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Contirmons Flow GRAIN DRYERS 1

General Instructions

Introduction

Delux Manufacturing Company of Kearney, Nebraska has many years of experience in
producing energy saving, high capacity continuous flow grain dryers for both farm and
commercial applications.

Delux grain dryers are designed and manufactured to produce quality grain at a profit. An
ideal balance of holding capacity, air flow, heat and exposure time are provided. All dryers
are designed for continuous flow operation. Grain enters the roof section of the dryer where
it is preheated as it flows down into the columns where the drying process is started. Twelve
(12) inch grain columns on each side of the dryer provide for maximum fuel efficiency and
minimum grain moisture differential across the columns. As the grain enters the cooling
chamber, outside ambient air is drawn through the warm grain reducing the dryer fuel
consumption over competitive conventional dryers, thus completing the drying process and
conditioning the grain for a long safe storage life.

Use of Manual

This manual provides operation and service recommendations along with a

' replacement parts list for your Delux grain dryer. It is highly recommended
that this manual be read thoroughly by those who are responsible for the
@ operation and maintenance of this machine. Refer to the table of

contents for the location of specific information.

Safety Code

The design and manufacture of this dryer is directed toward operator

' safety. Use extreme caution in working around high speed fans, gas fired
burners, discharge augers and conveyors, and auxiliary augers and

e conveyors, which may start without warning when the dryer is operating
on automatic controls.

Continued safe, dependable operation of automatic equipment depends to a great degree
upon the owner/operator. For a safe dependable drying system, follow the
recommendations within the manual and make it a practice to regularly inspect the
operation of the unit for any developing problems or unsafe conditions. Keep a clean grain
dryer. Do not allow fine material to accumulate on the plenum or cooling floor or a trash
fire can result. Checking the dryer at least every 24 hours and cleaning will help prevent
problems. The dryer should not be left unattended for extended periods of time!

The operator should be aware of all caution, warning & startup labels located on the grain
dryer. Make sure all labels are readable and not obscured. Replace the labels as necessary.

The location of each label is listed in the below.

01/01/2020
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Dryer Labels & Location

/\ CAUTION / ATTENTION /\

Accumulation of material on the heat deck, inner screens or
cooling floor can lead to dryer fires!
DO NOT assume that the dryer is staying clean on the inside, Check
the dryer regularly and clean as needed,

/\ CAUTION / ATTENTION /1\

FAN & BURNER COVERS

Install covers over burners as follows:
1. When filling dryer 2. While cleaning dryer 3. During off season
REMOVE FAN & BURNER COVERS FROM THE DRYER DURING
DRYER OPERATION. COVERS IN THE PLENUM CHAMBER MAY
HINDER THE FLOW OF MATERIAL THROUGH THE STAYKLEEN

SYSTEM WHICH CAN LEAD TO DRYER FIRES.
HOUSSES DE VENTILATEUR & BROULEUR
Installer les housses sur les briileurs seulement:

L. Lors du remplissage de séchoir 2. Lors du nettovage de séchoir

3. Une fois la saison terminée

du séchoir. Couvrir la chambre de chauffage est susceptible
d'entraver la circulation du materiel au travers du systéme
g “StayKleen" ce qui peut causer des dommages par le feu.

Retirer les housses de ventilateur et de brileur durant l'utilisation

L'accumulation de matériel sur le plancher de la chambre de
chauffage, des grillages intérieurs ou le plancher de
refroidissement peut engendrer des incendies de séchoir !
Ne présumez pas que le séchoir est resté propre a l'intérieur,
Vérifiez le séchoir régulierement et nettoyez-le lorsque nécessaire.

018010818

LOCATED ON:

LOCATED ON:
DRYER SERVICE CENTER
DRYER CONTROL CENTER
PLENUM DOOR

WARNING
A &4

COUVERCLES
DE

VENTILATEUR
BURNER & BRULEUR
INSTALLER LES
COUVERCLES

COMME SUIT:
1. POUR REMPLIR

NETTOYAGE
3. DURING OFF SEASON [T 131TI1 1]

DE LA PERIODE

SAISONNIERE

LOCATED ON:
FAN & BURNER COVER

DRYER SERVICE CENTER
DRYER CONTROL CENTER
PLENUM DOOR

& WARNING A

A WARNING A

NE PAS
MARCHER
SURLE
LOCK DUT POWER AND ALLOW MACHINE TO COME 10 DEssUs DE
e TOP OF frysseres
m"mﬂl DSSCURE THIS WARNING SIGN. GARNEH DE GHAIN
HUMIDE
(RDOF) (TOITURE)
LOCATED ON: LOCATED ON:
AUGER TROUGH COVERS GARNER ACCESS
AUGER TROUGH DISCHARGE
LOCATED ON GARNER ACCESS
A WARNING A
: WARNING .
DO NOT A AVERTISSEMENT A

UNTIL THE gz,
POWER
IS OFF AND

LOCKED
out

LOCATED ON:
DISCHARGE CHAIN GUARD
GARNER TOP END WALL

ENTER
THIS DOOR

READ & UNDERSTAND OPERATOR'S
MANUAL BEFORE USING THIS MACHINE.
FAILURE TO FOLLOW OPERATING
INSTRUCTIONS COULD RESULT IN DEATH
OR SERIOUS INJURY.

LIRE ET COMPRENDRE LE MANUEL
D'OPERATEUR AVANT D'UTILISER CETTE
MACHINE.

LE NON-RESPECT DES INSTRUCTIONS
POURRAIT ENTRAINER LA MORT OU DES

BLESSURES GRAVES.

.YO'
LOCATED ON:

DRYER SERVICE CENTER
DRYER CONTROL CENTER

LOCATED ON:
PLENUM DOOR
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AN

WARNING
AVERTISSEMENT

GENERAL

AN

TO PREVENT SERIOUS
BODILY INJURY

Interiocked auxiliary squipment will operate simultanecusly
with load and unioad systems. Be sure all persons and
objects are clear of entire system before engaging and

during operation.
POUR EVITER DE GRAVES

BLESSURES

Ld Equipement auxiliaire verrouillé fonctionnera
e et de

/N

WARNING f
AVERTISSEMENT [ ]

o
systémes. Se assurer que toutes les personnes et les
objets sont clairement ensemble du systéme avant de se
engager et pendant le fonctionnement.

LOCATED ON:
DRYER CONTROL CENTER

A ATTENTION A

LOCATED ON:
PERFORATED FRESH AIR DOORS

© ALL SWITCHES

@ POWER SWITCH

(@ LOAD OPERATION

© DRYER FULL

© MAIN FUEL VALVE

@ FAN OPERATION

@ PLENUM TEMPERATURE
(@ BURNER OPERATION
© LQUID FUEL VALVE

© UNLOAD OPERATION

“OFF"
“START"
“oN

- REMOVE BURNER COVERS
- “ON" NG | LP VAPOR

“START

ELECTRICAL SHOCK
HAZARD
Voltage can cause injury or death.
Lockout power before servicing.
CHOC ELECTRIQUE
DANGER

Tension peut provoquer des blessures
ou la mort. Puissance de verrouillage
avant I'entretien.

A ATTENTION A

LOCATED ON:

DRYER CONTROL CENTER

LOCATED ON:
SOLID FRESH AIR DOORS

SHUT-DOWN PROCEDURE

10 UNLOAD OPERATION
@ LOAD OPERATION
1 BURNER OPERATION
10 PLENUM COOLING
9 FAN OPERATION

© POWER SWITCH

“OFF"
“OFF"
“OFF

- AS NEEDED

. OPF”

- “OFF”

SETAS NEEDED

“ON'

« “ON"

- “METER"

LOCATED ON:
DRYER CONTROL CENTER

MG VOLAGE
HAUTETENSION

OELUX MAKT #418 o910M

LOCATED ON:
DRYER SERVICE CENTER

EMERGENCY SLIDE GATES
OPEN TO DUMP GRAIN

PANNEAUX COULISSANTS
D'URGENCE
OUVRIR POUR VIDER LE GRAIN

LOCATED ON:
LOWER OUTSIDE SUPPORTS

EMERGENCY SHUT-DOWN PROCEDURE

0 EMERGENCY STOP + “ACTIVATE"
@ MAIN FUEL VALVE “OFF"
© POWER SWITCH “QFF"
© ALL SWITCHES + “QFF"

3
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Grain Dryer Information Tags

The Grain Dryer Information Tags are located on the right side of the Electrical Service
Center and the Dryer Control Center. The information includes the model and serial number
of your grain dryer, as well as the schematic number that the dryer is wired to. Please have
this information ready when calling your dealer or the factory for service and/or ordering
replacement parts.

The tags also contain important information regarding the electrical specifications for each
panel box and fuel specifications of the grain dryer. This information is helpful when
determining power and fuel requirements from your local utility supplier.
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Service Information

Our service department will provide consultation on the installation, operation, and
maintenance to you. Also, information from you regarding encountered operation or service
problems that are not covered in this manual will be greatly appreciated.

Delux Manufacturing Company has trained service technicians available to assist you in the
event you or your dealer cannot correct a problem. A phone call to Delux Manufacturing
Company will provide an answer to your service problems.

Delux Manufacturing Company keeps a complete record of each customer order. However,
valuable time can be saved if the information below is provided with your inquiry. It is
suggested that you obtain the model number and serial number located in the electrical
control box enclosure and keep it located for later reference.

Warranty Procedures

All warranty issues, parts and service requests should be handled through your local dealer.
In the case no dealer or representative exists in your area, or a conflict of interest exists with
your dealer and/or representative, please contact the department of engineering and
service at Delux Manufacturing Company for procedures to follow.

Warranty on all defective parts manufactured by Delux Manufacturing Company will be
limited to the specifications set forth by the information provided by Delux Manufacturing
Company in its standard limited warranty policy. Warranty on all defective parts not
manufactured by Delux Manufacturing Company is limited to the warranties provided by
that part’s manufacturer. This includes, but is not limited to, electric motors, gear heads,
valves, regulators and other parts. Delux Manufacturing Company is not responsible for
defective parts not of its manufacture.

Authorization for credit or replacement under warranty for defective parts or material
manufactured by Delux Manufacturing Company will not be issued unless strict compliance
is given to the warranty parts return procedures listed below. When contacting Delux
Manufacturing Company in regard to the policies and procedures set forth in this manual,
direct all correspondence and calls to the department of engineering and service at Delux
Manufacturing Company.

Except as specified previously, refer all warranty claims to your dealer.

Warranty parts return and credit procedure:

1) Delux Manufacturing Company must be notified by writing or phone within fifteen
(15) days after an alleged failure of a part manufactured by Delux Manufacturing
Company is discovered. Failure to give such notice within the time specified shall be
deemed an admission by the purchaser that the product is as represented and
warranted by Delux Manufacturing Company and free from all defects and Delux
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2)

3)

4)

5)

6)

7)

Manufacturing Company shall be released from any and all claims arising out of or in
connection with the sale of the part or product.

Upon notification from purchaser that a part manufactured by Delux Manufacturing
Company has allegedly failed, the failure is covered by the standard limited warranty
and the original warranty registration card is on file with Delux Manufacturing
Company at its Kearney, Nebraska headquarters, arrangements will be made by
Delux Manufacturing Company to ship the replacement part to purchaser with
freight charged at the standard ground shipping rate.

Once the replacement part has been shipped, purchaser will receive an invoice for
the value of the equipment shipped plus the shipping charges. Purchaser must then
fully complete a return parts tag identifying the alleged part failure and return said
tag along with the allegedly failed part to Delux Manufacturing Company with freight
prepaid by purchaser. No warranty credit shall be given to purchaser on allegedly
failed parts that are not returned to Delux Manufacturing Company within thirty (30)
days from date of the discovery of the alleged failure or within fifteen (15) days from
the shipping date indicated upon the invoice sent with the replacement part,
whichever date is later. Purchaser must use proper packing material to ensure
against damage during shipping. Any shipping damage caused by improper packing is
not covered under the standard limited warranty.

The invoice for the replacement part plus the freight charge remains payable by
purchaser until such time as the allegedly failed part has been returned with a
completed return parts tag attached and the part has been inspected by Delux
Manufacturing Company to determine if the warranty claim is valid. Purchaser will
then receive notification from Delux Manufacturing Company as to the receipt of the
defective part and Delux Manufacturing Company’s findings on the warranty claim
within a reasonable time thereafter.

If the part is found to be defective by Delux Manufacturing Company, Delux
Manufacturing Company shall credit the amount owed under the invoice sent with
the replacement part except for the freight incurred in shipping the replacement part
to purchaser.

If the part returned by purchaser is found by Delux Manufacturing Company to be
functional and operational and in compliance with the manufactured specifications, it
will be returned upon request to purchaser at purchaser’s cost. If no request is
received by purchaser, the part shall be destroyed after a period of ten (10) days.
Delux Manufacturing Company’s charges for inspection of a non-defective Delux
Manufacturing Co part will be subject to the standard hourly rate and zone charges.

No non-Delux Manufacturing Company labor or non-Delux Manufacturing Company
replacement part will be authorized without first an estimate of the cost of part and
labor provided to Delux Manufacturing Company. Deviations from this estimate will
be solely at the purchaser or dealer’s cost.

01/01/2020
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DELUX MANUFACTURING COMPANY STANDARD LIMITED WARRANTY
DELUX MANUFACTURING COMPANY’S WARRANTY OBLIGATIONS ARE LIMITED TO THE TERMS SET FORTH
BELOW:

DELUX MANUFACTURING COMPANY WARRANTS TO THE ORIGINAL PURCHASER THAT IF ANY PART MANUFACTURED
BY DELUX MANUFACTURING COMPANY IS PROVEN TO BE DEFECTIVE IN MATERIAL OR WORKMANSHIP WITHIN ONE
(1) YEAR FROM DATE OF ORIGINAL INVOICE FROM DELUX MANUFACTURING COMPANY AND PURCHASER FOLLOWS
THE ABOVE WARRANTY PARTS AND CREDIT PROCEDURE, DELUX MANUFACTURING COMPANY WILL, AT ITS OPTION,
EITHER REPLACE OR REPAIR SAID PART AT ITS COST. THIS STANDARD LIMITED WARRANTY DOES NOT APPLY TO ANY
DAMAGE RESULTING FROM NEGLIGENT USE, MISUSE, ACCIDENTAL DAMAGE, ABNORMAL OR UNUSUALLY HEAVY
USE, NORMAL WEAR AND TEAR, NEGLECT, ABUSE, ALTERATION, IMPROPER INSTALLATION, UNAUTHORIZED REPAIR
OR MODIFICATION, POOR OR IMPROPER MAINTENANCE OR USE BEYOND RATED CAPACITY.

THIS WARRANTY AND THE REMEDY SET FORTH ABOVE ARE EXCLUSIVE AND IN LIEU OF ALL OTHERS, WHETHER ORAL
OR WRITTEN, EXPRESSED, IMPLIED OR STATUTORY. DELUX MANUFACTURING COMPANY SPECIFICALLY DISCLAIMS TO
THE MAXIMUM EXTENT PERMITTED BY LAW ANY AND ALL IMPLIED WARRANTIES OR CONDITIONS AS TO THE
PRODUCTS OR ANY OTHER MATTER WHATSOEVER. IN PARTICULAR, BUT WITHOUT LIMITATION, DELUX
MANUFACTURING COMPANY SPECIFICALLY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES OR CONDITIONS OF
SATISFACTORY QUALITY, MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, DESCRIPTION, NON-
INFRINGEMENT OF THIRD PARTY RIGHTS, ANY ADVICE, INSTRUCTION, RECOMMENDATION OR SUGGESTION
PROVIDED BY AN AGENT, REPRESENTATIVE OR EMPLOYEE OF DELUX MANUFACTURING COMPANY REGARDING OR
RELATED TO THE CONFIGURATION, INSTALLATION, LAYOUT, SUITABILITY FOR A PARTICULAR PURPOSE, OR DESIGN
OF SUCH PRODUCT OR PRODUCTS, OR ANY OTHER WARRANTY ARISING FROM A COURSE OF DEALING OR USAGE OF
TRADE. DELUX MANUFACTURING COMPANY RESERVES THE RIGHT TO MAKE DESIGN OR SPECIFICATION CHANGES AT
ANY TIME.

THIS STANDARD LIMITED WARRANTY DOES NOT APPLY TO, AND DELUX MANUFACTURING COMPANY MAKES NO
WARRANTY TO THE PURCHASER WITH REGARD TO, PARTS AND PRODUCTS NOT MANUFACTURED BY DELUX
MANUFACTURING COMPANY. IN THE EVENT AND TO THE EXTENT THAT APPLICABLE LAW DOES NOT ALLOW THE
EXCLUSION OF IMPLIED WARRANTIES, THE ABOVE EXCLUSION WITH REGARD TO IMPLIED WARRANTIES MAY NOT
APPLY.

DELUX MANUFACTURING COMPANY SHALL NOT BE RESPONSIBLE OR LIABLE FOR ANY LOST PROFITS, DIRECT,
INDIRECT, UNFORESEEABLE, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES HOWEVER CAUSED AND
WHETHER OR NOT DELUX MANUFACTURING COMPANY WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES,
WHETHER BASED ON CONTRACT, IN TORT OR ANY OTHER LEGAL THEORY. THE REMEDY STATED HEREIN SHALL BE
THE SOLE AND EXCLUSIVE REMEDY AVAILABLE UNDER THIS WARRANTY.

DELUX MANUFACTURING COMPANY ASSUMES NO RESPONSIBILITY FOR FIELD MODIFICATIONS OR ERECTION
DEFECTS WHICH CREATE STRUCTURAL OR STORAGE QUALITY PROBLEMS, MODIFICATIONS TO THE PRODUCT NOT
SPECIFICALLY COVERED BY THE CONTENTS OF THE DELUX MANUFACTURING COMPANY SERVICE MANUAL WILL
NULLIFY ANY PRODUCT WARRANTY THAT MIGHT HAVE BEEN AVAILABLE OTHERWISE.

NO DELUX MANUFACTURING COMPANY DISTRIBUTOR, RESELLER, DEALER, AGENT OR EMPLOYEE IS AUTHORIZED TO
MAKE ANY MODIFICATIONS, EXTENSION OR ADDITION TO THIS WARRANTY. DELUX MANUFACTURING COMPANY
SHALL NOT BE RESPONSIBLE FOR ANY CHARGES INCURRED IN THE REPAIRING OR SERVICING OF ANY DELUX
MANUFACTURING COMPANY PRODUCT OR PART EXCEPT AS SUCH REPAIRS ARE MADE BY AUTHORIZED DELUX
MANUFACTURING COMPANY FIELD SERVICE PERSONNEL OR AS APPROVED IN WRITING FROM DELUX
MANUFACTURING COMPANY.

PRIOR TO INSTALLATION, PURCHASER IS RESPONSIBLE FOR RESEARCHING AND COMPLYING WITH ALL FEDERAL,

STATE AND LOCAL STATUTES, REGULATIONS AND/OR CODES WHICH MIGHT APPLY TO THE LOCATION AND
INSTALLATION OF THE DELUX MANUFACTURING COMPANY PRODUCT.
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Additional disclaimer of warranty:

All manufacturer label products not manufactured by Delux Manufacturing Company are
excluded from coverage under the Delux Manufacturing Company standard limited
warranty.

No electric motor warranty:

Delux Manufacturing Company’s standard limited warranty does not cover any and all
electric motors used by Delux Manufacturing Company in its products. Purchaser’s sole claim
for warranty on these electric motors lies with the motor’s manufactures. In such event,
purchaser’s dryer service manual contains a list of the motor manufacture’s service centers
where all further inquiries regarding the motor and its warranty should be placed. Under no
circumstances whatsoever will Delux Manufacturing Company be liable for an unauthorized
electric motor repair by a local motor shop or electrician.

Return merchandise procedures:

1. CONTACT: DELUX MANUFACTURING COMPANY
4650 AIRPORT ROAD
P.O. BOX 1027
KEARNEY, NE 68848-1027

PHONE: 308-237-2274 TOLL FREE: 800-658-3240
FAX: 308-234-3765 WEB: http://www.deluxmfg.com

Ask for an RMA #. In that request, identify the merchandise you wish to return, its
condition and the invoice on which it was originally billed.

2. After receipt of the return parts tag, ship the item(s) with prepaid freight along with
the return parts tag to Delux Manufacturing Company. A 15% restocking fee will be
charged on all merchandise returned thirty (30) days after the original date of
purchase.

3. Once the merchandise has been received and inspected by Delux Manufacturing
Company, if appropriate a credit will be issued to your account.

4. Any merchandise returned that has been used or abused will not receive a credit to
your account. Shipments of incorrect merchandise due to miss-ordering by the
purchaser are also subject to a 15% restocking fee.

Out of warranty service:

Dryers requiring Delux Manufacturing Company repair work will be repaired at the standard
service charges (hourly labor charge, trip charge (includes cost of lodging, meals, and
mileage costs), plus parts). The repaired parts will carry a thirty (30) day limited warranty.
The same exclusions and limitations of the Delux Manufacturing Company standard limited
warranty policy referenced above also apply to this thirty (30) day limited warranty.

01/01/2020
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Terms:

Delux dryers requiring service for customers who have an established line of credit will be
invoiced for services rendered. Customers not having an established line of credit will be on
cash in advance or cash on completion of service basis. All service or repair work rendered
by authorized Delux service personnel must be invoiced through an existing authorized
Delux Manufacturing Company dealer.

01/01/2020
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Startup Procedure

Safety Considerations

A clean dryer is an efficient dryer. Thorough inspection of the plenum heat
' chamber and vacuum cooling chamber and cleaning if necessary is

recommended at least every 24 hours of operation. Install burner covers
provided with dryer before cleaning to reduce amount of dust and foreign
material falling into fan hubs and burners. Clean screens on inside of plenum
heat chamber, then remove dust and foreign material from plenum floor.
Inspect cooling chamber and clean if necessary. Check the outside screens and clean if
necessary. The area around dryer should also be kept clean. Accumulation of material on the
heat deck, inner screens or cooling floor can lead to dryer fires! Do not assume that the dryer
is staying clean on the inside. Check the dryer regularly and clean as needed.

Do not leave the burner covers in the plenum while drying. They can interfere with the flow
of air and foreign material through the Stay-Kleen system (see below).

Stay-Kleen Operation & Maintenance

The Stay-Kleen design provides a path for the fines, dust and foreign material that enters into
the heat and cool chambers of the dryer to escape back into the grain flow and discharge.
Certain drying conditions and poor grain quality will affect the efficiency of the Stay-Kleen
system.

There are adjustable filler plates added to each side of the cooling floor cover. These allow you
to narrow the gap between the center walk plate and the screen to keep larger, lighter weight
foreign material from being drawn back up into the cooling section. The default setting for
these plates is %4” gap. Different grain conditions may influence the need to adjust this gap.
Delux does not recommend more than a %" gap.

The Stay-Kleen system operates best with the fresh air intakes open as far as possible (See item
2 below). If it is necessary to close the intakes some to better cool the grain, be extra attentive
to the cleanliness of the inner chambers.

1. Check dryer thoroughly before starting

1.1. Check and clean screens and plenum and cooling chambers
1.2. Check metering system for foreign material and clean.
1.3. Check augers and auxiliary equipment for correct rotation.

2. Fresh-air intake ports

01/01/2020
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2.1. Fresh-air intake ports are provided to allow fresh air to flow directly to the fan(s). The
fan(s) cannot receive enough air directly through the grain being cooled so fresh-air
intake ports are provided. These ports allow the operator to have more control over
the outgoing temperature of the product being dried.

2.2. Settings: Open the doors that are labeled ‘Full Open’, located directly on the fan(s), full
open. Open other doors labeled ‘As Needed’ as far as possible while still cooling the
grain as needed. When the grain is not cool enough close the doors down that are not
located directly on the fan(s) - when grain is too cool open these doors. Keep all doors
that are being adjusted the same as each other. When drying low moisture products, it
may be necessary to adjust the plenum temperature down to get the product as cool as
desired.

2.3. CAUTION: Having the fresh air intake doors closed too far can decrease capacity and
cause excessive heat which could result in uneven moisture content of discharge
grain and in extreme conditions, fires on the heat deck or cooling floor.

3. All switches in “OFF” position

4. Turn on main power

4.1. Main power light will come “ON”.

5. Turn on panel power and prove safety circuit

5.1. Move power switch to “RUN” position. After 10 seconds, move and hold switch to
“START” position. This will energize panel power relay and provide 120VAC to control
system. Safety circuit monitor lights will come on and safety circuit light will come on.
Release switch back to “RUN”.

6. To fill with wet grain

6.1. Move load operation switch to "ON" position. Loading system will be activated and will
fill dryer. When dryer is full of grain, high grain shutdown will shut off all loading
equipment automatically. (Leave load switch in "ON" position.) Grain loading light will
come on during filling - low grain light will come on until dryer is full of grain then go
out.

7. To start fan(s)

7.1. Move and hold fan switch to "START" position until all fan(s) start, then release to
“RUN” position. Fan proven light(s) will come on as fan(s) prove. Purging light will come
on after fan(s) prove.

7.2. Dryers with two (2) or more fans are equipped with delay timers, which allow only one
(1) fan to start at a time.

01/01/2020
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8. To start burner(s)

8.1. Turn on fuel supply to dryer.

8.1.1. Natural Gas - Open manual valve.

8.1.2. LP Gas - Open at supply tank. Open quick acting valve and ball valve on dryer.

8.1.3. LP GAS NOTE: Dryer must be started on vapor until internal vaporizer is warm,
then switched to liquid. Tank must have both vapor and liquid draw available to
dryer.

8.2. When burner ready light comes on, a 30 second purge cycle has been completed.

8.3. Move burner switch to "ON" position.

8.4. After a short delay, the ignition firing light(s) will come on and the gas safety valves are
energized. (If equipped with a manual Maxon valve, the handle should always be back
towards the dryer to start. When energized, pull the handle forward until ‘Open’ is
indicated.)

8.5. Within a few seconds the burner proven light(s) will come on showing burner(s) have
proven flame. As burner proven light(s) come on the ignition firing light(s) will go off.

8.6. Adjust fuel pressure
8.6.1. NaturalGas - 8to 12 psi Normal - Do not exceed 20 psi.

8.6.2. LPGas -10to 12 psi Normal - Do not exceed 20 psi.

8.7. Adjust plenum set point for desired operating temperature. (See table 5.1 for plenum
temperatures for various crops.)

8.7.1. To increase heat, use the “up” arrow key of the temperature controller to
increase the set point to the desired operating temperature.

8.7.2. To decrease heat, use the “down” arrow key of the temperature controller to
decrease the set point to the desired operating temperature. (LP Gas) - When
temperature has reached desired set point or can no longer rise with only vapor
supply, open liquid valve and shut off vapor supply.

SUGGESTED PLENUM TEMPERATURES

BARLEY 120-140 °F
CORN 190-210 °F
FLAX 120-130 °F
MILO 160-180 °F
MUSTARD SEED 110-130 °F
OATS 120-140 °F
RICE 115-125 °F
RYE 120-140 °F
SOYBEANS 140-160 °F
SUNFLOWER 120-130 °F
WHEAT 160-180 °F
TABLE 5.1

Note: Recommended plenum high limit setting: 30°F to 50°F above plenum temperature. Maximum setting
allowed: 260°F

01/01/2020
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4
9. To Start Unload

9.1. Turn discharge operation switch to “ON” to start the discharge auger and other
auxiliary handling equipment. Turn the switch to “METER” to active the DC metering
roll system. The Watlow Moisture Control becomes the source of metering the grain
from the dryer in either automatic or manual mode. (SEE BELOW)

01/01/2020
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Watlow EZ-ZONE Automatic Temperature Controller

With Siemens Modulating Actuator / Butterfly Valve

Introduction

Your Delux grain dryer is equipped with an automatic temperature control system that is simple
and takes the hassle out of continually watching the dryer for temperature fluctuations. Simply
set your target plenum temperature and the controller will maintain that temperature. To
better understand the controller and how to use it, please spend a little time to familiarize
yourself with common keys and the display.

A)

B)

Q)

D)

E)
F)

G)

H)

Upper Display (Process Value) — In the home page this is the current plenum
temperature. Otherwise it is the upper display parameter in other menus.

Lower Display (Set Point) — In the home page this is the user-defined value that sets the
desired operating temperature (plenum temperature). Use the “UP” & “DOWN” buttons
(I & J) to increase or decrease the set point. Otherwise it is the lower display parameter
in other menus.

Reset Key — This key is essentially a “BACKSPACE” key to any of the programming
menus. Press and hold for two seconds to return to the Home Page. From the Home
Page it can clear alarms and errors if clearable.

EZ Key — This key can be programmed to do a variety of functions. Shipped from factory
(DELUX) this key has no programmed functions.

Advance Key — This key advances through parameter prompts.

Temperature Units — Indicates whether the temperature is displayed in Fahrenheit or
Celsius.

Output Activity — Numbered LEDs indicate activity of outputs. A flashing light indicates
output activity and systems are normal.

Percent Units — Lights when the controller is displaying values as a percentage or when
the open-loop set point is displayed (manual mode).

I,J)Up & Down Key — In the Home Page, adjusts the set point in the lower display (B). In

other menus, changes the upper display (A) to a higher or lower value, or changes a
parameter selection.

*Note: ZONE 1 does not refer to anything relevant to dryer operation.

01/01/2020
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Initial Start-Up From Factory (Auto-Tuning)

***THIS PROCEDURE MUST BE DONE DURING INITIAL START-UP FROM FACTORY***

The temperature controller must be auto-tuned after shipping from the factory to the
customer. Not performing the auto-tune may result in the plenum temperature becoming
unstable during operation. To perform the auto-tune, follow the steps below:

1)
2)
3)
4)
5)
6)
7)

8)

9)

Must have power & fuel to the dryer.

The dryer must be full of grain.

Adjust the target plenum temperature on the controller to 180 °F (60 °C).

Turn main panel power “ON”.

Hold momentary fan switch “ON” until all fans have started.

Turn burner switch to “ON”

To start the auto-tuning process, press the advance (green) key 4 (four) times to reach
the following screen:

e RN
F 4
o
AUE
| — — 'ﬂ
=Y L
7 |
® A
o { ﬁiﬁ.| ;
H WL
N L

Use the UP or DOWN key to change the upper display to “yes”. Press the RESET key to
return to the main screen. The controller will begin to flash “attn” in the lower display
and “tun1” in the upper display, indicating that the auto-tuning is in progress.

The temperature will cycle both above and below the temperature set point (180 °F) to
check the responsiveness of the system. This process may last several minutes. Once the
controller has stopped flashing “attn” in the lower display and “tunl” in the upper
display the auto-tuning process is complete (Note: It is important that the controller is
not disturbed until the process is complete). The temperature should increase slowly up
to the set point (180 °F) and become stable (as long as the temperature seems stable,
you may now adjust the set point to the desired drying temperature).

10) At this time the modulating motor (located on the valve train to the left of the panel

box) should be moving in small increments, advancing slowly to the target plenum
temperature.

11) Give the system ample time to zero in on the desired plenum temperature (minimum of

20 minutes).

01/01/2020
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12) It may be necessary to repeat the process with changing variables outside the system,
but not needed every time starting the dryer.

Micro-Tuning

From the factory, this mode is enabled. By enabling this, it allows the controller to constantly
change its parameters that control the stability of the temperature system.

For example: A change in gas pressure can reduce the stability of the system, but by having this
enabled it can change its calculations accordingly to compensate for the difference.

To change this parameter:
With main panel power “ON”, press the ADVANCE (green) key 5 times to reach the following

screen:
.f;i =
- F 1
o f
AUE |
Y e
L NS e
N LY/

This Is Factory Default

Use the UP or DOWN key to change the upper display to “No”. Press the RESET key to return to
exit and return to the main screen.

“No” - feature disabled

" ”

yes” -feature enabled

Minimum Flame Adjustment

The minimum flame adjustment is programmed from the factory, and under normal
circumstances should not have to be adjusted.

1) Hold the UP or DOWN arrow keys together for 6 seconds. “a1” should be in upper
display and “set” in lower display.

2) Press the DOWN arrow key 3 times. “otpt” should be in upper display and “set” in lower
display.

3) Press the ADVANCE (green) key 5 times. “4.75” should be in upper display and “s.lo” in
lower display.

4) Use the UP or DOWN arrow keys to adjust the upper display parameter from “4.75”
(factory default) Scale: 4.00-MIN - 8.00-MAX. Do not go above or below this scale, even
if it allows you to do so.

01/01/2020
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High Limit

The controller is equipped with an integrated high limit control. Should the operating
temperature rise above the high limit set point, the dryer will shut down automatically.
To change the high limit temperature set point:

1) From the Home Page press the ADVANCE (green) key 6 times. “250” (factory default)
should appear in the upper display and “sp.5i” in the lower display.

2) Use the UP or DOWN key to adjust the high limit set point.

3) Hold the RESET key until you return to the Home Page.

If under normal operation, the high limit set point is reached the dryer will shut down, and
prevent the dryer from being restarted until the dryer has had sufficient time to cool down.
Reset the panel power after the dryer has had time to cool to clear high limit error. Error
message: “li.h1” in the upper display and “attn” in the lower display.

The integrated system has its own sensor that monitors the temperature inside the plenum,
separate from the sensor that controls the actual temperature. However these sensors are
located in the same junction box. Should the high limit sensor fail, it will automatically shut
control circuit power to the dryer and prevent it from being started until the problem with the
high limit sensor is fixed. Error messages: “li.el” ; “er.i2” in the upper display and “attn” in the
lower display.

If the temperature control sensor fails, the system is designed to flash a warning message that
indicates that there is a sensor error. The dryer will still operate under this condition, but it is
advised the temperature control sensor be fixed. Error message: “er.il” in the upper display
and “attn” in the lower display

01/01/2020
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Alarm, Limit, Indication & Error Messages

STARTUP

Indication

Description

Possible Case(sh

Corrective Action

Alarm won't elear or
rasat

Alarm will not clear or reset
with keypad or digital input

+ Alarm latching is active

+ Alarm set to incorrect output

* Alarm is set to incarrect source

+ Sensar input is out of alarm set point
range

+ Alarm set point is incorrect

+ Alarm is set to incorrect type

+ Digital input function is incorrect

* Reset alarm when process is within
range or disable latehing

* Set output to correct alarm souree
inatance

* Set alarm source to correct input in-
stance

* Correct cause of sensor input out of
alarm range

* Set alarm eet point to correct trip
point

* Set alarm to correct type: process, de-
viation ar power

= Set digital input function and soures
inatanece

Alarm won't eceur

Alarm will not activate output

* Alarm silencing is active
+ Alarm blocking is active
* Alarm iz set to incorrect cutput
* Alarm is set to incorrect source

* Alarm set point is incorrect

* Alarm iz gat to incorrect type

= Disable alarm silencing, if required

# Diisable alarm blocking, if required

» Bet output to correct alarm source
instance

» Bet alarm source to correct input in-
stance

» Bet alarm eet point to correct trip
puoint

» Bet alarm to correct type: proceas, de-
viation or power

[RLE Alarm Errar

Alarm state eannot be deter-

* Sensor improperly wired or open

« Correct wiring or replace sensor

# Incorrect alarm set point
* Incorrect alarm source

RLEZ !:nined due to lack of eenser | « [neorrect sstting of senzor type # Match setting to sensor used
RLET input  Calibration corrupt # Checl ealibration of controller
RLEY

RLL NAlarm Low | Sensor input below low alarm | « Temperature is lese than alarm set ¢ Check cause of under temperature
RLL set point point

R A # Alarm is get to latching and an alarm | # Clear latched alarm

BLLY oecwrred in the past

= Eztablish correct alarm set point
» Sat alarm source to proper setting

(ALK 1] Alarm. High
ALk

Sensor input above high
alarm set point

* Temperature ie greater than alarm
zat point

# Check cause of over temperature

+ Calibration corrupt

Gl # Alarmie set to labching and an alarm |+ Clear latched alarm
ALY oecwrred in the past
* Incorrect alarm set point = Establish correct alarm set point
* Incorrect alarm source # Sat alanm source to proper setting
[Er—L Il Error Input | Sensor does not provide a * Sensor improperly wired or open « Correct wiring or replace sensor
[Er2l valid signal to controller * Incorrect setting of sensor type * Match setting to sensor used

# Check calibration of eontroll er

Limit won't elear or
reset

Limit will not clear or reset
with keypad or digital input.

* Sensor input is out of limit =&t point
rangs

* Limit set point ie incorrect

* Diigital input function iz incorrect

# Correct canse of sensor input out of
limit range
# Set limit set point to correct trip point

= Set digital input function and source
instance

[LZE # Limit Errar

Limit state eannot be deter-
minead due to lack of sensor
input, limit will trip

* Sensor improperly wired or open
* Incorrect setting of sensor type
« Calibration corrupt

« Correct wiring or replace sensor
« Match eetting to sensar used
# Check calibration of eontroller

[L2L ) Limit Lew

Sensor input below low limit
sat point

* Temperature is legz than limit set
point

# Limit outpute lateh and require reset

* Incorrect alarm eet point

# Check cause of under temperature

# Clear limit
= Establish eorrect limit eet point

21

9

01/01/2020



D EL_LFOC
Continuons Flow GRAIN DRYERS

STARTUP

10

Indication

Description

Possible Causeis)

Corrective Action

[L ok f) Limit High

Sensor input above high limit
=at point

* Temperature is greater than limit set
point

# Limit outpute lateh and require resat

* Incorrect alarm set point

# Check cause of over temperature

# Clear limit
= Establish eorrect limit eet point

[LFa ¥
LFad
Loop Open Error

Open Loop Detect iz active
and the process value did
not deviate by a user-select-
ad value in a user specified
period with PID power at
1060%.

* Setting of Open Loop Detect Time
incorract

* Setting of Open Loop Detect Devia-
ton ineorrect

* Thermal loop is open

# Open Loop Detect funetion not re-
quired but activated

= Set correct Open Loop Detect Time for
application

* Set correct Open Loop Deviation value
for application

* Determine cause of open thermal loop:
mizplaced sensors, load failure, loss of
power to load, ete.

# Deactivate Open Loop Detact feature

[LF- ¥
[LP-2
Loop Reversed Error

Open Lioop Dietect iz active
and the proeess value is
headed in the wrong direec-
tion when the output iz
activated based on devia-
tion value and user-selected
value,

* Setting of Open Loop Detect Time
incorrect

* Setting of Open Loop Detect Devia-
tion incorrect

= Output programmed for incorrect
function

* Thermoeouple sensor wired in reverse
polarity

» Set eorrect Open Loop Detect Time for
application

* Set eorrect Open Lioop Deviation value
for application

= Set output functon correctly

= Wire thermocouple correctly, (red wire
iz negative)

¢ P I Ramping 1
—r P2 Ramping 2

Caontroller is ramping to new
st paint

* Ramping feature is actvated

# Digable ramping feature if not re-
quired

[ELR 1 Autotuning 1
[ELA2) Autotuning 2

Cantroller is autotuning the
control loop

* Ugar started the autotune fianction

# Diigital input is set to start autotune

* Wait untl autotune completes ar dis-
able autotune feature

* Set digital input to funeton other
than autotune, if desired

illumination

* Fuse open

* Breaker tripped

* Bafety interlock switch open

* Soparate system limit contrel acti-
vated

= Wiring error

* Incorrect voltage to controller

Mo heat/eool action Output does not activate load |+ Output function iz incorrectly set = Bet output function correctly
+ Control mode is incorrectly set = Bet control mode appropriately (Open
ve Closed Loop)
# Dutput is incorrectly wired * Correct output wiring
* Load, power or fuse is open » Correct fault in system
# Cantral get point is ineorrect = Bet control eet point in appropriate
control mode and check source of set
point: remote, idle, profile, clesed loop,
open loap
# Inearrect controller model for applica- |+ Obtain eorrect controller mode] for ap-
tion plication
Mo Display Mo display indication ar LED |+ Power to controller is off = Turn on power

= Replace fuse

* Reset breaker

# Close interlock switch
* Reset limit

« Correct wiring issue
= Apply carrect voltage, check part
nmhber

Mo SBerial Communi-
cation

Cannot establish serial com-
munications with the con-
troller

* Addrese parameter incorreet

* Incorrect protocol eelecked

+ Baud rate incorrect

* Parity incorrect

* Wiring error

* EIA-485 converter issue

* Incorrect computer or PLC communi-
cations port

* Incorrect software setup

* Wirez routed with power cables

* Termination resistor may be required

* Bet unique addresgses on nebwork

= Mateh protocol between devices

= Mateh band rate between devices

# Mateh parity betwean devices

» Correct wiring issue

# Check settings or replace eonverter
* Bet correct communication port

# Correct software setup to match eon-
troller

# Route communieations wires away
from power wires

# Place 120 {1 resistor across EIA-485
an last eontroller

22
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Indication

Description

Possible Causeis)

Corrective Action

Prooesa doesn't con-
trol to set point

Process is unstable or never
reaches et point

+ Controller not tuned correctly

# Control mode is incorrectly set

* Control set point ie ineorrect

* Perform autotune or manually tune
aystam

& Set control mode appropriataly (Open
va Clogad Loop)

* Set control eet point in appropriate
control mode and check souroe of set
point: remote,_ idle, profile, clesed loop,
open loop

Temperature runway

FProcess value continues to
increase or decrease past set
point.

+ Controller output incorrectly pro-
grammed

* Thermocouple reverse wired

* Controller output wired incorrectly
# Shart in heatar

* Power controller connection to con-
troller defective

* Controller output defective

= Verify output function is carrect (heat
ar cool)

* Correct sensor wiring (red wire nega-
tive)

= Verify and correct wiring

* Replace heater

= Replace or repair power contraller

* Replace or repair controller

— 100 Device Error
FEEn]

Controller displays internal
malfunction message at
PO ED L.

+ Controller defactive
* Sensor input over driven

* Replace or repair controller

[ThE ] Heater Errar

Heater Error

» Current through load is above current
trip eet point

* Current through load is below current
trip gat point

» Check that the load ewrent is proper.
Correct cause of overcurrent andfor en-
sure current trip set point is correct.

# Check that the load ewrrent is proper.
Carreet eanse of undercurrent andfor
ensure current trip set point is correct.

Load current incorrect.

* Shorted solid-state or mechanical
relay

» Open aolid-state or mechanical relay

» Current transformer load wire agsoci-
ated to wrong output

* Defective current transformer or con-
troller

* Moisy electrical lines

= Replace relay

= Replace relay

= Route load wire through current
transformer from eorrect output, and
o to the "8 Source Oubput In-
stance parameter (Setup Page, Current
Menu) to select the output that is driv-
ing the load.

= Replace or repair eensor or controller

#= Route wires appropriately, ehack for
lonse connections, add line filters

Menus inaceesgible

Unable to access _GEEL
[BPEFLFLEY ar[PraF]
menus ar particular prompta
in Home Page

* Security set to incorrect level

* Diigital input get to lockout keypad

* Custom parameters ineorrect

# Check [ g[] settings in Factory Page
# Enter appropriate password in[{J g [
setting in Factory Page

= Change state of digital input

= Change custom parameters in Factory
Page

EZ-Key'e don't work

EZ-Key/s does not activate
required functon

* Ef-Key function incorrect

+ Ef-Key function instance not incar-
rect

+ Keypad malfunction

= Verify EZ-Key function in Setup Memm

= Check that the function instance i
corTect

= Replace or repair controller

23
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Clearing Errors & Limit Messages

To clear error or limit messages press the RESET key. You may also turn main panel power
“OFF” and back “ON” again. Error or Limit messages will not clear until the cause or reason for

the error has been addressed.
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Watlow EZ-ZONE Automatic Moisture Controller

Introduction

Your Delux grain dryer is equipped with an automatic moisture control system that is simple
and takes the hassle out of continually monitoring incoming grain for changes in moisture. To
better understand the controller and how to use it, please spend a little time to familiarize
yourself with common keys and the display.

A)

B)

Q)

D)

E)
F)

G)

H)

Upper Display (Process Value) — In the home page this is the current air temperature
passing through the grain column (changes with fluctuations in grain moisture).
Otherwise it is the upper display parameter in other menus.

Lower Display (Set Point) — This number will change when the user is adjusting the
voltage on the voltmeter (using the UP or DOWN arrow keys) to match the output (DC
voltage) that was present in the calibration (manual) mode.

Infinity Key — This key is essentially a “BACKSPACE” key to any of the programming
menus. Press and hold for two seconds to return to the Home Page. From the Home Page
it can clear alarms and errors if clearable.

EZ Key — This key can be programmed to do a variety of functions. Shipped from
factory (DELUX) this key has no programmed functions.

Advance Key — This key advances through parameter prompts.

Temperature Units — Indicates whether the temperature is displayed in Fahrenheit or
Celsius.

Output Activity — Numbered LEDs indicate activity of outputs. A flashing light
indicates output activity and systems are normal.

Percent Units — Lights when the controller is displaying values as a percentage or when
the open-loop set point is displayed (manual mode).

1LJ)Up & Down Key — In the Home Page, adjusts the set point in the lower display (B). In

other menus, changes the upper display (A) to a higher or lower value, or changes a
parameter selection.

*Note: ZONE 1 does not refer to anything relevant to dryer operation.
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Automatic Moisture Set-Up Guide

1)

2)

3)

4)

5)
6)
7)
8)

9)

On initial start-up with wet grain, it is advisable to let the dryer run at operating
temperature for 10-20 minutes before starting the discharge process.

Move Unload Operation switch to “ON” position (grain unloading light will come on) to
start discharge auger system. Note: Metering rolls will not operate unless all auger
systems are on.

Move Unload Operation switch to “METER” position and with the Watlow Moisture
Controller in MANUAL (MAN) mode, adjust the percent of power output to desired
discharge rate in DC volts. (see formula & charts below for determining initial unloading
rate)

a. Metering Roll Adjustment
The dry grain discharge rate is adjusted by changing the percent of power output
coming from the Watlow Moisture Control.
ARROW DOWN - Will increase the grain discharge rate & DC volts
ARROW UP — Will decrease the grain discharge rate & DC volts

NOTE: The Watlow Moisture Controller operates as a PID tuner in cool mode.
Because of this, the output power display on the Watlow Moisture Controller
will always be shown with a minus (-) sign to the left. This is an absolute value.

-100.0% = 100% FULL POWER OUTPUT
-0.0% = 0% POWER OUTPUT

Wait at least one (1) hour — until a complete cycle of grain through the dryer has been
completed. One cycle consists from the time the grain enters the top of the dryer to the
time it is discharge from the metering rolls, and the dryer has stabilized. Then check
grain moisture. Note: With wetter grain it may be necessary to wait longer to check
samples.

If grain is too wet, decrease Watlow Moisture Control output (decrease DC voltage) and
repeat step 4, allowing grain to stabilize.

If grain is too dry, increase Watlow Moisture Control output (increase DC voltage) and
repeat step 4, allowing grain to stabilize.

Repeat the steps above until final moisture content has been established and dryer has
completely stabilize

With the moisture now stabilized in manual mode, note the voltage present on the DC
voltmeter.

Switch the Watlow Moisture Controller from MANUAL to AUTOMATIC. Press the
Advance Key (GREEN) once. The top LED (RED) should read MAN. Use the UP/DOWN
arrow key to change it to AUTO. Press the Infinity Key to return to the home page.

10) Adjust slowly so that the drive has time to react. DC voltage will not change until the UP

or DOWN key is released.
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11) If final moisture content is within 1 or 2 points of target moisture, minor adjustments
can be made while in automatic mode. Be cautious not to make too much change too
often. Let the system have ample time to process and adjust. If the variance is too great
or not consistent, it may be necessary to return to manual mode and establish a new set
point.

12) Proportional Band (h.pb) — The proportional band is factory set for each model of dryer.
It can be changed by pressing the ADVANCE key until reaching “h.pb” in the lower
display. It can be adjusted up or down depending on what the moisture of the
discharged grain is doing.

a. Decrease PB if it seems the dryer isn’t reacting quickly enough to changes in
incoming grain moisture.

b. Increase PB if it seems the dryer is reacting too quickly to changes in incoming
grain moisture.
Note: It is the moisture of your discharging grain over a period of time that is
important. Do not make changes too soon because the system appears to be
changing speeds too quickly. Sometimes it takes aggressive action to maintain
the desired results.

13) Moisture samples should be taken at regular intervals. At this time, a visual inspection
of the dryer should be made, checking the temperature and feedroll operation. Make
sure all columns are flowing by observing grain flow on each side.

14) For further information regarding the automatic metering system refer to Section 9,
Sequence 7B.
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GRAIN DRYER PERFORMANCE CHART
CHART # 1
DRYING CAPACITY WET
BPH PER 1000 BPH-RATED
CAPACITY ON YELLOW CORN
MOISTURE OF DRIED GRAIN %
IN 10 11 12 13 14 15 16 17 18
13 870 1200 1900 - - - - - -
14 740 930 1250 - - - - - -
15 640 780 1000 1550 - - - - -
16 550 690 850 1200 1900 - - - -
17 500 600 730 960 1400 - - - -
18 450 530 650 800 1100 1600 - - -
19 410 480 570 710 910 1250 1800 - -
20 380 440 510 630 770 1000 1350 1900 -
21 360 410 480 560 690 880 1100 1450 1900
22 340 380 440 510 620 760 920 1150 1450
23 320 360 410 470 560 680 800 1000 1200
24 300 340 390 440 510 610 720 850 1000
25 - 320 370 410 480 560 640 740 870
26 - - 350 390 440 510 590 670 770
27 - - 340 370 420 480 540 610 700
28 - - 320 360 400 450 500 570 630
29 - - - 350 390 430 480 530 590
30 - - - 340 380 420 460 510 560
PLENUM WET GRAIN
TEMP F2 TEMP F3 GRAIN F4
140 F .46 20 F .74 CORN 1.0
150 F .50 30 F .78 SOYBEANS 1.0
160 F .55 40 F .82 MILO .9
170 F .61 50 F .86 WHEAT .8
180 F .69 60 F .91
190 F 77 70 F 1.00
200 F .88
210 F 1.00

(DRYER RATED CAPACITY @ 20-15%)

28

HOW TO USE CHARTS TO FIGURE YOUR CAPACITY

X (BPH IN CHART 1) X F2 X F3 X F4
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I EL_LJJ X STARTUP
DRYER OPERATING LOG
AIR TEMPERATURES, F WET GRAIN DRY GRAIN MOISTURE
TIME OF DAY AMBIENT DRYING VOLT %MOISTURE TEMP %MOISTURE REMOVED
AVERAGES:

SUMMARY (USE ONE OR MORE PAGES FOR A BIN, A SHIPMENT, OR A TOTAL RUN)

GRAIN DESTINATION

FINAL MOISTURE

TOTAL WET GRAIN DRIED

WET GRAIN

& TEMP.

BU.

F AVG. DRYING CAPACITY BU/HR.

% TOTAL FUEL COST $

DRY GRAIN GRADE

, F.M.
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I EL_LDOX STARTUP
Contirumons Flow GRAIN DRYERS 19
DRY GRAIN UNLOADING RATE — DP AND DPSL SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRY DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
10.0 1.22 64._.15 96.23 128._.30 160.38 192._.46 256 .61
11.0 1.34 70.57 105.85 141.13 176.42 211.71 282 .27
12.0 1.46 76.98 115.47 153.96 192 .46 230.95 307.93
13.0 1.58 83.40 125.10 166.80 208.49 250.20 333.59
14.0 1.70 89.81 134.72 179.63 224 .53 269.44 359.25
15.0 1.82 96.23 144 .34 192 .46 240.57 288.69 384.91
16.0 1.94 102.64 153.96 205.29 256 .61 307.93 410.57
17.0 2.07 109.06 163.59 218.12 272 .65 327.18 436.23
18.0 2.19 115.47 173.21 230.95 288.68 346.42 461.89
19.0 2.31 121.89 182.83 243.78 304.72 365.67 487 .56
20.0 2.43 128.30 192 .46 256.61 320.76 384.92 513.22
21.0 2.55 134.72 202 .08 269 .44 336.80 404 .16 538.88
22.0 2.67 141.13 211.70 282.27 352.84 423.41 564 .54
23.0 2.79 147 .55 221.32 295.10 368.87 442 .65 590.20
24_.0 2.92 153.96 230.95 307.93 384 .91 461.90 615.86
25.0 3.04 160.38 240.57 320.76 400.95 481 .14 641.52
26.0 3.16 166.80 250.19 333.59 416.99 500.39 667.18
27.0 3.28 173.21 259.82 346.42 433.03 519.64 692.84
28.0 3.40 179.63 269.44 359.25 449 .06 538.88 718.55
29.0 3.52 186.04 279 .06 372.08 465.10 558.13 744 .16
30.0 3.65 192.46 288.68 384.91 481.14 577.37 769.82
31.0 3.77 198.87 298.31 397.74 497 .18 596.62 795 .48
32.0 3.89 205.29 307.93 410.57 513.22 615.86 821.15
33.0 4_.01 211.70 317.55 423.40 529.25 635.11 846.81
34.0 4_.13 218.12 324.18 436.23 545 .29 654 .35 872.47
35.0 4.25 224 .53 336.80 449 .06 561.33 673.60 898.13
36.0 4_37 230.95 346.42 461.89 577.37 692 .85 923.79
37.0 4_50 237 .36 356.04 474 .72 593.41 712 .09 949 .45
38.0 4.62 243.78 365.67 487 .56 609.44 731.34 975.11
39.0 4_.74 250.19 375.29 500.39 625.48 750.58 1000.77
40.0 4.86 256.61 384.91 513.22 641.52 769.83 1026.43
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I EL_LDOX STARTUP
Contirwons Flow GRAIN DRYERS 20
DRY GRAIN UNLOADING RATE — DP AND DPSL SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRY DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
41 .0 4_98 263.02 394 .53 526 .05 657 .56 789.07 1052.09
42 .0 5.10 269.44 404.16 538.88 673.60 808.32 1077.75
43.0 5.22 275.85 413.78 551.71 689.63 827.56 1103.41
44 .0 5.35 282 .27 423.40 564 .54 705.67 846.81 1129.08
450 5.47 288.68 433.03 577.37 721.71 866.06 1154.74
46 .0 5.59 295.10 442 .65 590.20 737.75 885.30 1180.40
47.0 5.71 301.51 452 .27 603.03 753.79 904.55 1206.06
48_.0 5.83 307.93 461.89 615.86 769.82 923.79 1231.72
49_.0 5.95 314.34 471.52 628.69 785 .86 943.04 1257.38
50.0 6.08 320.76 481 .14 641.52 801.90 962.28 1283.04
51.0 6.20 327.18 490.76 654 .35 817.94 981.53 1308.70
52.0 6.32 333.59 500.39 667.18 833.98 1000.78 1334.36
53.0 6.44 340.01 510.01 680.01 850.01 1020.02 1360.02
54_.0 6.56 346.42 519.63 692 .84 866 .05 1039.27 1385.68
55.0 6.68 352.84 529.25 705.67 882.09 1058.51 1411.34
56.0 6.80 359.25 538.88 718.50 898.13 1077.76 1437.00
57.0 6.93 365.67 548 .50 731.33 914 .17 1097.00 1462.67
58.0 7.05 372.08 558.12 744 .16 930.20 1116.25 1488.83
59.0 7.17 378.50 567.75 756 .99 946 .24 1135.49 1513.99
60.0 7.29 384.91 577.37 769.82 962.28 1154.74 1539.65
61.0 7.41 391.33 586.99 782 .65 978.32 1173.99 1565.31
62.0 7.53 397.74 596.61 795.48 994 .36 1193.23 1590.97
63.0 7 .65 404.16 606.24 808.32 1010.39 1212.48 1616.63
64.0 7.78 410.57 615.86 821.15 1026.43 1231.72 1642.29
65.0 7.90 416.99 625.48 833.98 1042 .47 1250.97 1667.95
66.0 8.02 423.40 635.10 846.81 1058.51 1270.21 1693.61
67.0 8.14 429.82 644 .73 859.64 1074 .55 1289.46 1719.27
68.0 8.26 436.23 654.35 872.47 1090.58 1308.75 1744.93
69.0 8.38 442 .65 663.97 885.30 1106.62 1327.95 1770.60
70.0 8.51 449 .06 673.60 898.13 1122 .66 1347.20 1796.26
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DD EL_LJJ2OX STARTUP
Contirmons Flow GRAIN DRYERS 21

DRY GRAIN UNLOADING RATE — DP AND DPSL SERIES DRYERS

D.C. VOLTS = DRY UNLOAD RATE PER HOUR

MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT .
D.C. DRY DRY DRY DRY DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR

71.0 8.63  455.48 683.22 910.96 1138.70 1366.44 1821.92

72.0 8.75 461.89 692.84 923.79 1154.74 1385.69 1847.58

73.0 8.87 468.31 702.46 936.62 1170.77 1404.93 1873.24

74.0 8.99 474.72 712.09 949 .45 1186.81 1424 .18 1898.90

75.0 9.11 481.14 721.71 962.28 1202.85 1443.42 1924.56

76.0 9.23  487.56 731.33 975.11 1218.89 1462.67 1950.22

77.0 9.36 493.97 740.96 987.94 1234.93 1481.92 1975.88

78.0 9.48 500.39 750.58 1000.77 1250.96 1501.16 2001.54

79.0 9.60 506.80 760.20 1013.60 1267.00 1520.41 2027.20

80.0 9.72 513.22 769.82 1026.43 1283.04 1539.65 2052.86

81.0 9.84 519.63 779.45 1039.26  1299.08 1558.90 2078.52

82.0 9.96 526.05 789.07 1052.09 1315.12 1578.14 2104.19

83.0 10.08 532.46 798.69 1064.92 1331.15 1597.39 2129.85

84.0 10.21 538.88 808.32 1077.75 1347.19 1616.63 2155.51

85.0 10.33 545.29 817.97 1090.58 1363.23 1635.88 2181.17

86.0 10.45 551.71 827.56 1103.41 1379.27 1655.13 2206.83

87.0 10.57 558.12 837.18 1116.24  1395.31 1674 .37 2232.49

88.0 10.69 564.54 846.81 1129.08 1411.34 1693.62 2258.15

89.0 10.81 570.95 856.43 1141.91 1427.38 1712.86 2283.81

90.0 10.94  577.37 866.05 1154.74 1443.42 1732.11 2309.47

SPECIAL CHART: DRIVE SPROCKET: 4012 DRIVEN SPROCKET: 4032
MODEL VOLT (=)  RPM DRY BU. /7 MIN. DRY BU. /7 HR
10 FT. 1 (=) .1215 _1069 6.4150
15 FT. 1 (= .1215 1604 9.6230
20 FT. 1 (=) .1215 .2138 12.8300
25 FT. 1 (= .1215 2673 16.0380
30 FT. 1 (= .1215 .3208 19.2460
40 FT. 1 (= .1215 4277 25.6610
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I EL_LDOX STARTUP
Contirumons Flow GRAIN DRYERS 22
DRY GRAIN UNLOADING RATE — DPXSL SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT
D.C. DRY DRY DRY DRU DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
10.0 1.62 85.50 128._.30 171.60 223.20 256.80 357.00
11.0 1.78 94_10 141.10 188.20 235.20 282 .30 376.40
12.0 1.94 102.60 154 .00 205.30 256.20 307.90 410.60
13.0 2.11 111.20 166.80 222 .40 279.00 333.60 444 .80
14.0 2.27 119.70 179.60 239.50 300.00 359.30 479.00
15.0 2.43 128.30 192 .50 256.60 321.00 384.90 513.20
16.0 2.54 136.80 205.30 273.70 335.00 410.60 547 .40
17.0 2.75 145.40 218.10 290.80 363.00 436.20 581.60
18.0 2.92 153.90 230.90 307.90 385.80 461.90 615.90
19.0 3.08 162.59 243 .80 325.00 406.80 487 .60 650.00
20.0 3.24 171.00 256.60 342.10 427 .80 513.20 684 .30
21.0 3.40 179.60 269.40 359.30 448 .80 538.90 718 .50
22.0 3.56 188.10 282.30 376.40 470.40 564.50 752.70
23.0 3.73 196.70 295.10 393.50 492 .60 590.20 786 .90
24_.0 3.89 205.30 307.90 410.60 513.60 615.90 821.10
25.0 4.05 213.80 320.80 427 .70 534.60 641.50 855.40
26.0 4.21 222.40 333.60 444 .80 556.20 667.20 889.60
27.0 4.37 230.90 346.40 461.90 577.20 692.80 923.80
28.0 4.54 239.50 359.30 479.00 599.40 718.50 958.00
29.0 4_.70 248.00 372.10 496.10 620.40 744 .20 992.20
30.0 4.86 256.60 384.90 513.20 642.00 769.80 1026.40
31.0 5.02 265.10 397.70 530.30 663.00 795 .50 1060.60
32.0 5.18 273.70 410.60 547 .40 684 .00 821.10 1094 .90
33.0 5.35 282.20 423.40 564 .50 706.20 846.80 1129.10
34.0 5.51 290.80 436.20 581.60 727 .80 872.50 1163.30
35.0 5.67 299.30 449.10 598.80 748.80 898.10 1197.50
36.0 5.83 307.90 461.90 615.90 769.80 923.80 1231.70
37.0 5.99 316.40 474_.70 633.00 790.80 949 .40 1265.90
38.0 6.16 325.00 487 .60 650.10 813.60 975.10 1300.10
39.0 6.32 333.60 500.40 667.20 834 .60 1000.80 1334 .40
40.0 6.48 342.10 513.20 684.30 855.60 1026.40 1368.60
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I EL_LDOX STARTUP
Contirwons Flow GRAIN DRYERS 23
DRY GRAIN UNLOADING RATE - DPXSL SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRU DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
41 .0 6.64 350.70 526.00 701.40 876.48 1052.10 1402 .80
42 .0 6.80 359.20 538.90 718.50 897 .60 1077 .80 1437 .00
43.0 6.97 367.80 551.70 735.60 920.40 1103.40 1471.20
44 .0 7.13 376.30 564 .50 752.70 941 .40 1129.10 1505.40
45.0 7.29 384.90 577.40 769.80 962.40 1154.70 1539.60
46.0 7.45 393.40 590.20 786.90 983.40 1180.40 1573.90
47 .0 7.61 402.00 603.00 804 .00 1005.00 1206.10 1608.10
48.0 7.78 410.50 615.90 821.10 1027.20 1231.70 1642.30
49_.0 7.94 419.10 628.70 838.30 1048.20 1257 .40 1676 .50
50.0 8.10 427.60 641 .50 855.40 1069.20 1283 .00 1710.70
51.0 8.26 436.20 654.40 872.50 1090.80 1308.70 1744 .90
52.0 8.42 444_.80 667.20 889.60 1111.80 1334.40 1779.10
53.0 8.59 453.30 680.00 906.70 1134.00 1360.00 1813.40
54_.0 8.75 461.90 692.80 923.80 1155.00 1385.70 1847 .60
55.0 8.91 470.40 705.70 940.90 1176.60 1411 .30 1881.80
56.0 9.07 479.00 718.50 958.00 1197 .60 1437 .00 1916.00
57.0 9.23 487.50 731.30 975.10 1218.60 1462 .70 1950.20
58.0 9.40 496.10 744.20 992.20 1240.80 1488.30 1984 .40
59.0 9.56 504.60 757 .00 1009.30 1262 .40 1514 .00 2018.60
60.0 9.72 513.20 769.80 1026.40 1283.40 1539.60 2052.90
61.0 9.88 521.70 782.70 1043.50 1304 .40 1565.30 2087.10
62.0 10.04 530.30 795.50 1060.60 1325.40 1591.00 2121.30
63.0 10.21 538.80 808.30 1077 .80 1348.20 1616.60 2155.50
64.0 10.37 547.40 821.10 1094 .90 1369.20 1642 .30 2189.70
65.0 10.53 555.90 834.00 1112.00 1390.20 1668.00 2223.90
66.0 10.69 564.50 846.80 1129.10 1411.20 1693.60 2258.20
67.0 10.85 573.10 859.60 1146.20 1432 .20 1719.30 2292 .40
68.0 11.02 581.60 872.50 1163.30 1455 .00 1744 .90 2326.60
69.0 11.18 590.20 885.30 1180.40 1476 .00 1770.60 2360.80
70.0 11.34 598.70 898.10 1197.50 1497 .00 1796.30 2395.00

35

01/01/2020




I EL_LDOX STARTUP
Contirwons Flow GRAIN DRYERS 24
DRY GRAIN UNLOADING RATE - DPXSL SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR

MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRU DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
71.0 11.50 607.30 911.00 1214 .60 1518.00 1821.90 2429.20
72.0 11.66 615.80 923.80 1231.70 1539.60 1847 .60 2463.40
73.0 11.83 624.40 936.60 1248 .80 1561.80 1873.20 2497.70
74_.0 11.99 632.90 949 .40 1265.90 1582 .80 1898.90 2531.90
75.0 12.15 641.50 962.30 1283.00 1603.08 1924 .60 2566.10
76.0 12.31 650.00 975.10 1300.10 1625.40 1950.20 2600.30
77.0 12.47 658.60 987 .90 1317.30 1646 .40 1975.90 2634 .50
78.0 12.64 667.10 1000.80 1334.40 1668.60 2001.50 2668.70
79.0 12.80 675.70 1013.60 1351.50 1689.60 2027 .20 2702.90
80.0 12.96 684.30 1026.40 1368.60 1711.20 2052 .90 2737.20
81.0 13.12 692.80 1039.30 1385.70 1732.20 2078.50 2771.40
82.0 13.28 701.40 1052.10 1402 .80 1753.20 2104.20 2805.60
83.0 13.45 709.90 1064 .90 1419.90 1775.00 2129.80 2839.80
84.0 13.61 718.50 1077 .80 1437 .00 1797 .00 2155.50 2874 .00
85.0 13.77 727.00 1090.60 1454 .10 1818.00 2181.20 2908.20
86.0 13.93 735.60 1103.40 1471.20 1839.00 2206.80 2942 .40
87.0 14.09 744.10 1116.20 1488 .30 1860.00 2232 .50 2976.70
88.0 14.26 752.70 1129.10 1505.40 1882.80 2258.20 3010.90
89.0 14.42 761.20 1141.90 1522 .50 1903.80 2283.80 3045.10
90.0 14.58 769.80 1154 .70 1539.60 1924 .80 2309.50 3079.30
SPECIAL CHART: DRIVE SPROCKET: 4016 DRIVEN SPROCKET: 4032
MODEL VOLT =) RPM DRY BU. /7 MIN. DRY BU. /7 HR
10 FT. 1 (=) .1620 .1426 8.5536

15 FT. 1 ) .1620 .2138 12.8304

20 FT. 1 (=) .1620 .2851 17.1072

30 FT. 1 (=) .1620 L4277 25.6608

40 FT. 1 =) .1620 .5702 34.2144
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I EL_LDOX STARTUP
Contirwons Flow GRAIN DRYERS 25
DRY GRAIN UNLOADING RATE - DPX4T AND DPX8GT SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRU DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
10.0 2.43 128_.30 192_.50 256 .60 320.80 385.00 513.40
11.0 2.67 141.13 211.75 282.26 352.88 423.50 564.74
12.0 2.92 153.96 231.00 307.92 384.96 462 .00 616.08
13.0 3.16 166.79 250.25 333.58 417 .04 500.50 667 .42
14.0 3.40 179.62 269.50 359.24 449.12 539.00 718.76
15.0 3.65 192 .45 288.75 384 .90 481 .20 577 .50 770.10
16.0 3.89 205.28 308.00 410.56 513.28 616.00 821.44
17.0 4.13 218.11 327.25 436.22 545 _.36 654 .50 872.78
18.0 4_38 230.94 346 .50 461.88 577 .44 693.00 924 .12
19.0 4.62 243 .77 365.75 487 .54 609.52 731.50 975.46
20.0 4.68 256.60 385.00 513.20 641.60 770.00 1026.80
21.0 5.11 269.43 404 .25 538.86 673.68 808.50 1078.14
22.0 5.35 282.26 423.50 564.52 705.76 847.00 1129.48
23.0 5.59 295.09 442 .75 590.18 737 .84 885.50 1180.82
24_.0 5.83 307.92 462 .00 615.84 769 .92 924_00 1232.16
25.0 6.08 320.75 481 .25 641.50 802.00 962.50 1283.50
26.0 6.32 333.58 500.50 667.16 834 .08 1001.00 1334.84
27.0 6.56 346.41 519.75 692.82 866.16 1039.50 1386.18
28.0 6.81 359.24 539.00 718.48 898.24 1078.00 1437.52
29.0 7.05 372.07 558.25 744 .14 930.32 1116.50 1488.86
30.0 7.29 384.90 577.50 769.80 962.40 1155.00 1540.20
31.0 7.51 397.73 596.75 795 .46 994 .48 1193.50 1591.54
32.0 7.78 410.56 616.00 821.12 1026.56 1232.00 1642.88
33.0 8.02 423_.39 635.25 846.78 1058.64 1270.50 1694.22
34.0 8.27 436.22 654 .00 872.44 1090.72 1309.00 1745.56
35.0 8.51 449 .05 673.75 898.10 1122.80 1347.50 1796.90
36.0 8.75 461.88 693.00 923.76 1154 .88 1386.00 1848.24
37.0 8.99 474.71 712 .25 949 .42 1186.96 1424 .50 1899.58
38.0 9.24 487 .54 731.50 975.08 1219.04 1463.00 1950.92
39.0 9.48 500.37 750.75 1000.74 1251.12 1501.50 2002.26
40.0 9.72 513.20 770.00 1026.40 1283.20 1540.00 2053.60
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I EL_LDOX STARTUP
Contirumons Flow GRAIN DRYERS 26
DRY GRAIN UNLOADING RATE - DPX4T AND DPX8GT SERIES DRYERS
D.C. VOLTS = DRY UNLOAD RATE PER HOUR
MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRU DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
41 .0 9.97 526.03 789 .25 1052 .06 1315.28 1578.50 2104.94
42 .0 10.21 538.86 808.50 1077.72 1347 .36 1617.00 2156.28
43.0 10.45 551.69 827.75 1033.38 1379.44 1655.50 2207.62
44 .0 10.70 564 .52 847 .00 1129.04 1411 .52 1694.00 2258.96
450 10.94 577.35 866.25 1154.70 1443 .60 1732.50 2310.30
46 .0 11.18 590.18 885.50 1180.36 1475 .68 1771.00 2361.64
47.0 11.43 603.01 904.75 1206.02 1507.76 1809.50 2412.98
48_.0 11.67 615.84 924 .00 1231.68 1539.84 1848.00 2464.32
49_.0 11.91 628.67 943 .25 1257 .34 1571.92 1886.50 2515.66
50.0 12.16 641.50 962.50 1283.00 1604 .00 1925.00 2567.00
51.0 12.40 654 .33 981.75 1308.66 1636.08 1963.50 2618.34
52.0 12.64 667.16 1001.00 1334.32 1668.16 2002.00 2669.68
53.0 12 .88 679.99 1020.25 1359.98 1700.24 2040.50 2721.02
54_.0 13.13 692 .82 1039.50 1385.64 1732.32 2079.00 2772.36
55.0 13.37 705.65 1058.75 1411.30 1764 .40 2117.50 2823.70
56.0 13.61 718.48 1078.00 1436 .96 1796.48 2156.00 2875.04
57.0 13.86 731.31 1097 .25 1462 .62 1828 .56 2194 .50 2926.38
58.0 14.10 744 .14 1116.50 1488 .28 1860.64 2233.00 2977.72
59.0 14 .34 756 .97 1135.75 1513.94 1892.72 2271.50 3029.06
60.0 14.59 769.80 1155.00 1539.60 1924 .80 2310.00 3080.40
61.0 14 .83 782 .63 1174.25 1565.26 1956.88 2348.50 3131.74
62.0 15.07 795.46 1193.50 1590.92 1988.96 2387.00 3183.08
63.0 15.32 808.29 1212.75 1616.58 2021.04 2425.50 3234.42
64.0 15.56 821.12 1232 .00 1642 .24 2053.12 2464 .00 3285.76
65.0 15.80 833.95 1251.25 1667 .90 2085.20 2502.50 3337.10
66.0 16.04 846.78 1270.50 1693.56 2117.28 2541.00 3388.44
67.0 16.29 859.61 1289.75 1719.22 2149.36 2579.50 3439.78
68.0 16.53 872.44 1309.00 1744 .88 2181.44 2618.00 3491.12
69.0 16.77 885.27 1328.25 1770.54 2213.52 2656.50 3542.46
70.0 17.02 898.10 1347 .50 1796.20 2245 .60 2695.00 3593.80
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DRY GRAIN UNLOADING RATE - DPX4T AND DPX8GT SERIES DRYERS

D.C. VOLTS = DRY UNLOAD RATE PER HOUR

MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRU DRY DRY VOLTS
RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR

71.0 17.26 910.93 1366.75 1821.86 2277.68 2733.50 3645.14

72.0 17.50 923.76 1386.00 1847.52 2309.76 2772.00 3696.48

73.0 17.75 936.59 1405.25 1873.18 2341.84  2810.50 3747.82

74.0 17.99 949.42 1424 .50 1898.84  2373.92 2849.00 3799.16

75.0 18.23 962.25 1443.75 1924.50 2406.00 2887.50 3850.50

76.0 18.48 975.08 1463.00 1950.16 2438.08 2926.00 3901.84

77.0 18.72 987.91 1482.25 1975.82 2470.16 2964.50 3953.18

78.0 18.96 1000.74 1501.50 2001.48 2502.24  3003.00 4004.52
79.0 19.20 1013.57 1520.75 2027.14 2534.32 3041.50 4055.86
80.0 19.45 1026.40 1540.00 2052.80 2566.40 3080.00 4107.20
81.0 19.69 1039.23 1559.25 2078.46  2598.48 3118.50 4158.54
82.0 19.93 1052.06 1578.50 2104.12 2630.56 3157.00 4209.88
83.0 20.18 1064.89 1597.75 2129.78 2662.64  3195.50 4261.22
84.0 20.42 1077.72 1617.00 2155.44 2694.72  3234.00 4312.56

85.0 20.66 1090.55 1636.25 2181.10 2726.80 3272.50 4363.90

86.0 20.91 1103.38 1655.50 2206.76 2758.88 3311.00 4415.24

87.0 21.15 1116.21 1674.75 2232.42 2790.96 3349.50 4466.58

88.0 21.39 1129.04 1694.00 2258.08 2823.04 3388.00 4517.92

89.0 21.64 1141.87 1713.25 2283.74  2855.12 3426.50 4569.26

90.0 21.88 1154.70 1732.50 2309.40 2887.20 3465.00 4620.60

SPECIAL CHART: DRIVE SPROCKET: 4024 DRIVEN SPROCKET: 4032
MODEL VOLT (=)  RPM DRY BU. 7 MIN. DRY BU. /7 HR
10 FT. 1 (5) .2431 .2139 12.83
15 FT. 1 (=) .2431 -3209 19.25
20 FT. 1 (=) .2431 .4278 25.66
25 FT. 1 (5) .2431 .5348 32.08
30 FT. 1 (=) .2431 6418 38.50
40 FT. 1 (=) .2431 .8557 51.34
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28

DRY GRAIN UNLOADING RATE — DPX12GT & DPX16GT SERIES DRYERS

D.C. VOLTS = DRY UNLOAD RATE PER HOUR

MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.
D.C. DRY DRY DRY DRY DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
0.0 2.63 139.00 208.50 278.00 347.60 417.10 556.10
11.0 2.90 152.90 229.35 305.80 382.36 458.81 611.71
12.0 3.16 166.80 250.20 333.60 417.12 500.52 667.32
13.0 3.42 180.70 271.05 361.40 451 .88 542 .23 722.93
14.0 3.69 194.60 291.90 389.20 486.64 583.94 778.54
15.0 3.95 208.50 312.75 417.00 521.40 625.65 834.15
16.0 4.21 222.40 333.60 444 .80 556.16 667.36 889.76
17.0 4.48 236.30 354.45 472.60 590.92 709.07 945.37
18.0 4.74 250.20 375.30 500.40 625.68 750.78 1000.98
19.0 5.00 264.10 396.15 528.20 660.44 792.49 1056.59
20.0 5.27 278.00 417.00 556.00 695.20 834.20 1112.20
21.0 5.53 291.90 437 .85 583.80 729.96 875.91 1167.81
22.0 5.79 305.80 458.70 611.60 764.72 917.62 1223.42
23.0 6.06 319.70 479.55 639.40 799.48 959.33 1279.03
24.0 6.32 333.60 500.40 667.20 834.24 1001.04 1334.64
25.0 6.58 347.50 521.25 695.00 869.00 1042.75 1390.25
26.0 6.85 361.40 542.10 722.80 903.76 1084.46 1445.86
27.0 7.11 375.30 562 .95 750.60 938.52 1126.17 1501.47
28.0 7.37 389.20 583.80 778.40 973.28 1167.88 1557.08
29.0 7.64 403.10 604 .65 806.20 1008.04 1209.59 1612.69
30.0 7.90 417.00 625.50 834.00 1042.80 1251.30 1668.30
31.0 8.16 430.90 646.35 861.80 1077.56 1293.01 1723.91
32.0 8.43 444 .80 667.20 889.60 1112.32 1334.72 1779.52
33.0 8.69 458.70 688.05 917.40 1147.08 1376.43 1835.13
34.0 8.95 472.60 708.90 945.20 1181.84 1418.14 1890.74
35.0 9.22 486.50 729.75 973.00 1216.60 1459.85 1946.35
36.0 9.48 500.40 750.60 1000.80 1251.36 1501.56 2001.96
37.0 9.74 514 .30 771.45 1028.60 1286.12 1543.27 2057.57
38.0 10.01 528.20 792.30 1056.40 1320.88 1584.98 2113.18
39.0 10.27 542.10 813.15 1084.20 1355.64 1626.69 2168.79
40.0 10.53 556.00 834.00 1112.00 1390.40 1668.40 2224.40
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STARTUP

DRY GRAIN UNLOADING RATE — DPX12GT & DPX16GT SERIES DRYERS

D.C. VOLTS = DRY UNLOAD RATE PER HOUR

29

MODEL : 10FT. 15FT. 20FT. 25FT. 30FT. 40FT.

D.C. DRY DRY DRY DRY DRY DRY

VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR

41.0 10.80 569.90 854.85 1139.80 1425.16 1710.11 2280.01
42.0 11.06 583.80 875.70 1167.60 1459.92 1751.82 2335.62
43.0 11.32 597.70 896.55 1195.40 1494.68 1793.53 2391.23
44.0 11.59 611.60 917.40 1223.20 1529.44 1835.24 2446.84
45.0 11.85 625.50 938.25 1251.00 1564.20 1876.95 2502.45
46.0 12.11 639.40 959.10 1278.80 1598.96 1918.66 2558.06
47.0 12.38 653.30 979.95 1306.60 1633.72 1960.37 2613.67
48.0 12.64 667.20 1000.80 1334.40 1668.48 2002.08 2669.28
49.0 12.90 681.10 1021.65 1362.20 1703.24 2043.79 2724.89
50.0 13.17 695.00 1042.50 1390.00 1738.00 2085.50 2780.50
51.0 13.43 708.90 1063.35 1417.80 1772.76 2127.21 2836.11
52.0 13.69 722.80 1084.20 1445.60 1807.52 2168.92 2891.72
53.0 13.95 736.70 1105.05 1473.40 1842.28 2210.63 2947.33
54.0 14.22 750.60 1125.90 1501.20 1877.04 2252.34 3002.94
55.0 14.48 764.50 1146.75 1529.00 1911.80 2294.05 3058.55
56.0 14.74 778.40 1167.60 1556.80 1946.56 2335.76 3114.16
57.0 15.01 792.30 1188.45 1584.60 1981.32 2377.47 3169.77
58.0 15.27 806.20 1209.30 1612.40 2016.08 2419.18 3225.38
59.0 15.53 820.10 1230.15 1640.20 2050.84 2460.89 3280.99
60.0 15.80 834.00 1251.00 1668.00 2085.60 2502.60 3336.60
61.0 16.06 847.90 1271.85 1695.80 2120.36 2544.31 3392.21
62.0 16.32 861.80 1292.70 1723.60 2155.12 2586.02 3447.82
63.0 16.59 875.70 1313.55 1751.40 2189.88 2627.73 3503.43
64.0 16.85 889.60 1334.40 1779.20 2224.64 2669.44 3559.04
65.0 17.11 903.50 1355.25 1807.00 2259.40 2711.15 3614.65
66.0 17.38 917.40 1376.10 1834.80 2294.16 2752.86 3670.26
67.0 17.64 931.30 1396.95 1862.60 2328.92 2794.57 3725.87
68.0 17.90 945.20 1417.80 1890.40 2363.68 2836.28 3781.48
69.0 18.17 959.10 1438.65 1918.20 2398.44 2877.99 3837.09
70.0 18.43 973.00 1459.50 1946.00 2433.20 2919.70 3892.70
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DRY GRAIN UNLOADING RATE — DPX12GT & DPX16GT SERIES DRYERS

D.C. VOLTS = DRY UNLOAD RATE PER HOUR

STARTUP

30

MODEL - 10FT . 15FT . 20FT. 25FT. 30FT. 40FT .
D.C. DRY DRY DRY DRY DRY DRY
VOLTS RPM BU/HR BU/HR BU/HR BU/HR BU/HR BU/HR
71.0 18.69  986.90 1480.35 1973.80 2467.96 2961.41 3948.31
72.0 18.96 1000.80 1501.20 2001.60 2502.72 3003.12 4003.92
73.0 19.22 1014.70 1522.05 2029.40 2537.48 3044.83 4059.53
74.0 19.48 1028.60 1542.90 2057.20 2572.24 3086.54 4115.14
75.0 19.75 1042.50 1563.75 2085.00 2607.00 3128.25 4170.75
76.0 20.01 1056.40 1584.60 2112.80 2641.76 3169.96 4226.36
77.0 20.27 1070.30 1605.45 2140.60 2676.52 3211.67 4281.97
78.0 20.54 1084.20 1626.30 2168.40 2711.28 3253.38 4337.58
79.0 20.80 1098.10 1647.15 2196.20 2746.04 3295.09 4393.19
80.0 21.06 1112.00 1668.00 2224.00 2780.80 3336.80 4448.80
81.0 21.33 1125.90 1688.85 2251.80 2815.56 3378.51 4504.41
82.0 21.59 1139.80 1709.70 2279.60 2850.32 3420.22 4560.02
83.0 21.85 1153.70 1730.55 2307.40 2885.08 3461.93 4615.63
84.0 22.12 1167.60 1751.40 2335.20 2919.84 3503.64 4671.24
85.0 22.38 1181.50 1772.25 2363.00 2954.60 3545.35 4726.85
86.0 22.64 1195.40 1793.10 2390.80 2989.36 3587.06 4782.46
87.0 22.91 1209.30 1813.95 2418.60 3024.12 3628.77 4838.07
88.0 23.17 1223.20 1834.80 2446.40 3058.88 3670.48 4893.68
89.0 23.43 1237.10 1855.65 2474.20 3093.64 3712.19 4949.29
90.0 23.70 1251.00 1876.50 2502.00 3128.40 3753.90 5004.90
SPECIAL CHART:  DRIVE SPROCKET: 4026 DRIVEN SPROCKET: 4032

MODEL VOLT (=)  RPM DRY BU. / MIN. DRY BU. / HR
10 FT. 1 () .2633 .2317 13.90

15 FT. 1 (=) .2633 .3476 20.85

20 FT. 1 () .2633 _4634 27.80

25 FT. 1 () .2633 5793 34.76

30 FT. 1 (=) .2633 6951 41.71

40 FT. 1 () .2633 9268 55.61
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Alarm, Limit, Indication & Error Messages

STARTUP

31

Indication

Description

FPossible Causes

Corrective Action

Alarm won't clear or reset

Alarm will not clear or reset
with keypad or digital input

« Alarm latching is active
« Alarm zet to incorrect output

« Alarm iz set to incorrect
Source

* Sensor input is out of alarm
set point range
* Alarm set point is incarrect

* Alarm iz set to incorrect type

# Diigital input function iz inecor-
rect

* Reset alarm when process iz
within range or disable latching

* Set output to correct alarm
source instance

* Sat alarm sowrce to correct in-
put instance

* Correct canse of sensor input
out of alarm range

* Set alarm set point to correct
trip point

* et alarm to correct type: pro-
cead, deviation or power

* et digital input function and
source ingtance

Alarm won't coour

Alarm will not activate output

* Alarm silencing is active

* Alarm blocking is active

* Alarm is set to incorrect out-
put

* Alarm is set to incorrect
S0urce

* Alarm set point is incorrect

* Alarm is set to incorrect type

* [isable alarm silencing, if re-
quired

+ [hsable alarm blecking, if re-
quired

* St output to correct alarm
souree ingtance

* Set alarm source to correct in-
put instance

* St alarm set point to correct
trip point

* St alarm to correct type: pro-
eesg, deviation or power

‘RLE I Alarm Error

Alarm state eannot be deter-

* Sangar improperly wired or

« Correct wiring or replaee sengor

# Incorrect alarm set point
# Incorrect alarm source

RLE2 mined due to lack of sansor OpEn s Match setting to sensor used
RLET tmput * Incorrect setting of sensor type| o Check calibration of controller
ALEY # Calibration corrupt

RLL NAlarm Low Sensor input below low alarm * Temnperature is less than ¢ Check cause of under tempera-
RLLA gat point alarm set point ture

A’LLA « Alarm iz set to latching and an

ALY alarm ooourred in the past # Clear latched alarm

* Establish eorrect alarm set
paint

* Sat alarm source to proper set-
ting

[RLA I Alarm High
ALhe
RLA3I
RLAY]

Sensor input above high alarm
zat point

* Temnperature is greater than
alarm set point

= Alarm is set to latching and an
alarm eocurred in the past

* Incorrect alarm set point
* Incorrect alarm source

* Check cause of over tempera-
tura

# Clear latched alarm

# Establizh eorrect alarm sat
point

* Set alarm source to proper set-
ting

[Er [ Error Input

Sensor does not provide a valid
signal to controller

* Sensor improperly wired or
open

* Incorrect setting of sensor type

« Calibration corrupt

* Correct wiring or replace sensor
* Match setting to sensor used
# Check calibration of contraller
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[LFal
Loop Open Error

Open Loop Detect is active and
the process value did not devi-
ate by a user-selected value in
a uger specified period.

* Setting of Open Loop Detect
Time incarrect

* Setting of Open Loop Detect
Deviation incarrect

* Thermal leop is open

# Open Loop Detect function not
required but activated

* Set carrect Open Loop Detect
Time for application

* Set carrect Open Loop Dievia-
tion value for application

* Determine eause of open ther-
mal loop: misplaced sensora,
load failure, lose of power to
load, ete,

* Deactivate Open Loop Detect
feature

[LF- 1
Loop Reversed Error

Open Loop Detect is active and
the process value is headed
in the wrong direction when
the output iz activated based
on deviation value and user-
selected vahie,

* Setting of Open Loop Detect
Time incarrect

# Setting of Open Loop Detect.
Dieviation incorrect

« Output programmed for incor-
rect function

# Thermocouple sensor wired in
reverse polarity

* Set correct Open Loop Detect
Time for application

* Set correct Open Loop Devia-
tion value for application

* Set output function correctly

* Wire thermocouple correctly,
(red wire is negative)

“r P {Ramping 1

Controller ie ramping to new set
point

* Ramping feature is artivated

# Diisable ramping feature if not
required

[ELI I Autotuning 1

Controller iz autotuning the con-
trol loop

# Ugar started the antotune
function

# Diigital input is set to start
autotune

* Wait untl autotune completes
ar disable autotune feature

« Set digital input to function
other than autotune, if desired

No heatieool action

Crutput does not activate load

« Output function is incorrectly
aet

# Control mode is incorrectly set

» Output is incorrectly wired
# Load, power or fuse is open
# Control set point is incorrect

# Incorrect controller model for
application

* Set output function correctly

* Set control mode appropriately
(Open va Closed Lioop)

» Correct output wiring

« Correct fault in system

* Set control 2et point in appro-
priate control mode and cheack
source af set point: remote, idle,
prufile, closad loop, open loop

* Obtain correct controller medel
for application

No Display

Mo display indication or LETD il-
lumination

* Power to controller iz off

# Fuse open

# Breaker tripped

« Safety interock switch open

* Separate system limit control
activatad

« Wiring error
# Inearrect voltage to contraller

* Tarn on power

* Replace fuse

* Reset breaker

* Close interlock switch
* Reset limit

« Correct wiring issue
» Apply correct voltage, check
part number

No Serial Communication

Cannot establish serial eommu-
nicationg with the controller

¢ Addrese parameter incorrect
# Incorrect protocol selected

« Baud rate incorrect

# Parity incarrect

» Wiring error

» EIA-4BS converter izsue

# Incorrect computer or PLC
communications port

# Incorrect software setup

# Termination resistor may be
required

* St unique addresses on net-
work

# Match proteco] between devices

* IMatch baud rate between de-
vires

* Match parity between devices

* Correct wiring issue

* Check settings or replace con-
verter

* Seb correct communication port

* Correct software setup to match
controller

# Place 120 () resistor across
EIA-4585 on last contraller
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Indication

Description

Posaible Causes

Corrective Action

Process doean’™t control to set
point

Prooesa is unstable or never
reaches set point

« Controller not tuned eorrectly
# Control mode is incorrectly set

= Control set point iz ineorrect

* Perform autotune or manually
tune system

* Sot control mode appropriately
(Open ve Closed Loop)

# Sat control set point in appro-
priate control mode and check
asouree af gat point: rernote, idle,
profile, closed loop, open loop

Temperature runway

Prooesa value continues to in-
crease or decrease past et
paint.

» Controller output incorrectly
programmed
* Thermocouple reverse wired

= Cantroller output wired incor-
rectly
= Shart in heater

* Power controller connection to
cantroller defective

* Controller output defective

* Verify output finction is correct
(heat or cool)

* Correct sensor wiring (red wire
negative)

* Verify and correct wiring

* Replace heater

* Replace or repair power con-
trollar

* Replace or repair controller

— 00 Deviee Error

FEEn]

Caontroller digplays internal mal-
function message at power up.

* Controller defective

* Replace ar repair controller

Menus inaccesgible

Unable to access —GEEL QP -
ErLFLEY or [Pr g Flmenus
ar particular prompts in Home
Page

= Security set to incorrect level

# Digital input sat to leckout
keypad

* Custom parameters incormect

* Check lockout setting in Fae-
tory Page
* Change state of digital input

* Change custom parameters in
Factory Page

EZ-Key doesn’t work

EZ-Key does not activate re-
quired function

* EZ-Key functon incorrect

+ EZ-Key function instanee not
ineorrect

* Keypad malfunetion

* Verify EZ-Key function in Setup
Menu

* Check that the function in-
stance is correct

* Replace or repair controller

Clearing Errors & Limit Messages

To clear error or limit messages press the RESET key. You may also turn main panel power
“OFF” and back “ON” again. Error or Limit messages will not clear until the cause or reason for
the error has been addressed.
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SUNFLOWER DRYING RECOMMENDATIONS
FOR DELUX GRAIN DRYERS

The following information concerns the drying of sunflowers in delux dryers. This material
has been specially prepared to assist the operator in the safe and effective operation of the
dryer for this purpose.

It is very important to completely read and understand these recommendations and
precautions prior to attempting to dry sunflowers !!!

SUNFLOWER DRYING PRECAUTIONS

1. Refer to your service manual for suggested drying temperature settings.
2. Clean sunflowers prior to drying.
3. Harvest when seeds are below 20% moisture content. Moisture above 20%

adversely affects the flow characteristics of the sunflower seeds.

4, Never leave dryer unattended while drying sunflowers.

5. All Delux dryers are equipped with meter roll unloading systems and should be
checked for uniform grain movement by observing downward movement of
sunflowers in the grain columns and by occasionally stopping the load operation to
observe the level of the top surface of the grain. If movement is not uniform, open
appropriate clean-out doors and inspect for possible obstructions or grain bridging.
All Delux dryers should also be completely unloaded daily for cleaning and inspection
inside the grain columns.

6. Keep the dryer clean. Periodically inspect and clean inside plenum and cooling
chambers, along with the area surrounding the dryer. Fine hairs and fibers
common to sunflowers can be drawn into the fan-heater unit(s), increasing the risk
of fire.

7. Be prepared in case of fire. Have a hose and/or fire extinguisher near the dryer.
Small fires (sometimes called flares) can be extinguished by shutting off the airflow
and applying water to the overheated area. More excessive fires may require
complete unloading of the dryer onto the ground. Do not unload into a storage bin.

8. Check the dryer for a buildup of waxy material that may accumulate on auger
flighting and other surfaces when handling sunflowers (especially with higher
moisture sunflowers). If buildup is excessive, it should be removed.

9. Do not over dry. Sunflowers dry easily and over drying can increase the risk of fire.
Safe storage moisture content is 9% for sunflower seeds.
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System Sequence Analysis & Troubleshooting

DP/DPSL, DPXSL, DPXAT, DPX8GT, DPX12GT AND DPX16GT SERIES

Generic Schematic-Standard PID: 900-010959

SEQUENCE
1A. Main circuit breaker “ON” * (230V-1P, 240V-3P systems only) *
1B. Main circuit breaker “ON” * (380V, 480V, 575V-3P systems only) *
2A. Power switch (SW1) to “RUN”, energizing temperature
and moisture controls
2B. Power switch (SW1) to “START”, energizing safety circuit
3. Load switch (SW5) to “ON”, energizing load circuit.
leveling auger system (standard)
4, Fan switch (SW2) to “RUN”, “START”, hold until all fans are
operational
5. Burner switch (SW3) to “ON”, energizing burner circuit
6. Unload switch (SW6) to “ON”, energizing unload circuit.
7. Metering selector switch (SW6) to “METER”
energizing metering system circuit.
8. Dryer vibration cause and prevention.
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1A. Sequence: main circuit breaker "ON" *(230V-1P, 240V-3P systems) *

Action:

Symptoms:

Possible
Causes:

Corrective
Action:

Main power light "ON", applies power to high voltage circuits and
120v control circuit breaker (CB1).

A
B.

Al.
A2,
A3.
A4,

B1.
B2.
B3.

Al.

A2.

A3.

A4,

B1.

B2.

B3.

No main power light (LT1).
Control circuit breaker (CB1) has tripped.

Defective main power light (LT1).
Defective control circuit breaker (CB1).
Defective fuse in main panel disconnect.
Missing 120 volt wire.

Short circuit.
Overload condition has occurred.
Defective control circuit breaker (CB1).

Check terminal #2 for 120 volts. If power is
Present the main power light (LT1) is defective, replace.

Check circuit breaker (CB1) for fault.

Check across L1 & L3 (L2 on 1P) on the main power distribution
block. If 240 volts is not present, check main panel disconnect
for power and if fuses are defective, replace. (Wild Leg is on L2
— 3P only)

If voltage is present across L1 & L3 (L2 on 1P) on the main
power distribution block, check to see if the black wire is
connected from L1 on the main power distribution block to the
positive side on the 120V panel power distribution block (TB2).
Also check to see that the ground lead (green wire) is
connected to chassis ground and the common lead of the
incoming power source is connected to chassis ground.

Repair or replace burned or bare wiring in contact with chassis
or other wiring.

Check current for any overload conditions and
Correct.

Inspect circuit breaker (CB1) for defect. Replace.

1B. Sequence: Main circuit breaker "ON" *(380V, 480V, 575V-3P systems)*
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IDEL_LJOX SEQUENCE ANALYSIS
Action: Main power light "ON", applies power to high voltage circuits, step
down transformer (XMFR1) and 120V control circuit breaker (CB1).
Symptoms: A. No main power light (LT1).
B. Control circuit breaker (CB1) has tripped.
Possible
Causes: Al. Defective main power light (LT1).

A2. Defective control circuit breaker (CB1).

A3. Defective fuse in main panel disconnect.

A4, Defective fuses F1 and/or F2.

AS5. Defective transformer (XMFR1).

B1. Short circuit.

B2. Overload condition.

B3. Defective circuit breaker (CB1).

Corrective
Action: Al. Check terminal #2 for 120 volts. If power is present the
main power light (LT1) is defective, replace.

A2. Check control circuit breaker (CB1), if defective, replace.

A3. Check across L1 & L3 on the main power distribution block. If
line voltage is not present, check main panel disconnect for
power. If fuses are defective, replace.

A4. Check to see if voltage is present on terminal #1 (HOT) to
terminal #N (NEUTRAL). If power is not present, check fuse F1
and F2. If defective, replace.

A5, If fuse F1 and F2 are okay and no voltage is present on terminal
#1 (HOT) to terminal #N (NEUTRAL) the step down transformer
(XMFR 5) is defective, replace.

B1. Repair or replace burned or bare wiring in contact with chassis
or other wiring.

B2. Check current for any overload conditions and correct.

B3. Inspect circuit breaker (CB1) for defect. Replace.
2A. Sequence: Power switch (SW1) to "RUN", energizing temperature

And moisture controls
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DD EL_LJJ2OX SEQUENCE ANALYSIS
Contirmons Flow GRAIN DRYERS 4

Action: Temperature control (Watlow EZ-Zone) and moisture control (Watlow
EZ-Zone) are energized. Approximate 3 second delay for temperature
control to lock in related safety functions before moving to “START”.

For information on operation and troubleshooting of the Watlow
Controls, see section 5.

2B.  Sequence: Power switch (SW1) to "START", energizing safety circuit.

Action: Safety circuit proven light on (LT12), all safety circuit monitor lights on
(LT2 — LT8) applies power to entire 120 volt circuit and energizes
power relay (K1).

How the safety circuit monitor lights work:

Safety circuit monitor lights (LT2 — LT8) indicate what part of the safety circuit is working. To
find the problem, press the power switch (SW1) to the "START" position and hold. Find the
first light that is not on. That will show the device that is not allowing the safety circuit to
lock in.

* Place all switches in "OFF" position before trouble shooting *

Symptoms: A. No safety circuit proven light (LT12) when the power switch
(SW1) is engaged, but some of the safety circuit monitor lights
(LT2 — LT8) will light when the power switch (SW1) is engaged
but will go off when the power switch (SW1) is released.

B. Safety circuit proven light (LT12) on when the power switch
(SW1) is engaged but will go off when the power switch (SW1)
is released.
Possible
Causes: Al. Defective power switch (SW1).

A2. No fan overload light (LT2), defective fan overload device (S2,
S3, S4, S4), or starter overload tripped from a fan motor
drawing high amperage.

A3. No conveyor overload light (LT3), defective conveyor overload
device (S5, S6, S7, S8), or starter overload tripped from an
auger drawing high amperage.

A4, No feedroll monitor light (LT4), defective feedroll monitor
switch (SW8), or defective feedroll monitor time delay relay
(TD2 & TD3)

A5, No discharge overflow light (LT5), defective discharge overflow
switch or overflow condition has tripped switch.

A6. No exhaust temperature limit light (LT6), defective exhaust
limit or limit has tripped because of excessive exhaust air
temperature.
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IDE L L9 OK

SEQUENCE ANALYSIS

Cortirmons Flow GRAIN DRYERS 5

Corrective
Action:

A7.

A8.
A9.

A10.
Al1l.
Al2.

Al.

A2,

A3.

A4,

No access door light (LT7), defective door safety switch(s) or
plenum and/or cooling door open.

No auxiliary safety light (LT8), (customer installed).

Defective burner switch (SW3).

Defective safety circuit proven light (LT12).

Defective power relay (K1).

Defective safety circuit relay (K2)

If voltage is present on terminal #2 (120 volts) then

check for voltage on terminal #4 (120 volts) while holding the
power switch (SW1) in the "START" position. If no voltage is
present, the power switch (SW1) is defective, replace.

If voltage is present on terminal #5 (120 volts) then check for
voltage on terminal #6 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
one or more fan starter overloads (S1 thru S4) may have
tripped from a motor drawing high amperage. Determine
which one is open. Reset tripped overload. It will be necessary
to determine if a short circuit or overload condition exists in this
system and what corrective steps need to be taken to resolve
this condition. If voltage is present on terminal #6 (120 volts)
the fan overload light (LT2) is defective, replace.

If voltage is present on terminal #6 (120 volts) then check for
voltage on terminal #7 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
one or more conveyor starter overloads (S5 thru S8) may have
tripped from a motor drawing high amperage. Determine
which one is open. Reset tripped overload. /It will be necessary
to determine if a short circuit or overload condition exists in this
system and what corrective steps need to be taken to resolve
this condition. If voltage is present on terminal #7 (120 volts)
the conveyor overload light (LT3) is defective, replace.

If voltage is present on terminal #7 (120 volts) then check for
voltage on terminal #8 (120 volts) while holding the power
switch (SW1) in the "START" position. If the unload switch
(SWe) is off and no voltage is present, one or both of the time
delay relays (TD2 & TD3) are defective, replace. With the
metering system switch (SW6) to “METER”, if dryer shuts down
within 60 seconds, check voltage (120 volts) on terminals #20
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DD EL_LJJ2OX SEQUENCE ANALYSIS
Contirmons Flow GRAIN DRYERS 6

A5.

A6.

A7.

and #21. Voltage should be present on each terminal about
every 2 to 4 seconds while the feedrolls are turning. If voltage
is not present on both terminals check feedroll monitor switch
(SW8) for correct operation and cam nut adjustment located
on feedroll sprocket. Adjust cam nut or replace feedroll
monitor switch (SW8). If voltage is present, check the time
delay relays (TD2 & TD3) for proper operation and setting (60
sec.). Set to 60 seconds or replace if defective.

If voltage is present on terminal #8 (120 volts then check for
voltage on terminal #9 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
check the discharge overflow switch for correct operation or if
an overflow condition has tripped the switch. Clear the
overflow or replace the switch. If voltage is present on terminal
#9 (120 volts) the discharge overflow light (LT5) is defective,
replace.

If voltage is present on terminal #9 (120 volts) then check for
voltage on terminal #10 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
one of the exhaust temperature limits has tripped because of
excessive exhaust air temperature or is defective. With the
power switch (SW1) in the "OFF" position, check continuity on
exhaust limits. Open circuit indicates tripped or defective limit
switch. If still open after dryer cools down, switch is defective.
Replace. If voltage is present on terminal #10 (120 volts) the
exhaust temperature limit light (LT6) is defective, replace.

If voltage is present on terminal #10 (120 volts) then check for
voltage on terminal #11 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
one or both of the access door switches are open because of
an open plenum and/or cooling door or switch is defective. If a
door is open, close and latch it (be sure switch activating angle
is adjusted to push the plunger of the switch in far enough to
activate the switch contacts). If door(s) are closed and adjusted
properly, with the power switch (SW1) in the "OFF" position,
check continuity across the brown to blue lead on each switch.
Open circuit indicates switch is defective, replace. If voltage is
present on terminal #11 (120 volts) the access door switch light
(LT7) is defective, replace.
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A8.

A9.

A10.

Al11l.

Al2.

The auxiliary safety light would be installed as a special option
at the customer’s request. If voltage is present on terminal #12
(120 volts) the auxiliary safety light (LT8) is defective, replace.

If voltage is present on terminal #14 (120 volts) then check for
voltage on terminal #18 (120 volts) while holding the power
switch (SW1) in the "START" position and with the burner
switch (SW3) in the "OFF" position. If no voltage is present, the
burner switch contact (SW3) is defective, replace.

If voltage is present on terminal #22 (120 volts) while holding
the power switch (SW1) in the "START" position and the burner
switch (SW3) is in the "OFF" position, the safety circuit proven
light is defective, replace.

If voltage is present on terminal #18 (120 volts) then check for
voltage on terminal #22 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present
and the burner switch (SW3) is in the "OFF" position, the
power relay (K1) is defective, replace.

If voltage is present on terminal #12 (120 volts) then check for
voltage on terminal #14 (120 volts) while holding the power
switch (SW1) in the "START" position. If no voltage is present,
the safety circuit relay (K2) is defective, replace.
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DD EL_LJJ2OX SEQUENCE ANALYSIS
Contirmons Flow GRAIN DRYERS 3

Note: Delux provides three (3) types of loading systems.

A. Leveling system. (Standard) [(Auger - standard) (Drag conveyor - optional)]
B. Gravity flow without high and low bin switches. (Optional)
C. Gravity flow with high and low bin switches. (Optional)

3. Sequence:

Action:

Symptoms:

Possible
Causes:

Corrective
Action:

Load switch (SW5) to "ON", energizing load circuit.
Leveling system (standard)

Load switch (SW5) "ON", grain load light "ON", grain loading light
(LT26) “ON".

Starts leveling auger (conveyor) on dryer and wet auxiliary loading.
Loads dryer automatically as required. Grain loading light (LT26) on
until high / low grain monitor shuts load auger off. Low grain light(s)
(LT10, LT11) on until grain engages paddle(s) on low grain switch(s)

(SW9, SW10).

A. No grain loading light (LT12).

B. Grain loading light (LT12) on but loading system not running.

C. Dryer shuts down immediately or during loading operation.

D. Low grain light(s) (LT10, LT11) stay lit.

E. Leveling auger and auxiliary loading run continually.

F. Dryer overloads (too full).

Al. Defective load switch (SW5).

A2. Defective switch (low) in high / low grain monitor.

A3. Defective grain loading light (LT12).

B1. Defective load auger starter coil (S5).

B2. Defective load auger starter interlock (AC6).

B3. Defective auxiliary load starter coil (S6).

C. Overload(s) on load auger and/or auxiliary load
starter(s) (S5, S6) tripped.

D1. Grain has not engaged paddles properly on low grain switch(s)
(SW9, sw10).

D2. Defective low grain switch(s) (SW9, SW10).

E. Improper grain loading rate.

F. Improper adjustment of high / low grain monitor.

Al. If voltage is present on terminal #18 (120 volts),
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Contirmons Flow GRAIN DRYERS 9

A2.

A3.

B1.

B2.

B3.

D1.

Turn load switch (SW5) to "ON" then check for voltage on
terminal #38. If voltage is not present the load switch (SW5) is
defective, replace.

If voltage is present on terminal #38 (120 volts), then check for
voltage on terminal #39. Note: make sure high / low grain
monitor paddle is hanging in the down position. If voltage is
not present, the switch (low) is defective, replace.

If voltage is present on terminal #39 (120 volts), the grain
loading light (LT12) is defective, replace.

If load auger starter (S5) does not pull-in and voltage is present
at load side of coil, the holding coil is defective, replace.

If load auger starter (S5) does pull-in, check load side of
interlock (AC6) on load auger starter (S5) for presence of
voltage (120 volts). If voltage is present at load side of interlock
(AC6), check opposite side of interlock (AC6). If no power is
present, the interlock (AC6) is defective, replace.

If auxiliary load starter (S6) does not pull-in and voltage is
present at load side of coil, the holding coil is defective,
replace.

Overloads on load auger and/or auxiliary load starters (S5, S6)
may have tripped from a motor drawing high amperage.
Determine which one is open. Reset defective overload. It will
be necessary to determine if a short circuit or excessive
overload condition exists in this isolated system and what
corrective steps need to be taken to resolve this condition.
Other possible causes could be (1) bad motor, replace. (2)
jammed auxiliary load system, correct. (3) loose wiring
connections on terminals, tighten. (4) defective overload,
replace. (5) improper adjustment of high / low grain monitor,
(auger only) adjust tilt switches (low and/or high) in high / low
grain monitor box. Adjust low tilt switch so that the load
system will turn on just before the grain paddle swings to a
straight down position. Adjust high tilt switch so that the load
system will turn off when the grain pushes the paddle forward
to 40° angle.

Trash and plugging problem - check low grain switch(s) (SW9,
SW10) for trash buildup behind paddle.
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D2a.

D2b.

Front low grain switch (SW9). If voltage (120 volts) is present
on terminal #15 check voltage on terminal #16 with switch
paddle engaged. If voltage is not present the low grain switch
front (SW9) is defective, replace.

Rear low grain switch (SW10). If voltage (120 volts) is present
on terminal #16 check voltage on terminal #17 with switch
paddle engaged. If voltage is not present the low grain switch
rear (SW10) is defective, replace.

Check for empty wet grain supply. Check auxiliary load system
for plugging, broken belt, improper flow rate, undersized load
system, etc. That may restrict grain flow to dryer.

Adjust tilt switches (low and/or high) in high / low grain
monitor box (auger only). Adjust low tilt switch so that the load
system will turn "on" just before the grain paddle swings to a
straight down position. Adjust high tilt switch so that the load
system will turn off when the grain pushes the paddle forward
to 40° angle.

4, Sequence: Fan operation switch (SW2) to "START", hold until all fans are

operational.

Action: Fan starter(s) (S1, S2, S3, S4) start and lock into operation (3 seconds
delay between fans on multi fan units). All fan proven light(s) on (LT13,
LT14, LT15, LT16) will be “ON” after airflow is proven. The purging light
(LT17) will light and after 30 seconds the burner ready light (LT18) will

light.

Note: Fan number one (# 1) is closest to control panel.

Symptoms:  A.

Possible

Causes: Al.
A2,
A3.

Dryer shuts down immediately or during fan(s) (S1,

S2, S3, S4) startup.

Fan starter(s) (S1, S2, S3, S4) will not lock into operation when
fan switch (SW2) is released.

Some or none of the fan proven light(s) (LT13, LT14, LT15,
LT16) stay lit, after the fan starter(s) (S1, S2, S3, S4) lock into
operation.

Purging light (LT17) will not light.

Burner ready light will not light.

Overload(s) on fan starter(s) (S1, S2, S3, S4), tripped.
Fan air sensor(s) (AS1, AS2, AS3, AS4), shorted.
Misc. short circuit(s) in system.
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B1. Defective fan switch (SW2).
B2. Defective starter coil (S1, S2, S3, S4).
B3. Defective starter interlock (AC1, AC2, AC3, AC4).
B4. Defective fan timer (TD6, TD7, TDS).
C1. Incorrect fan rotation.
C2. Defective fan air sensor (AS1).
Defective fan proven light (LT13).
C3. Defective fan air sensor (AS2).
Defective fan proven light (LT14).
C4. Defective fan air sensor (AS3).
Defective fan proven light (LT15).
C5. Defective fan air sensor (AS4).
Defective fan proven light (LT16).
D1. Defective fan sensor relay (TD5).
Defective purging light (LT17).
El. Defective purge relay (TD4).

Corrective
Action:

Defective burner ready light.

Note: The burner switch (SW3) must be in "OFF" position

Al.

A2.

A3.

B1.

One or more starter overloads (S1, S2, S3, S4) have tripped
from a motor drawing high amperage. Determine which one is
open. Reset tripped overload. It will be necessary to determine
if a short circuit or overload condition exists in this isolated
system and what corrective steps need to be taken to resolve
this condition. Other possible causes could be: (1) Bad fan
starter overload module, replace; (2) Fan pitch set to high, re-
pitch to correct setting; (3) Incorrect setting on overload, set
overload to motor full load amps; (4) Loose wiring connections
on terminals, tighten.

Check the terminations inside the fan air sensor(s) (AS1, AS2,
AS3, AS4) to insure the switch has not come loose or the
terminals are tight and a wire is not shorting against the case.
The fan air sensor(s) (AS1, AS2, AS3, AS4) are located in the
cooling chamber on the side of the fan drum.

Repair or replace burned or bare wiring in contact
with chassis or other wiring.

If voltage is present on terminal #18 (120 volts) then check for
voltage on terminal #24 (120 volts) while holding the fan
switch (SW2) in the "START" position. If no voltage is present
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B2.

B3.

B4.

C1.

C2.

C3.

the fan switch contact (SW2) is defective, replace. The burner
switch (SW3) must be in "OFF" position.

If fan #1 does not pull in and voltage is present at terminal #24
(120 volts), check load side of starter coil for presence of
voltage when fan switch (SW2) is depressed. If voltage is
present at load side of coil on starter (S1), the holding coil is
defective and must be replaced. Check all coils on other fan
starter(s) (S2, S3, S4) in sequence to find defective coil and
replace. Note: when checking coils on fan starter(s) (S2, S3, S4)
the starter interlock(s) (AC2, AC3, AC4) on the previous starter
must pull in and the fan timer(s) (TD6, TD7, TD8) must time out
to see voltage present on the next starter.

If fan #1 pulls in, check load side of interlock (AC1) for presence
of voltage when fan switch (SW2) is depressed. If voltage is
present at load side of interlock (AC1) check opposite side of
interlock (SW14). If no power is present the interlock (AC1) is
defective, replace. Check all interlocks on other fan starter(s)
(S2, S3, S4) in sequence to find defective interlock and replace.
Note: to check interlock(s) (AC2, AC3, AC4) on other fan
starter(s) (S2, S3, S4) starters must be pulled in.

If fan #1 pulls in, check load side of fan timer (TD6) on terminal
#2 (A1) located on fan timer plug-in base. If voltage is present
(120 volts) then check terminal #3 located on fan timer (K13)
plug-in base, remember to allow the timer to time out before
checking voltage on terminal #3, if voltage is not present the
fan timer (TD6) is defective, replace. Note: to check other
timer(s) (TD7, TD8) follow the same procedure.

If some or none of the fan proven lights stay lit check to see if
the fan(s) are rotating in the correct direction. When electrical
service is installed, attention must be paid to proper phasing.
All motors have been phased at the factory. In the event
phases are reversed, shutoff power on main breaker, reverse
L1 and L3 at main breaker. (Wild leg must be on L2)

If voltage is present on terminal #24 (120 volts) then check for
voltage on terminal #25 (120 volts) while the fan(s) are locked
into operation. If no voltage is present the fan air sensor (AS1)
is defective, replace. If voltage is present on terminal #25 the
fan proven light (LT13) is defective, replace.

If voltage is present on terminal #25 (120 volts) then check for
voltage on terminal #26 (120 volts) while the fan(s) are locked
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C4.

C5.

D1.

El.

into operation. If no voltage is present the fan air sensor (AS2)
is defective, replace. If voltage is present on terminal #26 the
fan proven light (LT14) is defective, replace.

If voltage is present on terminal #26 (120 volts) then check for
voltage on terminal #27 (120 volts) while the fan(s) are locked
into operation. If no voltage is present the fan air sensor (AS3)
is defective, replace. If voltage is present on terminal #27 the
fan proven light (LT15) is defective, replace.

If voltage is present on terminal #27 (120 volts) then check for
voltage on terminal #28 (120 volts) while the fan(s) are locked
into operation. If no voltage is present the fan air sensor (AS4)
is defective, replace. If voltage is present on terminal #28 the
fan proven light (LT16) is defective, replace.

With fan(s) running check to see if voltage is present on
terminal #28 (120 volts), then check for voltage (120 volts) on
terminal #A1 (2) on the purge relay (TD4), if voltage is not
present the fan sensor relay (TD5) is defective, replace. If
voltage (120 volts) is not present on terminal #29, and present
on terminal #A1 (2) of the purge relay (TD4), purge relay is
defective, replace. If voltage (120 volts) is present on terminal
#30 but purging light (LT17) is not lit, purging light (LT17) is
defective, replace.

With fan(s) running check to see if voltage is present on
terminal #31 (120 volts) before the purge relay (TD4) has timed
out (60 sec). Then after 60 seconds, check for voltage on
terminal #29 (120 volt). If voltage is not present, the purge
relay (TD4) is defective, replace. If voltage is present, the
burner ready light (LT18) is defective, replace.
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5. Sequence: Burner operation switch (SW3) to "ON", energizing burner circuit.
Action: Fuel supplied to burners. Ignition firing light(s) (LT18, LT19, LT20, LT21)
on for 3-5 seconds, burner proven light(s) (LT22, LT23, LT24, LT25) on.
Symptoms:  A. Dryer shuts down immediately upon engaging burner
Switch (SW3).
B. Reset flame control light on.
C. Some or none of the ignition firing light(s) (LT18, LT19, LT20,
LT21) light.
D. Some or none of the burner proven light(s) (LT22, LT23, LT24,
LT25) stay lit.
E. All burner proven light(s) (LT22, LT23, LT24, LT25) come on
momentarily, then dryer shuts down.
Possible
Causes: Al. Low grain situation (low grain light(s) (LT9, LT10) on,
indicating low grain). Note: burners will not fire without dryer
being full of grain.
A2. Defective low grain switch(s) (SW9, SW10).
A3. Flame system bypass delay relay (TD1) is set too low (15 sec).
A4. Vapor cutoff valve coil (SOL1) or liquid cutoff valve coil (SOL2)
shorted.
B. Flame failure, safety lockout on flame control(s) (FC1, FC2, FC3,
FC4).
C1. Defective burner switch (SW3)
C2a. Defective flame control (FC1). Defective
ignition firing light (LT18).
C2b. Defective flame control (FC2). Defective
ignition firing light (LT19).
C2c. Defective flame control (FC3). Defective
ignition firing light (LT20).
C2d. Defective flame control (FC4). Defective
ignition firing light (LT21).
D1. No fuel to dryer.
D2. Plugged fuel line strainer.
D3. Defective vapor cutoff valve coil (SOL1) or liquid cutoff valve
coil (SOL2).
D4. Defective pressure regulator.
D5. Plugged burner holes.
D6. Leak in gas line to burners.
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D7. Defective ignition transformer (XMFR 2), ignition plug, and/or
ignition wire

D8. Defective ignition transformer (XMFR 3), ignition plug, and/or
ignition wire

Do. Defective ignition transformer (XMFR 4), ignition plug, and/or
ignition wire

D10. Defective ignition transformer (XMFR 5), ignition plug, and/or
ignition wire

D11. Defective burner proven light (LT22), flame control (FC1), flame
sensor, flame sensor wire, and/or burner ground wire.

D12. Defective burner proven light (LT23), flame control (FC2), flame
sensor, flame sensor wire, and/or burner ground wire.

D13. Defective burner proven light (LT24), flame control (FC3), flame
sensor, flame sensor wire, and/or burner ground wire.

D14. Defective burner proven light (LT25), flame control (FC4), flame
sensor, flame sensor wire, and/or burner ground wire.

El. Defective flame relay (K7).

E2. Defective flame relay (K8).

E3. Defective flame relay (K9).

E4. Defective burner relay (K5).

Corrective
Action: Ala.

Fill dryer full of grain.

Alb.

A2a.

A2b.

A3.

A4,

Trash and plugging problem - check low grain switch(s) (SW9,
SW10) for trash buildup behind paddle.

Front low grain switch (SW9). If voltage (120 volts) is present
on terminal #15 check voltage on terminal #16 with switch
paddle engaged. If voltage is not present the low grain switch
front (SW9) is defective, replace.

Rear low grain switch (SW10). If voltage (120 volts) is present
on terminal #16 check voltage on terminal #17 with switch
paddle engaged. If voltage is not present the low grain switch
rear (SW10) is defective, replace.

Set flame system bypass delay relay (TD1) to 15
Seconds.

Inspect coils (SOL1, SOL2) for bad connections inside coil cases
or disconnect each coil separately and connect to an outside
120 volt source and listen for the valve to pull in, if not pulling
in the coil is defective, replace. Note: test should be performed
with all power "OFF" to dryer.
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C1.

C2.

C2a.

C2b.

C2c.

C2d.

D1.

D2.

D3.

Manual reset is required, push reset button (SW4) located on
switch panel of dryer control center. Note: when resetting
Fireye model MicroM, fan(s) must be running.

If voltage is not present on terminal #35 (120 volts), with
burner switch (SW3) "ON" the burner switch contact (SW3) is
defective, replace.

If voltage is present on terminal #35 (120 volts) with burner
switch (SW3) "ON":

Check for voltage on terminal #61 (there will be a 4 to 5 second
delay before voltage will be present on terminal #61). If voltage
is not present on terminal #61 the flame control (FC1) is
defective, replace. If voltage is present the ignition firing light
(LT18) is defective, replace.

Check for voltage on terminal #71 (there will be a 4 to 5 second
delay before voltage will be present on terminal #71). If voltage
is not present on terminal #71 the flame control (FC2) is
defective, replace. If voltage is present the ignition firing light
(LT19) is defective, replace.

Check for voltage on terminal #76 (there will be a 4 to 5 second
delay before voltage will be present on terminal #76). If voltage
is not present on terminal #76 the flame control (FC3) is
defective, replace. If voltage is present the ignition firing light
(LT20) is defective, replace.

Check for voltage on terminal #81 (there will be a 4 to 5 second
delay before voltage will be present on terminal #81). If voltage
is not present on terminal #81 the flame control (FC4) is
defective, replace. If voltage is present the ignition firing light
(LT21) is defective, replace.

Check fuel supply to dryer, check gas pressure, and manual
valves "open" on dryer. Note: On LP units are check manual
valves at tank.

Remove strainer and clean. (LP units only)

Test should be performed with power "OFF" to dryer. Inspect
coils (SOL1, SOL2) for bad connections inside coil cases or
disconnect each coil separately and connect to an outside 120
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D4.

D5a.

D5b.

Dé6.

D7a. To D10a.

D7b. To D10b.

D11.

D12.

volt source and listen for the valve to pull in, if not pulling in,
the coil is defective, replace.

Adjust regulator for 12 pounds of gas pressure on LP units and
10 pounds on natural gas units. If no pressure is present call
your local supplier.

Inspect burner(s) for plugged holes and clean. (Burner holes
are 5/64" diameter). If burner holes are open it may be
necessary to remove and vacuum inside of burner using a shop
vacuum connected to fuel inlet hole.

Water in burner(s) - it's possible over the off season that water
has gotten into the burner ring. Remove pipe plug located on
fuel train outside burner drum.

Check for loose or broken fittings and pipe from valve assembly
to burners.

Inspect ignition plug for carbon buildup on

Electrodes, check gap 1/8" to 3/16", and inspect ignition wire
for tight connections and condition of wire. If defective,
replace as required.

Remove transformer, ignition wire and ignition

Plug from dryer. Connect 120 volts to ignition transformer with
ignition plug and wire connected. If no spark on ignition plug,
transformer is defective, replace.

If voltage is present on terminal #66 (120 volts), burner proven
light (LT22) is defective, replace. If voltage is not present on
terminal #66, refer to Fireye bulletin located in section 14,
component literature. Check for flame signal per bulletin
instructions. If flame signal is not present, inspect flame sensor
for cracked porcelain, broken rod, loose flame rod, and inspect
flame sensor wire for tight connections and condition of wire.
Also inspect green burner ground wire for tight connections
and condition of wire. Replace as required. If flame signal is
present, flame control (FC1) is defective, replace.

If voltage is present on terminal #72 (120 volts), burner proven
light (LT23) is defective, replace. If voltage is not present on
terminal #72, refer to Fireye bulletin located in section 14,
component literature. Check for flame signal per bulletin
instructions. If flame signal is not present, inspect flame sensor
for cracked porcelain, broken rod, loose flame rod, and inspect
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D13.

D14.

El.

E2.

E3.

E4.

flame sensor wire for tight connections and condition of wire.
Also inspect green burner ground wire for tight connections
and condition of wire. Replace as required. If flame signal is
present, flame control (FC2) is defective, replace.

If voltage is present on terminal #77 (120 volts), burner proven
light (LT24) is defective, replace. If voltage is not present on
terminal #77, refer to Fireye bulletin located in section 14,
component literature. Check for flame signal per bulletin
instructions. If flame signal is not present, inspect flame sensor
for cracked porcelain, broken rod, loose flame rod, and inspect
flame sensor wire for tight connections and condition of wire.
Also inspect green burner ground wire for tight connections
and condition of wire. Replace as required. If flame signal is
present, flame control (FC3) is defective, replace.

If voltage is present on terminal #82 (120 volts), burner proven
light (LT25) is defective, replace. If voltage is not present on
terminal #82, refer to Fireye bulletin located in section 14,
component literature. Check for flame signal per bulletin
instructions. If flame signal is not present, inspect flame sensor
for cracked porcelain, broken rod, loose flame rod, and inspect
flame sensor wire for tight connections and condition of wire.
Also inspect green burner ground wire for tight connections
and condition of wire. Replace as required. If flame signal is
present, flame control (FC4) is defective, replace.

With flame system “ON”, burner proven lights (LT22, LT23) on,
check terminal #14 (3) (120 volts) located on the flame relay
(K7) plug-in base. If no voltage is present the flame relay (K7) is
defective, replace.

With flame system "ON”, burner proven lights (LT22, LT23,
LT24) on, check terminal #14 (3) (120 volts) located on the
flame relay (K8) plug-in base. If no voltage is present the flame
relay (K8) is defective, replace.

With flame system "ON", burner proven lights (LT22, LT23,
LT24, LT25) on, check terminal #14 (3) (120 volts) located on
the flame relay (K9) plug-in base. If no voltage is present the
flame relay (K9) is defective, replace.

With flame system "ON", burner proven light(s) (LT22, LT23,
LT24, LT25) on. Visually inspect the contacts in the flame relay
(K9) to see if they are closing. If not, the flame relay (K9) is
defective, replace.
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6. Sequence: Unload operation switch (SW6) to "ON", energizing unload circuit.
Action: Unload switch (SW6) "ON", switch unload light “ON”, starts unload
auger and dry auxiliary unloading.
Symptoms: A, No switch unload light.
B. Switch unload light “ON” but unloading system not running.
C. Dryer shuts down immediately or during unloading operation.
Possible
Causes: A. Defective grain unloading switch contact (SW6).
Defective switch unloading light.

B1. Defective auxiliary unload starter coil (S8).

B2. Defective auxiliary unload starter interlock (AC7).

B3. Defective unload auger starter coil (S7).

C1. Overload(s) on unload auger and/or auxiliary unload starter(s)
(S7, S8) tripped.

Corrective

Action: A If voltage is present on terminal #18 (120 volts), turn unload
switch (SW6) to "ON". Then check for voltage on terminal #44.
If voltage is not present the unload switch (SW6) is defective,
replace. If voltage is present, the switch unload light is
defective, replace.

B1. If auxiliary unload starter (S8) does not pull in and voltage is
present at load side of coil, the holding coil is defective,
replace.

B2. If auxiliary unload starter (S8) does pull in, check load side of
interlock (AC7) on auxiliary unload starter (S8) for presence of
voltage (120 volts). If voltage is present at load side of interlock
(AC7), check opposite side of interlock (AC7). If no voltage is
present, the interlock (AC7) is defective, replace.

B3. If unload auger starter (S7) does not pull in and voltage is
present at load side of coil, the holding coil is defective,
replace.

C1. Overloads on unload auger and/or auxiliary unload starter(s)

(S7, S8) may have tripped from a motor drawing high
amperage. Determine which one is open. Reset defective
overload. It will be necessary to determine if a short circuit or
excessive overload condition exists in this isolated system and
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7A.

Sequence:

C2.

what corrective steps need to be taken to resolve this
condition. Other possible causes could be: (1) Bad motor,
replace; (2) Jammed unload system, correct; (3) Loose wiring
connections on terminals, tighten; (4) Defective overload,
replace.

Check for overflow condition, correct.

Unload Operation switch (SW6) to "METER", energizing metering

system circuit.

Action:

Symptoms:

Possible
Cause:

Corrective
Action:

Metering selector switch (SW6) to "METER" position, starts metering
rolls and discharges at variable rate controlled by setting of Watlow
moisture control.

A.
B.
C.

Al.
A2,
A3.
A4,
A5.

B1.
B2.

C2.
C3.

Al.

A2.

A3.

A4,

Metering rolls do not start.
Dryer shuts down immediately or during unloading operation.
Rate of discharge cannot be controlled.

Defective unload starter interlock (AC8).
Defective fuse(s) — DC motor drive (SCR1).
Defective contact (SW6).

Defective DC motor drive (SCR1).
Defective DC motor and/or brushes.

Short circuit in dc motor and/or brushes.
Short circuit in dc motor drive (SCR1).

Defective DC motor drive (SCR1).
DC motor drive (SCR1) out of calibration.

If unload auger starter (S7) does pull in, check

Load side of interlock (AC8) on unload auger starter (S7) for
presence of voltage (120 volts). If voltage is present at load
side of interlock (AC8), check opposite side of interlock (AC8). If
no voltage is present, the interlock (AC8) is defective, replace.
Check fuse(s) located on dc drive (SCR1) if defective, replace.

If voltage is present on terminal #45 (120 volts) with unload
operation switch (SW6) on "METER" then check for voltage on
terminal #46. If voltage is not present the switch contact (SW6)
is defective, replace.

If voltage is present on terminal #46 (120 volts) with unload
operation switch (SW6) "ON" then check for voltage (0 to 90

01/01/2020
66



DD EL_LJJ2OX SEQUENCE ANALYSIS
Contirmons Flow GRAIN DRYERS 21

A5,

B1.

B2.

B3.

C1.

C3.

volts DC) on terminals #47 (+) & #48 (-). If voltage is not
present, the SCR control is defective, replace.

Disconnect motor wires and check for continuity. If no
continuity, check brushes to insure both brushes are making
contact with the rotor. If they are not, clean or replace. If both
brushes are making contact the motor is defective, repair or
replace. Note: a defective motor or brushes can result in
damage to the dc drive (SCR1).

Disconnect motor wires and check for continuity. If continuity
is present check each wire to ground for a short circuit. If a
short circuit is present repair or replace motor.

With power "OFF" and dc motor wire disconnected check
terminal #47 to ground for a short circuit. If a short circuit is
present the dc drive (SCR1) needs to be repaired or replaced.

Check for jammed metering roll(s), correct, or check broken
chain, repair or replace.

If voltage is present on terminal #46 (120 volts) with metering
selector switch (SW6) "on" then check for voltage (0 to 90 volts
dc) on terminals #47 (+) & #48 (-), if voltage is not present the
SCR control is defective, replace.

Step 1: Remove the cover of the dc drive (SCR1) and locate the
"MIN", "MAX" and "IR COMP" pots on the circuit board.

Step 2: Set the unload operation selector switch (SW6) to the
"METER" position.

Step 3: IR compensation adjustment:

(a.) IR compensation is provided to overcome the motor's
natural tendency to slow down as load increases. If the
motor slows down excessively as it is loaded, the pot
marked "IR COMP" should be adjusted clockwise.

(b.) If the “IR COMP” is adjusted too far clockwise, the
motor will begin to oscillate in speed or "hunt". If this
pulsing of speed occurs, adjust the “IR COMP”
counterclockwise until the motor speed stabilizes.

Step 4: Minimum speed adjustment:
(a.) Adjust the Watlow moisture controller to 0% output.
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(b.)

Step 5:
(a.)

(b.)

Step 6:

Step 7:

Step 8:

Note:

SEQUENCE ANALYSIS
22

Adjust the "MIN" speed pot on DC drive (SCR1) with a
screwdriver until you read 8 VDC on the dc voltmeter
(M1).

Maximum speed adjustment:
Adjust the Watlow moisture controller to 100% output.

Adjust the "MAX" speed pot on the dc drive (SCR1) with
a screwdriver until you read 85 VDC on the dc
voltmeter (M1). Note: do not exceed 90 VDC in manual
or automatic mode. This will cause damage to the dc
motor.

Make sure your take away system can handle

90 VDC output of grain. If not, you can adjust the
"MAX" speed pot on the dc drive (SCR1) down to meet
your system capacity. (ex. 75 VDC).

Recheck the unloading rate by starting at
step 4 and verify that the minimum and
maximum voltages have been properly set.

Place cover on the dc drive (SCR1).

For more information on the dc drive (SCR1), refer to
component literature.

8. Dryer vibration cause and prevention.

Symptoms:

Possible
Causes:

A.
B.
C.

Al.
A2.
A3.
A4,
AS.
A6.

B1.
B2.
B3.
B4.

C1.
C2.

Fan(s) vibrating.
Discharge auger and/or leveling auger vibrating.
Dryer not level.

Dirt in fan hub.

Loose fan hub.

Loose fan blade(s).

Blade(s) damaged.

Loose or broken motor mounts.
Defective fan motor bearing(s).

Auger(s) out of balance.

Defective auger bearing(s).

Bent auger shaft(s).

Loose or broken bearing hanger(s).

Not leveled when installed.
Inadequate dryer support.
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Corrective
Action: Al. Clean fan hub.

A2. Tighten and align hub bolts.
A3. Reset blade pitch to proper setting and tighten.

A4, Replace fan or have fan repaired and rebalanced.
A5, Repair and check fan for vibration cause and correct.
A6. Replace motor bearing(s) or replace motor.

B1. Inspect for problem, repair or replace.

(1) Bent auger tube

(2) Fighting not wearing even.
B2. Replace bearing(s).
B3. Replace shaft(s).
B4. Replace hanger(s).

C1. Level dryer properly.
C2. Support dryer per foundation print.

FAN VIBRATION: CAUSE AND PREVENTION

Extreme damage can occur from fan vibration. The major cause of vibration is related to
dust accumulation and improper maintenance of the fan assembly and fan motor.

During the drying process, a considerable amount of dust is dispersed into the air. This air
is channeled across the motor and fan into the plenum chamber. The dust can collect on the
motor and on the inside of the fan hub or the center portion of the fan. The amount of dust
varies from the type and quality of product being dried. When a dryer is shut down, dust
may fall off the fan hub unevenly. Upon restarting, this accumulation of dust will act as extra
weight on the fan, causing the fan to be out of balance. Preventive maintenance procedures
to eliminate vibration causes are as follows: inspect the fan hub for dirt, check the fan
blades for chips, cracks and proper setting, make sure all bolts on the bushing are tight.
Check the fan motor making sure motor mount bolts are secure, motor bearings running
cool and not noisy. Major motor manufacturers recommend that motors be rotated a
minimum of five revolutions every thirty days to provide proper lubrication of bearings and
prevent moisture contamination in the motor housing. Inspect motor and fan assembly
ensuring free turning of fan blades and to ensure proper clearance between blades and fan
drum. Fan _and/or motor vibration over a long period of time will eventually cause
problems. Check your dryer!
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SHUTDOWN PROCEDURE

Move Unload Operation selector switch to "OFF" position.

Move burner switch to "OFF" position. Holding the power switch to "START"
position momentarily while moving the burner switch to the "OFF" position will
allow fans to continue to run. Otherwise moving burner switch to "OFF" position will
shutdown entire dryer and restart of fans will be necessary to cool grain.

To clear the lines of fuel - turn "OFF" fuel supply at tank or dryer with burner switch

in "ON" position. As soon as pressure gauge on dryer drops to zero, immediately
switch burner switch to "OFF" as noted above to avoid burner safety lockout.

After dryer has cooled approximately 30 minutes and plenum thermometer reads
ambient temperature conditions, move power switch to "OFF".

EMERGENCY SHUTDOWN

1.

2. Move load switch to "OFF" position.

4,

Note:

5.

6. Turn "OFF" manual fuel supply to dryer.
7. Return all switches to "OFF" position.

1. Activate EMERGENCY STOP switch.

2. Turn "OFF" manual fuel supply to dryer.
4. Turn “OFF” ALL OTHER SWITCHES.

3.

Turn "OFF" main disconnect to dryer.
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GENERAL OPERATOR MAINTENANCE

The design and manufacture of this dryer is directed toward operator safety.

Use extreme caution in working around high speed fans, gas fired burners, discharge
augers, and auxiliary augers, which may start without warning when the dryer is operating
on automatic controls.

Continued safe, dependable operation of automatic equipment depends to a great degree
upon the owner/operator. For a safe dependable drying system, follow the
recommendations within the manual and make it a practice to regularly inspect the
operation of the unit for any developing problems or unsafe conditions.

Keep a clean dryer

Do not allow fine material to accumulate on the plenum floor or a trash fire can result.

Checking the dryer at least every 24 hours and cleaning will help prevent problems.
The dryer should not be left unattended for extended periods of time.

Safety first!

Use only approved ladders and walkways to gain access to the dryer.

Disconnect and lockout all energy sources to the dryer before repair or maintenance is
performed.

Be sure all guards and shields are in place before operating the dryer.

Preparing dryer for operation

Check all safety controls for proper operation.

Check for worn or broken parts that need to be replaced.
Lubricate per instruction literature located in section 14.
Open air intakes doors.

Check belts for wear and tension.

Check chain tension and sprocket alignment.

Run fans and discharge system to assure proper function.
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Clean fuel strainer-drain fuel lines.

During season

Inspect plenum and cooling chambers daily. Clean out any accumulation of dirt, chaff,
fines, etc.

Check feedrolls for proper grain flow.
Check chain and belt alignment daily.
Inspect exterior screens for plugging--clean for effective drying.

Post season service

Turn off all fuel and power to the dryer.

Clean out plenum and cooling chambers, grain columns and augers.
Clean exterior of dryer.

Leave auger slide gates open for drainage.

Clean fuel strainer-drain fuel lines.

Lubricate per instructions - section 14.

Apply protective coating to chain and sprockets.

Inspect for worn/damaged parts that should be replaced.

Keep all access doors closed.

General lubrication

1. Gear drives

a. Lubrication levels to be checked on initial startup.
b. Lubricate per instruction plate on gear head.

2. Auger bearings
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a. Bearings used are of the permanently lubricated type.

3. Auger hanger bearings

a. Bearings used are of the permanently lubricated type.

4. Roller chain

a. Spray with rust preventative lubricant at the end of each season.

5. Fan motor

a. Follow manufacturer's instructions.
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SPECS-2020-STD 10F 12

MODEL NO: LENGTH: FT

SERIAL NO:

SPECIFICATIONS — 2-BOX DESIGN - STANDARD
DP/DPSL/DPXSL/DPX4T/DPX8GT/DPX12GT/DPX16GT

SCHEMATIC: 900-010959 STANDARD CONTROLS - 2-BOX (2016+)

FUEL: [ ] NG [ ] LP PHASE CONVERTER: [ ] YES [ ] NO

VOLTAGE: [ ]1230V-1P [ ]1208V-3P [ ]230v-3P [ ]380V-3P(50HZ)[ ]1460V-3P [ ]575V-3P
CONTROL BOX DOOR LOCKS: Hoffman - 2233

CONTROL CIRCUIT

PART DESCRIPTION - INFORMATION DELUX PART NUMBER

DISTRIBUTION BLOCK: 2 POLE 350 MCM 005-004765
DISTRIBUTION BLOCK: 3 POLE 350 MCM 005-003090
DISTRIBUTION BLOCK: 3 POLE 600 MCM 005-005724
DISTRIBUTION BLOCK: 3 POLE 500 MCM X 2 005-006018
STEP DOWN TRANSFORMER: GE - 1.5 KVA - 380V 008-006351
STEP DOWN TRANSFORMER: GE - 1.5 KVA - 480V 008-001928
STEP DOWN TRANSFORMER: GE - 1.5 KVA - 575V 008-007420
FUSE BLOCK: 2P - 600V - 30A 005-000683
FUSE: STEP DOWN TRANSFORMER: FRS 7 - 380V & 460V 000-000553
FUSE: STEP DOWN TRANSFORMER: FRS 5 - 575V 000-001862
CONTROL CIRCUIT BREAKER 015-010136
MAIN POWER LIGHT: WHITE 019-010381
POWER SWITCH: 22MM - ACT SWITCH - 3-POS. ON/OFF/MOM. 010-010919
CONTACT: 22MM - ACT SWITCH - NORM. OPEN (N/O) 010-010925
CONTACT: 22MM - ACT SWITCH - NORM. CLOSED (N/C) 010-010926
SAFETY CIRCUIT PROVEN LIGHT: GREEN 019-010379
SWITCH-E/STOP-40MM-ROT. RELEASE 010-010923
HOUR METER (LOWER PANEL): HOBBS - 20001-18 016-006717
TERMINAL BLOCK - 2 CONDUCTOR WITH FUSE 016-010056
TERMINAL BLOCK END CAP 016-010575
FUSE - 3AMP - 1/4"X1-1/4 -FAST ACTING 000-010851
POWER RELAY: (8)PIN - DPDT - 120V 007-000725
RELAY SOCKET: 8 PIN 120V 007-008938
SAFETY CIRCUIT RELAY & ISOLATION RELAY: INTERFACE RELAY-12A-120V 007-010929
FAN CONTROL CIRCUIT
FAN SWITCH: 22MM - ACT SWITCH - 3-POS. ON/OFF/MOM. 010-010919
CONTACT: 22MM - ACT SWITCH - NORM. OPEN (N/O) 010-010925
CONTACT: 22MM - ACT SWITCH - NORM. CLOSED (N/C) 010-010926
MAIN POWER LIGHT: BLUE 019-010380
FAN TIMER(S): (8) PIN - DPDT - 120V - 0 TO 60 SEC. 007-009166
RELAY SOCKET: 8 PIN 120V - FAN TIMER 007-008938
FAN SAIL SENSOR ASS'Y - SENSOR AND WIDE ALUM. PADDLE ASS'Y 400-00914s8
FAN SAIL SENSOR ASS'Y - SENSOR AND SOLID PADDLE ASS'Y 400-007230
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FAN SAIL SENSOR ASS'Y - SENSOR AND PERF PADDLE ASS'Y

FAN SAIL SENSOR(S): HONEYWELL - S437A 1009

FAN SAIL SENSOR WIDE ALUM. PADDLE W/ ARM ASS'Y:
FAN SAIL SENSOR SOLID PADDLE W/ ARM ASS'Y:
FAN SAIL SENSOR PERFORATED PADDLE W/ ASS'Y:

FAN SAIL SENSOR WIDE ALUM. PADDLE:
FAN SAIL SENSOR SOLID PADDLE:
FAN SAIL SENSOR PERFORATED PADDLE:

FAN VACUUM SWITCH: BEC R72-Cl1-ID-192
TUBE ASS’Y.- AIR SENSOR - COPPER W/MESH COVER
ELBOW 90 DEG 1/4" TO 1/8™ - BRASS

FAN SENSOR RELAY: DELAY OFF, DIN MOUNT (2 SEC.)
PURGE RELAY: (8)PIN - DPDT - 120V - 60 SEC.

RELAY SOCKET: 8 PIN 120V - PURGE
PURGING LIGHT: YELLOW

FAN GREENHECK - 38" - ADJUSTABLE PITCH:
FAN GREENHECK - 43" - ADJUSTABLE PITCH:
SPINNER DOMED - FAN GREENHECK 21” (HUB)
SPLIT TAPER BUSHING- QD-E X 1 3/8: FAN - 10HP
SPLIT TAPER BUSHING- QD-E X 1 5/8: FAN - 15/20HP
SPLIT TAPER BUSHING- QD-E X 1 7/8: FAN - 25/30HP
SPLIT TAPER BUSHING- QD-E X 2 1/8: FAN - 40/50HP
SPLIT TAPER BUSHING- QD-E X 2 3/8: FAN - 60HP

20F 12

400-008700

009-005213

400-009147
400-007229
400-008699

100-009039
100-007228
100-008698

009-003435
400-006729
021-001137

007-011036

007-009166
007-008938
019-010378

038-008298
038-008299
038-008300
056-008704
056-008705
056-008706
056-008707
056-008708

NOTE: FOR MOTORS, FAN PITCH, STARTER SIZES, AND WIRE SIZES REFER TO CHARTS.

BURNER AND IGNITION SYSTEM

BURNER SWITCH: 22MM - ACT SWITCH - 2-POS. OFF/ON
CONTACT: 22MM - ACT SWITCH - NORM. OPEN (N/O)
CONTACT: 22MM - ACT SWITCH - NORM. CLOSED (N/C)
IGNITION FIRING LIGHT: YELLOW

BURNER PROVEN LIGHT: RED

FLAME CONTROL (S): FIREYE - MicroM (TOTAL ASSEMBLY)
CHASSIS MEC 120RC
PROGRAMMER MODULE MEP 100
AMPLIFIER MODULE MERT 4

WIRING BASE: FLAME CONTROL

RESET FLAME CONTROL SWITCH: 22MM PUSHBUTTON ILLUM. RED

FLAME SENSOR(S) ROD: AUBURN - FRS-4-6

WIRE ASS'Y-FLAME SENSOR - 102"

WIRE ASS'Y - GND BURNER - 102"

IGNITION TRANSFORMER(S): ALLANSON - 120V

IGNITION SPARK PLUG(S): CHAMPION - WS95D

WIRE ASS'Y-IGNITION TRANSFORMER TO SPARK PLUG - 109"
IGNITION WIRE: (PER FOOT)

FLAME RELAY & BURNER RELAY: INTERFACE RELAY-12A-120V

BURNER DELAY OFF RELAY: DIN MOUNT - 120V
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010-010921
010-010925
010-010926
019-010378
019-010377

400-011368
007-011002
007-009335
007-009336
007-000741
010-010994

031-001384
400-006303
400-006304

008-000755
031-001955
400-006302
031-001366
007-010929

007-011036
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BURNER (OCTAGON SHAPE) W/ ROUND TUBING 200-002951
PIPE STREET-ELL 1” 90 DEGREE 021-001116
ORIFICE PIPE 1” X 12" 100-003138
FLAME ROD MOUNTING TAB: USED TO MOUNT FLAME ROD FRS-4-6 100-005080
SPARK PLUG MOUNTING TAB: USED TO MOUNT SPARK PLUG W95D 100-003111
BURNER STANDOFF BRACKET 38": USED W/ 38" FANS 4 REQ'D 100-007362
BURNER STANDOFF BRACKET 43": USED W/ 43" FANS 4 REQ’D 100-003341
BOLT-WHIZ 3/8-16UNC X 1” ( FOUR -4 PER STANDOFF) 040-001483
NUT -WHIZ 3/8-16UNC X 1” ( FOUR -4 PER STANDOFF) 040-001460
BURNER COVER ASS'Y 38": USED W/ 38" & 43" FANS 400-003371

WET LOAD SYSTEM (LEVELING AUGER OR DRAG CONVEYOR)
LOAD SWITCH: 22MM - ACT SWITCH - 2-POS. OFF/ON 010-010921
CONTACT: 22MM - ACT SWITCH - NORM. OPEN (N/O) 010-010925
GRAIN LOADING LIGHT: GREEN 019-010379
FILL 8” AUGER LEVEL CONTROL: HI-LO SWITCH DELUX 400-004198
FILL 10” AUGER LEVEL CONTROL: HI-LO SWITCH DELUX 400-006737
FILL AUGER LEVEL CONTROL SWITCH: TILT SWITCH 010-003392
LOW GRAIN SHUTDOWN CONTROL: DELUX - ASS'Y —-PADDLE MOTOR END 400-011014
LOW GRAIN SHUTDOWN CONTROL: DELUX - ASS'Y —-PADDLE FILL END (40’) 400-011014
LOW GRAIN SHUTDOWN CONTROL SWITCH: SIDE PLUNGER SWITCH (BZE6-2RN) 010-003386
LOW GRAIN LIGHT: GREEN 019-010379
LEVELING 8™ AND 10" AUGER KITS W/ 1 1/4" SHAFTS (SUPER EDGE FLIGHTING)

INCLUDES: AUGER(S), SHAFTS 1 1/4" W/BOLTS-SPLIT BEARING (S)-END BEARINGS
LEVELING 8" AUGER SET W/1 1/4"™ SHAFTS 10FT:(SUPER EDGE FLIGHTING)035-006861
LEVELING 8" AUGER SET W/1 1/4"™ SHAFTS 15FT:(SUPER EDGE FLIGHTING)035-006862
LEVELING 8" AUGER SET W/1 1/4" SHAFTS 20FT:(SUPER EDGE FLIGHTING)035-006863
LEVELING 8" AUGER SET W/1 1/4"™ SHAFTS 25FT:(SUPER EDGE FLIGHTING)035-006864
LEVELING 8" AUGER SET W/1 1/4" SHAFTS 30FT:(SUPER EDGE FLIGHTING)035-006865
LEVELING 8" AUGER SET W/1 1/4" SHAFTS 40FT:(SUPER EDGE FLIGHTING)035-006866
LEVELING 10" AUGER SET W/1 1/4"™ SHAFTS 10FT:(SUPER EDGE FLIGHTING)035-007410
LEVELING 10" AUGER SET W/1 1/4"™ SHAFTS 15FT:(SUPER EDGE FLIGHTING)035-007411
LEVELING 10" AUGER SET W/1 1/4"™ SHAFTS 20FT:(SUPER EDGE FLIGHTING)035-007412
LEVELING 10" AUGER SET W/1 1/4" SHAFTS 25FT:(SUPER EDGE FLIGHTING)035-007413
LEVELING 10" AUGER SET W/1 1/4"™ SHAFTS 30FT:(SUPER EDGE FLIGHTING)035-007414
LEVELING 10" AUGER SET W/1 1/4"™ SHAFTS 40FT:(SUPER EDGE FLIGHTING)035-006867

LEVELING 8" AUGER SECTIONS FOR 1 1/4" SHAFTS (SUPER EDGE FLIGHTING)

INCLUDES: AUGER ONLY - NO 1 1/4" SHAFTS OR BOLTS
LEVELING 8" AUGER SECTION FOR 1 1/4" SHAFTS 10FT: 200-006834
USE ON 10FT DRYERS ONLY (SUPER EDGE FLIGHTING)
LEVELING 8" AUGER SECTION FOR 1 1/4" SHAFTS FRONT 10FT 200-006723

MOTOR END

(SUPER EDGE FLIGHTING)

DISCHARGE/LEVELING 8" AUGER SECTION FOR 1 1/4"
INTERMEDIATE 10FT:

SHAFTS 10FT:
(SUPER _EDGE FLIGHTING)

200-006724

LEVELING 8" AUGER SECTION FOR 1 1/4"™ SHAFTS REAR O5FT:

NON MOTOR END

200-006721

(SUPER EDGE FLIGHTING)
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LEVELING 8" AUGER SECTION FOR 1 1/4"

SHAFTS REAR 10FT:
NON MOTOR END

4 OF 12

200-006720

(SUPER _EDGE FLIGHTING)

LEVELING 10" AUGER SECTIONS FOR 1 1/4' SHAFTS (SUPER EDGE FLIGHTING)

LEVELING 10"

LEVELING 10"

LEVELING 10"

LEVELING 10"

LEVELING 10"

INCLUDES: AUGER ONLY - NO 1 1/4"

SHAFTS OR BOLTS

AUGER SECTION FOR 1 1/4"™ SHAFTS 10FT:

200-007639

USE ON 10FT DRYERS ONLY (SUPER EDGE FLIGHTING)

AUGER SECTION FOR 1 1/4"™ SHAFTS FRONT 10FT

MOTOR END

200-006794

(SUPER EDGE FLIGHTING)

AUGER SECTION FOR 1 1/4"™ SHAFTS
INTERMEDIATE 10FT:

200-006793

(SUPER _EDGE FLIGHTING)

AUGER SECTION FOR 1 1/4" SHAFTS REAR O5FT:

NON MOTOR END

200-007640

(SUPER _EDGE FLIGHTING)

AUGER SECTION FOR 1 1/4" SHAFTS REAR 10FT:

NON MOTOR END

200-006792

(SUPER EDGE FLIGHTING)

LEVELING 8™ AND 10" AUGER PARTS FOR 1 1/4' SHAFTS

LEVELING AUGER SHAFT 1 1/4" FRONT: KEYED - MOTOR END 100-006727
LEVELING AUGER SHAFT 1 1/4"™ INTERMEDIATE: 100-006726
LEVELING AUGER SHAFT 1 1/4" REAR: NON-KEYED 100-006728
BOLT - HEX, 7/16-16UNC X 3” 040-005324
NUT - CROWN LOCK, 7/16-16UNC X 3” 040-006732
END BEARING - 2-BOLT FLANGE - 1 1/4" BORE: 044-001510
INTERMEDIATE HANGER ASS’Y- 8” LEVELING AUGER/TROUGH W/HARDWARE 400-006827
W/ 1-1/4” SPLIT BEARING
INTERMEDIATE HANGER ASS’Y- 8” LEVELING AUGER/TROUGH W/HARDWARE 200-007319
W/0UT 1-1/4” SPLIT BEARING
AUGER TROUGH HANGER - 8” LEVELING (10FT DRYER ONLY) 100-004700
INTERMEDIATE HANGER ASS’Y-10” LEVELING AUGER/TROUGH W/HARDWARE 400-006829
W/ 1-1/4” SPLIT BEARING
INTERMEDIATE HANGER ASS’Y-10” LEVELING AUGER/TROUGH W/HARDWARE 200-007320
W/0UT 1-1/4” SPLIT BEARING
HARDWARE NEEDED WITH EACH HANGER ASS’Y: (2) 042-001495 WASHER 5/16
(2) 040-001436 BOLT-HEX 5/16-18UNC X 1” (2) 040-004068 NUT- LOCK 5/16-18UNC

HANGER BEARING-SPLIT WOOD-TOP HALF 1 1/4":
HANGER BEARING-SPLIT WOOD-BOTTOM HALF 1 1/4":
HANGER BEARING SADDLE 1 1/4":

LEVELING AUGER BELT: B76

LEVELING AUGER SHEAVE DOUBLE GROOVE: 2-B15.4-0QD
LEVELING AUGER SHEAVE TRIPLE GROOVE: 3-B15.4-0QD
LEVELING AUGER BUSHING: SK-1 1/4" BORE

LEVELING MOTOR SHEAVE DOUBLE GROOVE: 2-B3.4QD
LEVELING MOTOR SHEAVE TRIPLE GROOVE: 3-B3.4QD
BUSHING LEVELING AUGER MOTOR: SH- 7/8" BORE
BUSHING LEVELING AUGER MOTOR: SH-1 1/8" BORE
BUSHING LEVELING AUGER MOTOR: SH-1 3/8" BORE
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044-006714
044-006713
044-006715

049-007874

056-007872
056-007873

056-006830

056-005373
056-006833

056-005375
056-005376
056-006344
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LEVELING 8" AND 10" AUGER TROUGH SECTIONS (STANDARD FLIGHTING)
INCLUDES: TROUGH ONLY, NO HARDWARE.
LEVELING 8" AUGER TROUGH 5FT:10FT DRYER ONLY 200-007002
LEVELING 8" AUGER TROUGH INTERMEDIATE 10FT: 200-006992
LEVELING 8" AUGER TROUGH REAR D5FT: 200-007002
LEVELING 8" AUGER TROUGH REAR 10FT: 200-006993
LEVELING 10" AUGER TROUGH FRONT 5FT:10FT DRYER ONLY 200-007379
LEVELING 10" AUGER TROUGH INTERMEDIATE 10FT: 200-006999
LEVELING 10" AUGER TROUGH REAR D5FT: 200-007379
LEVELING 10" AUGER TROUGH REAR 10FT: 200-007000
LEVELING DRAG CONVEYOR (OPTIONAL)

DRAG CHAIN: SIZE 8” 2-5/8” PITCH (STRAIGHT W/UHMW PADDLES-PER FT) 054-006838
DRAG CHAIN: CONNECTING LINK FOR 8” CHAIN STRAIGHT PADS 054-006836
DRAG CHAIN: SPROCKET 9 TOOTH, 1 15/16” BORE (2-5/8” PITCH) 054-006837
DRAG CHAIN: SPROCKET 14 TOOTH, 1 15/16” BORE (2-5/8"” PITCH) 054-008206
UHMW PADDLE REPLACEMENT 2-5/8” PITCH STRAIGHT PADDLES 054-008743
DRAG CHAIN: ROLLER RETURN ASS'Y FOR 8" CHAIN 054-004508
DRAG SHAFT BEARINGS: FOUR(4) BOLT, 1 15/16" BORE 044-002067
DRAG SHAFT: HEAD - NON MOTOR END 100-004527
DRAG SHAFT: TAIL - MOTOR END 100-004546
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 15/16" BORE

DRAG SHAFT - HEAD - MOTOR END 047-001931
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/8” BORE

REDUCER - HEAD - MOTOR 047-008281
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/4"™ BORE

REDUCER - HEAD - MOTOR 047-008282
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 3/8” BORE

REDUCER - HEAD - MOTOR 047-006144
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/2” BORE

REDUCER - HEAD - MOTOR 047-002779
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 5/8” BORE

REDUCER - HEAD - MOTOR 047-001932
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 3/4” BORE

REDUCER - HEAD - MOTOR 047-006145
COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 7/8” BORE

REDUCER - HEAD - MOTOR 047-008929
COUPLING CHAIN DOUBLE WIDTH: SIZE # 6018 036-001930

WET LOAD SYSTEMS (OPTIONAL)
GRAVITY FLOW GARNER CONTROL SYSTEM W HIGH / LOW SWITCHES

GRAIN LEVEL CONTROL SWITCH: ROTARY BINDICATOR 010-002655
GRAIN LEVEL SWITCH LIGHTS: BLUE 019-010380
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METERING ROLLS

MOTOR: 1 HP DC - 1750 RPM - 56C FR -

BRUSH KIT: 1HP DC BALDOR
NOTE: CONTACT MOTOR MANUFACTURER FOR MOTOR WARRANTY OR SERVICE.

5/8" SH

GEAR REDUCER: 1 HP DC 60:1 RATIO - 1" SH - 56C FR
SPROCKET METERING ROLLS: 40 CHAIN - 32 TOOTH - 1" BORE

IDLER SPROCKET: 40 CHAIN - 17 TOOTH - 1/2" BORE

ROLLER CHAIN: SIZE # 40 (PER FOOT)
ROLLER CHAIN: CONNECTING LINK # 40
ROLLER CHAIN: OFFSET LINK # 40

FEEDROLLS: TWO REQ'D PER FIVE(5) FOOT COLUMN (P/N = ONE)
BOLT -HEX 1/4-20UNC X 2” (4 PER FIVE(5) FOOT COLUMN)

NUT -HEX 1/4-20UNC (4 PER FIVE(5) FOOT COLUMN)

WASHER -LOCK 1/4 (4 PER FIVE(5) FOOT COLUMN)

FEEDROLL SHAFT 1" DIA - FRONT (KEYED)

FEEDROLL SHAFT 1" DIA - INTERMEDIATE

FEEDROLL SHAFT 1" DIA - REAR (NOT KEYED)

FEEDROLL SHAFT BEARINGS: INSERT 1" W/O LOCK

FEEDROLL SHAFT BEARINGS: 1” SPLIT-WOOD PR.
BEARING HOLDERS: FLANGETTE TWO REQ'D PER BEARING EA.

BOLT CARRIAGE 5/16-18UNC X 3/4"
BOLT WHIZ LOCK 5/16-18UNC X 1/2"
NUT WHIZ LOCK 5/16-18UNC

(3 PER INSERT BEARING)
(3 PER WOOD BEARING)
(3 PER BEARING)

FEEDROLL SHELF PLATE (GALV)

004-001985
004-006859

052-003962

200-003035
047-002982

046-001548
046-001552
046-001556

100-000099
040-002178
040-001455
042-001498

100-000098
100-000097
100-007990

044-001514
044-009102
044-001957
040-005439
040-006791
040-001459

100-009065

FEEDROLL MONITOR CONTROL (STANDARD PID MOISTURE CONTROL)

FEEDROLL MONITOR COMPLETE ASS’Y
FEEDROLL MONITOR COMPLETE ASS’Y

(10FT ONLY)

FEEDROLL TIME DELAY RELAY:
RELAY SOCKET: (8)

(8) PIN DPDT - 120V - 15 SEC.
PIN 120V - FEEDROLL MONITOR TIME DELAY
FEEDROLL MONITOR SENSOR SWITCH: SWITCH - ROLLER

FEED ROLL MONITOR CAM: DELUX

400-011062
400-011061

007-009166
007-008938

010-005767

200-006019

DRY UNLOAD SYSTEM (DISCHARGE 8 AUGER OR DRAG_CONVEYOR)

UNLOAD SWITCH: 22MM - ACT SWITCH - 3-POS. ON/OFF/ON
CONTACT: 22MM - ACT SWITCH - NORM. OPEN (N/O)
CONTACT: 22MM - ACT SWITCH - NORM. CLOSED (N/C)

GRAIN UNLOADING LIGHT: GREEN

DISCHARGE AUGER KITS- 8™ W/ 1 1/4' SHAFTS
AUGER (S), SHAFTS, BOLTS/NUTS,

INCLUDES:

010-010920
010-010925
010-010926
019-010379

SPLIT BEARINGS & END BEARING

(DOES NOT INCLUDE EXTENSION AUGER — SEE BELOW FOR EXTENSIONS)

SHAFTS 10FT:
SHAFTS 15FT:
SHAFTS 20FT:

DISCHARGE AUGER SET- 8" W/1 1/4"
DISCHARGE AUGER SET- 8" W/1 1/4"
DISCHARGE AUGER SET- 8" W/1 1/4"
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DISCHARGE AUGER SET- 8" W/1 1/4" SHAFTS 25FT: 035-006872
DISCHARGE AUGER SET- 8" W/1 1/4" SHAFTS 30FT: 035-006873
DISCHARGE AUGER SET- 8" W/1 1/4" SHAFTS 40FT: 035-006874
DISCHARGE AUGER SECTIONS - 8" FOR 1 1/4'" SHAFTS
INCLUDES: AUGER ONLY NO SHAFTS OR BOLTS
DISCHARGE 8" AUGER SECTION: 5FT 200-006725
DISCHARGE/LEVELING 8" AUGER SECTION: 10FT 200-006724
DISCHARGE AUGER PARTS — 8” FOR 1 1/4" SHAFTS

DISCHARGE AUGER SHAFT 1 1/4" FRONT: KEYED - MOTOR END: 100-006727
DISCHARGE AUGER SHAFT 1 1/4" INTERMEDIATE: 100-006726
DISCHARGE AUGER SHAFT 1 1/4" REAR: NON-KEYED 100-006728

BOLT - HEX, 7/16-16UNC X 3” 040-005324

NUT - CROWN LOCK, 7/16-16UNC X 3” 040-006732
END BEARING - 2-BOLT FLANGE - 1 1/4" BORE: 044-001510
HANGER ASS’Y - DISCHARGE 8” AUGER FOR 1 1/4" SHAFTS 400-006852

INTERMEDIATE & REAR WITH SPLIT BEARING:
HANGER ASS'Y - DISCHARGE 8" AUGER FOR 1 1/4" SHAFTS 200-007322
INTERMEDIATE & REAR W/OUT SPLIT BEARING:
HANGER BEARING-SPLIT WOOD-TOP HALF 1 1/4": 044-006714
HANGER BEARING-SPLIT WOOD-BOTTOM HALF 1 1/4": 044-006713
HANGER BEARING SADDLE 1 1/4": 044-006715
ROLLER CHAIN: SIZE # 40 (PER FOOT) 046-001548
ROLLER CHAIN: CONNECTING LINK # 40 046-001552
ROLLER CHAIN: OFFSET LINK # 40 046-001556
DISCHARGE AUGER TROUGH SECTIONS W/ SLIDE GATES
INCLUDES: ONLY THE TROUGH W/ SLIDE GATES, NO HARDWARE
DISCHARGE 8" AUGER TROUGH SECTION O5FT FOR ALL DRYERS: 400-005496
DISCHARGE 8" AUGER TROUGH SECTION 10FT FOR ALL DRYERS: 400-005495
DISCHARGE AUGER TROUGH SECTIONS W/OUT SLIDE GATES
INCLUDES: ONLY THE TROUGH NO SLIDE GATES, NO HARDWARE
DISCHARGE 8" AUGER TROUGH SECTION 5FT FOR ALL DRYERS: 200-005499
DISCHARGE 8" AUGER TROUGH SECTION 10FT FOR ALL DRYERS: 200-005498
DISCHARGE AUGER TROUGH PARTS

SLIDE GATE: DISCHARGE 8” AUGER TROUGH: 100-005503
SLIDE GATE RAIL: DISCHARGE 8” AUGER TROUGH (TWO REQ’D) 100-005502
AUGER TROUGH DOOR ASS’Y: 400-007643
AUGER TROUGH COVER ANGLE: 100-005912

NOTE: P/N 040-001449 TCS 1/4” X 1/2” USED TO MTG. AUGER TROUGH
COVER ANGLE TO AUGER DOOR (QT’Y. PER DOOR 6)
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DISCHARGE AUGER EXTENSIONS BY TYPE

8”7 AUGER, 1 1/4” SHAFTS

STANDARD DROP DISCHARGE AUGER EXTENSION (OPEN END TROUGH)
STANDARD DROP — ASSEMBLIES
INCLUDES: AUGER, TROUGH, COVER, SHAFT, BOLTS/NUTS, BEARING
DISCHARGE EXTENSION — ASSEMBLY: 1’ 400-009008
DISCHARGE EXTENSION — ASSEMBLY: 1’ 6” (18”) 400-009157
DISCHARGE EXTENSION — ASSEMBLY: 27 400-009158
DISCHARGE EXTENSION - ASSEMBLY: 2’ 6” (307) 400-009159
DISCHARGE EXTENSION — ASSEMBLY: 3’ 400-009160
DISCHARGE EXTENSION — ASSEMBLY: 4’ 400-009161
DISCHARGE EXTENSION — ASSEMBLY: 5’ 400-009162
DISCHARGE EXTENSION — ASSEMBLY: 6’ 400-009163
DISCHARGE EXTENSION — ASSEMBLY: 7’ 400-009164
DISCHARGE EXTENSION — ASSEMBLY: 8’ 400-009165
DISCHARGE EXTENSION — ASSEMBLY: 9’ 400-009906
DISCHARGE EXTENSION - ASSEMBLY: 10’ 400-009907
STANDARD DROP - WELDED ASSEMBLY — 8 AUGER
INCLUDES: AUGER ONLY - NO SHAFTS OR HARDWARE
DISCHARGE EXTENSION — AUGER: 1’ 200-006875
DISCHARGE EXTENSION — AUGER: 1’ 6”7 (18”) 200-006876
DISCHARGE EXTENSION - AUGER: 2’ 200-006877
DISCHARGE EXTENSION — AUGER: 2’ 6”7 (30”) 200-008597
DISCHARGE EXTENSION — AUGER: 3’ 200-006878
DISCHARGE EXTENSION — AUGER: 4’ 200-006879
DISCHARGE EXTENSION — AUGER: 5’ 200-006880
DISCHARGE EXTENSION - AUGER: 6’ 200-006881
DISCHARGE EXTENSION — AUGER: 7' 200-006882
DISCHARGE EXTENSION — AUGER: 8’ 200-006883
DISCHARGE EXTENSION — AUGER: 9' 200-009915
DISCHARGE/LEVELING 8" AUGER SECTION: 10FT 200-006724
STANDARD DROP - WELDED ASSEMBLY — TROUGH
INCLUDES: TROUGH ONLY - NO TOP, AUGER, HARDWARE
DISCHARGE EXTENSION - TROUGH: 1’ 200-005396
DISCHARGE EXTENSION - TROUGH: 1’ 6”7 (18”) 200-005848
DISCHARGE EXTENSION - TROUGH: 2’ 200-005413
DISCHARGE EXTENSION - TROUGH: 2’ 6”7 (30”) 200-008600
DISCHARGE EXTENSION - TROUGH: 3’ 200-005408
DISCHARGE EXTENSION - TROUGH: 4 200-005414
DISCHARGE EXTENSION - TROUGH: 5’ 200-005854
DISCHARGE EXTENSION - TROUGH: 6’ 200-005861
DISCHARGE EXTENSION - TROUGH: 7’ 200-005867
DISCHARGE EXTENSION - TROUGH: 8’ 200-005873
DISCHARGE EXTENSION - TROUGH: 9’ 200-009908
DISCHARGE EXTENSION - TROUGH: 10’ 200-009909
STANDARD DROP - TOP (TROUGH COVER)
INCLUDES: TOP ONLY - NO TROUGH, AUGER, HARDWARE
DISCHARGE EXTENSION - TOP: 1’ 100-005399
DISCHARGE EXTENSION - TOP: 1/ 67 (18”) 100-005850
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DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE
DISCHARGE

EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION
EXTENSION

TOP:
TOP:
TOP:
TOP:
TOP:
TOP:
TOP:
TOP:
TOP:

2/
2’
3/
4

5’
6/
7/
8I
9/

6//

(307)

TOP - FRONT: 5’

(FOR 10

EXT.)

90F 12

100-005409
100-008599
100-005406
100-005410
100-005856
100-005863
100-005869
100-005875
100-009912
100-009913

BOTTOM DROP - ASSEMBLIES

INCLUDES: AUGER, TROUGH, COVER, SHAFT, BOLTS/NUTS, BEARING
DISCHARGE EXTENSION — ASSEMBLY: 1’ 6” (18”)
DISCHARGE EXTENSION — ASSEMBLY: 2’
DISCHARGE EXTENSION - ASSEMBLY: 2’ 6” (307)
DISCHARGE EXTENSION — ASSEMBLY: 3’
DISCHARGE EXTENSION — ASSEMBLY: 4’
DISCHARGE EXTENSION — ASSEMBLY: 5’
DISCHARGE EXTENSION — ASSEMBLY: 6’
DISCHARGE EXTENSION — ASSEMBLY: 7’
DISCHARGE EXTENSION — ASSEMBLY: 8’

BOTTOM DROP - WELDED ASSEMBLY — 8 AUGER

INCLUDES: AUGER ONLY - NO SHAFTS OR HARDWARE
DISCHARGE EXTENSION AUGER: 1’ 6” (18")
DISCHARGE EXTENSION AUGER: 2’

DISCHARGE EXTENSION AUGER: 2’ 6” (30”7)
DISCHARGE EXTENSION AUGER: 3’

DISCHARGE EXTENSION AUGER: 4’

DISCHARGE EXTENSION AUGER: 5’

DISCHARGE EXTENSION AUGER: 6’

DISCHARGE EXTENSION AUGER: 7’

DISCHARGE EXTENSION AUGER: 8’

BOTTOM DROP - WELDED ASSEMBLY — TROUGH

INCLUDES: TROUGH ONLY - NO TOP, AUGER, HARDWARE
DISCHARGE EXTENSION TROUGH: 1’ 6”7 (18")
DISCHARGE EXTENSION TROUGH: 2’

DISCHARGE EXTENSION TROUGH: 2’ 6" (30”)
DISCHARGE EXTENSION TROUGH: 3’

DISCHARGE EXTENSION TROUGH: 4

DISCHARGE EXTENSION TROUGH: b5’

DISCHARGE EXTENSION TROUGH: 6’

DISCHARGE EXTENSION TROUGH: 7’

DISCHARGE EXTENSION TROUGH: 8’

BOTTOM DROP - TOP (TROUGH COVER)

INCLUDES: TOP ONLY - NO TROUGH, AUGER, HARDWARE
DISCHARGE EXTENSION TOP: 1’ 67 (18")
DISCHARGE EXTENSION TOP: 2’

DISCHARGE EXTENSION TOP: 2’ 6" (307)
DISCHARGE EXTENSION TOP: 3’

DISCHARGE EXTENSION TOP: 4
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400-007916
400-008057
400-008783
400-008784
400-008785
400-008786
400-008787
400-010001
400-010002

200-006875
200-008060
200-008778
200-008779
200-008780
200-008781
200-008782
200-009999
200-010000

200-008058
200-008059
200-008773
200-008774
200-008775
200-008776
200-008777
200-009997
200-009998

100-007901
100-007902
100-008772
100-007903
100-007904
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DISCHARGE EXTENSION - TOP: 5/

DISCHARGE EXTENSION - TOP: 6’

DISCHARGE EXTENSION - TOP: 7'

DISCHARGE EXTENSION - TOP: 8’

DISCHARGE DRAG CONVEYOR

DRAG CHAIN: SIZE 8” 2-5/8” PITCH (STRAIGHT W/UHMW PADDLES-PER FT)

DRAG CHAIN: CONNECTING LINK FOR 8” CHAIN STRAIGHT PADS

DRAG CHAIN: SPROCKET 9 TOOTH, 1 15/16” BORE (2-5/8” PITCH)

DRAG CHAIN: SPROCKET 14 TOOTH, 1 15/16” BORE (2-5/8"” PITCH)

UHMW PADDLE REPLACEMENT 2-5/8” PITCH STRAIGHT PADDLES

DRAG CHAIN: ROLLER RETURN ASS’Y FOR 8” CHAIN

DRAG SHAFT BEARINGS: FOUR(4) BOLT, 1 15/16” BORE

DRAG SHAFT: TAIL - NON MOTOR END

DRAG SHAFT: HEAD - MOTOR END

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 15/16” BORE
DRAG SHAFT - HEAD - MOTOR END

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/8” BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/4" BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 3/8” BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 1/2” BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 5/8” BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 3/4” BORE
REDUCER - HEAD - MOTOR

COUPLING SPROCKET: 60 CHAIN, 18 TOOTH, 1 7/8” BORE
REDUCER - HEAD - MOTOR

COUPLING CHAIN:

DOUBLE WIDTH:

SIZE # 6018
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100-007905
100-007906
100-007907
100-007908

054-006838
054-006836
054-006837
054-008206
054-008743
054-004508
044-002067
100-004527
100-004546
047-001931
047-008281
047-008282
047-006144
047-002779
047-001932
047-006145

047-008929

036-001930

NOTE: FOR MOTORS, GEAR REDUCERS, STARTER AND WIRE SIZES REFER TO THE CHARTS.
BOTTOM COVER - INT. 5FT SECTION 8” DRAG CONVEYOR 100-004531
BOTTOM COVER - INT. 4FT SECTION 8” DRAG CONVEYOR 100-004562
BOTTOM COVER - 18” HEAD SECTION - 8” DRAG CONVEYOR 100-008730
BOTTOM COVER - TAIL SECTION - 8” DRAG CONVEYOR 100-008558
AUTOMATIC MOISTURE CONTROL SYSTEM
SCR CONTROL: KB DC DRIVE - MODIFIED 006-009080
FUSE: 15 AMP - SCR CONTROL (KB DC DRIVE) 000-004705
FUSE: 20 AMP - SCR CONTROL (KB DC DRIVE) 000-009326
MOISTURE SENSOR: (ONLY) MINCO - 100 OHM-RTD 3-WIRE LENGTH OFT 009-007200
MOISTURE SENSOR ASS'Y MINCO - 100 OHM-RTD 3-WIRE LENGTH OFT 400-008027
MOISTURE SENSOR: (ONLY) MINCO - 100 OHM-RTD 3-WIRE LENGTH 19FT 009-007201
MOISTURE SENSOR ASS'Y MINCO - 100 OHM-RTD 3-WIRE LENGTH 19FT 400-008028
MOISTURE SENSOR: (ONLY) MINCO - 100 OHM-RTD 3-WIRE LENGTH 29FT 009-007202
MOISTURE SENSOR ASS'Y MINCO - 100 OHM-RTD 3-WIRE LENGTH 29FT 400-008029
MOISTURE CONTROL PID: WATLOW EZ-ZONE (PM6Cl1FA-AAAAAAA) 006-009168
DC VOLTMETER: SIMPSON MODEL 1227 0 TO 100VDC 017-007946
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AUTOMATIC TEMPERATURE CONTROL SYSTEM

AUTOMATIC TEMP./H. LIMIT: WATLOW EZ-ZONE (PM6CFA-ALEJAAA) (STD.) 006-009149
TEMPERATURE CONTROL SENSOR: WATLOW 100Q RTD STEM 009-007199
HIGH LIMIT SENSOR: WATLOW 100Q RTD STEM 009-007199
TEMPERATURE/HIGH LIMIT SENSORS BOX ASSEMBLY 400-009304
TEMP. RELAY & HI LIMIT RELAY: INTERFACE RELAY-12A-120V 007-010929
QUICK ACTING VALVE: 1/2" 028-003013
QUICK ACTING VALVE: 3/4" 028-005529
HYDROSTATIC RELIEF VALVE W/ RAIN CAP 028-010730
LIQUID VALVE: ASCO 1/2" 028-003097
LIQUID VALVE: ASCO 3/4" 028-005482
REPLACEMENT COIL LIQUID VALVE: ASCO 1/2"™ & 3/4" 014-006291
REPLACEMENT DIAPHRAGM KIT LIQUID VALVE: ASCO 1/2" 028-005206
REPLACEMENT DIAPHRAGM KIT LIQUID VALVE: ASCO 3/4" 028-007150
VAPORIZER: 8” ROUND FIN (4-ROW) 031-003093
VAPORIZER: 16” ROUND FIN (8-ROW) 031-003094
VAPORIZER: 24” ROUND FIN (12-ROW) 031-003095
LIQUID PROPANE REGULATOR: REGO 1/2" MAX 30# 028-003012
LIQUID PROPANE REGULATOR: 2", 8-20# 028-006316
ACTUATOR/BUTTERFLY- 1 1/4"™, SIEMENS - VA40.15 NF-125-90 028-012090
ACTUATOR/BUTTERFLY- 2", SIEMENS - VA40.15 NF-200-90 028-012091
PRESSURE GAUGE: MAX 30# 017-001033
PRESSURE GAUGE: MAX 60# 017-008459
BALL VALVE: 1/2"™ FULL PORT 028-003026
BALL VALVE: 1 1/4" FULL PORT 028-003027
BALL VALVE: 2" FULL PORT 028-005362
AUTOMATIC SHUTOFF VALVE: ASCO 1 1/4” 028-003098
REPLACEMENT COIL AUTOMATIC VALVE: ASCO 1 1/4" 014-000852
AUTOMATIC SHUTOFF VALVE: ASCO 2” 028-004623
REPLACEMENT COIL AUTOMATIC VALVE: ASCO 2" 014-000852
-—-— OR OPTIONAL ---

MANUAL SHUTOFF VALVE: MAXON 1 1/4" 028-001309
REPLACEMENT COIL MANUAL SHUTOFF VALVE: MAXON 1 1/4" 014-000853
MANUAL SHUTOFF VALVE: MAXON 2" 028-001311
REPLACEMENT COIL MANUAL SHUTOFF VALVE: MAXON 2" 014-000854

NOTE: FOR ORIFICE SIZES AND PIPE SIZES REFER TO CHARTS.
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ACCESS DOOR SAFETY SWITCH

LIMIT SWITCH-PLUNGER-NO/NC

DOOR HANDLES, LATCHES, HINGES AND MISC. ITEMS

DOOR HANDLE: LOCKING - PANEL BOX (BRAND: AUSTIN, KEY # BP112)

CAM LATCH: UPPER DOOR - PANEL BOX
CAM LATCH: LOWER DOOR - PANEL BOX
DOOR LATCH: SPRING - SWITCH PANEL - PANEL BOX

DOOR HANDLE LEFT HAND NON-LOCKING
CAM / INSIDE HANDLE, 1" X 5 1/2"
DOOR LATCH: RECLAIM DOOR

VIEWING WINDOW - PLENUM
VIEWING WINDOW HOLDER - PLENUM

(OPTIONAL FEATURE) EXHAUST LIMITS

SENSOR ONLY: 20FT

LABELS AND DECALS

DECAL: "DELUX" - 6" HIGH - BLUE

LABEL: "CAUTION DO NOT ENTER"

LABEL: "DANGER HIGH VOLAGE"

LABEL: "START-UP PROCEDURE"

LABEL: "FACTORY - SALES * SERVICE * PARTS
LABEL: "WARNING "STOP"

LABEL: "POWER BELT WARNING"

LABEL: "WARNING POWER AUGER"

LABEL: "CAUTION KEEP HANDS CLEAR"

LABEL: "BURNER COVER"

LABEL: "EMERGENCY SLIDE GATES"

LABEL: "DO NOT WALK ON GARNER (ROOF)"
LABEL: "OPEN FRESH AIR DOOR "FULL OPEN"
LABEL: "OPEN FRESH AIR DOOR AS NEEDED" NOT LESS THAN.."

(OPTIONAL FEATURE) ALARM KIT

HORN: 120V SURFACE MOUNT
LIGHT - STROBE - PIPE MOUNT
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040-001476
040-006707
040-006848
040-002941

040-004822
040-010742

043-001503

100-006167
100-006168

018-006813

018-002407

018-001070

018-007949

018-006254

018-004742

018-004743

018-004744

018-001071

018-003401

018-006806

018-006809

018-006808
018-006807

016-008037
016-008038



COMBINATON STARTERS - SIEMENS (2019+)

SIEMENS CATALOG NUMBER

DELUX PART NUMBER

230V 3P
Hp COMBINATION TERM. BLOCK or OVERLOAD * ADDITIONAL FLA MA(KATF%R
STARTER (MOUNT. RAIL) CONTACT AUX. CONTACT RANGE (SIEMENS)
3RA61201CP32 3RV2925-5EB 3RA6911-1A
1 001-010064 001-010074 INCL. 001-010076 1.0-4.0 2.8
3RA61201DP32 3RV2925-5EB 3RA6911-1A
2 001-010065 001-010074 INCL. 001-010076 3.0-120 5.6
3RA61201DP32 3RV2925-5EB 3RA6911-1A
3 001-010065 001-010074 INCL. 001-010076 30-120 8.0
3RA61201EP32 3RV2925-5EB 3RA6911-1A
5 001-010066 001-010074 INCL. 001-010076 8.0-320 13.0
3RA61201EP32 3RV2925-5EB 3RA6911-1A
7.5 001-010066 001-010074 INCL. 001-010076 8.0-320 194
3RA61201EP32 3RV2925-5EB 3RA6911-1A
10 001-010066 001-010074 INCL. 001-010076 8.0-320 25.0
3RA2135-4UA36-1AK6 (3RA2932-1AA00) 3RH2911-1HA11
15 001-010067 (001-011931) INCL. 001-010883 32-40 38.0
50 | 3RA2140-4]B45-0AK6 3RT2946-4GA07 3RV2901-1A 3RH291L-1HALL | . o 0.0
001-010070 001-010075 001-010137 001-010883 '
o5 | 3RA2140-4KB46-0AK6 3RT2946-4GA07 3RV2901-1A 3RH2911-1HA11 57 _ s 50.0
001-010071 001-010075 001-010137 001-011883 '
30 | 3RA2140-4RB46-0AKE 3RT2946-4GA07 3RV2901-1A 3RH20LI-IHALL | o o 200
001-010072 001-010075 001-010137 001-011883 '
40 | 3RA2140-4MB47-0AKG | 3RT2946-4GA07 3RV2901-1A 3RH2911-1HA11 80 - 100 920
001-010073 001-010075 001-010137 001-011883 '
MSP CONTACTOR FLA MOTOR
HP (Schneider) LUGS AUX. CONTACT (Schneider) RANGE | (siemens)
- GV7RE150 GV7AC022 GV7AE1l LC1D150G7 90 — 150 116.0
001-008918 001-008927 (6) 001-008931 001-008925
GV7RE220 GV7AC022 GV7AE1l LC1D150G7
60 001-008919 001-008927 (6) 001-008931 001-008925 132-220 136.0

* ADDITIONAL AUX. CONTACT REQUIRED FOR LOAD STARTER ON STD. DRYERS AND BOTH AUX. STARTERS ON G2.

2019-SIEMENS STARTER CHART
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460V 3P
Hp COMBINATION TERM. BLOCK or OVERLOAD * ADDITIONAL FLA MA(KATF%R
STARTER (MOUNT. RAIL) CONTACT AUX.CONTACT | RANGE | (siemens)
3RA61201CP32 3RV2925-5EB 3RABG911-1A
1 001-010064 001-010074 INCL. 001-010076 1.0-40 14
3RA61201CP32 3RV2925-5EB 3RA6911-1A
2 001-010064 001-010074 INCL. 001-010076 1.0-40 2.8
3RA61201DP32 3RV2925-5EB 3RAG911-1A
3 001-010065 001-010074 INCL. 001-010076 3.0-120 4.0
3RA61201DP32 3RV2925-5EB 3RA6911-1A
5 001-010065 001-010074 INCL. 001-010076 3.0-120 6.5
3RA61201DP32 3RV2925-5EB 3RAG911-1A
7.5 001-010065 001-010074 INCL. 001-010076 3.0-120 9.7
3RA61201EP32 3RV2925-5EB 3RA6911-1A
10 001-010066 001-010074 INCL. 001-010076 8.0-320 125
3RA61201EP32 3RV2925-5EB 3RAG911-1A
15 001-010066 001-010074 INCL. 001-010076 8.0-320 19.0
3RA61201EP32 3RV2925-5EB 3RAG911-1A
20 001-010066 001-010074 INCL. 001-010076 8.0-320 250
3RA2135-4PA35-1AK6 (3RA2932-1AA00) 3RH2911-1HA11
25 001-011879 (001-011931) INCL. 001-011883 28-36 300
3RA2135-4UA36-0AK6 (3RA2932-1AA00) 3RH2911-1HA11
30 001-010067 (001-011931) INCL. 001-011883 32-40 3.0
3RA2135-4WA37-1AK6 (3RA2932-1AA00) 3RH2911-1HA11
40 001-010069 (001-011931) INCL. 001-011883 42-52 46.0
50 3RA2140-4)JB45-0AK6 3RT2946-4GA07 3RV2901-1A 3RH2911-1HA11 45— 63 £8.0
001-010070 001-010075 001-010137 001-011883 '
60 3RA2140-4KB46-0AK6 3RT2946-4GA07 3RV2901-1A 3RH2911-1HA11 &7 _ 75 68.0
001-010071 001-010075 001-010137 001-011883 '
25 3RA2140-4MB47-0AK6 3RT2946-4GA07 3RV2901-1A 3RH2911-1HA11 80 - 100 85.0
001-010073 001-010075 001-010137 001-011883 '

* ADDITIONAL AUX. CONTACT REQUIRED FOR LOAD STARTER ON STD. DRYERS AND BOTH AUX. STARTERS ON G2 .

2019-SIEMENS STARTER CHART
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575V 3P
HP COMBINATION TERM. BLOCK or OVERLOAD * ADDITIONAL FLA MA(KATF%R
STARTER (MOUNT. RAIL) CONTACT AUX. CONTACT | RANGE | (sitmins)
3RA61201CP32 3RV2925-5EB 3RAGO1L-1A
1 001-010064 001-010074 INCL. 001-010076 1.0-4.0 11
3RA61201CP32 3RV2925-5EB 3RAGO1L-1A
2 001-010064 001-010074 INCL. 001-010076 1.0-40 2.2
3RA61201CP32 3RV2925-5EB 3RAGO11-1A
3 001-010064 001-010074 INCL. 001-010076 1.0-4.0 8.2
3RAG1201DP32 3RV2925-5EB 3RAGOLL-1A
5 001-010065 001-010074 INCL. 001-010076 3.0-120 5.2
3RAG1201DP32 3RV2925-5EB 3RAGO11-1A
7.5 001-010065 001-010074 INCL. 001-010076 3.0-120 8
3RAG1201DP32 3RV2925-5EB 3RAGO1L-1A
10 001-010065 001-010074 INCL. 001-010076 30-120 | 100
3RAG1201EP32 3RV2925-5EB 3RAGO11-1A
15 001-010066 001-010074 INCL. 001-010076 80-320 ) 152
3RAG61201EP32 3RV2925-5EB 3RAGO11L-1A
20 001-010066 001-010074 INCL. 001-010076 80-320 | 200
3RAG61201EP32 3RV2925-5EB 3RAGO1L-1A
25 001-010066 001-010074 INCL. 001-010076 80-320 ) 240
3RAG1201EP32 3RV2925-5EB 3RAGO11-1A
30 001-010066 001-010074 INCL. 001-010076 80-320 | 280
3RA2135-4UA36-0AK6 | (3RA2932-1AA00) 3RH2911-1HALL
40 001-010067 (001-011931) INCL. 001-011883 32-40 36.8
3RA2135-4WA37-1AK6 | (3RA2932-1AA00) 3RH2911-1HALL
50 001-010069 (001-011931) INCL. 001-011883 42-52 46.4
oo | 3RAZ140-41B45-0AK6 3RT2946-4GA07 3RV2901-1A SRH29II-IAATL | o o iy
001-010070 001-010075 001-010137 001-011883 :
| 3RA2140-4RB46-0AKE | 3RT2946-4GA07 3RV2901-1A SRH29II-IFATL | o 550
001-010072 001-010075 001-010137 001-011883 :

2019-SIEMENS STARTER CHART
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400V 3P
HP COMBINATION TERM. BLOCK or OVERLOAD * ADDITIONAL FLA MA?AT;)SR
STARTER (MOUNT. RAIL) CONTACT AUX. CONTACT | RANGE | (gntbor)
3RAG61201CP32 3RV2925-5EB 3RAGOLL-1A
1 001-010064 001-010074 INCL. 001-010076 1.0-4.0 1.8
3RAG61201CP32 3RV2925-5EB 3RAGO1L-1A
2 001-010064 001-010074 INCL. 001-010076 1.0-40 3.4
3RA61201DP32 3RV2925-5EB 3RAGO11-1A
3 001-010065 001-010074 INCL. 001-010076 30-120 4.4
3RAG61201DP32 3RV2925-5EB 3RAGO1L-1A
5 001-010065 001-010074 INCL. 001-010076 3.0-120 8.6
3RAG1201EP32 3RV2925-5EB 3RAGI11-1A
7.5 001-010066 001-010074 INCL. 001-010076 80-320 | 112
3RAG1201EP32 3RV2925-5EB 3RAGOLL-1A
10 001-010066 001-010074 INCL. 001-010076 8.0-320 | 147
3RAG1201EP32 3RV2925-5EB 3RAGI1L-1A
15 001-010066 001-010074 INCL. 001-010076 80-320 | 220
3RAG1201EP32 3RV2925-5EB 3RAGOLL-1A
20 001-010066 001-010074 INCL. 001-010076 8.0-320 | 280
3RA2135-4UA36-0AK6 | (3RA2932-1AA00) 3RH2911-1HALL
25 001-010067 (001-011931) INCL. 001-011883 32-40 350
3RA2135-4WA37-0AK6 | (3RA2932-1AA00) 3RH2911-1HALL
30 001-010069 (001-011931) INCL. 001-011883 42-52 420
4o | 3RAZ140-41B45-0AK6 3RT2946-4GA07 3RV2001-1A SRH29TI-IHATL | o 50
001-010070 001-010075 001-010137 001-011883 :
oo |_3RAZ140-4KBA6-0AKE |  3RT2946-4GADT 3RV2901-1A SRH2OLLIMALL | .. 0
001-010071 001-010075 001-010137 001-011883 :
oo | _3RAZ140-4RBA6-0AKE | 3RTL046-4GADT 3RV2901-1A SRH2OII-IFATL | o o S5
001-010072 001-010075 001-010137 001-011883 :

* ADDITIONAL AUX. CONTACT REQUIRED FOR LOAD STARTER ON STD. DRYERS AND BOTH AUX. STARTERS ON G2..

2019-SIEMENS STARTER CHART
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208V 3P
Hp COMBINATION TERM. BLOCK or OVERLOAD * ADDITIONAL FLA MAMPS
STARTER (MOUNT. RAIL) CONTACT AUX. CONTACT | RANGE b
3RAG1201CP32 3RV2925-5EB 3RAG911-1A
! 001-010064 001-010074 INCL. 001-010076 10-40 32
3RAG61201DP32 3RV2925-5EB 3RAGILL-1A
2 001-010065 001-010074 INCL. 001-010076 30-120 64
3RA61201DP32 3RV2925-5EB 3RAG91L-1A
3 001-010065 001-010074 INCL. 001-010076 30-120 9.2
3RAG1201EP32 3RV2925-5EB 3RAG91L-1A
> 001-010066 001-010074 INCL. 001-010076 80-320 14.9
3RAG61201EP32 3RV2925-5EB 3RAG911-1A
75 001-010066 001-010074 INCL. 001-010076 80-320 22:3
3RAG61201EP32 3RV2925-5EB 3RAG911-1A
10 001-010066 001-010074 INCL. 001-010076 80-320 28.7
3RA2135-4VA36-0AK6 | (3RA2932-1AA00) 3RH2911-1HALL
15 001-010068 (001-011931) INCL. 001-011883 35-45 431
o0 | 3RA2140-4JB45-0AK6 | 3RT1946-4GA07 3RV1901-1A 3RH2911-1HALL 4563 575
001-010070 001-010075 001-010137 001-011883 '
o5 | 3RA2140-4KBA6-0AKE | 3RT1946-4GA07 3RV1901-1A 3RH2911-1HALL 57 _ 75 63.3
001-010071 001-010075 001-010137 001-011883 '
20 | 3RA2140-4RBA6-0AKE | 3RT1946-4GA07 3RV1901-1A 3RH2911-1HALL o5 84 280
001-010072 001-010075 001-010137 001-011883 '
MSP CONTACTOR FLA MOTOR
HP (Schneider) LUGS AUX. CONTACT (Schneider) RANGE APS
GV7RE150 GV7AC022 GV7AELL LC1D150G7
40 001-008918 001-008927 (6) 001-008931 001-008925 90 - 150 102.0
GV7RE150 GV7AC022 GV7AELL LC1D150G7
50 001-008918 001-008927 (6) 001-008931 001-008925 90 - 150 1280
GV7RE220 GV7AC022 GV7AELL
60 001-008919 001-008927 (6) 001-008931 182 -220 149.0

* ADDITIONAL AUX. CONTACT REQUIRED FOR LOAD STARTER ON ALL DRYERS AND UNLOAD STARTER WITH MOISTURELINK.

** 1HP THRU 20HP ARE SIEMENS FLA. 25HP THRU 60HP ARE BALDOR FLA

2019-SIEMENS STARTER CHART

93

01/01/19



230V 1 Phase
Hp COMBINATION TERM. BLOCK or OVERLOAD *ADDITIONAL FLA MOTOR
STARTER (MOUNT. RAIL) CONTACT AUX. CONTACT | RANGE | (siemens)
1 3RA2120-1HA24-0AK6 3RV2928-1H 3RV2901-1A 3RH2911-1HA11 . £ g
001-010081 001-010079 001-010078 001-011883 ' '
) 3RA2120-1KA24-0AK6 3RV2928-1H 3RV2901-1A 3RH2911-1HA11 o125 115
001-010082 001-010079 001-010078 001-011883 ' '
3 3RA2120-4AA26-0AK6 3RV2928-1H 3RV2901-1A 3RH2911-1HA11 11-16 14.0
001-010083 001-010079 001-010078 001-011883 '
. 3RA2120-4CA27-0AK6 3RV2928-1H 3RV2901-1A 3RH2911-1HA11 172 191
001-010084 001-010079 001-010078 001-011883 '
3RA2135-4PA35-0AK6 (3RA2932-1AA00) 3RH2911-1HA11
5 001-011879 (001-011931) INCL. 001-011883 28-36 29.0
3RA2135-4VA36-0AK6 (3RA2932-1AA00) 3RH2911-1HA11
10 001-010068 (001-011931) INCL. 001-011883 35-45 38.0
15 | 3RA2140-4KB46-0AKE 3RT1946-4GA07 3RV1901-1A 3RH2911-1HA11 o 50.0
001-010071 001-010075 001-010137 001-011883 '

* ADDITIONAL AUX. CONTACT REQUIRED FOR LOAD STARTER ON ALL DRYERS AND UNLOAD STARTER WITH MOISTURELINK.

2019-SIEMENS STARTER CHART
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FAN PITCH SETTINGS - ALL MODELS

GREENHECK FANS

60Hz 1750 RPM
230V-1P; 208V-3P; 240V-3P; 480V-3P; 575V-3P

FAN FAN
MODEL F:F',\' |[:)|AAN PITCH | | MODEL Fl_?F',\' E|AAN PITCH
" | (DEG.) " | (DEG.)
DP10 15 | 38 8 DPX4T20 30 | 43" 8
DP15 10 | 38" | 31/2 DPX4T25 50 | 437 16
DP20 10 | 38" | 31/2 DPX4T30 30 | 43" 8
DP30 10 | 38" | 31/2 DPX4T40 30 | 43" 8
DP40 10 | 38" | 31/2
DPX8GT20 30 | 43" 8
DPSL10 20 | 38" 10 DPX8GT25 50 | 43" 16
DPSL15 15 | 38" 8 DPX8GT30 30 | 43" 8
DPSL20 20 | 38" 10 DPX8GT40 30 | 43" 8
DPSL25 30 | 38 16
DPSL30 20 | 38" 10 DPX12GT20 | 40 | 43" 13
DPSL40 20 | 38" 10 DPX12GT25 60 | 43" 21
DPX12GT30 40 | 43" 13
DPXSL20 | 30 | 38" 16 DPX12GT40 | 40 | 43" 13
DPXSL25 | 30 | 43" 8
DPXSL30 | 30 | 38" 16 DPX16GT20 | 50 | 43" 16
DPXSL40 30 | 38" 16 DPX16GT25 60 | 43" 21
DPX16GT30 | 50 | 43" 16
DPX16GT40 | 50 | 43" 16

FAN PITCH CHART-GREENHECK-1750-2020
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10F1

FUEL TRAIN-MOD-RND FIN VPRZR-2020-2020

FUEL TRAIN W/MODULATING SYSTEM & ROUND FIN VAPORIZER PIPE SIZES

L.P. L.P. L.P. MANIFOLD | MANIFOLD
LIQUID | VAPORIZER VAPOR SOLENOID | BUTTERFLY
VALVES SIZES REGULATOR, VALVE VALVE
& PIPE | ROUND FIN VALVES & PIPE
MODEL & PIPE
DP10 1/2 4R 1/2 11/4 11/4
DP15 1/2 8R 1/2 11/4 11/4
DP20 1/2 8R 1/2 11/4 11/4
DP30 1/2 12R 1/2 11/4 11/4
DP40 3/4 8R/8R 2 2 2
DPSL10 1/2 4R 1/2 11/4 11/4
DPSL15 1/2 8R 1/2 11/4 11/4
DPSL20 1/2 8R 1/2 11/4 11/4
DPSL25 1/2 12R 1/2 11/4 11/4
DPSL30 1/2 12R 1/2 11/4 11/4
DPSL40 3/4 8R/8R 2 2 2
DPXSL20 1/2 12R 1/2 11/4 11/4
DPXSL25 3/4 8R/8R 2 2 2
DPXSL30 3/4 8R/8R 2 2 2
DPXSL40 3/4 12R/12R 2 2 2
DPX4T20 3/4 8R/8R 2 2 2
DPXA4T25 3/4 8R/12R 2 2 2
DPX4T30 3/4 8R/12R 2 2 2
DPX4T40 3/4 8R/BR/12R 2 2 2
DPX8GT?20 3/4 8R/8R 2 2 2
DPX8GT25 3/4 8R/12R 2 2 2
DPX8GT30 3/4 8R/12R 2 2 2
DPX8GT40 3/4 8R/8R/12R 2 2 2
DPX12GT20 3/4 8R/8R 2 2 2
DPX12GT25 3/4 8R/12R 2 2 2
DPX12GT30 3/4 12R/12R 2 2 2
DPX12GT40 3/4 8R/12R/12R 2 2 2
DPX16GT20 3/4 8R/12R 2 2 2
DPX16GT25 3/4 8R/12R 2 2 2
DPX16GT30 3/4 8R/8R/12R 2 2 2
DPX16GT40 3/4 12R/12R/12R 2 2 2

01/01/20
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ORIFICE CHART — 2020+

DIA. ---NATURAL GAS--- -LIQUID PROPANE--

MODEL FAN PART NUMBER DIA PART NUMBER DIA QTY
DP10 (15hp) 10FT 38" 100-003146 3/8 100-003145 9/32 1
DP15 15FT 38" 100-006955 11/32 100-006950 1/4 2
DP20 20FT 38" 100-006955 11/32 100-006950 174 2
DP30 30FT 38" 100-006955 11/32 100-006950 174 3
DP40 40FT 38" 100-006955 11/32 100-006950 174 4
DPSL10 10FT 38" 100-006961  29/64  100-006953 5/16 1
DPSL15 15FT 38" 100-006963 3/8 100-006956 9/32 2
DPSL20 20FT 38" 100-006961 29/64  100-006953 5/16 2
DPSL25 25FT 38" 100-006961 29/64  100-006953 5/16 2
DPSL30 30FT 38" 100-006961 29/64  100-006953 5/16 3
DPSL40 40FT 38" 100-006961 29/64  100-006953 5716 4
DPXSL20 20FT 38" 100-006963 31/64  100-006956  23/64 2
DPXSL25 25FT 43" 100-006963 31/64  100-006956  23/64 2
DPXSL30 30FT 38" 100-006963 31/64  100-006956  23/64 3
DPXSL40 40FT 38" 100-006963 31/64  100-006956  23/64 4
DPX4T20 20FT 43" 100-006963 31/64  100-003146 3/8 2
DPX4T25 25FT 43" 100-006963 31/64  100-003146 3/8 2
DPX4T30 30FT 43" 100-006963 31/64  100-003146 3/8 3
DPX4T40 40FT 43" 100-006963 31/64  100-003146 3/8 4
DPX8GT20 20FT 43" 100-006963 31/64  100-003146 3/8 2
DPX8GT25 25FT 43" 100-006963 31/64  100-003146 3/8 2
DPX8GT30 30FT 43" 100-006963 31/64  100-003146 3/8 3
DPX8GT40 40FT 43" 100-006963 31/64  100-003146 3/8 4
DPX12GT20 20FT 43" 100-003808 1/2 100-006957 25/64 2
DPX12GT25 25FT 43" 100-003808 172 100-006957  25/64 2
DPX12GT30 30FT 43" 100-003808 172 100-006957  25/64 3
DPX12GT40 40FT 43" 100-003808 172 100-006957 25/64 4
DPX16GT20 20FT 43" 100-006964  33/64  100-006958 13732 2
DPX16GT25 25FT 43" 100-003809 33/64  100-006958 13/32 2
DPX16GT30 30FT 43" 100-006964  33/64  100-006958 13732 3
DPX16GT40 40FT 43" 100-006964  33/64  100-006958 13/32 4
NOTE:

1. ORIFICE SIZE: OCCASIONALLY CONDITIONS MAY EXIST THAT REQUIRE
ORIFICE SIZE TO BE MODIFIED.

ORIFICE-2020
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STANDARD LEVELING (AUGER) SYSTEM

ALL MOTORS - 230vV-1P - 240v-3P - 480v-3P

DELUX

MODEL TYPE MOTOR DESCRIPTION MOTOR P/N.
DP10 AUGER-8” 2HP-1750RPM-60HZ-115/230v-1P-182T-1 1/8 004-007779
DP15 AUGER-8” 3HP-1750RPM-60HZ- 230v-1pP-1847-1 1/8 004-005417
DP20 AUGER-8"” 3HP-1750RPM-60HZ- 230v-1p-1841-1 1/8 004-005417
DP30 AUGER-8” 5HP-1750RPM-60HZ~ 230v-1p-1841-1 1/8 004-004869
DP40 AUGER-8" SHP-1750RPM-60HZ- 230v-1pP-184T1-1 1/8 004-004869
DPSL10 AUGER-8” 2HP-1750RPM-60HZ-240/480v-3P-145T- 7/8 004-002673
DPSL15 AUGER-8” 3HP-1750RPM-60HZ-240/480v-3P-182T-1 1/8 004-002671
DPSL20 AUGER-8” 3HP-1750RPM-60HZ-240/480v-3P-182T-1 1/8 004-002671
DPSL25 AUGER-8"” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPSL30 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPSL40 AUGER-8" 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPXSL20 AUGER-8” 3HP-1750RPM-60HZ-240/480v-3P-182T-1 1/8 004-002671
DPXSL25 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPXSL30 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPXSL40 AUGER-10" 10HP-1750RPM-60HZ-240/480v-3P-215T-1 3/8 004-002675
DPX4T20 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX4T25 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX4T30 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX4T40 AUGER-10" 10HP-1750RPM-60HZ-240/480v-3P-215T-1 3/8 004-002675
DPX8GT20 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX8GT25 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX8GT30 AUGER-8” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX8GT40 AUGER-10" 10HP-1750RPM-60HZ-240/480v-3P-215T-1 3/8 004-002675
DPX12GT20 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX12GT25 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX12GT30 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX12GT40 AUGER-10" 10HP-1750RPM-60HZ-240/480v-3P-215T-1 3/8 004-002675
DPX16GT20 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX16GT25 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX16GT30 AUGER-10” 5HP-1750RPM-60HZ-240/480v-3P-184T-1 1/8 004-002672
DPX16GT40 AUGER-10" 10HP-1750RPM-60HZ-240/480v-3P-215T-1 3/8 004-002675

NOTE: 1. ALL MOTORS SHOWN 240V/480V-3P UNLESS STATED (1P) INDICATING 230V-1P.
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STANDARD LEVELING (AUGER) SYSTEM

ALL MOTORS - 380v-3P

DELUX

MODEL TYPE MOTOR DESCRIPTION MOTOR P/N.
DPSL10 AUGER-8” 2HP-1450RPM-50HZ~ 380v-3P-145T- 7/8 004-007854
DPSL15 AUGER-8” 3HP-1450RPM-50HZ- 380v-3pP-1827-1 1/8 004-007855
DPSL20 AUGER-8” 3HP-1450RPM-50HZ - 380v-3P-182T7-1 1/8 004-007855
DPSL25 AUGER-8” 5HP-1450RPM-50HZ- 380v-3pP-1847-1 1/8 004-007856
DPSL30 AUGER-8” 5HP-1450RPM-50HZ~ 380v-3P-184T1-1 1/8 004-007856
DPSL40 AUGER-8" 5HP-1450RPM-50HZ- 380v-3pP-1847-1 1/8 004-007856
DPXSL20 AUGER-8” 3HP-1450RPM-50HZ~ 380v-3P-182T7-1 1/8 004-007855
DPXSL25 AUGER-8” 5HP-1450RPM-50HZ- 380v-3pP-1847-1 1/8 004-007856
DPXSL30 AUGER-8” 5HP-1450RPM-50HZ~ 380v-3P-184T1-1 1/8 004-007856
DPXSL40 AUGER-10" 10HP-1450RPM-50HZ- 380v-3pP-215T-1 3/8 004-007857
DPX4T20 AUGER-8” 3HP-1450RPM-50HZ~ 380v-3P-182T7-1 1/8 004-007855
DPX4T25 AUGER-8” 3HP-1450RPM-50HZ- 380v-3pP-1827-1 1/8 004-007855
DPX4T30 AUGER-8"” 5HP-1450RPM-50HZ~ 380v-3P-184T1-1 1/8 004-007856
DPX4T40 AUGER-10" 10HP-1450RPM-50HZ- 380v-3pP-215T-1 3/8 004-007857
DPX8GT20 AUGER-8” 5HP-1450RPM-50HZ~ 380v-3P-184T1-1 1/8 004-007856
DPX8GT25 AUGER-8” 5HP-1450RPM-50HZ- 380v-3pP-1847-1 1/8 004-007856
DPX8GT30 AUGER-8"” 5HP-1450RPM-50HZ~ 380v-3P-184T1-1 1/8 004-002656
DPX8GT40 AUGER-10" 10HP-1450RPM-50HZ- 380v-3pP-215T-1 3/8 004-007857
DPX12GT20 AUGER-10"  5HP-1450RPM-50HZ- 380v-3P-184T1-1 1/8 004-007856
DPX12GT25 AUGER-10" 5HP-1450RPM-50HZ- 380v-3pP-184T7-1 1/8 004-007856
DPX12GT30 AUGER-10"  5HP-1450RPM-50HZ- 380v-3P-184T-1 1/8 004-007856
DPX12GT40 AUGER-10" 10HP-1450RPM-50HZ- 380v-3P-215T-1 3/8 004-007857
DPX16GT20 AUGER-10"  5HP-1450RPM-50HZ- 380v-3P-184T1-1 1/8 004-007856
DPX16GT25 AUGER-10" 5HP-1450RPM-50HZ- 380v-3P-184T7-1 1/8 004-007856
DPX16GT30 AUGER-10"  5HP-1450RPM-50HZ- 380v-3P-184T-1 1/8 004-007856
DPX16GT40 AUGER-10" 10HP-1450RPM-50HZ- 380v-3P-215T-1 3/8 004-007857

NOTE: 1. ALL MOTORS SHOWN 380Vv-3P.
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STANDARD LEVELING (AUGER) SYSTEM

ALL MOTOR - 575Vv-3P

DELUX

MODEL TYPE MOTOR DESCRIPTION MOTOR P/N.
DPSL10 AUGER-8" 2HP-1750RPM-60HZ- 575v-3pP-145T- 7/8 004-007425
DPSL15 AUGER-8" 3HP-1750RPM-60HZ - 575v-3P-182T7-1 1/8 004-007615
DPSL20 AUGER-8" 3HP-1750RPM-60HZ- 575v-3pP-182T-1 1/8 004-007615
DPSL25 AUGER-8" 5HP-1750RPM-60HZ~ 575v-3P-184T1-1 1/8 004-007629
DPSL30 AUGER-8" SHP-1750RPM-60HZ- 575v-3pP-1841-1 1/8 004-007629
DPSL40 AUGER-8" 5HP-1750RPM-60HZ~ 575v-3P-184T-1 1/8 004-007629
DPXSL20 AUGER-8" 3HP-1750RPM-60HZ- 575v-3pP-1827-1 1/8 004-007615
DPXSL25 AUGER-8" 5HP-1750RPM-60HZ~ 575v-3P-184T1-1 1/8 004-007629
DPXSL30 AUGER-8" 5SHP-1750RPM-60HZ- 575v-3pP-1841-1 1/8 004-007629
DPXSL40 AUGER-10" 10HP-1750RPM-60HZ- 575v-3pP-215T-1 3/8 004-007570
DPX4T20 AUGER-8" 5HP-1750RPM-60HZ- 575v-3pP-1841-1 1/8 004-007629
DPX4T25 AUGER-8" 5HP-1750RPM-60HZ~ 575v-3P-184T1-1 1/8 004-007629
DPX4T30 AUGER-8" SHP-1750RPM-60HZ- 575v-3pP-184T-1 1/8 004-007629
DPX4T40 AUGER-10" 10HP-1750RPM-60HZ- 575v-3pP-215T-1 3/8 004-007570
DPX8GT20 AUGER-8" 5HP-1750RPM-60HZ- 575v-3pP-1847-1 1/8 004-007629
DPX8GT25 AUGER-8" 5HP-1750RPM-60HZ~ 575v-3P-184T1-1 1/8 004-007629
DPX8GT30 AUGER-8" 5SHP-1750RPM-60HZ- 575v-3pP-184T-1 1/8 004-007629
DPX8GT40 AUGER-10" 10HP-1750RPM-60HZ- 575v-3pP-215T-1 3/8 004-007570
DPX12GT20 AUGER-10" 5HP-1750RPM-60HZ- 575v-3pP-184T1-1 1/8 004-007629
DPX12GT25 AUGER-10" 5HP-1750RPM-60HZ- 575v-3P-184T1-1 1/8 004-007629
DPX12GT30 AUGER-10" 5HP-1750RPM-60HZ- 575v-3pP-1841-1 1/8 004-007629
DPX12GT40 AUGER-10" 10HP-1750RPM-60HZ- 575v-3pP-215T-1 3/8 004-007570
DPX16GT20 AUGER-10" 5HP-1750RPM-60HZ- 575v-3pP-184T1-1 1/8 004-007629
DPX16GT25 AUGER-10" 5HP-1750RPM-60HZ- 575v-3P-184T1-1 1/8 004-007629
DPX16GT30 AUGER-10" 5HP-1750RPM-60HZ- 575v-3pP-1841-1 1/8 004-007629
DPX16GT40 AUGER-10" 10HP-1750RPM-60HZ- 575v-3pP-215T-1 3/8 004-007570

NOTE: 1 ALL MOTORS SHOWN 575v-3P.
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DATE: 01-01-20

DIS-LEV-DRAG-230V-240V-480V-LSN
OPTIONAL DRAG SYSTEM — DISCHARGE AND/OR LEVELING

(FOR LEESON/OHIO GEAR GEAR REDUCERS)
ALL MOTORS - 230V-1P — 240V-3P - 480V-3P

MODEL TYPE MOTOR PART NUMBER REDUCER REDUCER
PART NUMBER
DP10 DRAG-g" [ THP=1750RPH-00HZ-115/230V-1P 004-006471 | 30:1 140TC-1 1/4 | 052-008863
DP15 DRAG-g" | THP=1750RPH-00HZ-115/230V-1P 004-006471 | 30:1 140TC-1 1/4 | 052-008863
DP20 DRAG-g | LHP=1750RPM-COHZ 115/230v-1P 004-006471 | 30:1 140TC-1 1/4 | 052-008863
DP30 DRAG-g" | ZHP-17SO0RPH-BOHZ=115/230v-1P 004-007896 | 30:1 180TC-1 3/8 | 052-007922
DP40 DRAG-g | SHP-1/SORPI-GOBZ  (Z30V-1P 004-006473 | 20:1 180TC-1 1/4 | 052-008864
DPSL10 DRAG-g" | ZHP=1750RPH-B0HZ=240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPSL15 DRAG-g" | ZHP=1750RPH-B0HZ=240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPSL20 DRAG-g" | ZHP=1750RPH-00HZ-240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPSL25 DRAG-g | 2HP=1750RPM-COHZ 220/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPSL30 DRAG-g" | ZHP-1750RPH-B0HZ=240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPSL40 DRAG-g" | SHP=17SORPU-80HZ-240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPXSL20 DRAG-g" | ZHP=1750RPH-80HZ=240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPXSL25 DRAG-g" | SHP-1750RPH-80HZ-240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPXSL30 DRAG-gr | SHP=17SORPH-80HZ-240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPXSL40 GORAGBL | SHP-17SORPHI-O0HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX4T20 DRAG-g" | ZHP=1750RPH-B0HZ-240/480V-3P 004-005416 | 30:1 140TC-1 1/4 | 052-008863
DPX4T25 DRAG-g" | SHP=17SORPU-60HZ-240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX4T30 DRAG-g" | 3HP~=1750RPH-COHZ 240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPXA4T40 GORAG_BL | SHP-1750RPNI-00HZ 220/480v-3P 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 DRAG-g" | SHP~=1750RPH-COHZ 240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT25 GORAG_BL | SHP-1750RPN-00HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT30 GORAG L | SHP-1750RPH-O0HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT40 GORAG B | SHP-17SORPHI-O0HZ 220/480v-3P 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT20 DRAG-g" | SHP=17SORP-80HZ-240/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX12GT25 GORAG B | SHP-17SORPHI-O0HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX12GT30 RAGE | SHP-1750RPH-GOHZ_2207480v-3P 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT40 GORAG_BL | SHP-1780RPN-00HZ220/480v-3P 004-001982 | 30:1 180TC-1 7/8 | 052-008866
DPX16GT20 GORAGBL | SHP-1750RPN-00HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX16GT25 GORAG_BL | SHP-1750RPN-00HZ 220/480v-3P 004-001980 | 20:1 180TC-1 1/4 | 052-008864
DPX16GT30 GORAGBL | SHP-1750RPH-O0HZ 220/480v-3P 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 GORAG B | SHP-17o0RPHI-O0HZ 220/480v-3P 004-001982 | 30:1 180TC-1 7/8 | 052-008866

NOTE: 1. ALL MOTORS SHOWN 240V/480V-3P UNLESS STATED

2. DRAG CAPACITIES (DRYER BU/HR @ 5 POINTS)

30:1 UP TO 1200 BU/HR DRYER MAX.
20:1 UP TO 1900 BU/HR DRYER MAX.
15:1 UP TO 2560 BU HR DRYER MAX.
30:1 UP TO 2880 BU/HR DRYER MAX.

3. WHEN ORDERING GEAR REDUCERS STATE:

2310 BU 2HP
3465 BU 3HP
4620 BU 3HP
5355 BU 5HP
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(1P) INDICATING 230V-1P

(DRAG 8” WIDE X 10 HIGH)
(DRAG 8” WIDE X 10 HIGH)
(DRAG 8” WIDE X 10” HIGH
(DRAG 8” WIDE X 14” HIGH) - DPX12GT & DPX16GT ONLY

BRAND — RATIO - FRAME - SHAFT DIAMETER.




DATE: 01-01-20

DIS-LEV-DRAG-380V-LSN-2020
OPTIONAL DRAG SYSTEM — DISCHARGE AND/OR LEVELING

(FOR LEESON/OHIO GEAR GEAR REDUCERS)

ALL MOTORS - 380V-3P

WMOTOR GEAR
PART NUMBER GEAR REDUCER
MODEL FT TYPE MOTOR REDUCER PART NUMBER
DPSL10 10 | DRAG-gw | ZHP-1230RPM-SOHMZ- o 350V=3P | 004-007866 | 30:1 140TC-1 1/4 | 052-008863
DPSL15 15 | DRAG-g» | ZHP 1 ORPN-SOHZs os3o0V=3P | 004-007866 | 30:1 140TC-1 1/4 | 052-008863
DPSL20 20 | DRAG-g" | ZHP1oSORPM-SONZs 6s80V™3P | 004-007866 | 30:1 140TC-1 1/4 | 052-008863
DPSL25 25 | DRaG-g" | ZHP-10SORPM-SOHZS 6s380V™3P | 004-007866 | 30:1 140TC-1 1/4 | 052-008863
DPSL30 30 | DRAG-g" | 2HP-1450RPM-SOHZ"  o380V-3P 1 004-007866 | 30:1 140TC-1 174 | 052-008863
DPSL40 40 | DRAG-g" | SHP-IASORPU-SO0H- oo 80V~3P | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPXSL20 20 | DRAG-g" | ZHP-aS0RPN-SOHZ < 50V™3P | 004-007866 | 30:1 140TC-1 174 | 052-008863
DPXSL25 25 | DRAG-8" | 3PPl O Ass o0V | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPXSL30 30 | DRAG-g" | 3PPl O Ass o0V | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPXSL40 a0 | DRGSR RO L Ass o0V ™3P | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPX4T20 20 | DRAG-g" | 2HP-1950RPM-SOHZ"  (o380V~3P | 004-007866 | 30:1 140TC-1 174 | 052-008863
DPX4T25 25 | DRAG-g" | SHPIASORPI-S0R-  1ss82V™3P | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX4T30 30 | DRAG-g" | SHPIaSORPIoOR  rss el 3" | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX4T40 a0 | R SRR cLass oo 3" | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 20 | DRAG-g | SHP-IISORPH-SO0H- oo °80V=3" | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT25 25 | DG | HP RO L Ass 823" | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT30 30 | e | e RO LAss 8 Y 3" | 004-007867 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT40 a0 | R PR L Ass oY% | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT20 20 | DRAG-g | SHP-IASORPU-SO0H- oo 00V~3P | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX12GT25 25 | DG I HP RO Ass o0V 3P | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX12GT30 30 | e | SHP RO Ass o2V ™3P | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT40 a0 | R SRR O Ass-aoV ™3 | 004-007868 | 30:1 180TC-1 7/8 | 052-008866
DPX16GT20 20 | R | B e Ass a2V 3" | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX16GT25 25 | DG I HP RO Ass o0V 3P | 004-007867 | 20:1 180TC-1 174 | 052-008864
DPX16GT30 30 | DG | SHP AR O Ass o2V ™3P | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 a0 | DR B SRR RO ass ooV ™3P | 004-007868 | 30:1 180TC-1 7/8 | 052-008866
NOTE: 1. ALL MOTORS SHOWN 380V-3P.
2. DRAG CAPACITIES @ 5 POINTS
30:1 UP TO 1200 BUZHR DRYER MAX. 1914 BU 2HP (DRAG 8” WIDE X 10" HIGH)
20°1 UP TO 2000 BU/HR DRYER MAX. 2871 BU 3HP (DRAG 8” WIDE X 10" HIGH)
15:1 UP TO 2720 BU HR DRYER MAX. 3828 BU 3HP (DRAG 8” WIDE X 10 HIGH
30°1 UP TO 3300 BU/HR DRYER MAX. 4437 BU 5HP (DRAG 8” WIDE X 14" HIGH) - DPX12GT/DPX16GT ONLY
3. WHEN ORDERING GEAR REDUCERS STATE: BRAND — RATIO - FRAME - SHAFT DIAMETER.
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DATE: 01-01-20 DIS-LEV-DRAG-575V-LSN-2020

OPTIONAL DRAG SYSTEM — DISCHARGE AND/OR LEVELING
(FOR LEESON/OHIO GEAR GEAR REDUCERS)
ALL MOTORS - 575V-3P

GEAR
MODEL TYPE MOTOR PART NUMBER REDUCER panEPHCER
DPSL10 DRAG-g | ZHP-1730RPN-00HZZ  SISV=3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPSL15 DRAG-g | ZHP-1730RPN-0CHZ= BE5V=3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPSL20 DRAG-g | ZHP-1730RPN=0CHZ=  2E5V=3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPSL25 DRAG-g | ZHP-1730RPN=00HZZ  (>5°Y™3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPSL30 DRAG-g | ZHP-1730RPM=00HZS <25 3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPSL40 DRAG-g" | 3P RO L ass = | 004-007571 [ 20:1 180TC-1 1/4 | 052-008864
DPXSL20 DRAG-g | ZHP-1730RPN-0CHZ=  BE5V=3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPXSL25 DRAG-g | AP RO e h V" | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPXSL30 DRAG-g | 3P RO ass > | 004-007571 [ 20:1 180TC-1 1/4 | 052-008864
DPXSL40 | 3P R L ass s | 004-007571 [ 20:1 180TC-1 1/4 | 052-008864
DPXA4T20 DRAG-g | ZHP-1730RPM=00HZS (25 3P | 004-007616 | 30:1 140TC-1 1/4 | 052-008863
DPX4T25 DRAG-8" | SHP=1IoORPU-O0R - rss n =" | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX4T30 DRAG-g [ SHP-1I0RPU-00H- o252V P | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX4T40 G| 3P R L ass - = | 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 DRAG-g | 3P RO ass > | 004-007571 [ 20:1 180TC-1 1/4 | 052-008864
DPX8GT25 | 3P R L ass P | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT30 R | SHP R O L ass n " = | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX8GT40 SR | 3P RO ass = | 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT20 DRAG-g | 3P RO ass " | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX12GT25 G| 3P R L ass = | 004-007571 [ 20:1 180TC-1 1/4 | 052-008864
DPX12GT30 | 3P R L ass a2 | 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT40 R | SHP R O nss " | 004-007631 | 30:1 180TC-1 7/8 | 052-008866
DPX16GT20 G| 3P R L ass = | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX16GT25 G| 3P R cLass - = | 004-007571 | 20:1 180TC-1 1/4 | 052-008864
DPX16GT30 G| 3P R L ass - = | 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 | PP e R e ass 3P | 004-007631 | 30:1 180TC-1 7/8 | 052-008866
NOTE: 1. ALL MOTORS SHOWN 575V-3P.
2. DRAG CAPACITIES @ 5 POINTS
30:1 UP TO 1200 BUZHR DRYER MAX. 2310 BU 2HP (DRAG 8” WIDE X 10 HIGH)
2071 UP TO 2000 BU/HR DRYER MAX. 3465 BU 3HP (DRAG 8~ WIDE X 10" HIGH)
15°1 UP TO 2720 BU HR DRYER MAX. 4620 BU 3HP (DRAG 8” WIDE X 10" HIGH
30°1 UP TO 3300 BU/HR DRYER MAX. 5355 BU 5HP (DRAG 8~ WIDE X 14 HIGH) - DPX12GT/DPX16GT ONLY

3. WHEN ORDERING GEAR REDUCERS STATE: BRAND — RATIO - FRAME - SHAFT DIAMETER.
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10F1

DIS-STD-230V-240V-480V-LSN-2020

STANDARD DISCHARGE SYSTEM

(FOR LEESON/OHIO GEAR GEAR REDUCERS)
ALL MOTORS — 230V-1P — 240V-3P - 480V-3P

MOTOR GEAR
MODEL TYPE MOTOR PART GEAR REDUCER
FT NUMBER REDUCER PART NUMBER

DP10 10 | AuGER-g | THP-1720RPN-COHZ-115/230V-1P 1 004-006471 | 5:1 140TC-7/8 | 052-008861
DP15 15 | AUGER-g | 1HP-1720RPN-COHZ-115/230V-1P | 004-006471 | 5:1 140TC-7/8 | 052-008861
DP20 20 | AugEr-g~ | LHP-1750RPM-BOHZ-115/230V=1P | 004-006471 | 5:1 140TC-7/8 | 052-008861
DP30 30 | AuGER-g" | 2HP-17SORPN-6OHZ-L15/230V-1P | 004-007896 | 5:1 180TC-1 1/8 | 052-008862
DP40 40 | AUGER-g" | SHP-1ISORPI-EORZ.  (Z30V~1P | 004-006473 | 5:1 180TC-1 1/8 | 052-008862
DPSL10 10 | AUGER-g | 1HP-172O0RPN-COHZ-220/480V-3P | 004-005415 | 5:1 140TC-7/8 | 052-008861
DPSL15 15 | AUGER-g" | THP-1750RPN-00HZ-220/480V=3P | 004-005415 | 5:1 140TC-7/8 | 052-008861
DPSL20 20 | AuGER-g" | LHP-1750RPM-COHZ-230/480V-3F | 004-005415 | 5:1 140TC-7/8 | 052-008861
DPSL25 25 | AUGER-g" | 2HP~1750RPM-COHZ 230/480V-3F | 004-005416 | 5:1 140TC-7/8 | 052-008861
DPSL30 30 | AUGER-g" | 2HP-1750RPN-O0HZ 220/480V=3P | 004-00s416 | 5:1 140TC-7/8 | 052-008861
DPSL40 40 | AUGER-g | SHP-17SORPH-GOHZ 230/480V=3P | 004-001980 | 5:1 180TC-1 1/8 | 052-008862
DPXSL20 20 | AUGER-g" | 2HP-1750RPM-COHZ-230/480V=3F | 004-00s416 | 5:1 140TC-7/8 | 052-008861
DPXSL25 25 | AUGER-g" | SHP-17S0RPU-GOHZ 230/480V-3F | 004-001980 | 5:1 180TC-1 1/8 | 052-008862
DPXSL30 30 | AUGER-g" | SHP-1/SORPH-OOHZ 220/480V=3P | 004-001980 | 5:1 180TC-1 1/4 | 052-008862
DPXSL40 40 | DRAG-g" | 3HP-175ORPH-COHZ 220/480V=3P | 004-001080 | 20:1-180TC-1-1/4 | 052-008864
DPX4T20 20 | AUGER-g" | 2HP-1750RPM-COHZ-230/480V=3P | 004-005416 | 5:1 140TC-7/8 | 052-008861
DPX4T25 25 | AUGER-g" | SHP-1750RPU-GOHZ 230/480V-3F | 004-001080 | 5:1 180TC-1 1/8 | 052-008862
DPX4T30 30 | DRAG-g | 3HP-17SORPH-O0HZ-220/480V=3P | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPXAT40 40 | DRAG-g" | SHP-17SORPH-GOHZ 220/480V=3P | 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 20 | AUGER-g" | 2HP-1750RPM-COHZ-230/480V=3F | 004-00s416 | 5:1 140TC-7/8 | 052-008861
DPX8GT25 25 | DRAG-g" | SHP-17SORPU-GOHZ2307480V-3F | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT30 30 | DRAG-g | 3HP-17SORPI-O0HZ-220/480V=3P | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT40 40 | DRAG-g" | SHP-17SORPH-GOHZ 220/480V=3P | 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT20 20 | AUGER-g" | 2HP-1750RPM-COHZ-230/480V=3FP | 004-005416 | 5:1 140TC-7/8 | 052-008861
DPX12GT25 25 | DRAG-g" | SHP-17SORPU-GOHZ2207480V-3F | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPX12GT30 30 | DRAG-g | 3HP-1/SORPH-OOHZ 220/480V=3P | 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX12GT40 a0 | DRAG-8" | SHP-1780RPH-COHZ 220/480V=3P | 004-001982 | 30:1 180TC-1-7/8 | 052-008866
DPX16GT20 20 | DRAG-g~ | SHP-1750RPU-GOHZ-230/480V-3F | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPX16GT25 25 | DRAG-g" | SHP-175ORPU-GOHZ2307480V-3F | 004-001980 | 20:1-180TC-1-1/4 | 052-008864
DPX16GT30 30 | DRAG-g | 3HP-17SORPH-OOHZ 220/480V=3P | 004-001980 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 ap | DRAG-8" | SHP-1780RPH-COHZ 220/480V=3P | 004-001982 | 30:1 180TC-1-7/8 | 052-008866

NOTE: 1. ALL MOTORS SHOWN 240V/480V-3P UNLESS STATED (1P) INDICATING 230V-1P

2. DRAG

CAPACITIES @ 5 POINTS

30:1
20:1
15:1
30:1

3. WHEN

01/01/20

UP TO 1200 BU/HR DRYER
UP TO 2000 BU/HR DRYER
UP TO 2720 BU HR DRYER
UP TO 3300 BU/HR DRYER

ORDERING GEAR REDUCERS

MAX.
MAX.
MAX .
MAX.

STATE:

2310 BU
3465 BU
4620 BU
5355 BU

BRAND

2HP
3HP
3HP
5HP

(DRAG 8 WIDE
(DRAG 8 WIDE
(DRAG 8 WIDE
(DRAG 8 WIDE

XXX X

10” HIGH)
10” HIGH)
10” HIGH
14” HIGH) - DPX12GT/16GT ONLY

— RATIO - FRAME - SHAFT DIAMETER.
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STANDARD DISCHARGE SYSTEM

DIS-STD-380V-LSN-2020

(FOR LEESON/OHIO GEAR GEAR REDUCERS)
ALL MOTORS — 380V-3P

MOTOR GEAR

MODEL TYPE MOTOR NUMBER REDUCER PART NUMBER
DPSL10 AUGER-g" | 1HP-1750RPU-SORZZ  (380V=3" | 004-007865 | 5:1 140TC-7/8 052-008861
DPSL15 AUGER-g" | tHP-1250RPU-SORZZ  380V=3P 1 004-007865 | 5:1 140TC-7/8 052-008861
DPSL20 AUGER-g" | tHP-1250RPU-S0BZZ  380V=3P 1 004-007865 | 5:1 140TC-7/8 052-008861
DPSL25 AUGER-g" | 2HP-1250RPM-SORZZ 380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPSL30 AUGER-g | 2HP-1250RPU-SORZZ 380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPSL40 AUGER-g | SHP-1450RPM-S0RZ" 380V=3P 1 004-007867 | 5:1 180TC-1 1/8 | 052-008862
DPXSL20 AUGER-g" | 2HP-1750RPU-SORZZ  380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPXSL25 AUGER-g" | SHP-1950RPI-S0RBZZ  380V=3P | 004-007867 | 5:1 180TC-1 1/8 | 052-008862
DPXSL30 AUGER-g" | SHP-1950RPU-S0RZ7  380V=3P 1 004-007867 | 5:1 180TC-1 1/8 | 052-008862
DPXSL40 DRAG-g" | SHP=12S0RPH-S0HZ 1 cso50V™3P | 004-007867 | 20:1-180TC-1-1/4 | 052-008864
DPXAT20 AUGER-g+ | 2HP-1250RPH-SORZZ 380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPX4T25 AUGER-g" | SHP-185ORPI-SORZZ  (389V=3" | 004-007867 | 5:1 180TC-1 1/8 | 052-008862
DPX4T30 DRAG-8" | 3P O a0V ™3P | 004-007867 | 20:1-180TC-1-1/4 | 052-008864
DPX4T40 DRAG-8" | 3HP = O hss o0 ™3P | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 | AUGER-g" | 2HP-1430RPU-SORZ  380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPX8GT25 DRAG-g" | SHP=1ASORPU-SO0RZ  <s>o0V™3P | 004-007867 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT30 DRAG-8" | 3HP = R a0 ™3P | 004-007867 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT40 DRAG-8" | 3HP = R a0 ™3P | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX126T20 | AUGER-g" | 2HP-1430RPU-SORZ  380V=3P 1 004-007866 | 5:1 140TC-7/8 052-008861
DPX126T25 | DRAG-g" | SHP-1SORPU-SORZ- . 389V=3P | 004-007867 | 20:1-180TC-1-174 | 052-008864
DPX126T30 | DRAG-g" | SHP-145ORPU-SOHZ-  380V=3P 1 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX126T40 | DRAG-8" | SHP-1490RPU-SORZ"  (350V=3P | 004-007868 | 30:1 180TC-1-7/8 | 052-008866
DPX166T20 | DRAG-g" | 3HP=12SORPI-SORZ.  (389Y=3P | 004-007867 | 20:1-180TC-1-1/74 | 052-008864
DPX166T25 | DRAG-g" | 3HP-18SORPI-SORZ-  <359Y=3P | 004-007867 | 20:1-180TC-1-1/4 | 052-008864
DPX166T30 | DRAG-g" | SHP-18SORPU-SORZ- . 389Y=3P | 004-007867 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 | DRAG=BT | SHP=LaoORPl-SORZ e o0 ™3P | 004-007868 | 30:1 180TC-1-7/8 | 052-008866

NOTE: 1. ALL MOTORS SHOWN

380V 3P (50HZ)

2. DRAG CAPACITIES @ 5 POINTS
30:1 UP TO 1200 BU/HR DRYER
20:1 UP TO 1900 BU/HR DRYER
15:1 UP TO 2560 BU HR DRYER
30:1 UP TO 2880 BU/HR DRYER

3. WHEN ORDERING GEAR REDUCERS

01/01/20

MAX.
MAX.
MAX .
MAX.

STATE:

1914 BU
2871 BU
3828 BU
4437 BU

2HP
3HP
3HP
5HP

(DRAG 8” WIDE
(DRAG 8” WIDE
(DRAG 8” WIDE
(DRAG 8” WIDE

XXX X

107 HIGH)
10” HIGH)
10~ HIGH
14” HIGH) - DPX12GT/16GT ONLY

BRAND — RATIO - FRAME - SHAFT DIAMETER.
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STANDARD DISCHARGE SYSTEM

(FOR LEESON/OHIO GEAR GEAR REDUCERS)

ALL MOTORS — 575V-3P

DIS-STD-575V-LSN-2020

MOTOR GEAR
PART GEAR REDUCER

MODEL TYPE MOTOR NUMBER REDUCER PART NUMBER
DPSL10 AUGER-g" | tHP-17oORPU-B0RZ (25> P 004-007424 | 5:1 140TC-7/8 052-008861
DPSL15 AUGER-g" | tHP-175ORPU-CORZT  25°V=3P 004-007424 | 5:1 140TC-7/8 052-008861
DPSL20 AUGER-g" | tHP=175ORPU-CORZT  25°V=3P 004-007424 | 5:1 140TC-7/8 052-008861
DPSL25 AUGER-g" | 2HP-1750RPU-CORZT SI5V=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPSL30 AUGER-g | 2HP-1750RPM-COHZY ST5V=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPSL40 AUGER-g+ | SHP-1750RPU-COHZ" SI5V=3P 004-007571 | 5:1 180TC-1 1/8 | 052-008862
DPXSL20 AUGER-g" | 2HP-1720RPU-BORZY  25oV=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPXSL25 AUGER-g" | SHP-175ORPU-BORZ-  25°V=3P 004-007571 | 5:1 180TC-1 1/8 | 052-008862
DPXSL30 AUGER-g" | SHP-1750RPU-BORZT DZ5V=3P 004-007571 | 5:1 180TC-1 1/8 | 052-008862
DPXSL40 DRAG-g" | SHP=1ISORPHI-00HZ o252 %P 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX4T20 AUGER-g | 2HP-1750RPM-CORZ" S75V=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPX4T25 AUGER-g" | SHP-175ORPI-OORZ.  (25>V P 004-007571 | 5:1 180TC-1 1/8 | 052-008862
DPX4T30 DRAG-8" | SHP=1 O OO s n o 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX4T40 DRAG-8" | SHP=1 OO s n o 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX8GT20 | AUGER-g" | 2HP-17R0RPM-CORZ  >EoV=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPX8GT25 DRAG-g" | SHP=1ISORPU-8ORZ <o =" 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT30 DRAG-g" | 3HP=1 ORI OORZ s n o 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX8GT40 DRAG-g" | 3HP=1 RO s n o 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX126T20 | AUGER-g" | 2HP-1730RPM-CORZ SI5V=3P 004-007616 | 5:1 140TC-7/8 052-008861
DPX126T25 | DRAG-g" | SHP-1ISQRPU-GORZ-  >5°V=3P 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX126T30 | DRAG-g" | SHP-17SORPH-GOHZ- SLSV=3P 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX126T40 | DRAG=B™ | SHP=1790RPU-GORZ  <oh2 =" 004-007631 | 30:1 180TC-1-7/8 | 052-008866
DPX166T20 | DRAG-g" | 3HP-1ISORPI-GORZ-  >5°V~3P 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX166T25 | DRAG-g" | 3HP-1ISORPI-GORZ-  >52Y~3P 004-007571 | 20:1-180TC-1-1/4 | 052-008864
DPX166T30 | DRAG-g" | SHP-1ISORPU-GORZ-  >5°V=3P 004-007571 | 15:1 180TC-1 1/8 | 052-008865
DPX16GT40 | DRAG=B™ | SHP=1 oORPY-0ORZ csop =" 004-007631 | 30:1 180TC-1-7/8 | 052-008866

NOTE: 1. ALL MOTORS SHOWN 575V 3P

2. DRAG CAPACITIES @ 5 POINTS

30:1 UP TO 1200 BU/HR DRYER
20:1 UP TO 1900 BU/HR DRYER
15:1 UP TO 2560 BU HR DRYER
30:1 UP TO 2880 BU/HR DRYER

3. WHEN ORDERING GEAR REDUCERS

01/01/20

MAX.
MAX.
MAX .
MAX.

STATE:

2310 BU
3465 BU
4620 BU
5355 BU

2HP
3HP
3HP
5HP

(DRAG 8” WIDE X 10~
(DRAG 8” WIDE X 10~
(DRAG 8” WIDE X 10~
(DRAG 8” WIDE X 14~

HIGH)
HIGH)
HIGH

HIGH)

BRAND — RATIO - FRAME - SHAFT DIAMETER.
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SHEAVES-230-240-480-575-380V-2020

SHEAVES & BUSHINGS
STANDARD LEVELING SYSTEM
(AUGER)
230V-1P & 240/480/575V-3P & 380V-3P 50HZ

MOTOR AUGER

MODEL SHEAVE BUSHING SHEAVE BUSHING
DP10 2B3.4 SH 7/8 2B15.4 SK 1-1/4
DP15 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DP20 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DP30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DP40 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPSL10 1B3.4 SH 7/8 2B15.4 SK 1-1/4
DPSL15 2B3.4 SH 7/8 2B15.4 SK 1-1/4
DPSL20 2B3.4 SH 7/8 2B15.4 SK 1-1/4
DPSL25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPSL30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPSL40 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPXSL20 2B3.4 SH 7/8 2B15.4 SK 1-1/4
DPXSL25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPXSL30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPXSL40 3B3.4 SH 1-3/8 3B15.4 SK 1-1/4
DPX4T20 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX4T25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX4T30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX4T40 3B3.4 SH 1-3/8 3B15.4 SK 1-1/4
DPX8GT20 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX8GT25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX8GT30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX8GT40 3B3.4 SH 1-3/8 3B15.4 SK 1-1/4
DPX12GT20 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX12GT25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX12GT30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX12GT40 3B3.4 SH 1-3/8 3B15.4 SK 1-1/4
DPX16GT20 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX16GT25 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX16GT30 2B3.4 SH 1-1/8 2B15.4 SK 1-1/4
DPX16GT40 3B3.4 SH 1-3/8 3B15.4 SK 1-1/4

NOTE: 1. USE BELT P/N: 049-007874 (B76).
2. REFER TO SHEAVE-BUSHING-BELT PAGE FOR PART NUMBERS.

01/01/20
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SPROCKET-230-240-480-575V-MAN-2020

SPROCKET CHART FOR 1 1/4” AUGER SHAFTS
230V-1P — 240V-3P — 480V-3P - 575V-3P

METERING | DC GEAR AUGER

MODEL ROLLS REDUCER REDUCER AUGER SHAFT
DP10 4032-1 4012-1 4016-7/8 4024-1 1/4
DP15 4032-1 4012-1 4016-7/8 4024-1 1/4
DP20 4032-1 4012-1 4016-7/8 4024-1 1/4
DP30 4032-1 4012-1 4016-1 1/8 4016-1 1/4
DP40 4032-1 4012-1 4024-1 1/8 4024-1 1/4
DPSL10 4032-1 4012-1 4016-7/8 4024-1 1/4
DPSL15 4032-1 4012-1 4016-7/8 4024-1 1/4
DPSL20 4032-1 4012-1 4016-7/8 4024-1 1/4
DPSL25 4032-1 4012-1 4016-7/8 4016-1 1/4
DPSL30 4032-1 4012-1 4016-7/8 4016-1 1/4
DPSL40 4032-1 4012-1 4024-1 1/8 4024-1 1/4
DPXSL20 4032-1 4016-1 4016-7/8 4016-1 1/4
DPXSL25 4032-1 4016-1 4024-1 1/8 4024-1 1/4
DPXSL30 4032-1 4016-1 4024-1 1/8 4024-1 1/4
DPXSL40 4032-1 4016-1 REFER TO DRAG CONVEYOR PARTS
DPX4T20 4032-1 4024-1 4016-7/8 4016-1 1/4
DPX4T25 4032-1 4024-1 4024-1 1/8 4024-1 1/4
DPX4T30 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX4T40 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX8GT20 4032-1 4024-1 4024-7/8 4024-1 1/4
DPX8GT25 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX8GT30 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX8GT40 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX12GT20 4032-1 4026-1 4024-7/8 4024-1 1/4
DPX12GT25 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX12GT30 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX12GT40 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX16GT20 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX16GT25 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX16GT30 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS
DPX16GT40 4032-1 4026-1 REFER TO DRAG CONVEYOR PARTS

NOTE: 1. THE METERING IDLER SPROCKET 4017-1/2 IS THE SAME FOR ALL DRYERS.
2. REFER TO SPROCKET PAGE FOR PART NUMBERS.
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SPROCKET-380V-MAN-2020

SPROCKET CHART FOR 1 1/4” AUGER SHAFTS

380V-3P
MODEL METERING | DT GEAR | AUGER REDUCER AUGER SHAFT
DPSL10 4032-1 4012-1 4016-7/8 4020-1 1/4
DPSL15 4032-1 4012-1 4016-7/8 4020-1 1/4
DPSL20 4032-1 4012-1 4016-7/8 4020-1 1/4
DPSL25 4032-1 4012-1 4020-7/8 4016-1 1/4
DPSL30 4032-1 4012-1 4020-7/8 4016-1 1/4
DPSL40 4032-1 4012-1 4024-1 1/8 4020-1 1/4
DPXSL20 4032-1 4016-1 4020-7/8 4020-1 1/4
DPXSL25 4032-1 4016-1 4024-1 1/8 4020-1 1/4
DPXSL30 4032-1 4016-1 4024-1 1/8 4020-1 1/4
DPXSL40 4032-1 4016-1 REFER TO DRAG CONVEYOR PARTS
DPX4T20 4032-1 4024-1 4020-7/8 4016-1 1/4
DPX4T25 4032-1 4024-1 4024-1 1/8 4020-1 1/4
DPX4T30 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX4T40 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX8GT20 4032-1 4024-1 4020-7/8 4020-1 1/4
DPX8GT25 4032-1 4024-1 REFER TO DRAG CONVEYOR PARTS
DPX8GT30 4032-1 4024-1 | REFER TO DRAG CONVEYOR PARTS
DPX8GT40 4032-1 4024-1 | REFER TO DRAG CONVEYOR PARTS
DPX12GT20 4032-1 4026-1 4016-7/8 4024-1 1/4
DPX12GT25 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX12GT30 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX12GT40 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX16GT20 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX16GT25 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX16GT30 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS
DPX16GT40 4032-1 4026-1 | REFER TO DRAG CONVEYOR PARTS

NOTE: 1.
2.

01/01/20
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WARNING: Installation and use of this product must be in
compliance with all Engineered Controls International, Inc.
instructions as well as requirements and provisions of NFPA
#54, NFPA #58, DOT, ANSI, all applicable federal, state,
Provincial and local standards, codes, regulations and laws.

Inspect regularly. Replace as required. The safe useful life of
a regulator is less than 15 years in most applications.

Installation and inspections should be performed only by
qualified personnel.

Be sure all instructions are read and understood before instal-
lation, operation and maintenance. These instructions mustbe
passed along to the end user of the products.

CAUTION: Contact or inhalation of liquid propane, ammonia
andtheirvapors can cause serious injury ordeath! NHs and LP-
Gas must be released outdoors in air currents that will insure
dispersion to prevent exposure to people and livestock. LP-
Gas must be kept far enough from any open flame or other
source ofignition to prevent fire or explosion! LP-Gas is heavier
than air and wiil not disperse or evaporate rapidly if released in
still air.

NOTE: All ECII® products are mechanical devices that will
eventually become inoperative due to wear, contaminants,
corrosion and aging of components made of materials such as
metal and rubber. As a general recommendation, regulators
should be replaced in 15 years or less.

The environment and conditions of use will determine the safe
service life of these products. Periodic inspection and mainte-
nance are essential.

Because ECII® products have a long and proven record of
quality and service, LP-Gas dealers may forget the hazards that
can occur because a regulator is used beyond its safe service
life. The life of a regulator is determined by the environment in
which it "lives". The LP-Gas dealer knows better than anyone
~what this environment is.

There is a developing trend in state legislation and in proposed
national legislation to make the owners of products respon-
sible for replacing products before they reach the end of their
safe useful life. LP-Gas dealers should be aware of legislation
which could affect them.

FOREWORD:

The 1580 Series Regulators are designed to reduce LP-Gas pres-
sure to between 3 and 125 PSIG. They are accurate and depend-
able over awide range of operating conditions, and come in a variety
of sizes, capacities and designs to suit your needs. Precision built
with multi-million BTU capacity, 1580 Series Regulators are perfect
for big, tough jobs such as crop drying, asphalt batch mixing, road
building (tar wagons), heat treating, high volume space heating and
other large industrial and commercial loads. Ideal as a first stage
regulator, the large nozzle and straight-through flow provide high
capacities and maximum resistance to freeze-ups. The AA1580
series is ideal for use in anhydrous ammonia applications such as
blue print machines and heat treating.

Installation:

Clean dirt and foreign material from all piping and fittings. Be sure
the regulator inlet and outlet are correctly installed in-line according
tothe designed flow pattern. The regulator can only be usedindoors
in accordance with NFPA #58. The requlator must be positioned to
protect the vent from the elements of ice, snow drifts, rain, dirt, bugs,
paint, or other foreign material. The 1580 Series Regulators are
designed for use in both vapor and liquid service, but caution must
be exercised with liguid service where the application involves
trapping liquid between the regulator and a shut-off valve, either
upstream or downstream of the regulator. Any hose or piping that
may hold trapped liquid should be protected by installing an ECI®
3127 Series Hydrostatic Relief Valve, or the equivalent,

 Adjustable

Adjustment:

The 1580 Series Regulator delivers any pressure within the range of
the spring size selected. Please follow the “recommended” ranges
shownin the chart. Adjustmentsare made by loosening the locknut
securing the adjusting screw in the bonnet. Turning the adjusting
screw down (clockwise) increases the delivery pressure. Turning
the adjusting screw up (counterclockwise) decreases the delivery

pressure.

Regulator aniger Delivery Pressure Range, PSIG
Series Suffix Recommended Actual
H 45-125 0-125
1580 L FEwEn -
N 3-30 0-30
H 45-125 0-125
AA1580 L 20 - 50 0-50
KW 3-25 0-30
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NOTICE

LP-Gasis extremely flammable and explosive. Failure toinstall parts exactly as described
intheinstructons could resultin a product that will not perform satisfactorily, Even if parts
are correctly installed, the product might fail to perform satisfactorily if other parts are
womn, corroded or dirty. Improper repair can cause leaks and malfunction, which could
resultin bodily injury and property damage. Any such use or installation of parts must
ONLY be done by experienced and trained personnel using accepted governmen-
tal and industrial safety procedures.

Most Engineered Controls International, Inc. products are listed with Underwriters
Laboratories as manufactured. If repaired, the continued validity of the UL listing is
contingent upon proper inspection to determine what needs repairing, proper repair
using Engineered Controls International, Ing, parts and procedures, and proper testing
for leakage and performance following repairs and installation.

Engineered Controls International, Inc. assumes no responsibility or liability for perform-
ance of products repaired in the field. It must be clearly understood that the person or
organization repairing the product assumes total responsibility for performance of the
product.

LIMITED WARRANTY AND LIMITATION OF LIABILITY

Limited Warranty

Engineered Controls International, Inc. warrants products and repair kits manufactured
by it to be free from defects in materials and warkmanship under normal use and service
for a period of 12 months from the date of installation or operation or 18 months fromthe
date of shipment from the factory, whichever is earlier. If within thirty days after buyer's
discovery of what buyer believes is a defect, buyer notifies Engineered Controls
International, Inc. thereof in writing, Engineered Controls International, Inc., at its option,
and within forty-five days, will repair, replace F.O.B. point of manufacture, or refund the
purchase price of that part or product found by it to be defective. Failure of buyer to give
such written notice within thirty days shall be deemed an absolute and unconditional
waiver of any and all claims of buyer arising out of such defect..

This warranty does not extend to any product or part that is not installed and used
in accordance with Engineered Controls Intemational, Inc.’s printed instructions,
all applicable state and local regulations, and all applicable national standards,
such as those promulgated by NFPA, DOT and ANSI. This warranty does not
extend to any product or part that has been damaged by accident, misuse, abuse
or neglect, nor does it extend to any product or part which has been modified,
altered, or repaired in the field.

Exceptas expressly set forth above, and subject to the limitation of liability below,
Engineered Controls International, Inc. makes NO OTHER WARRANTY, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, with respect
to its products and parts, whether used alone or in combination with others.
Engineered Controls International, Inc. disclaims all warranties not stated herein.

Limitation of Liability
Engineered Controls International, Inc.'s total lability for any and alllosses and damages
arising out of any cause whatsoever shall in no event exceed the purchase price of the

ECH ™

products or parts in respect of which such cause arises, whether such cause be based
on theories of contract, negligence, strict liability, tort or otherwise.,

Engineered Controls International, Inc. shall not be liable for incidental, consequential o.
punitive damages or other losses. Engineered Controls International, Inc. shall not be
liable for, and buyer assumes liability for, al personal injury and property damage
connected with the handling, transportation, possession, further manufacture, other use
or resale of products, whether used alone or in combination with any other products or
material.

If Engineered Contrals International, Inc. furnishes technical advice to buyer, whether or
not at buyer's request, with respect to application, further manufacture or other use of
the products and parts, Engineered Controls Interational, Inc. shallnot be liable forsuch
technical advice and buyer assumes all risks of such advice and the results thereof,

NOTE: Some states do not allow the exclusion or limitation of incidental or consequential
damages, so the above limitation or exclusion may not apply to you. This warranty gives
you specific legal rights, and you may have other rights that vary from State to State, The
portions of this limited warranty and limitation of liability shall be considered severable and
all portions which are not disallowed by applicable law shall remain in full force and effect.

WARNING

All Engineered Controls International, Inc. products are mechanizal devices that will
eventually become inoperative due to wear, corrosion and aging of components made
of materials such as rubber, etc. The environment and eonditions of use wil determine
the safe service life of these products. Periodic inspection and maintenance are essential
to avoid serious injury and property damage.

Many Enginesred Controls International, Inc. products are manufactured components
which are incorporated by others on or in other products or systems used for storage,
transport, transfer and otherwise for use of toxic, flammable and dangerous liquids and
gases. Such substances must be handled by experienced and trained personnel only,
using accepted governmental and industrial safety procedures,

NOTICE TO USERS OF PRODUCTS

The Limited Warranty stated above is a factory warranty to the first purchasers of
Engineered Controls International, Inc. products. Since most users have purchased
these products from Engineered Controls International, Inc. distributors, the user must
within thirty (30) days after the user's discovary of what user believes is a defect, notify
inwriting the distributor from whom he purchased the product/parts. The distributor may
or may not at the distributor's option, choose to submit the product/parts to Engineered
Controls Intemational, Inc., pursuant to its Limited Warranty. Failure by buyer to give
such written notice within thirty (30) days shall be deemed an absoluts and unconditional
waiver of buyer's claim for such defects. Acceptance of any alleged defective product/
parts by Engineered Controls International, Inc.'s distributor for replacement or repaire
under the terms of Engineered Controls Intemational, Inc.’s Limited Warranty in no way
obligates Engineered Controls International, Inc. to the terms of the above warranty.

Because of a policy of continuous product improvement, Engineered Controls Interna-
tional, Inc. reserves the right to change designs, materials or specifications without
notice.

Printed in the USA 02-0692-0491
Instruction Sheet 1580-300

100 RegO Drive PO Box 247 Elon College, NC 27244 USA Phone (919) 449-7707 Fax (919) 449-6594 Telex 253204
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Quick-Acting Valves for Crop Driers and Charging Manifold Hoses
7554 Series

Application

7554S Series valves provide instant shut-off and fast opening control
on LP-Gas crop driers. They are also ideal for charging manifold
hoses, stationary fuel transfer hoses and other applications requiring
quick, positive shut-off. They are not for use with delivery truck hoses
because the handle could snag on the ground and open the valve as
the hose is reeled back to the truck.

7554L Series valves feature a locking handle device to help prevent
accidental opening of the valve. It is ideal for all the same applications
as the 7554S Series and may be used on delivery trucks as it
incorporates the locking handle design.

Both valve series must be installed so that flow through the valve is
opposite to that of a conventional globe valve. This allows the inlet
flow to assist in closing the valve and prevents the valve from being
opened by high pump pressures.

Features

» Quick-acting design speeds transfer operations, permitting rapid,
one-handed opening and closing.

* Resilient seat disc provides positive shut-off.

» Flange seal stem design provides for leak-proof operation. No
packing to retighten or replace.

» 7554L Series incorporates locking handle to prevent accidental
opening of the valve.

» Vent valve installed on the downstream side of the valve permits
bleeding of trapped product to assure safe uncoupling.

» Swivel seat disc minimizes grinding on the body seat and assures
longer service life.

Materials

BOAY ..o Ductile Iron
Brass
Teflon
........................................................................... Stainless Steel 7554LV 3"
............................................................ Synthetic Elastomer
Aluminum w/Steel Insert
.............................................................. Stainless Steel
........................................................................... Stainless Steel

Ordering Information

Part Number Inlet & Outlet Connection (F. NPT) Locking Handle Flow At 1 PSIG (Cv) Pressure Drop* (GPM/Propane)
7554SAV No
" 7.3
7554LAV Yes
75548V No
3, 11.3
7554LV Yes

*To obtain approximate flow at other than 1 PSIG pressure drop, multiply flow in table
by square root of pressure drop. Example: 7554LV @ 9 PSIG = 11.5 X /9 = 34.5 GPM/
propane.

115

IRPELY 100 RegO Dr. P.O. Box 247 Elon, NC 27244 USA www.regoproducts.com Phone (336) 449-7707 Fax (336) 449-6594



Safety Warning — LP-Gas Pressure Relief Valves

Purpose

In its continuing quest for safety, REGO® is publishing safety
warning bulletins explaining the hazards associated with the
use, misuse and aging of REGO® Products. LP-Gas dealer
managers and service personnel must realize that the failure
to exercise the utmost care and attention in the installation,
inspection and maintenance of these products can result in
personal injury and property damage.

The National Fire Protection Association Pamphlet #58 - 2004
Edition, “Liquified Petroleum Gas Code” states in Section 1.5
that, “persons who transfer liquid LP-Gas, who are employed
to transport LP-Gas, or whose primary duties fall within
the scope of this code shall be trained in proper handling
procedures. Refresher training shall be provided at least
every three years. The training shall be documented. REGO®
Warning Bulletins are useful in training new employees and
reminding older employees of potential hazards.

This Warning Bulletin should be provided to all purchasers of
REGO® and all personnel using or servicing these products.
Additional copies are available from REGO® and your
Authorized REGO® Distributor.

AWARNING

What You Must Do:

e Read This Entire Warning
e Install Properly

e Inspect Regularly

Scope

This bulletin applies to pressure relief valves installed
on stationary, portable and cargo containers and piping
systems utilized with these containers. This bulletin is not
intended to be an exhaustive treatment of this subject and
does not cover all safety practices that should be followed
in the installation and maintenance of LP-Gas systems.
Each LP-Gas employee should be provided with a copy of
NPGA Safety Pamphlet 306 “LP-Gas Regulator and Valve
Inspection and Maintenance” as well as the NPGA “LP-Gas
Training Guidebooks” relating to this subject.

Warnings should be as brief as possible. If there is a simple
warning, it is:

Inspect pressure relief valves regularly. Replace unsafe or
suspect valves immediately. Use common sense.
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Inspect Regularly

A pressure relief valve discharges when some extraordinary
circumstance causes an over pressure condition in
the container. If a pressure relief valve is known to have
discharged, the relief valve, as well as the entire system,
should be immediately and thoroughly inspected to determine
the reason for the discharge. In the case of discharge due to
fire, the valve should be removed from service and replaced.

Relief valves should be inspected each time the container is
filled but no less than once a year. If there is any doubt about
the condition of the valve, it must be replaced.

Eye protection must be worn when performing inspection on
relief valves under pressure. Never look directly into a relief
valve under pressure or place any part of your body where
the relief valve discharge could impact it. In some cases a
flashlight and a small mirror are suggested to assist when
making visual inspections.

To Properly Inspect A Pressure Relief Valve, Check For:

1. Arain cap. Check protective cap located in valve or at end
of pipeaway for a secure fit. Protective caps help protect
the relief valve against possible malfunction caused by
rain, sleet, snow, ice, sand, dirt , pebbles, insects, other
debris and contamination. REPLACE DAMAGED OR
MISSING CAPS AT ONCE AND KEEP A CAP IN PLACE
AT ALL TIMES

2. Open weep holes. Dirt, ice, paint and other foreign
particles can prevent proper drainage from the valve
body. IF THE WEEP HOLES CANNOT BE CLEARED,
REPLACE THE VALVE.

3. Deterioration and corrosion on relief valve
spring. Exposure to high concentrations of water,
salt, industrial pollutants, chemicals and roadway
contaminants could cause metal parts to fail. IF
THE COATING ON THE RELIEF VALVE SPRING IS
CRACKED OR CHIPPED, REPLACE THE VALVE.

4.

Physical damage. Ice accumulations and improper
installation could cause mechanical damage. IF THERE ARE
ANY INDICATIONS OF DAMAGE, REPLACE THE VALVE.

Tampering or readjustment. Pressure relief valves
are factory set to discharge at specified pressures. IF
THERE ARE ANY INDICATIONS OF TAMPERING OR
READJUSTMENT, REPLACE THE VALVE.

Seat leakage. Check for leaks in the seating area using
a noncorrosive leak detection solution. REPLACE THE
VALVE IF THERE IS ANY INDICATION OF LEAKAGE.
Never force a relief valve closed and continue to leave it
in service. This could result in damage to the valve and
possible rupture of the container or piping on which the
valve is installed.

Corrosion and contamination. REPLACE THE VALVE
IF THERE ARE ANY SIGNS OF CORROSION OR
CONTAMINATION ON THE VALVE.

Moisture, foreign particles or contaminants in the valve.
Foreign material such as paint, tar or ice in relief valve
parts can impair the proper functioning of the valves.
Grease placed in the valve body may harden over time
or collect contaminants, thereby impairing the proper
operation of the relief valve. DO NOT PLACE GREASE
IN THE VALVE BODY, REPLACE THE VALVE IF THERE
ARE ANY INDICATIONS OF MOISTURE OR FOREIGN
MATTER IN THE VALVE.

Corrosion or leakage at container connection. Check
container to valve connection with a non-corrosive leak
detection solution. REPLACE THE VALVE IF THERE IS
ANY INDICATION OF CORROSION OR LEAKAGE AT THE
CONNECTION BETWEEN THE VALVE AND CONTAINER.

CAUTION: Never plug the outlet of a pressure relief valve. Any
device used to stop the flow of a properly operating pressure
relief valve that is venting an overfilled or overpressurized
container - raises serious safety concerns!

Replace Pressure Relief Valves In 10 Years Or Less

The safe useful life of pressure relief valves can vary greatly
depending on the environment in which they live.

Relief valves are required to function under widely varying
conditions. Corrosion, aging of the resilient seat disc and friction
all proceed at different rates depending upon the nature of the
specific environment and application. Gas impurities, product
misuse and improper installations can shorten the safe life of a
relief valve.

Predicting the safe useful life of a relief valve obviously is not an
exact science. The conditions to which the valve is subjected
will vary widely and will determine its useful life. In matters of
this kind, only basic guidelines can be suggested. For example,
the Compressed Gas Association Pamphlet S-1.1 Pressure
Relief Device Standards — Cylinders, section 9.1.1 requires
all cylinders used in industrial motor fuel service to have the
cylinder’s pressure relief valves replaced by new or unused
relief valves within twelve years of the date of manufacture
of cylinder and within each ten years thereafter. The LP-Gas
dealer must observe and determine the safe useful life of relief
valves in his territory. The valve manufacturer can only make
recommendations for the continuing safety of the industry.

WARNING: Under normal conditions, the useful safe service
life of a pressure relief valve is 10 years from the original date
of manufacture. However, the safe useful life of the valve
may be shortened and replacement required in less than 10
years depending on the environment in which the valve lives.
Inspection and maintenance of pressure relief valves is very
important. Failure to properly inspect and maintain pressure relief
valves could result in personal injuries or property damage.

For Additional Information Read:

1
9.

2
3
4

CGA Pamphlet S-1.1 Pressure Relief Standards - Cylinders, Section
11

. REGO® Catalog L-500.
. REGO® Warning # 8545-500.
. NPGA Safety Pamphlet 306 “LP-Gas Regulator and Valve

Inspection and Maintenance” and “LP-Gas Training Guidebooks”.

5.

6
7

NFPA# 58, “Storage and Handling of Liquefied Petroleum Gases”.

. NFPA# 59, “LP-Gases at Utility Gas Plants”.
.ANS| K61.1 Safety Requirements for Storage and Handling of

Anhydrous Ammonia.
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RegO® Pressure Relief Valves

Requirements for Pressure Relief Valves

Every container used for storing or hauling LP-Gas and anhydrous
ammonia must be protected by a pressure relief valve. These
valves must guard against the development of hazardous
conditions which might be created by any of the following:

e Hydrostatic pressures due to overfilling or the trapping of
liquid between two points.

e High pressures resulting from exposure of the container to
excessive external heat.

e High pressures due to the use of incorrect fuel.

e High pressures due to improper purging of the container.

Consult NFPA Pamphlet #58 for LP-Gas and ANSI #K61.1 for
anhydrous ammonia, and/or any applicable regulations governing
the application and use of pressure relief valves.

Operation of Pressure Relief Valves

Pressure relief valves are set and sealed by the manufacturer to function
at a specific “start-to-discharge” pressure in accordance with regulations.
This set pressure, marked on the relief valve, depends on the design
requirement of the container to be protected by the relief valve. If the
container pressure reaches the start-to-discharge pressure, the relief valve
will open a slight amount as the seat disc begins to move slightly away
from the seat. If the pressure continues to rise despite the initial discharge
through the relief valve, the seat disc will move to a full open position with
a sudden “pop”. This sharp popping sound is from which the term “pop-
action” is derived.

Whether the relief valve opens a slight amount or pops wide open, it will
start to close if the pressure in the container diminishes. After the pressure
has decreased sufficiently, the relief valve spring will force the seat disc
against the seat tightly enough to prevent any further escape of product.
The pressure at which the valve closes tightly is referred to as the “re-seal”
or “blow-down” pressure. Generally, the re-seal pressure will be lower than
the start-to-discharge pressure.The re-seal pressure can be, and in most
cases is, adversely affected by the presence of dirt, rust, scale or other
foreign particles lodging between the seat and disc. They interfere with
the proper mating of the seat and disc and the pressure in the container
will usually have to decrease to a lower pressure before the spring force
embeds foreign particles into the resilient seat disc material and seals
leak-tight. The degree by which the presence of dirt decreases the re-seal
pressure, is, of course, dependent on the size of the interfering particles.

Once particles have been trapped between the disc and seat, the start-
to-discharge pressure is also affected. For example, the pressure relief
valve will start-to-discharge at some pressure lower than its original start-
to-discharge pressure. Again, the pressure at which the valve will start to
discharge is dependent on the size of the foreign particles.

In the case of a pressure relief valve that has opened very slightly due
to a pressure beyond its start-to-discharge setting, the chances of
foreign material lodging between the seat and disc is negligible although
the possibility is always present. If the relief valve continues to leak at
pressures below its start-to-discharge setting it must be replaced.

Relief valves which have “popped” wide open must also be
checked for foreign material lodged between the seat and disc,
as well as for proper reseating of the seat and disc. Continued
leakage at pressures below the start-to-discharge setting indicate
the relief valve must be replaced.

The pressure at which a pressure relief valve will start to discharge
should never be judged by the reading of the pressure gauge

normally furnished on the container.
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The reasons for this are two-fold:

e |If the relief valve is called upon to open, the resulting
discharge produces an increased vaporization of the
product in the container with the result that the liquid cools
to a certain extent and the vapor pressure drops. A reading
taken at this time would obviously not indicate what the
pressure was when the relief valve opened.

® The pressure gauges usually on most containers provide
somewhat approximate readings and are not intended to
provide an indication of pressure sufficiently accurate to
judge the setting of the relief valve.

Repair and Testing

RegO® Pressure Relief Valves are tested and listed by
Underwriters Laboratories, Inc., in accordance with NFPA
Pamphlet #58. Construction and performance of RegO®
Pressure Relief Valves are constantly checked at the factory
by U.L. inspectors. Therefore, testing of RegO® Pressure
Relief Valves in the field is not necessary.

Any pressure relief valve which shows evidence of leakage, other
improper operation or is suspect as to its performance must be
replaced immediately using approved procedures.

Pipe-Away Adapters

Pipe-away adapters are available for most RegO® Pressure
Relief Valves, where it is required or desirable to pipe the
discharge above or away from the container. Each adapter
is designed to sever if excessive stress is applied to the vent
piping — thus leaving the relief valve fully operative.

Weep hole deflectors are available on larger relief valves.
These deflectors provide protection against flame impinging
on adjacent containers which could occur from ignition of
LP-Gas escaping through the relief valve drain hole when the
valve is discharging.

Selection of RegO® Pressure Relief Valves For ASME
Containers

The rate of discharge required for a given container is
determined by the calculation of the surface area of the
container as shown in “Chart A” for LP-Gas and “Chart B” for
anhydrous ammonia. See page D9.

Setting - The set pressure of a pressure relief valve depends
upon the design pressure of the container. Refer to NFPA
Pamphlet #58 for more information.

Selection of RegO® Pressure Relief Valves for DOT
Containers

To determine the proper relief valve required for a given
DOT container, refer to the information shown with each
pressure relief valve in the catalog. This information will give
the maximum size (pounds water capacity) DOT container for
which the relief valve has been approved.

Setting - The standard relief valve setting for use on DOT
cylinders is 375 PSIG.
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RegO® Pressure Relief Valves

Ordering RegO® Pressure Relief Valves

When ordering RegO® Pressure Relief Valves, be sure you are
certain that it will sufficiently protect the container as specified in
the forewording information, NFPA Pamphlet #58 and any other
applicable standards or specifications.

All adapters, protective caps and deflectors must be ordered
separately, unless specified otherwise.

Part Number Explanation

Products carrying an “A” or “AA” prefix contain no brass parts and
are suitable for NH3. Hydrostatic relief valves carrying an “SS”
prefix are of stainless steel construction and are suitable for use
with NH3. The products are also suitable for use with LP-Gas
service except relief valves carrying an “AA” prefix. These are
of partial aluminum construction and are listed by U.L. for NH3
service only.

mation - Relief Valves Don’t Last Forever

Metal Sea

RegO® Relief Valve for lift truck containers

The internal spring is protected from external
contamination but the other external parts must
be protected with a cap. Circular rubber seat
disc ring seats on brass shoulder approximately
364" wide.

This article was prepared by the engineers of RegO® products,
after technical consultation with valve manufacturers and other
industry sources. Its purpose is to alert and remind the LP-Gas
industry of the importance of proper maintenance of pressure
relief valves. It applies most particularly to separate relief valves
with emphasis on lift truck and motor fuel containers where the
hazards of contamination are greatest.

Since the beginning of our industry, manufacturers of equipment
and distributors of LP-Gas have worked diligently to provide a safe
environment for employees and consumers. The history of the
industry testifies to the success of their efforts.

But the industry is now entering its sixth decade and equipment
installed years ago is failing because of age. Every year, additional
equipment will fail unless it is replaced. Pressure relief valves are
no exception. The valve manufacturers and LP-Gas dealers are
naturally concerned about this situation.

Causes of Relief Valve Failure

Arelief valve is designed to have a safe useful life of many years,
but that life will vary greatly depending on the environment in
which it “lives.” To attempt to estimate the safe useful life of a relief
valve and the effect of environment on its performance, a brief
discussion of the materials used and the nature of its performance
should be helpful.

Relief valve bodies are generally made of brass or steel. Springs
are made from various spring wires which are plated or painted,
or made of stainless steel. Valve seat discs are made of synthetic
rubber compounds which will remain serviceable in an atmosphere
of LP-Gas. Relief valve stems, guides, etc. are generally made
from brass or stainless steel.

Relief valves, over the years, may not function properly
in several ways:

e They may leak at pressures below the set pressure.
e They may open and fail to properly reseat.

e They may open at higher than the set pressure.

These failures to function properly are due primarily to
four “environmental” conditions:

1. Corrosion of metal parts (particularly springs) which result
in the component parts failing to perform.

2. Deterioration of the synthetic rubber seat disc material.

3. Clogging or “cementing” of the movable relief valve
components so that their movement is restricted.

4. Debris on the valve seat after the relief valve opens,
effectively preventing the valve from reseating.

Corrosion is caused by water, corrosive atmospheres of salt and
industrial pollutants, chemicals, and roadway contaminants. High
concentrations can attack the metal parts vigorously. No suitable
metals are totally resistant to such corrosion.

Synthetic rubber and seat disc materials can also be attacked by
impurities in the gas and corrosive atmospheres, particularly those
with sulphur dioxide. There are no suitable rubber materials which
resist all contaminants.

“Cementing” of relief valve parts has been caused by normal
industrial atmospheres containing particles of dirt, iron oxide,
metal chips, etc. combined with water, oil, or grease. Ice collecting
in recessed valves could cause relief valves to fail to open. Paint
and tar in relief valves also cause failure to function properly.
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Safety Information - Relief Valves Don’t Last Forever

Debris on valve seats which prevents reseating can occur
whenever the valve collects material in the relief valve opening
which is not blown out when the relief valve opens.

Inspection of Relief Valves
Unfortunately many of the above problems may not be easily

observed because of the compact nature of some relief valve
designs.

A casual visual inspection of a relief valve may not necessarily disclose
a potential hazard. On the other hand, a visual inspection will often
disclose leakage, corrosion, damage, plugging and contamination.

If additional light is required, a flashlight should be used.

If there is any doubt about the condition of the valve, or if there is a
suspicion that the valve has not been protected by a cap for some
time, it should be replaced before refilling the container.

Eye protection must be used when examining relief valves under
pressure.

Smaller Relief Valves

The industry’s requirement for a small full-flow safety relief valve
challenged design engineers some years ago:

e The valve must be leakproof before operating and must
reseat leakproof each time after each operation. The only
known satisfactory seat disc materials to accomplish this
have been special synthetic rubber compounds.

e Valve discharge settings are relatively high and require
high spring loads to keep the valve closed.

e Because of the small interior diameter of the valve, the
round metal seating area is small.

All of these parameters may result in the development of a
significant indentation in the rubber seat disc after some years.
The seat disc may have a tendency to cling to the metal seat. This
may result in the relief valve not opening at the set pressure as the
seat disc ages.

Test have been conducted on small LP-Gas relief valves of all the
U.S. valve manufacturers. Valves over 10 years old were removed
from service and tested to determine at what pressure the valves
discharged. In many of the valves, the pressure required to open
the valve exceeded the set pressure.

Because of the critical importance of proper functioning of relief valves,
common sense and basic safety practice dictate that small relief
valves should be replaced in about 10 years.

Some larger relief valves on bulk storage tanks can be replaced
with rebuilt valves obtained from the manufacturers. Small relief
valves cannot be rebuilt economically, thus, new valves are
required. Most LP-Gas dealers find it impractical and costly to test
relief valves and field repairing of relief valves is not sanctioned by
the manufacturers, Underwriter's Laboratories, or ASME.
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Use of Protective Caps

Many of the problems that cause inoperative relief valves could be
prevented if proper protective caps were kept in place at all times.

Collection of debris would be prevented. Contamination caused by
corrosive atmospheres would be reduced. Water collection in the
valves would be eliminated. Relief valves protected with caps
from the time of installation in the container would obviously have
a much longer safe useful life, but they still should be replaced at
some time because of the gradual deterioration of the rubber seat
disc due to age alone.

NFPA 58 requires that protective caps must be kept in place as
a protective cover on some relief valves. This is a mandatory
requirement on several types of relief valves. The fact that use of
caps may make inspection more time consuming should not be
viewed as a reason for either not using the caps, or not making
required periodic inspections.

In the event a relief valve has been used without the required
cap, the relief valve should be thoroughly inspected and the
required cap placed on the relief valve. If damage is noted to
the relief valve, it should be replaced and the replacement valve
should be capped. Relief valves with pipe-away adapters or
deflectors used on lift truck containers have been found choked
with debris. Inspection of relief valves with deflectors can only be
accomplished by removing the deflector.

Similarly, larger relief valves with vent stacks have been found
choked with debris and water. Valves have failed because springs
rusted through. The weep hole was plugged. It was obvious
that the relief valves had not been inspected in many years.
These conditions must be alleviated by periodic inspections and
replacement of relief valves as needed.

Summary Recommendations

Predicting the safe useful life of a relief valve is obviously not an
exact science. The conditions to which the valve is subjected
will vary widely and will largely control its life. In matters of this
kind, only basic guidelines can be suggested. The LP-Gas
dealer must observe and determine the safe useful life of relief
valves in his territory. The valve manufacturers can only make
recommendations for the continuing safety of the industry:

1. Make sure proper protective caps are in place at all times.
Do not release a container for service or fill a container
unless it has a protective cap in place.

2. Replace relief valves periodically, at least every 10 years.
Every relief valve has the month and year of manufacture
stamped on the valve. This is most particularly true of
small separate relief valves.

3. Carefully inspect valves each time before the container is
filled. Replace valves showing any signs of contamination,
corrosion, damage, plugging, leakage, or any other
problem. Eye protection must be used when examining
relief valves under pressure.
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Gas Connections

MEGR-1630 HIGH FLOW GAS REGULATOR

Instruction Manual- Look Inside For:
Description

Installation

Overpressure Protection

Startup and Adjustment

Shutdown

Maintenance

Parts Ordering

Parts List

Marshall Excelsior Company
Marshall, Ml 49068

269-789-6700

FAX 269-781-8340

www.marshallexcelsior.com
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DESCRIPTION:

MEGR-1630 is a spring loaded, self operated pressure regulator for use with inlet pressures as high as
1500 PSIG and outlet pressures between 3 and 500 PSIG.

INSTALLATION:

Qualified personnel only should perform installation, operation and maintenance in accordance with
NFPA 54 & 58 and other local, State and Federal Regulations.

WARNING!

Over-pressurizing the regulator or any of its adjacent piping could cause equipment damage,
property damage, or personal injury as a result of the bursting of any of the pressure containing
parts. Itis highly recommended that a pressure limiting device (usually required by an appropriate
code, regulation, or standard) be installed to prevent operating conditions from exceeding any
limits.

The regulator can be mounted in any position. An arrow on the bonnet, above the nameplate, indicates the
proper direction of the flow. Inspect the piping and the regulator for any contaminants before installing.
Always apply pipe sealant to the male threads of the piping.

OVERPRESSURE PROTECTION:

The MEGR-1630 pressure regulator has rated outlet pressures that are lower than their rated inlet
pressures. Pressure relief devices must be used if either the inlet or outlet pressure can exceed their rated
limit. See the tables and notes below for those limits. After any overpressure condition, check the regulator
and any piping for damage.

WARNING!

The use of a pressure-relieving device is recommended to ensure that both the inlet and outlet
pressures do not exceed their rated limits. Damage to the regulator, or personal injury, could result
from an overpressure condition.

Maximum Inlet Maximum
Orifice Size Pressure

Pressure (psig) Differential (psi)

1/8" and 3/16" 1500 1500
1/4" 1500 1000
3/8" 1000 500
1/2" 750 250
Outlet Pressure Maximum Outlet Pressure (psig) Maximum Emergency
Range (psig) Above the Pressure Setting Outlet Pressure (psig)
27-50 200 550
46-95 200 550
90-150 200 550
200-275 200 550
275-500 200* 550
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NOTE: The sum of the outlet pressure and the maximum pressure differential must be greater than the inlet
pressure.

CAUTION: The maximum outlet emergency pressure (casing pressure) is 550 psig. This number takes
precedence over the maximum outlet pressure above the pressure setting.

VENTS:

The MEGR-1630 pressure regulator is supplied with a screened vent assembly in the 1/4 NPT bonnet vent
hole.

WARNING!

The vent should be inspected periodically to insure that it has not become plugged. Make sure the
vent remains free from any foreign debris, or weather related contaminants. If the regulator is to be
used in an enclosed area, vent lines should be piped to a ventilated area.

START UP:

To start up the regulator, open the upstream shut-off valve allowing gas pressure to enter. The use of
gauges to monitor pressures is strongly advised. The outlet pressure range is noted on the nameplate. In
the event that the desired pressure setting is outside the rated pressure range of the regulator, substitute
the correct range spring. Make sure the nameplate is changed to reflect the new outlet pressure range.

WARNING!

To prevent placing the range spring under excessive stress, always use the correct adjustment
screw for the range selected.

Dangerous conditions, which may damage internal components, may result from outlet pressures
exceeding the set pressure by more than 200 psig. This excess pressure must never exceed the maximum
casing pressure of 550 psig. To prevent overpressure conditions, make certain the new pressure setting
does not exceed the limits of the range spring being used. The use of a pressure gauge when making
adjustments is strongly recommended.

SHUTDOWN:

Slowly close the upstream shut-off valve and relieve the system of all pressure. The use of pressure
gauges is recommended to ensure that there is no upstream or downstream pressure still applied to the
regulator or pressure system.

MAINTENANCE:

During the course of the regulator's service it may become necessary to replace or repair certain
components.

WARNING!

These procedures are for gaining access to the range spring, diaphragm assembly, and the lever.
All spring pressure must be released from the regulator before these steps can be performed. While
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following these procedures, refer to the diagram for item number locations unless otherwise
directed. Assembly is the reverse of these procedures.

Replacing the Orifice, Valve Disk Assembly and Lever

Disconnect the piping from the inlet housing (item 19)

Remove 4 screws (item 18) and the housing

Remove the orifice (item 22), and the 2 gaskets (item 21)

If necessary, disconnect the remote vent pipe

Remove the 2 screws that attach the diaphragm housing (item 14) to the inlet body (item 20) and

separate

6. Remove the pin (item 16) and slide out the lever (item 15). When replacing the lever, make sure the
slot in the lever contacts the connector (item 13).

7. Remove the carrier assembly (item 24) from the inlet body.

8. Using a 3/4" socket wrench, remove the valve disk and holder assembly (item 23).

9. Replace those parts that show wear, and reassemble.

arODN =

Note: New gaskets (item 17 and 21) should always be installed when rebuilding a MEGR-1630 Regulator.

Replacing the Diaphragm

1. Loosen locknut (item 4) and turn adjustment screw (item 3) counterclockwise until all spring
compression is removed.

2. If necessary, disconnect the remote vent pipe.

3. To remove the bonnet (item 6), unscrew the nuts (item 11) and remove the bolts (item 12).
NOTE: Nuts will not be present on units with steel enclosures.

4, Separate the diaphragm assembly (items 8,9, 10 and 13) from the lever (item 15) and remove.

5. Unscrew the screw (item 8) from the connector assembly (item 13).

6. Install the new diaphragm, being certain that it is centered, and reassemble.

NOTE: Be careful not to twist the diaphragm/lever attachment during assembly. When installing the
bonnet, install the screws finger tight, turn the adjusting screw clockwise to slightly compress the
spring and take up any slack in the diaphragm, then finish tightening the screws and nuts.

Table 1

Spring Adjusting Spring Color

Range
. Screw Code

(psig)

27-50 Red Stripe

46-95 Olive Drab
90-150 | SPecify Spring Silver

Range when -
150-200 . Green Stripe
Ordering

200-275 Blue Stripe
275-500 Yellow Stripe
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PARTS LIST

ITEM | DESCRIPTION

1 Nameplate

2 Drive Screws (4 Req'd)

3 Adjusting Screw (See Table 1)

4 Hex Nut

5 Upper Spring Guide (0-275 psig Pressure Range)
Upper Spring Guide (over 275 psig Pressure Range)

6 Bonnet - Iron

7 Spring (See Table #1)

8 Screw

9 Lower Spring Guide (0-275 psig Pressure Range)
Lower Spring Guide (over 275 psig Pressure Range)

10
Diaphragm - Neoprene

11 Hex Nut (4 Req'd)

12
Build Screw (4 Req'd)

13 . . .
Connector Piston Assembly - Aluminum Trim

14 Diaphragm Housing - Iron

15 Lever Assembly

16 | Pin

17 Gasket

18 H 1 n
Build Screw (4 Req'd) 2" Body

19
Inlet Adapter - 2" NPT Iron

20 Body - 2" NPT Iron

21 Body Gaskets (2 Req'd)
Orifice - 1/8"
Orifice - 3/16"

22 Orifice - 1/4"
Orifice - 3/8"
Orifice - 1/2"

23 . .
Valve Disk Assembly-Nylon Disk

24 | Valve Carrier

26 | Vent Protector Assembly

27 | Cap Screws (Body to Housing)
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. 10-30.1-5
Gas Electro-mechanical Valves E-m-10/09

Valve model number description

Every MAXON gas electro-mechanical valve can be accurately identified by the model number shown on the valve nameplate.
The example below shows a typical gas electro-mechanical valve model number, along with the available choices for each item
represented in the model number.

Configured item number Valve body Actuator
c — § o o o
- - 55,5 5 Eg 52 BgefsT 8 5 s
@ Q = S |8 25 38| © =9 gB BC‘—“__ggO o8 ° £ 3
o 8 o = Q= 62 logld| E T x > 222T 59 8 5 23
= = « <9 mE | >~5C - = 3 o2 58822 § 2 EP2
£ 8 S| E & S 828 § g2 28 35@o38g 3 g £8
= 2 © @ @ |- U%) < = =77 5 5
300 C MA 1 1 - A A 1 1 - B B 2 0 A 0
Valve size Body connection Solenoid OR circuit board voltage
075 - 3/4” (DN20) A - ANSI (NPT) threaded A - 115VAC 50 Hz
100 - 1” (DN25) B - ANSI flanged (PN20) B - 115VAC 60 Hz
125 - 1-1/4” (DN32) C - I1SO 7/1 threaded C - 230VAC 50 Hz
150 - 1-1/2” (DN40) D - DIN PN16 flanged D - 230VAC 60 Hz
200 - 2” (DN50) E - Socket welded nipple E - 208VAC 50 Hz
250 - 2-1/2” (DN65) F - Socket welded nipple w/Class 150 F - 24VDC
300 - 3” (DN80) flange (ISO 7005 PN20) G -120VDC
400 - 4” (DN100) H - EN1092-1 PN16 flanged (ISO
600 - 6” (DN150) 7005-1 PN16) Motor voltage OR Handle side plate
. . A - 115VAC 50 Hz A - Standard handle
Flow capacity Body seals & bumper material B - 115VAC 60 Hz B - Tandem main
S - Standard A - Buna o-rings/Buna bumper C - 230VAC 50 Hz C - Tandem blocking
C - CP body construction B - Viton o-rings/Buna bumper D - 230VAC 60 Hz D - Tandem overhead
H - High capacity C - Viton o-rings/Viton bumper [1] E - 24VDC E - Wheel and chain
D - Ethylene Propylene o-rings/Ethyl-
Valve reset type ene Propylene bumper [1] Motor timing
MA - MAXON automatic (motorized) E - Omniflex o-rings/Buna bumper 1 - 2.5 second
valve F - Omniflex o-rings/Viton bumper [1] 5 _ 6 second
MM - MAXON manual valve ) 3-12 second
» Body material * - N/A with manual
Normal position 1 - Castiron valves
1 - Normally closed shut-off valve 2 - Carbon steel
2 - Normally open vent valve 5 - Stainless steel Switch options
6 - Low temp carbon steel =Witeh options
Area classification Automatic valves Manual valves
1 - General purpose Internal trim package 0 - VOS1/none 0 - None
2 - Non-incendive, Class I, Il and Ill 1 - Trim package 1 1-VOS1/VCS1 1-VOS1/VCST
Division 2 2 - Trim package 2 2 - VOS2/VCS2 2 - VOS2/VCS2
4 - Valve body only (400 & 600 high 4 - Trim package 2, oxy clean [1] 3 - VOS2/VCS1 3-VOS2/VCst
capacity valves only) 4 - VOSTHC/NVCSTHC
Enclosure rating
A -NEMA 4
B - NEMA 4X
Instruction language
0 - English
[11-18°C minimum ambient temperature limit
W WW.MAXDONT CDORP.COWM 6
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10-30.1-6

Gas Electro-mechanical Valves E-m-10/09

Valve model cross reference

MAXON valve model numbers have changed to intelligent coded model numbers for easy identification and specification. Valves
manufactured prior to October 1, 2008 will contain an older model number system which can be easily cross referenced with the
chart below.

Normally-closed (shut-off) valves
General purpose, NEMA 4 or 4X

Model number (prior to October 1, 2008) New model designation
808 SMM11
808 CP CMM11
5000 SMA11
5000 CP CMA11
7000 HMA11

Normally-open (vent) valves
General purpose, NEMA 4 or 4X

Model number (prior to October 1, 2008) New model designation
STO-M SMM21
STO-A SMA21
STO-A-CP CMA21

Normally-closed (shut-off) valves
Hazardous area classification

Model number (prior to October 1, 2008) New model designation
808 NI SMM12
808 NI CP CMM12
5000 NI SMA12
5000 NI CP CMA12

Normally-open (vent) valves
Hazardous area classification

Model number (prior to October 1, 2008) New model designation
STO-M-NI SMM22
STO-M-NI-CP CMM22
STO-A-NI SMA22
STO-A-NI-CP CMA22
W WW.MAXONCDORZP.COM 6
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Valve body assembly options & specifications

10-30.1-7

Gas Electro-mechanical Valves

E-m-10/09

Normally-closed shut-off valves
. . Trim MOPD Special service
Nominal Flow Body connections . . . .
. . . . Body material package Cv rating rating MOPD rating
pipe size | capacity available options (mbar) (mbar) [1]
3/4” (DN20) S A C 1, cast iron 1,2,4 19 8618 2068
, A, C 1, cast iron
(Dl1125) S A C.EF 2,6, cgrbon steel 1,2,4 20 8618 2068
5, stainless steel
1-1/4° S A C 1, castiron 1,2,4 45 6895 2068
(DN32) ’ ’ T
, A C 1, cast iron
(1D-l11220) S A C.EF 2,6, c.arbon steel 1,2,4 53 4826 1379
5, stainless steel
, A B C,D,H 1, cast iron
(DfISO) S A C.EF 2,6, c.arbon steel 1,2,4 86 4826 1034
5, stainless steel
S A B,C.D 1, cast ?ron 1 127 2758 689
2-1/2” 1, cast iron
(DN65) cP B D H 2, 6, carbon steel 1,2,4 304 3447 1034
T 5, stainless steel
S A, C 1, cast iron 1 173 2068 345
3 A,B C,DH 1, cast iron
(DN80) CcP B D H 2, 6, carbon steel 1,2,4 423 2758 689
T 5, stainless steel
1, cast iron
CP 2, 6, carbon steel 490 2758 689
4” 5, stainless steel
(DN100) B,D,H 1, cast iron h24
HC 2, carbon steel 719 4137 689
5, stainless steel
1, cast iron
S 2, carbon steel 869 1379 NOt
6” 5, stainless steel available
(DN150) B, D, H 1, cast iron 12,4
HC 2,carbon steel 1172 3447 689
5, stainless steel

[1] Special service fuels (see page 10-30.1-12): Valve maximum operating pressure differential (MOPD) to be reduced

Body connections:
A - NPT

B - ANSI flanged (ISO 7005 PN20)

C - 1SO 7-1 threaded
D - DIN PN16 flanged

E - Socket welded nipple
F - Socket welded nipple w/Class 150 flange

(ISO 7005 PN20)

Body material:

1 - Castiron

2 - Carbon steel
5 - Stainless steel

6 - Low temp carbon steel

H - EN1092-1 PN16 (ISO 7005-1 PN16)

W W W .

COMBUSTION SYSTEMS FOR INDUSTRY
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Body seals and bumper:

Trim package options and typical material:
1 - 400 series stainless steel seat, hardened ductile iron disc, PEEK follower ring

2 - 316SS seat, 316SS disc, PEEK follower ring
4 - Oxy clean, trim 2

- Buna o-rings/Buna bumper
- Viton o-rings/Buna bumper
- Viton o-rings/Viton bumper

- Ethylene Propylene o-rings/Ethylene Propylene bumper

- Omniflex o-rings/Buna bumper
- Omniflex o-rings/Viton bumper
Refer to valve body assembly gas compatibility for proper elastomer selection.
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Gas Electro-mechanical Valves

E-m-10/09

Normally-open vent valves
Nominal Flow | Body connections Trim MOPD Special service
ive size | capacit ).,available Body material package | Cv rating rating MOPD rating
PP pacty options (mbar) (mbar) [1]
3/4” .
(DN20) S A C 1, cast iron 1,2,4 19 8618 2068
17 A C 1, cast iron
(DN25) S A C.E F 2,6, c.arbon steel 1,2,4 20 8618 2068
5, stainless steel
112 AC 1, cast iron
(DN40) S A C.EF 2,6, c.arbon steel 1,2,4 53 4826 1379
5, stainless steel
o A,B,CD,H 1, cast iron
(DN50) S A C.E F 2,6, c.arbon steel 1,2,4 86 4826 1034
5, stainless steel
2.1/2” A, B,C D 1, castiron
(DN65) CP B.D, H 2,6, c.arbon steel 1,2,4 304 3447 1034
5, stainless steel
3 A,B,CD,H 1, cast iron
(DN80) CP B.D. H 2,6, c.arbon steel 1,2,4 423 2758 689
5, stainless steel
4 1, castiron
(DN100) cP B,D,H 2, 6, carbon steel 1,2,4 490 2758 689
5, stainless steel

[1] Special service fuels (see page 10-30.1-12): Valve maximum operating pressure differential (MOPD) to be reduced

Body connections:

A - NPT

B - ANSI flanged (ISO 7005 PN20)

C - 1SO 7-1 threaded
D - DIN PN16 flanged

E - Socket welded nipple

Body material:
1 - Castiron

2 - Carbon steel

5 - Stainless steel

6 - Low temp carbon
steel

F - Socket welded nipple w/Class
150 flange (ISO 7005 PN20)
H - EN1092-1 PN16 (ISO 7005-1

PN16)

W W W
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Body seals and bumper:
- Buna o-rings/Buna bumper

- Viton o-rings/Buna bumper
- Viton o-rings/Viton bumper
- Ethylene Propylene o-rings/Ethylene Propylene bumper

Trim package options and typical material:
1 - 400 series stainless steel seat, hardened ductile iron disc,

PEEK follower ring
2 - 316SS seat, 316SS disc, PEEK follower ring
4 - Oxy clean, trim 2

- Omniflex o-rings/Buna bumper

- Omniflex o-rings/Viton bumper

Refer to valve body assembly gas compatibility for proper elas-
tomer selection.
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Gas Electro-mechanical Valves

E-m-10/09
Valve actuator options
Automatic reset valves
Nominal Flow Normal Area S_oler_wmd ol Motor Motor Switch
pipe size capacity | position |classification CIREUTS 5T voltage timing options
voltage
3/4” s 10 1 A B,CDEFG A,BC,D,E 1,2 0,1,2,3,4
(DN20) ’ 2 A, B,C,DFG A, B,C,D 1,2 0,1,2,3
1” s 10 1 A B,CDEFG A B,C,DE 1,2 0,1,2,3,4
(DN25) ’ 2 A,B,C,DFG A B,C,D 1,2 0,1,2,3
1-1/4” s 1 1 A/B,C,D,EFG A, B,C,DE 1,2 0,1,2,3,4
(DN32) 2 AB,CDFG A, B,C,D 1,2 0,1,2,3
1-1/2” s 19 1 AB,C,DEFG A, B,C,D,E 1,2 0,1,2,3,4
(DN40) ’ 2 A,B,C,D,F G A B,C,D 1,2 0,1,2,3
2’ s 19 1 A,B,C,D,E,F,G A,B,C,DE 1,2 0,1,2,3,4
(DN50) ’ 2 A,B,C,D,FG A B,C, D 1,2 0,1,2,3
2-1/2” s 1 1 A, B,C,D,E,FG A B,C,D,E 1,2 0,1,2,3,4
(DN65) 2 A,B,C,D,F G A, B,C,D 1,2 0,1,2,3
3 s 1 1 A,B,C,D,E,FG A,B,C,D,E 1,2 0,1,2,3,4
(DN80) 2 A, B,C,D,FG A B,C,D 1,2 0,1,2,3
2-1/2” c 10 1 A,B,C,D,E,FG A,B,C,D,E 2 0,1,2,3,4
(DN65) ’ 2 A, B,C,DFG A, B,C,D 2 0,1,2,3
3 c 19 1 A,B,C,D,E,F,G A,B,C,D,E 2 0,1,2,3,4
(DN80) ’ 2 A,B,C,D,FG A, B,C,D 2 0,1,2,3
4’ c 10 1 A B,C,D,EFG A,B,C,DE 2 0,1,2,3,4
(DN100) ’ 2 A,B,C,D,FG A, B,C,D 2 0,1,2,3
g
(DN100) H 1 1 A,B,CD,G A, B, CD 3 0,1,2,3
6
(DN150) H 1 1 A,B,CD,G A, B,C,D 3 0.1,2,3
Flow capacity Normal position Area classification
S - Standard 1 - Normally-closed shut-off valve 1 - General purpose

C - CP body construction

H - High capacity

Solenoid OR

circuit board voltage

A - 115VAC 50 Hz
B - 115VAC 60 Hz
C - 230VAC 50 Hz
D - 230VAC 60 Hz
E - 208VAC 50 Hz
F -24VDC

G - 120VDC

W W W

2 - Normally-open vent valve

Motor voltage
A - 115VAC 50 Hz

B - 115VAC 60 Hz

C - 230VAC 50 Hz

D - 230VAC 60 Hz
E -24VDC

M A X ONZU GCORP
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Motor timing
1-2.5second
2 - 6 second

3-12

C O M
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second

2 - Non-incendive, Class |, Il and lll, Division 2

Switch options
0 - VOS1/None

1-VOS1/VCS1
2-V0S2/VCSs2
3 -VOS2/VCS1
4 - VOS1HC/VCS1HC
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Gas Electro-mechanical Valves

10-30.1-10

E-m-10/09
Manual reset valves
Nominal Flow Normal Area Solenoid Handle side Switch
pipe size capacity position classification voltage plate options options
1 1 A B,C,DEFG A, B,C,DE 0,1,2,3
3/4” S 2 A B CDFG ABCDE 0,1,2,3
(DN20) 5 1 A, B,C,D,EFG A E 0,1,2,3
2 A BCDFG AE 0,1,2,3
1 1 A B,CDEFG A,B,C,DE 0,1,2,3
1” S 2 ABCDFG A BCDE 0,1,2,3
(DN25) 5 1 A, B,C,D,EFG AE 0,1,2,3
2 A B,CDFG AE 0,1,2,3
1-1/4” s 1 1 AB,C,D,E,FG A B CDE 0,1,2,3
(DN32) 2 ABCDFG ABCDE 0,1,2,3
1 1 A B,C,DEFG A B CDE 0,1,2,3
1-1/2” S 2 A BCDFG ABCDE 0,1,2,3
(DN40) 5 1 A, B,C,D,EFG AE 0,1,2,3
2 A B CDFG AE 0,1,2,3
1 1 AB,C,D,EFG A BCDE 0,1,2,3
2" S 2 A B CDFG ABCDE 0,1,2,3
(DN50) 5 1 A,B,C,D,E,FG AE 0,1,2,3
2 A BCDFG AE 0,1,2,3
2-1/2” s 1 1 A B,C,DEFG A, B,CDE 0,1,2,3
(DN65) 2 A B CDFG A BCDE 0,1,2,3
3’ s 1 1 A B,C,DEFG A,B,CDE 0,1,2,3
(DN80) 2 A B CDFG ABCDE 0,1,2,3
012" 1 1 A B,C,D,EFG A B CD,E 0,1,2,3
(DN65) C 2 A B CDFG A BCDE 0,1,2,3
2 2 AB,C,D,FG AE 0,1,2,3
3 1 1 A B,C,DEFG A B CDE 0,1,2,3
(DN80) c 2 A/B,C,D FG A/B,C,D,E 0,1,2,3
2 2 A,B,C,D,FG AE 0,1,2,3
4 1 1 A B,C,D,E,FG A,B,C,DE 0,1,2,3
(DN100) C 2 A,B,C,D,FG A,B,C,DE 0,1,2,3
2 2 A,B,C,D,FG AE 0,1,2,3
6” s 1 1 AB,CD,E A BCDE 0,1,2,3
(DN150) 2 A B,CD A BCDE 0,1,2,3
Flow capacity Normal position Area classification
S - Standard 1 - Normally-closed shut-off valve 1 - General purpose

C - CP body construction

H - High capacity

Solenoid voltage
A -115VAC 50 Hz

B - 115VAC 60 Hz
C - 230VAC 50 Hz
D - 230VAC 60 Hz
E - 208VAC 50 Hz

2 - Normally-open vent valve

Handle side plate options

A - Standard handle
B - Tandem main

C - Tandem blocking
D - Tandem overhead
E - Wheel and chain

F -24VDC

G - 120VDC

W W W M A X ONZU GCORP
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2 - Non-incendive, Class I, Il and I, Division 2

Switch options

C O M

0 - None

1-VOS1/VCS1
2 - VOS2/VCS2
3-V0OS2/VCS1
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Gas Electro-mechanical Valves E-m-10/09

Valve body assembly specifications

1) Body

2) Bonnet

3) Seat

4) Disc

5) Followerring

s rmrewrn W | prmreordogy

6) Seato-ring
7) Body o-ring
8) Wavy spring
9) Stem

10) Spring pin

11) Stem o-ring
12) Striker plate

13) Bumper

14) Flow direction

15) Typical stem/disc con-
nection used with
smaller sized valves

Threaded CP body design shown

Body and bonnet materials
ltem Description Material code
number P 1 2 5 6
1 Body Cast iron Carbon steel Stainless steel Low temp carbon steel
2 Bonnet ASTM A126, Class B | ASTM A216, Gr. WCB | ASTM A351 Gr. CF8M ASTM A352 Gr. LCB
Body seals and bumper material
Item number Description Material
6 Seat o-ring Buna o-rings/Buna bumper
: Viton o-rings/Buna bumper
7 Body o-ring Viton o-rings/Viton bumper
11 Stem o-ring Ethylene Propylene o-rings/Ethylene Propylene bumper
Omniflex o-rings/Buna bumper
13 Bumper Omniflex o-rings/Viton bumper
Trim package materials
Item - Internal trim package
number Description 3 5
3 Seat 400 series stainless steel 316 stainless steel
4 Disc Hardened ductile iron 316 stainless steel
5 Follower ring PEEK PEEK
8 Wavy spring 300 series stainless steel
9 Stem 17-4 PH stainless steel
10 Spring pin (when required) Carbon steel 400 series stainless steel
12 Striker plate 17-7 PH stainless steel

W WW. MAXONT LCORUP.
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10-30.1-12
E-m-10/09

Gas Electro-mechanical Valves

Valve body assembly - gas compatibility

Gas Suggested material options MoED Q%ang n?ﬁf;ﬁgi!:
LS code Body seals Body & Trim rating EM CSA| CE[4] uL
& bumper bonnet | package [8] | GAD| MD | [3]
Air AIR A, B,CEF 1,2,5,6 1,2 Std. X X X X
Ammonia AMM A D E 1,2,5,6 1,2 Std. X X X
Butane gas BUT A B,CEF 1,2,5,6 1,2 Std. X X X X X
Coke oven gas COKE CF 1,2,5,6 2 [5] X X X
Delco DEL A B ,CE,F 1,2,5,6 1,2 Std. X X X X
Digester [1] DIG Analysis required 5 2 [5] X X X
Endothermic AGA ENDO A,B,CEF 1,2,5,6 1,2 Std. X X X X
Exothermic gas EXO A B,CEF 1,2,5,6 1,2 Std. X X X X
Hydrogen gas HYD A B,C EF 1,2,5,6 1,2 [2] X X X
Manufactured [1] MFGD Analysis required 5 2 Std. X X X
Natural gas NAT A,B,CEF 1,2,5,6 1,2 Std. X X X X X
Nitrogen NIT A B,CE,F 1,2,5,6 1,2 Std. X X X X
No. 1 fuel oil [6] NO10IL A, B,CEF 1,2,5,6 1,2 Std. X X X X
No. 2 fuel oil [6] NO20IL A, B, CEF 1,2,5,6 1,2 Std. X X X X
Oxygen high OXYH C,D,F 2,5,6 4 8.62 bargmax| X X X
Oxygen low OXYL C,DF 1,2,5,6 4 2.07 bargmax| X X X
Propane PROP A,B,CE,F 1,2,5,6 1,2 Std. X X X X X
Refinery [1] REF Analysis required 5 2 [5] X X X
Sour natural [1] SOUR Analysis required 5 2 [5] X X X
Town gas [1] TOWN Analysis required 5 2 Std. X X X X
Land fill gas [1] LAND Analysis required 5 2 [5] X X X

[1] Other body and trim packages may be acceptable pending fuel analysis. For pricing inquiries, Viton or Omniflex o-rings should be used.
Contact MAXON for details.

[2] Valve maximum operating pressure differential (MOPD) to be reduced by 25% from standard ratings.

[3] ISO connections are not recognized by CSA or UL standards

[4] SMA11, CMA11, SMM11, CMM11, SMA21, CMA21, SMM21 Series electro-mechanical valves meet the essential requirements of the Low
Voltage (73/23/EEC), EMC (2004/108/EC) and Gas Appliance - GAD (90/396/EEC) Directives. The Gas Appliance Directive only covers the
use of commercially available fuels (natural gas, butane, town gas and LPG). MD stands for Machinery Directive (98/37/EC).

[5] Special service fuels: Valve maximum operating pressure differential (MOPD) to be reduced from standard ratings

[6] All electro-mechanical valves except HMA11 Series are approved for use with No. 1 and No. 2 fuel oils. Swinging gate style valves are pref-
erable for liquid service.

Trim package:

1 - Trim package 1

2 - Trim package 2

4 - Trim package 2, oxy clean

Body & bonnet:
1 - Cast iron

2 - Carbon steel
5 - Stainless steel
6 - Low temp carbon steel

Body seals & bumper:
A - Buna o-rings/Buna bumper

B - Viton o-rings/Buna bumper

C - Viton o-rings/Viton bumper

D - Ethylene propylene o-rings/Ethylene pro-
pylene bumper

E - Omniflex o-rings/Buna bumper

F - Omniflex o-rings/Viton bumper

W W W M A X ONZU GCORP
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Gas Electro-mechanical Valves E-m-10/09

Electrical data

General

MAXON shut-off valves are electrically actuated from a power source. Standard assemblies include an internal holding solenoid or
clutch and printed circuit board.

Position switch wiring diagrams (reproduced below) are part of each valve assembly, summarizing electrical data and wiring for a
valve equipped with terminal block and a full complement of optional switches.

Good practice normally dictates that auxiliary switches in valves should be used for signal duty only, not to operate additional
safety devices.

Valve position switches are offered in SPDT (single pole/double throw). Recommended packages include one open switch and
one closed switch (VOS1/VCS1). Additional auxiliary switches are designated by VOS2/VCS2.

VCS (valve closed switch) is actuated at the end of the closing stroke. VOS (valve open switch) is actuated at the end of the
opening stroke.

Switch amperage ratings are shown on the schematic wiring diagrams below. DO NOT EXCEED rated amperage or total load
shown. Diagrams show valve with a full complement of switches. For normally-closed valves, the wiring diagram illustrates the
switch contact positions with the valve closed. For normally-open valves, the wiring diagram illustrates the switch contact position
with the valve open.

Figure 1: Normally-closed shut-off valves

1102216/
NORMALLY CLOSED VALVE
Standard and CP
valves
DPDT DPDT
GENERAL PURPOSE AREA DIVISION 2 AREA
SPDT SPDT (HC) DPDT SPDT (HS) VOS-1 VOS-2 vCs-1 vCSs-2
125VAC 15AM: :zsvw\ 10 AMP_| 125VAC | 10 AMP. g/\gé:l ;mg 13 |13 | 45 | 46 | 78 | 7-9 | 7-8 | 7-9 |10-11][10-12
el e e oae sie BT T S AT Y T e BT S T
250VDC | 0.25 AMP_ 250VDC | 0.15 AMP. _“_ _“_ qb _“_ _“_ _"\k _{)_ q\k _{'_ %
BN SNEEESEEENEEEIERAES
NORMALLY CLOSED VALVE
PRINTED CIRCUIT
BOARD s0VDC
I‘V_csi'l '_v_1__| I’ls_'l I’_Osl'l ﬂ
| | |
| | |
!
High capacity /
)
4” & \’I’al\'/es | 12 8 5 3 2 @ L%‘_? -
( 6” sizes only) PTOoTO[0' 00T 00l 070
SPDT- SPDT SPDT SPDT
DPDT: DPDT
GENERAL PURPOSE AREA vos2 ves2
SPDT SPDT (HC) DPDT VOS-1 VCS-1
125VAC 15 AP 125VACI 10 AMP 125VAC 10 AMP 1-3 4-5 4-6 | 7-8 | 7-9 |[10-11{10-12
250VAC | 15AVP | 125VDC | 10 AMP | 250VAC | 10 AVP HF [N [HF [ XA [HF
125VDC | 0.5 AMP | 250VDC 3 AMP 125VDC 0.3 AP _“_ _“b _“_ _“_ _\rk HF *
250VDC D,ZSAMP* 250VDC | 0.15 AVP % Ik —\t‘k aF % 1F q*_
W W WwW. MAXONICORWP.COWM (s
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Gas Electro-mechanical Valves E-m-10/09

Figure 2: Normally-open valves

26379P
NORMALLY OPEN VALVE

Standard and CP
valves

DPDT DPDT
GENERAL PURPOSE AREA DIVISION 2 AREA VCS-1 VCS-2 VOS-1 VOS2
R 7T M o T e Tom 7 I o s 10 110 146 |46 78 1 7.9 | 78 79 110111012
;ggznc 15 AVP_| 125VDC | 10 AMP_| 250VAC | 10 AVP 26VDC_| 5 AVP. P [ [ [ N[ [ N[ ]N[HE[N [
Seovac Tz e IR 7-ovoc o2 e < x "%" f; x :“": *qt j: ikk :“t ;"Nt
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Dimensions and weights

Valve bodies: 3/4” (DN20) to 3” (DN80)

Body connection A & C

1) (2) 1/4” NPT test

10-30.1-18

Gas Electro-mechanical Valves E-m-10/09

Body connection B, D & H

connection
Body/ Approximate dimensions (in mm Approximate weight (in k
Valve | Flow | Body YV i ( ) il ght (in_kg)
size | capacity | Connection bonnet H K L N|[P | R S Body | Actuator | Total
material g | @ | @ |#ofholes|assembly |assembly | weight
3/4” )
(DN20) S A C Cast iron N/A 3.6 8.6
A C Castiron 48 | 96 N/A 36 8.6
v s A C 51 N/A 4 9
(DN25) E Carbon steel & 175 | 350 N/A 5 10
stainless steel
F 185 | 368 | 109 | 79 [ 16 | 4 6.8 5 11.8
1-1/4” )
(DN32) S A C Cast iron 61 N/A 4 9
A C Castiron 51 | 102 N/A 5 10
1-1/2> S A C 68 N/A 5 10
DN40 Carbon steel &
( ) E <tainless steel 173 | 345 N/A 6 1
F 183 | 366 | 127 | 99 \ 16 | 4 9.5 14.5
AC 56 | 112 N/A 7 13
B Cast iron 152 [ 122 [ 19 12 18
89 | 178 4
o s D, H g4 165 | 124 | 18 12 18
(DN50) A C 56 | 112 N/A 8 14
Carbon steel &
E <tainless steel 175 | 350 N/A 10 16
F 185 | 368 | 152 | 122 \ 19 | 4 15 6 21
A C 74 63 | 127 N/A 8.6 14.6
2-1/2 :
S B Cast iron 178 | 140 19 13.5 19.5
(DN65) 79 96 | 190 4
D, H 185 | 145 | 18 135 19.5
3 )
(DN8O) S A, C Cast iron 76 66 132 N/A 9 15
Flow capacity: Body connection: D - DIN PN16 flanged
S - Standard A-NPT E - Socket welded nipple
C - CP body construction B - ANSI flanged (ISO 7005 PN20) F - Socket welded nipple w/Class 150 flange (ISO 7005 PN20)
H - High capacity C - 1SO 7-1 threaded H - EN 1092-1 PN16 (ISO 7005-1 PN16)
W WW. MAXDODNUOCORP.COM
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Gas Electro-mechanical Valves

10-30.1-19

E-m-10/09
Valve actuators: 3/4” through 1-1/2” valves
Automatic reset type (SMA11, SMA21, SMA12, SMA22)
(formerly 5000, STO-A, 5000 NI, STO-A-NI)
—G
r B — Cc " *H/<®
F f
@ @ %
A | Maxon 1 . La B
1) (2) 3/4” NPT conduit PN
) fail
connection \\¥ offe
2) (2) 1/4” NPT test - L 2
connection - E
3) Terminal block cover
Manual reset type (SMM11, SMM21, SMM12, SMM22)
NOTE: 70 mm needed (formerly 808, STO-M, 808 NI, STO-M-NI)
for terminal block cover
removal
K
L g —H—-——G
—B— rC F ‘/©
— b
[ d
A BM@)K@UDD ! ®/ bChe
T :
fanXil s
[ :
- E
Valve Flow Valve Approximate dimensions (in mm)
size capacity type A B C D E F G H J K L
MM11, MM21 89
3/4” < MM12, MM22 » 205 114 139 181 292 294
(DN20) MA11, MA21 186 | 29
MA12, MA22 139
MM11, MM21 114 89 181 292 294
1” S MM12, MM22 311 206 139
(DN25) MA11, MA21 186 |29
MA"I\/IZMI:/:A22 140 47 58 51 18399
114 181 292 308
1-1/4” s MM12 305 290 139
(DN32) MAT1 186 89
MA12 139
MM11, MM21 89
114 181 292 320
1-1/2” s MM12, MM22 338 230 139
(DN40) MA11, MA21 186 |9
MA12, MA22 139
W W w M A X ONTZ GORP C OM 6
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Gas Electro-mechanical Valves

10-30.1 -20

E-m-10/09
Valve actuators: 2” through 3” valves
Automatic reset type (SMA11, SMA21, SMA12, SMA22)
(formerly 5000, STO-A, 5000 NI, STO-A-NI)
- rC ~—G
I 5 -H_®
L Ry
] ol ] |
W =R
A Masxon
@ ) E Q
1) (2) 3/4” NPT conduit [ﬁj %
connection
2) (2) 1/4” NPT test con- kJ @
nection
3) Terminal block cover
Manual reset type SMM11, SMM21, SMM12, SMM22)
(formerly 808, STO-M, 808 NI, STO-M-NI)
NOTE: 70 mm needed for
terminal block removal
H+ [
~F
}EG%
—®
<
Tytgﬁ
Valve Flow Valve Approximate dimensions (in mm)
size |capacity type A B C D E F G H J K L
MM11, MM21 143 89 365 217 333
2" S MM12, MM22 375 269 137
(DN50) MA11, MA21 191 89
MA12, MA22 137
MM11 143 89 362 217 333
2-1/2" S MM12 371 193 60 74 266 50 187
(DN65) MA11 191 89
MA12 137
MM 11 89
3 ViVIT2 143 137 368 217 333
77 272
(DN8O0) S MA11 8 191 89
MA12 137
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Gas Electro-mechanical Valves E-m-10/09

Available top assembly positions

The valve top assembly can be positioned on the body in four different orientations. See sketches below to determine the
designation of the required orientation for your application.

|

= — ‘ » % E% ‘
-/ g g g
Position “R” Position “L” Position “AW” Position “TO”
W WW. MAXDONICORP.COWM (s
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. 10-30.1 -27
Gas Electro-mechanical Valves

Valve actuator spare part identification

1)
2)
3)

4)
5)

6)

Nameplate

Solenoid

VOS motor limit/signal
switch for normally-
closed valve; VCS for
normally-open valve
Motor

Printed circuit board
(PCB)

Clutch

E-m-10/09
3/4” standard flow through Manual reset actuator Automatic reset actuator
4” CP actuators (side view) (side view)
u=g

4” & 6” high capacity actuators (automatic reset only)

q
I3
i
!
i
1

R

4

7 S

MAXON nameplates include a model designation, which can be used to easily identify the exact components for each valve

configuration.

Standard flow and CP flow valve spare parts include the solenoid, motor, and switches as shown above.
High capacity valve spare parts include the clutch, motor and circuit board as shown above.
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Gas Electro-mechanical Valves E-m-10/09

Please read the operating and mounting instructions before using the equipment. Install the equipment in
compliance with the prevailing regulations.

Bedrijfs- en montagehandleiding voor gebruik goed lezen! Apparaat moet volgens de geldende voorschriften
worden geinstalleerd.

Lire les instructions de montage et de service avant utilisation! L'appareil doit imperativement étre installé selon
les réglementations en vigueur.

Betriebs- und Montageanleitung vor Gebrauch lesen! Gerat muf3 nach den geltenden Vorschriften installiert

werden.
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Gas Electro-mechanical Valves E-m-10/09

and followed by anyone operating or servicing this product. Do not operate or service this equipment
unless the instructions have been read. IMPROPER INSTALLATION OR USE OF THIS PRODUCT COULD

f The installation, operation and maintenance instructions contain important information that must be read
RESULT IN BODILY INJURY OR DEATH.

Description

MAXON electro-mechanical valves are electrically actuated fuel shut-off valves. The valves are designed for a fast acting return to
the at rest position upon removal of a control voltage signal. Motorized automatic and manual actuators are available depending
on application needs. In addition, normally-closed and normally-open options are available. The normally-closed versions will shut
off flow when de-energized and pass flow when energized. The normally-open versions will shut off flow when energized and pass
flow when de-energized. Electro-mechanical valves are also offered in configurations that meet hazardous locations.

Nameplate and abbreviations

Consult the nameplate of your valve. This lists the maximum operating pressure, temperature limitations, voltage requirements
and service conditions of your specific valve. Do not exceed nameplate ratings.

Abbreviation or symbol Description
M.O.P. Maximum operating pressure
OPENING Valve opening time (for automatic valves only). Units shown in seconds.
E Solenoid/clutch voltage and frequency
@ Motor voltage and frequency
Tavs Ambient temperature range
Te Fluid temperature range
SHUT Visual indication that valve is shut
OPEN Visual indication that valve is open
SPDT (HS) Single pole double throw hermetically-sealed switch(es)
SPDT Single pole double throw switch(es)
SPDT (HC) Single pole double throw high capacity switch(es) (used when DC motors are
ordered)
DPDT Double pole double throw switch(es)
GENERAL PURPOSE AREA |Designates components used in general purpose areas
DIVISION 2 AREA Designates components used in Division 2 hazardous locations areas
><] Valve is shut
M Valve is partially open
N Valve is full open
VOS-1/2 Valve open switch(es)
VCS-1/2 Valve closed switch(es); proof of closure
W W WwW. MAXONICORWP.COWM (s
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Component identification

Automatic (motorized) valve
Current model designation

(forme
SMA11 (5

SMA21 (STO-A), CMA21 (STO-A-CP)

Gas Electro-mechanical Valves

r model designation)

10-30.1 - 30
E-m-10/09

Manual valve
Current model designation

000), CMA11 (5000 CP), (former model designation)

SMM11 (808), CMM11 (808 CP), SMM21 (STO-M)

40
1 JJ \ : 1 D
11
1) Access cover screws @\’ e ‘/® @\~ ©
® £ G— .
2) Access cover @ X = @ L =
3) Visualindication
4) Mainbase ®/ 5 (5 6
5) Nameplate 3
6) Actuator bolts @ @ =
7) Flow arrow 4/@
8) Valve body
9) Terminal block cover
screws Automatic (motorized) valve - 4” & 6” high capacity
10) Terminal block cover Current model designation (former model designation)
HMA11 (7000)
11) Motor cover screws
12) Motor cover
13) Top cover plate
SCrews
14) Top cover plate
15) Top housing
16) Top housing screws
Table 1 - Torque specifications
Valve type Item number Description Torque Nm
1 Access cover screws 1/4-20 11
6 Actuator bolts 5/16-18 (3/4” - 1-1/2” sizes) 47
Stggd:arﬂlggd 6 Actuator bolts 3/8-16 (2” - 6” sizes) 55
9 Terminal block cover screws 1/4-20 6
11 Motor cover screws #10-24 3.5
9 Terminal block cover screws #10-24 3.5
High capacity valves 13 Top cover plate screws 1/4-20 11
16 Top housing screws 1/4-20 11
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Gas Electro-mechanical Valves E-m-10/09

Installation

1. Agasfilter or strainer of 40 mesh (0.6 mm) or smaller is recommended in the fuel gas piping to protect the downstream safety
shut-off valves.

2. Properly support and pipe the valve in the direction of the flow arrow on the valve body. Valve seats are directional. Sealing
will be maintained at full rated pressures in one direction only. Sealing will be provided in reverse flow only at reduced pres-
sures.

3. Mount valve so that open/shut window indicator will be visible to your operating personnel. The open/shut window indicator
should never face downward. The valve side plates should be located in a vertical plane for best performance. Valves are
usually installed in horizontal piping; however, other orientations are acceptable, subject to the above limitations. The top
assemblies of all MAXON valves are field rotatable to allow installations involving conflicts with these mounting restrictions.

4.  Wire the valve in accordance with all applicable local and national codes and standards. In U.S. and Canada, wiring must
conform to the NEC ANSI/NFPA 70 and/or CSA C22.1, Part 1.

B Supply voltages must agree with valve’s nameplate voltage within -15%/+10% for proper operation. For electrical wiring
schematic, see instructions or sample affixed inside valve terminal block cover.

B Grounding is achieved with a grounding screw, which is located in the top assembly.

B Customer connections are provided via terminal blocks located in the top assembly.

[ |

Main power wiring (120 VAC or 240 VAC) must be segregated from lower voltage 24 VDC signal wiring, when both are
required.

5. Maintain integrity of the electro-mechanical actuator enclosures by using the appropriate electrical connectors for the (2) 3/4”
NPT conduit threaded connections. The electrical enclosure is NEMA 4 rated with an option for NEMA 4X.

6. All access cover plate screws should be tightened using an alternate cross-corner tightening pattern to the values shown in
Table 1 on page 10-30.1-31.

7. Verify proper installation and operation by electrically actuating the valve for 10-15 cycles prior to the first introduction of gas.

Auxiliary features

B Non-adjustable proof of closure switch(es) with valve seal over travel interlock
B Auxiliary switch for indication of full travel (open for normally-closed valves, closed for normally-open valves)

Operating environment

B Actuators rated for NEMA 4 or optional NEMA 4X
Ambient and fluid temperature range of -28°C to 60°C for standard and CP flow constructions
Ambient and fluid temperature range of -28°C to 52°C for high capacity flow constructions

All valves for oxygen service or using Ethylene Propylene body seals are limited to a minimum ambient and fluid temperature of
-18°C
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Gas Electro-mechanical Valves E-m-10/09

Actuator assembly rotation

valve orientation is not correct, the actuator assembly can be rotated in 90° increments around the valve

MAXON electro-mechanical valves should be ordered in a configuration compatible with planned piping. If
A body centerline axis using the procedure below.

Shut off all electrical power and close off upstream manual cock.

Remove terminal block cover plate and disconnect power lead wires. (Tag carefully for later re-assembly.)

Remove conduit and electrical leads.

Note physical position of any signal switch actuator wands on auxiliary signal switches.

Unscrew the two actuator bolts screwed up from the bottom to 6 mm. DO NOT completely remove. These bolts secure the
valve body to the valve’s top assembly housing.

6. Gently lift the top assembly (not more than 6 mm in height); just enough to break the seal between the valve body assembly
and the rubber gasket adhering to the bottom of the top housing.

oM~

WARNING: Lifting too far may dislodge some small parts inside the top housing, requiring complex re-
A assembly and retesting by trained factory personnel.

7. Remove the two actuator bolts screwed up from the bottom (were partially unscrewed in step 5).

8. Carefully rotate top assembly to the desired position in a plane parallel to the top of the valve body casting. Rotate the top
housing about 30° beyond this position, and then rotate it back. Reposition the top housing back down onto the valve body
casting. This should align the open/shut indicator with its window and provide proper alignment of the internal mechanism.

9. Realign holes in valve body casting with the corresponding tapped holes in the bottom of the top assembly housing. Be sure
the gasket is still in place between the body and top housing.

10. Reinsert the actuator bolts up from the bottom through the body and carefully engage threads of the top assembly. Tighten
securely.

11. Reconnect conduit and electrical leads, then check that signal switch wands are properly positioned and that the open/shut
indicator moves freely. Failure to correct any such misalignment can result in extensive damage to the internal mechanism of
your valve.

12. Energize valve and cycle several times from closed to full open position. Also electrically trip the valve in a partially opened
position to prove valve operates properly.

13. Replace and secure terminal block cover plate and place valve in service.
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Field installation of valve position switch

General

B Shut off fuel supply upstream of valve, then de-energize valve electrically.
B Remove terminal block and access cover to provide access, being careful not to damage gaskets.
B Compare with illustrations below to identify your valve type.

Replacement switches

B Note wand position and mounting hole location carefully, then remove 2 screws and lift existing switch.
B Install replacement switch in same mounting holes on bracket and verify correct wand position.
B Replace existing wiring one connection at a time, following original route and placement.

Add switches

NOTE: Instructions below are written for normally-closed valves. For normally-open valves, reverse switch nomenclature (VOS
becomes VCS and vice versa).

B Check illustrations below. If your valve uses a switch mounting bracket as in Fig. 1 & 2, mount switches to bracket using the
mounting holes appropriate for valve type and size. For high capacity valves, mount switches on the support stand.

B Position bracket so VCS wand just touches top of actuator, then move downward slightly, depressing wand until switch clicks,
then tighten mounting screws to hold this position.

B Pin bracket by drilling 3 mm diameter holes 6 mm deep into bracket mounting pad through drive pin holes, then tap drive pin in
until flush (not required for high capacity valves).

B Route wires to wiring compartment as shown, then complete wiring connections and clean out metal drilling chips from previ-
ous procedure.

B Cycle valve, checking switch actuation points carefully. (VCS actuates at top of stem stroke, VOS at bottom.) Simultaneously
the valve body must be tested for switch continuity and seat leakage. Bend VOS switch wands slightly if necessary to insure
valve is opening fully.

B Replace covers, then return valve to service.

Fig. 1 Fig. 2 Fig. 3
Manual reset actuator Automatic reset actuator Automatic reset actuator
3/4” - 3” standard flow 2-1/2" CP - 4” CP and 6” standard flow 4” & 6” high capacity
=

o mar

Reference mounting bracket A Reference mounting bracket B Switches mount on support stand
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Wand position (for normally-closed valves)

VOS switch wand should be VCS switch wand should be

actuated from above

actuated from below

Mounting brackets

Mounting bracket A

VCS switch mounts
on back of bracket

0 26" O
01-1/2’ 0
01-1/4'0
o3/4, 10

o VOS switch
Xon ront
Drive
pins

(]

0]
Bracket

Mounting
Slots
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Mounting bracket B

03,4,6 (20
0 3,4,6(2)0
3-1/27 (-2)

o 2-1/2°(1) ©

VCS switch
on back

0

(e}
Bracket
mounting

O holes O

. C O M
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Maintenance instructions

MAXON electro-mechanical valves are endurance tested far in excess of the most stringent requirements of the various approval
agencies. They are designed for long life even if frequently cycled, and to be as maintenance-free and trouble-free as possible. A
valve operational test should be performed on an annual basis. If abnormal opening or closing is observed, the valve should be
removed from service and your MAXON representative should be contacted. (See MAXON Technical Document 10-35.1.)

Valve leak test should be performed on an annual basis to assure continued safe and reliable operation. Every MAXON valve is
operationally tested and meets the requirements of FCI 70-2 Class VI Seat Leakage when in good operable condition. Zero
leakage may not be obtained in the field after it has been in service. For specific recommendations on leak test procedures, see
MAXON Technical Document 10-35.2. Any valve that exceeds the allowable leakage, as set forth by your local codes or insurance
requirements should be removed from service and your MAXON representative should be contacted.

Actuator assembly components require no field lubrication and should never be oiled.

Auxiliary switches, solenoids, motors, clutches or circuit boards may be replaced in the field.

Do not attempt field repair of valve body or actuator. Any alterations void all warranties and can create
A potentially hazardous situations.

If foreign material or corrosive substances are present in the fuel line, it will be necessary to inspect the valve to make certainitis
operating properly. If abnormal opening or closing is observed, the valve should be removed from service. Contact your MAXON
representative for instructions.

Operator should be aware of and observe characteristic opening/closing action of the valve. Should operation ever become
sluggish, remove valve from service and contact MAXON for recommendations.

Address inquiries to MAXON. Local worldwide offices may be located at www.maxoncorp.com. Include valve serial number and
nameplate information.
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Technical Instructions VA Series
Document No. VA-1000

Actuator Mounting Instructions

In some cases, the actuator may need to be removed from the valve temporarily during piping.
Additionally, the actuator and bracket can be rotated relative to the valve for wiring purposes.
The instructions below and the exploded views in Figures 1 and 2 are a guide to proper
disassembly and reassembly of a VA... valve actuator assembly with a VKG... butterfly valve.

SQM33/40/45 Actuators

Disassembly
1. Start with the valve at the closed / 0° position.

2. Remove the (4) #8 pan head screws (#2 phillips drive) and associated washers that
fasten the actuator to the large bracket.

3. Loosen the (2) M4 socket cap screws (3mm hex drive) that fasten the small bracket to
the coupling.

4. Pull back on the small bracket and lift the actuator off of the large bracket and out of
the coupling.

5. Remove the (4) M6 flat head socket cap screws (4mm hex drive) from the large bracket
and lift the bracket off of the 1/2” hex standoffs.

6. If more clearance is needed for piping, remove the (4) 1/2” hex standoffs using a
crescent wrench. Also, remove the M4 socket cap screw (3mm hex drive) and lock
washer fastening the coupling to the valve shaft, and lift the coupling off of the valve.
If the actuator is being rotated relative to the valve for wiring purposes, remove the
M4 socket cap screw (3mm hex drive) and lock washer fastening the coupling to the
valve shaft, and lift the coupling off of the valve.

Reassembly
7. If the (4) 1/2” hex standoffs were removed in step 6, thread them back into the

threaded holes on top of the valve and tighten with a crescent wrench.

If the coupling was removed in step 6, slide the coupling back over the valve shaft.
Insert the M4 socket cap screw and lock washer through the coupling and valve shaft so
that the coupling is in the desired position of the (4) clockable positions. The valve
should still be at the closed / 0° position.

8. Fasten the large bracket back onto the standoffs with the (4) M6 flat head socket cap
screws (4mm hex drive) so that the overhanging section of the large bracket is on the
opposite side of the coupling as the small bracket.

9. Insert a small flat head screwdriver into the keyhole (see Figure 1) between the thrust
band, and with the other hand, grab the actuator and push it into the coupling until the
actuator shaft clears the small bracket. Remove the screwdriver from the keyhole.

10. Press down on the actuator until it bottoms out on the large bracket.

11. Fasten the actuator to the large bracket with the (4) #8 pan head screws (#2 phillips
drive) and associated washers. Then, tighten the (2) M4 socket cap screws (3mm hex
drive) to secure the small bracket to the flat of the D-shaft.

Page 4 SCCInc.
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VA Series Technical Instructions

Document No. VA-1000

Actuator Mounting Instructions (continued)

#8 pan head screw
(#2 phillips drive)

M6 flat head
socket cap screw
(4mm hex drive)

Large
bracket

Overhanging section .
of large bracket 1/2" hex

standoff

M4 socket cap screw
(3mm hex drive)

M4 socket cap screw
(3mm hex drive)

bracket

Figure 1: Exploded View of VA45.2-NF-200

SCC Inc. Page 5
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Technical Instructions VA Series
Document No. VA-1000

Actuator Mounting Instructions (continued)

SQM50 Actuators
Disassembly

1. Start with the valve at the closed / 0° position.

2. Using a 10mm open end wrench (or crescent wrench), remove the (4) M6 hex head cap
screws and lock washers that fasten the actuator to the bracket.

3. Loosen the #12 socket cap screw (5/32” hex drive) that clamps the actuator into the top
hub of the coupling.

4. Pull the actuator off of the bracket and out of the coupling.

5. Remove the (4) M6 flat head socket cap screws (4mm hex drive) from the bracket and
lift the bracket off of the 1/2” hex standoffs.

6. If more clearance is needed for piping, remove the (4) 1/2” hex standoffs using a
crescent wrench. Also, remove the M4 socket cap screw (3mm hex drive) and lock
washer fastening the coupling to the valve shaft, and lift the coupling off of the valve.

Reassembly

7. If the (4) 1/2” hex standoffs were removed in step 6, thread them back into the
threaded holes on top of the valve and tighten with a crescent wrench.

8. Fasten the bracket back onto the standoffs with the (4) M6 flat head socket cap screws
(4mm hex drive) in the desired position of the (4) clockable positions.

9. Using a 10mm open end wrench (or crescent wrench), fasten the actuator to the large

bracket with the (4) M6 hex head cap screws and lock washers.

10. Tighten the #12 socket cap screw (5/32” hex drive) to clamp the top coupling hub

around the actuator shaft.

Page 6
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ldentify Board # and Terminal ID Row

Board # Identification
SQM4x.x1xxxx — Board #1
SQM4x.x2xxxx — Board #2
Etc...

SQM4x.x8xxxx — Board #8

Since the same template plate below is used on all actuators, the appropriate
Terminal Identification Row needs to be determined. Rows are identified below.

~-Board #3, #6, #7, #8

X1 4] 4 X2 | [« Board #1, #2, #4, #5

Ui
"XeLw

Figure. Terminal Labeling
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Wl rl ng Of SQM 4X-X§XXXX Technical Instruction SQM4

Board 5

page 23 for additional
information

Green Indicates the minimum wiring
for actuator to operate

X2-8 Neutral| €——

X2-9, Controller Release <
to Modulate

X1-1, 4-20 MA (+) <
X1-2, GROUND (-)

—> X2-7, Close/ Ignition (VI)

> X2-6, Low-Fire / Ignition pos. reached (V,\VI)
> X2-5, AUX switch (IV) / NC opener
—> X2-4, Aux Switch (IV)

——> X2-3, AUX Switch (IV) NO cont.
X2-2, Open / High-fire (1)

Low Voltage

FXZ-L Open Pos. Reached (1)
. N

Correct Labeling
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SIEMENS 7817
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Actuator SQM40.../SQM41....

Actuators for air and gas SQM40...
dampers SQM41...

Electromotoric actuator up to 18 Nm torque

Clockwise and counterclockwise variants

Running times from 5 to 65 seconds

Different shaft ends available

Electronic version with analog control input

Internal position indication

Drive shaft can be disengaged

Variants with UL and CSA approval, as well as GL marine approval

The SQMA40.../SQM41... and this Data Sheet are intended for use by OEMs which
integrate the actuators in their products!

Use
The SQM40.../SQM41... actuators are suited for driving oil pressure controller, butterfly
valves, dampers or for use on other applications that require rotary motion.
Areas of application are oil and gas burners of medium to higher capacity as well as
thermal process plants.
The actuators are used primarily for load-dependent control of the flow of gas, oil and
combustion air:
¢ In connection with modulating 3-position controllers or continuous controllers (e.g.,
4...20 mA) and/or...
e ... directly by burner controls
CCAN7817en Building Technologies
28.03.2018
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Supplementary documentation

Product type Type of documentation Documentation number
SQM45... / SQM48... Data Sheet N7814

SQM10... / SQM20... Data Sheet N7812

ASZ... Data Sheet N7921

ASZ22.3x Mounting Instruction 74 319 0921 0 (M7921)

Warning notes

To avoid injury to persons, damage to property or the environment, the following
A warning notes must be observed!

Only qualified personnel may open, interfere with or modify the actuators!

¢ Read the documentation on the actuators carefully and fully. If not observed,
dangerous situations might occur

e The user must ensure that the actuators meet the requirements of the relevant
application standards

o Safety-related applications are only available with Siemens burner controls!

e All product-related activities (mounting, settings and maintenance) must be
performed by qualified and authorized personnel

A Caution!

e Risk of electric shock hazard — to disconnect the actuator from power, it may be
necessary to open more than one switch. Before performing maintenance work,
the actuator must be disconnected from power

¢ The electrical connection between the conduit fittings is not made automatically.
It must be established on installation site

e The connecting plate is made of plastic and does not provide earthing of the
conduit fittings. Earthing must be ensured by adequate washers and wire links

e All cam switch settings must satisfy the requirements of the relevant application
standards

e To provide protection against electric shock hazard, the connecting terminals must
have adequate touch protection. Make certain that non-insulated connections or
wires cannot be touched

e Each time work has been carried out (mounting, installation, service work, etc.),
check to ensure that wiring is in an orderly state

e Fall or shock can adversely affect the safety functions. Such actuators must not be
put into operation even if they do not exhibit any damage

e Static charges must be avoided since they can damage the actuator’s electronic
components when touched.

Recommendation: Use ESD equipment

Notes on use in North America
e Use of flexible conduit including adequate accessories is mandatory
e Use of copper wiring is mandatory
e All circuits of class 2 must use cables type CL3, CL3R, CL3P or comparable types,
OR
All circuits are wired according to class 1 (electrical light or power circuits)

2/29
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Mounting notes

Installation notes

Ensure that the relevant national safety regulations and notes on standards are
complied with

In geographical areas where DIN regulations apply, the mounting and installation
requirements of VDE must be satisfied, especially DIN/VDE 0100, 0550 and
DIN/VDE 0722

Make certain that the actuator is not exposed to direct solar radiation

Required tightening torques for the fixing screws of the

- housing cover: 3.5 Nm

- connecting cover: 2 Nm

Note!
Ensure correct direction of rotation!

SQMA40... (left, CCW) SQM41... (right, CW)

7817213/031

Ensure that the electrical wiring is in compliance with national and local safety
regulation

Make certain that strain relief of the connected cables conforms to the relevant
standards (e.g. as per DIN EN 60730 and DIN EN 60335)

Ensure that spliced wires cannot get into contact with neighboring terminals. Use
adequate ferrules

Unused terminals of the SQM40.../SQM41... must be covered by dummy plugs
When making the wiring, the AC 120 V or AC 230 V section must be separated
from other voltage sections, thus ensuring protection against electric shock hazard
The connection between the actuator drive shaft and the relevant controlling
element must be form-fitted

Only plastic versions of cable glands may be used

3/29
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Electrical connection

e The actuators must always be powered via a prefuse of max. 6.3 AT
(as per DIN EN 6012- 2/5)

e For the protective earth connection, the housing of all variants has a marked PE
connecting terminal. A tightening torque of 1.2 Nm must be observed for fitting the
screw

e The supplied RAST3.5 connectors or RAST5 connectors must be used with screw
terminals for electrical connections. A tightening torque of 0.25 Nm must be
observed for fitting the screw

Note!
e Note

The connection of fuel valves is only permitted on fused output terminals, see chapter
Connection diagrams. For this purpose, specific unit variants are available fitted with
a unit-internal, non-replaceable fuse. The unit-internal fuse is used to protect each
switching contact from welding in the event of external short-circuit. In addition,
please note that the maximum current load for the fused output terminals is reduced,
see chapter Connection diagrams.

Marking of the SQM40... / SQM41... connection areas:

SQM4x.x1xxxx SQM4x.x3xxxx
SQM4x.x2xxxx SQMA4x.x6xxxx
SQM4x.x4xxxx
SQMA4x.x7xxxx
SQM4x.x5xxxx: SQM4x.x8xxxx:
(0]
2
S
g
g
[%2]
£ 3
> Q E
A - °
X >
2
©
> =
-
L
- o
X~
>
g | 1]
C
y
7817209e/0315
Note!

SELV or PELV depends on the safety class of the connected components. In the
case of PELV, the relevant component is connected to protective earth.
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Cam settings

The mechanical setting facility for the cams is physically separated from the connection
terminals. When the actuator is disconnected from power, the switches can be adjusted
via a scale. The cams can be changed via adjusting screws. The scale indicates the
angles of the switching points.

Standards and certificates

Applied directives:
e Low-voltage directive 2014/35/EC
e Electromagnetic compatibility EMC (immunity) 2014/30/EC

Compliance with the regulations of the applied directives is verified by the adherence to

the following standards / regulations:

e Automatic electrical controls for household and similar use DIN EN 60730-2-14
Part 2-14:
Special requirements on electric actuators

e Automatic electrical controls for household and similar use DIN EN 60730-1
Part 1: General requirements

The relevant valid edition of the standards can be found in the declaration of
conformity!

EH[ EAC Conformity mark (Eurasian Conformity mark)

ISO 9001:2015
ISO 14001:2015
OHSAS 18001:2007

China RoHS

‘3 ﬂ' Hazardous substances table:

http://www.siemens.com/download?A6V 10883536

For types marked with R
@ SP Example: SQM40.264R10
€ US - For use in US/Canada where the power supply lines require a
connection facility for flexible conduit, the actuator's product no.
includes type suffix «R» (see following example). These products

are UL and CSA listed.

For types marked with 36 or 38
Examples: SQM4x.36xA2x, SQM4x.38xA2x

For marine applications, environmental category A.
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Lifetime

Disposal notes

The actuator has a designed lifetime* of 250,000 start cycles

(close = open = close) under load with the rated torque in the entire rotation angle
range, which under normal operating conditions in heating mode corresponds to
approx.

10 years of usage (starting from the date of manufacture on the device type plate). This
lifetime is based on the endurance tests specified in standard EN 298.

A summary of the conditions has been published by the European Control
Manufacturers Association (Afecor - www.afecor.org).

The designed lifetime is based on use of the actuator according to the manufacturer’s
Data Sheet. After reaching the designed lifetime in terms of the number of startup
cycles, or the respective time of usage time, the actuator is to be replaced by
authorized personnel.

* The designed lifetime is not the warranty time specified in the Terms of Delivery.

6/29

The unit contains electrical and electronic components and must not be disposed of
together with domestic waste.
Local and currently valid legislation must be observed.
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Mechanical design

Housing

Drive motor

Coupling

Earthing connection
Cam shaft drive

Adjustment of
switching points

Position indicator

Electrical
connections

Gear train

Drive shaft

Actuator fixing

Lower housing part made of die-cast aluminum
Housing cover made of impact-proof and heat-resistant plastic

Synchronous motor
Shaft can be manually disengaged from the motor by operating the coupling
(coupling pin (K1))

Automatic reengagement
Disengagement of drive shaft / motor by pressing coupling pin «K1»

o

Coupling pin "K1"

7817201e/0315

Earth terminal ,PE*“

Earth terminal (PE) with screw fitting
Non-reactive gear

With adjustable cams
Scales beside the cams indicate the angle of the switching point

Internally
— Scale 0...135° at the end of the cam assembly
— Scale range to direction of rotation with arrow marking for SQM41 or with
marking
in slot die for SQM40

RAST3.5 screw terminals are factory supplied, depending on the PCB variant
RASTS5 screw terminals are factory supplied, depending on the PCB variant
Optional: Insulation displacement connectors

Cable entry by means of 2 openings in the connector cover supplied.

The cable glands are not included in the scope of delivery

Large openings in the housing allow easy cable installation

Maintenance-free gearwheels and bearings.

Different shaft versions available, shafts are supplied assembled
Drive shaft is not replaceable

Mounting holes on the lower side of the housing (shaft side), such as actuators
SQM45... / SQM48... using M5 screws, or alternatively as actuators SQM10... /
SQM20... front mounting using M5 self-tapping screws (see chapter Dimensions).
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Type summary (other types on request)

Direction of o Regional Operating Potentio-
rotation °.5’ ) version voltage meter
; c (%2}
Article no. Type o :é . g -% g _ _ é > - ‘?: o :,.9)

§8 & 85 288 &% 3 % g2 £ 5 2 8 & 2 & &
BPZ:SQM40.025A21 SQM40.025A21 { 25Nm/5s 2 4 5 { ® {
BPZ:SQM40.065A23 SQM40.065A23 { 25Nm/5s 6 { 6 5 { ® {
BPZ:SQM40.115R11 SQM40.115R11 { 5Nm/15s 1 3 5 { { {
BPZ:SQM40.115R13 SQM40.115R13 (] 5Nm/15s 1 3 5 { { {
BPZ:SQM40.141A21 SQM40.141A21 (] 5Nm/15s 4 3 1 (] ) ®
BPZ:SQM40.144R11 SQM40.144R11 (] 5Nm/15s 4 3 4 ° ° °
BPZ:SQM40.145A21 SQM40.145A21 (] 5Nm/15s 4 3 5 { o ®
BPZ:SQM40.145R11 SQM40.145R11 ] 5Nm/15s 4 3 5 ) ® °
BPZ:SQM40.155R11 SQM40.155R11 (] 5Nm/15s 5 4 ) { { {
BPZ:SQM40.155R13 SQM40.155R13 (] 5Nm/15s 5 4 5 ® ° {
BPZ:SQM40.161A20 SQM40.161A20 (] 5Nm/15s 6 ® 6 1 { {
BPZ:SQM40.165A20 SQM40.165A20 ] 5Nm/15s 6 { 6 9] { {
BPZ:SQM40.165A21 SQM40.165A21 (] 5Nm/15s 6 { 6 9] { { {
BPZ:SQM40.165R11 SQM40.165R11 (] 5Nm/15s 6 { 6 9] { { {
BPZ:SQM40.171A20 SQM40.171A20 ] 5Nm/15s 7 ° 5 1 1 { {
BPZ:SQM40.175A21 SQM40.175A21 (] 5Nm/15s 7 o 5 1 5 ° { ®
8/29
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Type summary (other types on request) (cont’d)

Direction of o Regional Operating Potentio-
rotation °.5’ ) version voltage meter
= _ "
Article no. Type - _E s @o é - g . %

5% % gE $2 2% 8 8 5 % % = 8§ g 3 3

38 o S 2 s 68 & & 2 2 & @ 8 2 2 8 8
BPZ:SQM40.185R 11 SQM40.185R11 () 5Nm/15s 8 [ 6 5 [ [ ) ()
BPZ:SQM40.215R11 SQM40.215R 11 [ 10Nm/30s 1 3 5 [ [ [
BPZ:SQM40.215R13 SQM40.215R13 [ 10Nm/30s 1 3 5 [ [ [
BPZ:SQM40.235A20 SQM40.235A20 [ ] 10Nm/30s 3 () 4 3 5 [ ()
BPZ:SQM40.241A21 SQM40.241A21 () 10Nm/30s 4 3 1 () [ ) ()
BPZ:SQM40.241R11 SQM40.241R11 () 10Nm/30s 4 3 1 [ ) (] ®
BPZ:SQM40.244A21 SQM40.244A21 () 10Nm/30s 4 3 4 () ) )
BPZ:SQM40.244R11 SQM40.244R11 () 10Nm/30s 4 3 4 [ ) (] ()
BPZ:SQM40.245A11 SQM40.245A11 () 10Nm/30s 4 3 5 () () ®
BPZ:SQM40.245A21 SQM40.245A21 () 10Nm/30s 4 3 5 () [ ()
BPZ:SQM40.245R 11 SQM40.245R 11 () 10Nm/30s 4 3 5 (] (] ®
BPZ:SQM40.247A21 SQM40.247A21 () 10Nm/30s 4 3 7 () [ ) ()
BPZ:SQM40.255A21 SQM40.255A21 [ ] 10Nm/30s 5 4 5 [ () [
BPZ:SQM40.255R 11 SQM40.255R 11 [ ] 10Nm/30s 5 4 5 [ [ [
BPZ:SQM40.255R13 SQM40.255R13 [ ] 10Nm/30s 5 4 5 [ [ [
BPZ:SQM40.261A11 SQM40.261A11 () 10Nm/30s 6 () 6 1 ® ) )
BPZ:SQM40.261A20 SQM40.261A20 () 10Nm/30s 6 (] 6 1 ® )
BPZ:SQM40.261A21 SQM40.261A21 () 10Nm/30s 6 () 6 1 () () [
BPZ:SQM40.261R11 SQM40.261R11 () 10Nm/30s 6 () 6 1 [ (] ()
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Type summary (other types on request) (cont’d)

Direction of o Regional Operating  Potentio-
rotation °.5’ PCB version voltage meter
. A < 2
Article no. Type ~ E S P 9 5 > S . %

23 3 5 E $2% 3% & & 5 5 ¥ S5 3 5 8§ 3 3

0% O = 2 ua oo S & =z 0z » m -t < < o o
BPZ:SQM40.265A11 SQM40.265A11 () 10Nm/30s 6 () 6 5 () [ ) ()
BPZ:SQM40.265A20 SQM40.265A20 () 10Nm/30s 6 () 6 5 () )
BPZ:SQM40.265A21 SQM40.265A21 () 10Nm/30s 6 () 6 5 () [ ) ()
BPZ:SQM40.265R 11 SQM40.265R11 () 10Nm/30s 6 () 6 5 ® ® )
BPZ:SQM40.267A20 SQM40.267A20 () 10Nm/30s 6 () 6 7 ) )
BPZ:SQM40.271A20 SQM40.271A20 () 10Nm/30s 7 () 5 1 1 [ ) ®
BPZ:SQM40.274R10  SQM40.274R10 () 10Nm/30s 7 () 5 1 4 ) )
BPZ:SQM40.275A20 SQM40.275A20 () 10Nm/30s 7 () 5 1 5 [ ) ()
BPZ:SQM40.275A21 SQM40.275A21 () 10Nm/30s 7 () 5 1 5 [ () [
BPZ:SQM40.275R10  SQM40.275R10 () 10Nm/30s 7 () 5 1 5 [ [
BPZ:SQM40.281A20 SQM40.281A20 [ ] 10Nm/30s 8 [ 6 1 [ (]
S$55452-D305-A100 SQM40.285A20 [ 10Nm/30s 8 [ 6 5 [ ()
BPZ:SQM40.285R 11 SQM40.285R 11 [ 10Nm/30s 8 [ 6 5 [ [ [
BPZ:SQM40.317A23 SQM40.317A23 [ ] 18 Nm/65s 1 3 7 [ () [
BPZ:SQM40.317R11 SQM40.317R11 [ ] 18 Nm/65s 1 3 7 [ [ [
BPZ:SQM40.317R13  SQM40.317R13 [ ] 18 Nm/65s 1 3 7 [ [ [
BPZ:SQM40.357R11 SQM40.357R11 [ ] 18 Nm/65s 5 4 7 [ [ [
BPZ:SQM40.357R13  SQM40.357R13 [ ] 18 Nm/65s 5 4 7 [ [ [
S$55452-D301-A100 SQM40.367A10 [ ] 18 Nm/65s [ 6 7 ( [
BPZ:SQM40.387A20 SQM40.387A20 [ ] 18 Nm/65s [ 6 7 ( ()
BPZ:SQM40.387A23 SQM40.387A23 (] 18 Nm/65s 8 [ 6 7 [ () [
10/29
Building Technologies CC1N7817en

166

28.03.2018



Type summary (other types on request) (cont’d)

Direction of o Regional Operating  Potentio-
) =) PCB .
rotation 5 version voltage meter
(=4
A 5 3
Article no. Type _E s 25 S - ?‘: . %
—~ = o < = @© g
8 8 =S 2 £ % 5§ 5§ & 3 ¢ g _ . 8 ¢
Q= 2 g c el = c© p= p= 2 - < O o o K K
5% % 5t 33 £ & & S ° % ~ & & 3 3
0o o 6 S o5 c =z O =% =% o} o} £ - %) O Q o} o}
O o (@) = w >0 " A ™ N z z (7] L D < < o o
BPZ:SQM40.387R11 SQM40.387R11 [ 18 Nm/65s 8 [ ) 6 7 [ [ ) [ )
BPZ:SQM41.141A21 SQM41.141A21 ® 5Nm/15s 4 3 1 [ ) () ()
BPZ:SQM41.145A21 SQM41.145A21 ® 5Nm/15s 4 3 5 [ [ ()
BPZ:SQM41.161A20 SQM41.161A20 ® 5Nm/15s 6 () 6 1 [ ) [ )
BPZ:SQM41.165R11 SQM41.165R11 () 5Nm/15s 6 () 6 5 ® ) )
S55452-D304-A100 SQM41.181A20 ® 5Nm/15s 8 [ ) 6 1 [ ) [
BPZ:SQM41.185R11 SQM41.185R11 () 5Nm/15s 8 [ 6 5 () () [ )
BPZ:SQM41.241A11 SQM41.241A11 () 10Nm/30s 4 3 1 () ® )
BPZ:SQM41.241A21 SQM41.241A21 () 10Nm/30s 4 3 1 ® ) )
BPZ:SQM41.241R11 SQM41.241R11 () 10Nm/30s 4 3 1 () ® ®
BPZ:SQM41.244A21 SQM41.244A21 () 10Nm/30s 4 3 4 ® ) )
BPZ:SQM41.244R11 SQM41.244R11 () 10Nm/30s 4 3 4 () ® ®
BPZ:SQM41.245A11 SQM41.245A11 () 10Nm/30s 4 3 5 () ® )
BPZ:SQM41.245A21 SQM41.245A21 () 10Nm/30s 4 3 5 () [ ) ()
BPZ:SQM41.245R11 SQM41.245R11 () 10Nm/30s 4 3 5 [ () ®
11/29
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Type summary (other types on request) (cont’d)

Direction of o Regional Operating  Potentio-
) o PCB .
rotation 5 version voltage meter
o
° 5 8
Article no. Type - 3 1 ¢ 5 = 8 . i
—~5 = o < = ® g

A 2 o D = £ Q< IS IS = o o = > > 3 o

23 2 Ss S§g £ S =121 = “— s &) =1 a1y g

S2| = 5 3o £ & & S ° % ~ & & 35 3

0o o 6 S o 5c = O =% =% o o £ - %) S O o} o}

O © (@) = w >0 w0 ™ N z b (7] L D < < (@] o
BPZ:SQM41.254R11 SQM41.254R11 ( 10Nm/30s 5 4 4 ( ( (
S55452-D305-A100 SQM41.255R 11 [ 10Nm/30s 5 4 5 [ [ [
BPZ:SQM41.261A11 SQM41.261A11 { 10Nm/30s 6 ) 6 1 ([ o °
BPZ:SQM41.261A21 SQM41.261A21 ) 10Nm/30s 6 ) 6 1 ° ® ®
BPZ:SQM41.261R11 SQM41.261R11 { 10Nm/30s 6 ) 6 1 ([ ) °
BPZ:SQM41.264A21 SQM41.264A21 ) 10Nm/30s 6 ) 6 4 o ® ®
BPZ:SQM41.264R11 SQM41.264R11 ) 10Nm/30s 6 ) 6 4 ® ® o
BPZ:SQM41.265R11 SQM41.265R 11 ) 10Nm/30s 6 ) 6 5 ° o ®
BPZ:SQM41.267A21 SQM41.267A21 { 10Nm/30s 6 ) 6 7 ( ( )
BPZ:SQM41.271R10 SQM41.271R10 o 10Nm/30s 7 o 5 1 1 ® ®
BPZ:SQM41.275A21 SQM41.275A21 ® 10Nm/30s 7 ) 5 1 5 ( ( (
BPZ:SQM41.275R10 SQM41.275R10 o 10Nm/30s 7 ) 5 1 5 ( (
BPZ:SQM41.285R11 SQM41.285R 11 ) 10Nm/30s 8 ( 6 5 ( ( (
BPZ:SQM41.357A23 SQM41.357A23 ([ 18 Nm/65s 4 7 ([ ) ([
BPZ:SQM41.357R11 SQM41.357R11 o 18 Nm/65s 4 7 ([ ([ ([
BPZ:SQM41.367A21 SQM41.367A21 [ ] 18 Nm/65s 6 ([ 6 7 ([ ) ([
BPZ:SQM41.387R11 SQM41.387R11 [ ] 18 Nm/65s 8 ([ 6 7 ([ ([ ([
1) Specifications apply to ambient temperatures of 23 °C and a mains voltage of AC 120 V or AC 230 V and a mains frequency of 50 Hz.

With a mains frequency of 60 Hz, the running times and torques are approx. 17% less.
12/29
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Type summary (cont’d) (other types on request) (cont'd)

Not all types of actuators are available ex stock. Additional versions are available on
request.
Drive shafts: Type of drive shaft Torque S::ﬂ

@& 10 mm, woodruff key as per DIN 6888 Max. 10 Nm 1
[ 9.5 mm, square shaft Max. 15 Nm 4
@& 10 mm D type shaft, compatible with SQM45... Max. 10 Nm 5
@ 14 mm with parallel key as per DIN 6885, compatible with SQM48... Max. 20 Nm 7

13/29
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Accessories

Accessories must be ordered as separate items:

Proportional controlling element with mounting plate VKP...
Proportional controlling element for mounting between threaded flanges in gas trains.
Refer to data sheet N7632.

Mounting plate ASK33.1

Article no.: BPZ:ASK33.1
For mounting the SQM40... / SQM41... onto the VKP... proportional controlling element
See Mounting Instruction 74 319 0843 0 (M7646)

Mounting kit ASK33.4
Article no.: BPZ:ASK33.4

For fitting SQM40... / SQM41... to the butterfly valve VKF41.xxC

See Mounting Instruction 74 319 0916 0 (M7813 / 7814)

Front cover (on request)
For making the connections for the power supply lines

- For 1/2" NPT protective sleeve AGA45.1
Article no.: BPZ:AGA45.111
- For metric cable gland AGA45.12

Article no.: BPZ:AGA45.12
Note!
Front covers AGA45.11 and AGA45.12 are only to be used as replacements.
The corresponding AGA45... version is factory-prefitted onto the SQM40... / SQM41...

Connector sets (on request)
With screw terminals for replacement:

- For SQM4x.x1xxxx AGA45.1
Article no.: BPZ:AGA45.1
- For SQM4x.x4 xxxx AGA45.4
Article no.: BPZ:AGA45.4
- For SQM4x.x2xxxx, SQM4x.x5xxxx AGA45.5
Article no.: BPZ:AGA45.5
- For SQM4x.x3xxxx, SQM4x.x6xxxx, SQM4x.x7 xxxx, SQM4Xx.x8xxxx AGA45.6

Article no.: BPZ:AGA45.6

14/29

Potentiometers (on request)
For retrofitting

- For SQM40... / SQM41...: Double potentiometer 2*1000 €2, 90° ASZ22.32
Article no.: $55852-2301-A100
- For SQM40...: Double potentiometer 2¥1000 2, 135° ASZ22.35
Article no.: $55852-2303-A100
- For SQM41...: Double potentiometer 2¥1000 2, 135° ASZ22.34

Article no.: $55852-2302-A100
Refer to Data Sheet N7921.
Note!
ASZ22... potentiometers are only intended for the retrofitting onto SQM40... / SQM41...
types with the end number 0 (SQM4x.xxxx0). For all SQM40... / SQM41... types with
the end number 1 (SQM4x.xxxx1) or 3 (SQM4x.xxxx3), the potentiometers are factory
installed.
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Technical Data

General unit data

Operating voltage

- SQM4x.xxxA1... AC 120 V -15%/+10%
- SQM4x.xxxA2... AC 230V -15%/+10%
- SQM4x.xxxR1... AC 120 V -15%/+10%
Operating frequency 50...60 Hz +6%

Drive motor Synchronous motor

Power consumption

10 VA

Operating angle

Between 0° and max. 90° or between 0°
and max. 135°, depending on the type

Mounting position

Optional

Degree of protection

IP66

Safety class

External overload fuse

Max. 6.3 AT (slow) to DIN EN 60127-2/5

Internal overload fuse

2 AT (slow), depending on the type, non-
exchangeable

Cable entry

2 x M16 without thread or
2 x¥2" NPT thread, depending on the type

Wire cross-sectional area of the
connecting wires, including earth terminal

0.5...2.5 mm?

(PE)

Direction of rotation Facing the shaft end (mounting surface):
e SQM40... Counterclockwise (CCW)

e SQM41.. Clockwise (CW)

Torque 25NmM/5Nm /10 Nm /18 Nm,

Torque tolerance

Holding torque

depending on type "

-25%

Each valid at the tolerance limits of
temperature and operating voltage

50%

Of the torque for types with 5 Nm, 10 Nm,
and 18 Nm torque

36%

Of the torque for types with 2.5 Nm torque

Running time

5s,15 s, 30 s and 65 s, depending on

type

Running time tolerance +10%

Pause time at change in direction of >100 ms

rotation, zero-current state

End and auxiliary switches

e Type To DIN 41636

e Switching voltage AC 24..250V

e  Switching capacity See specifications in chapter Connection
diagrams

Number of end switches 2

Number of auxiliary switches

Max. 4, depending on type

Drive shaft Supplied as standard, non-exchangeable
Weight Approx. 2 kg
Temperature of the mounting surface Max. 60 °C

Rated surge voltage

Overvoltage category Il in accordance
with DIN EN 60730-1 chapter 20

Backlash between the actuator motor and
actuator shaft

e exworks

e after 250,000 cycles

<1°
<1.2°

1) Specifications apply to ambient temperatures of 23 °C and a mains voltage of AC 120 V or
AC 230 V and a mains frequency of 50 Hz. With a mains frequency of 60 Hz, the running times

and torques are approx. 17% less.
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Technical Data (cont’d)

Analog inputs

For use in North

Lifetime

250,000 start cycles (close = open =
close) under load with the rated torque in
the entire rotation angle range.
2,000,000 control cycles under load with
75% of rated torque in rotation angle
range of 10°

General

Linearity

<5% of the control range

Control range

0...90° or 0...135°, depending on type

Voltage setpoint

DC2..10V

X1-1 (U-INY, X1-2 (GND)

- Umin DC2V

- Umax DC 10V
Input impedance =5 kQ
Current setpoint DC 4...20 mA
X1-3 (I-IN), X1-2 (GND)

- Imin DC 4 mA

- Imax DC 20 mA
Input impedance <500 Q
Impedance setpoint 0..135Q
X1-4, X1-5, X1-6 (GND)

- RNominal 135 Q +5%

Cross-sectional area of the power supply lines

SQM4x.x1xxxx / SQM4X. x4xxxx / Class 1, min. AWG 16
SQM4x.x5xxxx, (X2), (PE) Suited for 105 °C
SQM4x.x6xxxx / SQM4X.X7xxxX /

America

Environmental conditions

A

16/29

SQMA4x.x8xxxx, (X1)/(X2)/(X3), (PE)

Max. 2.5 mm? or AWG 14

SQM4x.x1xxxx / SQM4X.X2xxxX

SQM4x.x4xxxx /| SQM4x.x5xxxx (X1)

Class 2, min. AWG 22
Suited for 105 °C
Max. 1 mm? or AWG 18

NEMA classification

NEMAA4 (in progress)

Outdoor use

A

Attention!

Waterproof cable conduits and cable
glands are required (e.g. type DWTT/7 or
QCRV2/8)

Storage DIN EN 60721-3-1
Climatic conditions Class 1K3
Mechanical conditions Class 1M2
Temperature range -20...60 °C
Humidity <95% r.h.
Transport DIN EN 60721-3-2
Climatic conditions Class 2K3
Mechanical conditions Class 2M2
Temperature range -20...60 °C
Humidity <95% r.h.
Operation DIN EN 60721-3-3
Climatic conditions Class 3K5
Mechanical conditions Class 3M4
Temperature range -20...60 °C
-15...+60 °C for 18 Nm design

Humidity <95% r.h.

Installation altitude

Max. 2,000 m above sea level

Notice!

Condensation, formation of ice, and ingress of water are not permitted. If this is
not observed, there is a risk of loss of safety functions and a risk of electric

shock.
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Technical Data (cont’d)

Conductive plastic
potentiometer

Conductive plastic
potentiometer
connection diagram

Resistance

2*1000 Q double potentiometer with
separated resistance tracks

Operating voltage

DC 10V

Permissible hysteresis

0.3% of 90° or of 135°, depending on type

Total resistance tolerance

+20%

Effective angular rotation

90° or 135°, depending on type

Terminal strip Triple-pole

For cross-sectional areas of 0.5...1 mm?
Wiper current rating Max. 100 pA
Transfer resistance of wiper contact Max. R <100 Q
Linearity (referred to Rges = 1000 Q) +1%
Smoothness (alpha = 10°) / microlinearity  <0.5%

Life cycle

Approx. 2 million positioning cycles

Temperature coefficient

0.4 Q/K

a b c

7921A01/0101

Potentiometer drawn in start position (as
supplied).

Terminal markings:

a = high end of potentiometer
b = potentiometer wiper

¢ = low end of potentiometer

Apply operating voltage only on terminals «a» and «c». Conductive plastic
potentiometers can be destroyed if operating voltage is applied incorrectly between «a —

b» or «<b — c».

The polarity of the potentiometer end pickups «a — ¢» must be observed in order to
achieve the correct signal direction to the potentiometer wiper «b».

If the ASZ22.32 potentiometer specified for 90° is operated outside of the effective range
of angular rotation of 90°, no valid signal will be present at the wiper contact (interrupted
circuit). This can happen if the switch position of the switching cam | for high-fire is

configured for over 90°.

The 90° version ASZ22.32 can be used for both directions of rotation, SQM40...
(counterclockwise) and SQM41... (clockwise).

The 135° versions ASZ22.34 and ASZ22.35 are each intended for a particular direction

of rotation.

The direction of rotation of the potentiometer must correspond with the direction of

rotation of the actuator as follows:

o ASZ22.34 can only be used with SQM41... (clockwise)
e ASZ22.35 can only be used with SQM40... (counterclockwise)

17/29
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Connection diagrams and connection terminals

SQM4x.x1xxxx

Note!

Electronic version with independent high-fire and low-fire feedback

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

4

BE
®i 5 X1
| |R
21
% X1-2
i [
< 01352 | | X1-3
3 g [a] .
=8 2 1 X1-4
N < (O] .
! X1-5
I
235 [y, 12 345]y,

Range adjustment

18/29

X2-1

X2-2

X2-3

X2-4

X2-5

X2-6

X2-7

Mains voltage terminals

2..10V

4..20 mA

0..135Q 1
0..135Q2
0..135 Q 3 (GND)

Mains voltage terminals

Open (1)

Move to low-fire (V)

Low-fire position reached

V)

Close / ignition (VI)

Controller release

Neutral

Open position reached (1)

Input

Input

Input
Input
Input

Input

Input

Output

Input

Input

Input

Output

Dimensioning
max. DC 10 V
to X1-5

max. 20 mA
to X1-5

Dimensioning

AC 120V /AC 230V
max. 1 A, cosp >0.9 *
AC 120V /AC 230V
max. 1 A, cosp >0.9 *
AC 120V /AC 230V
max. 10 mA, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 60 mA /30 mA
AC 120V /AC 230V
max. 60 mA /30 mA

AC 120V /AC 230V
max. 10 mA, cose >0.9

* Only the control lines to the burner controls or to the control unit may be

connected at the marked terminals.

It is not permitted to connect additional external loads, such as signal

lamps.

See SQM4x.x4xxxx in this chapter.
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Connection diagrams and connection terminals (cont’d)

SQM4x.x2XXXX

Note!

Electronic version, only for types with 5 seconds running time

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

X1-1

7817d21/0415

X1-2

GND

X2-1

12]x1 X2-2

Range adjustment

X2-3

X2-4

X2-5

X2-6

X2-7

X2-8

X2-9

Low-voltage terminals

4..20 mA

GND

Mains voltage terminals

Open position reached (1)

Open, high-fire (1)

Auxiliary switch AUX (1V)
NO contact

Auxiliary switch AUX (IV)

Auxiliary switch AUX (IV)
NC opener

Low-fire position / ignition
load position reached (V /
VI)

Close / ignition (V1)

Neutral

Controller release

Input

Input

Output

Input

Output

Input

Output

Output

Input

Input

Input

Dimensioning

max. 20 mA
to X1-2

Dimensioning

AC 120V /AC 230V
max. 10 mA, cose >0.9
AC 120V /AC 230V
max. 1 A, cosp >0.9 *
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120 V/AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 10 mA, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9*

AC 120V /AC 230V
max. 60 mA /30 mA

AC 120V /AC 230V
max. 60 mA /30 mA

* Only the control lines to the burner controls or to the control unit may be

connected at the marked terminals.

It is not permitted to connect additional external loads, such as signal

lamps.

See SQM4x.x4xxxx in this chapter.
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Connection diagrams and connection terminals (cont'd)

SQM4x.x3xxxXX

Note!

2-position version with 2 end switches and 2 auxiliary switches, 3 relays

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

©)

cch
Q
¥

K-B [

XXXX

i i

564[[1 2 3[xs

Range adjustment

20/29

7817d14/1013

Mains voltage terminals

X1-1
X1-2

X1-3

X2-1

X2-2

X2-3

X2-4

X2-5

X3-1

X3-2

X3-3

Free

Controller, open
Controller release
Auxiliary switch AUX (VI)
Neutral

Auxiliary switch AUX (VI)
NC opener

Fan supply voltage
Mains voltage, close
Low-fire controller
Fan motor

Free

Auxiliary switch AUX (VI)
NO contact

Open (l) / close (ll),
changeover relay K-C

Operation, changeover

relay K-B

See SQM4x.x4xxxx in this chapter.

Input

Input

Input

Input

Output

Input

Input

Input

Output

Output

Input

Input

Notice!
** When connecting a fuel valve:

Dimensioning

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cosp >0.9 **
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

Max. 0.3 A, cos¢ >0.8 inductive.
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Connection diagrams and connection terminals (cont’d)

SQM4x.x4xxXXX

Note!

Electronic version

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

o | g Low-voltage terminals Dimensioning
! @i § X1-1 2..10V Input max. DC 10 V
! F I to X1-2
i S e %! X1-2 GND Input
I i f I X1-3  4..20mA Input Max. 20 mA to X1-2
: L _E o | X1-4  0..1350 1 Input
| % 89 5] ! X1-5 0..135Q2 Input
: I
[ i X1-6  0..135Q 3 (GND) Input
1 6 4 235w [123 456]x

Range adjustment

Mains voltage terminals Dimensioning

X2-1  Opening (I) Input AC 120V /AC 230V
max. 1 A, cosp >0.9 *
X2-2  Move to low-fire (V) Input AC 120V /AC 230V

max. 1 A, cosp >0.9 *

X2-3  Position reached Output AC 120 V/ AC 230 V
max. 10 mA, cose >0.9

X2-4  Closing/ignition (VI) Input AC 120 V/AC 230V
max. 1 A, cose >0.9

X2-5 Controller release Input AC 120 V/ AC 230 V
max. 60 mA / 30 mA

X2-6  Neutral Input AC 120 V/AC 230V

max. 60 mA /30 mA

* Only the control lines to the burner controls or to the control unit may be
connected at the marked terminals.
It is not permitted to connect additional external loads, such as signal
lamps.

Adjust the range of the analog signal to match the switch positions (min. and max.
position):

1. Set cam | to the required high-fire position (e.g. 85°; position is indicated on the scale
next to the cam).
2. Set cam V to the required low-fire position (e.g. 20°).
3. Preset the signal at the analog input according to the required high-fire position
(e.g. 20 mA).
4. Turn the potentiometer for maximum angular rotation
a) clockwise, if the actuator has not yet reached its maximum angular rotation, or
b) counterclockwise until the actuator starts
5. Preset the signal at the analog input according to the low-fire position (e.g. 4 mA).
6. Turn the potentiometer for minimum angular rotation
a) counterclockwise, if the actuator has not yet reached its minimum angular
rotation, or
b) clockwise until the actuator starts

Modulation always takes place between high- and low-fire.
Also, it is possible to define a closed position or a separate ignition position by setting

cam VI (independent of cam V, e.g. for defining a position higher than the low-fire
position).
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Connection diagrams and connection terminals (cont’'d)

Max. potentiometer (high-fire)

90°/135°
N

Min. potentiometer (low-fire)

7817208e/0315
(? Note!
When starting up, the direction of rotation of the potentiometer setting must be
observed:

907 /135°
A

[ Min.
k

7817z10/0713
(? Note
The working range of the potentiometer setting, shown as an example for the current
input 4...20 mA.
90° /135°
Setpoint (I/mA) X
A €
% I
20 - 3 ( )i 0]
18 |-
16
-
12 - L
10 |- s
877
6 i
4 f H
29 30 | 60 20 120 135
o —T—Ff——F4—FFF—FFFF—+F— Posiioningangle ("
10 20 30 40 50 60 70 80 90
00;& 77777 > 7817d04e/0315
min.
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Connection diagrams and connection terminals (cont'd)

SQM4x.x5xxxx

Note!

Electronic version with independent auxiliary switch

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

Low-voltage terminals

X1-1 4..20mA

7817d21/0415

X1-2 GND

Mains voltage terminals

GND

X2-1  Open position reached (1)

1 2]x1 X2-2  Open / high-fire (1)

Range adjustment

X2-3  Auxiliary switch AUX (V)
NO contact

X2-4  Auxiliary switch AUX (IV)

X2-5  Auxiliary switch AUX (1V) /
NC opener

X2-6  Low-fire position / ignition
load position reached (V,
VI)

X2-7  Close / ignition (VI)

X2-8 Neutral

X2-9 Controller release

Input

Input

Output

Input

Output

Input

Output

Output

Input

Input

Input

Dimensioning

max. 20 mA
to X1-2

Dimensioning

AC 120V /AC 230V
max. 10 mA, cose >0.9
AC 120V /AC 230V
max. 1 A, cosp >0.9 *
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120 V/AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 10 mA, cose >0.9

AC 120V /AC 230V
max. 1 A, cosp >0.9 *

AC 120V /AC 230V
max. 60 mA /30 mA

AC 120V /AC 230V
max. 60 mA /30 mA

* Only the control lines to the burner controls or to the control unit may be

connected at the marked terminals.

It is not permitted to connect additional external loads, such as signal

lamps.

See SQM4x.x4xxxx in this chapter.
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Connection diagrams and connection terminals (cont’d)

SQM4x.x6XXXX

Note!

3-position version with 2 end switches and 4 auxiliary switches

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

@I

XXXX

—
—

I
1lxqs 543 12 23 1x3

Range adjustment

24/29

7817d15/1013

Mains voltage terminals

X1-1

X1-2

X2-1

X2-2

X2-3

X2-4

X2-5

X3-1

X3-2

X3-3

Move to ignition position
({)

Auxiliary switch AUX (IV)
NO contact

Auxiliary switch AUX (1V)
Neutral

Closing (I1)

Opening (1)

Auxiliary switch AUX (V)

Auxiliary switch AUX (V)
NO contact

Open position reached (1)
Close position reached (ll)

Ignition position reached

(i

Auxiliary switch AUX (VI)
NO contact

Auxiliary switch AUX (VI)
NC opener

Auxiliary switch AUX (V1)

A

See SQM4x.x4xxxx in this chapter.

Input

Output

Input

Input

Input

Input

Output

Output

Output

Output

Output

Output

Input

Notice!
** When connecting a fuel valve:
Max. 0.3 A, cos@ >0.8 inductive.

Dimensioning

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 0.3 A, coso >0.8
AC 120V /AC 230V
max. 0.3 A, coso >0.8

AC 120V /AC 230V
max. 0.3 A, coso >0.8

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cose >0.9 **

AC 120V /AC 230V
max. 1 A, cosp >0.9 **
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Connection diagrams and connection terminals (cont’d)

SQM4X.X7 XXXX

Note!

2-position version with 2 end switches and 3 auxiliary switches, 1 relay

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.
Consecutive numbers are printed on the unit, however, e.g. 1...7.

@I

XXXX

132 6 4 5

| |
e [543 12x,[23 1xs

Range adjustment

7817d16/1013

Mains voltage terminals

X1-1  Move to ignition position
(11

X1-2  Auxiliary switch AUX (IV)
NO contact

X1-3  Auxiliary switch AUX (IV)

X1-4  Neutral

X1-5  Closing (Il)

X1-6  Opening (1)

X2-1  Mains voltage

X2-2 Open/ close relay

X2-3  Open position reached (1)

X2-4  Close position reached (ll)

X2-5 Ignition position reached
(11

X3-1  Auxiliary switch AUX (VI)
NO contact

X3-2  Auxiliary switch AUX (VI)
NC opener

X3-3  Auxiliary switch AUX (VI)

A

See SQM4x.x4xxxx in this chapter.

Input

Output

Input

Input

Input

Input

Input

Output

Output

Output

Output

Output

Input

Notice!
** When connecting a fuel valve:
Max. 0.3 A, cos¢ >0.8 inductive.

Dimensioning

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120 V/AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 0.3 A, coso >0.8
AC 120V /AC 230V
max. 0.3 A, cosg >0.8

AC 120V /AC 230V
max. 0.3 A, coso >0.8

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cosp >0.9 **
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Connection diagrams and connection terminals (cont'd)

SQM4x.x8xxxx

Note!

3 position version with 2 end switches and 4 auxiliary switches

Consecutive numbers are printed on the unit, however, e.g. 1...7.

! :

I -

| !

L %

! !

I 1
[32 6 4 11 (435 122 [231x3

Range adjustment

26/29

7817d17/1013

Mains voltage terminals

X1-1

X1-2

X2-1

X2-2

X2-3

X2-4

X2-5

X3-1

X3-2

X3-3

Move to position (I1I)

Auxiliary switch AUX (1V)
NO contact

Auxiliary switch AUX (IV)

Neutral

Closing (I1)

Opening (1)

Auxiliary switch AUX (V)

Auxiliary switch AUX (V)
NO contact

Position reached (1 /11 /1

Auxiliary switch AUX (IV)
NC opener

Auxiliary switch AUX (V)
NC opener

Auxiliary switch AUX (VI)
NO contact

Auxiliary switch AUX (VI)
NC opener

Auxiliary switch AUX (V1)

A

See SQM4x.x4xxxx in this chapter.

Input

Output

Input

Input

Input

Input

Input

Input

1)  Output

Output

Output

Output

Output

Input

Notice!
** When connecting a fuel valve:

For the sake of clarity, the plug-in contacts do not appear in sequential order in the circuit diagram.

Dimensioning

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9
inductive

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 1 A, cose >0.9
AC 120V /AC 230V
max. 0.3 A, coso >0.8
AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cose >0.9

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

AC 120V /AC 230V
max. 1 A, cosp >0.9 **

Max. 0.3 A, coso >0.8 inductive.
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Position indication, preadjustment and coloring of the cams

Position indication SQMA40...

External angle scale
Marking in slot shape

Note!

The setting of the switch positions must be checked before startup.

Pay attention
to markings!

Position indication SQM41...
Internal angle scale
Arrow marking

7817212e/0315

SQM4x.x1xxxX Electronic version
SQM4xX.x4XxXXX Cam Color Position Preadjustment
Cam | Red High-fire 90°
Cam I Blue Not used -
Cam llI Orange Not used -
Cam IV Yellow Not used -
CamV Black Low-fire 15°
Cam VI Green OFF / ignition 0°
SQM4x.x3xXxXXX 2 position version
Cam Color Position Preadjustment
Cam | Red High-fire 90°
Cam i Blue OFF / low-fire 0°
Cam Il Orange Ignition position 15°
Cam IV Yellow Not used -
CamV Black Not used -
Cam VI Green Auxiliary switch 30°
SQM4xX.X2XxXXX Electronic version
SQM4xX. X5XXXX Cam Color Position Preadjustment
Cam | Red High-fire 90°
Cam I Blue Not used -
Cam llI Orange Not used -
Cam IV Yellow Auxiliary switch 30°
CamV Black Low-fire 30°
Cam VI Green OFF / ignition 0°
27/29
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Position indication, preadjustment and coloring of the cams (cont'd)

SQM4x.X6XXXX
SQM4x.X8xxXX

SQM4X. X7 XXXX

28/29

Cam
Cam |
Cam I
Cam Il
Cam IV
CamV
Cam VI

Cam
Cam |
Cam I
Cam Il
Cam IV
CamV
Cam VI

3 position version

Color
Red
Blue

Orange

Yellow

Black

Green

Position
High-fire

OFF / low-fire
Ignition position
Auxiliary switch
Auxiliary switch
Auxiliary switch

3 position version

Color
Red
Blue

Orange

Yellow

Black

Green

Position
High-fire

OFF / low-fire
Ignition position
Auxiliary switch
Not used
Auxiliary switch

Preadjustment
90°
0°
15°
30°
30°
30°

Preadjustment
90°
0°
15°
30°

30°
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Dimensions

Dimensions in mm

SQM40.../SQM41...

93.5
149 76
50
—_
. 2]
il = - S = \ B
%J! |
{ — 3 3 blind holes (10 mm deep)
= for self-tapping screws M5
0
N
N
RS &
SEE \
= |
|
" 6 +0.1 4 through holes for
- screws M5
- = &
6
- 5deep

SQM4x.xxxAxxx connecting cover @#A
I - I 28 I

l i
SQM4x.xxxRxxx connecting cover ”5:_%

26,5 '

Shaft no.
15
6 -
Slot for woodruff key 2 AT $
SQM4x.xx1xxx  3x3.7 series A 2 ©
Din6888 S o El
20
106
SQM4x.xx4xxX Square g .4'_;' Iz’
25
2 § 17
SE
©
SQMAX.XX5XXX D-shaft T % (5]
39 $
o
SQM4x.xx7xxx  Slot for parallel key ™
A5x3x28 DIN6885 T3 G-—1 7817m01/0216
i 1
2/g Z.l._,\%
o
)

© 2018 Siemens AG Building Technologies, Berliner Ring 23, D-76437 Rastatt

Subject to change!
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ELECTRIC MOTORS, GEARMOTORS AND DRIVES

Worm Gear Reducers
Installation, Lubrication
and Maintenance Instructions

=D oHIO GEAR

BY OHIO GEAR
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Instruction Manual

OHIO GEAR

Selection Information

BY OHIO GEAR

Read ALL instructions prior to operating reducer. Injury to personnel or reducer failure may be caused by improper installation,

maintenance or operation,
Safety Alert

MAWARNING * Written authorization from LEESON ELECTRIC is required to operate or use reducers in man lift or people
moving devices.

* Check to make certain application does not exceed the allowable load capacities published in the current
catalog.

* Buyer shall be solely responsible for determining the adequacy of the product for any and all uses to which
Buyer shall apply the product. The application by Buyer shall not be subject to any implied warranty of
fitness for a particular purpose.

* For safety, Buyer or User should provide protective guards over all shaft extensions and any moving
apparatus mounted thereon. The User is responsible for checking all applicable safety codes in his area and
providing suitable guards. Failure to do so may result in bodily injury and/or damage to equipment.

* Hot oil and reducers can cause severe burns. Use extreme care when removing lubrication plugs and vents.

* Make certain that the power supply is disconnected before attempting to service or remove any components.
Lock out the power supply and tag it to prevent unexpected application of power.

* Reducers are not to be considered fail safe or self-lacking devices. If these features are required, a
properly sized, independent holding device should be utilized. Reducers should not be used as a brake.

* Any brakes that are used in conjunction with a reducer must be sized or positioned in such a way so as to
not subject the reducer to loads beyond the catalog rating.

* Lifting supports including eyebolts are to be used for vertically lifting the gearbox only and no other
associated attachments or motors.

* Use of an oil with an EP additive on units with backstops may prevent proper operation of the backstop. Injury
to personnel, damage to the reducer or other equipment may result.

* Overhung loads subject shaft bearings and shafts to stress which may cause premature bearing failure
and/or shaft breakage from bending fatigue, if not sized properly.

AACAUTION * Test run unit to verify operation. If the unit tested is a prototype, that unit must be of current production.

* If the speed reducer cannot be located in a clear and dry area with access to adequate cooling air supply,
then precautions must be taken to avoid the ingestion of contaminants such as water and the reduction in
cooling ability due to exterior contaminants.

* Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.
Important Information

In the event of the resale of any of the goods, in whatever form, Resellers/Buyers will include the following language in a
conspicuous place and in a conspicuous manner in a written agreement covering such sale:

The manufacturer makes no warranties or representations, express or implied, by operation of law or otherwise,
jcular purpose of the goods sold hereunder. Buyer acknowiedges
that it alone has determined that the geoods purchased hereunder will suitably meet the requirements of their
Intended use. In no event will the manufacturer be liable for consequential, incidental or other damages. Even if
the repair or replacement remedy shall be deemed to have failed of its essential purpose under Section
2-719 of the Uniform Commercial Code, the manufacturer shall have no liability to Buyer for consequential
damages.

Resellers/Buyers agree to also include this entire document including the warnings above in a conspicuous place and in a
conspicuous manner in writing to instruct users on the safe usage of the product.

This instructions manual should be read together with all other printed information such as catalogs, supplied by LEESON ELECTRIC.

Phone: (262) 377-8810 2 Fax: (262) 377-0090
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Instruction Manual

OHIO GEAR IhoNMaN

BY OHIO GEAR

General Operation

1. Run the motor which drives the reducer and check the direction of reducer output rotation. Consult motar nameplate for
instructions to reverse the direction of rotation.

2. Attaching the load: On direct coupled installations, check shaft and coupling alignment between speed reducer and loading
mechanism. On chain/sprocket and belt/pulley installation, locate the sprocket or pulley as close to the oil seal as possible to
minimize overhung load. Check to verify that the overhung load does not exceed specifications published in the catalog.

3. High momentum loads: If coasting 1o a stop is undesirable, a braking mechanism should be provided to the speed reducer output shaft
or the driven mechanism.

A CAUTION The system of connected rotating parts must be free from critical speed, torsional or other type vibration,
no matter how induced. The responsibility for this system analysis lies with the purchaser of the speed

reducer.

installation

1. Mount the unit to a rigid flat surface using grade 5 or higher fasteners. The mounting fasteners should be the largest standard size that
will fit in the base mounting hole. Shim as required under flange or base feet which do not lie flat against the mounting surface.

2. For shipment, pipe plugs are installed in the unit and a vent plug is packed separately. After mounting the unit in position, remove the
appropriate pipe plug and install the vent plug in the location shown on page 5. On double reduction units both the primary and the
secondary must be vented. Failure to vent the unit can cause premature seal wear or loss of seal and oil. These conditions are not
covered by warranty, Check for correct ail level. Contact the factory for level and vent recommendations on non-standard mounting
positions. WASHGUARD® (BISSC) and ALL-STAINLESS STEEL reducers are factory supplied with an Enviro-Seal and do not use
vents. See (Enviro-Seal) under Lubrication for further information.

3. WASHGUARD"® (BISSC) and ALL-STAINLESS STEEL reducers include synthetic oil and an Enviro-Seal pre-installed at the
factory. It is not necessary to vent these units, and they can be used as supplied from the factory. Do not lcosen the nut holding the
stem of the Enviro-Seal, and do not block the hole in the stem. Do not blow pressurized air into the hole, and avoid spraying washdown
chemicals directly into the hole.

4. Connect motor to speed reducer.

AAWARNING Depending upon gear geometry and operating conditions worm gear reducers may or may not backdrive.
Special consideration should be given to high inertia loads connected to the output shaft. Consult the
factory for further details.

A CAUTION DO NOT CHANGE MOUNTING POSITIONS WITHOUT CONTACTING FACTORY.
Altering the mounting position may require special lubrication provisions which must be factory installed.

AACAUTION Do not operate the reducer without making sure it contains the correct amount of oil. Do not overfill or
underfill with oil, or injury to personnel, reducer or other equipment may result. WASHGUARD® and
ALL-STAINLESS STEEL reducers are lubed and sealed for life, so in most applications it will not be
necessary to drain or re-fill the unit.

A unit cannot be used as an integral part of a machine superstructure which would impose additional loads
on the unit other than those imposed by the torque being transmitted either through a shaft-mounted
arrangement, and any shaft mounted power transmitting device. (e.g., sprockets, pulleys,
couplings)

> >
()
P
c
=
8
z

CAUTION For safe operation and to maintain the unit warranty, when changing a factory installed fastener for any rea-
son, it becomes the responsibility of the person making the change to properly account for fastener grade,
thread engagement, load, tightening torque and the means of torque retention.

Lubrication - Standard Units

With the exception of reducer sizes 870, 880 and 8100 (shipped dry), all standard worm reducers ordered from the factory are filled with
synthetic lubricant to operate within a -10° t0105° F ambient temperature range. Double reduction units have separate oil sumps and must
be filled/checked independently. Prior to startup, verify that the oil is at the level shown on the drawings on page 5. If the ambient temper-
ature will be outside of this range, drain and refill reducer with lubricant of proper viscosity prior to use.

Enviro-Seal: WASHGUARD® (BISSC) and ALL-STAINLESS STEEL reducers come standard with an Enviro-Seal and synthetic oil
pre-installed at the factory. It is not necessary to vent these reducers, and they can be used as supplied from the factory.

AACAUTION In the Food and Drug Industry (including animal food), consult the lubrication supplier for

recommendation of lubricants which are acceptable to the Food and Drug Administration and/or other
authoritative bodies having jurisdiction.

Do not mix different oils in the reducer. Oils should be compatible with Viton® seal material.
Phone: (262) 377-8810 3 Fax: (262) 377-0090
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Lubrication

The rgducer is properly filled at the factory with sufficient lubricant per customer specified mounting position. If position is not
specified by customer, reducer will be filled to level in mounting position 1 (worm over) Reducer ordered with a "MOD" will be filled
based on the factory assumed mounting position, mounting position should be specified with order to assure proper lubrication.

Factory Assumed Mounting Orientation | Applicable Unit Styles*
{ B, T F H,FH, C Single Reduction
Worm Over D, DT, DF, DH, DFH Double Reduction Worm-Worm
DX, DXT, DXH, DXFH Double Reduction Helical-Worm
u Single Reduction
o Worm Linder ‘ DU Double Reduction Worm-Worm
‘ VL, VH Single Reduction
Vertical Output | DVL, DVH Double Reduction Worm-Worm
. | DXVL, DXVH Double Reduction Helical-Worm
\ J Single Reduction
Vertical Input l DJ Double Reduction Worm-Worm
DXJ | Double Reduction Helical-Worm

" INCLUDES MOTORIZED COUPLING AND QUILL INPUT VERSIONS OF ALL STYLES LISTED

All standard IRONMAN® BY OHIO GEAR Worm Reducers are factory filled with MOBIL SHC-634 |ubricant, a synthesized
hydrocarbon formulated for long life and wide operating temperature range (-25°F to +220°F).

Change intervals: Standard compounded lubricants (non-synthetic) should be changed every six months or 2500 operating hours,
whichever comes first. Factory installed synthetic lubricants should be changed only when performing maintenance that requires
gearbox disassembly.

If oil must be replaced in IRONMAN® BY OHIO GEAR Worm Reducers, use only MOBIL SHC-634.

Do not confuse MOBIL SHC-634 with MOBILGEAR 634. MOBILGEAR 634 is an EP type gear oil NOT suitable for use in the
IRONMAN® BY OHIO GEAR worm gear reducers.

SPECIAL LUBRICATION REQUIREMENTS - Size 830 & Larger

Please specify mounting position *with order* if any of the following applies:

1- Reducer is mounted with input or output shafts vertical

2- Input speed is less than 900 RPM

3- Reducer is mounted in inclined position

NOTE: The reducer may require modifications to assure proper lubrication in these applications.

For lubrication requirements of helical reducers (primaries of helical/worm reducers and ratio multipliers), refer to ratio multiplier
maintenance manual or contact LEESON Electric,

Oil Capacities (ounces) - Standard Units

Mounting UNIT SIZE
Position 813 | 815 | 818 | 821 | 824 | 826 | 830 | 832 | 842 | 852 | 860 | 870 | 830" 8100*
|
1-Worm Over s |12 12 20| 2| a0 s / 72 | 112 | 188 | 312 | 560 | 768 | 1152
2-Worm Under 8 | 16 | 20 | 28 | 40 | 60 | 84 | 108 | 152 | 304 | 328 | 524 | 820 | 1280
3-Vertical Output 4 | 18| 16 | 28 | 32 | 48 | 68 | 88 | 128 | 248 | 320 | 332 | 450 | 840
4-Vertical Input 4 | 16 | 16 | 24 | 32 | 48 | 72 | 92 | 128 | 248 | 325 | 584 | 800 | 1200
e aalon o nd B B S I ) N/A’ N/A | 192 | 308 | 320 | 485 | 805 1144 1716
* Shipped dry L
160Z. = 1PINT
2PINTS = 1QUART
4 QUARTS = 1 GALLON
1 GALLON = 1280z

AACAUTION| Always check for proper oil level after filling. Capacities vary somewhat with model and mounting position.
Qil should rise to bottom edge of level hole. Do not overfill.

Phone: (262) 377-8810 4 Fax: (262) 377-0090
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Standard Speed Reducer Mounting Positions
& Vent Plug, Level and Drain Locations

VENT ]
VENT
| o : -

i

BY OHIO GEAR

IL
7 INSPECTION B E) *OIL
i DIPSTICK
PLUG e | (870 and larger) quSUPGECTION
ol A N,
IFI‘\ILSUFgECTION i ﬂ VENT VENT

oL
INSPECTION

T e i_i

DRAIN Y il
PLUG
i All primary units
ave thair own gil
inspection pl ug?
VENT il I VENT DRAIN i sy
oIL oL HIREEEREI
INSPECTION INSPECTION
PLUG i PLUG ~ !
IR b
il 4 ) i 13
DRAIN HDF!A\N _/ L * For 4-1/4" through 6" center distance units (far sida plug).

Maintenance - Standard Units

Your IRONMAN® BY OHIQ GEAR reducer has been tested and adjusted at the factory. Dismantling or replacement of components must be
done by LEESON to maintain the warranty.

Inspect vent plug or stem of the Environ-Seal (if equipped) often to insure it is clean and operating.

A CAUTION] Mounting bolts should be routinely checked to ensure that the unit is firmly anchored for proper operation.

Seals: The IRONMAN® BY OHIO GEAR line of speed reducers utilize premium quality seals which are the state-of-the-art in sealing
technology. Seals are, however, a wear item and eventually need to be replaced. Replacement can be easily accomplished by following the
steps below:

1. Remove the worn seal without damaging the shaft surface or the seal bore. This can be done by drilling a .062"
diameter hole in the seal casing (being careful not to drill into the bearing behind the seal). Screw a #10 sheet metal screw
into the hole and pry out the seal.

Clean the seal bore of sealant.

Before installing the new seal, use electrical tape tc cover any keyways on the shaft to prevent seal lip damage.

Grease the seal lips with bearing grease and apply a sealant to the seal bore.

Slide the seal over the shaft being careful not to fold the inner lip over on any shaft steps.

Press the seal into its bore with a sleeve that presses on the seal casing, being careful to keep the seal square in its bore.

eoe e

If seal leakage has resulted in the loss of a significant amount of oil, it may be necessary to add more Iubricant. For normal ambient temper-
ature conditions, LEESON recommends Mobil SHC 634 synthetic gear oil for worm drives, and MOBILGEAR 629 (non-synthetic) oil for hel-
ical grives.

M CAUTION| Always check for proper oil level after filling. Do not overfill or undertill with oil, or injury to personnel, reducer, or
other equipment may result.

A CAUTION]| Do not mix different oils in the reducer. Qils should be compatible with Viton® seal material.

Phone: (262) 377-8810 5 Fax: (262) 377-0090
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Maintenance - WASHGUARD"® and ALL-STAINLESS STEEL Reducers

Your LEESON WASHGUARD® and ALL-STAINLESS STEEL reducer has been tested and adjusted at the Factory. Dismantling or replacement
of compoenents must be done by LEESON to maintain the warranty.

Inspect the stem of the Enviro-Seal often to ensure it is clean and operating properly.

A CAUTION] Mounting boits should be routinely checked to ensure that the unit is firmly anchored for proper operation.

Seals: The LEESON line of speed reducers utilize premium quality seals which are state-of-the-art in sealing technology. Seals are, however, a
wear item and eventually need to be replaced. Replacement can easily be accomplished by following the procedure given under Maintenance -

Standard Units on page 5.

If seal leakage has resulted in the loss of a significant amount of oil, it may be necessary to add more lubricant. For normal ambient
temperature conditions, LEESON recommends Mobil SHC 634 synthetic gear oil for worm drives, and Mobil SHC 150 (synthetic) for helical
drives. For all WASHGUARD® and ALL-STAINLESS STEEL worm drives, fill the gearbox 1o the level indicated in the diagram below,

Standard Oil Level for LEESON WASHGUARD® and
ALL-STAINLESS STEEL Reducers

LEVEL LEVEL

ACAUTION Always check for proper oil level after filling. Do not overfill or underfill with oil, or injury to personnel, reducer, or
other equipment may result.

A CAUTION]| Do not mix different oils in the reducer. Oils should be compatible with Viton® seal material.

Phone: (262) 377-8810 6 Fax: (262) 377-0090
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Installation of "C" Flange Adapter Kits
With Flexible Couplings (BM Style)

These instructions must be followed for proper installation of “C” Flange Adapter and Motor onto IRONMAN® BY OHIO GEAR Worm Reducers.
These reducers have input ball bearings mounted directly in the housing, and no bearing cap on the input shaft side.

1. Make sure reducer pilot and face, and flange pilot and face are clean.

2. Install “C” Flange Adapter (ref. 110) onto reducer, being careful not to damage seal.

3. Install capscrews (ref. 42) and tighten to torque specified in tightening torque chart on page 6.

4. Install key (ref. 112) in the input shaft, key should be flush with shaft end. Install coupling hub (ref. 114) flush with end of reducer shatft.

5. Rotate input shaft of reducer to position the set screw (ref. 113) in line with access hole provided in the “C" flange adapter, tighten set
screw (make sure key is properly in place under set screw).

6. Slide plastic sleeve (ref. 115) over reducer hub until it comes to a stop.

7. Discard motor key and install key supplied in kit (ref. 118) flush with motor shaft end. Install coupling hub (ref, 117) flush with end of

motor shaft and tighten set screw (ref. 116), make sure key is under set screw.

8. Install motor by sliding hub into sleeve until it comes to a stop. Install capscrews (ref. 47) and tighten to torque specified on tightening
torque chart.

9. Install plastic plug (ref. 120) into the “C” Flange Adapter access hole.

Items Included in “C” Flange Adapter Kit Capscrew Tightening Torgue
1. One “C” Flange Adapter (ref. 110) 7. One coupling sleeve (ref. 115) SArsdA & CapRcrbig {Hey; Without iubecant)
2. Four capscrews (ref. 42) adapter to reducer 8. One motor coupling hub (ref. 117) ; : .
3. One reducer coupling hub (ref. 114) 9. One motor shaft key (ref. 118) Capscrew Size Tlghte:\t;ng Torque
4. One reducer input key (ref. 112) 10. One motor hub set screw (ref. 116) . (teAn.)
5. One reducer hub set screw (ref. 113) 11. One access hole plug (ref. 120) 1/4 UNC 75
6. Four capscrews (ref. 47), motor to adapter 53//186LIJJI\I.I\I(§) ;gg
1/2 UNC 780

Phone: (262) 377-8810 7 Fax: (262) 377-0090
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(Basic Unit Components)
SINGLE REDUCTION

Parts List
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1

O @ N UM WN

10

BASIC SINGLE REDUCTION UNIT
(B-STYLE)

ITEM # DESCRIPTION

HOUSING

PIPE PLUG

VENT PLUG

SPLASH GUARD

INPUT CAP

C-RING

HEX HEAD CAP SCREW
INPUT OIL SEAL

INPUT BEARING (cup and cone
for 842 and larger units)

INPUT BEARING (cup and cone
for 842 and larger units)

RETAINING SCREW

INPUT WORM SHAFT
OUTPUT COVER - OPEN
CUTPUT COVER - CLOSED
O-RING

OUTPUT COVER SHIM (as
required)
OUTPUT OIL SEAL

QUTPUT BEARING (18A. CONE,

188. CUP)
HEX HEAD CAP SCREW

%20 OUTPUT SHAFT - SINGLE
%21  QUTPUT SHAFT - DOUBLE
GEAR SPACER
GEARKEY (only used on size
826 and larger units)
%24  QUTPUT GEAR
*25  INPUT COVER
26 KEY- OUTPUT EXTENSION
27 KEY - INPUT EXTENSION
28 NAMEPLATE
QUILL MOTOR FLANGE UNIT
(BMQ-STYLE)
40  QUILL MOTOR FLANGE
41 INPUT OIL SEAL
42 HEXHEAD CAP SCREW (flange
to housing)
43  RETAINING RING - SHAFT
44 RETAINING RING - HOUSING
45 QUILL INPUT SHAFT
46  KEY - INPUT

47  HEXHEAD CAP SCREW (motor
to flange)
HOLLOW OUTPUT SHAFT UNIT
(H-STYLE)
51 OUTPUT COVER
52 OUTPUT OIL SEAL

88

53 QUTPUT BEARING (53A. CONE,
53B. CUP)

54 GEAR SPACER
55 OUTPUT SHAFT
56 SETSCREW
57 GEAR KEY (only used on size
826 and larger units)
%58 OUTPUT GEAR
59 OUTPUT KEY

LONG MOTOR FLANGE AND
COUPLING KIT (BM-STYLE)

110 'C" FACE MOTOR FLANGE

111 HEX HEAD CAP SCREW
{flange to housing)

112 COUPLING KEY - REDUCER
SHAFT

113 SETSCREW - REDUCER
SHAFT

114 COUPLING GEAR - REDUCER
SHAFT

115 COUPLING SLEEVE

116 SETSCREW - MOTOR SHAFT

117 COUPLING GEAR - MOTOR
SHAFT

118 COUPLING KEY - MOTOR
SHAFT

119 HEX HEAD CAP SCREW

(motor to flange)
120  PLASTIC PLUG
VERTICAL SHAFT REQUIRED PARTS

(supplied only when mounting position
involves a vertical shaft)

*129  OUTPUT COVER - CLOSED
"130  QUTPUT COVER - OPEN
*131  OUTPUT BEARING GREASE
RETAINER

132 GREASE FITTING

133  SEALED BALL BEARING
(only used on size 818 thru 826
units)
INPUT COVER

INPUT BEARING GREASE
RETAINER

*134
+136

" ONLY USED ON SIZE 842 AND LARGER UNITS
# ONLY USED ON SIZE 830 AND LARGER UNTS

4 SUPPLIED ONLY AS OUTPUT ASSEMBLY
ON 813 THROUGH 824 UNITS

B ONLY USED ON SIZES B13- 832

Phone: (262) 377-8810 8

Fax: (262) 377-0090
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MODEL B813-B860
(Basic Unit Components)

SINGLE REDUCTION

Parts List

LEESON

®

BASIC SINGLE REDUCTION UNIT
(B-STYLE)

ITEM # DESCRIPTION
1 HOUSING
PIPE PLUG
VENT PLUG
SPLASH GUARD
INPUT CAP
O-RING
HEX HEAD CAP SCREW
INPUT OIL SEAL

INPUT BEARING (cup and cone
for 842 and larger units)

10 INPUT BEARING (cup and cone

for 842 and larger units)
®11  RETAINING SCREW

12 INPUT WORM SHAFT

13 QUTPUT COVER- OPEN

14 CUTPUT COVER - CLOSED

15 O-RING

16 OUTPUT COVER SHIM (as
required)

17 OUTPUT OIL SEAL

0w N R WM

18B.CUP)
19 HEX HEAD CAP SCREW

18  OUTPUT BEARING (18A. CONE,

420 QUTPUT SHAFT - SINGLE
#21  OUTPUT SHAFT - DOUBLE
22 GEAR SPACER

23 GEARKEY (only used on size
826 and larger units)

#24  OUTPUT GEAR
25 INPUT COVER
26 KEY - OUTPUT EXTENSION
27 KEY- INPUT EXTENSION
28  NAMEPLATE
QUILL MOTOR FLANGE UNIT
(BMQ-STYLE)
40  QUILL MOTOR FLANGE
41 INPUT OIL SEAL

42 HEXHEAD CAP SCREW (flange
to housing)

43  RETAINING RING - SHAFT
‘44 RETAINING RING - HOUSING
45 QUILL INPUT SHAFT

46  KEY - INPUT

47  HEXHEAD CAP SCREW (motor
fo flange)

HOLLOW OUTPUT SHAFT UNIT
(H-STYLE)

51 QUTPUT COVER

52  OUTPUT OIL SEAL

53

54
% 55
56
57

*58
59

OUTPUT BEARING (53A. CONE,
53B. CUP)

GEAR SPACER
OUTPUT SHAFT
SETSCREW

GEAR KEY (only used onsize
826 and larger units)

OUTPUT GEAR
OUTPUT KEY

LONG MOTOR FLANGE AND
COUPLING KIT (BM-STYLE)

110
m

12

113

114

115
116
17

118

119

"C" FACE MOTOR FLANGE
HEX HEAD CAP SCREW
(flange to housing)

COUPLING KEY - REDUCER
SHAFT

SETSCREW - REDUCER
SHAFT

COUPLING GEAR - REDUCER
SHAFT

COUPLING SLEEVE
SETSCREW - MOTOR SHAFT

COUPLING GEAR - MOTOR
SHAFT

COUPLING KEY - MOTOR
SHAFT

HEX HEAD CAP SCREW

(motor to flange)
120 PLASTIC PLUG
VERTICAL SHAFT REQUIRED PARTS

(supplied only when mounting position
involves a vertical shaft)

"129  OUTPUT COVER - CLOSED
*130  QUTPUT COVER - OPEN
"131  OUTPUT BEARING GREASE
RETAINER

132 GREASE FITTING

133 SEALED BALL BEARING
(only used on size 818 thru 825
units)
INPUT COVER

INPUT BEARING GREASE
RETAINER

*134
+135

“ ONLY USED ON SIZE 842 AND LARGER UNITS
4 ONLY USED ON SIZE 830 AND LARGER UNITS

 SUPPLIED ONLY AS OUTPUT ASSEMBLY
ON 813 THROUGH 824 UNITS

B ONLY USED ON SIZES 813 - 832

Phone: (262) 377-8810 8
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MODEL BM813-BM860
(Refer to Single Reduction
Basic Unit Components)

MODEL BMQ813-BMQ860
(Refer to Single Reduction
Basic Unit Components)

HOLLOW SHAFT MODELS

H, HM, HMQ
(Refer to Single Reduction
Basic Unit Components)

Phone: (262) 377-8810 9 Fax: (262) 377-0090
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MODEL D813-D860
(Basic Unit Components)
DOUBLE REDUCTION

SECONDARY

DOUBLE REDUCTION UNIT (D-STYLE)

ITEM # DESCRIPTION

1

© @O ~NOO s W N

19
+20
+21

HOUSING

PIPE PLUG

VENT PLUG

SPLASH GUARD

INPUT CAP

O-RING

HEX HEAD CAP SCREW
INPUT OIL SEAL

INPUT BEARING (cup and cone
for 842 and larger units)

INPUT BEARING (cup and cone
for 842 and larger units)
RETAINING SCREW

INPUT WORM SHAFT
QUTPUT COVER - OPEN
OUTPUT COVER - CLOSED
O-RING

QUTPUT COVER SHIM

(as required)

OUTPUT OIL SEAL

OUTPUT BEARING
(18A. CONE, 18B.CUP)

HEX HEAD CAP SCREW
OUTPUT SHAFT - SINGLE
OUTPUT SHAFT - DOUBLE
GEAR SPACER

23

*24
26
27
28
M
43
45

150

151
152
153
154
155
156

GEARKEY (only used on size
826 and larger units)

OUTPUT GEAR

KEY - OUTPUT EXTENSION
KEY - INPUT EXTENSION
NAMEPLATE

INPUT OIL SEAL
RETAINING RING - SHAFT
QUILL INPUT SHAFT

DOUBLE REDUCTION
ADAPTER

STUD

HEX NUT

LOCK WASHER

PRIMARY SOLID OUTPUT KEY
EXPANSION PLUG

PRIMARY SOLID OUTPUT
SHAFT

QUILL MOTOR FLANGE UNIT
(DMQ-STYLE)

40
41
42

43
44
45
46

QUILL MOTOR FLANGE

INPUT OIL SEAL

HEX HEAD CAP SCREW (flange
to housing)

RETAINING RING - SHAFT
RETAINING RING - HOUSING
QUILL INPUT SHAFT

KEY - INPUT

47

HEX HEAD CAP SCREW (motor
to flange)

HOLLOW QUTPUT SHAFT UNIT
(H-STYLE)

&3
52
53

54
455
56
57

+58
59

QUTPUT COVER
OUTPUT OIL SEAL

OUTPUT BEARING (53A. CONE,
538. CUP)

GEAR SPACER
OUTPUT SHAFT
SETSCREW

GEAR KEY (only used on size
826 and larger units)

QUTPUT GEAR
OUTPUT KEY

LONG MOTOR FLANGE AND
COUPLING KIT (BM-STYLE)

110
42

112

113

114

115
116
17

"C" FACE MOTOR FLANGE

HEX HEAD CAP SCREW (flange
to housing)

COUPLING KEY - REDUCER
SHAFT

SETSCREW - REDUCER
SHAFT

COUPLING GEAR - REDUCER
SHAFT

COUPLING SLEEVE
SETSCREW - MOTOR SHAFT
COUPLING GEAR - MOTOR

SHAFT

118  COUPLING KEY - MOTOR
SHAFT

47  HEX HEAD CAP SCREW
(motor to flange)

120  PLASTIC PLUG
VERTICAL SHAFT REQUIRED PARTS

(supplied only when mounting position
involves a vertical shaft)

"129  OUTPUT COVER - CLOSED
*130  QUTPUT COVER - OPEN

"131  OUTPUT BEARING GREASE
RETAINER

132 GREASE FITTING

133 SEALED BALL BEARING (only
used on size 818 thru 826 units)

INPUT COVER

INPUT BEARING GREASE
RETAINER

“ ONLY USED ON SIZE 842 AND LARGER UNITS
# ONLY USED ON SIZE 830 AND LARGER UNITS

4 SUPPLIED ONLY AS OUTPUT ASSEMBLY ON
813 THROUGH B24 UNITS

+134
+136

B ONLY USED ON SIZES 813 - 832

P - PRIMARY
S - SECONDARY

Phone: (262) 377-8810

10

197

Fax: (262) 377-0090




OHIO GEAR

A

Parts List

BY OHIO GEAR

MODEL DM813-DM860
(Refer to Double Reduction
Basic Unit Components)

" MODEL DMQ813-DMQ852
(Refer to Double Reduction
Basic Unit Components)

e )
Q)
ﬁ\@ IR
F\ @k = b = HOLLOW SHAFT MODELS
Q\e A @ ! DH, DHM, DHMQ
1 T (Refer to Double Reduction
) Basic Unit Components)
@
g
STEEL MOUNTING CAST MOUNTING ENVIRO-SEAL
ACCESSORIES ACCESSORIES .
T3 frh i 7 i
I = 8 i
; l‘I ; k Q\' ?‘ 1B 72
4 3 i E A \L‘ ~
7w {iﬁ ” ‘ Gﬁ -
LI N ﬁ?ﬂ - ‘R> \(‘;“ I - . oy
1l G 5 72 [ *:—,, e
> 5 i1 ENVIRO-SEAL ASSEMBLY
4 ¢ 7 4 170 ENVIRO-SEAL CHAMBER
% & ¢ 171 ENVIRO-SEAL STEM PLUG
: 172 ENVIRO-SEAL STEM NUT
MOUNTING BRACKET OPTIONS 77 HEX HEAD CAP SCREW
70 HORIZONTAL MOUNTING BASE 78 TORQUE BRACKET
71 CAP SCREW 79 HEX HEAD CAP SCREW
72 HIGH AND LOW V-BRACKETS 80 RISER BLOCK
73 HEX HEAD CAP SCREW 81 "FB'OUTPUT FLANGE (bent steel -
74 *J* MOUNT BRACKET only available thru size 826,
75 "F* OUTPUT FLANGE (CAST) excluding 815 units)
Phone: (262) 377-8810 1 Fax: (262) 377-0090
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Ratio Multipliers
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TXMQ B
18 @ 15

12) (11 14

LEESON)

OHIO GEAR

35

8 ey *{E‘%—-——-%k
2 T — 1 '
33
4
10
5
6) X
3 < 30
= "'!50"
28 S5
Of li.;.;\ﬁ'mf
- Ig’.’ﬁlg’."if
= P Lo o
27) (286 2 A4 ////Z
7
TXMQ 1, 2 &3 PARTS LIST;
ITEM # DESCRIPTION | ITEM # DESCRIPTION
1 HOUSING 19 FLANGE, QUILL INPUT
2 COVER, OUTPUT ‘ 20 BOLT, INPUT
3 GEAR, OUTPUT 21 | BEARING, INPUT
4 OUTPUT SHAFT 26 "0" RING, INT. PRES. COMP
5 SPACER, OUTPUT 7 INT. PRES COMPENSATION
B SPACER, OUTPUT 28 NUT, INT. PRES. COMP.
7 BEARING, OUTPUT 29 PLUG, STEM
8 BEARING, OUTPUT 30 SPLASH GUARD
9 SEAL, OUTPUT "WASHGUARD styles only.
10 KEY, OUTPUT
1 "0" RING, OUTPUT
12 SNAP RING, OUTPUT TX & TXM (2 & 3) PARTS LIST
13 _ SNAP RING, INPUT (SOLID INPUT)
14 ggﬁf m':S-T'NpUT ITEM # DESCRIPTION
= L : 33 SHAFT, INPUT
16 SPACER, INPUT
17 ' QUILL, COUPLING - - SEAL, NPT
v PINIGN, INPUT 35 FLANGE, MOTOR (TXM ONLY)

Class of Service

(AGMA) service factors as given on page

All capacity ratings are based on proper application of American Gear Manufacturers Association
ratings published in the current LEESON

174 of the IRONMAN® BY OHIO GEAR 8050 Catalog. Load conditions must be within cataloged
Catalog (available upon request).

Warranty From LEESON Electric

= See 8050 catalog pages 185-187 for warranty terms and conditions.

IRONMAN® is a registered mark of World Triathlon Corporation used under license.

LEESON ELECTRIC

A REGAL-BELOIT COMPANY

GRAFTON, WISCONSIN 53024-0241 U.S.A,
TEL (262)377-8810 FAX (262)377-9025 www.leeson.com

© LEESON ELECTRIC, 2006
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MuLti-DRIvE®
Solid State

DC Motor

Speed Control
With
Adj. Acceleration
& Deceleration

Installation
and
Operating
Instructions

| See SAFETY WARNING on page 4.

* Rating withou! Healsink s 3/M4HP at 120V ang 1-1/2HP at 240V,

** Armature Fuse supplied saparately

Model KBMD-240D

KB Part No.

* Dual Yoltage Input {120V or 240V)

* Up lo 1HP-120V & 2HP-240V with Auxiliary
Heatsink® (P/N 9861)

* Multiple Horsepower capability with Plug-In
Horsepower Resislor® (Supplied Separatety)

* Forward-Brake-Reverse Switch (P/N 9860) (Optional)

* Rugged NEMA | enclosure

* Contains AC Line and Armailure Fusing®*

* Patented KBMM Speed Control Module

s Current Limit LED Indicator

PENTA[%:|POWER

A COMPLETE LINE OF MOTOR DRIVES
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IMPORTANT

Read these simplified instructions before operating control.
(Remove (2) 6-32 screws and slide off front cover)

» Set the Dual Voltage Switch to the correct AC line inpul voltage, "115" or 230"

» |nstall the correct Plug-In Horsepower Resistor® according to input voltage and motor horsepower
(see chart)—Table 3, page 3.

* nstall proper size Armature Fuse—(see Fuse Selection Chart).

* Install Auxiliary Heatsink on controls used with motors rated above 3/4 HP on 120 volts and 1-1/2 HP
on 240 volts,

» Recheck connections: AC line to L1 and L2; armature to A+ and A—; and field (Shunt motor only) to
F+ and F—. Connect ground via ground screw. (Note it motor runs in improper direction reverse armature
leads.)

» Nominal trimpot settings are as follows (expressed in % of full CW rotation):

Table 1
MIN {minimum speed): 15%
MAX (maximum speed): 609%
IR (IR compensation): 15% * (For detailed instructions
CL (current limitftorque): 65% see Selection IV, pages 9 & 10.)
ACCEL (acceleration start): 20%
DECEL {deceleration): 20%

FOR TECHNICAL ASSISTANCE CALL TOLL FREE (OUTSIDE FLORIDA ONLY) 1-800-221-6570.

LIMITED WARRANTY

For a period ol 18 months from date of oniginal purchasa KB will repair or replace withoul charge devices which our éxamination
proves 1o be deleclive in material or workmanship This warranty is valid if the unit has not been lampered with by unauthorized
persons, misused, abused, or improperly installed and has been used in accordance with the instructions and/or ratings sup-
plied. The aloregoing is in liew of any other warranly or guarantee expressed or implied, and we are nol responsible for any
axpanse (including tnsiallation and remaoval), Incenvenience, or consequential damage, including Injury 10 any parson, caused
by lems of our manulacture or sale. Some siates do not allow certain exclusions or hmitalions lound in this warranly so thal
they may not apply 1o you. In any event, KB's total liability, under all circumstances. shall not exceed the full purchase price
ol this unit, (Rev. 10/84)

The information contained in this brochure is intendgd to be accurate, However, the manufacturer retains
the right to make changes in design which may not be included heren.



Multi-Drive™ is versatile.

= DUAL AC VOLTAGE
1. The basic Model KBMD-2400 has dual AC line vollage
inpul capability™ which provides 0-full speed capability
on DC motors from 1/100th-3/4 HP at 120 VAC and
1/50th-1-1/2 HF at 240 VAC (sel the Dual Vollage Switch
to the corresponding Input voltage 115" or "230™).
* HORSEPOWER EXTENDER
2, Add the KB Auxiliary Heatsink to increase the horsepower

KBMD-240D
With Auxiliary
Heatsink
& FWD-BRK-REY Swiich

KBMD-240D

NOTE: An optional FORWARD-BRAKE-REVERSE Swilch iz availabla

TABLE 2. ELECTRICAL RATINGS®

capability 1o 1100th-1 HP a1 120 VAC and 1/50-2 HP at
240 VAC. KB Parl No. SC-9861
= ALL MOTOR SIZES
3. Muli-Drive™ adapts to a complete range of molor horse-
power by selecling and installing the proper Plug-in
Horsepower Resistor® (see chart).
= REVERSIBLE
4. A FWD-BRK-REV Switch Kit is available as an option,

KB Part No.
SC-9860

Forward Brake
Reverse Switch

Plug-in
Horsepower
,{ Resistor®

TABLE 3. PLUG-IN HORSEPOWER RESISTOR CHART'**

PLUG-IN HORSEPOWER RESISTOR® CHART |

AC LINE | MOTOR AC LOAD DC LOAD
MODEL VOLTAGE | VOLTAGE | CURRENT CURRENT | MAX,
NHUMBER (WACY*" | (WDC)*** | (RMS AMPS) | [AVMG. AMPS) | HP
Wiikpul Auaisary Hidtaink o [ 180 120 | a0 | =12
KEMD-240 120 80130 160 1.0 1
Wilh Auurlisry Heatuing 240 180 16.0 no 2
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TABLE 4. GENERAL PERFORMANCE SPECIFICATIONS
Speed range (ratio) - .

Load regulation (% base speed) {ﬂ-iﬁtl I:::-ad: Elﬂl*l apeaci r“ellﬁgi;} ‘ o
Line voliage regulation (% base speed) (al full load: 100-130 VAC) .

Control linearity (% speed vs. dial rotation) . ... .,

ClLMorque range (% fullload) . ....... .. .. .
ACCEL/DECEL time period (0-tull speed) (secs.) .

Min. speed trimpot range (% full speed) . . . ¥

Max. speed trimpot range (% full speed) . o 2
IR compensalion trimpot range (al specified full load) (valts) . .
Maximum allowable ambient lemperature al full rating (*C/°F)

. 501
PERT i
. 12

: - L 2

............... . 0=200

S S ol 2-10
- Q=30

.. 20-110"

.. 0=24

50122

'Pe_rr::nrmanc:a is lor SCR rated PM motors only. Lower performance can be expectad with othar motor types, Faclory
selling 15 for 3% load regulation. To oblain superior regulation, see Sec. IV E. (page 10). Other factory trimpot settings
are as follows. CL-150% FL, ACCEL-2 secs.. DECEL-2 secs.. MIN-{(D}-speed, MAX-full spead & 1A-6 vaits.

FIG. 2 LOCATION OF FEATURES
AND FUNCTIONS

DUAL VOLTAGE SWITCH
PLUG-TM HORSEPQOWER RESISTDOR®

KEBMM SPEED CONTROL MODULE (PATENTED)

FWD-BRE-REY
SWITCH (OPTIOMAL)
ARM FUSE
ACCEL & DECEL
TRIMPOTR

| _AC LINE FUSE

- TERMINAL BLOCE

— GROUND SCREW

— (§) KEVHOLE SLOTS

AUXILIARY
HEATSINK [OPTHOMAL)

{2) BX CONDUIT KNOCKOQUTS



INTRODUCTION

The New Multi-Drive™ Full Wave Solid State DC Motor Speed Control with the patented KBMM Speed Control Module
represents the latest state-of-the-art design achievable through modern lechnology.

Features Include: Short circuit protection, CL LED Indicator, Aulo Inhibit,

* Integrated Circuitry
Used o control and amplify command and reference levels with both closed and open loop feedback to provide

superior motor regulation, {Spead changes due o load, line voltage, or temperature vanations are held to minimum
levals).

= High Quality Components
Selected and tested for proven dependabilily.

» Transient Protection
Used o preven! failure of the power bridge circuil caused by voltage spikes on the AC line.

= High Rellability
When used in accordance with the instructions included in this manual, the Multi-Drive™ will provide years of trouble-free
operation.

SECTION 1. APPLICATION INFORMATION

A. Motor Type. Multi-Drive™ is designed for Permanent Magne! (PM) and Shunt Wound D.C. metors. Controls operated
on 120 volt AC inputs are designed for 90 voit SCR raled motars. Controls operated on 240 volt AT Inputs are designed
for 180 volt SCR rated motors. Use of higher voltage motors will result in degradation of lull speed performance.

Also, if motor is not an SCR rated lype, the actual AC line amperage al full load should not exceed the motor's
DC nameplace rating.

B. Torque Requirements. When replacing an AC induction motor with a DC motor and speed control, consideration
must be given to the maximum torque requirements. The full’load lorque rating of the DC motor must be equal
to, or greater than, that of the AC motor.

C. Acceleration Start. The Multi-Drive™ contains an adjustable acceleration start leature which allows the motor to
smoothly accelerate from O-full speed over a time period of .2-10 seconds. The "ACCEL" is factory sel al 2 seconds.

D. Limitations In Use. Multi-Drive™ controls are designed for use on machine applications.

CAUTION: Consult laclory before using on constant horsepower applications such as saws or drill presses. Do nol
use in explosive atmospheare.

CAUTION: Be sure the Multi-Drive™ is used within its max. ratings. Follow all installation instructions carefully. (Reter
to Section 1) 205




SECTION II. INSTALLATION INSTRUCTIONS

A. Location and Mounting. The Multi-Drive™ control should be mounted on a flal surface and located In an area where
it will not be exposed to contaminants such as water, metal chips, solvents, or excessive vibration.

When mounting In an airtight enclosure, the air space should be large enough to provide adequate heat dissipation.

The maximum allowable ambient temperature at full rating is 50°C (122°F). Consull your factory representative if more
information is required.

NOTE: Adequate clearance must be allowed 1o permit motor and power cables to enter through BX knockouts on bottom of control,
FIG. 3 MOUNTING DIMENSIONS (INCHES, MM)

& 0 i) 0

MULTI-DRIVE ® 5825 MULTI-DRIVE ®
With Heatsink (142.90) Without Heatsink

0 0 0 0

5529 4.12%
(142.90) B3300-1-002%5 {104.80)

B. Initial Setup. WARNING: To prevent electrical shock turn power off before wiring.

(1) Slide open front cover by removing two 6-32 screws.

(2) Install Plug-In Horsepower Resistor® corresponding to motor voltage and horsepower.
(See chart Table 3, page 3)

(3) Set the Dual Voltage Swilch 1o proper position "115"° or "'230" which corresponds to the nominal AC input line
voltage 120 or 240 VAC.

(4) Install proper Armalure fuse according to Fuse Selection Chart. (Table 6, page 8)

(3) Tnmpots have been factory adjusted. If readjustment is required see section IV pages 9 & 10,

(6) Install Auxiliary Heatsink if motor is larger than 3f4 HP on 120 VAC and 1-1/2 HP on 240 VAC. (Use (6) No. 10-32
SCrews)

C. Wiring. (See Fig. 4 for terminal arrangement and wiring Information.)

(1) Connect the Multi-Orive™ 10 a standard 120 V or 240 V 50/60 Hz power source. [Be sure the DVS is sel to the
proper voltage "115" or 230" and motor voltage corresponds to the line voltage. (e.g. 90-130 VDC mator on
115-120 VAC and 180 VDC motar 230-240 VAC))

(2} Follow the recommended supply wire sizes as per Table 5. (For Stepdown operation see note on page 8.)

(3} Follow the NEC and other appropriate electrical codes. CAUTION: Separate branch protection must ba provided
on 240 V circulls. 206
(4} Replace front cover and the two 6-32 screws.




TABLE 5. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS.

Application Note: Stepdown operalion: The control
MINIMUM WIRE SIZE (AWG) Cu Only can be set up lor stepdown operation (e.g.; 90 VDT
MAX. MAX. MAX. MAX. MAX. molors used with 240 VAC line input), If stepdown
. th |
MOTOR MOTOR MOTOR 50 FOOT 100 FOOT ﬁﬁftmn is required, the lollowing procedure is
lD:I'.:;?S] EII;F? 1:;,'., RUN RUN 1. Place dual voltage switch in " 1157 position,
2 Cul out and remove 1he resistor R308 (large
8.0 354 1-112 16 14 blue body) from thé back of the dual voltage
gwilch, For shunl wound molors only—connect
11.0 1 2 14 12°* motor fiedd wires 10 F+ and L, terminals,
"Maximum ecommeanded wire Sire
— TABLE 6. FUSE SELECTION CHART
INV &
! o0 VDC |180 VOC| APPROX. FUSE RECOM.
o MOTOR | MOTOR | DC MOTOR| RATING RATING
Y, CURRENT | (AC AMPS)| (AC AMPS)
Eﬂ' @ HUHEEPWE'H ":-'IHF'E'} ARM LINE
B | 5> L1 | 12 GHD 1730 115 33 172 12
1115 118 B85 1 12
AL LiME 112 | /6 .B5 1-1/4 12
TEv Wwe | 104 1.3 2 12
ARMATURE FlELE” e 3 L e | 13 1.7 | 22 12
FIG. 4 TEarth) 144 2 25 4 12
CONNECTION 113 3ia 33 5 12
DIAGRAM 112 1 5.0 8 12
* Usa F- & F+ for shunt motors only. On malors with hall voltage lields a4 | 12 ) 75 12 12
{e.g. 50 V ligld with 100 V raled armature) use L, & F+ lerminals, 1 2 10.0 15 25
** Be sure (o set the Dual Voltage Switch 1o the proper position 115 or 230"

CAUTION: I control is wired to a translormer, il is advisable to swilch the secondary lo disconnect power Il the primary is swilched,
additional snubber capacitors may have to be added across the transformear oulput to pravenl damage (o the power bridge

WARNING: Do nol wire swilch or relay in series with armalure or catastrophic failure will result

D. Fusing.
(1) The Multi-Drive™ contains a buill-in replaceable AC line fuse rated 20A-240 VAC, (Use Buss type MDA or aquiv.)
The AC line fuse protects the control against catastrophic failure, If the fuse blows, the control is miswired,
the motor Is shorted or grounded, or the Speed Control Module is defective. (Note: jumping of fuse will void

warranty)
{2) Armature Fuse—Provides motor overload protection; Armalture fuses are available from your distributor. Fuse
al approximataly 1.7 times the D.C. amperage rating of the motor. {See Fuse Selection Chart)



SECTION lil, OPERATION

1. Set ONVOFF power switch to "OFF""

2. Set speed control kneb o 0"

34 Set FWD-BRK-REY swilch (it installed) to "FWD""

4. Turn power switch to "ON'"" gradually increase speed control knob setting. Motor should come up 1o speed smoothly
and remain stable. (NOTE: If control lails lo operate, see Troubleshooting Guide, Section V, p. 11, 12)

SECTION IV. ADJUSTMENTS AND CONTROL FUNCTIONS

The Multi-Drive™ has been factory adjusted to provide 0 to full speed range using the speed control knob. Minimum
and maximum speed trimpots are provided 1o change the speed from other than 0 to full speed. An acceleration start
trimpol is faclory set 1o provide molor acceleration from 0 to full speed over a time period of 2 seconds (approx ) each
time the AC power is applied, The current limiting (CL, or torque output) adjustment is factory sel lo approximately
one and a half times the motor rating,. The IR Compensation (IR) is faclory adjusted 1o provide excellent motor regulation
under normal operation.

NOTE: In order for the |R comp and CL trimpot settings 10 be correct, the proper Plug-In Horsepower Resisior® must
be installed for the particular motor and input voltage being used. Do not attempl to change the settings of the trimpols
unless absolulely necessaty since they are factory adjusted lo near oplimum setlings.

) FACTORY SETTING 2 SEC. FACTORY SETTING 2 SEC
The following procedure, presented In

order of adjustmenl! sequence, should
be used when readjusting all trimpot
functions: RAPD RAPD

2 SEC 2 SEC ‘

FIG. 5 @
8 SEC — B-SEC
= .
10 SEC 0 SEC. 10 SEC. a8 =EC

ACCEL DECEL

A. Acceferation Start and Deceleration. ACCEL and DECEL trimpots are located on the left side of the speed control
module. If the ACCEL andfor DECEL are 10 be readjusted lo differen! limes, adjus! Irimpots according to Figure 5.

B. Maximum Speed Adjustment. Turn Speed Control Knob to full speed (maximum CW position). Adjust max. speed
trimpot 10 new desirad selling.

NOTE: Do not attempl 1o adjust the max. speed above the rated molor RPM since unstable molor operation may occur
For moderate changes in the max. speed, there will ba a slight effect on the min, speed setting when the min, speed
Is set al zero. There may be significant vanation in the min. sgi8ed setting if the min. speed is al a higher than zero setling.




C. Minimum Speed Adjustment. If a higher than zero minimum speed is desired. readjust the minimum speed by
tuming the speed control knob to zero setting (full CCW position). Then adjust the Min. Speed Trimpot to the desired

selting.

NOTE: The min. speed adjustmenl will alfect the max. speed setling. Therafore, it is necessary 1o re-adjust the max.
speed after the min. speed, and it may ba necessary 1o repeal the sequence until both the min. and max, speads aré
5ol 1o the desired levels.

D. Current Limit (CL/Torque Adjustment). CL circuitry is provided to protect the motor and control against overloads.
The CL also limits the inrush current 1o a safe level during startup. The CL is factory set to approximately 1.5 times
the full load rating of the motor. (CL trimpot is nominally set 1o approx. 75% of full CW rotation.) CL LED will light
when control is in current limit.

NOTE: The correct value Plug-In Horsepower Resistor® must be installed in arder for the CL and 1A comp. 10 operate
proparly.

To set the CL to factory specifications adjust as follows:

1. Sel speed control knob at approximately 30-50% CW rotation. Set CL trimpot to full CCW position.

2. Connect a DC ammaeler in seres with the armature lgad.

3. Lock shaft of motor (be sure CL pot is in full CCW position). Apply power and rotate CL pol CW slowly until DC
ammeter reads 1.5 times molor rating {do not exceed 2 limes motor rating).

E. IR Compensation Adjustmenl. IR compensalion is provided to substantially improve load regulation, If the load
presented to the molor does not vary substantially, the IR adjustment may be set al a minimum level (approximalely
1/4 of full setting). The control is factory adjusted lo approximately 3% ragulation if superior performance is desired
{less than 1% speed change of base speed lrom O o full load), then the IR comp should be adjusted as follows:

NOTE: Excessive IR comp. will cause control 10 become unstable, which causes molor cogging.

1. Set IR comp. Irimpol at approximately 25% of CW rotalion. Run motor unloaded at approximately 1/3 speed and
record RPM,
2. Run motor with maximum load and adjust IR comp. trimpat 50 that the motor speed under load equals the unloaded
speed per slep 1
3. Remove load and recheck unloaded RPM. I unloaded RPM has shitted, repeat procedure for more exact regulation.
209
The MULTI-DRIVE ™ 15 now compensaled lo provide minimal speed change under large variations of applied load.



SECTION V. TROUBLESHOOTING GUIDE

The following Traubleshooting Guide is intended for use by a qualified technician. The Guide is designed to isolate
common malfunclions of the MULTI-DRIVE™ and/for motor. It should be used with the pans lists and schematics contained
in this manual.

SYMPTOM

1. Motar does not run; power ON
indicator not lit.

2. Motor does not run; power ON in-
dicator lit.

3. Motor hums, or runs at very low
speed (with control knob set at
high number) or motor slows down
substantially when load is applied.

POSSIBLE CAUSE

1. Power switch in OFF position, or
AC voltage nol brought to L,, L;
tarminals,

2. Blown line fuse.

3. Detective powar swilch.

1. Speed control knob set 1o 0.

2. Defaclive motor.

3. Plug-in Horsepower Resistor®
nol installed.

4, Blown armature fuse,

1. Low voltage.

2. Overload condition: control |n
current limit mode (CL trimpot not
set correctly). (CL LED lif)

3. Plug-in Horsepower Resistor® not
carract size.

4. Incorract wiring. Armature and
shunt connections interchanged
(shunt motor only).

CORRECTIVE ACTION

1. Move power switch to ON position,
Correct wiring 1o control,

2. Replace line fuse with 20A rated
JAB-lype tusea. If fuse blew due to
miswiring, speed control module
may be defective.

3. Replace power swilch.

1. Turn knob CW to start motor.

2. Check for defective motor, worn
brushes, elc. Replace motor.

3. Install proper Plug-in Horsepower
Resistor®

4. Replace fuse wilh proper value.

1. Check line voltage at control and
réwire as required.

2. Reduce loading; CL trimpol sel-
ting may have to be increased.
Sea Section IV

3. Install proper size Plug-In Horse-
power Resislor®

4. Caorrect wiring (armature has lower
resistance than field).



SECTION V. TROUBLESHOOTING GUIDE

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION
4. Erratic motor performance. 1. Defective motor, worn brushes, etc. 1. Repair motor,
2. Overioad condition. 2. Remove overload.

3. Plug-in Horsepower Resistor® 3. Replace Plug-in Horsepower
wrong size. Resistor® wilh proper size.

4. IR comp andfor CL trimpots not 4. Readjust trimpots as per Section V.
setl properly.

5. Delective speed control module. 5 Replace module

6. Dual Voltage Switch setinwrong 6 Recheck line voltage and set Dual

position. Vaoltage Switch to proper position
1157 or "'230""
5. Molor continues to run when speed 1. Min. speed trimpol not set to full 1, Readjust min. trimpot.
control knob is set to 0. CCW position.
2. 1R comp trimpot set too high. 2. Lower IR comp trimpot setting.
6. Motor runs in wrong direction. 1. Armature leads reversed. 1. Reconnact armature leads.

The following portion of the Troubleshooting Guide refers only to controllers that have the FWD-BRAK-REV switch option.

SYMPTOM POSSIBLE CAUSE CORRECTIVE ACTION
1. Motor will not run in either forward 1. Faulty wiring or loose connections 1. Correct wiring (see internal wiring
or reverse direction. lo reversing switch, diagram).

2. Defective FWD-BRK-REV switch, 2. Replace switch assembly.

1. Faulty wiring or loose connection. 1. Correct wiring,
2. No braking action in brake mode.

2. Faulty FWD-BRK-BREV swilch. 2. Replace switch assembly.
211
3. Defective Brake Reasistor 3. Replace resistor,



SECTION VI. (A) INTERNAL
WIRING DIAGRAMS

1. BASIC MULTI-DRIVE™

F.E W%
e
g Jun| | vimis
LW ITEH
1 e h
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oM AT ]
L THF
TwiicH

SPEED
CONTROL MOCOULE

2. FORWARD-BRAKE-REVERSE TERMINAL B TIK
SWITCH (OPTIONAL)
TERMINAL BLOCK
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S437A,B, S637A
Sail Switches

Honeywell

APPLICATION

The S437 and S637 Sail Switches respond to the air velocity
in heating or warm air ducts, such as used in farm crop dryers.
The switch completes a 24 V or line voltage burner control
circuit only when the blower or fan has produced a
predetermined air velocity.

213

FEATURES

* Micro Switch snap switch is operated by metal sail
inserted in an air stream. (S437 switch is spst, S637
switch is spdt.)

e S637 has a set of normally closed contacts which can
be used to energize a signal or warming circuit when
the velocity drops off.

e Sail can be trimmed to one-half the original size to
double the velocity required to close the snap switch
contacts.

¢ Switch differential can be manually adjusted by
turning a knurled knob on the snap switch.

¢ A conduit knockout is located on each end of the case
for wiring convenience.

SPECIFICATIONS

Mounting Position: Velocity characteristics listed apply when
standard size sail is inserted in a horizontal air stream with
the sail pivot in a vertical position. Vertical mounting with air
movement upward is satisfactory; however, characteristics
will change. Device cannot be vertically mounted with
downward air movement.

Mounting Means: Case screw-mounts to duct wall with sail
inserted through wall into air stream.

Mounting Dimensions: Refer to Fig 1.

Sail Size: Standard - 1 x 3 in. (25 x 76 mm).
Large - 1 1/2 x4 in. (38 x 102 mm).
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S437A,B, S637A SAIL SWITCHES

MODEL INCLUDES CASE SWITCHING ACTION SWITCHING ACTION
) e ON INCREASING ON DECREASING SWITCH
VELOCITY VELOCITY RIFRERENTIAL
S437A YES Spst. Normally open contacts
E:glao$e at 1900-2250 fpm Switch de-energizes at
.7 - 11.4 m/s). Varies 1350 fpm (6.9 m/s). Not
S437B NO direptly with differential adjustable.
Zettm% Adjustable,
pst. One set of contacts 550-900 fpm
opens, one set closes at Onc;-': set of contacts opens (2.8 -4.6 m/s)
— VES 1900-2250 fom to de-energize blower, one
(9.7 - 11.4 m/s). Varies seh sloses i0 afiRiglze
directly with differential warming eircuitar 1860 o
setting (6.9 m/s). Not adjustable.

Maximum Ambient Temperature:150° F (66° C).

Insertion Length: Standard - 3 1/2 in.(89 mm). WITH CASE AND COVER KNOCKOUT FOR 12

Large - 4 1/2 in. (114 mm). }%»I v P

BE —1(29)
Switch Contact Rating (amperes): 7/‘15(11) s —=| 1§
120 Vac 240 Vac f f”'”s E E INSERTION
Full Load 8 5.1 Z(gg)ﬁ (37 ' ! LENGTH->
Locked Rotor 48 30.6 memml I;\————————; N
2 A at 24 Vac. * TSR 2(51:{)8 — 7I8 3/16 IN. MOUNTING
15 A at 6 Vac. 22) (2 HOLES (2)
75A at 12 Vdc. DUCT OPENING
WITHOUT CASE AND COVER
Cover Finish: Red enamel. 11/15}7(/33)2 G ma——ry _.lﬂm) }*1.5,5
) 9 - (a1) —]

Underwriters Laboratories Inc. Listed: T[T N hesis B o

S437A, S637A - File No. MP2169, Vol. 2 dated T 12102 @ :{ (@4) 118 INSERTION

. H 1-13/16 @n e 1 (48) <— LENGTH
5-11-59; Guide No. MFHX. 30) I ! — :J 1:";/;6 * =L A
S437B - File No. MP2168, Vo. 2 dated e DD o L S
5-11-59; Guide No. MFHX2 (Component Recognized). LN L s
© ) INSERTION LENGTH:
Canadian Standards Association Certification: Listed S, STANDARD—Z‘-HZ (89)
LARGE -4-1/2 (114) M27086

File No. LR95329, Class 481302.

Fig. 1. $437 Dimensions in in. [mm in Brackets].

ORDERING INFORMATION

When purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the
TRADELINE® Catalog or price sheets for complete ordering number.

If you have additional questions, need further information, or would like to comment on our products or services, please write or
phone:
1. Your local Honeywell Automation and Control Products Sales Office (check white pages of your phone directory).
2. Honeywell Customer Care
1885 Douglas Drive North
Minneapolis, Minnesota 55422-4386
In Canada—Honeywell Limited/Honeywell Limitée, 35 Dynamic Drive, Toronto, Ontario M1V 4Z9.
International Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France,
Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

60-2186—2 2
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INSTALLATION

When Installing this Product...

Read these instructions carefully. Failure to follow them
could damage the product or cause a hazardous
condition.

2. Check the ratings given in the instructions and on the
product to make sure the product is suitable for your
application.

3. Installer must be a trained, experienced service
technician.

4. After installation is complete, check out product
operation as provided in these instructions.

/\ CAUTION

Disconnect power supply before connecting wiring
to prevent electrical shock and equipment damage.

Mounting

Plan the location so that the sail will be in the direct path of an
unrestricted air stream. A horizontal duct run is best because
the sail will then move horizontally. In a vertical duct, the effect
of gravity on the linkage changes the operating characteristics
somewhat.

1. At the desired location, cut a rectangle hole 1-1/2 x 2 in.
See dotted lines in dimension drawing.

2. Note direction of air stream and position chassis as a
template to make the two mounting hole locations.

3. Center punch and drill mounting holes. Secure device
with sheet metal screws.

WIRING

Disconnect power supply before making wiring connections to
avoid possible electrical shock or equipment damage. All
wiring must agree with local codes and ordinances.

Wire the sail switch in series with the load to act as an air
velocity limit switch.

S437A, B

LOAD

ASWITCH MAKES ON INCREASING AIR VELOCITY.
M27087

Fig. 2. S437 Schematic and Typical Connections
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S437A,B, S637A SAIL SWITCHES

S637A

TO TO
SIGNAL COMMON LOAD

ASWITCH MAKES C TO NO ON INCREASING AIR VELOCITY.
M27088

Fig. 3. S637 Schematic and Typical Connections.

Set Differential

The knurled wheel at the base of the switch is marked with the
letters A, B, C, D to indicate relative differentials from minimum
to maximum. Follow instructions of system manufacturer, if
available, or adjust to suit actual operation.

A minimum differential setting (position A) of approximately
550 fpm (2.8 m/s) results in a make velocity of approximately
1900 fpm (9.7 m/s). The break velocity is 1350 fpm (6.9 m/s)
for any setting of the differential.

Sail Size

All velocities given above are for a standard size sail. The large
sail operates the switch at reduced velocities.

To control at higher velocities, the size of the sail must be
reduced in inverse proportion.
Example: 2 x velocity = 1/2 sail size.

CHECKOUT

Operate the system through at least one complete cycle to
make certain all equipment is controlled properly.

60-2186—2
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Read and Save These Instructions PN 452954

[ 5l GreENHECK VANE AXIAL FANS

INSTALLATION, OPERATION AND MAINTENANCE MANUAL

Air Pressure Connections To Response Control Fans . . ......vuneeenee e eeee e e,
Controlling Vibration. . . . ... ..o
Effectsof Installation on: peHorMEAtE™ wwmwsemn s swmanng o eaehies L Gnias 5 semmas b4 oa
DAt SEAMELID : s 0 S50 159 00Tt Simmosmimsasors SRrBEae,aEaiat" nCniasK o aal BEOERLe el iR At

How to Adjust Blade Pitch . . ... ... oo e
Response Control Rotor - Maintenance and Disassembly
Exploded View of Response Control ACtUatoR . . . . ... .uu i iee ettt e eeeeeenn s
Response Control Rotor - Inspection and Reassembly . . .........oouuuinnee i,
Pilot Positioner Calibration Procedures . ..............oiiuiieiieee e,
P BCHICAIONS «suiia w5 5 53707555575 505016768, arm muwimmsoymninm mon s omse: ase. Hin oy mialimn HCH & aiNEe e e <8816 BEeeuse
JROLOr THauble SNOOU BRI .. conmumosm s iommme o s o oSS SHPEaREs S
Fan RecordsS and NOBES . «« s sswaeimn s s wsiless il 5 o5 sesa 65 60 68 ame noeeeesme sewm e

WARNING

1. Disconnect and secure all electrical power to the fan to the “off” position prior to inspection or
servicing. Failure to comply with this safety precaution could result in serious injury or death.

2. Moving Components should be properly Guarded to:
* Prevent injury from damaged or failed components which may be ejected or fall from the
unit.
* Prevent injury from accidental contact with moving parts.
* Protect fan blades from external interference which may cause damage, unbalance or
failure.
Guards are available from the factory or should be provided by installing personnel.
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Unit Start-up

[1 Disconnect all electrical power to the fan
and lock to the “OFF” position.

1 Check all fasteners on fan, motor base and
accessories for tightness.

1 Rotate the rotor (propeller) by hand to
assure no parts are rubbing.

[1 Check all electrical connections for proper
attachment.

1 Check fan housing and ductwork for
obstructions and foreign material that may
damage the rotor.

[ Check for proper rotor rotation by
momentarily energizing (bumping) the fan.
Rotation should be counterclockwise when
viewing the rotor from the inlet end and
correspond to the arrow decal affixed to
the fan housing.

How to change direction of rotation

1-phase motor rotation can be reversed by
following the manufacturer’s instructions printed
on the motor label or decal located on the inside
cover of the wiring terminal box.

3-phase motor rotation can be reversed simply
by interchanging any two of the three electrical
leads going to the motor.

Lubrication - Direct Drive Fans

All Greenheck vane axial fans are lubricated at
the factory and require no additional lubrication
upon start-up. However, if the fan has been in
storage more than 6 months the motor bearings
should purged and refilled with fresh grease.
After initial start-up follow the relubrication
schedule to preserve the performance and
reliability designed into the fan.

Motor Lubrication - Extended copper
lubrication lines (pre-filled with grease) are
provided from each motor bearing to the
exterior of the fan housing.

Recommended Grease Volumes

Motor Frame *Standard **Severe
Size Conditions Conditions
182 - 215 1.0 cu. in. 75 cu. in.
254 - 286 2.0 cu. in. 1.5cu. in.
324 - 365 3.0 cu. in. 2.0 cu.in.
404 - 449 4.0 cu. in. 3.0 cu.in.

*8 Hrs./day, normal loading, clean, max. 40° C temp.
**24 Hrs./day, heavy loading, vibration, dirt/dust, temps. 40
to 50° C.

2R

Greenheck vane axial motors should be
lubricated in accordance with the motor
manufacturer's recommendations shipped with
the fan. In event these instructions are not
available, use the schedule printed below.

A hand held grease gun filled with a high quality
lithium base grease conforming to NLGI Grade 2
consistency should be used. See recommended
grease volumes. Lubricants meeting this
requirement are:

-20°C to 50°C (-15° to 120° F)
Chevron Qil - SRI No. 2
Shell Oil - Dolium R
Texaco- Premium RB

-20°C to -75°C (-15°F to -100°F)
Shell Oil - Aeroshell No. 7

Lubrication Frequency Table

Horsepower *Standard **Severe
Conditions Conditions

1 thru 7-1/2

1800 rpm/under 3 years 1 year

10 thru 75

1800 rpm/under 2 years 6 to 12 months

100 and over

1800 rpm/under 1 year 6 months

Over 1800 rpm 6 months 3 months




Blade Pitch Adjustment - Belt and Direct Drive

Blade Pitch Adjustment Procedure

1. Disconnect all electrical power to the fan
and lock in the “off” position. See warning on
front cover of this manual.

2. Remove the aluminum nose cone on the
rotor assembly. Record the location of all
balancing weights located under the nosecone
bolts.

3. Locate the blade with blade pitch
graduations stamped into the blade base and
index line on the rotor (Fig. 8). This is the master
blade.

4. Loosen the self-locking nut (Fig.9) attaching
the master blade until the blade can be rotated
by hand.

5. Set the new blade pitch on the master blade
by aligning the desired blade pitch number with
the index mark. Tighten the self-locking nut
slightly to prevent the master blade from
moving.

6. At the tip of the master blade, use a thin
marker pen to scribe the blade profile on the
interior of the fan housing from the leading to
the trailing edge of the blade tip (Fig. 10).

7. Loosen the self-locking nuts on the
remainder of the blades and set each blade to
align with the blade profile scribed on the fan
housing. Tighten the self-locking nut slightly to
prevent blade from moving.

8. After all blades are adjusted to the proper
setting, tighten the self-locking nuts to 125 ft.
Ibs. of torque. Replace the nose cone and any
balancing weights removed earlier.

IMPORTANT
9. Motor load amperes must be checked and
compared to the nameplate rating before
returning the fan to service. Increasing blade
pitch beyond the capacity of the motor will
result in motor burn-out and void the warranty.

o

Fig. 8 Blade pitch scale and index line.

Fig. 9

Self-locking nuts secure blades to hub.

Draw Blade Profile Here

\

Fig. 10

Blade profile scribed on fan housing.



Vane Axial Specifications

Response Control Pilot Positioner
Pressure Operating Range

MINIMUM PSI: sesrames saesenms § 50 psi
Maximumpsi................... 80 psi
Steady State Air Consumption .. ... 0.85 CFM

Lubricants

Response Control Actuator O-ring Lubricant
Dow Corning Silicon Lube No. 111
(used during 2-year maintenance - see p.9)

Motor Lubrication - Belt and Direct Drive
Chevron Qil Co. - SRI No. 2
Shell Qil Co. - Dolium R
Texaco Qil Co. - Premium RB
(see p. 6 for frequency schedule)

Bearing Lubrication - Belt Drive
(see p. 7 for frequency schedule)

0-Ring Specifications

Response | Location 0O-Ring Quantity
Control of Size Required
Hub Size O-Ring
Piston 265 2
17 & 21 Cover Plate 265 1
Shaft 224 1
Air Port 108 4
Piston 380 2
26 Cover Plate 380 1
Shaft 232 1
Air Port 108 4

Torque Values

Bolts attaching taper-lock bushing to hub
(Response Control and Adjustable Pitch Fans)

14"and17"Hubs................ 25 ft.lbs.
21" HUDS. sovrewmnes sraiaris e mmmaa 45 ft.lbs.
26" and 30" Hubs. ............... 75 ft.lbs.

Bolts for cam arm clamp
20 ft.Ibs.

Blade Nut Torque (Response Control Fans)
Adjusted to provide proper blade twist torque

*Blade Twist Torque
50 in. Ibs.

* Torque required to rotate the blade in its
socket (to change blade pitch). This torque is
determined by torque of the self-locking nut on
the blade stud.

Blade Nut Torque (Adjustable Pitch Fans)
125 ft. Ibs.
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FIREYE
MODULAR
MicroM

FLAME SAFEGUARD CONTROLS

CUS LISTED APPROVED

A

WARNING: Selection of thiscontrol for a particular application should be made by a com-
petent professional, licensed by astateor other gover nment agency. | nappropriateapplication
of this product could result in an unsafe condition hazardousto life and property.

DESCRIPTION

The Fireye MicroM Series Flame Safeguard Control is a compact, microprocessor based, modular
burner management system designed to provide automatic ignition and continuous flame monitoring
for commercial sizes of heating and process equipment firing any type of fuel.

The MicroM is designed to be backward compatible with existing TFM, UVM and M-Series |1 con-
trols. The MicroM MEC120 and MEC230 chassis with the appropriate MEP100, MEP200 and
MEP500 series programmers provide operation similar to its predecessors and is usualy directly
interchangeable. The MEC320 and MEC480 chassis with the appropriate MEP300, MEP400 and
MEPG00 series programmers provide additional enhancements such as early spark termination, pilot
proving, and interrupted pilot.

The advantages of the MicroM are zero dependence on discrete components previoudly used for tim-
ing functions. The MicroM, through the use of micro-controller technology, incorporates smart diag-
nostic LED's, smart reset function for multi-burner applications, optional alpha-numeric display
output (ED510), and serial communications via a Modbus or ES00 Communication Interface. The
MicroM system also provides additional amplifier selections. Along with the standard UV and
Flame Rod amplifiers are UV self-check, Infrared, Cadmium Sulfide and a dry contact amplifier for
use with the Fireye Phoenix scanner. All amplifiers are available with flame failure response times of
0.8 seconds or 3 seconds nominal (4 second maximum) and each provide a set of test jacks with a
uniform range of 0-10 VDC for the measurement of flame signal intensity.

A complete MicroM system includes the appropriate flame detector, plug-in amplifier and program-
mer modules which connect into a standard chassis and wiring base. Interchangeable programmer
and amplifier modules allow for complete versatility in selection of control function, timing and
flame scanning means. Functions such as relight, recycle, non-recycle, two stage capability, non-
recycle air flow, proof of air flow open at start, purge timing, early spark termination, pilot proving
and pilot cutoff are determined by the appropriate programmer module. Type of flame scanner (UV,
Repetitive UV Self-Check, Flame Rod, IR or Cadmium Sulfide or dry contact) and the flame failure
response time (FFRT) are determined by the amplifier module. Optiona plug-in daughter boards
provide additional features such as remote reset, alpha-numeric display and serial communications.

The MicroM programmers are micro-controller based modules that control the sequence of opera-
tion and also interface with plug-in amplifiers, meter boards, display drivers and external communi-
cation devices. The programmers are available in an assortment of configurations necessary to
resolve the application requirement. Current families of programmers for use with the MEC120 and
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MEC230 type chassis include the MEP100, MEP 200 and MEP500 series. Programmers for use with
the MEC320 and MEC480 type chassis include the MEP300, MEP400 and M EP600 series.

Some programmer modules are equipped with a series of dipswitches to select Purge Timing, Pilot
Tria for Ignition (PTFI) timing, Proof of Air flow open at start, Post Purge, Recycle and Non-Recy-
cle operation. LED indicators on the programmer modules indicate the current operating status of the
control and during a lockout condition displays the fault as a coded sequence, simplifying the trou-
bleshooting of a shutdown.

In the event of pilot ignition failure, or following a safety shutdown, the control locks out, activating
an alarm circuit and displays the cause of lockout on the integrated LED’s and on the optional ED510
display. Unless otherwise specified, manual reset is required. Remote reset is available on the
MEC120R, MEC120RC, MEC320RD, MEC230RC, MEC320R, MEC320RC and MEC320RD
chassis. A detailed description of the various programmer, amplifier and chassis modules is found
later in this document. A “run-check” switch, provided to assist in testing size, position and stabiliza-
tion of the pilot, is provided on some specific models and all MEP500 and MEPG00 series program-
mers.

Modular MicroM controls incorporate a safety checking circuit that is operative on each start. If
flame (real or simulated) is detected prior to a start or during purge, the fuel valves will not be ener-
gized and the unit will lock out.

The modular MicroM controls use the same wiring base as the Fireye UVM, TFM and M- Series |||
controls and are designed to be interchangeable with most models with little or no rewiring. See
INSTALLATION OF CONTROL, SCANNERS AND FLAME DETECTORS (page 8 and 47) for
temperature and wiring requirements.

A

NOTE: The individual MicroM modules, i.e. MEC chassis, MEP programmers and amplifiers are
not interchangeable with M-Series || modules, i.e. MC chassis, MP programmers and amplifiers.

SPECIFICATIONS

Supply: 120 VAC (min. 102, max. 132) 50/60 Hz. (MEC1XX, MEC3XX)
230 VAC (min. 196, max. 253) 50/60 Hz. (MEC2X X, MEC4XX)

Power Consumption:12 VA (Operating)

Shipping Weight (Approx): 3 Ibs (1.4 kg)

Operating Temper ature:-40°F (-40°C) to 140°F (60°C)

Table 1: AMBIENT TEMPERATURE LIMITS
MAXIMUM MINIMUM
Control 140°F 60°C - 40°F - 40°C
Scanner UV1A, UV2, UV8A, 200°F 93°C - 40°F -40°C
45UV3, UV90
45UV5-1007, 45UV5-1009; 200°F 93°C - 40°F - 40°C
55UV5-1007, -1009
Photocell 45CM1 (OBSOLETE) 165°F 74°C - 40°F - 40°C
Flame Rod 1500°F 816°C - 40°F - 40°C
(Tip 2460 F)
48PT2 140°F 60°C -40°F -40°C
CSIA5 140°F 60°C -40°F -40°C
2 222



Table 2:

Table 3:

Table 4:

LOAD RATINGS: All Ratings are 120V, 60 Hz

Fireye Terminal

Typical Load

Maximum Rating @120V 60 Hz

3or4
Individual or combined

Pilot valve(s)
Solenoid valve
Ignition Transformer

125 VA pilot duty (solenoid valve) plus

250 VA (Transformer)

5 Main Fuel Valve(s) 125 VA pilot duty (solenoid) or
25 VA pilot duty (solenoid) and
400 VA (opening) motorized, 250 VA hold

8 Motor or contactor Terminal 8 rated to energize and de-energize 9.8 FLA,
58.8 LRA on safety lockout.

A Alarm 125 VA, pilot duty

Minimum load requirement = 100mA

ALTERNATIVE LOAD RATINGS:

COMBINATIONNUMBER | PILOT FUEIéTERMINAL IGNITION TERMINAL 4 | MAIN \IALVE TERMINAL
1 C NO LOAD E
2 B NO LOAD E
3 NO LOAD NO LOAD E
4 E A E
5 NO LOAD A E
6 D A E
7 D A D
8 NO LOAD A D
COMPOSITION OF EACH COMBINATION
A B C D E
4.5A Ignition 50 VA Pilot Duty 180 VA Ignition 2A Pilot Duty 65 VA Pilot Duty

plus 4.5A ignition

plus motor val-
ues with: 600VA

plus Motor valves
with: 3850 VA

inrush., 360 VA in rush., 700 VA
open, 250 VA open, 250 VA
hold hold
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e 1/2"-14NPT
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69ND1 FLAME ROD

36" (1m APPROX.)

MOUNTING BASE 3/16” DIA. MOUNTING
HOLES (4)
& g ST T @
s1e]
° m @ } o7 H . KNOCKOUTS (12)
ER FOR 1/2”
[S[e ) CONDUIT
% s |f Ol 1O B O
5 @‘
[S[~
el
Sl 6
WM @ } H
H & 1ol & 3/16” MOUNTING
115 — 12" HOLES
== * @)
le— 5316 — 5 «— 5516 «——— 4 12—
258" 1.06" DIA.

(27.0)

3/8” PIPE THREAD

TC-ER CABLE UV2 UV SCANNER
253 1.06” DIA
‘ n (64.3) 3

Tl

36" TC-| ER CABLE (UV-1A-3)
72" TC-ER CABLE (UV-1A-6)

UV1A UV SCANNER

(27.0)
|

1/2-14 STRAIGHT
FEMALE PIPE THREAD

1.406"
(35.7MM) V90 MOUNTING BLOCK
(Included with Scanner)
=L
1.48" 0.875'
® &D (37.6MM) (37.6MM)¢
-
1.90 0.880"
(48.2MM) (22.3MM) N
(12.7MM)
UV90 SCANNER
WHEN ASSEMBLED
- 5.04”:(128) S8 >
95" 1.063" 21/
-~ : (63.5)
= Il ] jw
T 1l ] ow
245 (87) V HEATINSULATOR
TC-ER CABLE i TAPERED
STRAIGHT PIPE THD PIPE THD

48PT2-1000 SERIES INFRARED SCANNER

SCREW,
f 1/47-20 THD

P

e

<«— HOLE FOR
3/4”
SIGHTING
PIPE

UV SCANNER | _ % N
Type: 45UV3 2 o
Model: 1050 (50.8)

© () b

(41

3.95° (1006) WHEN ASSEMBLED .
-(260)' : « 212
v : ‘ (63.5) ‘ = 13/32” (10)
- Ch
| ] Ew
i L; DIA.
— Yoy
A HEAT INSULATOR
1/2"-14
1/27-14 — TAPERED
STRAIGHT PIPE THD PIPE THD

2" (51) CLEARANCE REQUIRED TO REMOVE

—

R 5 6

g 5

B g

(210)
72 LEa—""

AV=A "W
% U ’L/’\ 1

UV SELF-CHECK
SCANNER
TYPE 45UV5
MODEL 1009

<4 (102)

=

.345” DIA. (8.7) TC-ER CABLE

48PT2-9000 SERIES INFRARED SCANNER

3/8”-18 NPT FOR
PURGE AIR CONNECTION

. 1-11172NPT
*— FOR SIGHT
TUBE

All dimensionsin inches (millimeters in parentheses).

224




WARNING: Thisequipment isa ClassB digital apparatuswhich complieswith the Radio
I nterference Regulations, CRC ¢.1374.

CAUTION: Published load ratings assume that no control be required to handle inrush
current more often than oncein 15 seconds. The use of control switches, solenoids, relays,
etc. which chatter will lead to premature failure. It is important to run through a test
operation (with fuel shut off) following the tripping of a circuit breaker, a blown fuse, or
any instance of chattering of any external current consuming devices.

APPROVALS

UnderwritersLaboratoriesInc.:

MCCZ File MP 1537

Controls, Primary Safety - Listed

MCCZ2 File MP1537

Controls, Primary Safety - Component

MCCZ7 File MP1537

Controls, Primary Safety Certified for Canada

MCCZ8 file MP1537

Controls, Primary Safety Certified for Canada - Component

Factory Mutual System (FM) Approved
UL approval doesnot apply to 230VAC operations.

WARNING: Selection of programmer and amplifier typefor a particular application should
be made by a competent professional, such as a Boiler/Burner technician licensed by a state
or government agency, engineering personnel of the burner, boiler or furnace manufacturer
(OEM) or in the performance of duties based on the information from the OEM.

> | >

WARNING: This equipment generates and can radiate radio frequency energy, and if not
installed and used in accordance with the instruction manual may cause interference to
radio communications. It has been tested and found to comply with the limitsfor a ClassA
computing device pursuant to Subpart J of part 15 of FCC Rules, which are designed to pro-
vide reasonable protection against such interference when operated in a commercial envi-
ronment. Operation of this equipment in aresidential areaislikely to cause interferencein
which case the user, at his own expense, will be equipped to take whatever measures that
may berequired to correct the problem.

In order for the MicroM to gather and retain statistical and historic data such as burner
hours, burner cycles, system hours and aver age flame signal, it is necessary that Terminal 1
be powered at all times. Removing power from Terminal 1 at the end of the firing cycle
causes all data gathered during the previous 16 hoursor last 9 cyclesto belost. For conver-
sions or upgrades from older TFM or M-Series || controlsthat use MART1 amplifiers, it is
necessary that Terminal 1 be directly powered with 120 VAC.
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ORDERING INFORMATION

MicroM Chassis Types (For use with MEP1XX, MEP2XX, and MEP5XX, includes dust cover)

MEC120 120 VAC input with standard plug-in board.

MEC120R 120 VAC input with remote reset capability.

MEC120D 120 VAC input with alpha-numeric display interface to ED510.

MEC120RD 120 VAC input with alpha-numeric display interface to ED510 and remote reset capability.

MEC120C 120 VAC input with interface to E500 Communication Interface and Modbus capability.

MEC120RC 120 VAC input with remote reset capability, alpha-numeric display interface to ED510, interface to E500 Communica-
tion Interface and Modbus capability.

MEC230 230 VAC input with standard plug-in board.

MEC230RC 230 VAC input with remote reset capability, alpha-numeric display interface to ED510, and Modbus capability.

MicroM Chassis Types (For use with MEP3XX, MEP4XX, and MEP6XX, includes dust cover)

MEC320 120 VAG Input with standard plug-in board.

MEC320R 120 VAC input with remote reset capability.

MEC320D 120 VAC input with alpha-numeric display interface to ED510.

MEC320RD 120 VAC input with alpha-numeric display interface to ED510 and remote reset capability.

MEC320C 120 VAC input with interface to E500 Communication Interface and Modbus capability.

MEC320RC 120 VAC input with remote reset capability, alpha-numeric display interface to ED510, interface to E500 Communica-
tion Interface and Modbus capability.

MEC320TS 120 VAC input with display interface to ED510, Modbus interface and auxiliary relay output with dry contact for con-
troller interface (MEDS).

MEC480 230 VAC input with standard plug-in board.

MEC480RC 230 VAC input with remote reset capability, alpha-numeric display interface to ED510, and Modbus capability.

MicroM Programmer Models (For use with MEG120 and MEC 230 Chassis)

MEP100 Relight operation, 10 sec. PTFI.

MEP101 Relight operation, allow flame signal until 60 seconds after interlock closed.

MEP102 Non-recycle on flame fail, 5 second PTFI.

MEP103 Fixed 10 second SISP*, 10 second MTFI, re-try once on igniter failure, fixed 30 second post purge.

MEP104 Non-recycle on flame fail, 10 second PTFI.

MEP105 Non-recycle on flame fail, lockout on air-flow open with flame present, 10 second PTFI.

MEP106 Same as MEP100. 12 second pre-purge, added reset from lockout via line voltage.

MEP107 Same as MEP100. Force 5 minute purge delay after main flame fail.

MEP108 Same as MEP100 with 0 second purge, 15 second PTFI, non-recycle on flame fail. Not FIM approved.

MEP109 Immediate ignition and pilot, 10 second fixed PTFI, 10 second MTFI, intermittent pilot, non-recycle on flame fail.

MEP100P | Relight operation, 10 sec PTFI, fixed 15 second post purge.

MEP130 Same as MEP100, 30 second PTFI. Not FM approved.

MEP230 Selectable purge timing (7, 30, 60, 90 sec.) 10 sec PTFI timing, recycle/non-recycle, post purge, prove air open at start.

MEP230H | Same as MEP230 with 8 second pilot stabilization.

MEP235 Same as MEP230 with lockout on air flow open 10 seconds after the start of a cycle, selectable recycle/nonrecycle lockout

on air flow open after flame is proven and dedicated lockout after loss of flame.
MEP236 Same as MEP230 with additional 6 second igniter on time with main fuel. To be used with intermittent pilot only.
MEP237 Same as MEP230 with fixed PTFI timing and check/run switch. Used with MEDC2 amplifier to provide operation with 85
Series (Phoenix) and 95 Series (InSight) scanners.

MEP238 Same as MEP230. Ignition de-energized 3 seconds after pilot flame detected. Provides 8 second pilot stabilization period.

MEP290 Same as MEP230 except selectable post purge is 0 or 90 seconds.

MEP560 Same as MEP230H, 10 second main trial for ignition, run-check switch.

MEP561 Same as MEP560 without 8 second pilot stabilization. Selectable purge time of 7s, 10s, 15s, 30s.

MEP562 Same as MEP560, lockout on loss of air flow, non-recycle operation only.

MEP564 Same as MEP560. Selectable purge time of 7s, 30s, 60s, 240s.

MEP536 Same as MEP230, 10 second main trial for ignition, run-check switch, will not lockout on air flow open during purge.

MEP537 Same as MEP536 except provides one recycle on main flame failure.

*Spark Igniter Sensing Period

6
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MicroM Programmer Models (For use with MEC320 and MEC 480 Chassis)

MEP300 Relight operation, 10 sec. fixed PTFI, 5 sec.pilot proving period, 5 second MTFI. lockout on flame fail during PTFI, pilot
proving and MTFI. Recycle on air flow open. No post purge. Reset on line voltage.

MEP304 Non-recycle on flame fail, 5 sec. purge, 10 sec.fixed PTFI, 5 sec. pilot proving, 10 sec.MTFI, interrupted pilot, early
spark termination.

MEP335 Non-recycle on flame fail, 30 second purge, 35 second hot surface ignition on terminal 4, 3 second PTFI on terminal 3,
5 second pilot proving period, intermittent pilot, 15 second post purge. Manual reset only.

MEP397 Recycle on main flame fail, 15 sec. purge, 7 second fixed PTFI, 5 sec. pilot proving 5 sec. MTFI, early spark termination
and interrupted pilot. Recycle on air flow failure. No post purge, run/check switch. Reset on line voltage.

MEP437 Recycle once on main flame failure, selectable 5 or 10 sec. fixed PTFI, selectable interrupted or intermittent pilot, 5 sec.
MTFI, selectable purge time to 240 seconds, main valve proof of closure, 15 sec. post purge. Reset on line voltage.

MEP696 Provides 30 sec. pre-purge, lockout on airflow after 10 sec., 10 sec. PTFI, 5 sec. pilot proving, early spark termination,
5 sec. MTFI, interrupted pilot, selectable recycle/non-recycle on flame fail, 60 sec. post purge, selectable baud rate for
communications, output for external controller operation.

MEP697 Provides dip-switch selectable pre-purge, selectable air flow proving at startup, selectable post purge, selectable 5/10
sec. PTFI, 5 sec. pilot proving early spark termination, 5 sec. MTFI, interrupted pilot, selectable recycle/non recycle on
flame fail, output for external controller operation.

MicroM Amplifier Models:
MEUVA1 UV amplifier, 0.8 second FFRT, uses UV1A, UV2, UV8A, UV90 and 45UV3-1050 scanners.
MEUV4 UV amplifier, 3 second FFRT, uses UV1A, UV2, UV8A, UV90 and 45UV3-1050 scanners.
MEUVSH UV Self-Check amplifier, 0.8 second FFRT, uses 45UV5-1009 scanner.
MEUVS4 UV Self-Check amplifier, 3 second FFRT, uses 45UV5-1009 scanner.
MERT1 Flame Rod amplifier, 0.8 second FFRT, uses 69ND1.
MERT4 Flame Rod amplifier, 3 second FFRT, uses 69ND1.
MEIR1 Infrared amplifier, 0.8 second FFRT, uses 48PT2 scanner.
MEIR4 Infrared amplifier, 3 second FFRT, uses 48PT2 scanner.
MECD1 Cadmium sulfide amplifier, 0.8 second FFRT, uses CS1A5 scanner.
MECD4 Cadmium sulfide amplifier, 3 second FFRT, uses CS1A5 scanner.
MEDC2 Contact input amplifier for use with MEP237 to provide operation with 85 Series (Phoenix) and 95 Series
(InSight) scanners
Optional Plug-In Board Modules:
MED1 Standard local reset switch.
MED2 Same as MED1 with display output.
MED3 Same as MED1 with remote reset.
MED4 Same as MED1 with display output and remote reset.
MED5 Same as MED1 with display output and RS485 communications.
MED6 Same as MED1 with display output, remote reset and RS485 communications.
MED7 Same as MED1 with RS485 communications.
MED8 Same as MED1 with display output, RS485 Modbus interface and auxiliary relay output
with normally closed dry contact for controller interface.
MED9 Same as MED1 with display output, RS485 Modbus interface and auxiliary relay output
with normally open dry contact for controller interface.
Wiring Base (Common for all Controls):
61-3060 Closed wiring base, surface mounting.
61-5042 Open wiring base, cabinet mounting.
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Accessories

ED510 Two line by 16 character, back lit LCD display with keypad.
ED580-2, -4, -8 Eemgte display cable with RJ45 connection in 2, 4 or 8 foot long lengths. To be used with the appropriate daughter
oard.
EC485 RS232 to RS485 converter with power supply and RJ12 jack.
UC485 USB to RS485 converter. Supplied with USB cable.
SMDK-1004 Serviceman’s display kit used for diagnosing MicroM system. Consists of ED510 equipped with back plate, MED
daughter board and ED580-4.
129-145-1, -2, -3 | ED510 remote display mounting kit with 4’, 8’ or 2’ cable respectively. Provides NEMA 4 protection.
IT1000 Monitoring device using cellular networks. Provides various reporting methods
FLAME SCANNERS

uveo

45UV3-1050

UV1A

CAUTION: TheUV1A, UV2, UV8A, UV90 and 45UV 3 ultra-violet flame scanner s and asso-
ciated amplifier modules are non self-checking UV systems and should be applied only to
burnersthat cycle often (e.g.: aminimum of once per 12 hours) in order for the safety check-
ing circuit to be exercised. If component checking is required during burner operation for
constantly fired burners, utilize the self-checking ultra-violet flame scanners (45UV5) with
associated amplifier module (MEUVS1, MEUV$4) or the infrared flame scanner (48PT2)
with associated AutoCheck amplifier (MEIR1, MEIRA4).

For a complete system, choose one of each of the following:
- Chassis - Flame Detector

- Programmer Module - Wiring Base

- Amplifier Module
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WARNING: Installer must be trained and qualified. Follow the burner manufacturer’s
instructions, if supplied. Otherwise, proceed asfollows:

INSTALLATION OF CONTROL, SCANNERS AND FLAME DETECTORS

Wiring Base

Mount the wiring base on the burner or on apanel. The location should be free from excessive vibra-
tion and within the specified ambient temperature rating. The base may be mounted in any angular
position.

All wiring should comply with applicable electrical codes, regulations and local ordinances. Use
moisture resistant wire suitable for at least 90 degrees C. Good €electrical wiring practice should be
followed to ensure an adequate ground system. Refer to Fireye Service Note SN-100 separately and
General Grounding Rules later in this document for grounding methods.

A good ground system should be provided to minimize the effects of AC quality problems. A prop-
erly designed ground system meeting al the safety requirements will ensure that any AC voltage
quality problems, such as spikes, surges and impulses have alow impedance path to ground. A low
impedance path to ground is required to ensure that large currents involved with any surge voltages
will follow the desired path in preference to alternative paths, where extensive damage may occur to
equipment.

Circuit recommendations are found on pages 38 through 43. Consult the factory for assistance with
non-standard applications.

A

WARNING: Controlsrequire safety limits utilizing isolated mechanical contacts.
Electronic limit switches may cause erratic operation and should be avoided.

Caremust betaken to NOT routethe high energy ignition wirein close proxim-

ity to the flame sensor wiring, particularly when using MERT amplifier.
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INSTALLING THE PROGRAMMER AND AMPLIFIER MODULES

A

WARNING: Remove power from the control before proceeding.

FIGURE 1.

>

AMPLIFIER PROGRAMMER

Select the appropriate programmer and amplifier modules for your application. Remove the dust
cover from the chassis. Insert the amplifier module into the ot in the corner of the chassis and gen-
tly push the module into position. Insert the programmer module into the slot at the right side of the
chassis and gently push the module into position.

NOTE: Refer to programmer dipswitch settings on page 11 for the proper setting of the dipswitches
for those programmers with this feature.

WARNING: Turn off the power when installing or removing the control.

Replaceable Fuse

The chassis modules are designed with afield replaceable fuse. The fuseislocated on the printed cir-
cuit board below the transformer. 1n the event the fuse becomes OPEN, the Operating Control, PTFI,
and Flame LED’swill light. However, KL or KF (Wiring Arrangements section on pages 33 through
38) will not be energized and the control will lock out and indicate L ockout, Check Blown Fuse. The
fuse will blow as a result of an overload condition on Terminals 3, 4, or 5. To replace the fuse,
remove power from the system and using a small screwdriver or similar tool, install aFireye replace-
ment fuse (P/N 23-197).

FOR MEC230, ORDER FIREYE REPLACEMENT FUSE P/N 23-198 .

A

WARNING: Disconnect power before servicing.

10
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FIGURE 2.

Replaceable
Fuse Location

PROGRAMMER DIPSWITCH SETTINGS

NOTE: The dipswitch settings become per manently stored within the programmer’ s eeprom memory
after 8 hours of continuous electrical operation.

The first 8 hours of continuous operation is determined from the value of system hours being accu-
mulated by the MicroM. System hours are stored to memory (eeprom) automatically every 1,000
minutes or at the occurrence of a lockout. Therefore, any lockout that occurs during the first 8 hours
will cause the system hour value to become the time when the last lockout occurred. If power is
removed and restored, the continuous 8 hours feature will be reduced by the time when the lockout
occurred.

This allows sufficient opportunity to make the appropriate selection, test and checkout the system.
Once stored, the settings cannot be altered.

The MEP200 and MEP500 series programmers have a series of 6 dipswitches (see Figure 3) which
alow the user to program the purge timing, trial for ignition timing, enable post purge, enable proof
of air flow open at start and select recycle/non-recycle operation.

MicroM Programmer Dip Switch Configuration

(see bulletin MC-3200 for MEP696 settings)

SWITCH FUNCTION NOTES
6|5|4]3]|2]1 STD | MEP561 | MEP564
C|GC 7 7 7 PURGE
C|oO 30 10 30 TIME
ol cC 60 15 60 SECONDS
0|0 90 30 240
DISABLED POST* PTrggrl;/IrEF;]zgo
0 15 SECONDS PURGE module has
selectable post purge
of 90 seconds.
C 5 PTFI
0 10 TIME
DISABLE PROVE AIR
o wae | Moo
RECYCLE
0 NON-RECYCLE

Note: C refersto switch closed position, closed position is when the switch is toward the printed
circuit board. O refers to switch open position or when the switch is moved away from the printed
circuit board. Indicating arrow on top of programmer cover points toward closed position.
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FIGURE 3.

Once the switches are set, they become permanently stored after 8 hours of continuous operation or
they can be manually set through the use of the optional ED510 display. Refer to the section using
the optional ED510 display for detailed information.

Where applicable, each MicroM programmer isshipped with dip-switch 6 set to non-recycle on
flamefail, dipswitch 4 set to 5 second PTFI time, and dipswitches 1 & 2 set to thelongest purge
time.

OPR CTRL
AIR FLOW

LABEL ————»
| DIPSWITCH POSITIONS

o
=
z
H
=
#
w

LED DIP
INDICATORS SWITCHES

(shown in closed or OFF position)

Dipswitch Definitions

Purge Time: Begins after power is detected on Terminal #7 (limit control) and Terminal #6 (running
interlock switch) and no flame (real or simulated) is detected.

Post Purge: If enabled, Terminal #8 (blower motor or contactor) will remain energized for 15 sec-
onds after terminal #7 or Terminal #6 is detected as open.

PTFI Time: The maximum length of time that Terminal #3 and Terminal #4 will be energized after
the pre-purge period to detect pilot flame. For al programmers, the MicroM forces a 3 second delay
before advancing to the next logic module (Stabilization, MTFI or Auto) after flame is detected
during the PTFI period. Thisisto allow establishment of a pilot and stabilization of the fuel flow.

ProveAir Flow Open: After power is detected on Terminal #7 (limit control) and before energizing
Termina #8 (blower motor or contactor) no power must be detected on Terminal #6 (running inter-
lock switch). If power is detected on Termina #6, the MicroM will hold for 60 seconds after which
safety lockout will occur. On recycle operation, if thisis enabled, Terminal #8 will be de-energized to
alow Terminal #6 to open.

Recycle/ Non-Recycle: Appliesto flame failure during the Run condition. If a flame failure occurs,
the control will de-energize Terminals #3 and #5 and if Recycle is selected a new prepurge period
will begin. Lockout will occur immediately and the alarm will energize 15 seconds after flame fail-
ure if Non-Recycle is selected. Unless otherwise stated (see Programmer Description), the MicroM
recycles on al occurrences of air flow failure. The MEP235 and MEP562 will always initiate alock-
out on flame failure.

LED INDICATOR LIGHTS

All MicroM Programmer Modules have 5 LED lights to indicate the operating status of the control
and also to display the coded sequence under locked out conditions. The function of the lights under
anormal operating condition is:

Operating Control: ThisLED is energized whenever the burner control switch and all other various
limit switches are closed and power is applied to Terminal #7.

Interlock or Air Flow: This LED isilluminated whenever power is detected on Terminal #6, indi-
cating the air flow switch or other running interlock is closed. If the operating control is closed and
the running interlock switch remains open, this LED will flash at a 1 second rate indefinitely for the
MEP100 and MEP200 family. Lockout will occur if the switch remains open for 10 minutes in the
MEP500 family. This LED will blink when configured as a flame switch and flame detected.

12
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PTFI: This LED is illuminated only during the pilot trial for ignition period and the stabilization
period when so equipped.

Flame: This LED is on whenever a flame signal is detected, and the control is not in a locked out
State.

Alarm: This LED flashes when an alarm condition is detected and is used as an address indicator
(see communication).

During an alarm condition, the Alarm LED is made to flash at approximately a 1 second rate. The
remaining four LEDs are illuminated as a coded sequence identifying the reason for the lockout. For
instance, for aLOCKOUT - FLAME FAIL- PTFI, the INTERLOCK, PTFI and FLAME LED’s will
al be lit steady, with the Alarm LED flashing. This remains true if power is removed and then
restored in alocked out condition.

Whilein the Idle or Off state, the LEDs are made to flash sequentially to show the operational status
of the control every minute. The LEDs can be tested by pressing and releasing the Reset push button,
whilein the Idle or Off state.

LOCKOUT CODES
MSGN DESCRIPTION opP AIRFLOW PTFI FLAME ALARM
CTRL INTLCK

DEC HEX

6 6 Lockout Line Frequency Noise Detected [ ) o o ® *

7 7 | Lockout Flame Fail - PTFI o} ° ° ° X
15 OF | Lockout Fault Unknown ° ° ° ° *
16 10 Lockout Amplifier High Count Fail Q o o Q *
19 13 | Lockout Flame Fail - MTFI o} Q ° ° X
20 14 | Lockout False Flame - STANDBY o} ° o} o} X
21 15 | Lockout Intrick Open ° ° ° o) *
22 16 | Lockout Intrick Closed o} ° ° o} X
24 18 | Lockout Chassis Opto ° ° o) ° *
37 25 Lockout Flame Fail - AUTO O] ® O ° %
39 27 | Lockout Fuel Valve State Change o) @) @) ° *
54 36 | Lockout Check Chassis o) o) o) ° *
55 37 | Lockout Check Programmer o) 0 ° o) *
56 38 | Lockout Check Amplifier ) Q Q Q x
58 3A | Lockout Amplifier Auto Check Fail ) Q ) Q x
59 3B | Lockout Check BLOWN FUSE ° o} ° ° X
76 4C | Lockout Check Scanner ° ° Q o) *
N/A | N/A | System Error * * * * °

O =NOT LIGHTED
® =LIGHTED
* =FLASHING

All LED’s Flashing indicates defective programmer.

All MicroM chassis are shipped with a convenient peel off label that can be applied to any
surface (inside cover) for future reference.
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DIAGNOSTIC MESSAGES - TROUBLESHOOTING GUIDE

POSSIBLE CAUSE SOLUTION
Check Programmer Voltage on Terminal 5 at improper time. Inspect wiring to main fuel valve
Welded watchdog relay Replace MEC chassis
Internal diagnostic failure Replace MEP programmer
Check Chassis Voltage on Terminal 3 or 4 at improper time. Inspect wiring to pilot valve and igniter.
Welded watchdog relay Replace MEC chassis
Chassis Opto Opto-Coupler(s) short circuited Replace MEC chassis
Amplifier High Count Fail Amplifier signal level high Replace Amplifier module
Amplifier Auto Check Fail Flame signal too high Use orifice in sight pipe
Internal Amplifier diagnostic fault Replace Amplifier module
Check Scanner Defective shutter Inspect scanner wiring, replace scanner
UV tube false firing Replace UV tube or scanner
Check Blown Fuse No power detected on terminal 3 Inspect defective pilot valve or igniter
Defective fuse Replace fuse
Line Frequency Noise Detected Spikes detected on AC mains Check for SCR motors or DC drives
Inspect ground system
Fuel Value State Change Terminal 5 (main fuel) detected on during PTFI Check external wiring or replace MEC chassis
Check Amplifier Amplifier not passing diagnostic tests Replace Amplifier module
System Error Noise transient Check high energy ignition noise location. Be
sure it is not arcing to chassis or wrapped
with scanner wiring.

PROGRAMMER DESCRIPTION

For replacement of UVM, TFM and M-I type controls, refer to the cross-reference provided at the end of
this section.

MEP100 SERIES
MEP100 and MEP101
These programmers provide relight operation, in the event of a flame failure, pilot trial for ignition is
reinitiated. The MEP101 will not lock out if flame signal is present during the Idle or Off cycle. With
flame signal present, lockout will occur 60 seconds after the start of a cycle and the air flow switch is
closed.
Pilot Ignited Burners
Refer to typical wiring arrangement beginning on page 38.
Normal Operation
With power applied and the limit operating control circuit (1-7) closed, the Operating Control LED
illuminates, the burner motor circuit is energized (Terminal 8).
After the air flow proving switch (7-6) closes, the interlock (air flow) LED isilluminated and a short
time delay period (3-5 seconds) begins.
At the expiration of the safe start check period, a 10 second pilot trial for ignition (PTFI) period is
initiated, illuminating the PTFI Led. Power is applied to Termina 3, energizing the pilot gas valve
and to Terminal 4, energizing the spark ignition.
At the detection of pilot flame, the FLAME LED isilluminated, and the programmer holds that posi-
tion for 3 seconds to allow the to pilot stabilize.
Power isthen applied to Terminal 5 energizing the main fuel valve and removing power from Termi-
nal 4, turning off the spark igniter.
When the operating control opens, the control de-energizes Terminal 3 and Terminal 5 and the pro-
grammer reverts back to an Idle state.
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Safety Shutdown

In the event pilot flame is not detected at the end of the 10 second PTFI period, the pilot gas valve
and spark ignition are de-energized. A safety lockout occurs which de-energizes the burner motor
and energizes the lockout alarm relay circuit, lighting the Alarm LED, 15 seconds after the safety
lockout occurs. Manual reset is required.

In the event of aflame failure during afiring period, the main fuel valve is de-energized (Terminal 5)
and the spark ignition is re-energized (Terminal 4), the PTFI period begins again as described above
under Normal Operation.

In the event of the interlock switch opening, the main fuel valve and pilot valve are de-energized.
The control reverts back to the Idle state and begins again a new cycle starting with the safe start
check period.

Direct Spark Ignited Burners
Refer to typical wiring arrangement illustrated on pages 40 and 41.

Normal Operation

With power applied and the limit operating control circuit (1-7) closed, the Operating Control LED
illuminates, the burner motor circuit is energized (Terminal 8).

The interlock proving switch (7-6) closes, the INTRLCK LED isilluminated and a short time delay
period (3 seconds) begins (safe start check period).

At the expiration of the safe start check period, a 10 second PTFI period isinitiated. The PTFI Led is
illuminated, power is applied to Terminal 3, energizing the main fuel valve and to Terminal 4, ener-
gizing the spark ignition.

At the detection of main flame, the FLAME LED isilluminated, and the programmer holds that posi-
tion for 3-5 secondsto allow the main flame to stabilize.

Power is then removed from Terminal 4, turning off the spark igniter.

When the operating control opens, the control de-energizes Terminal 3 and Terminal 5 and the pro-
grammer reverts back to an Idle state. Terminal 8 isimmediately de-energized.

Safety Shutdown

In the event the main flame is not detected at the end of a 10 second PTFI period, the main fuel valve
and spark ignition are de-energized. A safety lockout occurs which de-energizes the burner motor
and energizes the lockout alarm relay circuit, lighting the Alarm LED, 15 seconds after the safety
lockout occurs. Manual reset is required.

In the event of a flame failure during a firing period, the secondary fuel valve (if used) is de-ener-
gized and the spark ignition is re-energized, the PTFI period begins again as described above under
Normal Operation.

In the event of the interlock switch opening, the main fuel valve and pilot valve are de-energized.
The control reverts back to the Idle state and begins again a new cycle starting with the safe start
check period.

MEP102 & MEP104

The MEP102 and MEP104 programmers operate the same as the MEP100, except the PTFI timeis
limited to 5 seconds and 10 seconds respectively, the relight feature is eliminated and instead, the
control will enter safety lockout on flame failure. Recycle to the start of safe start check period to
begin a new cycle will occur on air flow switch opening.

MEP103

The MEP103 programmer implements a fixed 10 second spark igniter sensing period (SISP) used to
detect spark, followed by a 10 second main trial for ignition (MTFI). Safety lockout occurs on flame
failure during the main firing period (AUTO). Recycle occurs on air flow switch opening. If spark is
not detected during the spark igniter sensing period the control makes one attempt to establish pilot
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following a post purge of 30 seconds and a safe start check. Failure to ignition spark on the second
attempt results in safety lockout.

MEP100P

The MEP100P programmers provides a fixed 15 second post purge period upon detection of the
operating Control (1-7) or Air Flow switch (7-6) opening.

MEP100 as FLAME SWITCH (refer to Figure 11)

For systems that require flame switch operation, that is, relay KF will toggle on with flame signa
and off without flame signal, the MicroM provides this function when equipped with an MEP100
programmer. To operate as a flame switch, Terminals 1 and 6 MUST be powered with 120 VAC
while Terminal 7 MUST be left unpowered. Terminals 3, 4, and 5 will provide an isolated (KL relay
not energized) set of contacts with Termina 3 being the common input, Terminal 4 will be normally
closed and Terminal 5 will be normally open. If Terminal 7 is powered or if Terminal 6 is non-
powered and a flame signal is present, the MicroM will lockout after 1 minute and Terminals4
and 5 will no longer switch with flame signal. Refer to Figure 11 for configuration wiring. Air
Flow LED will blink while flame is detected.

TIMING CHART
TYPE MEP100
PROGRAMMING SEQUENCE

L1z l/’\irFaEFétg\(/:vK FIRING Li/7

ON PROVEN PERIOD OFF
T 8
E m
R 3 CHECK
M PERIOD
1
N
A
L
S 5
Terminal #5 is energized 3 seconds after flame is detected.
Re-ignited PTFI on flame fail after Terminal 5 energized.
Recycle on loss of interlock (air flow) after flame proven.
MEP101
Same as MEP100 but will tolerate flame signal during “ Off” cycle.
MEP102
PTFI time limited to 5 seconds, lockout on flame fail.
MEP104
PTFI time limited to 10 seconds, lockout on flame fail.

MEP200 SERIES
The MEP200 Series programmers come equipped with a bank of dipswitches that allow user select-
able prepurge timing, selectable PTFI timing, selectable post purge, selectable air flow proven open
at start, and selectable recycle/non-recycle operation. Refer to PROGRAMMER DIPSWITCH SET-
TINGS for detailed information.
Recycle operation refers to flame failure during the main (AUTO) firing period. In the event of a
main flame failure, power is removed from Terminal 3 and Terminal 5. If selected by the dipswitch,
the control will enter a post purge period for 15 seconds and revert back to the Idle state where the
pre-purge period begins.
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TIMING CHARTS

()

If non-recycle operation is selected, in the event of amain flame failure, power isremoved from Ter-
minal 3 and Terminal 5. The control will enter aforced post purge period of 15 seconds, after which
the Alarm LED isilluminated and the alarm relay is energized putting power on Terminal A.

The MEP230H programmer operates the same as the MEP230 with the exception of an additional 8
second pilot stabilization. After flame is detected during the tria for ignition period, the powering of
Terminal 5 is delayed for eight (8) seconds. Termina 4 remains powered during the stabilization
period. This function is offered primarily for two-stage light oil burners, to assure a specific delay
between light off of the first and second stage, and to provide additional ignition timing to improve
flame stabilization.

The MEP290 programmer operates the same as the MEP230 with the exception that post purge is
selectable from O to 90 seconds.

MEP235

The MEP235 programmer operates the same as the MEP230 except flame failure during the firing
period causeslockout. Dipswitch #6 refersto Recycle/Non-Recycle on aloss of air flow (Terminal 6)
after flame is proven. The running interlock circuit (Terminal 6) must be proven closed within 10
seconds after start of acycle.

MEP236

The MEP236 programmer provides a 3 second main flame stabilization period by keeping Terminal
#4 (igniter) energized while the main fuel valve (Termina #5) opens. The MEP236 isto be used on
an intermittent pilot only.

nrrrx=2=—=m—

TYPE MEP230

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AIRFLOW PURGE FIRING L1/7
ON PROVEN COMPLETE PERIOD OFF

SELECTABLE PTFI
5 0R10 SEC

SELECTABLE

SELECTABLE POST PURGE

3 PURGE

7,30, 60, 90 Seconds

Terminal #5 is energized 3 seconds after flame is detected.

Selectable Recycle/Non-Recycle operation on loss of flame after Terminal 5 energized.
Recycle on loss of interlock (air flow) after flame proven.

Selectable air flow (interlock circuit) proven at start.

Selectable purge times are 7, 30, 60 and 90 seconds.
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TYPE MEP236

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AR FLOW PURGE FIRING L1/7

ON  PROVEN COMPLETE PERIOD OFF

T SELECTABLE

E 3 SELECTABLE POST PURGE
PILOT

R PURGE SELECTABLE PTFI

M 5 0R10 SEC

|

N 4 IGNITER

A

g 5 MAIN VALVE

*MAIN FLAME STABILIZATION PERIOD

Terminal #5 is energized 3 seconds after the flame is detected.

Selectable Recycle/Non-Recycle operation on loss of flame after flame is proven.
Igniter remains on for 6 seconds after main valve opened.

Intermittent pilot only.

For interrupted pilot, use MEP536

nNnrrr=2—<="xom-H

TYPE MEP230H

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AR FLOW PURGE FIRING L1/7
ON PROVEN COMPLETE PERIOD OFF

SELECTABLE

SELECTABLE POST PURGE

3
PURGE SELECTABLE PTFI STABILIZATION PERIOD
5 OR10 SEC 8 SEC
4
5

Pilot Stabilization timing begins as soon as flame is proven.
Selectable Recycle/Non-Recycle operation on loss of flame after Terminal 5 is energized.
Selectable air flow (interlock circuit) proven at start.

MEP500 SERIES

Refer to typical wiring arrangement illustrated on page 40.

The MEP500 Series Programmers provide an additional relay used to control Terminal 4 separately.
This allows the implementation of a pilot stabilization period aswell asmain trial for ignition period.
They also come equipped with a bank of dipswitches that allow the user selectable prepurge timing,
selectable PTFI timing, selectable post purge, selectable air flow proven open at start, and selectable

recycle/non-recycle operation. Refer to PROGRAMMER DIPSWITCH SETTINGS for detailed
information.
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A “run-check” switch is also provided to assist in testing size, position and stabilization of pilot in
conjunction with the flame detector,

For the MEP560 and MEP562, after pilot flame is detected, the control enters an 8 second pilot stabi-

lization period with Terminal 3 and Terminal 4 energized. At the expiration of the stabilization
period, Termina 5 is energized.

TYPE MEP560

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AIRFLOW PURGE FIRING L1/7
PROVEN COMPLETE

SELECTABLE
SELECTABLE POST PURGE

3 PURGE

SELECTABLE PTFI
50R10 SEC

STABLIZATION PERIOD

r>=2=—=XIIm-

Pilot Stabilization timing begins as soon as flame is proven.

Selectable Recycle/Non-Recycle operation on loss of flame after Terminal 5 is energized.
Selectable air flow (interlock circuit) proven at start.

Recycle on loss of air flow (interlock circuit) after flame is proven.

TYPE MEP561

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AR FLOW PURGE FIRING L1/7
ON  pROVEN COMPLETE PERIOD OFF

T SELECTABLE
E ] SELECTABLE POST PURGE
R PURGE SELECTABLE PTFI
M 5 OR10 SEC
| 7,10, 15, 30 Seconds
N 4
A
L
5
S

Selectable purge times are 7, 10, 15 and 30 seconds.

10 second timing begins 3 seconds after flame is proven.

Selectable Recycle/Non-Recycle operation on loss of flame after Terminal 5 is energized.
Selectable air flow (interlock circuit) proven at start.

Recycle on loss of air flow (interlock circuit) after flame is proven.
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TYPE MEP562

PROGRAMMING SEQUENCE

INTERLOCK
L1/7  AIR FLOW PURGE FIRING L7
ON PROVEN COMPLETE PERIOD OFF

8
T SELECTABLE
E 3 SELECTABLE POST PURGE
,\F;l PURGE PTFI STABLIZATION

50R10SEC |  PERIOD

I 4 8 SEC
N
A
L

5
S

Pilot stabilization timing begins as soon as flame is proven.
Lockout on loss of air flow (interlock circuit) after flame is proven.
Lockout on flame fail.

MEP300/MEP600 SERIES

TIMING CHARTS

This programmer type must be used with the MEC320 or MEC480 type chassis. Refer to typical
wiring arrangement illustrated on page 41.

The MEP300/MEP600 Series Programmers provide additional relays used to control Terminals

3 and 4 separately. This allows the implementation of early spark termination, pilot proving period
and interrupted pilot operation. The MEP397, MEP696 and MEP697 programmers contain a “run-
check” switch to assist in testing size, position and stabilization of pilot in conjunction with the
flame detector.

The MEP696 and MEP697 provide a control line used to energized and de-energize arelay located
on the MED8 and MED9 daughter boards.

Nrrr=2=—=Jm-—

TYPE MEP300

PROGRAMMING SEQUENCE

INTERLOCK
L7 ARFLOW PURGE FIRING L7
ON PROVEN COMPLETE PERIOD OFF

POST PURGE
5 SECOND
3 PURGE

5 SEC
PILOT
PROVING

INTERMITTENT
PILOT

0 Second post purge on operating control open.

15 Second post purge on flame fail during PTFI, Proving and MTFI.
Lockout on flame fail during PTFI, Proving and MTFI.

Relight operation on main flame fail.

Recycle operation on air flow failure.

Reset from lockout from pushbutton or line voltage.
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Nnrrr=2—=xm-—

TYPE MEP304

PROGRAMMING SEQUENCE

INTERLOCK

L7 AIRFLOW PURGE FIRING L7
ON  PROVEN COMPLETE PERIOD OFF
8
POST PURGE
5 SECOND
3 PURGE
5 SEC INTERRUPTED
PILOT PILOT
PROVING
4
5

0 Second post purge on operating control open. 15 Second post purge on flame fail.

Non-recycle operation on flame fail.
Recycle operation on air flow failure.

nNnrrr=Z2—=xom-H

TYPE MEP335

PROGRAMMING SEQUENCE

INTERLOCK
L1/7 AR FLOW PURGE FIRING L1/7
ON PROVEN COMPLETE PERIOD OFF
8
15 SEC
30 SECOND POST PURGE
3 PURGE

5 SEC
PILOT
PROVING

INTERMITTENT
PILOT

15 Second post purge

Non-recycle operation on flame failure.
Recycle operation on air flow failure.
Reset from lockout from pushbutton.
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nrrx=2—<xIm-H

TYPE MEP397

PROGRAMMING SEQUENCE

INTERLOCK
L177  AIRFLOW PURGE FIRING L7
ON  PROVEN COMPLETE PERIOD OFF

POST PURGE

15 SECOND
3 PURGE
5 SEC INTERRUPTED
PILOT PILOT
PROVING

0 Second post purge on operating control open.

15 Second post purge of flame fail during PTFI, Proving and MTFI.
Lockout on flame fail during PTFI, Proving and MTFI.

Relight operation on main flame fail.

Recycle operation on air flow failure.

Reset from lockout from pushbutton or line voltage.

nrrx=2—<="xIm-H

TYPE MEP696

PROGRAMMING SEQUENCE

INTERLOCK FIRING
L1/7 AIR FLOW PURGE PERIOD L1/7
ON PROVEN COMPLETE (AUTO) OFF

SELECTABLE
30 SECOND POST PURGE
3 PURGE 0/60 SEC
5M0SEC | 5 SEC INTERRUPTED
PILOT PILOT
PROVING

5
MODULATE CONTACTS

Lockout on flame fail.
Lockout occursif air flow terminal 6 is not proven 10 seconds into purge.
Modulate contacts on daughter board change state 1 second into Auto.
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TYPE MEP697

PROGRAMMING SEQUENCE
INTERLOCK FIRING

L1/7  AIRFLOW PURGE PERIOD L1/7
ON PROVEN COMPLETE (AUTO) OFF
8
T SELECTABLE
E SELECTABLE POST PURGE
R 3 PURGE
M 5SEC INTERRUPTED
PILOT PILOT
| PROVING
N 4
A
L
5
S
MODULATE CONTACTS

Lockout on flame fail.
Lockout on air flow switch opening while main flame energized.

Recycle/Non-recycle dipswitch controls lockout on air flow switch not closing 10 seconds into
purge.
Modul ate contacts on daughter board change state 5 seconds into Auto.

OPTIONAL PLUG-IN BOARDS

Description

A family of optional plug-in boards are available separately for the MicroM chassis to provide
remote reset, remote alpha-numeric display and serial communications as a stand alone or in combi-
nation. Refer to ORDERING INFORMATION for MicroM Chassis types for units that have pre-
installed functions.

FIGURE 4. PLUG -IN BOARD LOCATION AND INSTALLATION

PLUG-IN BOARD

(MED SERIES) STANDOFF

RELEASE
DIRECTION

Installation
é WARNING: Remove power when servicing the control.

For upgrading standard units or for replacing the installed plug-in board, grasp plug-in board at the
top and pull away from the chassis, freeing the unit from the retaining standoff. Lift plug-in board up
and away from connector located on chassis board. Guide new plug-in board into the same connector
and push onto standoff.
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Function

FIGURE 5.

Any MicroM chassis type with the appropriate plug-in board installed provides remote reset capabil-
ities in the event of a lockout condition. A remote reset switch consists of a dry contact such as a
remote momentary push-button wired to the two (2) terminals located on the plug-in board as shown
in Figure 5. The reset switch will also force the MicroM to recycle if depressed and released during
the purge or run period.

A plug-in board (MEDS) is pre-installed in the MEC320TS chassis to provide local reset, remote
alpha-numeric display, serial communications and normally closed relays.

REMOTE RESET

\“" — (RS485)

—  RELAY CONTACTS
REMOTE DISPLAY &
| < RJ45 JACK
< REMOTE DISPLAY
- I _ <
= 0 REMOTE RESET RJ45 JACK
= 1)

B SERIAL COMMUNICATIONS
—— A (Rs4ss)

= |
""""l \ B SERIAL COMMUNICATIO

MEDS8 - Normally Closed
MED9 - Normally Open
(used only with MEP696/MEP697)

CAUTION: Remote reset isrecommended only on a control solely for proved ignition pro-
gramming (pilot ignited burner) or a control for use only with applications in which
unburned fuel cannot accumulate and that is intended for installation in inaccessible loca-
tions such as open-flame, ceiling-suspended gas heaters. The remote reset location must be
within sight and sound of thefired equipment.

ADVANCED RESET FUNCTIONS

Multiple functions have been integrated into the reset push button located on the MicroM and pro-
vided by way of the remote reset terminals. Among these are reset/recycle, reset from lockout only,
recycle only and set unit address. The functions of the switch is determined by the length of time
the push button is depressed and released.

The MicroM allows the connection of the remote resets to be connected together, usually in a multi-
burner system where multiple MicroM’s are mounted in a common panel. The reset push button
located on the MicroM daughter board is in parallel with the remote reset terminals when provided
by the other MED daughter boards.

Normal Operation

If the push button is depressed and released for greater than 1/2 second but less than 3 seconds, the
MicroM will either reset if in lockout, or shutdown and revert back to the start of the cycle. If the
MicroM isin the Idle state, this action will cause the LED’s to sequence from the bottom to top and
servesasalLED test.

Smart Reset
If the push button is depressed and released greater than 3 seconds but less than 5 seconds, the

24

244



(feeye)

N2
MicroM will reset from the lockout state only. This is especially useful where, through the use of
remote reset daughter boards, all reset inputs can be connected together to a common reset pushbut-

ton or intelligent device (PLC). If the push button is depressed as described above it will only cause
the unit that isin lockout to reset and not effect any other units.

Smart Recycle

If the push button is depressed and released greater than 5 seconds but less than 7 seconds, al con-
nected MicroM units will recycle back to the beginning of purge. All units that are in lockout will
remain in lockout.

AddressMode

If the unit isin the Idle or Standby mode and the push button is depressed and released for greater
than 10 seconds, the unit address of the MicroM will be displayed on the LED’s in a binary format.
The range of the addressis 0 to 31 and is used for Modbus or E500 communications. Because the
default address is 0 and since address O would mean no LED’s would be lit; the ALARM LED is
made to flash when the addressis 0. The OP CTRL LED istheleast significant bit while the FLAME
relay isthe most significant bit. The ALARM LED isused toindicateif the addressis greater than or
less than 16. If the ALARM LED is flashing, the address is less than 16 and conversely if the
ALARM LED issolid, the unit address is greater than 16. This only applies to the address. To incre-
ment the address on the control, depress and release the RESET push button and observe the LED
pattern. If the RESET switch is untouched for 30 seconds, the current address displayed will be
stored to memory and the MicroM will automatically exit the address mode.

LED BINARY *
VALUE 0 1 2 13|45 6 |7 |89 (10|11 12|13 |14 |15 ]| 16

OP CNTRL 1 -1 |- |- |@®| -1 -|e|- |- |- |-
Air Flow 2 - - @ | @ | - - @ @ | - - 0| @ | - - e | @ | -
PTFI 4 - - -[e|e|[e @] -|-[--e|e|e|e]-
FLAME 8 - - - - - - - -l oo o |6 6 & o -
ALARM 16 LR S SR SR Sk SE S SE NE NE SE SE SE NE NE NE

* note: addresses 17-31 would repeat above pattern but with alarm LED steady on ‘

REMOTE DISPLAY

The MicroM provides an interface to the optional ED510 display module. The ED510 connects to
the MicroM through the plug-in board using a ED580 cable. The ED580 cableisavailablein 2, 4, or
8 foot lengths. Part number 129-145 -1 (4 ft.), -2 (8 ft.), -3 (2 ft.) is available for remote mounting the
ED510 Display Module and to provide NEMA 4 protection. o

The ED510 Display Module is a backlit, 2 line by 16 character LCD display with keypad to provide
both current operation and historical information of the MicroM. The ED510 contains a keypad con-
sisting of three push keys, SCRL, RESET and MODE. Remote reset is available through the ED510
Keypad.

The ED510 displays current burner status, first out annunciation in the event of alockout condition,
historical burner information, detailed lockout information of the last six (6) lockout conditions and
programmer configuration information. Through the display the ability to program the unit address
for communications, as well as resetting the stored information (cycles, hours, and lockouts) to zero
is provided.

Depending on the information being displayed, datais displayed on the ED510 screen in the follow-
ing locations:
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OPERATING STATUS

(Standby, Purge, PTFI,
Auto, etc.)

ADDITIONAL INFORMATION /

ON OPERATING STATUS

(Flame Signal Strength,

BURNER HISTORY (SCRL key required)
(Burner Cycles, Burner Lockouts, etc.) OR

SUB-MENU HEADINGS (SCRL and MODE keys required)
(Lockout History, Program Setup, etc.

TIMING
(During Purge or PTFI) OR
\ FDLAMEP%I:(IEI';IA%:LI STEEN)GTH
urin , , or Auto
PURGE o005 |4 T
STARTING BURNER —>

\

ARROW displayed when
MODE key is required to
access sub-menus
(Lockout, History, Program
Setup, etc.)

Cause of current Lockout, etc.) OR

At any time the MicroM is powered, the SCRL key is used to scroll through and display the total
number burner hours, burner cycles, burner lockouts and system hours on the bottom line of the
ED510 display. Thetop line will continue to show the current run mode of the control (e.g. PURGE,
AUTO, etc.) Following the historical information, the SCRL key will display three (3) sub-menus
providing the following information and/or functions:

— Lockout History (with burner cycle and burner hour time stamp).
— Program Setup (to display programmer type, purge timing, switch configuration, etc.)
— System Information (values of average pilot and main flame signal, and reset burner his-
tory).
The system sub-menus require the MODE key to gain accessto the information associated with each
sub-menu. An arrow is displayed in the lower right hand corner of the display to indicate a system
sub-menu is available. Once within the sub-menu, pressing the SCRL key displays the next item

within the sub-menu, and pressing the MODE key will exit the sub-menu and return the display to
the top of the main menu.

AUTO 40 Number of burner operating hours. (Terminal #5 energized).
BNR HOURS 673
AUTO 40 Number of burner cycles.
BNR CYCLES 2784
AUTO 40 Number of burner lockouts.
BNR LOCKOUTS 21
AUTO A0 Number of hours the control has been powered.
SYS HOURS 1386
AUTO 40 Sub-menu to display the cause of the last 6 lockouts. The MODE key isrequired to
LOCKOUT HISTORY . display the actual lockouts.
Sub-menu to display various operating parameters of the programmer and ampli-
AUTO 40 | fier. The MODE key is required to enter the sub-menu.
PROGRAM SETUP —>
Sub-menu to display information pertaining to the operation of the control. The
AUTO 40 | MODE key isrequired to enter the sub-menu
SYSTEM INFO —
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LOCKOUT HISTORY

The sub-menu “LOCKOUT HISTORY” will display the last six (6) lockouts, along with the burner
cycle and burner hour when the lockout occurred. When the MODE key is pressed, the screen will
display the most recent lockout condition and the number of that lockout (e.g. LO #127 represents
the 127th lockout of that control). The SCRL key will display the Burner Hour, followed by the
Burner Cycle when the lockout occurred. The SCRL key will advance to the next lockout, and repeat
the sequence listed above. The MODE key will exit the sub-menu.

PRESS SCREEN DISPLAYS DESCRIPTION
SCRL AUTO 45 Scrolling through the historical information.
LOCKOUT HISTORY
MODE LO #127 PTFI The latest (most recent) lockout condition. This is the 127th lockout of
FLAME FAIL the control. History indicates the lockout occurred during PTFI.
SCRL LO #127 PTFI The last lockout occurred after 136 hours of burner operation.
@ BNR HOURS 136
SCRL LO #127 PTFI The last lockout occurred at burner cycle 744.
@ BNR CYCLE 744
SCRL LO #126 PURGE The second latest lockout condition. This is the 126th lockout of the con-
AIR FLOW OPEN trol. History indicates the lockout occurred during purge.
MODE AUTO 45 Screen has returned to the normal run message.
FLAME SIGNAL
PROGRAM SETUP
The sub-menu “PROGRAM SETUP” allows the user to review the various operational settings of
the programmer module (e.g. programmer type, purge timing, etc.). The MODE key is used to enter
the “PROGRAM SETUP” sub-menu, and the SCRL key is used to advance through the sub-menu.
MODE AUTO 45 Programmer Type is an MEP230.
PROGRAMR MEP230
SCRL AUTO 45 Software Engineering code of the programmer moduleis code 5.
ENGR CODE NO. 5
SCRL AUTO 45 Amplifier moduleisan EUV1 or an ERT1.
AMP. TYPE= MEUV
SCRL AUTO 45 Flame Failure Response Time (FFRT) is 3 seconds.
FLAME FAIL TIME =3s
SCRL AUTO 45 Purge timing (selected by the dipswitches) is 7 seconds.
PURGE TIME =7s
SCRL AUTO 45 Prove 7-6 open to start is disabled (selected by dipswitches).
PROVE 7-6 OPEN =N
SCRL AUTO 45 Post purge timeis 0 seconds (selected by dipswitches).
POST PURGE = 0s
SCRL AUTO 45 Control recycles on flamefail (selected by dipswitches).
TYPE RECYCLE
SCRL AUTO Unit Address is 00. Refer to section on communications.
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SCRL

MODE

Press
SCRL

MODE

SCRL

SCRL

MODE

N

Force storage of dipswitch settings before 8 hours time-out.

UNIT ADDRESS 00
PRESSRESET TO
ACCEPT SETTINGS

AUTO 45 Mode key returns to normal run message.

SYSTEM INFO

The sub-menu “ SY STEM INFO” alowsthe user to review information pertaining to the operation of
the control (e.g. average main flame signal strength, status of the high fire and low fire end switches,
etc.). The MODE key is used to enter the “SY STEM INFO” sub-menu, and the SCRL key is used to
advance.

Screen Displays

AUTO 45
SYSTEM INFO >

Description

SCRL key advances through the historical information until
“System Info” isdisplayed. Pressing and releasing

the MODE Key enters the sub-menu.

AUTO 45
AVG. PILOT FLM 22

The average flame signal strength of the pilot flame = 22

AUTO 45
AVG. MAIN FLM 40

The average flame signal strength of the main flame = 40.

Historical datawill be cleared to 0. Must be done while
terminal 1-7 is open.

PRESS RESET TO
CLEAR HISTORY

AUTO 45
FLAME SIGNAL

Mode key returns to run message.

COMMUNICATIONS

The protocol to be used is Modbus RTU. Thisisimplemented by the master (PC, PLC, etc.) issuing a
poll to the slave (MicroM) and the slave responding with the appropriate message.

A typical format of apoll request is asfollows:

DST FNC ADR ADR DAT DAT CRC CRC
HI LO HI LO LO HI
DST refersto the logical address of the slave set but using reset pushbutton or ED510.
FNC isthe function being requested. FNC 03 is aread request.
ADR is the message number or register number of the data being requested. In Modbus, register
addresses begin at 40001 but is interpreted as address 00.
DAT isthe number of words being requested. A word is an integer consisting of 2 bytes.
The normal response from asaveisasfollows:
DST FNC DBC DATA.... CRC CRC
Hi/Lo LO HI

DBC is the data byte count being returned. It must be two times the DAT number from the poll
request.

DATA isthe data returned and is aways a series of 2 byte integers. If 4 words were requested then
DBC would be 8 and there would be 8 data bytes or 4 data words containing the requested data.
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Theformat of the datais 4800, N, 8, 1 meaning 4800 baud, no parity, and 1 stop bit.

Below isatable of currently available messages provided by the MicroM programmers, followed by
a description where necessary.

MESSAGE WORDS RESPONSE VALUE
ADDRESS REQUESTED
00 1-6 STATUS 83 (053H) = RUN;
202 (0CAH) = LOCKOUT
01 1 MSGN Current message being displayed (see Table 3)
02 1 GSTAT Defines Timer Type
03 1 TIMER Time, Flame, Address
04 1 FLAME Flame Signal
05 1-3 LOGSTAT Current logic module, PURGE, PTFI, AUTO (See
Table 1)
06 1 INPUTS Input limits state
07 1 OUTPUTS Output relays state
08 2,40r8 SYSMINS System on minutes
10 2or4 BNRMINS Burner on minutes
12 2 CYCLES Completed Burner Cycles
14 1 LOCKOUT COUNT Stored Lockout Count
15 1-6 LOCKOUT HISTORY Last 6 Lockouts, first word is most current lock-
out
21 1-2 DEVTYP Programmer device type, 5=EP, 6=EPD,
7=MicroM
22 1 AMPTYP Amplifier Type;
MECD=080H;
MEUV=090H;
MEIR=0AOH;
MERT=0BOH;
MEUVS=0COH
23 1 PROGTYP Programmer Type (See Table 2)
24 2 FLAME SIGNAL PTFI and Auto Flame Signal Averages
AVERAGES
26 1-9 Combined Status See Description Below
35 6 Most Recent Lockout Data
4 6 2nd Most Fé)zg[gnt Lockout Returns complete lockout description of stored
lockout history. Includes lockout message,
47 6 3rd Most Recent Lockout | |ockout module, @ burner hours, and @ burner
Data
cycles
53 6 4th Most Recent Lockout
Data
59 6 5th Most Recent Lockout
Data
65 6 6th Most Recent Lockout
Data

Messages 00, 05, 08, 10, 15, 21 and 26 are unique in that a limited number of successive registers
can be combined with these requests. For example, a request to message 00 can contain up to 6 data
words. The response to this would contain STATUS, MSGN, GSTAT, TIMER, FLAME and LOG-
STAT. If the requested data word count (DAT) were to be 2 then the response would contain STA-
TUS and MSGN only. Message 15, last 6 lockouts, can return data ranging from 1 to 6, with 1
referring to the most recent lockout.
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Message 26 returns the current operating status as well as stored burner hours and burner cyclesasa
snapshot of the entire MicroM system. When all 9 words are requested, the data returned consists of
STATUS, MSGN, FLAME, INPUTS, OUTPUTS, BNRMINS, and BNRCY CS.

The MSGN being transmitted is a numerical value and must be interpreted by the communicating
device, which actualy is an advantage since this can be made to be whatever message text the end
user wants. In other words, it allows for programming custom messages without actually changing
the message in the programmer.

The MicroM stores its burner on time (Terminal 5 powered) and system on time (L1 powered) in
minutes. Internally, the programmer converts thisto hoursfor display purposes, however theresult is
rounded down. The information being supplied by Modbus will be the actual time in minutes and it
is up to the communicating device to do the conversion. Since the maximum value stored in the
MicroM is 9,999,999 minutes, the maximum value in hex therefore, is 98967FH and comprises of
two data words. The maximum cycle count is 999,999 decimal or OF423FH, still two datawords. As
an example, the System on Minutes data is transmitted from the MicroM to the interface as high
word / low word as shown below:

MESSAGE ADDRESS 8 MESSAGE ADDRESS 9

HIGH WORD

LOW WORD

HIGH BYTE

LOW BYTE

HIGH BYTE

LOW BYTE

0

98H

96H

7FH

Note: Data from address 9 cannot be accessed directly.
All values are represented in aHEX or base 16 format.

GSTAT determines the type of value TIMER represents. TIMER can be a running timer such as is
used in purge, aflame signal or meaningless. Only the lower nibble of GSTAT has any value. If this
value is 0 then the TIMER value has no meaning. The valuein TIMER is a background minute timer
in the MicroM and should be ignored. If GSTAT is between 4 and 7, the TIMER represents the cur-
rent value flame signal. If GSTAT isal, 2, or 3 then TIMER represents a running timer value.

The baud rate of the MicroM isfixed at 4800 bits per second. The format of the datais 8 data bits, no
parity and 1 stop bit. Due to the RS485 format, the communication format is considered half-duplex.
That is, only one user is permitted on the communication lines at atime.

The information contained in INPUTS and OUTPUTS represents the status of the interlocks and
relays respectively. For the INPUTS, a1 in theinterlock position defines the interlock as being on or
energize where the 1 in any hit position in the OUTPUT register signifies the relay as being ener-
gized.

INPUTS
Term 5 Term 3 Term 6 Term7
Reset Scrl Mode RF Pilot Intrick OpCntrl Ref
Reset, Scrl and Mode represent the keypad located on the ED510 display. A ‘0’ in any of these posi-
tions indicates the switch is depressed. A ‘1’ in the opto-coupler position indicates the opto-coupler
ison or interlock closed.
OUTPUTS
Term 8 Term A Term 3 Term 5 Term 4
N/A N/A N/A Blower Alarm Pilot Main Fuel MTFI

A ‘1 inany terminal position indicates the relay is energized. Term 4 indicates the state of K1 relay,
located in the MEP500 series programmers.
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It issuggested that repeated polling interval not be less than 200 mSec per request. Requesting
data such as burner minutes, system minutes and burner cycles be kept at a minimum dueto
the amount of processing time required to gather that data.

Table 1: Logic Dispatch

LOGIC DISPATCHER

VALUE MicroM
HEX DEC
45H 69 MPOSTIDLE
46H 70 MPREPURGET1
47H " MPURGE
48H 72 MTFI
49H 73 MSTABLE
4AH 74 MTFMF
4BH 75 MAUTO
4CH 76 MSHTDWN1
4DH 77 MSHTDWN2
4EH 78 MIDLE

Logstat represents the current software module the Flame-Monitor is currently executing. They are
named as close to the logic module the actual burner sequenceisin. For instance, in the Flame-Mon-
itor, MPURGE represents High Fire Purge where MPOSTPURGE represents low fire start purge.
MSHUTDWN1 represents the post purge period after acomplete cycle or the cool down period after
alockout.

MIDLE or STANDBY is the period of time where the operating control is open or the control isin
lockout waiting for reset. On instances of false flame during the purge period, the control algorithm
forces the control back to STANDBY until false flame ceases or lockout occurs.

MPREPURGETL is the period of time prior to PURGE where the control checks the status of the air
flow interlocks or in the case of the Flame-Monitor, high fire proving switch (D-8). If found open,
the control will remain in this state until the respective switch closes or lockout occurs.

MTFI represents the pilot ignition stage of a burner sequence. MTFMF represents the main tria for
ignition period where main fuel is introduced along with pilot.

MAUTO isthe run period of the burner sequence.

MPOSTIDLE and MSHTDWN2 are small periods of time where certain internal tests are conducted
and general cleanup before and after acycle is performed.

PROGTYP s represented by 1 data word. The upper byte identifies the family and the lower byte
represents the programmer type within the family. The data represented by PROGTY P can be used
to guard against the wrong programmer being installed in a system.
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Table 2: Program Module Identification

Programmer Module Identifier
MEP100 OH, 01H
MEP101 OH, 02H
MEP102 OH, O3H
MEP103 OH, 04H
MEP100P OH, 05H
MEP109 OH, 06H
MEP130 OH, 08H
MEP104 OH, 09H
MEP105 OH, OAH
MEP106 OH, 0BH
MEP107 OH, OCH
MEP108 OH, ODH
MEP230 1H, 01H
MEP230H 1H, 02H
MEP235 1H, 04H
MEP236 1H, 05H
MEP290 1H, 06H
MEP238 1H, 09H
MEP237 1H, 0AH
MEP560 2H, 01H
MEP561 2H, 02H
MEP562 2H, 03H
MEP536 2H, 04H
MEP537 2H, 05H
MEP300 OH, 01H
MEP304 OH, 09H
MEP397 OH, ODH
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Table 3: Message Description

DEC HEX MicroM Message
1 1 L1-7 OPEN
2 2 FALSE FLAME
3 3 STARTING BURNER
4 4
5 5 INTRLCK OPEN
6 6 LOCKOUT LINE FREQUENCY NOISE DETECTED
7 7 LOCKOUT FLAME FAIL - PTFI
8 8 UNIT ADDRESS
9 9 MTFI
10 0AH IGNITION TIMING
11 OBH
12 OCH FLAME SIGNAL
13 ODH CYCLE COMPLETE
14 OEH OFF
16 10H LOCKOUT AMPLIFIER HIGH COUNT FAIL
19 13H LOCKOUT FLAME FAIL — MTFI
20 14H LOCKOUT FALSE FLAME — STANDBY
21 15H LOCKOUT INTRLCK OPEN
22 16H LOCKOUT INTRLCK CLOSED
23 17H INTRLCK CLOSED (PROVING AIR FLOW OPEN AT START)
24 18H LOCKOUT OPTO FAILURE
30 1EH FALSE FLAME
37 25H LOCKOUT FLAME FAIL - AUTO
39 27H FUEL VALVE STATE CHANGE
40 28H AIR FLOW CLOSED
49 31H LOCKOUT FLAME FAIL - PTFI
54 36H LOCKOUT CHECK CHASSIS
55 37H LOCKOUT CHECK PROGRAMMER
56 38H LOCKOUT CHECK AMPLIFIER
58 3AH LOCKOUT AMPLIFIER AUTO CHECK FAIL
59 3BH LOCKOUT CHECK BLOWN FUSE
76 4CH LOCKOUT CHECK SCANNER

Addressing Modes

For communication in a multi-burner or multi-control environment, each MicroM must have a
unique address. The range of address allowed within the MicroM is 0 to 31 alowing for a possible
32 unitsto be connected in a single multi-drop node. As shipped the default addressis 0. The address
of the MicroM may be set using two methods. Using the ED510 display, it is hecessary is SCRL to
the PROGRAM SETUP menu and enter that submenu with the MODE key. SCRL down until the
display indicates UNIT ADDRESS with the actual address of the MicroM being displayed on the top
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line of the display. Pressing and releasing the RESET key will cause the address to increment. The
address after 31 is 0. The second method is to use the local reset located on the plug-in board. It is
first necessary to open the operating control (L1-7) to have the MicroM in the IDLE or STANDBY
position. Depressing the reset switch for greater than 10 seconds will cause the address of the
MicroM to be displayed in a binary format on the LEDs located on the programmer board. Because
the default is address 0, and since address 0 would mean no LEDs would be lit; the ALARM LED is
made to flash when the address is 0. The OP CTRL LED is the least significant bit while the
ALARM relay isthe most significant bit. To increment the address counter, depress and release the
RESET push button and observe the LED pattern. If the RESET switch is untouched for 30 seconds
the current address displayed will be stored to memory and the MicroM will automatically exit the
address mode.

TEST JACK VOLTAGE

For al amplifiers, the MicroM provides a uniform 0-10 volt signal to represent the flame signal
strength. A signal reading greater than 4 volts is considered sufficient to provide reliable operation.
This same signal is also available in a numerical format on the ED510 display. The chart below cor-
relates the test jack voltage to the numerical value. The signal clamps at 10 volts at a numerical value
greater than 42 and the numerical value clamps at 80.

TEST JACK VOLTAGE

10

| | | | |

- 1 [ 1 I I
6 16 20 24 28 32 36 40 60 80
AMPLIFIER TEST JACK VOLTAGE VS. ED510 DISPLAY BOARD

34
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EXTERNAL METER CONNECTIONS

The test jacks are located on the amplifier card. If external access is desired for a panel meter the
shown below will assist you in locating the position to drill through on the front cover. The hole
sizes should be large enough to accommodate the body of the meter probes. The tests accept meter
probes up to .080" or 2mm diameter.

T ADDING HOLES IN COVER TO ACCESS TEST JACKS
A
1.759
13/4
°
31 2
RECOMMEND
5/16” T0 3/8” HOLES
T0 ACCOMMODATE
A D METER PROBES
INSTALLATION TESTING

New war ning for Micro-M control product bulletin

WARNING!

Boiler operation, maintenance, and troubleshooting shall only be conducted by trained personal.
Per sons troubleshooting lockouts or resetting the control must respond properly to troubleshooting
error codes as described in thisproduct bulletin.

Jumpersbeing used to perform static test on the system must be used in a controlled manner and must
beremoved prior to theinstallation of the Micro-M on thewiring base and the operation of the control.
Such tests may verify that external controllers, limits, interlocks, actuators, valves, transformers,
motors and other devices are operating properly. Such test must be conducted with manual fuel valves
in the closed position only. Replace all limits and interlocks not operating properly, and do not bypass
limits or interlocks. Failure to follow these guidelines may result in an unsafe condition hazardous to
lifeand property.

Use of Test Meter (All Controls)

Testing the Fireye MicroM Controls requires the use of atest AC/DC multimeter, with a minimum
1000 ohm/volt AC scale and 20,000 ohm/volt DC scale.

With the test meter on the DC scale, and the test meter |eads inserted into the test jacks on the ampli-
fier (Red for positive (+) polarity, Black for minus (-) polarity), a DC voltage reading of 4.0 to 10
voltsfor all amplifier types should be obtained when the control is detecting flame and 0 volts when
no flameis present. Wildly fluctuating readings are an indication of an unstable flame or flame sen-
sor requiring maintenance. Inadequate flame signal may be improved by:

1. Assuring that the flame detector and wiring installations have followed the instructions begin-
ning on page 46.

Assuring that the flame detector is clean and within the ambient temperature limits.

Assuring that the flame is sufficiently large to detect.

Assuring that the flame quality (fuel to air ratio, combustion air velocity) is satisfactory.

Trying a shorter sight pipe or increasing the sight pipe diameter. (The burner manufacturer
should be consulted before mechanical changes are made).

o pRob
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When using a flame rectification amplifier, a micro-ammeter may be connected in series with the

wire to Terminal S2. Normal flame will produce a meter reading between 4 and 10 micro-amps.

With the test meter on the AC scale, line and load voltages may be measured at the identified test
points on the chassis.

WARNING: Beforemaking apilot flametest, manually shut off thefuel supply tothemain
burner.

Normal Pilot Flame Test (Programmers with Run/Check Switch)
1. Atpilottria for ignition (PTFI) place the Run/Check switch in the Check position.

2. During the pilot flame test and adjustment period, if flame is not detected within 30 seconds, the
control will lock out and require manual reset to initiate another cycle.

3. Observe the pilot flame signa on the test meter or the ED510 display. If the flame signal is
below 4.0 volts DC or areading of 10 on a remote display, re-adjust the pilot flame or realign
the flame detector.

WARNING: DO NOT TOUCH a flamerectification rod with power applied.

4. When using UV detection, atest is required to verify that UV radiation from the ignition spark
is not being detected. To accomplish this, manually shut off both the pilot and main fuels. Initi-
ate a normal start-up. Observe the test meter which should read no more than 1/2 volt DC. If
higher levels are observed, realign the UV scanner, and/or shield the spark from the scanner’s
view.

5. Move the Run/Check switch to the Run position, check pilot flame response time by manually
shutting off the pilot fuel and initiate a normal start-up. With no pilot flame present, the control
will de-energize the pilot assembly at the end of the trial for ignition interval (selectable by dip-
switch #4) and go into safety shutdown.

WARNING: The minimum pilot test must be accomplished by a trained and qualified
burner technician.

Minimum Pilot Test

This test assures that the flame detector will not sense a pilot flame too small to light a the main
flame reliably. It must be made on every new installation as well as following the repositioning or
replacement of the flame detector. This procedure should not be used on a direct spark burner.

1. Manually shut off the fuel to the main burner.

2. Place the Run/Check switch in the Check position. (MEP500 Series Programmers only).

3. Connect atest meter to the test jacks on the Amplifier Module or observe the reading on the
ED510 display.

4. |Initiate anormal start-up.

5. Reduce the fuel to the pilot until the DC voltmeter reads 4.0 volts. This is the minimum pilot.
For flame rectification the flame signal for minimum pilot varies depending on the application.
See WARNING below.

6. Return the Run/Check switch to the Run position (MEP500 Series Programmers only).
7. Slowly turn on the main fuel and insure the main flame lights off promptly and normally.

WARNING: If light off isdelayed, shut off the power to theinstallation. Realign the flame
detector so a larger pilot flameisrequired before flameis detected. Repeat thistest until
the main flame lightsreliably with minimum pilot.

Flame Failure Test
1. Temporarily connect spark ignition and pilot to Terminal #3.
2. Initiate anormal start-up.

36
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3. Manualy shut off al fuel and observe the loss of flwe test meter.

4.

If flame signal does not reduce to zero within the flame failure response time of the control
(FFRT determined by the selection of the amplifier), verify the UV flame detector is not actu-
ated by the ignition spark. If spark is detected, a metallic shield or relocation of the UV detector
isrequired.

A

5.

IMPORTANT: When thetest is completed, reconnect the spark ignition to Terminal #4.
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Wiring Arrang

ements

A

IMPORTANT: Use moistureresistant wirerated 90°C minimum.

A

CAUTION: When powered, 560 VAC across S1, S2 with MEUV4, MEUV1, MEUV$4 and
MEUVSI; 260 VAC across S1, S2 with MERT4 and MERT 1.

A

CAUTION: Control wiring procedures which deviate from those shown in the diagrams
may bypass safety functionsdesigned in the control. Check with the Fireye Representative
before deviating from the recommended wiring diagrams.

FIGURE 6.

WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS USING MEP100 AND MEP200 SERIES PROGRAMMERS

AIR FLOW
OPERATING V
CONTROLS EINTERLOCK

——o A oo [ e ]
FLAME
JPS @) (6) @ éff 53&
Q/ :(Vl\_IATCHDOG)
120VAG ‘ , | FLAME AMPLIFIER ‘
50/60Hz KA KB %KF_Z J_ N
ICEONNG I

$ B bi

ALARM BLOWER MOTOR INTERMITTENT SPARK MAIN VALVE
OR PILOT VALVE IGNITION
CONTACTOR

* For intermittent ignition, connect to terminal 3
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FIGURE 7. WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS AND PROVISION FOR MAIN FLAME STABILIZATION
USING MEP236 SERIES PROGRAMMERS
OPERATING EINTERLOCK
——— 070 ‘ o ‘ SCANNER ‘
FLAME
A 5 & e L
H U = \/ @yy NLY
| ~—  (WATCHDOG)
- | FLAMEAVPLIFIER |
120VAC
50/60Hz
D8 & s
A (8)
8) 3 4 5
Qg) >
. °
ALARM BLOWEORRMOTOR ”F\>I|TLE0RT V'H\E/'gT | gﬁﬁr?gm MAIN VALVE
CONTACTOR
FIGURE 8. WIRING ARRANGEMENT FOR DIRECT SPARK IGNITED BURNERS, TWO STAGE OPERATION USING MEP100
AND MEP200 SERIES PROGRAMMERS
OPERATING W’
CONTROL - INTERLOCK
—— 970 ‘ o ‘ s%“ﬁia ‘
FLAME
fl\ ;63 & )
s O = )
(WATCHDOG)
\1J ‘ = | FLAME AMPLIFIER ‘
120VAC
50/60Hz
KA £ KF-2 — KF-1
=2NAENG (3) (5)
N A
&) 3 4 5
> .
X w
ALARM BLOWER MOTER PRIMARY SPARK SECONDARY
MAIN FUEL VALVE IGNITION MAIN FUEL VALVE
CONTACTOR (IF USED)
* For intermittent ignition, connect to terminal 3
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FIGURE 9. WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS AND INTERRUPTED PILOT USING MEP500 SERIES
PROGRAMMERS
AR FLOW
e L] o |
— oo : o SCANNER ‘
FLAME
; ) & o T
H
1 N i WATCHDOG w w
_/ ‘ = | FLAME AMPLIFIER ‘
120VAC
50/60Hz 7
—-—@ T L K1 — KF-1
N (A (8) (3) (4) (5)
\ o/
>
AR BLOWE(')RRMOTER PMETR(;\/X?\/EA{\ILT\/E Glil\sll\\‘l EEI%R'&:%E'\?E M@'K'&‘é&
CONTACTOR TRANSFORMER
FIGURE 10. WIRING ARRANGEMENT FOR DIRECT SPARK IGNITED BURNERS AND INTERRUPTED IGNITION USING MEP500
SERIES PROGRAMMERS
O AT iG INTERLOCK —
—— 070 ‘ o ‘ SCANNER ‘
7 & R E
7 6 S2 S1 = OnLy
H \/
/-jl\ — WATCHDOG) w w
\_/ ‘ H | FLAME AMPLIFIER ‘
120VAC
50/60Hz KA - . T y 1 ~
_.— -
N ; (A) @ (3) (4) (5)
N o/
>k |
G
ALARM BLOWER MOTOR PRIVARY SPARK SECONDARY
O0R MAIN FUEL VALVE IGNITION MAIN FUEL VALVE
CONTACTOR (IF USED)

* For intermittent ignition, connect to terminal 3
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FIGURE 11. WIRING ARRANGEMENT FOR FLAME SWITCHES USING MEP100 PROGRAMMERS

ENABLE/DISABLE Z|
INPUT
—o SCANNER
FLAME
N 6 —  ROD
ONLY
H ) N S2 S1
~—  (WATCHDOG)
e
‘ FLAME AMPLIFIER ‘
120VAC m

%H
50/60Hz ‘A - KF-2 L KF-4

‘ FLAME ‘

ISOLATED SWITCHED
OQUTPUTS
REFER TO LOAD RATING

VOLTAGE
SOURCE

* FUSE F1 CAN BE REMOVED

NOTE: Air Flow LED will blink while flame is detected and KF relay is energized.

FIGURE 12. WIRING ARRANGEMENT FOR PILOT IGNITED BURNERS USING MEP300, MEP400 AND MEP600 SERIES
PROGRAMMERS.
ORERATING INTERLOCK
S ‘ oto ‘ FLAME

SCANNER ‘
A A A\ /L/—\ FLAME
— ROD
7 6 = ONLY
o D, N N N
D ——  (WATCHDOG)
MODULATE CONTACTS ’\5\ H | FLAME AMPLIFIER ‘
120VAC D

LOCATED ON

L, L, e = T 1
. @ T ’_1 | Kl KF

. ~N AN 3 (D) (5)

w

o/ o o 5
CONTROLLED BY
MEP696/MEP697
ONLY
>
ALARM BLOWER MOTOR PILOT VALVE SPARK MAIN FUEL VALVE
OR IGNITION
CONTACTOR
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FIGURE 13.

ALTERNATE WIRING ARRANGEMENT FOR MEP CONTROLS

®

A. FOR MANUAL

A START-STOP STATION MAY BE ADDED TO REQUIRE
OPERATOR START-UP EACH TIME THE BURNER FIRES.

BLOWER
OR

STOP i

]

CONTACTOR

QQJJ

R-1
LATCH
RELAY COIL

@ &

NEUTRAL

B. MULTIPLE BURNER SYSTEMS

NEUTRAL  HOT

FIR

PILOT
GAS VALVE

SECOND STAGE

MAIN GAS VALVE

PILOT
GAS VALVE
MANUAL RESET
MAIN GAS VALVE 4

D’ @;@i@@g

AIR FLOW
SWITCH

’
N

o]

BEEEE

A IGNITION 3 IGNITION 3
1) e—~ 1
START o
sop > L, [ e AlaRm 3
AT A4
SO !
LRt RA~ spDT
BLOWER - LATCH ALARM SILENCE
OR ( 3§ RELAY SWITCH
CONTACTOR
2 Py
]
&)

MULTIPLE BURNER SYSTEMS UTILIZING SEMI-AUTOMATIC OPERATION INCORPORATE THE FIREYE MODULAR MI-
CROM CONTROLS IN A CASCADING SEQUENCE WHEN PILOT #1 IS PROVEN. TRIAL FOR IGNITION FOR PILOT #2
BEGINS. WHEN ALL PILOTS ARE PROVEN THE SAFETY SHUTOFF VALVE MAY BE MANUALLY OPENED. FLAME FAILURE
OF ANY BURNER WILL TRIP THE MAIN FUEL VALVE AND SOUND ALARM.

THE TOTAL CONNECTED LOAD MUST NOT EXCEED THE RATING OF THE FIRST CONTROL.

A

IMPORTANT: Use moistureresistant wirerated 90°C minimum.
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FIGURE 14. Eﬁ%ﬁ\éVRAg)D COMPATIBLE WIRING USING MEP100 AND MEP200 SERIES PROGRAMMERS (PILOT IGNITED

AR FLOW
OPERATING V
CONTROL { NTERLOCK FLAME ‘

o SCANNER
/J\ /—| FLAME
6 — ROD

S2 S1 ONLY
- \M \#

—

F1 FLAME AMPLIFIER
120VAC
50/60Hz

H

T;Jf

b

SO

*

f\ fe,\ %
8) N

i Lt

ALARM BLOWER MOTOR INTERMITTENT SPARK MAIN VALVE
OR PILOT VALVE IGNITION
CONTACTOR

For intermittent ignition, connect to terminal 3
* Combined current from Terminal 8 must not exceed 9.8 Amps

FIGURE 15. BACKWARD COMPATIBLE WIRING USING MEP500 SERIES PROGRAMMERS (PILOT IGNITED BURNERS)

AIR FLOW
‘ FLAME ‘

O/ SCANNER
ﬁ & & kE

S2 S1 ONLY
i \i‘/ F\Il\_IATCHDOG) \'J \J
120VAC_' % Fi | FLAME AMPLIFIER
50/60Hz_ 3 . T - -
: (®) O e
/

@A\” \
TERT

ALARM BLOWER MOTOR INTERMITTENT GAS PILOT VALVE MA|N FUEL
OR PILOT GAS VALVE AND IGNITION
CONTACTOR TRANSFORMER

For intermittent ignition, connect to terminal 3
Combined current from Terminal 8 must not exceed 9.8 Amps
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SUGGESTED GROUNDING RULES

The MicroM system, being microprocessor based, requires a ground system that provides a zero-
voltage reference. The voltage measured from L2 to all other terminals except L1 should be 0 vaolts.

1. The most effective ground is to run the ground wire in the same raceway as the hot and neutral
from the main distribution service panel (not intermediate sub-panels) to the burner control
panel and insure that this ground wire is well bonded to the control panel.

2. Thewiring base of the MicroM must have earth ground providing a connection between the sub-
base and the control panel or the burner.

3. The earth ground wire must be capable of conducting the current to blow the 20A fuse in event
of an internal short circuit. A number 14 AWG copper conductor is adequate, wide straps or
brackets are preferred rather than lead wires.

4. Theground path needs to be low impedance (less than 1 ohm) to the equipment frame which in
turn needs a low impedance to earth ground. For a ground path to be low impedance at RF fre-
guencies, the connection must be made with minimum length conductors having maximum sur-
face areas.

5. All connections should be free of nonconductive coatings and protected against rust.

Utilizing conduit as a means of providing a ground must be avoided.

7. Instaling ground rods at the burner control panel defeats the purpose of a single point ground as
described above and could also present a safety hazard.

o

INSTALLATION

Do not run high voltage ignition transformer wires in the same conduit with flame detection wiring.
Do not run scanner wires in a conduit with line voltage circuits.

Ensure the frame of the ignition transformer is securely connected to control panel frame or prefera-
bly the burner frame.

The MicroM chassis (MEC120) contains a transient suppressing device connected internally across
hot and neutral and then to the internal bracket. For this to be effective the chassis must be screwed
securely into the wiring subbase.

REMOTE DISPLAY

When the ED510 is to be remotely mounted on the front of the control panel, the ED580 cable must
contain aferrite core, currently supplied by Fireye with the cable. The cable end with the ferrite core
must be mounted at the control end. High frequency currents flow more to the surface of the conduc-
tor. The 60 Hz ground system, properly designed, has sufficient low-impedance at 60 Hz to maintain
al metal surfaces at the same ground reference. But, this same system is unable to provide this at
higher frequencies, because of the increased impedance caused by the *skin effect’. The purpose of
the ferrite core is to provide a high-impedance at these higher frequencies and absorb or block this
unwanted energy.

Care must be taken not to route the ED580 cable in close proximity to any starter motor contactors
located in the control panel or across any high voltage ignition wires. Refer to Fireye bulletin E-8002
for proper installation.
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COMMUNICATIONS

When interfacing Fireye controls to a communication system, be it an E500, PLC or other micropro-
cessor based device, ferrite cores should also be utilized. Proper twisted shielded pair cable must be
utilized. In a multi-drop system, the shields should be tied together within a cabinet and not to any
ground point. The shield at the source end of the cable of the multi-drop connection can then be ter-
minated to ground. Source end is defined as the originating end of the communication system

Care must be taken not to route communication cables in close proximity to any starter motor con-
tactors located in the control panel or across any high voltage ignition wires. Refer to Fireye bulletin
E-8002 for proper installation.

SCANNERS

The armored cable supplied with the Ultra-Violet and Infrared scanners should be connected to
equipment by means of a good mechanical connection such as a conduit fitting. It may be necessary
to utilize heat insulator (P/N 35-69) to isolate the sensing end of the scanner from boiler ground.
Care must be taken not to route the scanner cable across the high voltage ignition cable. The high
energy ignition cable should be checked periodically for cracking, connections and aging.

In applications using flame rod units and the MERT amplifier, it may be beneficial to route a sepa-
rate return wire from the S1 terminal to the flame rod assembly. This will minimize the effects of
transient currents flowing into the MicroM.

In all cases, scanner wires should be routed in separate conduit and not joined with any high voltage
AC or ignition cables.

MAINTENANCE

Periodically, the spark electrode should be inspected for proper gapping and cracked ceramics. At
ignition time, the high energy from the ignition transformer will attempt to conduct to the point of
least resistance and with an improper spark gap, where the conduction takes place will no longer be
controlled.

The VA rating of the control transformer must be sized to handle the inrush currents of the pilot sole-
noid and ignition transformer at PTFI and then the inrush currents of the main fuel valve assembly at
MTFI time.

Inspect neatness of wiring in junction boxes and cabinets. It is best to have connections short and
direct and also not having wires bunched up and tied off. Also, connections should be periodically
inspected for tightness and corrosion.

INSTALLATION - UV SCANNERS

Where possible, obtain the burner manufacturer’s instructions for mounting the scanner. This infor-
mation is available for most standard burners. The scanner mounting should comply with the follow-
ing genera instructions:

1. Position the UV1A, UV2 scanner within 30 inches of the flame to be monitored; the 45UV5
within 72 inches, closer if possible.

2. Select ascanner location that will remain within the ambient temperature limits of the UV Scan-
ner. If cooling is required, use an insulating coupling (Fireye P/N 35-69 for UV 1A, UV2 Scan-
ners, P/N 35-127-1 for 45UV 5) to reduce conducted heat.

3. TheUVIA, UV2, 45UV5 Scanners are designed to seal off the sight pipe up to 1 PSI pressure.
Higher furnace pressures should be sealed off. To seal off positive furnace pressure up to 100
PSI for UV1A, UV2 Scanners, install a quartz window coupling (#60-1257) For 45UV5 Scan-
ners, use #60-1199 coupling. Add cooling air to reduce the scanner sight pipe temperature.

4. Ingtal the scanner on a standard NPT pipe (UV1A: 1/2", UV2: 3/8", 45UV5: 1") whose position
isrigidly fixed. If the scanner mounting pipe sights through the refractory, do not extend it more
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than halfway through. Swivel flanges are available if desired (#60-302 for UV 1A, UV2 Scan-

ners, #60-1664-3 for 45UV 5). The sight pipe must permit an unobstructed view of the pilot and/
or main flame, and both pilot and main flames must completely cover the scanner field of view.

SCANNER MUST HAVE UNOBSTRUCTED FLAME MUST COMPLETELY COVER
VIEW OF FLAME SIGHT OPENING
NOT THIS NOT THIS BUT THIS NOT THIS NOT THIS BUT THIS

5. Smoke or unburned combustion gases absorb ultraviolet energy. On installations with negative
pressure combustion chambers, a small hole drilled in the UV1A, UV 2 sight pipe will assist in
keeping the pipe clean and free from smoke. For positive pressure furnaces, provide clean air to
pressurize the sight pipe, if necessary.

6. Two UV1A or UV2 Scanners may be installed on the burner if it is necessary to view two areas
to obtain reliable detection of the flame. They should be wired in paralel. Only one repetitive
self- checking 45UV 5 Scanner may be installed on a burner.

To increase scanner sensitivity with UV1A, UV2 Scanners, a quartz lens permits location of the
scanner at twice the normal distance. Use /2" x 1 1/2" pipe nipple between UV 1A Scanner and the
coupling. Use 3/8" pipe nipple and a 1/2" x 3/8" bushing on UV 2 installations.

7. Reguest the assistance of any Fireye field office for recommendations of a proper scanner instal-
lation on a non-standard application.

TYPICAL SCANNER INSTALLATIONS

SCANNER

RS
S

N /
FORCED

CLEAN AIR
(FROM DISCHARGE
OF FAN)

/4

DO NOT EXTEND
MORE THAN
HALF-WAY INTO
REFRACTORY

The maximum UV signal

from a flame is found in TUBING T
the first one-third of the SEﬁlL”\,{IG FORCED
visible flame taken from UNIO

L — AR

the point where the flame
begins. The scanner sight
pipe should be aimed at
this area.

DO NOT EXTEND MORE THAN

HALF-WAY INTO REFRACTORY

INSULATING T

N
is|

EXTEND SIGHTING TUBE
6”(152.4) OR 87(203.2)

METHODS OF COOLING SCANNER
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OPERATION — 45UV5 SELF-CHECKING UV SCANNER

Self-checking ultraviolet scanners should be used in applications where burner firing operation is
continuous or where the burner is on for long periods of time without recycling. In addition, ultra-
violet self-checking systems are mandatory in some locations.

The operation of this type of system consists of maintaining the flame scanning capability at all
times while also proving that the ultraviolet tube is firing properly. This is done periodicaly by
mechanically closing off the sight of the UV tube and checking to make sure that the flame signal
goes away. A shutter assembly in the 45UV5 scanner performs this function. The diagram below
explains the process further.

If the shutter assembly in the scanner fails, the tube is faulty, or there is insufficient power to the
scanner, the MicroM will LOCKOUT and display the following message LOCKOUT CHECK
SCANNER. The ultraviolet tube is replaceable (P/N 4-314-1).

A lockout will result if aminimum signal is detected for three consecutive shutter closed periods.

SHUTTER OPEN
3.7 SEC.

A
Y

SHUTTER CLOSED — » 04SEC. «—— TIME

WIRING - UV SCANNERS

To connect the scanner to the control, the UV1A Scanner is supplied with 36” or 72" of flexible
cable.

The 45UV5 is supplied with four 72 inch lead wires. Install them in a suitable length of flexible
armor cable and connect it to the control. A conduit connector is supplied with the scanner. Connect
black wires (shutter) to terminals L1, L2; red wires (UV tube) to terminals S1, S2.

If it is necessary to extend the scanner wiring, the following instructions apply:

Scanner wires should be installed in a separate conduit. The wires from several scanners may be
installed in a common conduit.
1. Selection of Wire
a.  Wiring: For extended scanner wiring up to 500 feet, and for shorter lengths to reduce signal
loss, use ashielded wire (Belden 8254-RG62 coaxial cable, or equal) for each scanner wire
of UV1A, UV2 and each red wire of the 45UV 5. The ends of the shielding must be taped
and not grounded.
b. Asbestosinsulated wire should be avoided.
c. Multiconductor cableis not recommended without prior factory approval.

2. High voltage ignition wiring should not be installed in the same conduit with flame detector
wires.
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INSTALLATION—INFRARED SCANNER TYPE 48PT2

Where possible, obtain the burner manufacturer’s instructions for mounting the scanner, otherwise
proceed as follows:

A single scanner is used to detect both pilot and main flames. The sight pipe on which the scanner
mounts must be aimed so that the scanner sights a point at the intersection of main and pilot flames.

Proper scanner positioning must assure the following:

1. Reliable pilot flame signal.
2. Reiablemain flamesignal.

3. A pilot flame too short or in the wrong position to ignite the main flame reliably, must not be
detected.

4. Scanner must have an unobstructed view of flame being monitored.

5. Flame being monitored must completely cover the scanner field of view.

6. Toavoid nuisance shutdowns, it isimportant to avoid sighting hot refractory and to keep scanner
temperature low (below 125° F) (50°C).

When the proper position has been established, drill a hole through the furnace wall and install a 4"

to 8" length of threaded 1/2" black iron pipe on which to mount the 48PT2 scanner.

7. When satisfactory sighting position has been confirmed by operating tests, the sight tube should
be firmly welded in place.

SCANNER MUST NOT SCANNER TARGET

SIGHT REFRACTORY ABOVE REFRACTORY
SCANNER

LINE-OF-SIGHT /®

COMBUSTION
CHAMBER

MAIN
BURNER

PILOT
BURN%% é)
SCANNER
SIGHTING TUBE

SCANNER

T
OF MAIN FLAME

Wiring

Attach the cable supplied with the scanner to a junction box. Splice the cable wires to a pair of wires
not smaller than #8. Install the complete run in a separate conduit to the control. Continuous con-
duit bonding between scanner and the control is mandatory! Scanner may be located up to 100
feet from control. Do not pass scanner wiring through any junction box containing other wires. Do
not run other wires through scanner conduit. Asbestos insulated wire should be avoided.

Keeping the Scanner Cool

The Infrared Scanner (Temperature Limit 125° F) should never get too hot to grasp comfortably in
the hand. Keep the scanner cool by one or more of the following methods.

1. Use 6" to 8" length of pipe between scanner and hot furnace front plate.

2. Useinsulating tube (P/N 35-69) on the end of the iron pipe.

3. Forceair into sighting tube. Use Fireye Sealing Union (P/N 60-801).

4. Make sure sighting tube does not extend more than halfway into refractory wall.

50

270



INSTALLATION - 69NDI FLAME ROD

The 69NDI flame rod proves a gas pilot flame and/or main gas flame. It is a spark plug type unit con-
sisting of 1/2" NPT mount, a KANTHAL flame rod, a glazed porcelain insulating rod holder and a
spark plug connector for making electrical connections. The 69ND1 is available in 12", 18" or 24"
lengths.

The flame rod may be located to monitor only the gas pilot flame or both the gas pilot and main gas
flames. It ismounted on a 1/2" NPT coupling.

The following instructions should be observed:

1. Keep flamerod as short as possible.
2. Keepflamerod at least /2" from any refractory.

3. Flame rod should enter the pilot flame from the side so as to safely prove an adequate pilot
flame under all draft conditions.

4. |If the flameis nonluminous (air and gas mixed before burning), the electrode tip should extend
at least 1/2" into the flame, but not more than halfway through.

—

INADEQUATE FLAME

WRONG POSITION
OF ROD

CORRECT
POSITION
OF ROD

PILOT BURNER

CORRECT POSITION
OF PILOT FLAME

5. If theflameispartly luminous, the electrode tip should extend only to the edge of the flame. It is
not necessary to maintain absolutely uninterrupted contact with the flame.

6. Itis preferable to angle the rod downward to minimize the effect of sagging and to prevent it
from coming in contact with any object.

7. Anadequate grounding surface for the flame must be provided. The grounding surface in actual
contact with the flame must be at least four times greater than the area of the portion of the
flame rod in contact with the flame. It is essential to adjust the flame rod and ground arearatio
to provide a maximum signal reading.

NOTE: Interference from the ignition spark can alter the true signal reading by adding to, or sub-

tracting fromit. Thistrend sometimes may be reversed by interchanging the primary wires (line volt-

age) to the ignition transformer. This interference can also be reduced by the addition of grounded
shielding between the flame rod and ignition spark.

8. Proven types of flame grounding adapters, as shown below, may be used to provide adequate
grounding surface. High temperature stainless steel should be used to minimize the effect of
metal oxidation. This assembly may be welded directly over the pilot or main burner nozzle.

BOMB FIN GROUNDING ASSEMBLY THREADED ROD ASSEMBLY
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MAINTENANCE

Type 48PT2 Infrared and Type UV1A, UV2 and 45UV5 Ultraviolet Scanners

The viewing area of the scanner must be kept clean. Even a small amount of contamination will
reduce the flame signal reaching the detector by a measurable amount. Wipe the viewing area rou-
tinely using a soft cloth dampened with concentrated detergent.

— Type 48PT2 Scanners include areplaceable #4-263-1 Firetron cell.
— Type 45UV5 Scanners include a replaceable #4-314-1 UV tube.
Type 69ND1 Flame Rod

The flame rod and itsinsulator should be kept clean by washing routinely with soap and water. Rods
should be routinely replaced as they oxidize.

Flame Signal Strength

Routine observation of the flame signal strength will forewarn any deterioration in the capability of
the flame detector or its application.

Contacts

There are no accessible contacts in the MicroM. Where contacts are used, their design assures long
trouble-free life when the load circuits are maintained within the published load ratings.

Humidity

In areas of high humidity, the control chassis should be removed and placed in a dry atmosphere
when the system is expected to be out of service for an extended period.

Periodic Safety Check

It is recommended that a procedure be established to test the complete flame safeguard system at
least once amonth. Thistest should verify the proper operation of all limit switches and safety inter-
locks as well as flame failure protection and fuel safety shutoff valve tightness.

Rotation

It is recommended that control and scanner units purchased as spares be installed periodically to
ensure proper operation.
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FIGURE 16.

Mounting 45UV5 Scanner
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FIGURE 17.

UV8A Scanner

> PIPE

1172
(38.1MM)

UV1A3 3 FT. TC-ER CABLE
UV1A6 6 FT. TC-ER CABLE

£
1.06 IN DIA
(27.0mm)

.700 DIA. FITTING (17.8mm)
FOR WATER-TIGHT CONDUIT

1 IN. DIA.
(25.4mm)

SHIELDING OF 6 FT. (1830mm) .~ -
LEADS IS REQUIRED

WARNING: The leads from the UV8A Scanner to the control must be shielded to prevent electrical
noise from generating a false flame signal to the control.

273

53



FIGURE 18. Mounting UV1A/UV1B Scanners
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M-SERIES TO M-SERIES 11 TO MICROM CROSS REFERENCE LISTING

M-SERIES M-SERIES Il REPLACEMENT MODULES MicroM REPLACEMENT MODULES
Part Chassis | Amplifier | Programme | Programmer Chassis Amplifier ]Programmer Programmer
Number r Dipswitch #8 Dipswitch #6
UVM1D MC120 | MAUVIT MP100 N/A MEC120 MEUV1 MEP100 N/A
UVMT1F MC120 MAUVA MP100 N/A MEC120 MEUV4 MEP100 N/A
TFM1D MC120 | MARTIT MP100 See Note #1 MEC120 MERT1 MEP100 N/A
TFM1F MC120 MARTA1 MP100 See Note #1 MEC120 MERT4 MEP100 N/A
UvmMm2 MC120 MAUVA MP230 OFF MEC120 MEUV4 MEP230 C
TFM2 MC120 MARTA1 MP230 OFF MEC120 MERT4 MEP230 C
UvmMm3 MC120 MAUVA MP230 ON MEC120 MEUV4 MEP230 0
TFM3 MC120 MARTA1 MP230 ON MEC120 MERT4 MEP230 0
UVMS3H MC120 MAUV1 MP230H ON MEC120 MEUV4 MEP230H 0
TFM3H MC120 MART1 MP230H ON MEC120 MERT4 MEP230H 0
UVM5 MC120 MAUV1 MP560 ON MEC120 MEUV4 MEP560 0
UVM6 MC120 MAUVA MP560 See Note #2 MEC120 MEUV4 MEP560 C
- N/A — Not Applicable - N/A — Not Applicable
- Programmer Dipswitches apply to MP230H, and MP560 only. - Programmer Dipswitches apply to MEP200, and MEP500
- Dipswitch #8 sets Recycle / Non-Recycle Operation. o Series Programmers _
- MP560 Programmer Module has “Check-Run” Switch. - Dipswitch #6 sets Recycle / Non-Recycle Operation.
- Note #1: For Standing Pilot, clip out red jumper on MP100. See fig 19 (0 = Non-Recycle, G = Recycle) i
on page 55. - MEP500 Series Programmer Module has “Check-Run
- Note #2: Dipswitch #8 ON when red jumper of UVMS is clipped. Switch

PURGE| PTFI M-Series Il PROGRAMMER DIPSWITCH SETTINGS MicroM PROGRAMMER DIPSWITCH
SETTINGS
TIME | TIME #1 #2 #3 #4 #5 #6 #7 #1 #2 #4
7 5 ON OFF OFF OFF OFF ON OFF C C C
7 5 OFF ON OFF OFF OFF ON OFF C C C
30 5 OFF OFF ON OFF OFF ON OFF 0 C C
7 10 OFF ON OFF OFF OFF OFF ON C C 0
90 5 OFF OFF ON ON OFF ON OFF 0 0 C
30 10 OFF OFF ON OFF OFF OFF ON 0 C 0
60 10 OFF OFF OFF ON OFF OFF ON C 0 0
90 10 OFF OFF ON ON OFF OFF ON 0 0 0
- Dipswitches #1 through #5 set Purge Timing - Dipswitches #1 through #2 set
- Dipswitches #6 and #7 set TFl Timing Purge Timing
- Dipswitch #4 sets TFI Timing
M-SERIES TIMING CARDS PURGE TIME PTFI TIME

MT55 5 5

MT74 7 4

MT304 30 4

MT710 7 10

MT904 90 4

MT3010 30 10

MT6010 60 10

MT9010 Q0 10
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Red jumper wire

FIGURE 19.

DERY, NEW HAMPSHIRE
BUENUSA

Red wire
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NOTICE

When Fireye products are combined with equipment manufactured by others and/or integrated into
systems designed or manufactured by others, the Fireye warranty, as stated in its General Terms and
Conditions of Sale, pertains only to the Fireye products and not to any other equipment or to the com-
bined system or its overall performance.

WARRANTIES

FIREY E guarantees for one year from the date of installation or 18 months from date of manufacture
of its products to replace, or, at its option, to repair any product or part thereof (except lamps and pho-
tocells) which is found defective in material or workmanship or which otherwise fails to conform to
the description of the product on the face of its sales order. THE FOREGOING IS IN LIEU OF
ALL OTHER WARRANTIESAND FIREYE MAKESNO WARRANTY OF MERCHANTABI-
LITY ORANY OTHER WARRANTY, EXPRESS OR IMPLIED. Except as specificaly stated in
these general terms and conditions of sale, remedies with respect to any product or part humber manu-
factured or sold by Fireye shall be limited exclusively to the right to replacement or repair as above
provided. In no event shall Fireye be liable for consequential or special damages of any nature that
may arise in connection with such product or part.

S

& United Technologies

FIREYE MC-5000
3 Manchester Road MAY 10 2017
Derry, New Hampshire 03038 USA Supersedes JUNE 9, 2015

www.fireye.com
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LP Systems SERIES

Gas Shutoff Valves g%]g
1/4" to 3/4" NPT 8262
226787

Features
® 2-Way Normally Closed operation.

e For liquid petroleum gases (propane) in both liquified
and gaseous states.

e Applications such as grain dryers, incinerators, space
heaters, etc.

* Mountable in any position.

@

C (Gag) US

APPROVED

Construction
Valve Parts in Contact with Fluids
Series 8262 8210 8214 2267871
Body Brass Brass Aluminum Brass
Seals and Disc NBR NBR NBR NBR
Core Tube 305 SS 305 SS 305 SS 305 SS
Core Guide Brass Brass Brass Brass
Core and Plugnut 430F SS 430F SS 430F SS 430F SS
Springs 302 SS 17-7PH SS 17-7PH SS 302 SS
Shading Coil Copper Copper Copper Copper
Pipe Plug - - Zinc Plated Steel -
Electrical
Watt Rating and
Standard Power Consumption Spare Coil Family
Coil AC General Purpose | Explosionproof
Class of VA VA | Ambient

Insulation | Watts | Holding | Inrush | Temp. °F AC AC

F 10.1 25 70 |-20t0 125 238610 238614

F 17.1 40 93 |-20to 125 238610 238614

F 15.05| 28 55 | 32t0 125 = 064982

Standard Voltages: 24, 120, 240 volts AC, 60 Hz (or 110, 220 volts AC, 50 Hz).

Solenoid Enclosures

(8210, 8214, 8262)

RedHat Il Molded Epoxy, Watertight, Types 1, 2, 3, 3S, 4 and 4X with 1/2” conduit hub.

(226787-1)

RedHat Metal, Explosion Proof, Types 3, 7C, 7D, 9E, F&G with 1/2” conduit hub.

283

Approvals:

UL listed to standard 429 “Electrically Operated Valves,”
Guide YIOZ, File MP618, Safety Valves.

FM Approved to Class 7400 “Liquid and Gas Safety
Shutoff Valves.”

CSA Certified to:
1) Standard C22.2 No. 139 “Electrically Operated Valves,”
File 010381.

2) Automatic Gas Safety Shutoff Valves C/I (3.9), File 112872.
(8210 & 8214)

3) Valves for Hazardous Locations, File 013976. (226787-1)

8.9
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SERIES
. AS CA®
Specifications
. Approx.
Pipe | Orifice . Ga.st . Operating Pressure Shipping
Size | Size | CV apacity Differential (psi) | wax. Fluid Const. Agency Weight
(ins.) | (ins.) | Flow Btu/hr. Min. | Max. Temp.'F Catalog Number Ref. | UL | FM | CSA | Wattage (Ibs)
COMBUSTION (Fuel Gas) - NORMALLY CLOSED
1/4 1/8 0.35 27,250 0 250 125 8262G232B 1 O - O 171 2.3
1/4 9/32 | 0.96 74,700 0 45 125 8262G210B 1 O @) O 10.1 2.4
3/8 5/8 2.8 218,000 5 250 125 8210H105B 2 O @) O 171 3.2
3/8 3/4 34 226,000 0 50 125 8214G010B 3 O O O 171 2.0
1/2 5/8 3.6 280,000 5 250 125 8210H106B 2 ) O @] 171 3.2
1/2 3/4 4.4 374,000 0 50 125 8214G020B 3 O O O 171 2.0
3/4 3/4 5.1 397,000 0 50 125 8214G030B 4 ) O O 171 2.0
3/4 3/4 6.5 506,000 5 350 125 226787-1 5 O - O 15.05 35
0O = Safety Shutoff Valve. 00 1”7 W.C. Drop @ 2” W.C. Inlet Pressure, 2,300 Btu/cu.ft. or more, 1.6 Specific Gravity Gas.
Capabilities Chart
Solenoid Options Base Catalog Number Resilient Materials | Standard Rebuild Kit
NEMA Type 3-9 | 72" Leads | High Temp. | Wiring Box Screw Terminal Brass Aluminum NBR AC
EF L HB JKP 8262G232B - [ ] 304088
EF L HT JKF 8262G210B - ([ ] 304088
EF L HB JKP 8210H105B - [ ] 316669
- L HB JKP - 8214G010B ([ ] 316667
EF L HB JKP 8210H106B - [ ] 316669
- L HB JKP - 8214G020B [ ] 316667
- L HB JKP - 8214G030B ([ ] 316667
- L - - 266787-1 - [ ] 310038
@ = Standard. Other options may be available. All option combinations may not be available.

Dimensions: inches

Const. Ref. No.| A B E H J K L N P R T w
1 - | 303 - [316)204|1.78]156| - |275] - [1.95]1.18
2 166|3.03| - |395|204|242|275(342|339| - |1.95|228
3 1.14|3.03|1.36|4.08| 2.04 | 247 | 2.75| 3.42 | 3.46 | 1.36 | 1.95 | 2.50
4 1.14]3.03|1.25|4.52|2.04|2.66| 3.31|3.70| 3.64| 1.66 | 1.95| 2.39
5 - | 325] - |463)|276]244|3.78| 4.38]4.00| 1.62 | 2.50 | 2.75 .
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Form No. V-5963

DESCRIPTION

Bulletin 8210 valves are 2-way, normally closed internal pilot operated
solenoid valves designed 1 LP gas (propane) service. Valves are of brass
construction.

Bulletin 8211 valves are tk:. sanie as Bulletin 8210 except the sol=noids are
SYupped vl an eaclusd wition 15 desiglied 1o meet NEMA Type 4 -
Watertight, NEMA Type 7 (C or D) Hazardous Locations - Class | Groups
C or D and NEMA Type 9 (E, F or G) Hazardous Locations - Class I,
Groups E, F or G. Installation and Maintenance Instructions for the
Explosion-Proof/Watertighl Solenoid Enclosures are provided on Form
No. V-5380.

OPERATION

Normally Closed: Valve is closed when solenoid is de-energized. Valve
opens when solenoid is energized.

IMPORTANT: Minimum operating pressure differential is 5 psi.
INSTALLATION

Check nameplate for correct catalog number, pressure, voltage and service.
POSITIONING/MOUNTING (Refer to Figure 1)

This valve is designed to perform properly when mounted in any position,
However, for optimum life and performance, the solenoid should be
mounted vertical and upright so as to reduce the possibility of foreign mat-
ter accumulating in the core tube area. For mounting bracket (optional
feature) dimensions, refer to Figure I.

PIPING

Connect piping to valve 2ccordding to markings on valve bady, Apply pipe
compound sparingly to male pipe threads only; if applied to valve threads,
it may enter valve and cause operational difficulty. Pipe strain should be
avoided by proper support and alignment of piping. When tightening pipe,
do not use valve as a lever. Wrenches applied to valve body or piping are to
be located as close as possible to connection point.

IMPORTANT: For the protection of the solenoid valve, install a sirainer
or filter suitable for the service involved in the inlet side s close to the valve
as possible. Periodic cleaning is required, depending on service conditions.
See Bulletins 8600, 8601 ahd 8602 for strainers.

WIRING

Wiring must comply with Local and National Electrical Codes. Housings
for all solenoids are made with connections for 1/2 inch conduit. The gen-
eral purpose solenoid enclosure may be rotated to facilitate wiring by
removing the retaining cap or clip. CAUTION: When metal retaining clip
disengages, it will spring upward. Rotate to desired position. Replace
retaining cap or clip before operating.

SOLENOID TEMPERATURE

Standard catalog valves are supplied with coils designed for continuous
duty service. When the solenoid is energized for a long period, the solenoid
enclosure becomes hot and can be touched with the hand only for an in-
stant. This is a sate operating temperature. Any excessive heating will be
indicated by the smoke and odor of burning coil insulation.

MAINTENANCE

WARNING: Turn off electrical power supply and depressurize valve
before making repairs. It is not necessary to remove the valve from the pipe
line for repairs.

CLEANING

A periodic cleaning of all solenoid valves is desirable. The time between
cleanings will vary depending on media and service conditions. In general,
if the voltage to the coil is correct, sluggish valve operation, excessive noise
or leakage will indicate that cleaning is required. Clean valve strainer or
filter when cleaning solenoid valve.

PRINTED IN U.S.A.

INSTALLATION AND
MAINTENANCE INSTRUCTIONS

2-WAY INTERNAL PILOT OPERATED SCLENOID VALVES
NORMALLY CLOSED OPERATION — 3/4 N.P.T.
VALVES FOR LP GAS SYSTEMS

o7 AYITiGeatileh, Go

BULLETINS

8210
8211

ASCA.
"ORM NO. V-5963

PREVENTIVE MAINTENANCE

I. Keep the medium flowing through the valve as free from dirt and foreign
material as possible. :

2. While in service, operate the valve at least once a month to insure proper
opening and closing.

! Periodic inspection (depending on media and se:vice conditions) of in-
ternal valve parts for damage or excessive wear is recommended.
Thoroughly clean all parts. Replace any parts that are worn or damaged.

IMPROPER OPERATION

I. Faulty Control Circuit: Check the electrical system by energizing the
solenoid. A metallic click signifies the solenoid is operating. Absence of
the click indicartes loss of power supply. Check for loose or blown-out
fuses, open-circuited or grounded coil, broken lead wires or splice con-
nections.

2. Burned-Out Coil: Check for open-circuited coil. Replace coil if nec-
essary.

3. Lew Voltage: Check voltage across the coil leads. Voltage must be at
least 85% of nameplate rating.

4. Incorrect Pressure: Check valve pressure. Pressure to valve must be
within range specified on nameplate.

5. Excessive Leakage: Disassemblie valve and clean all parts. Replace worn
or damaged parts with a complete Spare Parts Kit for best results.

COIL REPLACEMENT (Refer to Figure 1)
Turn off electrical power supply and disconnect coil lead wires,

1. Remove retaining cap or clip, nameplate and cover, CAUTION: When
metal retaining clip disengages, it will spring upward.

2. Slip spring washer, insulating washer and coil off the solenoid base sub-
assembly. Insulating washers arc omitted wher a o» slded coil is psed.

3. Reassemble in reverse order of disassembly paying careful attention to
exploded view provided for identification and placement of parts,

CAUTION: The solenoid must be fully reassembled as the housing and
internal parts are part of and complete the magnetic circuit. Place an insul-
ating washer at each end of coil, if required.

VALVE DISASSEMBLY AND REASSEMBLY (Refer to Figure 1)

Depressurize valve and turn off electrical power supply. Proceed in the
following manner:

1. Remove retaining cap or clip and slip the entire solenoid enclosure off
the solenoid base sub-assembly. CAUTION: When metal retaining clip
disengages, it will spring upward.

2. Unscrew solenoid base sub-assembly and remove onnet gasket and core
assembly with core spring and core guide attached.

3. Remove bonnet screws (4), valve bonnet, diaphragm spring, diaphragm
assembly, body gasket and body passage gasket.

4. All parts are now accessible for cleaning or replacement. Replace worn
or damaged parts with a complete Spare Parts Kit for best results.

5. Reassemble in reverse order of disassembly paying careful attention to

exploded view provided for identification and placement of parts.

- Torque bonnet screws in a crisscross manner to 130 + 15 inch-pounds.

. Torque solenoid base sub-assembly to 175 + 25 inch-pounds.

- After maintenance, operate the valve a few fimes to be sure of proper

operation.

90 ~1 N

SPARE PARTS KITS

Spare Parts Kits and Coils are available for ASCO valves.
Parts marked with an asterisk (*) are supplied in Spare Parts Kits.

ORDERING INFORMATION
FOR SPARE PARTS KITS
When Ordering Spare Parts Kits or Cails,

Specify Valve Catalog Number,
Serial Number and Voltage.

ASCO Valves

FLORHAM PARK, NEW JERSEY 07932
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Preventive Maintenance

* Keepthe medium flowing through the valve as free from
dirt and foreign material as possible.

* While in service, the valve should be operated at least
once a month to insure proper opening and closing.

* Depending on the medium and service conditions,
periodic inspection of internal valve parts for damage or
excessive wear is recommended. Thoroughly clean all
parts. If parts are worn or damaged, install a complete
ASCO Rebuild Kit.

Causes of Improper Operation
* Incorrect Pressure: Check valve pressure. Pressure to
valve must be within range specified on nameplate.

* Excessive Leakage: Disassemble valve and clean all
parts. If parts are worn or damaged, install a complete
ASCO Rebuild Kit.

Valve Disassembly

A WARNING: To prevent the possibility of

severe personal injury or property damage, turn
off electrical power, depressurize valve, extinguish
all open flames and avoid any type of sparking or
ignition. Vent hazardous or combustible fluid to
a safe area before servicing the valve.

NOTE: Determine valve construction AC (Figure 1 on page

3) or DC (Figure 2 on page 4) then proceed as follows:

1. Remove solenoid enclosure, sec separate installation
and maintenance instructions.

2. For AC Construction, unscrew solenoid base
sub-assembly. For DC Construction, unscrew solenoid
base sub-assembly with special wrench adapter provided
in ASCO Rebuild Kit. For wrench adapter only, order kit
No.K218-949. NOTE: For alternate type open end
wrench, order kit No.K168-146-1 which is available for
solenoid base sub-assembly removal or replacement.

3. Remove bonnet screws, valve bonnet, bonnet gasket,
core/diaphragm sub-assembly and body gasket.

4. All parts are now accessible to clean or replace. i parts
are worn or damaged, install a complete ASCO Rebuild
kit.

Valve Reassembly

1. Lubricate bonnet gasket and body gasket with a light
coat of DOW CORNING® 200 Fluid lubricant or an
equivalent high-grade silicone fluid.

2. Apply a light coat of RemGrit TFL 50® Dry Lubricant
to:

® Valve seat
® Valve body flange where diaphragm assembly

contacts the valve body and body gasket.
¢ Internal surface of valve bonnet where

IMPORTANT: If valve has been disassembled for inspection
anddeaningonlyandanebuildl(itisnﬂtbeingﬁuﬂlod,
lubricate the following with RemGrit TFL 50® Dry Lubricant:

® Diaphragm assembly on both sides.
® Main disc at base of core/diaphragm sub-assembly.
® Pilot disc at base of core assembly,

A\ CAUTION: Do not distort hanger spring between core
assembly and diaphragm assembly when lubricating pilot
disc.

3. Replace body gasket and core/diaphragm sub-assembly
with closing spring attached. Locate bleed hole in core/
diaphragm sub-assembly approximately 30° from the
valve inlet.

4. Replace valve bonnet and bonnet screws (6). Torque
screws in a crisscross manner to 100 +10 in-lbs [11,3 +
1,1 Nm].

5. For AC construction, replace bonnet gasket and sole-

noid base sub-assembly. For DC construction refer to
separate “Solenoid Installation and Maintenance In-
structions” for lubrication 'instructions; then install
bonnet gasket, housing and solenoid base sub-assembly.
Torque solenoid base sub-assembly to 175 + 25 in-Ibs
(19,8 + 2,8 Nm].

6. Replace solenoid (see separate instructions) and make

electrical hookup.

A WARNING: To prevent the possibility of
- severe personal injury or property damage, check
~valve for proper operation before returning to

service. Also perform internal seat and external
leakage tests with a nonhazardous, noncombus-

. tible fluid. .
7. Restore line pressure and electrical power supply to

valve.

8. After maintenance is completed, operate the valve a few
times to be sure of proper operation. A metallic click
signifies the solenoid is operating,

ORDERING INFORMATION
FOR ASCO REBUILD KITS

Parts marked with an asterisk (*) in the
exploded views are supplied in Rebuild Kits.

® When Ordering Rebuild Kits for ASCO Valves,
order the Rebuild Kit number stamped on the valve
nameplate. +
+ If the number of the kit is not visible, order by
indicating the number of kits required, and the Catalog
Number and Serial Number of the valve(s) for which they

diaphragm assembly contacts bonnet when are intended.

valve is in the energized (open position).
Page 2 of 4 Form No.V5996R3
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Torque Chart

Part Name Torque Vaiue in Inch-Pounds Torque Value in Newton-Meters
Solenoid Base Sub-Assembly 175 + 25 19,8 + 2.8
Bonnet Screws 100 + 10 11,3 +1,1

bonnet screw

bleed hole

Locate bleed hole in
core/diaphragm sub-
assembly approximately
30° from valve inlet

valve body

solenoid base
sub-assembly ¥

bonnet gasket %

valve bonnhet

in ASCO Rebuild Kit.

¥ Indicates parts supplied

core/diaphragm
sub-assembly ¥

body gasket %

CAUTION
Do not damage vaive
seat in any manner

Figure 1. Series 8215 valves without solenoid, AC Consmcuon

Form No.V5896R3
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Torque Chart

Part Name Torque Value in Inch-Pounds Torque Value in Newton Meters
Solenoid Base Sub-Assembly 176 = 25 198 + 28
Borninet Screws 100 = 10 11,3 £11

Open end wrench
available for
solenoid base
sub-assembly

sorder no.

K168-146-1)

bonnet screw

bleed hole

Locate bleed hole in
core/diaphragm sub-
assembly approximately
30 °from valve inlet

¥* indicates parts supplied
in ASCO Rebuild Kit.

solenoid base ¥*

sub-assembly

Pin holes for special
wrench adapter supplied
in ASCO Rebuild Kit.
For wrench adapter only
order no.K218-949
(standard wrench)

housing

1/2” NPT conduit
connection

bonnet gasket ¥

valve bonnet

core/diaphragm
sub-assembly ¥

body gasket ¥

CAUTION

Do not damage valve
seat in any manner

valve body

Figure 2. Series 8215 valves without solenoid, DC Construction.
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| Installation & Maintenance Instructions

GENERAL PURPOSE AND
RAINTIGHT/WATERTIGHT/EXPLOSIONPROOF SOLENOIDS

SERIES
8017

Form No.V5381R6

IMPORTANT:  See separate valve installation and maintenance
instructions for information on: Operation, Positioning, Mounting,
Cleaning, Preventive Maintenance, Causes of Improper Operation,
Disassembly and Reassembly of basic valve.

DESCRIPTION

Solenoid Catalog Numbers 80171 and 80172 have a Type 1, General Purpose

Solenoid Enclosure. Solenoid Catalog Numbers EF80171, EF80172, 801 73:
- and 80174 meet the requirements of Enclosure Type 3 — Raintight, Type 7 (C

& D) Explosionproof, and Type 9 (E, F, & G) Dust - Ignitionproof. When

constructed with a cover gasket and solenoid bonnet gasket they also meet the

requirement of Enclosure Type 4 — Watertight. Series 8017 solcnoids (when

installed as a solenoid and not as part of an ASCO valve) are supplicd with

a core which has a 0.250-28 UNF,- 2B tapped hole, with 0.38 inch minimum

full thread. {

OPERATION

When the solenoid is energized, the core is drawn into the solenoid base

sub—assembly.

IMPORTANT: When the solenoid is de—energized, the initial return force

for the core, whether developed by spring, pressure, or weight, must exert a

minimum force to overcome residual magnetism created by the solenoid.

Minimum return force for AC construction is 1 pound, 12 ounces and 5

ounces for DC construction.

INSTALLATION
Check nameplate for correct catalog number, voltage, frequency, wattage,
and service.

Enclosure Types 3, 4, 7, and 9

A\ CAUTION: To prevent fire or explosion, do not install solenoid enclo-
sure and/or valve where ignition temperature of hazardous atmosphere is
lessthan 160° C. On valves used for steam service orwhen a class “H” sole-
noid is used, do not install in hazardous atmosphere where ignition temper-
ature is less than 180°C. See nameplate for service.

Enclosure Types 3,4,7, and 9
Used in —40°C Ambient Temperature Applications

A WARNING: To prevent fire or explosion, use only
conduit runs 1/2” in size with a sealing fitting connected
within 3 feet of the solenoid enclosure.

IMPORTANT: To protect the solenoid operator or valve, install a strainer
or filter, suitable for the service involved in the inlet side as close to the valve

oroperatoras possible. Clean periodically depending on service conditions.
Positioning

This solenoid is designed to perform properly when mountedin any position.
However, for optimum life and performance, the solenoid should be
mounted vertically and upright to reduce the possibility of forcign matter
accumulating in the solenoid basc sub—assembly area.

Wiring

Wiring must comply with local codes and the National Electrical Code

A CAUTION: Do not use the solenoid enclosure as a splice box.
The general purpose solenoid housing has a 7/8" diameter hole to
accommodate 1/2" conduit. To facilitate wiring, the general purposc solcnoid
enclosure may be rotated 360" by removing the retaining cap or clip.

A CAUTION: When metal retaining clip disengages, it will spring upward.
Ratate solenoid enclosure to desired position. Then replace retaining cap or
clip before operating. On some solenoids, a grounding wire which is green

. or green with yellow stripes is provided. Use rigid metallic conduit toground

© Amfornatic Switch Co.

MCMXCII. All Rights Reserved

all enclosures not provided with agreen grounding wire. For the raintight/wa-
tertight/ explosionproof solenoid enclosure, electrical fittings must be
approved for use in hazardous locations. This enclosure has a 1/2" conduit
connection and may be rotated 360° to facilitate wiring.

A WARNING: To prevent the possibility of personal
injury or property damage from accidental disengage-
ment of solenoid from valve body, hold housing securely
by wrenching flats while removing or replacing housing
cover.

o rotate enclosure, loosen housing cover using a 1” socket wrench. Two
wrenching flats are provided on the housing to hold it securely in place while
the cover is being loosened or tightened. Rotate housing to desired position
and tighten cover before operating. Torque cover to 135 + 15in—Ibs [153+
1,7 Nmy].

NOTE: Alternating current (AC) and direct current (DC)solenoids are built
differently. To convert from one to the other, it is necessary to change the
complete solenoid including the core and solenoid base sub—assembly, not
just the coil. Consult ASCO.

Solenoid Enclosure Assembly

Solenoid Catalog Numbers 80171 and 80172 may be assembled as a
complete unit. Tightening is accomplished by means of a hex flange at the
base of the solenoid enclosure.

Solenoid Catalog Numbers EF80171, EF80172, 80173, and 80174 must be
assembled in the following manner:

1. The solenoid enclosure must be completely disassembled. For
disassembly, see the instructions given in Coil Replacement section.

2. After disassembly, the solenoid base sub —assembly is placed inside the
housing over the assembly location.

3. The assembly is then tightened in place by means of two (2) slotsin the
bonnet adjacent to the tube on the solenoid base sub —assembly. Use
special adapter wrench provided with solenoid. For ASCO wrench kit
only, Order No.K218950. Exe: cise care during tightening procedure to
prevent deforming or raising of bonnet surface adjacent to slots.

4. Reassemble solenoid follow instructions in Coil Replacement section.

Solenoid Temperature

Standard solenoids are supplied with coils designed for continuous duty
service. When the solenoid is energized for a long period, the golenoid
enclosure becomes hot and can be touched by hand only for an instant. This
is a safe operating temperature. Any excessive heatingwill be indicated by the
smoke and odor of burning coil insulation.

MAINTENANCE

A WARNING: To prevent the possibility of personal

injury or property damage, turn off electrical power,

depressurize solenoid operator or valve, and vent fluid to a

safe area before servicing.

Cleaning

All solenoid operators and valves should be cleaned periodically. The time

between cleaning will vary depending on medium and service conditions, In

ueneral, if the voltage to the coil is correct, sluggish valve operation, excessive

noise or leakage willindicate that cleaningis required. Clean strainer or filter

when cleaning the valve.

Preventive Maintenance

. Keep the medium flowing through the solenoid operator orvalve as free
from dirt and foreign matcrial as possible.

* While in service, the solcnoid aperator or valve should be operated at
least once a month 1o ensure proper opening and closing.

. Depending on the medium and service conditions, periodic inspection
of internal valve parts for damage or excessive wear is recommended.
Thoroughly cleanall parts. Replace any partsthat are worn or damaged.

10of4
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Causes of Improper Operation

. Faulty Control Circuit: Check the electrical system by energizing the
solenoid. A metallic click indicates loss of power supply. Check for
loose or blown fuses, open-circuited or grounded coil, broken lead
wires or splice connections.

*  Burned-Out Coil: Check for open—circuited coil. Replace if

necessary. Check supply voltage; it must be the same as specified on

nameplate and as marked on the coil.

Low Voltage: Check voltage across the coil leads. Voltage must be at

least 85% of nameplate rating.

Coil Replacement for Solenoid Catalog Numbers 80171 and 80172

General Purpose Enclosure

1. Disconnect coil lead wires and grounding wire if present.

Remove retaining cap or clip from top of solenoid.

2.

A\ CAUTION: When metal retaining dlip disengages, it will spring upward.

3. Remove nameplate (if present), cover, and spring washer (alternate
construction only).

4. For AC construction, slip yoke containing coil, sleeves, insulating washers,
and grounding wire (if present) off solenoid base sub—
assembly. For DC construction, slip grounding wire (if present), flux washer
and coil off the solenoid base sub - assembly.

NOTE: Insulating washers are omitted when a molded coil is used.

5. Coil is now accessible for replacement.

A\ CAUTION: Solenoid must be fully reassembled because the housing and
internal parts complete the magnetic circuit. Place an insulating washer at each
end of non—molded coil.
Coil Replacement for Solenoid Catalog Numbers EF80171, EF80172,
80173, and 80174 Raintight/ Watertight/Explosionproof Enclosure

1. Disconnect coil lead wires and grounding wire if present.

A WARNING: To prevent the possibility of personal
injury or property damage from accidental disengage-
ment of solenoid from valve body, hold housing securely
by wrenching flats while removing or replacing housing
cover.

2. Unscrew housing cover with cover gasket and nameplate attached. Two
wrenching flats are provided to hold the housing securely in place while
the cover is being loosened or tightened.

NOTE: Some older solenoid construztions do not have a cover gasket

or solenoid bonnet gasket present.

Remove retainer from top of solenoid base sub —assembly.

4. For AC construction, slip yoke containing coil, sleeves, insulating
washers, and grounding wire, (if present) off the solenoid base
sub—assembly. For DC construction, remove grounding wire (if
present), yoke, insulating washer, coil and insulating washer.

NOTE: Insulating washers are omitted when a molded coil is used.

5. Coil is now accessible for replacement.

6. If additional disassembly is required, unscrew solenoid base

sub—assembly using special wrench adapter supplied in ASCO

Enclosure or Rebuild Kit. For ASCO wrench kit only, Order

No.K218950.

Remove solenoid base sub—assembly with solenoid bonnet gasket.

. Reassemble using exploded view for identification and placement of
parts. Before reassembly, see note below for cleaning and greasing
requirements.

9. Torque solenoid base sub—assembly to 175 + 25 in-Ibs [19,8 + 2,8 Nm].

10. Torque housing cover to 135 + 15 in—-Ibs [15,3 = 1,7 Nm].

e

%~

A\ CAUTION: Solencid must be fully reassembled because the housing
and inlernal parts complete the magnetic circuit. Placean insulatingwasher
at each end of non —molded coil.

NOTE: Solenoid Catalog Numbers EF80171, EF80172, 80173, and 80174—
Installation and maintenance of raintight/watertight/explosionproof equipment
requires more than ordinary care to insure safe performance. All finished
surfaces of the solenoid are constructed to provide flame—proof seal. Be sure
that the surfaces are wiped clean before reassembling. Grease the cover gasket,
solenoid bonnet gasket, and the joints of the raintight/watertight/explosionproof
solenoid enclosure with DOW CORNING® 111 Compound lubricant or an
equivalent high—grade silicone grease. Grease all joints thoroughly including the
underside of the solenoid base sub—assembly flange and internal threads of the
housing cover.

coil

solenoid base
sub—assembly

core (AC)
(see note 3)

% Supplied in Rebuild Kit.

*0 ining olin, *@®
retaining cap Kf!\ @"_ retaining clip Alternate
a Construction
nameplate ;
86a fota 1) AC CONSTRUCTION \
[ ] S
cover ¥
spring washer
sleeve(2) ® RIS
yoke
grounding wire
(not present on
housing all constructions)

insulating washer(2)
N i (omitted when molded
> coil is used)

Notes: 1. For this solenoid construction reuse aluminum nameplate when installing enclosure kit.
Discard nameplate and spring washer supplied in enclosure kit.
2. For alternate construction with nameplate on housing, a new nameplate is supplied in
the Enclosure Kit for transferring nameplate information.
3. Tapped hole in core 0.250-28 UNF—2B with 0.38 inch minimum full thread,

housing with
nameplategy

@ Supplied in Enclosure Kit.

Figure 1. Catalog Nos. 80171 and 80172 General Purpose Solenoid Enclosure, AC Construction.
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*® KQ\ g retaining clip Alternate

retaining cap & Construction ) @& %0

nameplate
(see note 1,

Figure 1) cover @

grounding wire spring washer

(not present on

all constructions) flux washer @

insulating washer(2)
(omitted when molded
coil is used)

coil

@
housing with
nameplate @

DC CONSTRUCTION

housing

solenoid base
sub—assembly

core (DC)
(see note)

\&#  * Supplied in Rebuild Kit. @ Supplied in Enclosure Kit.
Note:

See Torque Chart

retaining ring nameplate In Figure 4.
cover
retainer
i sleeve(2) yohe (DG}
yoke
\ insulating washer(2)

(omitted when molded

\ coil is used)

coil

solenoid base
sub—assembly

housing grounding wire

(not present on
all constructions)

wrenching flats

core (AC)
(see Note)

AC CONSTRUCTION DC CONSTRUCTION

Note:

) _ ‘ o core (DC)
Tapped hole in core 0.250—28 UNF~2B with 0.38 inch minimum full thread.

(see note)

Figure 3. Catalog Nos. EF80171, EF 80172, 80173 and 80174 Raintight/Explosionproof Solenoid Enclosure.
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Form No. P7034

DESCRIPTION

The Fixed Deadband Compact Line Switch is of rugged aluminum alloy construction.
The switch may be provided with a General Purpose NEMA Type | Switch Enclosure,
a Watertight NEMA Type 3 and 4 Switch Enclosure or an open-frame switch.

The compact line switch may be supplied as a complete unit, that is, the switch
assembly unit and transducer are completely asscmblcd_ or as separale units to be
assembled upon installation. The actuation (set) point is adjustable over the full range of
the switch. The reactuation (reset) point is fixed relative to the actuaton point and
cannot be adjusted. The switch assembly can be mated with a wide selection of inter-
changeable pressure, temperature and mechanical transducers to cover a broad range of
pressures, fluids, temperatures and mechanical movements. The switch will ‘control
electrical circuits in response to changes in pressure, lemperature or mechanical signals.

IMPORTANT: This sheet is designed to cover the installation and use of this
switch on pressure transducers, temperature transducers and mechanical
transducers. Review this sheet and select the paragraphs that apply to your
particular installation and application. Throughout the sheet, the word
‘‘signal’’ will be used in place of pressure, temperature or mechanical changes.

INSTALLATICN

Check the nameplate for the correct catalog number, pressure range, temperature range,
media and rated over range pressure or temperaturc. Nameplates are located on side
cover and on the bottom of the transducer. Check to be sure the third digit in each
number is the same. 1f not, the unit should not be used. (Refer to Figure 2)
IMPORTANT: All internal adjustments have been made at the factory. Anyadjusiment,
alteration or repair to the internal parts of the switch other than stated herein voids all
warranties. Signal setting adjustments required are made by adjusting nut on the top of
the switch.

TEMPERATURE LIMITATIONS

Ambient temperaturc limits are —4“F (—20°C ) 1o 122°F (50°C). To determine fuid temperature
limitations, see Form No. P 7035 for Pressure Tranducer catalog numbers and construction malcrials,
then refer to chart below,

TRANSDUCER
CONSTRUCTION MATERIALS

Buna N or Neoprene

RATINGS
FLUID TEMPERATURE

4°F (~20°C) 1o 179°F  (82°C’)
4°F (=20°C) to 250°F (121°C)
S0°F (—45°C) to 300°F (149°C)
Maximum 179°F (82°C)

VITON®*

316 Sl.ﬂln_lcsx Steel
All Nylon

All Nylon
For Water Service

Maximum 130°F (55°C)

For steam service, the fuid temperature with a pigtail (siphon tube or condensate loop) installed
directly into the transducer will be below 179"F (H2°(')

ASSEMBLY OF SWITCH AND TRANSDUCER UNITS (Refer to Figure 2)

IMPORTANT: The switch unit and transducer unit may be provided as a complete
assembly or as separate units. If separate units are provided, refer to Form No. P7035
for a complete listing of switch unit and transducer unit combinations. Form No. P7035
is provided to insure that the proper switch unit he assembled to the proper transducer
unit.

Pay careful attention to exploded view provided in Figure 2 for assembly of switch unit
and transducer unit. Proceed in the following manner:

. CAUTION: The third digit in the catalog number on both the switch unit and the

transducer unit must be identical. If not, do not assemble 10 each other. If the same,

proceed.
2. Remove bolts (4) from base of switch unit. On general purpose and watertight
COHSI!‘I.!L"li(JI‘IS. remove swilch cover.

3. Remove instruction label and pressure, temperature or mechanical switch range scale
from the transducer unit.

4. Place transducer unit on base of switch unit andAassembIe. Start bolis (4) approximate-
ly two turns by hand to avoid the possibility of cross thrcading. After initial
engagement, lorque bolts (4) in a crisscross manner to 80+ 10 inch-pourids.

5. Remove backing paper from range scale and install on the front of the switch body
over the opening for the adjusting indicator point.

POSITIONING

Switch may be mounted in any position.

MOUNTING

For mounting dimensions for open-frame switch, refer to Figure 2. For mounting
dimensions for general purpose switch enclosures, refer to Figure 3. For all switches, an
optional mounting bracket is available. For mounting bracket dimensions, refer to
Figure 6.

PIPING/TUBING (PRESSURE TRANSDUCER)

Adequate support of piping and proper mounting of switch should be made 10 avoid
~essive shock or vibration. To minimize the effect of vibration on a switch, mount
>endicular to vibration. Connect piping or tubing 1o switch at base of transducer.

s recommended that flexible tubing be used whenever possible. Apply pipe compound
sparingly to male pipe threads only. If applied to transducer threads, it may enter the

*DuPont Co. Registered Trademark

INSTALLATION AND MAINTENANCE INSTRUCTIONS

WVPO'NI@) switches

FIXED DEADBAND COMPACT LINE SWITCHES
OPEN FRAME, GENERAL PURPOSE OR
WATERTIGHT SWITCH ENCLOSURES

SERIES

PB10, PB11, PB16
PB20, PB21, PB26
PB30, PB31, PB36

Form No. P7034—T8s

transducer and cause operational difficulty. Pipe strain on switch should be avoided by
proper support and alignment of piping. When tightening pipe, do not use switch as a
lever. Wrenches applied 10 transducer body or piping are to be located as close as
possible to connection point. IMPORTANT: For steam service, install a condensate
loop (pigtail or steam syphon (ube) directly into the pressure transducer.

CAUTION: To avoid damage to the transducer body, DO NOT OVERTIGHTEN PIPE
CONNECTIONS. If TEFLON* tape, paste or similar lubricant is used, use extra care
due to reduced friction.

IMPORTANT: To eliminate the effect of undesirable pressure fluctuations in the
system, install a surge suppressor.

WIRING

Wiring must comply with local codes and the National Electrical Code. The general purpose
switch enclosure is provided with a 7/8" diameter hole 1o accommodate 1/2” electrical hub or
connector. Itis recommended that a flexible conduit connection be used. Ifrigid conduit is used, do
not consider it or use it as a means of supporting (mounting). For watertight switch enclosures . a
watertight conduit hub must be installed in the 7/8” diameter hole ; use conduit hub Part No. PPOI
or equivalent. IMPORTANT: Electrical l22¢ must be within range stated on nameplate.
Failure to stay within the electrical range of the switch rating may result in damage to or
premature failure of the electrical switch. Use No. 14 AWG copper wire rated for 60°C
minimum. CAUTION: Do not exert excessive screwdriver force on snap switch when
making terminal connections. When connections are made, be sure there is no stress on the
wire leads. Either condition may cause malfunction of switch.

Electrical Ratings For Standard & Suffix s or K Switches

Ratings for Industrial Controls and
Temperature Indicating and Regulating
Equipment:

L5 Amps Res., 125 VAC

10 Amps Res., 250 VAC
1/8 HP or 90 Watts, 125 VAC
1/4 HP or 180 Watts, 250 VAC

1/2 Amp Res., 125 VDC

1/4 Amp Res., 250 VDC

Ratings for Limit Controls and
Pressure Operated Switches:

5 Amps Res., 125 or 250 VAC

1/8 HP or 90 Watts, 125 VAC

1/4 HP or 180 Watts, 250 VAC
1/2 Amp Res,, 125 VDC
1/4 Amp Res,, 250 VDC

PRINTED IN MEXICO 1978 ATitormatic Switch Co.

SCHEMATIC FOR STANDARD
AND SUFFIX ‘)" SWITCHES

SPDT

SCHEMATIC PHYSICA|

NORMALLY
S B ORERT
common -C NORMALLY

CLOSED
NORMALLY ! M
closep -NC V. COMMON

(SEE NOTE)

SCHEMATIC FOR SUFFIX “K" SWITCH (OPTIONAL)
DOUBLE POLE DOUBLE THROW

DPDT
_SCHEMATIC_ PHYSICAL
VRS MO
COMMON _C\ 1 ’;DRMALLV NORMALLY
. OPEN OPEN
T S
T e "l
NO&!}I;A_LV I | 9 @
T I COMMON COMMON
J e || e
“ovses NC 7y

(SEE NOTE)

NOTE: Terminal Connections (C, NC & NO) on snap switch are located differently
then shown in schematic above. Common **C"* is located at the bottom. Normally
Closed ""NC"' is located in the center. Normally Open **NO"’ is located at the top.

FLORHAM PARK, NEW JERSEY 07932
@ Automatic Switch Co. vere 4., RIGHTS RETER YD
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INSTALLATION OF TEMPERATURE TRANSDUCERS 4. Follow steps in the chart below to make signal setting.
(Refer to Figure 5) Normally Closed Normally Open
Electrical Position Of Electrical Position Of
DIRECT PROBE Steps of Adjustment Connection | Test Lamp | Connection | Test Lamp
The Direct Probe (local) Temperature Transducer is provided with 1/2 inch N.P.T. To Switch On-0Off To Switch On-0ff
connection. When installing, do not use switch unit as a lever for tightening. Use
wrenching flais provided at base of transducer for tightening. 1. Starting with ininal
signal above desired Normally Normally
actuation setting, Closed Off Open On
connect test lamp 1o Terminal Terminal
CAPILLARY AND BULB comsianand., .
The Capillary and Bulb (remote) Temperature Transducers are provided with a length of
capillary and a 3/8 inch diameter sensing bulb. CAUTION: Do not bend capillary at |2, Decrease signal to de-
sharp angles. For proper operation, be sure sensing bulb is completely immersed in sired actuation signal. Normally On Normally Off
fluid and not in contact with heating element or anything that would directly affect the Then advance signal Closed (Switch Open (Switch
temperature of the fluid being sensed. adjusting nut until Terminal Closed) Terminal Open)
switch actuates.
THERMAL WELL (Optional Feature) 3. Increase signal to Normally Off Normally On
; check reactuation Closed (Switch Open (Switch
A Thermal Well may be used for Capillary and Bulb (remote} or Direct Probe (local) signal. Terminal Open) Terminal Closed)
Temperature Transducers. The thermal well affords protection for the sensing bulb and

allows removal of the sensing bulb while maintaining a pressurc-tight vessel. When
installing sensing bulb in thermal well, be sure that it is fully inserted. Where a thermal
well already exists, jam nuts may be obtained to adapt the capillary and bulb to the
existing thermal well. The existing thermal well must be for a 3/R diameter sensing bulb.

UNION CONNECTOR (Optional Feature)

A union connector will allow direct mounting of the sensing bulb in the fluid being
_2otr 7 Install union into piping connection before tightening union onto bulb. For
maximum performance, the bulb should be inserted in the union connection so that the
end of the sensing bulb is even with the end of the union connector nut. Do not apply
excessive torque when tightening union connector nut.

AD_-JSTMENT (SIGNAL SETTING) OF FIXED DEADBAND SWITCH

To make adjustments, (signal setting) a 1/4 inch wrench and a pressure or temperature
gage (within suitable range) are required. If electrical connection (to line of final appli-
cation) of the switch is not desirable, a batiery powered test lamp or ohm meter may be
used. Pressure, temperature or mechanical range scales should be used for initial signal
setting. These will be accurate within 5% . Adjust switch until pointer is in the middle of
the solid red line below the desired range. For exact signal setting, proceed as follows:

ADJUSTMENT (SIGNAL SETTING)OF NORMALLY CLOSED AND
AND NORMALLY OPEN FIXED DEADBAND SWITCH,
INCREASING SIGNAL (Refer to Figure 1)

- I the fixed deadband switch is in the line of final application when adjustment (signal
setting) 1s made, be surc switch can be test operated without affecting other equipment.

. On general purpose and watertight constructions, remove switch cover.

. Turn adjustment nut until signal setting indicator is fully up. Use a 1/4 inch wreneh
for adjusting nut. CAUTION: Adjusting nut will turn easily until it hits a stop. Do not
over torque; over lorquing may cause damage.

[FER ]

4. Follow steps in chart below to make signal setting.
Normally Closed Normally Open
Electrical | Posilion Of | Elecirical | Position Of
Steps of Adjustment Connection | Test Lamp | Connection | Test Lamp
To Switch On-Off To Switch On-Off
1. Starting with zero signal Normally Normally
connect test lamp to Closed On Open Off
commonand . . . Terminal Terminal
2. Apply desired actuation Normally Off Normally On
signal. Then back off Closed (Switch Open (Switch
signal adjusting nut until Terminal Open) I'erminal Closed)
switch aciuates.
3. Lower signal to check Normally On Normally Off
reactuation signal. Closed (Switch Open (Switch
Terminal Closed) Terminal Open) |
5. Cycle between actuation and reactuation signals and makc mimor adjustment to nut
as required to achieve the exact signal setting.
6. After setting has been made, make permanent electrical connections. WARNING: Be

sure power is off when electrical connections are made.

ADJUSTMENT (SIGNAL SETTING)OF NORMALLY CLOSED
AND NORMALLY OPEN FIXED DEADBAND SWITCH,
DECREASING SIGNAL (Refer to Figure 1)

- If the fixed deadband switch is in the line of final application when adjustment
(signal setting) is made, be sure switch can be test operated without affecting other
equipment.

. On general purpose and watertight constructions, remove switch cover.

. Turn adjustment nut until sigral setting indicator is fully down. Use a 1/4 inch
wrench for adjusting nut. CALTION: Adjusting nut will tum easily until it hits a
stop. Do not over torque; overtorquing may cause damage.

N
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- Cycle between actuation and reactuation signals and make minor adjustment to nut
as required to achieve the exact signal setting.

. After setting has been made, make permanent electrical connections. WARNING: Be
sure power is off when electrical connections are made.

TESTING OF INSTALLATION

Il the adjustment of the switch has been made outside of the line of final application,
the switch should be retested when installed in the line of final application. Follow
adjustment instructions. Be sure switch can be test operated without affecting other
equipment.

MAINTENANCE

WARNING: Turn off electrical power supply and line pressure to switch before
removal or inspection.

IMPORTANT: Repair of the switch shall never be attempted in the field. The switch
must be retnrmed to the factory (Automatic Switch Company, Florham Park, New
Jersey) or serviced only by an autherized factory representative. Address all service
inquires to Automatic Switch Company, 50-56 Hanover Road, Florham Park,
New Jersey 07932. The only adjustment which may be performed on the swiich is
changing the position of signal setting adjusting nut and replacement of the transducer
unit. Replacement of transducer should be done if external leakage is evident.

PREVENTIVE MAINTENANCE
I

While in service, operate (cycle between two desired signals) the fixed deadband

switch at least once a month to insure proper operation. If necessary, electrical

wiring and pipe connection should be made so that switch can be test operated with-

out affecting other equipment. :

. Periodic inspection of the switch, external surfaces only, should be carried out.
Switch snould be kept clean and free from paint, foreign matter, corrosion, icing
and freezing conditions

3. Keep the medium entering the switch as free from dirt and foreign materialas possible.

IMPROPER OPERATION
Switch will not actuate or actuates and reactuates undesirably.

1. Incorrect Electrical Connection: Check leads to switch. Be sure they are properly
connected. Switch is marked ““NO”* for Normally Open, **NC"' for Normally Closed
and “C"" for Common.

. Faulty Control Circuit: Check electrical power supply to switch. Check for loose or
blown-out fuses, open-circuited or grounded wires, loose connections at terminal
block or switch. See nameplate for electrical rating and range.

. Incorrect Pressure: Check pressure in system with suitable pressurc gage, Pressure
must be within range specified on nameplate.

. Incorrect Adjustment: Check adjusting nut for proper setting. Refer to adjustment
instructions.

. External Leakage: Chcck (o see that bolts (4) holding transducer to pressure switch
are properly torqued (R0 + 10 inch-pounds). If bolts arc tight and leakage is still
evident, replace transducer. Refer to paragraph on *“Assembly of Switch Unit and
Transducer Unit."

- Excessive Vibration or Surges Causing Switch to Actuate and Reactuate: Check for
fluctuations in system and install pressure surge suppressor. Check switch mounting
and be sure there is no excess vibration.

. Incorrect Temperature: Check temperature in system with suitable thermometer.
Temperature must be within range specified on nameplate. Check location of capil-
lary and bulb for incorrect mounting. Refer back to paragraphs on **Installation of
Temperature Transducers.”

11 the operation of the fixed deadband switch cannot be corrected by the above means,

the entire switch unit should be replaced or an authorized faclory representative consulted.

FO+ SERVICE, REPLACEMENT OR NEW TRANSDUCER

Consult Factory or Authorized Factory Representative or Distributors

~a

B w

[

~

ORDERING INFORMATION
For Fixed Deadband Switch or New Transducer

When Ordering, Specify Catalog Numbers, Fluid, Pressure Range,
Temperature Range, Serial Numbers and Maximum Sustained Pressure
or Temperature.

NAMEPLATES ARE LOCATED ON SWITCH COVER
ANDBOTTOM OF TRANSDUCER.

PRINTED IN U.S.A. 1978
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CAUTION
ADJUSTING NUT WILL TURN
EASILY UNTILIT HITS A STOP.
DO NOT OVER TORQUE.

ADJUSTING NUT

USE 1/4 INCH WR
FOR ADJUSTING

ENCH
NUT

SIGNAL SETTING

IINDICATOR SET AT 75 PS.1.G.)

IMPORTANT
SIGNAL SETTING SHOWN
1S ONLY AN "EXAMPLE".

rrass ol
\

©

E—

SWITCH

COMMUTATEUR

{AS‘CA. TRIVPAINT: ﬂ

SCHALTER

Figure 1,

ENLARGED ISOME TRIC VIEW SHOWING

INTERRUPTOR

{ LCAT NO

ADJUSTING NUT FOR SIGNAL SETTING

FRONT VIEW LOOKING DIRECTLY
AT FIXED DEADBAND SWITCH

Adjustment (Signal Setting) of Fixed Deadband Switch

IMPORTANT: THE THIRD DIGIT IN CATALOG NUMBER
ON THE SWITCH UNIT AND TRANSDUCER UNIT MUST

BE IDENTICAL. REFER TO EXAMPLE BELOW.

FIXED DEADBAND
SWITCH UN{IT
EXAMPLE
CATALOG NO. PB36A

TRANSDUCER UNIT
(PRESSURE)
EXAMPLE
CATALOG NO. RD30A11

ﬁé,ure 2

,]
~d

Open Frame Switch and Mounting Dimensions

ADJUSTING NUT

CAUTION
ADJUSTING NUT WILL TURN
EASILY UNTIL IT HITS ASTOP.
DO NOT OVER TORQUE

’-—SCALE PROVIDED

‘ WITH TRANSDUCER

(mm)

e INCHES —~{

@5.5

7/32 DIA.FOR MOUNTING

(2 PLACES) FOR NO.10(.I90 DIA.)
SCREW OR [M5] SCREW

[44,5]

TORQUE BOLTS (4)
IN A CRISSCROSS
MANNER TO 8010
INCH - POUNDS

T

s

(Switch U'nit and Transducer Unit to be Assembled)

2011 Service®anual Rev. A
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SWITCH UNIT AND TRANSDUCER UNIT
(PRESSURE TYPE) SHOWN COMPLETELY ASSEMBLED

Figure 3.

7/8 DIA. HOLE FOR
1/2 INCH CONDUIT
—_

[#5.7]

(2,8]
Al R.
(2 PLACES)

.223 DIA. FOR MOUNTING,
FOR NO. 10(.IS0 DIA.) SCREW
OR [M5] SCREW

[44,5]

T

COVER SCREW

_—SWITCH COVER

General Purpose Switch Enclosure With Mounting Dimensions

[mm]

Fe—INCHES —{

TORQUE COVER SCREWS
IN A CRISSCROSS MANNE R
TO 10 INCH - POUNDS

YO

FIXED DEADBAND
SWITCH UNIT

7/B DIAMETER HOLE =
FOR CONDUIT HUB e =

PART NO. PPO1 !
COR EQUIVALENT S

ke
-

Ee i ‘.-E
TRANSDUCER UNIT . 7z

b
L
L5
o
BOLTS (4]

Watertight Switch Enclosure

TORQUE BOLTS (4)
IN A CRISSCROSS

MANNKER TO 80t10
INCH -POUNDS

Figure 4.

\t— SWITCH COVER

[44,5]
1.750

VER SCREW

[mm]
le—INCHES —

f—ScALE PROVIDED
f WITH TRANSDUCE R

MOUNTING BRACKET
OPTIONAL FEATURE
{ORDER NO. PPO3)

(5.7

OR [M5] SCREW

AT

i s 2 st s s S,

Union Connector and Thermal Wells
Figure 5.

(Optional Feature)

S THERMAL LA 42 THERMAL WELL
FOR SPIRAL INTERLOCKED
AR

(445]
t— | 750 —-I
—_—

-~

.223 DIA. FOR MOUNTING,
FOR NO.10(.I90 DIA.) SCREW

[7.9]
5
6

(4,0]

- 2

32

[5.7]

F223

MORED CAPILLARIES

Mounting Bracket
Figure 6,

(Optional Feature)

-

(28]
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