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TIMES/\ VERS, INC. 

SUf3JECT: Timer Installation Instructions 

To insure proper operation and prevent possible damage to the unit, 
observe the following instructions carefully: 

1. Locate timer on your machine's electrical diagram. 

2. Identify terminal No. 1 on the timer unit. Connect this terminal 
to the solenoid valve shown on your schematic. 

3. Connect terminal No. 2 on the timer to the relay circuit. 
(Note: Some moc.lles show (2) separate relay connect ions 
to the timer; only one connection is required. ExtnL Jcad 
is redundant and can be ignored.) 

4. Connect terminal No. 3 on the timer to the common side (wire No.2). 

~. This completes the timer installation. 

Common 

2 

CR TR SOL 
~ I 

(Timer) 

TYPICAL CmCUIT 

5/10/78 
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SUBJECT:- Timer Installation Instructions 

To insure proper operation and prevent possible damage to the unit, 
observe the following instructions carefully: 

1. Locate timer on your machine's electrical diagram. 

2. Identify terminal No. 1 on the timer unit. Connect this terminal 
to the solenoid valve shown on your schematic. 

3. Connect terminal No. 2 on the timer to the relay circuit. 
(Note: Some modles show (2) separate relay connections 
to the timer; only one connection is required. Extra lead 
is redundant and can be ignored.) 

4. Connect terminal No. 3 on the timer to the common side (wire No.2). 

~- This completes the timer installation . 

Common 
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(Timer) 
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SUBJECT: Timer Installation Instructions 

To insure proper operation and prevent possible damage to the unit, 
observe the following instructions carefully: 

1. Locate timer on your machine's electrical diagram. 

2. Identify terminal No. 1 on the timer unit. Connect this terminal 
to the solenoid valve shown on your schematic. 

3. Connect terminal No. 2 on the timer to the relay circuit. 
(Note: Some moclles show (2) separate relay connections 
to the timer; only one connection is required . Extra lead 
is redundant and can be ignored. ) 

4. Connect terminal No. 3 on the timer to the common side (wire No.2). 

~- This completes the timer installation. 
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TIMESAVERS, INC. 

-----------------
SUBJECT: Timer Installation Instructions 

To insure proper operation and prevent possible damage to the unit, 
observe the following instructions carefully: 

1. Locate timer on your machine's electrical diagram. 

2. Identify terminal No. 1 on the time r unit. Connect this terminal 
to the solenoid valve shown on your schematic . 

3. Connect terminal No. 2 on the timer to the relay circuit. 
(Note: Some modles show (2) separate relay connections 
to the timer; only one connection is requir ed. Extra lead 
is redundant and can be ignored.) 

4. Connect terminal No. 3 on th e timer to the common side (wire No.2). 

~. This completes the timer installat ion. 
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SECTION 1: 500 SERIES MACHINE F EATURES 

The following photographs locate the major features of the 500 Series machine. 

The appearance of your machine may vary slightly depending on specific options. 

Refer to the assembly drawings includ~d for the exact configuration of your 

machine. 

SAFEfY FEATURES: 

The 500 Series machine is equipped with many safety features for your protection: 

1. The sanding heads are quickly stopped by disc brakes when a potential 

hazard exists. In this event, the machine cannot be restarted until the 

problem is corrected. 

The following circumstances cause the machine to stop: 

Emergency or brake button pushed. (NOTE: The brakes should be used 

only when quick stops are required to minimize brake wear.) 

Air pressure not adequate to machine. Air switch operates when there 

is insufficient air pressure to track and tension belt. 

Abrasive belt break: Tension cylinder will extend, engaging limit switch. 

Belt run -off: Abrasive belt trips limit switch when belt is not tracking. 

Partial abrasive belt break: Torn section of abrasive belt trips limit switch . 

2. • Guards are provided for all moving parts (belts, chains, etc.). 

3. No-Go bars and feed guards are provided to protect the operator's limbs 

while feeding parts. 
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SECTION 1: 500 Series Machine Features - Cont 'd. 

CAUTION: ALL GUARDS SHOlli..-D BE IN PLACE AND NO-GO BARS 

PROPERLY ADJUSTED WHILE THE MACHINE IS OPERATING. ALWAYS 

DISCONNECT POWER AND LOCK MAIN DISCONNECT SWITCH OF MACHINE 

BEFORE DOING MAINTENANCE WORK . 

• 



I 

~ . 
' . 

PARTIAL BELT BREAK 
. SHUT OFF ---..... 



• 

SECTION 2: ASSEMBLY LIST 

Your machine is specified by an assembly list, approximately six pages, 

which is located in the folder cover. 

Refer to "500 Series Machine Features" for the general location of the 

assembly modules. Refer to the sub-assembly drawings located in the 

folder cover for the exact configuration of your machine and parts lists 

of sub-assemblies. 

Note that air and electrical drawings are also included in the folder cover . 
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SECTION 3: INSTALLATION 

1. After completion of this installation procedure, you will be provided a 

no-charge servi.ce call by your dealer or factory service engineer. To 

allow scheduling of this, please contact your dealer at least one week in . 

advance of expected start -up. 

2. Refer to the dimensional print of your machine in this manual for pertinent 

dimensions of the machine, location and size of dust collection outlets, 

and air and electrical attachment points. Also, refer to "500 Series 

Machine Features" for learning where many features of your machine 

are located. 

3. Remove shipping skids and coverings and locate machine on an adequate 

foundation. A half inch thick steel plate eight inches square is recommended 

for placement under each support point. 

4. The leveling screws are shipped inside the locked electrical box. The 

key for this is inside the air box. Install these screws and level machine. 

The feed bed may be used for leveling. 

5. Wire electrical power from your disconnect to the electrical box on the 

machine. (NOTE: For machines with constant passline option, electrical 

connection must be flexible.) 

6. Install dust collection system piping to the outlets provided on the machine. 

Note on the dimensional layout the required CFM for your machine which 

depends upon size of machine and options obtained. A static pressure of 

6" H
2

0 on 500 Series Abrasive Planers and 5" H
2

0 on 500 Series standard 

machines at machine hook -up points is recommended. Note that movable 

dust outlets require flexible or sliding connections. 

- 3.1 ..: 
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7. Attach compress ed air line . (NOT E: For machines with constant passline, 

air connections mu st be fl exibl e .) Air requirements are 7 CFM per head. 

Dry, clean air is important for continued correct per formance of the air 

controls on the machine. In cases where c ompress ed air is contaminated 

with water , oil, etc . , dryers or pem1anent type filters are recommended 

for the supply. Compressed ai r is used on your machine for abrasive belt 

tracking, abrasive belt tensioning, controls, and (on the 500 Series Abrasive 

Planer) infeed shoe air loading. 

8. Review the assembly drawings in this manual. These show the detailed 

construction of your machine. 

9. Review the Recommended Spare Parts L ist. These are parts that we 

recommend you purchase. These are replacement parts that will normally 

be needed during the service life of your machine. By having these on hand, 

your machine down -time will be minimiz ed . 

10. Order and receive correct abrasive belts for your machine. 

MACHINE START-UP 

The service engineer will check your machine over and make any necessary 

adjustments. He will instruct you on the proper adjustments, operation and 

· maintenance of your machine. Take this opportunity and have your operator 

and maintenance man become well acquainted with the capabilities and main

tenance requirements of your machine. This will contribute to continual best 

operation of the machine . 
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SECTION 4: GENERAL OPERATING TIPS 

ABRASIVE BELTS: 

Abrasive belt manufacturers provide instructions for storage and handling 

of belts. It is important to follow these instructions for maximum belt economy. 

Belt life can be increased by spreading wear through feeding procedures. Vary 

the feeding position slightly as parts are fed to spread wear. Run wide stock 

first, then narrow stock so parts are fed through an evenly won1 area. Avoid 

premature belt failure by preventing nicks or tears in belt edges. Another 

cause of belt failure is improper alignment of belt after installation. Make 

sure belts are not "cocked". 

Experiment with belts to find the proper grit and backing for optimum sanding. 

CAUTION: DO NOT leave abrasive belts tensioned when not in use. 

TRACKING: 

After the operator becomes familiar with the machine, he can jog the belt and 

watch it to see that the belt tracking mechanisms are operating. Failures at 

. this point are rare but it is mentioned as a precaution particularly in new 

installations. If tracking problems occur, please refer to "Trouble-shooting 

the Tracking System". 

Keep your filter on air lines in proper condition. Do not allow excess water 

to accumulate in the filter. 

FEEDING: 

Keep your feed works free of dust. Keep your machine clean with good air 

suction. Run belts as loose as possible without slipping. 

IMPORT ANT - Never allow one piece ~ride o~ tap o~ another. 

Feed with cnrc. Do not overlap pieces. 
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........, .......... _____ _ . - · - ---·-----· - -- ·-------~---

The foJlowing procedures are basic to the operation of a 500 Series machine. 

They should be studied carefully before operating the machine. The 500 Series 

sander is versatile and as you become familiar with your machine, you will 

lean1 the exact adjustment settings for running your materials. 

INSTALLATION OF ABRASIVE BELT 

1. Lower tension ing roll by operating the valve on belt loading side of 
abrasive bead. 

2. Release locking device lever and swing clamp out of the way. 

3. Remove slide bar, opening area for abrasive belt to be installed over 

contact drum . 

4. Install abrasive belt, correctly orienting arrow on inside of belt with 

direction of drum rotation. 

5. Center abrasive belt on abrasive head. 

6. Reinstall slide bar and secure locking device. Check to insure that slide 

bar is tight. 

7. Tension abrasive belt by extending air cylinder. 

STARTING THE MACHINE 

(NOTE: An abrasive belt must be in place before the machine will operate.) 

1. After a new abrasive belt has been installed, push the jog button and 

observe belt tracldng. Adjust as necessary. 

2. Start sanding heads by pressing start button. Start one head at a time to 

reduce electrical load. 

3. Start optional equipment (such as brushes) and observe that they are 

operating correctly. 

4. Start the conveyor bed. 
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SECTION 5: Operating Producedures - Cont 'd. 

There are several adjustments the operator may be required to make in the 

normal course of operation, as described below. Refer to "Sanding Tips" and 

'Troubleshooting Sanding Defects" to determine when these adjustments are 

required. Refer to "Machine Features" for location of the adjustments. 

FEED OPENING 

The opening of the machine is adjusted by the large handwheel at the front of 

the machine. (If your machine is equipped with motorized lift, opening is 

adjusted by the electrical buttons provided.) One revolution changes the 

opening . 020 inches. 

FEED SPEED 

NOTE: Feed speed should be adjusted only while the feed motor is running. 

If your machine has a mechanical feed drive, it is equipped with either a 

movable motor base or a "compound drive". Refer to the assembly prints 

for the configuration of your machine. For machines with a movable motor 

base, feed SI?eed is adjusted by the handwheel on the motor bas e. Machines 

equipped with the "compound drive" are adjusted by a handwheel on the feed 

motor sheave. 

If your machine has a hydraulic feed drive, feed speed is adjusted by loosening 

the lock nut on the flow control adjustment screw. Turn the screw clockwise 

to decrease speed and counter-clockwise to increase speed. Tighten lock nut 

when desired speed is obtained. 
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SECTION 5: Operating Procedures - Cont'd. 

Slj_Q.E _bDJUST_MENT __ _ 

NOTE: Some machines are not equipped with shoes. 

The infeed shoe(s) and the outfeed shoe (last head only) can be easily adjusted 

by the following procedure: 

1. Unlock the adjustment by loosening the set screw in the face of the shoe 

(door side only). 

2. Adjust the shoe to the proper height by tun1ing the adjustment shaft. 

3. Relock the shoe by tightening the set screw. 

DRU~-ADJUS:IMENT_ 

Multiple head machines and some single head machines are equipped with 

adjustable drums which can be adjusted by the following procedure: 

1. Loosen the locking co1lar around the adjustment shaft. 

2. Turn the shaft to raise or lower the drum. Dial gives relative location 

of the drum in . 001 inches. 

3. Retighten the locking collar. 

P~~IENHE~p-~DJUST~~] __ 

Some machines are equipped with platen heads. Platen pad pressures can be 

adjusted by the procedure given below. Platen pressure should be the minimum 

required for desired finish to prolong pad life. 

· 1. Loosen the locking collar around the adjustment shaft. 

2. Raise or lower the platen by turning the adju:::>tment shaft. 

3. Retighten the locking collar. 
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SECTION 6: SANDING TIPS - NON -METALS 

Below are some procedures and suggestions for sanding non -metals. Note that 

since the 500 Series is capable of sanding a wide range of materials, some 

experimentation may be required before optimum results are reached on your 

product. 

DIMENSION SANDING 

The shoes should be set in the spring or air loaded position. If your machine 

is equipped with an air-loaded billy roll(s), th e pressure should be increased 

and the bed adjusted accordingly (s ee "Set -Up Adjustment".) If it is equipped 

with a relieving platen(s), the metal bed strips should be installed to provide 

a rigid surface. 

FINISHING 

Generally, if it is desired that stock removal be kept to a minimum, the shoes 

are set in the rigid position. (NOTE: If your machine is equipped with a 

standard (non -relieving) bed, it may be advisable to set the shoes in the spring 

or air loaded position, especially if the material to be run varies in thickness. 

If the machine is equipped with an air loaded billy roll(s), it should be set to 

relieve under the finishing head(s) and the bed adjusted accordingly (see "Set -Up 

Adjustments"). If the machine is equipped with a relieving bed, the metal 

strips should be removed. 
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SECTION 6: Sanding Tips - Cont'd. 

VENEERS AND FILLERS 

When finishing thin veneers or fillers, the shoes must be set in the rigid 

position and the feed bed set to relieve; i.e. , the metal strips should be 

removed or the billy roll set to relieve (see "Set-Up Adjustments"). 

THIN PANELS 

Additional precaution is needed when running thin panels. Care should be 

taken to prevent double or overlapped feeding. Proper adjustment of No -Go 

bars helps prevent this. 

Extremely warped thin panels may require special deflectors to prevent 

stock hang-ups. (Your machine may already be equipped with these.) 

SHORT PARTS 

Short parts may need to be butt fed to produce optimum result~. Also, some 

adjustment may be required to eliminate dubbing (see "Trouble-shooting 

Sanding Defects". ) 

Occasionally, it is desirable to run the abrasive belts in the same direction 

as the feed for extremely short parts. (Your machine may be set up to do this.) 

TIMESAVERS, INC. can provide information regarding this change-over. 
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SECT ION 7: TROUI3LE -SJIOOTING SANDING DEPECT S 

ISOLATING PROBLEM AREAS 

Generally, causes for chatter patterns occurring cyclically can be isolated 

by the followin g: 

1. Run parts at different feed speeds. 

2. If the pattern occurs at spacing independent of the feed speed, the 

problem is caused by the feed works. 

3. If the patter n occurs by the formula 

~onveyor speed (fpm~ [1.2] 
(Pontact drum RPNll = Spacing of pattern in inches 

the problem is caused by the contact drum. 

4. If the pattern occurs by the formula 

ltonveyor speed (fpm~ [2] 'i\brasive belt length (inches)] __ 
1.£ . Spacing of patten! 

(rjontact drum dia. (inchesD [3. l ~D [l-=: ontact drum RPM]" in inches 

the problem is caused by the abrasive belt. 

If a mark appears consistantly at a constant distance from one end of the panel, 

the problem usually is due to a pinch roll or shoe that is the same distance from 

the drum. If the mark is close to the infeed end of the panel, look for incorrectly 

set outfeed shoes or r olls. If on the outfeed end of the panel, look at t he in feed 

shoes and rolls. 
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SECTION 7: Trouble -shooting Sanding Defects - Cont'd. 

The following table is a guide to sanding defects, their causes and cures. 

PROBLEM CAUSE(S) CURES 

Tapered panels Tapered contact drum Dress drum 

Bed not level Level bed 

Tapered stock 

Locking device not Adjust locking device 
adjusted properly 

Uneven dimensioning Jack bea 1ings not pre- Tighten jacks 
loaded properly 

Dubbing (leading edge) Infeed shoe too high 1) Lower infeed shoe 
2) Butt feed short parts 

Dubbing (trailing edge) Outfeed shoe too high 1) Lower outfeed shoe 
2) Butt feed short parts 

Uneven sanding Sanding pressure too 1) With air loaded billy roll ii 
(finishing) low (shoes in rigid crease pressure on air load 

position) billy roll 
2) With relieving bed - close 
opening slightly 

3) Raise infeed shoe(s) slightl y 

Mark across board Outfeed shoe too low Adjust outfeed shoe 
near leading edge 

Long taper or "step" Infecd pinch roll 1) Adjust infeed rolls down 
at leading edge pressure too low 2) Adjust spring pressure on 

infecd pinch rolls 

Long taper or "step" Outfeed pinch roll 1) Adjust outfccd rolls down 
at trailing edge pressure too low 2) Adjust spring pressure on 

outfccd rolls 
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SECTION 7: Trouble -shoot ing Sanding Defec ts - Cont 'd. 

PROBL EM CAUSES(S) CURES 

Erratic "waviness " in Stock hesitation 1) Dress c onveyor belt to r e-
finish move glaze 

2) F eed drive belt worn -
replace belt 

3) Clean bnc k s ide of conv. bel 
4) Tighten conveyor belt 
5) Materia l build -up on pinch 

r olls 

Chatter Sanding px:es sure too See "Uneven sanding" 
low 

Machine vibration l) Tight en bed gi bs or jacks 
2) Balance c ontact chum 
3) Balance id ler r oll 
4) Replace worn main drive be 
5) Adjust or r eplace con tact 
drum bearings 

6) Foundat ion inadcquate :corr e 
-------

Uneven feed 1) Reducer to driv e roll coupli 1 

loose; correct 
2) Excessive gear bac klash in 

reducer; cor rect 
3) Covered billy roll with a fla 

spot; remove and d ress 

Abrasive be lt splice Replace abras ive belt 
. improper 

Con wet drum out -of- Dress drum 
round 

Sand -throughs Shoes not holding ·l) Raise d r um (on multiple hc~1 

product properl y machines ) 
2) Verify s hoes in rigid mode 
3) Lower sho~s 

Bed not reli eving l) Lower pres s ure on air loadc 
properly billy roll 

2) Remove m etal strips from 
relieving bed 

3) Open feed slightly 

Bed -cl rum not See "Tapered Panels" 
parallel (snnd-
throughs on one edge ~ 
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SECTION 8: SET -UP j\DJUSTMENTS 

The adjustments and procedures outlined below may be required when 

maintenance is needed. 

Normally, your machine is set up as required for your product task at 

the factory. 

Consequently, no set -up work is needed for initial operation of the machine 

except as outlined in ·"Installation". 

Careful attention to detail is required when setting up a ·machine after main-

tenance work. Your machine's performance can be sharply affected by slight 

errors in set -up. 

The following procedure should be used for initial set -up and after maintenance 

work is done on the machine. Note that the procedure for a single head is 

slightly different than a multiple head. 
. - . 

Single head: 

1. Install abrasive belt of the proper grit. 

2. Adjust shoes to their highest positions. 

3. Adjust bed until a piece of material to be sanded can be loosely placed 

in machine. Raise bed until drag of abrasive belt occurs when rotating 

contact drum by hand. 

4. Adjust in feed and outfeed shoe down against material. 

5. Run set -up material on through machine. 

6. Refer to "Sanding Tips" section to complete the set -up for specific 

product tasks. 

7. Run sample parts. 
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Adjusting the machine to run stock - Cont 'ci . 

Multiple head: 

1. Install abrasive belts of the proper grits. 

2. Adjust the infeed shoes and the adjustable outfeed shoes to their highest 

positions. 

3. Adjust bed until a piece of material of uniform thicknes s can be loosely 

placed in machine . Raise bed until clearance is eliminated between the 

fixed outfeed shoe(s) (between heads) a:1d the material. 

4. Adjust contact drum(s) down until abrasive belt lightly drags against 

material. (Similarly, adjust platens, if any, against the material). 

5. Set adjustable infeed shoes and outfeed shoe down against material. 

6. Run set -up material on through the machine. 

7. Refer to "Sanding Tips" section to complete the set -up for specific tasks. 

8. Run sample parts. 

The above procedures generally produce acceptable parts. Improvements 

can sometimes be made by experimentation with the adjustments. Use the 

"Trouble -shooting Sanding Defects'' as a guide. 

JACKS_ 

Adjustment for height: 

1. Loosen the upper boot clamp. 

2. Loosen the screws at the top of the jack screws. (Remove them if needed 

to increase adjustment range.) 

3. Turn the jack screw to achieve the desired adjustment. 

4. Replace the screws in the 'top of the jack screws. Three are used per jack. 
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Drive chain adjustment: 

1. Loosen screws at jack drive reducer bracket. 

2. Tension chain as required; retighten screws. 
.' . 

Preloading jack bearings : 

1. Assure that the drive chain is properly adjusted for tension. 

2. Bend lock washer tang out of lock cover detent. 

3. Torque lock cover to 55 ft-lbs. 

4. Bend a lock washer tang into a detent to lock in place. 

CONVEYOR BED 

The bed requires adjustment to the following specifications after wear of rolls 

and after maintenance work is done on the bed . 

Ordinarily, these adjustments can be made with the conveyor bed in place. 

However, should the need arise to remove the bed, the following procedure must 

be followed. (NOTE: These instructions are for a top head machine and must be 

modified slightly for a bottom head. ) 

1. Remove screws from bed support plate -conveyor side plates. 

2, Remove screws holding the bed slide in place. Clearance holes are pro-

vided for these screws. Adjust the bed so screws line up with the holes. 

3. Open the feed as far as possible. CAliTION: FAILURE TO COMPLY WITH 

THE ABOVE STEP MAY RESULT IN DAMAGE TO THE JACKS. 

· 4. Slide the bed out of the machine towards the outfeed side. It is desirable 

to have the assistance of a hoist or a forklift for this task. 

5. Reverse the procedure to install the bed. 
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The rolls and platens on the 500 Series machine have been designed for positive 

location in t.he machine. They cannot "lose" adjustment. However, after wear 

of the rolls or platens, relocation can be accomplished by shimming. 

These sketches are simplified to show relative location of rolls and platens in 

typical machines. For detailed construction of your machine, 
drawings in this manual. 

Platen under No-Go bar is set 
. 030 low 

see the assembly 

FEED 

All inner rolls and platens are set in line 

~-Drive and take -up rolls are set . 030 low 

RELIEVING BED 

Platen under No-Go bar is set . 030 low 

FEED ------r .060 + .020 

J [ 

. 060 + . 020 

-Drive roll, take-up rolls, are set. 060 low 
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FEED 
~---

•. 060 + .020 

All platens are set . 060 low 

v__ All inner rolls are set in line 

Drive arid take-up roll are set . 060 low 

NOTE: For multiple purpose work, adjust per"relieving" above and vary 
the air pressure. 

-··" 
• 030 + . 020 . 030 + . 020 

\_ All inner rolls and platens are set in line 

Drive and take-up rolls are set . 030 low 
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BILLY ROLL FOR RUNNING THIN STOCK: 
--~--------------------------

[ 
3j8 Maximum 

-·- 1 

f 

Set all r olls and platens to "crown" up to 3 j8 inches at the billy roll 

DRESSING TI-lE CONVEYOR BELT 

The conveyor belt needs dressing if the surface becomes glazed or if there 

are low spots in the belt. Using a 36 grit abrasive for urethane and a 100 grit 

abrasive for all conveyor belts other than urethane, lightly touch the surface 

of the conveyor belt with the abrasive belt while the feed is running. Remove 

only enough material to cut the glaze or to remove the low spots. 

Track the abrasive belt over the full width of the conveyor belt for a uniform 

surface. 

NOTE: Be sure the contact drum is not tapered and properly adjusted before 

dressing the conveyor belt. 
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CONVEYOR BELT TAKE -UP 

The tension on the conveyor belt is adjusted by the screws at the ends of the 

take-up roll. Tighten only enough to feed stock without slipping. 

The take-up screws also adjust the tracking of the conveyor belt. If the left 

screw is turned clockwise, the belt tracks right; counter -clockwise tracks left. 

If the right screw is turned clockwise, the belt tracks left; counter-clockwise 

tracks right. 

The pinch rolls are adjusted to proper height by the following procedure: 

1. Set the shoes and drums to run material as stated in "Adjusting the Machine 

to Run Stock". Leave the material in place. 
, 

2. Open the feed bed . 040". (If your machine is equipped with covered pinch 

rolls, open the bed . 060".) 

3. Loosen the jam nut at the pinch roll pivot arm and turn the adjusting screw 

to adjust the rolls against the material. Retighten the jam nut. 

Pinch roll pressure is adjusted by a nut equipped with a set screw at the base 

of the pinch roll spring. Use only enough pressure to prcxluce proper feeding. 

A similar adju!:1tment is made to adjust shoe pressure. (Note: Small adjustments 

of springs have large effects on feeding.) 

Adjustable shoes (infeed shoes and the last outfeed shoe) have stops to prevent 

the shoe from contacting the drum. These are located at the inside of the shoe 

· stop screw. These should be adjusted to allow the stop screw to be backed off 

three-fourths tum only. This adjustment is important to prevent O.amage to 
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Shoes, Pinch Roll Adjustments - Cont 'd. 

Shoes between heads (multiple head machines) are adjusted by slotted brackets. 

Set these shoes parallel to the bed. Note that these shoes are the base line to 

which all other shoes, drums and pinch rolls are set, so use extreme care when 

adjusting these shoes . 

The shoes bet ween heads can be made fixed by replacing the shoulder bolts and 

springs by a 3/8-16 NC cap screw. This should be done when running thin veneers 

or fillers. 

I 

- 8. 8 -



CENfER BAR ASSEMBLY 

DRESSING CONTACT DRUM 

A covered contact drum may be dressed in the machine to correct uneven wear, 

accidental damage , or when switching to a wider abr asive belt on dua l width 

belt machines. Should damage occur to a steel contact drum, it is necessary 

to remove it from the machine and dress it on a lathe. 

Use the following procedure to dress drums if you have the optional drum 

dresser assembly. 

1. Install the drum dresser assembly under the contact drum. 

2. Verify that the drum axis is parallel to the dressing bar by gauging to the 
I 

. drum shafts. Similarly, verify that the drum bearings are concentr ic by 

gauging to the drum shafts and rotating the drum. 

3. Fasten an adhesive backed 80 grit abrasive strip to the top of the dresser 

slide. 

4. Apply power to the contact drum, opposite the normal direction. 

5. Close feed bed until the abrasive just touches the drum. Slowly slide the 

dresser across the face of the drum, taking a very light cut. Crowding 

caus es distortion of the drum. 
•. 

6. Slide the dresse r back and forth across the face of the drum until no more 

material is being r emoved. 

·7. Close the feed . 002" and r epeat until the drum is free of defects. 

8. Finish dressing with light cuts using 100 and 150 grit abrasives. This 

will produc e a smooth face. 
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Dr~sing_Contac~ Dru~-=-Con~d. 

9. Return contact drum to normal running direction. Take a very light cut 

with 150 grit abrasive to break the leading edge of the land. 

10. When dressing is complete, check for rmmdness with a dial indicator or 

chalk. 

If no drum dresser assembly is available, the drum may be dressed by the 

following procedure: 

1. Check the drum as described above. 

2. Obtain an absolutely flat piece of closely dimensioned plywood or chipboard, 

two inches longer than the contact drum and at least four inches wider than 

the span between pinch rolls which serve as holddown rolls. 

3. Set the shoes spring or air loaded and adjust to their lowest position. 

4. Apply adhesive backed abrasive strip approximately 80 grit parallel to the 

contact drum axis. 

5. Jog board into machine until abrasive strip is under drum center line. 

6. Apply power to the contact drum, opposite to normal direction. 

7. Crank bed toward abrasive strip until abrasive strip just starts to cut. 

A very light cut should be taken and a minimum of rubber removed. 

Crowding causes distortion of the drum. 

8. After approximately one-half minute, lower feed bed and allow the drum 

to cool. 

· 9. Move strip 1/4" axially each time while waiting for the abrasive to cool. 

This will provide uniform cut, reducing grit profile. 

10. Take further cuts as necessary in . 002" increments, backing off after 

each cut to allow abrasive to cool. 
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11. If abrasive is still cutting when drum is backed off for cooling, return 

to same position on next cur-. Do not take additiona l . 002" cut until there 

is no further rubber being removed. 

12. Repeat above procedure using a 100 grit and 150 grit abrD.sive strip. The -

object is to make a smooth surface, restoring drum to original condition . 

13. Retun1 contact drum motors to normal running direction and take a light cut 

to break the leading edge of the land. 

14. When dressing is completed, check surface with dial indicator or chalk. 

Test for parallel with billy roll or platen. 

NOTE: 

AFTER DRESSING, CONTACT DRUM WILL HAVE A REDUCED DIAMETER. 

THEREFORE, PINCH ROLLS AND SHOES MAY HAVE TO BE RESET AND/OR 

THE DRUM SHIMMED TO CORRECT POSITION. (SEE "SET-UP ADJUSTMENTS'_'. ) 

SHIMMING THE CONTACT DRUM FOR WEAR 

After the contact drum has worn, it is possible to shim the drum to provide 

extended life. TIMESAVERS, INC. can provide you with a shim package. 

The shims are installed between the support bracket and the center bar. It 

is recommended that the drum be shimmed in . 100" increments until recovering 

is required. Note that the drum must be shimmed equally on both ends. Shimming 

· the slides on the center bar an equal amount will provide ease in replacing the 

contact drum. 
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CONTACT DRUM BEARINGS 
----~-------------

All TIMESAVERS cot1tact drums are mounted with precision bearings . To get 

the benefit from these bearings, it is necessary to follow installation procedure 

described in Component Literature at the back of this manual. 

IMPORTANT: After several days operation after installation of bearing, lock 

nut should be checked and, if necessary, drawn up an additional amount. This 

will insure the shaft is concentric to the bearing. Proper installaU.on with 

pericxlic lubrication will make these precision bearings last indefinitely. 

CONTACT DRUM ECCENTRICS 

(These are not used on all machines.) 

If it becomes necessary to remove contact drum bearings, the eccentrics must 

be reinstalled in the same position to obtain proper .,throw" of the eccentrics. 

Refer to the sketch below for detailed instruction. 

Locating hole in mating part 

Bosses face each other 

With 2-3 jl6 brg. eccentrics, 
locate grease zerks in line 

With 2-15 jl6 brg. eccentrics, locate 3/8 semi -circle 
milled slot in line 
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LOCKING DEVICE ASSEM13L Y 

Cor:rect adjustm <:~nt of the locking device assembly will assure good finish and . 

tolerance on your product. To adjust: 

1. Loosen the adjustm ent bolt at the bottom of the clamp and loosen for 

clearance. 

2. Adjust the stop at the locking lever so the lever is just over center when in · 

the clos ed pos ition. 

3. Adjust the bolt at bottom of the clamp so it locks the center bar in place 

when the locking lever is closed. The assembly should be adjusted so 

as to provide maximum clamping while allowing the changing of belts 

with relative ease. 

BRUSHES 

Panel cleani[lg and conveyor cleaning brushes are available on the 500 Series 

machine. These brushes should be set approximately 1/16" into the surface 

to be cleaned. "Mushing" the brush into the surface only decreases brush life 

with little or no improvement in cleaning. 

Slots are provided in the brush brackets for wear. The entire assembly is 

moved for adjustment. 

Some brushes have a "kicker bar" to assist in removing dust from the brush. 

These should be adjusted about 1 j16" irito the brush'. 
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SECTION 9: MAINTENANCE 

SUGGESTI:D LUBIUC i\'fl ON SCJJEDUL E 
=========-=-======:::..:: ============= 
BEARINGS 

Contact drum 
Center bar eccent ·ics 
Idler roll 
Conveyor drive rolls 
High speed s haft on speed r educer 
Variable speed sheave 
All other bearings 

Jacks for rais ing or lowering sanding head 

Grease every 300 hours 

Grease once a year 

Use a good grade of medium high temperature (400° F. ) bearing grease. 
. . . ·· - . - . . 

See enclosed bulletin on Suggestions for Installation and Lubrication of 
Speed Reducer. 

CHAINS 

Lubricate once a month by brushing oil on chain. A molybdenum disulfide 
oil is recommended. 

AIR FILT ER 

Drain bowls weekly. 
Replace oil removal filter when visual indication of oil saturation appears 
on the surface of the element . 

TRACKING C \'LINDER 

Lubricate once a month by removing air lines at tracking cylinder and put 
2-3 drops of #10 non -detergent oil directly into both ends of cylinder. 
Caution: DO NOT over-lubricate. 

TENSIONING CYLINDER: Grease fitting on top flange of air cylinder. 
·OneshOt of ai1ygoodgrade of E. P. grease every 300 hours. 

WAYS ON SLIDE ASSEMBLIES: Clean off old grease and grease every 
3 or4-months-using-any good-grade of grease. 

SHAFT COUPLINGS: Grease once a year. Refer to Component Literature 
for -method-:-------
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AIR/H YDR /\ULIC CALIPER BRAKES - 500 SERIES MACHINES 
• 

Each contact drum shaft is fitted with a brake rated to absorb the energy of 

rotating parts . Each head has two caliper brakes. See: "Safety Devices" for 

conditions which activate brake. 

At Install at ion: 

1. Fill cylinder through filler port. Use a good grade of brake fluid. 

Bleed at port oppos ite line on caliper brake. 

2. Check to see that brake disc is centered between brake shoes and turns 

freely when brake is not energized. 

3. Check fluid and air lines for leakage. 

If_Erake_<!?e~ not:_~Ol2_ motor _3nd ~an ding_ unit_~ to_~ seconds_after _Erake_is 3PPli~: 

1. Air line pressure may not be adequate. Check gauge and increase pressure. 

2. Hydraulic cylinder may need additional oil. Check for leaks. 

3. Brake pucks may be won1. Refer to component literature for installation 

procedure. 

4. Solenoid valve, relay, or micro switch not working. Refer to air and 

electrical diagrams . 
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PROCEDURE FOR CHECKING AIR TRACKING SYSTEM 

If no setting of the tracking adjustment knob will track abrasive belt 1 use 

following list for checking air tracking system. (Refer to schematic.} 

1. Abrasive belt direction may have been changed without switching lines 

to tracking cylinder. 

2. Air pressure supply to air box not adequate. 

Pressure should be set at 60-80 PSI. 

3. Relay valves not set properly. 

Set relay valves as described on previous page. If the relay valve fails 

to function properly 1 there is likely dirt in the valve seat. Disassemble 

valve and clean. Inspect valve for broken or damaged parts. 

4. Nullmatic regulator not at right pressure. 
Regulator should be at 6 PSI for 30" to 52" belt machines and at 8 PSI 

for 64" machines. 

5. Air not escaping from air jets on idler roll. 

A. Air holes in idler plugged. 

B. Air strainer on nullmatic regulator plugged. 

C~ Restricted fittings plugged. 

D. Water or oil in air lines or components. 

E. Air lines pinched or broken. 

6. Air tension cylinder pressure not adequate .. 

Increase pressure so air cannot easily escape between belt and idler roll. 

7. Faulty rotary joint 

If ?ir issues from hole and air relay fails t,o trip when you block hole with 

your finger 1 air may be blowing out of rotary joint. Disconnect air line at 

rotary joint and plug end of it. If relay trips and cylinder corrects 1 rotary 

joint is at fault. 
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Proced ure for checking air t rac king system - Cont 'd. 

e 8. Rocker fails to move when relay valve tripped. 

A. Air lines to tracking cylinder pinched or broken. 

B. Rocker is binding. Grease tension cylinder through fittings. 

C. Air pressure supply to air box not adequate. 

9. Rocker corrects properly but fails to track. 

A. Tracking adjustment knob at the end of adjustment. 

1. Loosen bolts on adjustment cylinder bracket and move in 

direction to give more adjustment on tracking knob. 

2. Contact drum tapered. (This also would cause belt creasing). 

SEE "Dressing Contact Dr um". 
3. Bearings loose on idler drum. Idler drum not parallel to contact 

drum. 

In some of the above cases you may have a faulty part with no spares on hand. 

It may still be poss ible to continue production by compensating tracking to 

good side of air tracking system. If you can't track on one side of machine, 

adjust tracking knob to force belt to other side which is working. You will be 

able to operate until rest of line is down or until spares arrive. 
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HYDRAULIC POWERED FEED DRIVES 

PURPOSE OF A COMPENSATING HYDRAULIC POWERED CONVEYOR 
FEED SYSTEM 

The purpose of compensating a hydraulic powered conveyor feed system 
is to have the necessary power available to feed the material through the 
machine and yet be able to realize the safety factor necessary to keep an 
uncontrolled power from forcing material through a machine when the 
material might be oversize, double thickness, jammed up in the machine, 
or any resistance greater than the predetermined amount which the 
hydraulic system is set for. With this arrangement, the adjustable feed 
drive will slow down to allow the abrasive belt to remove excess stock 
without overloading the abrasive belt drive· motor. 

ADJUSTMENT OF VARIABLE VOLUME PRESSURE COMPENSATING PUMP 

Before adjusting a variable volume pressure compensating pump of the 
type used in this system, there are several items which should be under
stood about the hydraulic pump. 

1. A pump does not pump pressure; it pumps oil. 
2. Pressure is caused by resistance to flow. 
3. This variable volume pump can be adjusted to pump from 0 GPM 

· to the rated GPM of the pump. 
4. The volume (flow) is the feed speed adjustment for the conveyor 

motor. 
5. The pressure compensating spring adjustment does not adjust 

pressure output of putnp; but pressure at which the volume 
delivery of the pump changes or decreases to slow feed motors 
down or stall in case of jam -up. · 

(The hydraulic system does not sense abrasive belt motor load 

in any way, only resistance to the torque required to feed the 

material through the machine. ) 

For initial start -up of the . hydraulic system, the hydraulic pump should 
be set for "No flow" (turn flow control screw clockwise) and back off 
the pressure compensating spring until handknob turns freely (counter
clockwise). The purpose of this is for safety, both from damage to 
equipment and machine due to compensating pressure and feed speed 
being changed without operator's knowledge and also from lines being 
hooked up wrong or not hooked up at all. Now, turn off the valve in the 
pressure line. 
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Hydraulic Powered Feed Drives - Cont 'd. 

After starting the hydraulic pump and checking for leaks, adjust the 
pressure compensating handlmob in (clockwise) until operator can feel 
the spring compressing. Adjust flow control screw out (counter-clockwise) 
just far enough to get enough flow from the hydraulic pump so that the 
compensating pressure can · be set to approximately 350 PSI on the pressure 
gage. With the compensator set at this pressure, open the valve in the 
pressure line and allow oil to flow to the hydraulic feed motor. (Check 
for leaks and correct rotation of feed motor.) 

Adjust the flow control screw to set the desired feed speed of the conveyor 
unit. To set the compensating pressure, a certain amount of trial and error 
must be used. As the hydraulic system knows only resistance to torque 
required to feed the material through, care should be taken in setting the 
pressure at which the hydraulic pump compensates. If the product being 
sanded is flat with litt le or no s tationary shoe drag, then the main resistance 
against the product is the abrasive belt sanding the product. If the product 
being sanded is not flat or has curled thick areas, etc. , then the feed load 
does not necessarily reflect abrasive belt motor load. In this case, care 
should be taken to adjust compensating pressure so that the motor load does 
not exceed 100% when a product is sanded that has little or no stationary shoe 
drag. 

BREAK-IN PERIOD 

It is recommended that after approximately eighty(80) hours of operation, 
the entire hydraulic system be drained and the oil replaced with an "anti
wear" type oil as specified in the "Hydraulic Oil Recommendation" section 
of this manual. 

The purpose of this break -in period is to flush all contamination from lines, 
fittings, pump , motor and all component parts. Also, hydraulic equipment 
has very close machining tolerances .and some parts must ''wear in" to mating 
parts. 

Suggested procedure for replacing the oil in the complete hydraulic circuit is 
to adjust the feed speed of the unit so the rolls or conveyor belt is turning very 
slowly (approximately 10 PPM). This is reducing the volume output of the pump. 

·Turn off the electric niotor driving the hydraulic pump. Drain the reservoir 
and refill to correct oil level. Remove return line at filter and hold line in a 
5-gallon pail. Now, jog (turn ·on ai1d oft) electric ·:motor driving hydniulic ptimp. · 
CAUTION: DO NOT run motor, only jog, as pump will deliver several gallons 
per minute even at low feed speed . Run enough oil out of circuit to feel reasonably 
sure the entire circuit has fresh oil. Replace return line to filter, bring oil to 
correct level in reservoir and readjust feed speed for operation. 
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Hydraulic Powered Feed Drives - Cent 'd. 

SUGGESTED PREVENTATIVE MAINT ENANCE 

1. Maintain a leak free system: Leaks are not only messy but also 
costly, due to cost of repJ acC::Inent oil, possible damage to equipment 
from low oil leveJ and possible accidents. 

2. Change filter elements and reservoir breather at scheduled intervals 
depending upon individual conditions. DO NOT blow off air breather 
with ~air pressu re hose. 

3. After changing to the anti -wear type hydraulic oil, standardize on one 
brand available in your area . DO NOT mix different brands of hydraulic 
oil. ----- -

HYDRAULIC OIL RECOMJv1ENDATION 

The hydraulic oil recommended for use in this equipment must meet 
specifications as follows: 

An "Anti -wear" type hydraulic oil 

275-315 SSU @ 100° F 

Aniline point. 215° - 240° F 

Viscosity index 95 minimum 

Pour point 0° F maximum 

Some major brand hydraulic oils which meet these specifications are: 

Shell Oil Co. - Shell Tellus #933 Code #65226 

Texaco, Inc. - Rando H. D. C. Code #728 

Mobil Oil Co. DTE #26 

Sinclair - Duro AW -31 

Standard Oil Co. - Rycon Industries Oil #31 

Pure Oil Co. Puropale RX #4197 -
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MODEL 500 SERIES 

SUGGESTED SPARE PARTS LIST 

Parts lis t c.:d below are expendable items which, in our experience, are 

advisable to have on hand to prevent unnecessary down time. All listed 

items are stocked except contact drums. 

DESCRIPTION ALL PRICES F. 0. B. MINNEAPOLIS, MINN. 

(1) Air Relay, Part #23015 

(1) Air Rotary Joint, Part #25850 

(l) Nullmatic regulator #41 1/8 PSI 

(2 Pair) Brake Pucks 

(1) Coil for Solenoid Brake Valve 

(2) Precision Contact Drum Bearing Insert for 10-1 j4" Dia. Drums: 
(1) 2-3j16 Dia. Bore and (1) 2-15/16 Dia. Bore 

(1) Idler Roll Pillow Block Bearing 

(1) Contact Drum 

(1) Feed Drive Belt 

(1) Conveyor Belt 

(2) Limit switch tips 

(1) Repair kit for brakes 

(2) Filters for hydraulic unit 
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HOW TO ORDER REPLACEMENT PARTS 

If replacement parts are required, it is essential for you to provide us with 

the following information so that we can quickly provide you the correct parts: 

Machine serial number 

Model number 

Sub-assembly number 

Part number 

Your description of part 

Quantity of parts needed 

The machine serial number and model number should be copied from the 

serial number plate on your machine. 

To find part number, refer to the assembly drawings. Please note that 

there are several assemblies making up your machine. 
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COMPONENT LITERATURE 

The attached literature gives essential information for components 

used in your mach ine. Familiarize yourself with the literature and 

refer to it for maintenance and repair of components. 
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5270 Hanson Cour t • Min neapol is, Minnesota 55422 
® {6 12) 537 -3611 • TELEX 29 -0284 

SERVICE POLICY 

START-UPS 

The Service Depa rtment of TL\1ESA VERS, INC. shou ld be notified or least one 
week in advance of proposed start-up date in order to insure the availability of 
a service engineer. 

All blowpipe and electrical connections should be made before the arrival of our 
service engineer. If a second visit is r equired by Olll," serviceman due to the 
machine not being ready for start-up on the scheduled da te , our standard charges 
will apply. .. 

Where free start-up service is provided, it must be concluded on week days. All 
service on week-ends or holidays will be paid calls. 

SERVICE CALLS 

All service will be charged at the following rates, plus living and trave ling expenses: 

Week days ...... . 
Week-ends & Holidays 

. $1.45. 00 per day 

. $195. 00 pe r day 

PARTS WARRANTY 

TIMESAVERS, INC. will guarantee all of its manufa::tured parts to 'bc free from 
defects in workmanship and material under normal use and service for a period 
of one year. 

All purchased items, such as motors, bearings, speed reducers, etc., are guar
anteed for a period of ninety (90) days or as long as original manufacturers guaran
tee, whichever is longer. 

Any part proving defective in material or workmanship within the above described 
limits will be duplicated without charge, FOB factory or shipping point, to be 
installed at the expense of the purchaser. 

1l1e Manufacturer shall not be responsible for work done, material furnished or 
repairs made by others unless agreed to in writing, and reserves the right of 
doing or supervising any necessary repair work incident to putting equipment in 
proper operation under this warranty • 

Effective April 15, 
mmn er 

1974 

~a·:'n.JJO 
~mnchlno 
to&l bulldet•s 
IIi l .lJXillOtiJ\WWID 

SANDER DIVISION • SPEEDBELT DIVISION • ROTD DIVISION 



IND EX 
·cOMPON ENT LITER ATURE 

AIR 

AIR CYLINDER #4 723 5 (6" Bore x 3" St roke) 
AIR CYLINDER #23395-5 
LIN AIR CYLINDER (Ref. 233 95-5) 
AIR RELAY VALVE ASSEMBLY #23015 
FIRESTONE AIRIDE #16 
AIR -OIL BOOSTER , Mico #12 -021 -025 
AIR REG ULATOR, WATTS 

SEfUES 500 

AIR REGULATOR, MOORE NULLMATIC #.4 1 1/8" 
AIR FILT ER , WATTS 
PNEU-TROL SLIDE VALVE #SL-10 

ELECTRICAL 

BELLOWS VALVES 
A. B. BULLETINS 

#702-717, Size 00, 0, 1, 2, 3, 4 
#702 -709, Size 5 
#700, Control Relays 

BARKSDALE PRESSURE SWITCH Form #61104 B 
LOUIS ALLIS OPER. & LUBE INSTRUCTIONS 
RELIANCE MOTOR 

MECHANICAL 

FAFNIR BEARINGS 
GERBING - ROTO -CONE DRIVE, COMPOUND DRIVE 
WINSMITH GEAR REDUCER- INSTALL & LUBE- CV, FCV, YOGI 
LINK BELT BEARING - Ball, Pillow Block , Flange Roller 
CALIPER BRAKE, MICO 
STRANDBERG TACHOMETERS 

HYDRAULIC 

VICKERS 
Variable Delivery Piston Pumps 
PVB 10, PVB 15 . 
Trouble-Shooting Guid e & Maintenance Hints 

PARKER HANNIFIN 
Vane Type Hydraulic Motor 810, 820 
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REPAIR PARTS SHEET 
BASIC PARTS LIST 
ITIM QTY. PU 
NO . I"AIT NAMI UNIT 

1 tOO WlrU 
2 100 I!AIUNG 
3 100 rACKING 
4 SU,OU liNG 

' U.ll 6 $P'IINO 
7 '"E P'l!JG 
lA OAS"H SEliE$ " A" ONLY 
l l H HlAD TO SHEll " 0 " l iNG " lH" ONLY 
9 PISTON 100 

10 C USHION BUSHING 
11 PISTO"' 'ACKINO 
12 'ISTOH " 0 " liNG 
13 ,ISTOH 
1-4 PISTON Nt.lT 
1.5 SfT SCI!W 
16 SHEll 
17 ADJ SC IEW " 0 " liNG 
11 CU SHION ADJ. SCREW 
19 ADJ . SO.fW NUT 

SPECIFIC MODEL PARTS 
ITEM 
NO. rAitT NAMI 

A TIE 100 NUT 
I CU 
C fOOT MOUNT 100 END HUD 
0 TIE 100 
E fOOT MOUNT lliNO END HEAD 
P SU.NDAitD 100 END HEAD 
G r rvOT NO\JNT !liND END HEAD 
H UONT flANGE MOUNTING PlAT!: 
J STANDARD lliNO END HEAD 
K !!AI HANG£ MOUNTING rLATE 
l ,.ONT TRUNN ION J-~O UNT 100 END HfAD 
M RE,f.R UUNN ION MOUNT lUND END HEAD 
N END lUG MOUNT NUT 
I" CENTflliNf MOUNT ti:OO END HEAD 
I CENlflliNE MOUNT lUND END HEAD 

MODEL A 
fOOT I OUNT 

E~ A • ··· I -. ~ ' .,. 

. -- ·:-..... ~~ -- --·~---
c:····i\.----<"'· -/ · 

()' ';:. ---- ' D -----. +-0 .. -~c~ . 
I , , .. -· .:~;.. . ' '-B ~- ., 

~-~--· - c 
A_. 

MODEL F 
lUR HUNhiON MOUfU 

M~ A -··"·.( ~ 
--·· •\. -~ ... 

Q{·;·~ ~ 
.t.--0_ . f -~- {\ ,0: 

. ..- "1,.< · .. ) 
~~~-- · ···:·- ~J · ... 
~1r~·-· -

A--~ -

15 

1t 12 13 14 ~ 

,~o~@»~ ', -/--;;.:.::.:.:.:.:,,~ --
' -- <'.f#-'- ------ --
', -------',, . ---------- ,_----'-- I(J ~- 3 4 'ti ' til' I 2 I'' ·., '·, 

r;:.·-, l .. >r ----: """'-
l' ;:-~:-~() .~ ® !:~\~ i (.fk 

LIST 

l \~, \ '(':tS~ I. '•, I 1-· 'Q 
I '• ,, • I I __ _.t-1 J I~ 
•': •" ' I _.._..._.. •j_.. 1 

' : I ----- 5 0 

1!;')..:,.: :- 6 • -~- 7 

MODEL I 
PIYOT MOUNT 

0~ _ .... ·--·f . ! •.• 
_., 1'\--· _.......... . _,. . e-·"-:nd.-..---___........ __;,.-7 

()•::,;.:.• ~D. __...--
t.-0 . - ~1\.,;; . · .. ·- ----·- ;:. ~- \,~ ; B'f~ .. . J~~ "-fu ~.> 1' 

A__. 

MODEL G 
SIDE MOUNJ 

J 

{'\y:·:.-. .rs····-~.5~ 
.t.-0'-'".;:.:: '· .. )..--___........- --· --,, 

·· .. __ .. -~~DD(,_/·· 
1r~·-•_":; ~y \) 

,. -- ...... 
k"" . 

MODEL C 
nONT fLANU IIIUMY 

J 

('' ,;J_.--'· .. _... "(~ ~A 
1'\1'\.• ., ''- .i~ . o~.-v'-f ·'· ·''-~ ____..... --. 

~· . :~\)~ 
~-: -~ ..... 

f 

MODEL J 
£MD lUG IOUNT 

J, 

.. - ·-..r~./" 
{'\ .-.-:·:-- ~"---··· __..)'-' . ! " 

1'\ \J.' .. '·J .... ---__,....... · "::~ ····'" ,.:_-...o : _... --·-. .... 
·- -- '-t ..:-~-· ~ ~-- •''·~~a -~·-> '<~....' ". 
jfJ 

e 
/ -

/ 
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SERIES·~- SQUARE TYPE AIR CYLINDERS 

SERIES "LH" LOW PRESSURE HYDRAULIC CYLS. 

Models A,B,C,D,E,F,G,J,K,L 

_ ...... , 

', 
'',, 

.> 

When ordering repair p.rts for LYU.IIt 
SQUARE AIR CYLIKO£AS,furnish the follow
Ing lnforNtion: 

SEA IAL NUMBER 

MODEL NUMBEI 
PISTON ROO OIAWETEI 
BORE 
STAOK£ 

Alao specify the parts you need ~y the 
It• number and FULL part name, 

laaic cylinder repa i r parts are shovn 
In the large i llustration, Rep.air putt 
suitable onl)' to specific modeh are 
shown In the smaller i llustrationt. 
Order by letter and FULL part n••· 

L YNAIR, INC. 
3515 SCHEELE OliVE JACKSON, MICHIGAN 

MODEL D 
lUI FLANU IDUMT 

K 

J ~.l-., . 

___ .... ---,[ . . . 
(\ ('\.\;'<':· .. ~!\. _..~_ ~~-- - -· \ 

'-V\.f"' ;:; $ •.• ~__j~ 
·· ...... _____ .::~\ ·/· 
•jt~~:~~fJ':( 
A 

MODEL K 
•c:ENTU LIME ID UNT 

.. ---..~~.~A ..... "*y'., ___ ___ ·-.....,,_ 
()-~·;;:~~. .... o . --- '~- (\•·:" · .. _ .. -- ,. ~ . ... 

·1lr:-• ~; 
A,.A 

MODEL E 
fiiONT TRUNNION IOUNT 

__ ... ---..(' · . ~ -
0'·':·. ~ -- !\.• ! ./A 

.. ~o()"-:;.:/~ .. _ _, ·. .,_,_,_..-~ --·. ' ... _.~ .~---- ..... 

-~-,--- -~;~ ~~()~· (; ... ,, e~ _. ____ .-

A 

MODEL L 
UT!NDID Ill 101 UUNI 

J 

----------'{)~ 
f'\[."·.i:~.J ...... ..--~ ..• --- --.... ··v J .. ~'\ __.... . ..._,_ 

"{)'-'' '<"' - --~-· -·. ·~ -- ---- .. - " . 
·-., .. ---- ·~(' 
i::r;'Qr-•Q~· ~ 
~~-::-----,.__... 
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c 
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WATTS REGULATOR CO. 

P.O. BOX 628 

LAWRENCE, MASS. 

01842 

L 
TYPES 361, 363 (Non-Relieving) 

TYPES 362, 364 (Relieving) 

MAX. INLET: 300 PSI 
TEMPERATURE RANGE: 40° · 180°F 

(MAR . 19731 

INSTALLATION and OPERATING INSTRUCTIONS 

INSTALLATION 
Before installing blow out pipe line to remove 
scale and other foreign matter. Threads are 
DRYSEAL not normally requmng pipe 
compound, however, if desired apply sparingly 
and to male threads only. Install regulator in pipe 
line so that air will flow in direction of arrow 
stamped on body, install as near as possible to 
equipment serviced. 

REDUCED PRESSURE 
ADJUSTMENT 
To adjust reduce pressure settings, loosen lock 
screw in center of knob and turn knob clockwise 
to increase pressure setting and counter 
clockwise to lower setting. With relieving-type 
regulators the reduced pressure follows 
adjustment of the screw, with non-relieving 
regulators adjustment for lower reduced pressure 
will not be obtained until the reduced pressure 
system is "bled-off" or until air flow starts. 

MAINTENANCE - CLEANING 
NOTE: To clean, it is not necessary to remove 
regulator from line. Refer to drawing as guide in 
reassembly. 

If the air supply is kept clean the regulator should 
provide long periods of uninterrupted service. 
Erratic regulator operation or loss of regulation is 
most always due to dirt in the disc area. To clean. 
shut off air line pressure and disassemble the 
regulator. Refer to drawing as a guide to 
disassembly and subsequent reassembly. Clean 
parts with denatured alcohol and blow out body 
with compressed air. When reassembling make 
sure the seat is firmly in place and that the disc 
stem fits into center hole of diaphragm assembly. 
If diaphragm assembly is replaced make sure 
disc stem fits into its center hole, tighten bonnet 
slightly more than hand tight (to 60 inch pounds 
torque). 

REPLACEMENT PARTS 
ORDER BY KIT NO. 

Part Name Kit Name Kit No. 

Lock Screw 

Adjusting Screw Spring Cage and 

Adjusting Knob Knob Assembly CK364Y 

Nut Replacement Kits 

Sprin·g Cage 

Diaphragm i\ssembly Repair Kit 

Seat Relieving RK364Y 

Disc Assembly Non-Relieving RK363Y 
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SERVICE INSTRUCTIONS ~~REJ MODEL 41 NULLMATIC PRESSURE REGULATORS 

~ 

SECTION I - DESCRIPTION 

GENERAL INFORMATION 

The Model 41 Nullrnotic Pressure Regulator util
i lOs the Null-l.olonce pri~ciple, which holds tho 
output pressure constant regardless of wide 

changes in flow or supply pressure, Each regula
tor is in essence o self-c: ,onta ined pressure con. 
troller. 

MOO El DES I CHATION 

41 - IS 

I T L_~:;i~~. 
A Air Loaded 

· E P ipe.top exhaust 
' N Nonbleed• 

- Standard 
'--------Bosic Model Number 

• For use with Model 65 !square root extractors to 
maintain min imum ovtput 

OPERA TINC CHARACTERISTICSt 
ll.oximum flow capaci ty: 9 scfm 

.Effect of change from 0..5 scfm to max. flow: 
-0.16 ps ig. 

Effect of 25 psi increase in supply.cfead end 
serv i c~: +-0.24 psig. 

tOoto based on tests of 30 psi range. r~ulatcws 
set ot 25 ps i using 100 psi supply. 

-1-

PRINCIPLE OF OPERATION (See Figure I) 

A fine~t urn, precision screw is tJsed to manually 
lood the .,range spring'' which sets the regulated 
pressure. When the adjusting knob is turned 

clockwi s e, for example, the incrf"osed spring 

force is exerted on the "top diaphragm os sembly" 
which d ~ crcoses th~ "nozzle" cfeoronce end in· 
creases the pilot pressure-. The source for .,ilot 
pressure is supply air flowing to the "pilot 

pressure chamber" thro ugh the ''restriction screw" 

The increcsed ~i lot pres sure forces rJ,o "exhaust 
diaphrag m assembly" downward, clos ing the 
"exhaust port", contact ing and moving the 
"valve plunger" and thereby opening the "supply 
port." This increoses the "resulcted output" 
which a lso feeds bock to the "top d io;:>hrog:Tt 

ass embly." The regulator locks-up or throttleS 
at the new out p.~t vo lue when the feed.bock force 
of the "top d 1ophrogm assembly" equals the 
"range spr ing force." 

On dead end serv ice , regu lotors with no "N'' in the 
model nunber will exhaust approximately .1 scfm out 
of the holes in the eJIChoust ring. 

• ci~. REGULATED 
~ OUTPUT 

Figure 1 - Schematic 

-

I 
i 

I 
I' 
I 
I 
! 
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MCO~E PRODUCTS CO. 

SPR ING HOUSE, PA. 

. / 
// 

NULLMATIC PRESSURE REGULATOR 
Models 41. 41A, 41-2550 & 4!Nl5 

@)~'cr. 

~·---------------

It e.,. 
Roq'd 

No. Part No. 

MODEL 
41 

e 

"" 41-2550 
l1N15 

Fr~ Ora••"IJ 

l'o. 6751-1S 

S/lo4 

6751 
!578 
6755 
10!95-160 

Rtq"d . 

•1-

.. 

o~11Ct i ption -41- I''~'"' 41 41 A 2550 41N15 No. Po,, No. 
Ia 6751-6 Ad jut.ting Screw Ass'y 

o~•cr i ptiOt'l 41 41A :15.10 41N1S 

lb 6754-6 Acll\lt.t in ~ Screw Ass'y 
lc 051-26 Adj~o~lf ing Screw Ass'y. 
2 6750-.SO MOVflt•ng Nut 
3a 6751-7 Top Hous ing Au'y 
Jb 6755-4 Top Housing Ass'y 
4 6750-6 Spo •n9 S.or 
S Screw ~10-32 a 1'4 l go.Fif.Hci.Stf. 
6 lot:, washer .:-10 Steel 
7 67~0-12 leo! Spring Au'y 
8 67,!;1-29 P olo! ~'"9 Au'y (Incl. ltetn 

"9 6750 - 17 
10 6750-14 
llo 67~0-H 

· llb 8678-6 

19, 20, 22 & 23) 
Oror;hro gM 
Spocer 
OrHe,enltal SP"ing (All -15 

M'ldela) 
O . ffer~nt r al Spt"ing ( Eacept 

-15 Mode ls) 
•12 6750-21 Prlo t Ph'"ger 
•JJ 6750-.i9 Val ..... Sortr-.g 

• 1 

- 1 
1 1 
6 6 
6 6 
1 1 

1 
6 
6 
1 

14 ~751-J 
15 6751-2 

•16 6750-18 
17o 6750-68 
17b 6750-102 

18 675C-69 
•19 10320-17 
• 20 49:8 -16 
"21 6750-83 
·n 1::20- :s 
·n 1c;,c-1o 
Uo 675C-3~ 
24b 67.10-40 
14c 67SC-37 
244 6750-38 
24< 8678-7 

' ·25 29~~- · I .,~ 1:.<'~3-'3 

R~~o r n•ng Nut 
Pilot B~•• 
lower Oiophror Au'y 
Exl-lous t Ri,.g {Ind. It """ 18} 
Orophrog"' Ring Au'y {Incl. 
lt~m 18} 

Scr~~~ 
C 1to:"" i"' 9 Plun;~r 
"0" ~' "9 
U :;~r O.opt..rog'" Au'y 
P lun'1e r Sro ;~ Screw 
P !..1rgt-r S>-ir:g 
5"''"9 (8 iuc} 0-15 psi 
SprH"H] (Red) 0-JO psi 
SPf'i:'lg ( 3r .:fli1~ 0-.SO psi 
Ss::r rn g {Gree-n) 0-100 psi 
Spr. ng COra5e) 
15-~:)rsi 

"0"' ~ .... 9 
,_. e .. ,., • .~q 8r"Jr~ er 'o~· ; Qol'lol) 

"R .. cem.., .. "'~cd On-Hond Soon~ Ports. Arwoys So~c i fv Mode! Nu.,ber r:nd ~· -cl ""'~'"~~'of 1 .. ~~·~., .. "' ~ .. r,. ~dcri ... g 5::-o rc Po•!s 

p,fl ted t ft U.~. A . 6 ,']) 
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SECTION II- INSTALLATION 

MOUHTIHG- Refer to figure 2 lor mount ing 
d imen s-ions and connect ions. The regulator may 
be mounted i" any pos it ion without affecting its 
Opt!rotion. 

1/ A" MAX . PANEL THICKNESS 

1/2" DIA. HOLE REQUIRED 

AIR LOADING 
CONNECTION 

MODEL 41A ONLY 

PUSHB UTTON 
RESTRICTION 

Figure 2 

PIPING- All connections ore 1/8 NPT. A pressure 
gouge con be installed in the "GAUGE" top to in· 
dicote the regulated pressure without showing the 
pressure drop in downs!reom piping. 

SUPPLY AIR- Cleon , dry, oil .free o)r should be 
used for the suoply . If poor quality plant a ir is used, 
a filter should be installed in the supply line close 
to t!-le regulator. This w i II remove scale and impur it ies. 
and should vir tually elim inate regulator maintenance. 

Recomme nded and moximtJm supply pressures are 

given in the fol lowing table, 

MODEL RANGE• RECOMMEHOEO 
HO. psig SUPPLY 

41-15 0-15 10 ps ig greater · 

SECTION Ill -MAINTENANCE 

PREVENTATIVE MAINTENANCE 

A clean, dry and o il ~free supply air should be use-d. 
Provid ing on instrumef!f o ir . filter for the supply a ir 
sys tem wi ~I p:-~ven! most difficult ies arising from o 

dirty o ir supply. A ~tioCic check of the filter 
e lement and rcgulo!or blow·down of the filter dripwell 

is recommended. 

SERVICING 

Lubrication. An occasional application of lic;~ht 

gre'!JSe to the odivst ing screw threads and the screw· 

end soc1ce t wi I! fccilitote easy turning of t!-le odiust· 
ment kno!>, especially in !he high-presSI..Te models. 

Clean ing 

If the small orifice in the restriction beco:Tie-S bloclced, 

press the cleaning plunger bu ilt into the body of the 
regu lator . The spring loading in the o!semb>ly permits 
it to return to it s normal position. 

Volvo Plunger ... To clean the valve plunger ond its 
supply and exhaust seats, it must be remOved frorn 
the regula tor. Turn off the s..:ppl y air oncl remove the 
retaining nut on the bottom forging . The volvo plunger 

ond plunger spring will drop out when this nut is re• 
moved; be careful not to lose them. The valve plunger 
must be clean on ::,ot :, the boll end tapered-end 
surfaces: If nece~sory , use o non·obrcsive 
solvent, The supp ly and exhaust seats in the regufo. 
t or must also be clean. The supply seot is readi ly 
accessible; the exhaust seat con be reached by using 
o ta!:>occo p 1 p~ cleaner. Here ogo1rt, use non.-obrosive 
sol vents. When re. instolltng, sec the ports list for 
port OJientotion end tighten the retaining nut sccrely. 

MAXIMUM SUPPLY MAX IMUM 
FOR BEST PERFORMANCE SU?PL Y 

psig ps i g 

75 150 
41-30 0-30 than the maximum 120 150 
41-50 0-50 pressure to be 

41-100 0-100 regulated 
41-2550 25-50 

•The nominal min imum regu la ted pressure is 0 
psig; but the actual minimum pressure will 
usuolly be from 0.5 to 2 psi, depending on the 

-2-

120 150 
150 350 
120 150 

model and supply pressure. The nominal 
minimum regulo~ed pressure for the 41-2550 is 
22.5 psi. 

-

,..... 
·.__) 

,,.,-~. 

' I 

·~· 

/ 

;,#"//,#/ 

OISASSEMSL Y. Before di•ossernbling, bac~-o!f the 
od jvshnent lcnob to relieve spring tension. Also, make 
o diagonal mark across all meting ports to provide ' 
eas ier alignment of ports dvring reassembly, Refer to 
the ports list, remove the body screws and disassemble 

the regu lot or. 

ASSEM3LY. The exhaust diaphragm assembly and 
e x:1aust ril"g must be positioned so that none of the 
holes on the bottom forging ore b!ocked. Tho. ex· 
ternol holes on the exhaust ring line up under the 

out~ut connection. 

The center hovsing must be pos iticned to allow pilot 
a nd reba lance oir to flow to 1h~ proper chambers; pilot 
oir to the bottom cavity of the center hous ing and 

TROUBLE ANALYSIS 

Symptom Couse 

No ovlpvt No supply oir 

e -

S:l~I-S 

reOo lonce air to the top cavity. See figvre 2 for or it-n· 
tot ion of tl-!e gouge cennection with respect to the 
supply ond output ports. 

Posit ion the c ieon ing plunger of the center cost ing 
in l ine with the input connect ion of t!,e bose costing. 

locate the uppe-r diophrogm ond top hoo.:sing in ony 
pes it ion; insert and tighten body screws. 

SECTION IV -CHANGING RANGE 

The ronge of ony Model 41 Regulator may be chonge<l 
by replacing !he range spring, d ifferential spring, the 
uppe: diop!1·cgrn osse-m!Jiy ond o!her ports os not~d 
in the ports list. 

Re.,edy 

I Turn on scpply air. 

I 
Clogged restriction Press cleaning · 

screw. plunger. 

Out put c:onnot be Su wly air sttting Rais-e to recommended 

increased to full too low, value. 

value. 

I 
Valve Plvn~er being Remove vo lve j)lunger 

held open on exhaust or'! C clean its seats, 

seot by o chip (r:- i ;>e 
dope , Teflon tope, 
thread shoving, pipe 
scale, e lc) Usually 
detected by o heavy 
e xhaust. 

I 

-3-
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WATTS REGULATOR COMPANY - Lawrence, Massachusetts 

AUTOMATIC DRAIN AIR LINE FilTERS 
INSTRUCTIONS - For adopting AUTO-DRAIN Assembly 

to Stondord Filter. 

STANDARD FIL TER• + COMPLETE AUT'O DRAIN 

SERIES 602 I Sl\-602MD I ASSEMBL y•• 

r-- ·~:-~""'1 

~----~-· .! 
~----- :.:1 

_L. ~==·""' 
RING-1...! • • J ~ ~ . !Jl 

~-' . ( 

~:;:-~'·'' 
j , I I •-t 

' \ ' I j ~:i~ · : .. :,, .. :_:· '·~ -
(-~~~) 

I' ~ I· 
~ 

e·· ... ..,. 
~L:.~~: i;.:J 

'I >i'· . .. - ~ t: '. I ~ 

BOWL-

• 

.. 
•;"': 

~ 
~/ 

l{j 

~-·' 

t . ~-.--- -~"· 
_, _. . .. • · 'lt 

·' ·... ,. 

•• 
1/4" G07 2 1. Unsc rew and r~move A lNG. remove BOWL. 

114" 602M0·2 
3/8" G01-3 2. Unscrew (turn clockwise) DRAIN COCK and discard. 3/8" S02M0·3 
112" 602 4 
3/4" EOn , .. GD18 

3. TNead drain cock portion of auto·drain assrmblv ihrough drain 
cork opening in bowl and carefully screw hand tight in place. 

1/2" 
3/4" 
I" 

601M0-4 
601~10 · 6 
602!.!D -8 

1 1/4" 602 10 
1 1/ 2" 602 12 . 

4. ReJssomble BOWL with AUTO-DRAIN ASSEMSL Y to filter and 
t1ghten ring. 

1 1/4" 602~~D-10 

1 112" 602~~0 - 12 

INSTALLATibN- MAINTENANCE 

Remo\·e lht• au:\,.._!r3:n 3S5t• mbly from the filter 

bowl and dc.·.u1 c.':- rt•plJC"t' the polyu rethane foam 
FilLer. Di~3V•t'mh!t> ~ht' it•,·,•r actuation mechanism 

by fir~t slll!ln,::: t!w r .Jhht•r Sh·ev!! off the end of 

thr Pin. n ·mc.)\t' t~~~· P1:1 ~)t'J:~c ean'ful not to lose 

the small Washt• r. Rt':1HJ\.t' the Di~c As~emt>ly 

and the Ftoa: . C':ut~f~ !l y h:-eakaway the inter
ference fit t>t•t\\n .. n th,~ b!.Jck plastic housing and 

-----

the brass Body and remove the Piston and Spring. 
Clean oil component p~rt.s thoroughly with soapy 

water or alcohol and clean or n·phtt·e all seals as 
necessary. Insure that the small orifice in the 

Housing and the Piston are not clo~gt'd, Carefully 
re-assemble all parts pos i tionin~ tlwm as shown 

on the reverse side of this instruction sheel. 

See other side for Replacement Parts List. 

'i 
i 

tS ·eO:t0·3 n1 

e 
/ 

..---
__ / 

REPLACEMENT PARTS 
ORDER BY KIT NUMBER 

SA-602MD 
PART NAME 

SLEEVE 

WASHER 

DISC ASSEMBLY 

PIN 

PISTON " V" SEAT 

FLOAT 

BODY " V" SEAT 

BODY "0" RING 

FILTER I ------

WARNING! Never use a plastic bowl filter with air 
supplied by a compressor lubricated with oil containing 
phosphate ester or chlorinated hydrocarbons. Use 
metal bowl type. 

KIT NUMBER 

RK602MO ! 



Bellows- Va/vair 
Solenoid 

___ ..,..,. ~~--- -. -· -
,... _...,. _._ PAG~ ,r - PAG;B~-; •-. - - - --. - -"V"'--"' 

Pilot Valves 
Standard Duty Pilot Valves •' STANDARD DUTY Seal Kit No. 

---·- 1/4" NPTF j L.!!LOTVA~E~- "'- <' , ,, ·'"'k -·· . it -•'li·:n; oi ,; .• , ;~: K352-l66 

St>ndard Daly Pilots are designed to handle most applications up to 600 cycles per mlnule. Pilols are 
available with )(,", ~ ... or Y. .. orif1ces. The largest orifice provides the highes t flow and fastest response; 
however, the smallest orifice permits the hiahest operatina pressure Pilots should aenerally be selected 
with the largest orifice size that will handle the operating pressure required. for operatmg pressures, see 
chart on Page 89.2. 

Standard Duty Pilot Valves can be used for 2-way or 3-way normally open or nOfmally closed seNice. They 
1re des igned lor use with air, vacuum or iner t gas. Pilots may be ordered tor "Direct Pipe Ported'' 
or "Mao1fold Mounting." All ports are ta pped K" NPTF. Co1ls are available for most AC or DC voltages. 
Specify voltage and hertz when ordering. 

ENGINEERING DATA: 
Service: Air, Inert Gas, Vacuum. 
Cytle Speed: Malimum 600 Cycles per Minute. 
Current Cons umption @ 115/ 60: .34 amp. Inrush; .24 amp. Holding. 

PORT IDENTIFICATION· 

fUHCII OH 

3-WAY 

f----
thrmally Closed 
N:.u mal!y Open 
hormat1YCio$fd 
NOfm-illy OpU 2.WAY 

PRESSURE SERVICE h VACUUM SERVICE 
PO'rtl l Port 2- TPor:tl POri! ! Port2 1- Ptirt3 
Jr. le t 
Exhaust 
Outlet 
Plugged 

C!l!nder I Exh.aust_ ~u.~~ _J O~vi:=_ I ~ 
C~hnder Inle t Opeil Oev1ce Pump 
inlet __ ~ugged ~ump IDeviC. _Piu!g~ 
Outlet Inlet Plugged Device Pump 

Use pipe pl ug H074-07 for 2-way service. 

HOW TO ORDER: 
Select Valve Model Number and ldd Solenoid Vollage and Hertz. For example, KOSS-4005 llSV/60 Hz. When specifying Sub-base type, list Sub-bose or 
Modu lar Mamfold separately. 

VALVE ORIFICt 
DESCRIPTION SIZE Cv 

H. C. )(, .12 
DIRECT PIPE )f, .21 

POR TED Yo .22 

M.O. )(, .10 
CIRECT PIPE )), .18 

1'11RTED Yo .21 

N.C. )f', .I I 
SUS.SASE )f, .15 

MOUNTING Yo .15 

N.D. )f', .11 
SUB-BASE )), .15 

IIOUHTIMQ Yo .19 

SPECIAL SERVICE 
STANDARD SERVICE "Continuously Enercj zed" 

f--ym-H--.---WiTHOUT --·--
WITH 

JUNCTION 
sox 

KOSS-4005 
!055-4019 
K055-41141 
-·-

~055-4007 
KOSS-4023 
K055-4043 

K065 40 05 
KOGS-4019 
!065-:341 

!065-4007 
!065-4023 
KD6!>4043 

JUNCTION fUN CTION 
BOX sox 

K055·1l'05 
K055·1019 K075·4CI9 
!055·1041 

K055-1007 
!055·1023 !075-4023 
KOSS-1043 

K065-1005 
!065·1019 KOSS-4019 
!065-1 041 

K065-1007 
KOSS-1023 KOSS-4023 
K065·1D43 

INSTALLATION KITS, 
2·STATION KIT-!122·001 
3-STATION KIT-KI22·002 
4-STATION KIT--11122-003 
5-STATION KIT--11122-004 
Kits Include Seals ar.d Tie Rods 

WITHOUT 
JUNCTION 

sox 

K075-1019 

K07S.1023 

K08S. I019 

KOB$-1023 

VACUUM SERVICE 
------ - -

WITH WITHOUT 
JUNCTION JUNCTION 

sox SOX 

~055-4007 KOSS- 1007 
K055-4023 KOSS-1023 
K055-41J.l3 Kll55·1D43 

-- -- - -
K055-4005 KOS5 ·1005 
!055-4019 K05S.i019 
KOS5-4D41 K05S.I041 

------ --·-·--
K065-4 007 K~S-1007 ! 
!065-4023 ! 065-1023 
K065 41)43 !065-1043 

- t-- __ ___J 

!065-4005 K065-1005 
K06!>401 9 K065-1019 
K065-4D41 K06S.I041 

Kfm.oga 
SUB-BASE 

I 

f 

II 
jl 
ll 
II 
!I 
II 

DIMENSIONAL DATA / PARTS LIST ·· -~;, " 
' . l ·.1. .:.:_ - ~ (Special Service 

. · ,_, - • Pilot Only) 

----J,~-.. -- - ~ ~ . . 
_.,., / ' 

~:::::: -

., ~ ' ft:l-

PARTS LIST 

_ __ , . ., 
JlJ"'"' 

'<ollL.V[ SHOW"' &80V[ IS 
ra- .....,..,.01..0 t,Q,.~NtiHG 

,'f5J 

• PARTS INCLUDED IN SEAL KITK352-1 SS 

KEY I PART NUMB~R I PAR T NA~'E I KEY I PART NUMB ER I PART NAME 

b - _ Kl23 ·CilS __ !'!.'.'~' ' --~4~ 005 Top Seal(),; Orifice) 
• Ma ".!.!old Mounll!d _ __K_42] 006 Top Seat ~z" Orifice) 

I t-~.062· 012 __ C<>erAmm~--------- -~ _:H~42~-- S.al 

Ja::~. :!~t~:! 6 --~~·~04 __ ~~~_:S~:•::al_:ll;;i_' O::r:,.ifi~c•:lc--,-;;-;-;:------j 
au h r K42l010 l op Seat (Speci;ll Serv1ce Pilot) 

~11201s K112031 BodyAi'!mbiYJj;;_Orifice_l _____ --y- -'K443~009- SDiiiS!ee~e 
Kll2 026 Kl!~·C32 Body Assembly 0.!.:" On heel------ --- -;KJ43~QG2--- - ~,gef-StandardSef~c-,------

1(1 ~ 2·027 K 112-03_~ E~~~~_st~~yP1~ Orific~_l ---- - 8 --K343~o(;l ·-- - ~~Oger-~pecia! Service 
D1rect P1r.' Porttd - --· -- - -.-::-C:-7----------i 

, __ W•tlt w.:r.ovt K37 3 001 Spring N.O Valve 
~~~~"" Jll;~!•oa _ _! --K373-002 ___ $pringN"'.c'-.'v7a:..lv.:.e---------l 

KII Z.028 KI IZ.O'l4 Body Assombly(J{-;'OiffrC.i 10 •H I42-01 Seal ------------1 
-Kf 12 029 Kif 2·03S BOdyAmmbly o;; Onf.tel II ,_..:_•:.:H:;24;::9-:::6;;9.,--f-.-;O·_::R::.;ing!!..,--'77'------- -l 

11
030 · KII2·03 - 8o.d. iAss.emblylf{"Oiltice) --&- K2 7Z.0. 04 Sl.eveAs=se:..m:::b;e.IY ________ _ 1 KS9l·02S ___ C~il llSV 6C.il 13 HOIH_I __ ---;>;pOp;~g 

KS93-035 CoHJOV&OHz 14 -l----;jft-S:J_04C:~7 --+~cocv:::,~G~as':-l-:et,----------l 
KISl Q.f I Coii460V 60Hz ~ . , 
KlqJ.OQJ- cO. I- GV DC I~ K052-004 Junctoon Box Cover Assemb•t 

K59J.OIO - Cooi- 12VDC 16 • H134-JJ _O:,:·R:::on:!.g~------------j 
19J.Oi4- - - COii24VOC 17 K213-005 Insert 
593-1141-- COfllfSVDC IB • KIBl-001 Gas ket 

1()9).036-- cOif23oV"" .... . ·- - - · 

'NOTE' Coil leads are 19' lone. for other voltaees, see Page 89.17. 

,. 
,.,;;;\ -100 ..c:; \ j/)6,;-.;; ·- L ... -~ --~~- '~'-] --:'"--/,l-· I ~ ..,- •30 

~
, _ _! - ,0 _ 

_ l "' ~- 1 
,,_ - ··.... 17'5 

'""" I I i:::.:__j _._ 
tf;' ... c /,.-- - ~.. I - -

1 

..J~• t_ ""'- - ,,. I 
JNPTJ" ,,_ I »---" ~ ,.... ~-=~·· . '1:'-, 

~142-07' ~ ! 'if- ' 
MANifOLD . KF ~-. -- t"" 

Po1t l - . 1<1"""--

~022-09! 
SU8·BASE 

(" 
\._ 
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Full Voltage Reversing Starters 
Size 00 • Series K and L Construction 

705 
RENEWAL PARTS LIST 

Bulletin 70S, 3 Phase Starters 
With Block Type Overload Relay 

(Known as Bulletin 705X in open type construction) 
Without Overload Relays With Side Mounted Overload Relays 

OPERATION -These Bulletin 705 starters are used for 
full voltage starting and reversing of polyphase squirrel 
cage motors, primary winding of slip-ring motors and also 
several types of single phase motors. 

Bulletin 705 starters consist essentially of a "Forward" 
and a "Reverse" contoctor mounted to a common base. 
These contactors are mechanically interlocked to insure 
against both contactors closing at the same time. Starters 
are available with various types of overload protection 
or without overload protection. 

Both 2 wire and 3 wire control devices may be employed 
as control means . 

SERIES IDENTIFICATION - Parts and part assemblies 
listed on the back page of this renewal parts list are for 
use on starters of both the Series K and Series L construc
tion. IMPORTANT- To replace a mounting plate or me
chanical interlock assembly on either a Series K or a Series 
L starter, consult the factory. When consulting the factory 
always identify the starter by catalog number, series 
identification letter and complete nameplate data. 

MAINTENANCE - These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 

TYPICAL WIRING DIAGRAMS -

and stationary contacts is the only maintenance suggested. 

Mechanical interlock assemblies are factory set. At
tempts to tighten or adjust the mechanical interlock assem
bly could result in the loss of positive interlocking. The 
Series L starters hove capped adjustment screws to dis
courage tightening or attempts at adjustment. 

REPAIRS - Starters disassemble as depicted in the 
illustrations on the back page. Additional attention should 
be given the contact block screws. These are specially 
insulated hex head machine screws used to insure proper 
electrical clearance and should not be substituted. 

ENGINEERING DATA -
600 VOLTS MAXIMUM 

D Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

120 Separate Control Yl 
208 1Yz 1 

9 240 1Yz -

480 2 -
600 2 -

D Full load current must not exceed "Continuous Ampere Rating." 

3 Phose Linn 

i ! 
Lt~J 

Li.;li--s-;,,ch 
(I I U~~ed } 

3 Phose lines 

3 Phase Starters, 3 Wire Control Connections 
Block Type Overload Relay Without Overload Relays Side Mounted Overload Relays 

2 Wire Control Connections 

Renewal Parts List 705-716 - October, 1968 
Supersedes Parts list 705-716 Dated February, 1966 

2 Station, 3 Wire Control Connections 



Connector 
G-13332 

(Use on L. H. Contactor) 
Movable~ 
Contact 

Contact Block 
with Stationary Contacts 

._ Insulated 
Contact Block Screw 

Contact Spring I 
Movable Contact Support 
with Movable Contacts 

and Springs 

Overload 

Operating Coil 
(Includes Coil Screw) 

Blo'k Type Overload Relay 

Heater Element 
(Specify) 

(Bulletin B 15, Manual Reset Type Illustrated) 

Single Phase 

3 Lead 4 Lead 

Description 
Three Repulsion- Repulsion-

Phase Induction' Induction 

of Part or Split Phase or Split Phase 
(Cap. Start- (Cap. Start-

Ind. Run) Ind. Run) 
Type Motor Type Motor 

Part No. Part No. Part No. 

Contact Bloek with X-241076 X-241077 X-241076 Stationary Contacts 

*Movable Contact Support with X-241534 X-241535 X-241534 Movable Contacts & Springs 

Movable Contact Support F-20964 F-20964 F -20964 

Set of Movable Z-21103 Z-21102 Z-21103 Contacts & Springs 

Movable Contact X-240327 

Contact Spring B-31029 

*Yoke & Armature Assembly Z-31857 

Yoke Assembly X-240334 

Armature Assembly X-240335 

Insulated Contact Block Screw M-7243 

OVERLOAD RELAYS 

Description of Relay Catalog No. 

OSingle Pole- Manual Reset - Side Mounted 815-BOV4 

OSingle Pole- Automatic Reset - Side Mounted 816-BOV4 

*fJ Single Pole- Manual Reset- Third Overload Relay Kit 1415-N50 

*B Single Pole- Automatic Reset- Third Overload Relay Kit 1416-N50 

Two Pole- Manual Reset- Block Type 815-BOV15 

Three Pole- Manual Reset - Block Ty~e 815-BOV16 

Two Pole- Automatic Reset - Block Type 816-BOV15 

Three Pole- Automatic Reset - Block Type 816-BOV16 

0 Single phase starters employ a single pole overload relay 
mounted horizontally at the bottom of the starter. 

fJ For use on open type starters - not "field" adaptable to 
enclosed type starters. 

* Added or changed since previous issue. 

Volts 

120 
110 
110 
208 
240 
220 
220 
480 
440 
440 
380 
600 
550 
550 

Yoke and 
Armature Assembly 

Side Mounted Overload Relay 

Overload Relay 

Heater Element 
(Specify) 

(Bulletin B 15, Manual Reset Type Illustrated) 

Operating Coils 

Cycles Coil Coil Current 
Number Inrush Sea led 

60 69A86 .5 .121 
50 .40 .116 
60 69A01 .545 .132 
60 69A113 .29 .070 
60 

69A83 
.25 .06 

50 .20 .058 
60 69A06 .27 .066 
60 

69A288 
.125 .030 

50 .10 .029 
60 

69All 
.136 .033 

50 .10 .031 
60 

69A81 
.072 .020 

50 .070 .022 
60 69A16 .109 .026 

Typi,al Wiring Diagram - Single Phase Starter 

(4 lead Repulsion-Induction Type Motor) 

ORDERING INFORMATION - Your order cannot be 
entered unless the following information is given: Part 
number, description of part, the catalog number and series 
letter of switch. This renewal parts list applies also to the 
above switches when used on control apparatus listed 
under other Bulletin numbers. 

• 

• 

• 



RENEWAL PARTS I 709 
BULLETIN 

FULL VOLTAGE STARTERS 
OPERATION - These 
AC Full Voltage Starters 
are designed for start
ing of polyphase squir
rel cage motors and the 
primary control of slip
ring motors. They can 
also be used for self
starting single phase 
motors. See the Engi
neering Data for spe
cific starter ratings. 

The rapid consistent Bulletin 709, 3 Phase 
action of these starters 

makes them particularly Size OO 
suitable for high speed 
automatic operations. Series K & L Construction 

Starters may be operated by remote control with push 
buttons, float switches, thermostats, pressure switches, snap 
switches, limit switches, or any other form of two or three 
wire pilot device. 

Starters are furnished as standard with three side 
mounted manual reset overload relays. 

REPAIRS - Starters disassemble as depicted in the illus
tration below. Additional attention should be given the 
contact block screws. These are specially insulated hex 
head machine screws used to provide proper electrical 
clearance and should not be substituted. 

Spindle 

CD Stationary Contact 
Block Assembly 

X-233345 Heater Element 

~ IJI'"';fy) 

ENGINEERING DATA-

600 VOLTS MAXIMUM • 60Hz 

D Continuous Ampere Maximum Horsepower Rating 
Rating Volts 3 Phase Single Phase 

115 - Yl 
200 1~ -

9 230 1~ 1 
460 2 -
575 2 -

0 Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE - Construction of these starters is such 
that when properly applied, very little maintenance is 
normally required. Check points which should be con
sidered are as follows: 

Contact Inspection - Periodic inspection of the con
tacts is necessary to insure that the contact surfaces are in 
satisfactory operating condition. If the contacts become 
severely burned, pitted or worn, they should be replaced. 
Never attempt to file or " dress" contacts during their ser
vice life. 

Operating Environment - Starters should always be 
maintained in reasonably contamination free condition 
in order to assure dependable operation. Choice of the 
proper NEMA enclosure type for the application is very 
important in this respect. 

®Insulated 
Contact 

Block Screw 
"')(2 Req'd.) 

~ Q) Movable Contact 

I (D Contact Spring 

0 L.H. or R.H. Overload Relay 
(Bul. 815 Manual Reset Type Illustrated) CD Movable Contact 

Support Assembly CD Armature 
Assembly (only) 

l Connector f G-13332 

Operating Coil 
(Includes Coil Screw) 

(See Table Back Page) 

3 Single 
Item Description of Part Phase Phase 

Part No. Part No. 

1 Stationary Contact Block Assembly X-241076 X-241077 (includes contacts) 

Movable Contact Support Assembly X-241534 X-241535 
2 (includes contacts and springs) 

Movable Contact Support (only) F-20964 F-20964 
3-4 Set of Movable Contacts and Springs Z-21103 Z-21102 

3 Movable Contact X-240327 

4 Contact Spring B-31029 

Item 

5 
6 
7 
8 

9 

(!)Yoke and 
Armature Assembly 

Description of Part 

Insulated Contact Block Screw 
Yoke and Armature Assembly 
Yoke Assembly (only) 
Armature Assembly (only) 
D L.H. or R.H . Overload Relay Manual Reset 
L.H. or R.H. Overload Relay - Automatic Reset 
IEJ Third Overload Relay Kit - Manual Reset 
J.iJ Third Overload Relay Kit - Automatic Reset 

NOTE - Third overload relay kits are not "field" adaptable to enclosed type "Series K" construction starters. 
0 Manual reset overload relays are furnished with spindles. 
IEJ Furnished as third overload relay (T3) on all standard starters. 
J.iJ Furnished as third overload relay (T3) on all starters utilizing Bulletin 816 overload relays. 

Renewal Parts List 709-723- May, 1974 
Supersedes Ports List 709-723 Doted August, 1968 

3 I Single 
Phase Phase 

Part No. 

M-7243 
Z-31857 
X-240334 
X-240335 
815-BOV4 
816-BOV4 
1415-N50 
1416-N50 



OPERATING COILS 

Coli *Coli Current *Volt-Amperes 
Volts Hz Number Inrush Sealed Inrush Sealed 

120 60 .440 .123 60 15 

50 
69A86 

.435 .132 44 13 110 

110 60 69AD1 .480 .135 60 15 

208 60 69A113 .264 .075 60 15 

240 60 .220 .062 60 15 

220 50 
69A83 

.218 .066 44 13 
220 60 69AD6 .240 .067 60 15 

480 60 .110 .031 60 15 

440 50 
69A288 

.109 .033 44 13 
440 60 .120 .034 60 15 

380 50 
69A11 

.116 .033 38 12 

600 60 .088 .025 51 14 

550 50 
69A81 

.087 .026 46 14 

550 60 69A16 .096 .027 60 15 

TYPICAL WIRING DIAGRAMS - (See Applicable Codes and Laws) 

CONTROL 
CIRCUIT 
FUSES 

(WHEN USED! 

JPHASE LI NES 

MOTOR 

3 Phase Starter 
3 Wire Control Connections 

r SINGLE PHASE CONNECTIONS 

CON TROl ~;=======l-+'"--, L2 
CIRCUIT I 

!W~~~EJ'seml! :J 

MOTOR 

I Single Phase Starter I 
3 Wire Control Connections 

~-- - -- , 

L~~ 
2 Wire 
Control 

Start Start r----., r-----, 
.~1 1~1 

~~~ 
: I I I 
L-----J L - ----~ 

Stop Stop 

2 Station, 
3 Wire Control 

ORDERING INFORMATION -Your order cannot be entered unless the following information is given: Part number, 
description of part, the catalog number and series letter of starter. This renewal parts list applies also to these starters 
when used on control apparatus listed under other bulletin numbers. 

*Added or changed since previous issue. 

ALLEN-BRADLEY 
Industrial Control Division 
Milwaukee, Wisconsin 53204 



Full Voltage Starten 

Stationary Contact 
Block Assembly 

LH. or R.H. 

Spindle 
X-233345 

Overload Relay 
(Bul. 815 Manual Reset 

Type Illustrated) 

Heater Element 
(Specify) 

Operating Coil 
(Includes Spring) 
(See Coil Table) 

Description of Part 

Yoke 
(only) 

Yoke and 
Armature 
Assembly 

Stationary Contact Block Assembly (includes contacts, spacer and cover) 
Stationary Contact Block Assembly (less contacts) 

*Contact Block Spacer (only) 
*Contact Block Cover (only) 

Movable Contact Support Assembiy (includes contacts and springs) 
Movable Contact Support Assembly (less contacts and springs) 
Yoke and Armature Assembly 60-50 Hz (includes retainers and spring) 
Yoke and Armature Assembly 25 Hz (includes retainers and spring) 

*Yoke (only) 60-50 Hz 
*Yoke (only) 25 Hz 
*Armature (only) 60-50-25 Hz 

Set of Front and Rear Stationary Contacts 
Set of Movable Contacts and Springs 
Set of Front and Rear Stationary Contacts, Movable Contacts and Springs 

D L.H . or R.H. Overload Relay - Manual Reset 
L.H. or R.H. Overload Relay - Automatic Reset 

D Third Overload Relay Kit - Manual Reset 
Third Overload Relay Kit - Automatic Reset 

D Also available in quantities of Single Pole Sets. Refer to top of page. 
D Manual reset overload relays are furnished with spindles. 

OPERATING COILS 

Volts Hz Coil *Coil Current *Volt-Amperes 
Volts Number Inrush Sealed Inrush Sealed 

120 60 
70A86 

.90 .159 110 20 440 
110 50 .84 .195 93 22 440 
110 60 .98 .173 110 20 380 
95 50 

70A01 
.84 .180 80 17 440 

110 25 70AOS .47 .164 52 18 600 
208 60 70A113 .52 .092 110 20 550 
240 60 

70A83 
.45 .080 110 20 550 

220 50 .42 .098 93 22 550 
220 60 70A06 .49 .087 110 20 110/220 
220 25 70A10 .24 .082 52 18 110/220 
480 60 70A288 .23 .040 110 20 120/ 240 

E) For Single Phase Starters. 

*Added or changed since previous issue. 

Single Phase 
2 Pole 

Part Number 
X-371898 
X-355643 
F-20559 
X-232227 
X-266217 
F-20562 
Z-31849 

-
X-225619 

-

X-225620 
Z-23362 
Z-21104 

0 X-247277 
815-BOV4 
816-BOV4 
1415-N50 
1416-N50 

Hz Coil 
Number 

50 70A288 
60 
50 

70A11 

25 70A15 
60 

70A81 
50 
60 70A16 
25 70A20 
60 E)70A806 
50 

E)70A562 
60 

INDIVIDUAL CONTACTS 

.&Rear Stationary 
Contact Assembly 

, 

Z-23421 

" 

.&Front Stationary 
Contact Assembly 

Z-23420 

~ Movable Contact.& 
X-225936 

§I Movable Contact Spring.& 
~ B-28636 

*Single Pole Contact Set Z -34037 
(.&One each included in single pole 

contact set) 

Coil Cover 
Interlock Part No. Contact 

None Z-21130 
NO Z-21128 
NC Z-21127 

NO-NC Z-21129 
Single Phase Z-21126 

NO - Normally Open 
NC - Normally Closed 

3 Phase 2 Phase, 4 Wire 
3 Pole 4 Pole 

Part Number Part Number 
X-355639 X-355640 
X-355643 X-355644 
F-20559 F-20225 
X-232227 X-232228 
X-232693 X-232694 
F-20562 F-20226 
Z-31849 Z-31849 
Z-31853 -
X-225619 X-225619 
X-268681 -
X-225620 X-225620 
Z-23363 Z-23364 
Z-21105 Z-21106 

0 X-247278 0 X-247279 
815-BOV4 815-BOV4 
816-BOV4 816-BOV4 
1415-N50 1415-N50 
1416-N50 1416-N50 

*Coil Current *Volt-Amperes 
Inrush Sealed Inrush Sealed 

.21 .049 80 22 

.24 .044 110 20 

.21 .045 80 17 

.12 .041 52 18 

.18 .032 110 20 

.17 .039 93 22 

.20 .035 110 20 

.10 .033 52 18 
.98-.49 .173-.087 110 20 
.84-.42 .195-.098 93 22 
.90-.45 .159-.080 110 20 



Full Voltage Starters 
Size 0 • Series K Construction 

OPERATION - These 
AC Full Voltage Starters 
are designed for start
ing of polyphase squir
rel cage motors and the 
primary control of slip
ring motors. They can 
also be used for self
starting single phase 
motors. See the Engi
neering Data for spe
cific starter ratings. 

The rapid consistent 
action of these starters 
makes them particularly 
suitable for high speed 
automatic operations. 

Starters may be op-

Bulletin 709 
3 Phase Starter 

erated by remote control with push buttons, float switches, 
thermostats, pressure switches, snap switches, limit switches, 
or any other form of two or three wire pilot device. 

ENGINEERING DATA -

600 VOLTS MAXIMUM • 60 Hz 

0 Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

120 Separate Control 1 
208 3 -

18 240 3 2 
480 5 -
600 5 -

0 Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE - These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 
and stationary contacts is the only maintenance required . 

REPAIRS-Starters disassemble as depicted in the illustra
tions on Page 2 of this Parts list. Additional consideration 
should be given to the following techniques. 

REMOVING MAGNET AR
MATURE - To remove the 
magnet armature from the 
movable contact support, in
sert screwdriver into slot as il
lustrated and lift screwdriver 
in the direction shown. At the 
same time push the magnet armature out. It may be nec
essary to wiggle the armature before it can be removed 
because of the pressure applied by the retainer spring. 

REPLACING OPERATING 
COIL - To replace the oper
ating coil, first insert the mag
net yoke into the operating 
coil as shown. After this has 
been done, insert both the 
operating coil and the mag
net yoke as a unit into the coil 
cover. When replacing the coil 
cover into the switch unit, be sure the operating lever of the 
interlock contact rests on top of the movable contact support. 

Renewal Parts List 709-710- October, 1970 
Supersedes Parts list 709-724 Dated October, 1967 

BULLETIN 1495 AUXILIARY ~ 
CONTACTS- To provide ex-
tra pilot circuit contacts, one 
or two Bulletin 1495 auxiliary ~----
contacts can be attached to 
the front of the contact block. 

Description of Contact Catalog No. 

Normally Open 1495-Fl 

Normally Closed (Early Break) 1495-GO 

Normally Closed (Late Break) 1495-HO 

TYPICAL WIRING DIAGRAMS 

I 3 Phose Starter I 
3 Wire Control Connections 

2 Phose, 4 Wire Starter I 
3 Wire Control Connections 

I Single Phose Starter I 
3 Wire Control Connections 

120 Volts 240 Volt5 
Ll L2 Ll L2 

Motor 
NOTE: When changing the starter from 120 Volt operation 
to 240 Volt operation or vice versa, the heater element may 
require changing unless the motor current remains the same. 

2 Wire Control 2 Station, 3 Wire Control 

Start Start ,----- --, r - -- --, 
: ---1..-j I ---'--- I 

:~:1 3 I I 2 
:~ ~ , 
L- - -- - J L --- --J 

Stop Stop 

ORDERING INFORMATION - Your order cannot be 
entered unless the following information is given: Part 
number, description of part, the catalog number and series 
letter of starter. This renewal parts list applies also to these 
starters when used on control apparatus listed under 
other Bulletin numbers. 



RENEWAL PARTS I 70S· 
BULLETIN 

FULL VOLTAGE REVERSING STARTERS 

Size 1 with Block 
Type Overload Relays 

Size 1 • Series K and L Construction 
OPERATION - These Bulletin 705 starters are used for 
applications such as full voltage starting and reversing of 
polyphase squirrel cage motors and controlling the primary 
windings of slip-ring motors. 

Bulletin 705 starters consist essentially of a "Forward" 
and a "Reverse" contactor mounted to a common base. 
These contactors are electrically and mechanically ir,ter
locked to guard against both contactors closing at the 
same time. A single block having three overload relays is 
provided on all enclosed starters. Open type starters are 
supplied with either a single block having three overload 
relays mounted below the contactors or three relays 
mounted at the sides of the contactors. 

Either 2 wire or 3 wire control devices may be used as 
control means. 

ENGINEERING DATA-

600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

115 - 2 
200 7Yz -

27 230 7Y2 3 
460 10 -
575 10 -

0 Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE - Construction of these starters is such 
that when properly applied, very little maintenance is 
normally required. Check points which should be con
sidered are as follows: 

Contact Inspection - Periodic inspection of the mov
able and stationary contacts is necessary to insure that 
the contact surfaces are in satisfactory operating condi
tion. If the contacts become severely burned, pitted or 
worn, they should be replaced. Never attempt to file or 
"dress" contacts during their service life. 

Mechanical Interlock Inspection - The purpose of the 
mechanical interlock is to prevent against simultaneous 

Renewal Parts List 705-711 -March, 1973 
Supersedes Parts list 705-711 Dated December, 1968 

"pick up" of both contactors. Although the interlock is 
factory adjusted, it should be rechecked periodically 
during the service life of the starter. Refer to ADJUST
MENT CHECK procedure on page 3. 

Operating Environment - Starters should always be 
maintained in reasonably contamination free condition 
in order to assure dependable operation. Choice of the 
proper NEMA enclosure type for the application is very 
important in this (espect. 

REPAIRS - Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts List. Additional 
consideration should be given to the following techniques. 

Removing Magnet Arma
ture -To remove the magnet 
armature from the movable 
contact support, insert screw
driver into slot as illustrated 
and lift screwdriver in the di
rection shown. At the same 
time push the magnet armature out. It may be necessary 
to wiggle the armature before it can be removed be
cause of the pressure applied by the retainer spring. 

Replacing Operating Coil 
- To replace the operating 
coil, first insert the magnet 
yoke into the operating coil 
as shown. After this has been 
done, insert both the operat
ing. coil and the magnet yoke 
as a unit into the coil cover. When replacing the coil cover 
into the switch unit, be sure the operating lever of the 
interlock contact rests on top of the movable contact 
support, and the yoke retainer is in place. 

BULLETIN 1495 AUXILIARY CONTACTS - These aux
iliary contacts are designed to operate on 1he upward 
motion of the movable contact support assembly. The 
auxiliary contacts are furnished with a captive screw. The 
captive screw is used to engage either of the two inserts 
imbedded in each of the contact block front covers. Refer 
to illustration below. 

IMPORTANT - The auxiliary contact operating lever 
must rest on top of the movable contact support 
assembly. 

Refer to listings in Handy Catalog for 
replacement catalog numbers. 

Captive Screw 



Item 

1 

2 
3 

4 

5 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 

12-15 

16 

~71'1-~\.::lL CD Stationary Contact 
~~ Block Assembly 

~ G) Contact Block Cover 
" ' (only) 

CD 
Movable Contact 
Support Assembly 

@ Mechanical 
Interlock Assembly 

CD 
Yoke Retainer 

CD 
Yoke 

0) 
Armature Ill'-.. _ 

Operating Coil 
(Includes Spring) 

(See Table Page 3) 

0 
Armature 
Retainer 

@ 
Retainer 
Spring 

Single Phase 
3 Lead 

CD 

CONTACTS 

@ Rear Stationary 

l 
Contact Assembly 

. 

@)Front Stationary 
~ Contact Assembly 

~ ® Movable Contact 

~ @ Movable Contact Spring 

Yoke and 
Armature 
Assembly 

®Coil Cover 

3 PHASE 2 PHASE, 4 WIRE 

Single Phase Single Phase 
Repulsion-Induction 4 Lead 4 Lead 

or Split Phase Replusion-lnduction Split Phase 
Description of Part (Cap. Start-lnd. Run) or Split Phase (Cap. Start-lnd. Run) 

Type Motors (Cap. Start-lnd. Run) (Break all lines) 
Type Motors Type Motor 

2 Pole 3 Pole 4 Pole 

Part Number Part Number Part Number 

Stationary Contact Block Assembly (includes contacts, spacer and cover) X-355027 X-355028 X-355029 
Stationary Contact Block Assembly (less contacts) X-355023 X-355024 X-355025 

Contact Block Spacer (only) F -20587 F-20597 F-20175 

Contact Block Cover (only) F-20586 X-232230 X-232231 

Movable Contact Support Assembly (includes contacts and springs) X-232696 X-232697 X-232698 

Movable Contact Support Assembly (less contacts and springs) F -20588 F-20598 F -20167 

Yoke and Armature Assembly 60 -50 Hz (includes retainers and spring) z -31837 z -31837 z -31837 
Yoke and Armature Assembly 25 Hz (includes retainers and spring) Z-31839 z -31839 z -31839 
Yoke 60-50 Hz X-225320 X-225320 X-225320 
Yoke 25 Hz X-270384 X-270384 X-270384 
Armature 60-50-25 Hz X-225321 X-225321 X-225321 
Yoke Retainer F-20179 F-20179 F-20179 
Armature Retainer F-20 178 F-20178 F -20178 
Retainer Spring B-28603 B-28603 B-28603 
Coil Cover - With Normally Open -Normally Closed Interlock Contact Z-2 1134 z -21134 Z-21134 
Rear Stationary Contact Assembly Z-23423 Z-23423 z -23423 
Front Stationary Contact Assembly Z-23422 Z-23422 z -23422 
Movable Contact X-225866 X-225866 X-225866 
Movable Contact Spring B-28595 B-28595 B-28595 
Set of Front and Rear Stationary Contacts Z-23366 z -23367 Z-23368 
Set of Movable Contacts and Springs Z-21108 z -2 1109 Z-21110 
Set of Front and Rear Stationary Contacts, Movable Contacts and Springs X-247281 X-247282 X-247283 
Single Pole Contact Set (includes one (1) Front and Rear Stationary Contacts, Mov- Z-34038 Z-34038 Z-34038 able Contact and Contact Spring) 
Mechanical Interlock Assembly Z-19264 Z-19264 z -19264 

- 2 -
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Overload Relays 
Description of Relay Catalog No. 

Block Type - Two Pole - Manual Reset 815-BOV15 
Block Type Overload Side Mounted Type Overload EJ Block Type - Three Pole - Manual Reset 815-BOV16 

Block Type - Two Pole - Automatic Reset 
Block Type - Three Pole - Automatic Reset 

Side Mounted - Single Pole 
Manual Reset 

Side Mounted - Single Pole 
Automatic Reset 

816-BOV15 
816-BOV16 

El 815-BOV4 
C 1415-N50 
E] 816-BOV4 
C 1416-NSO 

EJ Furnished as standard on latest construction. Heater Element 
(Specify) 

Heater Element 
(Specify) 

E] Single phase starters employ a single pole overload re
lay mounted horizontally at the bottom of the starter. 

(Bulletin B 1 5, manual reset types illustrated) C For use as third overload relay (T3) on open type start
ers- not '!field" adaptable to enclosed type starters. 

0 The manual reset overload relays listed in the table are furnished with spindles. 

OPERATING COILS 

Volts Hz Coil *Coil Current *Volt-Amperes 
Number Inrush Sealed Inrush Sealed 

120 60 1.46 .182 175 22 
71A86 

1.41 155 24 110 50 .218 
110 60 1.52 .185 167 21 

71A01 
1.38 .197 131 19 95 50 

110 25 71A05 .640 .227 71 25 

208 60 71A113 .805 .098 167 21 
240 60 .730 .091 175 22 

71A83 
.705 .109 155 24 220 50 

220 60 71A06 .760 .093 167 21 
220 25 71A10 .320 .114 71 26 
480 60 .365 .046 175 22 

71A288 
.353 155 24 440 50 .054 

440 60 .380 .046 167 21 
71A11 

.346 .049 131 19 380 50 
440 25 71A15 .160 .057 71 26 
600 60 .280 .034 168 21 

71A81 
.270 .041 149 23 550 50 

550 60 71A16 .304 .037 167 21 
550 25 71A20 .130 .046 72 26 

REPLACING MECHANICAL INTERLOCK -
1. Remove the motor starter from the enclosure or panel. 
2. Remove both contact block front covers. 
3. Remove both coil covers, coils and magnet yokes. 
4. Remove both movable contact support assemblies. 
S. Remove both roller lever 

assemblies, (See illustra- Cam & Bracket 
tion). Use a small hammer Assembly 
and punch to "tap-out" 
these assemblies from back 
of the mounting plate. In the 
event that the "retaining 
ring" which holds the shaft 
to the bronze bushing 
should break, the bushing 
must be driven out sep
arately. 

6. Remove the cam and bracket assembly (See illustra
tion) which is secured by screws "A". Insert the re
placement cam and bracket assembly securing loosely 
with screws "A" and associated flat washers. 

* Added or changed since previous issue. 

7. Place springs onto roller assemblies. 

IMPORTANT: Be sure the springs are in their proper 
position before attempting to insert roller lever 
assemblies. 

8. Insert replacement roller lever assemblies and tap or 
press into position until they bottom out within the steel 
bushing. 

IMPORTANT: Use care to avoid catching the roller 
lever assemblies on the edge of the center cam. 

9. Replace both movable contact support assemblies, 
coils, magnet yokes and coil covers. Be sure all auxil
iary contact and mechanical interlock operating levers 
rest on top of the movable contact support and the 
yoke retainer is in place. Incorrect position of these 
levers will cause improper operation and equipment 
damage. 

10. Replace both contact block front covers. 

ADJUSTING THE MECHANICAL INTERLOCK - With 
screws "A" loosened and the starter in the vertical position, 
hold the left hand contactor in the fully closed position by 
pressing upward on the bottom of the movable contact 
support. Turn the cam adjustment screw (see illustration) to 
a point where the right hand contactor has a very slight 
movement (1A4" to 1h2") when alternately pressed upward 
and released so gravity returns the movable contact sup· 
port to the full opened (down) position. Repeat this pro
cedure holding the right hand contactor in the fully closed 
position and check the movement of the left hand con
tactor's movable contact support. Tighten screws "A" 
securely ( 10-20 inch-pounds of torque) . Operate the 
starter manually a few times to check against binding of 
the interlock mechanism. If binding occurs, the adjustment 
may have to be loosened very slightly and rechecked. 

ADJUSTMENT CHECK - As a final adjustment check, 
with power removed from the line terminals and with the 
motor disconnected from the starter, connect a flash light 
test lamp to the L 1 terminal and L3 terminal. Operate the 
starter manually by pushing the movable contact support 
of both contactors up against the interlock at the same 
time. There should be no circuit through these contacts in 
any position of the movable contact supports, i.e., the 
test lamp should not light. If the starter fails to pass the 
test, refer back to "Adjusting the Mechanical Interlock." 

- 3 -



TYPICAL WIRING DIAGRAMS - (See applicable codes and laws) 

3 Phase Starters, 3 Wire Control Connedions 

3 Phow: LinH 

3 Pole Block Type Overload Relay Without Overload Relays 3 Side Mounted Overload Relays 

r------, 

·~· For.:~ o: 3 : ---1..._: 
Rev. L ___ ?_j-5 

. I 

2 Wire Control Connections 

Single Phase Starter 
(3 Wire Control Connections) 

2 Phase, 4 Wire Starter 
(3 Wire Control Connections) 

2 Station, 3 Wire Control Connections 

ORDERING INFORMATION - Your order cannot be entered unless the following information is given: Part number, de
scription of part, catalog number and series letter of starter. This renewal parts list applies also to these starters when used 
on control apparatus listed under other Bulletin numbers. 

- ~~~~~~~~~!~i~~~n 
• Milwaukee, Wisconsin 53204 ® 0 . 



RENEWAL PARTS I 709 
BULLETIN 

FULL VOLTAGE STARTERS 

Bulletin 709 
3 Phase Starter 

Size 1 • Series K and L Construction 

OPERATION - These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. They can also be 
used for self-starting single phase motors. See the Engi
neering Data for specific starter ratings. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with push 
buttons, float switches, thermostats, pressure switches, snap 
switches, limit switches, or any other form of two or three 
wire pilot device. 

Starters are equipped as standard with three side 
mounted manual reset overload relays. 

ENGINEERING DATA-

600 VOLTS MAXIMUM • 60 Hz 

0 Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

115 - 2 
200 7\1'2 -

27 230 7\1'2 3 
460 10 -
575 10 -

0 Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE - Construction of these starters is such 
that when properly applied, very little maintenance is 
normally required. Check points which should be con
sidered are as follows: 

Contact Inspection - Periodic inspection of the mov
able and stationary contacts is necessary to insure that 
the contact surfaces are in satisfactory operating condi
tion. If the contacts become severely burned, pitted or 
worn, they should be replaced. Never attempt to file or 
"dress" contacts during their service life. 

Operating Environment - Starters should always be 
maintained in reasonably contamination free condition 
for dependable operation. Choice of the proper NEMA 
enclosure type for the application is very important in 
this respect. 

Renewal Parts List 709-711 -August, 1973 
Supersedes Parts list 709-711 Dated September, 1970 

REPAIRS - Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

Removing Magnet Arma
ture - To remove the magnet 
armature from the movable 
contact support, insert screw
driver into slot as illustrated 
and lift screwdriver in the di
rection shown. At the same 
time push the magnet armature out. It may be necessary 
to wiggle the armature before it can be removed be
cause of the pressure applied by the retainer spring. 

Repladng Operating Coil 
- To replace the operating 
coil, first insert the magnet 
yoke into the operating coil 
as shown. After this has been 
done, insert both the operat
ing. coil and the magnet yoke 
as a unit into the coil cover. When replacing the coil cover 
into the switch unit, be sure the operating lever of the 
interlock contact rests on top of the movable contact 
support, and the yoke retainer is in place. 

BULLETIN 1495 AUXILIARY CONTACTS - These aux
iliary contacts are designed to operate on the upward 
motion of the movable contact support assembly. The 
auxiliary contacts are furnished with a captive screw. The 
captive screw is used to engage either of the two inserts 
imbedded in the contact block front cover. Refer to 
illustration below. 

IMPORTANT - The auxiliary contact operating lever 
must rest on top of the movable contact support 
assembly. 

Refer to listings in Handy Catalog for 
replacement catalog numbers. 

Captive Screw 

ORDERING INFORMATION - Your order cannot be en· 
tered unless the following information is given: Part num
ber, description of part, catalog number and series letter 
of starter. This renewal parts list applies also to these 
starters when used on control apparatus listed under 
other bulletin numbers. 



Q) Stationary Contact 
Block Assembly 

0 ~ G) Contact Block Cover 
Contact Block Spacer ~ (only) 

~ 

Item 

1 

2 
3 

4 

5 

6 

7 
8 
9 
10 

11 

12 
13 
14 
15 

12-15 

(only) 

CD 
Movable Contact 
Support Assembly 

est? 

CD [J Yoke Retainer 

CD 
Yoke 

Operating Coil 
(Includes Spring) 

(See Table Page 3) @ 
Retainer 
Spring 

Description of Part 

Stationary Contact Block Assembly (includes contacts, spacer and cover) 
Stationary Contact Block Assembly (less contacts) 
Contact Block Spacer (only) 
Contact Block Cover (only) 
Movable Contact Support Assembly (includes contacts and springs) 
Movable Contact Support Assembly (less contacts and springs) 
Yoke and Armature Assembly 60-50 Hz (includes retainers and spring) 
Yoke and Armature Assembly 25 Hz (includes retainers and spring) 
Yoke 60-50 Hz 
Yoke 25Hz 
Armature 60-50-25 Hz 
Yoke Retainer 
Armature Retainer 
Retainer Spring 
Coil Cover- Single Phase 
Coil Cover - With Normally Closed Interlock Contact 
Coil Cover- With Normally Open Interlock Contact 
Coil Cover - With Normally Open-Normally Closed Interlock Contact 
Coil Cover- Without Interlock Contact 
Rear Stationary Contact Assembly 
Front Stationary Contact Assembly 
Movable Contact 
Movable Contact Spring 
Set of Front and Rear Stationary Contacts 
Set of Movable Contacts and Springs 
Set of Front and Rear Stationary Contacts, Movable Contacts and Springs 
Single Pole Contact Set (includes one (1) Front and Rear Stationary Contacts, 

Movable Contact and Contact Spring) 

-2-

® 

CONTACTS 

@Rear Stationary 
Contact Assembly 

ll . @ Frnort '"''"'" f ~ Contact Assembly 

~@ Movable Contact 

~ @ Movable Contact Spring 

Yoke and 
Armature 
Assembly 

®Coil Cover 

SINGLE PHASE 3 PHASE 2 PHASE, 4 WIRE 
2 Pole 3 Pole 4 Pole 

Part Number Part Number Part Number 

X-355027 X-355028 X-355029 
X-355023 X-355024 X-355025 
F-20587 F-20597 F-20175 
F-20586 X-232230 X-232231 
X-232696 X-232697 X-232698 
F-20588 F-20598 F-20167 
Z-31837 Z-31837 Z-31837 
Z-31839 Z-31839 Z-31839 
X-225320 X-225320 X-225320 
X-270384 X-270384 X-270384 
X-225321 X-225321 X-225321 
F-20179 F-20179 F-20179 
F-20178 F-20178 F-20178 
B-28603 B-28603 B-28603 
Z-21131 - -

- Z-21132 Z-21132 
- Z-21133 Z-21133 
- Z-21134 Z-21134 
- Z-21135 Z-21135 

Z-23423 Z-23423 Z-23423 
Z-23422 Z-23422 Z-23422 
X-225866 X-225866 X-225866 
B-28595 B-28595 B-28595 
z -23366 Z-23367 Z-23368 
Z-21108 Z-21109 Z-21110 
X-247281 X-247282 X-247283 

Z-34038 Z-34038 Z-34038 

I 

I 



0 . . 

Coil 
Volts 

120 

110 

110 

95 

110 

208 

240 

220 

220 

220 

480 

Overload Relays 
Block Type Overload Side Mounted Type Overload 

Hz 

60 

50 

60 

50 

25 

60 

60 

50 

60 

25 

60 

Heater Element 
(Specify) 

D Spindle 
X-233345 

Heater Element 
(Specify) 

(Bulletin 815, Manual Reset Type Illustrated) 

OPERATING COILS 

Coil Coil Current Volt-Amperes Coil 
Number Inrush Sealed Inrush Sealed Volts 

1.46 .182 175 22 440 
71A86 

1.41 155 440 .218 24 

380 1.52 .185 167 21 
71A01 

1.38 .197 131 19 440 

71A05 .640 .227 71 25 600 

71A113 .805 .098 167 21 550 

.730 .091 175 22 550 
71A83 

.705 .109 155 24 550 

71A06 .760 .093 167 21 110/220 

71A10 .320 .114 71 26 110/ 220 

71A288 .365 .046 175 22 120/ 240 

a For single phase starters. 

TYPICAL WIRING DIAGRAMS -(See Applicable Codes and Laws) 

Description of Relay 

Block Type - Two Pole - Manual Reset 
Block Type - Three Pole - Manual Reset 
Block Type - Two Pole - Automati c Reset 
Block Type - Three Pole - Automatic Reset 

Side Mounted- Single Pole
Manual Reset 

Side Mounted - Single Pole 
Automatic Reset 

Catalog No. 

815-BOV15 
815-BOV16 
816-BOV15 
816-BOV16 
815-BOV4 

fJ 1415-N50 
816-BOV4 

E) 1416-N50 

D The manual reset overload relays in the table 
above are furnished with spindles. 

fJ Furnished as third overload relay (T3) on all 
standard starters. 

EJ Furnished as third overload relay (T3) on starters 
utilizing Bulletin 816 overload relays. 

Hz 

50 

60 

50 

25 

60 

50 

60 

25 

60 

50 

60 

Ll 

Coil Coil Current Volt-Amperes 
Number Inrush Sealed Inrush 

71A288 .353 .054 155 

.380 .046 167 
71A11 

.346 .049 131 

71A15 .160 .057 71 

.280 .034 168 
71A81 

.270 .041 149 

71A16 .304 .037 167 

71A20 .130 .046 72 

a 71Asos 1.52-.76 .178-.089 175 

1.41-.70 .218-.109 155 a 71AS&2 
1.46-.73 .182-.091 175 

I Single Phase Starter I 
3 W ire Control Connections 

115 Volts 
L2 Ll 

230 Volts 
L2 

Motor Motor 

Sealed 

24 

21 

19 

26 

21 

23 

21 

26 

22 

24 

22 

3 Phase Starter 

3 Wire Control Connections 

I 2 Phase, 4 Wire Starter I 
3 Wire Control Connections 

NOTE: When changing the starter from 115 Volt operation 
to 230 Volt operation or vice versa, the healer element may 
require changing unless the motor current remains the same. 

2 Wire 
Control 

Start Start 

2 Station, 
3 Wire Control 

,...-----.... r-----, 

~~-L-! :___.__: 3 
I I 2 
:~ 1 1 
L-----J L-----J 

Stop Stop 

-

ALLEN-BRADLEY 
Industrial Control Division 
Milwaukee, Wisconsin 53204 



RENEWAL PARTS I 
BULLETIN 

709 

FULL VOLTAGE STARTERS • Size 2 • Series K and L Construction 

Bulletin 709 
3 Phase Starter 

OPERATION - These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. They can also be 
used for self-starting single phase motors. See the Engi
neering Data for specific starter ratings. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with push 
buttons, float switches, thermostats, pressure switches, snap 
switches, limit switches, or any other form of two or three 
wire pilot device. 

Starters are equipped as standard with three side 
mounted manual reset overload relays. 

ENGINEERING DATA-

600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

115 - 3 
200 10 -

45 230 15 7Yz 
460 25 -
575 25 -

D Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE - Construction of these starters is such 
that when properly applied, very little maintenance is 
normally required . Check points which should be con
sidered are as follows: 

Contact Inspection - Periodic inspection of the mov
able and stationary contacts is necessary to insure that 
the contact surfaces are in satisfactory operating condi
tion. If the contacts become severely burned, pitted or 
worn, they should be replaced. Never attempt to file or 
"dress" contacts during their service life. 

Operating Environment - Starters should always be 
maintained in reasonably contamination free condition 
for dependable operation. Choice of the proper NEMA 
enclosure type for the application is very important in 
this respect. 

Renewal Parts List 709-712- May, 1974 
Supersedes Parts list 709-712 Dated July, 1969 

REPAIRS - Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

Removing Magnet Arma
ture - To remove the magnet 
armature from the movable 
contact support, insert screw
driver into slot as illustrated 
and lift screwdriver in the di
rection shown. At the same 

Repladng Operating Coil 
- To replace the operating 
coil, first insert the magnet 
yoke into the operating coil 
as shown. After this has been 
done, insert both the operat
ing coil and the magnet yoke 
as a unit into the coil cover. When replacing the coil cover 
into the switch unit, be sure the operating lever of the 
interlock contact rests on top of the movable contact 
support, and the yoke retainer is in place. 

BULLETIN 1495 AUXILIARY CONTACTS - These aux
iliary contacts ore designed to operate on the upward 
motion of the movable contact support assembly. The 
auxiliary contacts ore furnished with a captive screw. The 
captive screw is used to engage either of the two inserts 
imbedded in the contact block front cover. Refer to 
illustration below. 

IMPORT ANT - The auxiliary contact operating lever 
must rest on top of the movable contact support 
assembly. 

Refer to listings in Handy Catalog for 
replacement catalog numbers; 

Captive Screw 

ORDERING INFORMATION - Your order cannot be en
tered unless the following information is given: Port num
ber, description of part, catalog number and series letter 
of starter. This renewal parts list applies also to these 
starters when used on control apparatus listed under 
other bulletin numbers. 



Item 

1 

2 
3 

4 

5 

6 

7 
8 
9 

10 

11 

12 
13 
14 
15 

12-15 

CD Stationary Contact 
Block Assembly 

0 
Contact Block Spacer 

(only) 

G) Contact Block Cover 
(only) 

CD 
Movable Contact 
Support Assembly 

Operating Coil 
(Includes Spring) 

(See Table Page 3) 

CD 
Yoke Retainer 

CD~ 
Yoke ~-
G) 'I)~· Armature ~ 

0 
· 

IJQ' 

® . 
Armature 
Retainer 

®~ 
Retainer 
Spring 

CONTACTS 

@Rear Stationary 
Contact Assembly 

11 A@ Front Stationary w Contact Assembly 

CD 
Yoke and 
Armature 
Assembly 

@ Movable Contact 

~ @) Movable Contact Spring 

®Coil Cover 

SINGLE PHASE 3 PHASE 2 PHASE, 4 WIRE 
Description of Part 2 Pole 3 Pole 4 Pole 

Part Number Part Number Part Number 

Stationary Contact Block Assembly (includes contacts, spacer and cover) X-355646 X-355647 X-355648 
Stationary Contact Block Assembly (less contacts) X-355650 X-355651 X-355652 
Contact Block Spacer (only) F-20626 F-20310 F-20694 
Contact Block Cover (only) X-232802 X-232803 X-232804 
Movable Contact Support Assembly (includes contacts and springs) X-232700 X-232701 X-232702 
Movable Contact Support. Assembly (less contacts and springs) F-20625 F-20323 F-20693 
Yoke and Armature Assembly 60-50 Hz (includes retainers and spring) Z-31837 Z-31837 Z-31837 
Yoke and Armature Assembly 25 Hz (includes retainers and spring) Z-31839 Z-31839 Z-31839 
Yoke 60-50 Hz X-225320 X-225320 X-225320 
Yoke 25Hz X-270384 X-270384 X-270384 
Armature 60-50-25 Hz X-225321 X-225321 X-225321 
Yoke Retainer F-20179 F-20179 F-20179 
Armature Retainer F-20178 F-20178 F-20178 
Retainer Spring B-28603 B-28603 B-28603 
Coil Cover - Single Phase Z-21131 - -
Coil Cover - With Normally Closed Interlock Contact - Z-21132 Z-21132 
Coil Cover - With Normally Open Interlock Contact - Z-21133 Z-21133 
Coil Cover - With Normally Open-Normally Closed Interlock Contact - Z-21134 Z-21134 
Coil Cover - Without Interlock Contact - Z-21135 Z-21135 
Rear Stationary Contact Assembly Z-23425 Z-23425 Z-23425 
Front Stationary Contact Assembly Z-23424 Z-23424 Z-23424 
Movable Contact X-226979 X-226979 X-226979 
Movable Contact Spring B-28874 B-28874 B-28874 
Set of Front and Rear Stationary Contacts Z-23370 Z-23371 Z-23372 
Set of Movable Contacts and Springs Z-21112 Z-21113 Z-21114 
Set of Front and Rear Stationary Conta~ts, Movable Contacts and Springs X-247285 X-247286 X-247287 
Single Pole Contact Set (includes one (I) Front and Rear Stationary Contacts, Z-34039 Z-34039 Z-34039 

Movable Contact and Contact Spring) 

-2-



e 0 . 

Coil 
Volts 

120 

110 

110 

95 
110 

208 
240 
220 

220 

220 

480 

D Overload Relays 

Block Type Overload Side Mounted Type Overload 

Spindle 
X-233345 

Heater Element 
(Specify) 

Spindle 
X-233345 

Heater Element 
(Specify) 

(Bulletin 815, Manual Reset Type Illustrated) 

OPERATING COILS 

Hz Coil Coil Current Volt-Amperes Coil 
Number Volts Inrush Sealed Inrush Sealed 

60 1.97 .252 240 31 440 

50 
72A86 

1.84 .318 205 35 440 

60 2.15 .275 240 31 380 
72A01 

50 1.89 .308 180 30 440 

25 72A05 .790 .237 88 26 600 

60 72A113 1.13 .144 235 30 550 
60 .985 .126 240 31 550 

50 
72A83 

.920 .159 205 35 550 
60 72A06 1.07 .138 240 31 120/240 
25 72A10 .400 .118 88 26 110/220 
60 72A288 .493 .063 240 31 

Description of Relay 

Block Type - Two Pole - Manual Reset 
Block Type - Three Pole - Manual Reset 
Block Type - Two Pole - Automatic Reset 
Block Type - Three Pole - Automatic Reset 

Side Mounted - Single Pole 
Manual Reset 

Side Mounted - Single Pole 
Automatic Reset 

Catalog No. 

815-COV15 
815-COV16 
816-COV15 
816-COV16 
815-COV4 

D 1415-N52 
816-COV4 

EJ 1416-N52 

0 Note-All replacement overload relays are fur
nished with lugs. Manual reset overload relays are 
furnished with spindles. 

D Furnished as third overload relay (T3) on all 
standard starters. 

EJ Furnished as third overload relay (T3) on starters 
utilizing Bulletin 816 overload relays. 

Coil Coil Current Volt-Amperes 
Hz Number Inrush Sealed Inrush Sealed 

50 72A288 .460 .080 205 35 
60 .537 .069 240 31 

72A11 
50 .473 .077 180 30 
25 72A15 .200 .059 88 26 
60 .394 .050 240 31 

72A81 
50 .368 .064 205 35 
60 72A16 .430 .055 240 31 
25 72A20 .160 .047 88 26 
60 1.97/ .985 .252/.196 240 31 
50 

D 72A562 
1.84/.920 .318/.159 205 35 

D For single phase starters. 

TYPICAL WIRING DIAGRAMS -(See Applicable Codes and Laws) 

3 Phose Starter 

3 Wire Control Connections 

2 Wire 
Control 

I 2 Phose, 4 Wire Starter I 
3 Wire Control Connections 

Ll 

Single Phose Starter I 
3 Wire Control Connections 

115 Volts 
L2 Ll 

230 Volts 
L2 

Motor 
NOTE: When changing the starter from 115 Volt operation 
to 230 Volt operation or vice verso, the heater element may 
require changing unless the motor current remains the same. 

2 Station, 
3 Wire Control 

Start Start ,-----.-. r-----, 
: ---'--1 I --L- I 

:~:, 3 
' ' 2 
: ~~~ 
L-----J L-----J 

Stop Stop 

ALLEN-BRADLEY 
Industrial Control Division 
Milwaukee, Wisconsin 53204 
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Full Voltage Starters 
Size 3 • Series K Construdion 

Bulletin 709 
3 Phase Starter 

OPERATION -These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. They can also be 
used for self-starting single phase motors. See the 
Engineering Data for specific starter ratings. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with 
push buttons, float switches, thermostats, pressure switches, 
snap switches, limit switches, or any other form of two or 
three wire pilot device. 

ENGINEERING DATA-
600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

120 Separate Control -
208 30 15 

90 240 30 15 
480 50 -
600 50 -

0 Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE- These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 
and stationary contacts is the only maintenance required. 

REPAIRS- Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

REMOVING MAGNET AR
MATURE- To remove the 
magnet armature from the 
movable contact support, in
sert screwdriver into slot as il
lustrated and lift screwdriver 
in the direction shown. At the 
same time push the magnet armature out. It may be nec
essary to wiggle the armature before it can be removed 
because of the pressure applied by the retainer spring. 

REPLACING OPERATING 
COIL- To replace the oper
ating coil, first insert the mag
net yoke into the operating 
coil as shown. After this has 
been done, insert both the 
operating coil and the mag-

Renewal Parts List 709-713-July, 1969 
Supersedes Parts list 709-713 Dated November, 1967 

net yoke as a unit into the coil cover. When replacing 
the coil cover into the switch unit, be sure the operating 
lever of the interlock contact rests on top of the movable 
contact support. 

BULLETIN 1495 AUXILIARY 
CONTACTS- To provide ex
tra pilot circuit contacts, up 
to four extra Bulletin 1495 
auxiliary contacts can be 
attached to the front of the 
contact block. 

~~ 
Description of Contact Catalog No. 

Normally Open 1495-Fl 

Normally Closed (Early Break) 1495-G3 

Normally Closed (Late Break) 1495 -HO 

TYPICAL WIRING DIAGRAMS -

Start 

OL 

13 Phase Starter I 
3 Wire Control Connections 

l2 Phase, 4 Wire Starter I 
3 Wire Control Connections 

OL 

I 
I 

2 Wire Control 2 Station, 3 Wire Control 
Start Start ,----.., r-----, 

]~3 I I 2 

:~' 1 L-----J L _____ J 

pe ~ 
Stop Stop 



Full Voltage Starters 
Size 3 • Series K Construction 

Bulletin 709 
3 Phase Starter 

OPERATION -These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. They can also be 
used for self-starting single phase motors. See the 
Engineering Data for specific starter ratings. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with 
push buttons, float switches, thermostats, pressure switches, 
snap switches, limit switches, or any other form of two or 
three wire pilot device. 

ENGINEERING DATA-
600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere Rating 
Maximum Horsepower Rating 

Volts 3 Phase Single Phase 

120 Separate Control -
208 30 15 

90 240 30 15 
480 50 -
600 50 -

D Full load current must not exceed "Continuous Ampere Rating." 

MAINTENANCE- These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 
and stationary contacts is the only maintenance required. 

REPAIRS- Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

REMOVING MAGNET AR
MATURE- To remove the 
magnet armature from the 
movable contact support, in
sert screwdriver into slot as il-
lustrated and lift screwdriver \ 
in the direction shown. At the 
same time push the magnet armature out. It may be nec
essary to wiggle the armature before it can be removed 
because of the pressure applied by the retainer spring. 

REPLACING OPERATING 
COIL- To replace the oper
ating coil, first insert the mag
net yoke into the operating 
coil as shown. After this has 
been done, insert both the 
operating coil and the mag-

Renewal Parts List 709-713-July, 1969 
Supersedes Parts list 709-713 Dated November, 1967 

net yoke as a unit into the coil cover. When replacing 
the coil cover into the switch unit, be sure the operating 
lever of the interlock contact rests on top of the movable 
contact support. 

BULLETIN 1495 AUXILIARY 
CONTACTS- To provide ex
tra pilot circuit contacts, up 
to four extra Bulletin 1495 
auxiliary contacts can be 
attached to the front of the 
contact block. 

Description of Contact Catalog No. 

Normally Open 1495-Fl 

Normally Closed (Early Break) 1495-G3 

Normally Closed (Late Break) 1495-HO 

TYPICAL WIRING DIAGRAMS -

Start 

13 Phase Starter I 
3 Wire Control Connections 

OL 

l2 Phase, 4 Wire Starter I 
3 Wire Control Connections 

2 Wire Control 2 Station, 3 Wire Control 
Start Start 

r ---- -, r-----, 

!~~: !--'---: 3 
I I 2 
: ~~~ 
L --- --J L _____ J 

Stop Stop 



Stationary Contact 
Block Assembly 

L.H. or R.H. 
Overload Relay 

(Bul. 815 Manual Reset 
Type Illustrated) 

Contact Block Spacer 
(only) 

Spindle 
X-233345 

Movable Contact 
Support Assembly 

Heater Element 
(Specify) 

Operating Coil 
(Includes Spring) 

(See Table Page 3) 

Block Type Overload Relay 

Overload Relay 

Spindle 
X-233345 

Heater Element 
(Specify) 

(Bulletin 815, Manual Reset Type Illustrated) 

Description of Part 

INDIVIDUAL CONTACTS 

.&:Rear Stationary 
Contact Assembly 

Z-33456 
.Afront Stationary 
Contact Assembly 

Z-33455 

Movable Contact .A 
X-227800 

Movable Contact Spring"" 
B-29071 

Single Pole Contact Set Z -34040 
(.AOne each included in single pole 

contact set) 

Yoke and Armature 
Assembly 

(only) 

~Coil Cover 

Interlock 
Contact 
None 
NO 
NC 

NO-NC 

Part 
Number 
Z-21139 

Z-21137 

Z-21136 

Z-21138 

NO - Normally Open 
NC - Normally Closed 

0 OVERLOAD RELAYS 
Description of Relay Catalog No. 

Single Pole-Manual Reset- Side Mounted 815-DOV4 
Single Pole-Automatic Reset- Side Mounted 816-DOV4 
Single Pole-Manual Reset-Third Overload Relay Kit 1415-N53 
Single Pole-Automatic Reset- Third Overload Relay Kit 1416-N53 
Two Pole-Manual Reset- Block Type 815-DOV15 
Three Pole-Manual Reset- Block Type 815-DOV16 
Two Pole-Automatic Reset- Block Type 816-DOV15 
Three Pole-Automatic Reset-Block Type 816-DOV16 

D NOTE - All replacement overload relays are furnished with 
wiring lugs. Manual reset overload relays are furnished 
with spindles. Block type overload relays are not used, as 
standard, on Bulletin 709 starters. 

3 PHASE 2 PHASE, 4 WIRE 
3 Pole 4 Pole 

Part Number Part Number 

Stationary Contact Block Assembly (includes contacts, spacer and cover) X-355655 X-355656 

Stationary Contact Block Assembly (less contacts) X-355659 X-355660 

Contact Block Spacer (only) F-20424 F-20776 

Contact Block Cover (only) X-232807 X-232808 

Movable Contact Support Assembly (i ncludes contacts and springs) X-232705 X-232706 

Movable Contact Support Assembly (less contacts and sp rings) F-20527 F-20777 

Yoke and Armature Assembly 60-50 Hz (includes retainers and spring) Z-31850 Z-31850 
Yoke and Armature Assembly 25 Hz (includes retainers and spring) Z-31854 -

Yoke Assembly (only) 60-50 Hz X-227198 X-227198 
Yoke Assembly (only) 25 Hz X-264859 -

Armature Assembly (only) 60-50-25 Hz X-227197 X-227197 
Set of Front and Rear Stationary Contacts Z-23375 Z-23376 

Set of Movable Contacts and Springs Z-21117 Z-2ll18 

Set of Front and Rear Stationary Contacts, Movable Contacts and Springs iJ X-247290 iJ X-247291 

iJ Also available in quantities of Single Pole Sets. Refer to top of page. 



OPERATING COILS 

3 POLE Coil Current Volt-Amperes 4 POLE Coil Current Volt-Amperes 
Volts Hz 

Coil Number Coil Number Sealed Inrush Sealed Inrush Sealed Inrush Sealed Inrush 

120 60 
73A86 

4.82 .356 580 43 
73A803 

5.34 .392 640 47 
110 50 5.10 .400 550 44 5.80 .428 640 47 
110 60 

73A01 
5.26 .388 580 43 

73A754 
5.82 .428 640 47 

95 50 5.12 .404 490 39 5. 72 .430 490 41 
110 25 73A05 2.92 .410 320 45 73A05 2. 92 .410 320 45 
208 60 73A113 2.78 .205 580 43 73A875 3.08 .226 640 47 
240 60 

73A83 
2.41 .178 580 43 

73A804 
2.67 .196 640 47 

220 50 2. 55 .200 550 44 2.90 . 214 640 47 
220 60 73A06 2.63 .194 580 43 73A755 2. 91 .214 640 47 
220 25 73A10 1.46 .205 320 45 73A10 1.46 .205 320 45 
480 60 

73A288 
1.20 .089 580 43 

73A805 
1.33 .098 640 47 

440 50 1.27 .100 550 44 1.45 .107 640 47 
440 60 

73A11 
1.32 .097 580 43 73A756 

1.46 .107 640 47 
380 50 1. 43 .108 490 39 1.43 .108 490 41 
440 25 73A15 . 74 .120 320 45 73A15 .74 .120 320 45 
600 60 

73A81 
.965 .071 580 43 

73A987 
1. 07 .078 640 47 

550 50 1.02 .080 550 44 1.16 .086 640 47 
550 60 73A16 1. 05 .078 580 43 73A757 1.16 .086 640 47 
550 25 73A20 .58 .082 320 45 73A20 .58 .082 320 45 

ORDERING INFORMATION- Your order cannot be entered unless the following information is given: 
Part number, description of part, the catalog number and series letter of starter. This renewal parts list 
applies also to these starters when used on control apparatus listed under other Bulletin numbers. 

Bulletin 709TM , 3 Phase 
Two Motor Starter 

TYPICAL WIRING DIAGRAM -

BULLETIN 709TM - These starters are three pole full 
voltage starters with additional sets of overload relays. 
They are capable of simultaneously starting two, three or 
four motors. Each motor is protected from sustained over
loads by two overload relays. These starters are also 
capable, when combined with a suitable manual drum 
switch, of controlling two, three and four speed motors. 
Each speed is adequately protected by two overload relays. 

All parts as listed on this parts list for the standard 
three pole, three phase starters are applicable to the 
Bulletin 709TM starters. Block type overload relays ere 
used when more than two motors or two speeds are 
controlled. 

3 Wire Control Connections 
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Full Voltage Starters 
Size 4 • Series K Construction 

Bulletin 709 
3 Phase Starter 

OPERATION - These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with 
push buttons, float switches, thermostats, pressure switches, 
snap switches, limit switches, or any other form of two or 

, three wire pilot device. 

ENGINEERING DATA-

600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere 
Maximum Horsepower 

Rating 
Rating 

Volts 3 Phase 

120 Separate Control 
208 50 

135 240 50 
480 100 
600 100 

D Full load current must not exceed "Continuous Am
pere Rating." 

MAINTENANCE - These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 
and stationary contacts is the only maintenance required. 

REPAIRS - Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

REMOVING MAGNET AR
MATURE- To remove the 
magnet armature from the 
move ble contact support, in
sert screwdrive r into slot as il-
lustrated and lift screwdriver \ 
in the direction shown. At the 
same time push the magnet armature out. It may be nec
essary to wiggle the armature before it can be removed 
because of the pressure applied by the retainer spring. 

REPLACING OPERATING 
COIL - To replace the oper
ating coil, first insert the mag
net yoke into the operating 
coil as shown. After this has 
been done, insert both the 
operating coil and the mag-

Renewal Parts List 709-714- July, 1969 
Supersedes Parts list 709-714 Dated January 2, 1964 

net yoke as a unit into the coil cover. When replacing 
the coil cover into the switch unit, be sure the operating 
lever of the interlock contact rests on top of the movable 
contact support. 

BULLETIN 1495 AUXILIARY 
CONTACTS- To provide ex
tra pilot circuit contacts, up 
to four extra Bulletin 1495 
auxiliary contacts can be 
attached to the front of the 
contact block. 

Description of Contact Catalog No. 

Normally Open 1495-Fl 

Normally Closed (Ea rly Break) 1495-G4 

Normally Closed (Late Break) 1495-HO 

TYPICAL WIRING DIAGRAMS -

Ll L 2 

Start 

OL 

I 3 Phase Starter I 
3 Wire Control Connections 

OL 

I 2 Phase, 4 Wire Starter I 
3 Wire Control Connections 

2 Wire Control 2 Station, 3 Wire Control 
Start Start 

r-----, r-----, : ___.__ , :--L-1 
~~~~~ I I 

: I I I I 
L-----J L-----.J 

Stop Stop 



L.H. or R.H. 

Spindle 
X-233345 

"" 

Stationary Contact 
Block Assembly 

Contact Block Spacer 
(only) 

Contact Block Cover 
(only) 

Overload Relay 
(Bul. 815 Manual Reset 

Type Illustrated) 
Heater Element 

Movable Contact 
Support Assembly 

(Specify) 

INDIVIDUAL CONTACTS 

4Rear Stationary 
Contact Assembly 
Z-33458 

•Front Stationary 
Contact Assembly -

Z-33457 

~~ Movable Contact .A 
~ X-227718 
i!l Movable Contact Spring 4 
~ B-29059 

Single Pole Contact Set Z-34041 
(40ne each included in single pole 

contact set) 

,....coil Cover 

Interlock Part 
Contact Number 

None Z-21143 
Armature 

(only) NO Z-21141 

Operating Coil 
(Includes Spring) 

(See Table Page 3) 

Blo'k Type Overload Relay 

Overload Relay 

Spindle 
X-233345 

/ Heater Element 
/ (Specify) 

(Bulletin 815, Manual Reset Type Illustrated) 

Description of Part 

Yoke and Armature 
Assembly 

NC 

NO·NC 

Z-21140 

Z-21142 

NO - Normally Open 
NC - Normally Closed 

0 OVERLOAD RELAYS 

Description of Relay Catalog No. 

Single Pole-Manual Reset- Side Mounted 815-EOV4 
Single Pole-Automatic Reset- Side Mounted 816-EOV4 
Single Pole-Manual Reset- Third Overload Relay Kit 1415-N54 
Single Pole-Automatic Reset- Third Overload Relay Kit 1416-N54 
Two Pole-Manual Reset- Block Type 815-EOV15 
Three Pole-Manual Reset-Block Type 815-EOV16 
Two Pole-Automatic Reset- Block Type 816-EOV15 
Three Pole-Automatic Reset- Block Type 816-EOV16 

D NOTE - All replacement overload relays are furnished with 
wiring lugs. Manual reset overload relays are furnished with 
spindles. Block type overload relays are not used, as 
standard, on Bulletin 709 starters. 

3 PHASE 2 PHASE, 4 WIRE 

3 Pole 4 Pole 

Part Number Part Number 

Stationary Contact Block Assembly (includes contacts, spacer and cover) X-355663 X-355664 

Stationary Contact Block Assembly (less contacts) X-355667 X-355668 

Contact Block Spacer (only) F-20411 F-20784 

Contact Block Cover (only) X-232811 X-232812 

Movable Contact Support Assembly (includes contacts and springs) X-232709 X-232710 

Movable Contact Support Assembly (less contacts and springs) F-20528 F-20738 

Yoke and Armature Assembly 60-50 Hz (includes retainers and spring) Z-31851 Z-31851 

Yoke and Armature Assembly 25Hz (includes retainers and spring) z -31855 -

Yoke (only) 60-50 Hz X-225333 X-225333 

Yoke (only) 25 Hz X-264860 -

Armature (only) 60-50-25 Hz X-225334 X-225334 

Set of Front and Rear Stationary Contacts Z-23379 Z-23380 

Set of Movable Contacts and Springs z -21121 Z-21122 

Set of Front and Rear Stationary Contacts, Movable Contacts and Springs f) X-247294 f) X-247295 

1EJ Also available in quantities of Single Pole Sets. Refer to top of page. 



OPERATING COILS 
3 POLE Coil Current Volt-Amperes 4 POLE Coil Current Volt-Amperes 

Volts Hz 
Coil Number Inrush Sealed Sealed Inrush Coil Number Inrush ·Sealed Inrush Sealed 

120 60 74A86 
8.30 .542 1000 65 

74A803 9.90 .611 1190 74 
110 50 8.55 .636 940 70 l0 .6 . 736 1170 81 
110 60 74A01 

9.05 .591 1000 65 74A754 10 .8 .666 1190 74 
95 50 8.84 . 616 840 59 11.1 .698 1060 67 

110 25 74A05 4.95 .580 550 64 74A05 4. 95 .580 550 64 
208 60 74A113 4.79 .313 1000 65 74A875 5. 71 .352 1190 74 
240 60 74A83 

415 .271 1000 65 
74A804 

4.95 .305 1190 74 
220 50 4.28 .318 940 70 5.30 .368 1170 81 
220 60 74A06 4.53 .296 1000 65 74A755 540 .333 1190 74 
220 25 74A10 2.47 .290 550 64 74A10 2.47 .290 550 64 
480 60 74A288 

2.08 .135 1000 65 
74A805 

2.47 .153 1190 74 
440 50 2.14 .159 940 70 2.65 .184 1170 81 
440 60 74A11 

2.26 .148 1000 65 
74A756 

2. 70 .167 1190 74 
380 50 2.21 .154 840 59 2. 78 .175 1060 67 
440 25 74A15 1.24 .145 550 64 74A15 1.24 .145 550 64 
600 60 74A81 

1. 66 .108 1000 65 
74A987 

1. 98 .122 1190 74 
550 50 1.71 .127 940 70 2.12 .147 1170 81 
550 60 74A16 1. 81 .118 1000 65 74A757 2.16 .133 1190 74 
550 25 74A20 . 990 .116 550 64 74A20 . 990 .116 550 64 

ORDERING INFORMATION- Your order cannot be entered unless the following information is given: 
Part number, description of part, the catalog number and series letter of starter. This renewal parts list 
applies also to these starters when used on control apparatus listed under other Bulletin numbers. 

Bulletin 709TM 3 Phase 
Two Motor Starter 

TYPICAL WIRING DIAGRAM -

BULLETIN 709TM - These starters are three pole full volt
age starters with additional sets of overload relays. They 
are capable of simultaneously starting two, three or four 
motors. Each motor is protected from sustained overloads 
by two overload relays. These starters are also capable, 
when combined with a suitable manual drum switch, of 
controlling two, three and four speed motors. Each speed 
is adequately protected by two overload relays. 

All parts as listed on this parts list for the standard three 
pole, three phase starters are applicable to the Bulletin 
709TM starters. Block type overload relays are used 
when more than two motors or two speeds are controlled. 

3 Wire Control Connections 
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Full Voltage Starters 
Size 5 • Series K Construction 

Bulletin 709 
3 Phase Starter 

OPERATION - These AC Full Voltage Starters are de
signed for starting of polyphase squirrel cage motors and 
the primary control of slip-ring motors. 

The rapid consistent action of these starters makes them 
particularly suitable for high speed automatic operations. 

Starters may be operated by remote control with 
push buttons, float switches, thermostats, pressure switches, 
snap switches, limit switches, or any other form of two or 
three wire pilot device. 

ENGINEERING DATA-
600 VOLTS MAXIMUM • 60 Hz 

D Continuous Ampere 
Maximum Horsepower 

Rating 
Rating 

Volts 3 Phase 

120 Separate Control 
208 100 

270 240 100 
480 200 
600 200 

D full load current must not exceed "Continuous Am
pere Rating." 

MAINTENANCE - These starters are constructed to be 
virtually trouble-free. Periodic inspection of the movable 
and stationary contacts is the only maintenance required. 

REPAIRS- Starters can be disassembled as depicted in 
the illustrations on Page 2 of this Parts list. Additional 
consideration should be given to the following techniques. 

REMOVING MAGNET AR
MATURE -To remove the 
magnet armature from the 
movable contact support, in-
sert screwdriver into slot as il- \ 
lustrated and lift screwdriver 
in the direction shown. At the 
same time push the magnet armature out. It may be nec
essary to wiggle the armature before it can be removed 
because of the pressure applied by the retainer spring. 

Renewal Parts List 709-715 - October, 1969 
Supersedes Ports List 709-715 Doted January 16, 1964 

REPLACING OPERATING 
COIL- To replace the oper
ating coil, first insert the mag
net yoke into the operating 
coil as shown. After this has 
been done, insert both the 
operating coil and the mag
net yoke as a unit .into the coil cover. When replacing 
the coil cover into the switch unit, be sure the operating 
lever of the interlock contact rests on top of the movable 
contact support. 

TYPICAL WIRING DIAGRAMS -

Ll L2 

13 Phase Starter I 
3 Wire Control Connections 

Ph~s1 Phose 
1--l- ---->-1 

L3 L4 L2 

l2 Phase, 4 Wire Starter 

3 Wire Control Connections 

2 Wire Control 2 Station, 3 Wire Control 
Start Start r----.., r-----, 

: ~; 1_.....___1 

:~:13 I I 2 
:~ ~ , 
L-----J L- ----J 

Stop Stop 

• 



D Overload Relay 
(See Table Page 3) 

Spindle 
X-233345 

Heater Element 
(Specify) 

Operating Coil 
(includes spring) 

(See Table Page 3) 

Stationary Contact 
Block Assembly 

(See Note) 

Contact Block Spacer 
(only) 

Contact Block Cover 
(only) 

/ 
Armature (only) 

Yoke and Armature 
Assembly 

INDIVIDUAL CONTACTS 

•Front 
Stationary 
Contact 

Assembly 
*Z-34036 

-==- Transformer Spring 
B-31520 

• (See Note) 
Current Transformer . 

X-241563 
(See Note) 

•Rear 
Stationary 

Contact 
Assembly 
*Z-32392 

•Movable Contact X-232253 

~ 
•Movable Contact Spring B-29084 

~ 
Single Pole Contact Set * Z -34043 

<•One each included in single pole contact set) 

Yoke (only) 

Coil Cover 

Interlock Contact Part No. 

NO Z-21145 

NO-NC Z-21146 

None Z-21147 

NC Z-21144 

NO- Normally Open 
NC- Normally Closed 

D Bulletin 815 manual reset type complete with mounting brocket assembly is illustrated. 

3 PHASE *2 PHASE, 4 WIRE 
Description of Part 3 Pole a (two) 2 Pole 

Part Number Part Number 

Stationary Contact Block Assembly (includes contacts, spacer and cover) *X-355673 X-355672 

Stationary Contact Block Assembly (less contacts) *X-355724 X-355723 

Contact Block Spacer (only) F-20477 F-20815 

Contact Block Cover (only) X-232815 X-232814 

Movable Contact Support Assembly (includes contacts and springs) *X-232713 X-232712 

Movable Contact Support Assembly (less contacts and springs) F-20798 F-20823 

Yoke and Armature Assembly 60-50Hz (includes retainers and spring) *Z-31852 Z-31852 

Yoke and Armature Assembly 25Hz (includes retainers and spring) *Z-31856 -

Yoke (only) 60-50 Hz X-228029 X-228029 

Yoke (only) 25 Hz X-292563 -

Armature (only) 60-50 -25 Hz X-228113 X-228113 

Set of Front and Rear Stationary Contacts Z-23383 Z-23382 

Set of Movable Contacts and Springs Z-21125 Z-21124 

Set of front and Rear Stationary Contacts, Movable Contacts and Springs *El X-247300 El X-247299 

a Size 5 starters for use on 2 phose, 4 wire applications consist of (two) 2 pole contoctors mounted on a 
common bose and equipped with overload protection. Two each of the ports and port assemblies listed 
in the table ore used. 

El Also available in quantities of Single Pole Sets. Refer to top of page. 

Note - Current transformers and transformer springs are not included on the stationary contact 
block assemblies or in any of the contact sets. They must be ordered separately. 

*Added or changed since previous issue. 

I 
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OVERLOAD RELAYS 

Description of Relay 

Left Hand Complete wj Mounting Bracket Assembly 
Single Pole - Manual Reset - Side Mounted 

Right Hand Complete w/ Mounting Bracket Assembly 
Single Pole - Manual Reset - Side Mounted 

Left or Right Hand wjo Mounting Bracket Assembly 
Single Pole - Manual Reset - Side Mounted 

Left Hand Complete wj Mounting Bracket Assembly 
Single Pole - Automatic Reset - Side Mounted 

Right Hand Complete wj Mounting Bracket Assembly 
Single Pole - Automatic Reset - Side Mounted 

Left or Right Hand wjo Mounting Bracket Assembly 
Single Pole - Automatic Reset - Side Mounted 

*D Single Pole - Third Overload Relay Kit - Manual Reset 

*D Single Pole - Third Overload Relay Kit - Automatic Reset 

*Two Pole - Manual Reset - Block Type 

*Three Pole - Manual Reset - Block Type 

*Two Pole - Automatic Reset - Block Type 

*Three Pole - Automatic Reset - Block Type 

Catalog No. 

Z-25056 

Z-25057 

815-BOV4 

Z-25084 

z -25085 

816-BOV4 

1415-N55 

1416- N55 

815-BOV15 

815-BOVI6 

816-BOV15 

816-BOVI6 

Block Type Overload Relay 
(Bulletin 815, Manual Reset Type Illustrated) 

Overload Relay 

Spindle 
X-233345 

Heater 
Element 
(Specify) 

Note-All overload relays ore furnished less 
current ·transformers and heater ele
ments. Manual reset type overload relays 
ore furnished with spindles. Block type 
overload relays ore not used, as stand
ard, on Bulletin 709 starters. 

D These kits only include current transformers and transformer springs. 

OPERATING COILS 

Volts Coil Coil Current 
Hz Number Inrush Sealed 

120 60 
75A86 

16 .3 .811 
110 50 16 .2 .890 
110 60 

75A01 
17 .7 .884 

95 50 17 .8 . 920 
110 25 75A05 8.5 .665 
208 60 75A113 9.4 .468 
240 60 

75A83 
8.2 .406 

220 50 8.1 .445 
220 60 75A06 8.9 .442 
220 25 75A10 4.3 .333 
480 60 

75A288 
4.1 . 203 

440 50 4.1 .222 
440 60 

75A11 
4.5 . 221 

380 50 4.5 .230 
440 25 75A15 2 .I .167 
600 60 

75A81 
3.3 .162 

550 50 3.3 .178 
550 60 75A16 3.6 . 177 
550 25 75A20 1.7 .133 

*Volt-Amperes 

Inrush Sealed 

1950 98 
1785 98 
1950 98 
1695 88 
930 74 

1950 98 
1950 98 
1785 98 
1950 98 
930 74 

1950 98 
1785 98 
1950 98 
1695 88 
930 74 

1950 98 
1785 98 
1950 98 
930 74 

BULLETIN 1495 AUX
ILIARY CONTACTS- To 
provide extra pilot cir
cuit contacts, one to four 
extra Bulletin 1495 aux
iliary contacts can be 
attached to the front of 
the contact block. 

Description of Contact 

Normally Open 

Normally Closed (Early Break) 

Normally Closed (late Break) 

Catalog Number 

1495-Fl 

1495-G5 

1495-HO 

ORDERING INFORMATION - Your order cannot be 
entered unless the following information is given: Part 
number, description of part, the catalog number and series 
letter of starter. This renewal parts list applies also to these 
starters when used on control apparatus listed under 
other Bulletin numbers. 
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A C Control Relays 
Series A and B Construction 

Type N Relay 
Catalog Number 

700-N400A! 

CONTACT RATINGS - The relay contacts and the pneu
matic timing unit contacts have a rating as follows: 
AC 300 Volts Maximum, 1 0 Amps., Non-Inductive, 

Heavy Pilot Duty. 
DC 115 Volts, 1.1 Amps.; 230 Volts, 0.55 Amps. 

DESCRIPTION - These Bulletin 700 AC Control Relays 
feature convertible contacts. Each relay pole is an indi
vidual unit and is convertible from normally open to 
normally closed and vice versa. For converting details 
see instructions in column to the right. 

REPAIRS - Relays disassemble as depicted in the 
illustrations on the back page. Additional consideration 
should be given to the coil removal technique below. 

Coil Replacement - Insert a screw
driver tip into the slot between coil 
terminals. Using the screwdriver as a 
lever, pry the coil unit upward. See 
illustration. The coil along with the 
magnet armature, spring and yoke 
remove as a unit. The magnet ar
mature is held to the coil by a retain

ing clip. Note the retaining clip's position before remov
ing. Secure the spring and armature to the replacement 
coil by means of the retaining clip as previously noted. 
Replace the yoke and insert the coil unit into the switch as
sembly and press firmly until the unit "clicks" in place. Should 
the coil inadvertently be replaced without the armature 
and yoke in place it will be necessary to remove the entire 
contact structure from the mounting frame to free the coil. 

ADDING A FRONT MOUNTED CONTACT FRAME 
ASSEMBLY - A front contact frame assembly can be 
added to a basic relay only. Remove front cover by 
loosening the two captive screws. Attach front contact 
frame assembly to basic (2-4 pole) assembly. Replace 
front cover on front contact frame assembly. Refer to list
ings on the back page. 

Captive 
Screw 

-- -ar- Front Cover 

~ Captive Screw Basic Relay 

Instructions 700-800-August, 1970 
Supersedes Instructions 700-800 Dated April, 1970 

Type N 
Type NT • Convertible 

Contacts Type NPT 

CONVERTING CONTACTS-To convert contact cartridges, 
first remove front cover by loosening the two captive 

Front 
Cover 

screws. Remove the two ter
minal screws of the cartridge 
to be converted and lift out 
the contact cartridge. Turn 
the contact cartridge over, 
set it back in the relay and 
replace the screws. Replace 
front cover. The terminal tab 
on each end of the contact 
cartridge indicates the con
tact arrangement. All contact 
cartridges have the same 
easy convertibility. 

ADDING A TIMING UNIT- Both the Type NT pneumatic 
timing unit and the Bulletin 852S solid state timing relay 
can be added to 2-4 pole relays. The pneumatic 
timing unit is arranged to be directly mounted on the 
front of a basic relay and secured with the two captive 
mounting screws. The front cover on the relay is not 
removed. The solid state timing relays are arranged with 
a mounting plate for panel mounting. The mounting plate 
must be removed and the timing relay must be mounted 
on the control relay with the included resilient hardware 
per the instructions enclosed with the timing relay. 

CONVERTING SOLID STATE TIMING OPERATION -
loosen the two black cover nameplate s<:rews. Remove the 
cover nameplate carefully as the potentiometer leads 
remain connected. lift the gray plug-in molding and rotate 
180°. Replace the molding in the rotated position and 
secure the cover nameplate. The operation, On-Delay 
or Off-Delay, is indicated at the lower right side of timer. 

CONVERTING PNEUMATIC TIMING OPERATION -To 
convert timing unit from On-Delay operation to Off
Delay operation or vice versa loosen two captive screws 
(A) on the die cast plate. Remove the die cast plate from 
the relay and rotate 180°. Replace the die cast plate in 
rotated position and tighten screws. Type of operation is 
indicated at the top of the die cast plate. 

Die 
I ..Jn~~!S~-,Ca st 

+- c~ Plate 

Contact 
Front 

A Cover B 

8 

CONVERTING PNEUMATIC TIMING UNIT CONTACTS-
To convert contact cartridges of the timing unit, first re
move the contact front cover by loosening the two captive 
screws (B). Remove the two terminal screws and lift out 
the contact cartridge. Turn the contact cartridge over, set 
it back in the timing unit and replace the screws. Replace 
contact front cover. The terminal tab on each end of the 
contact cartridge indicates the contact arrangement. 

IMPORTANT - DO NOT remove unused contact car
tridges from the timing unit. Faulty operation could result. 
Timing unit contact cartridges ARE NOT interchangeable 
with the front frame contact cartridge 700-(2. 



A C Control Relays 

SOLID STATE TIMING RELAYS -

With Self-Contained 
Potentiometer 

With External Poten
tiometer Unit 

Solid state timing relays with either self-contained or with 
external potentiometers are available for mounting on 2-
4 pole relays. Several timing ranges are available. 
Refer to Handy Catalog for listings, and Instructions 852S-
80 1 for operating details. 

Coil Volt- Amperes 

60Hz 

Inrush I Sealed 

134 1 23 

Operating Coil 
(Refer to Note 

above and 
Coil Table) 

50 Hz 

Inrush I Sealed 

120 1 24 

IE) Yoke and 
Armature Assembly 

(Refer to Note above) 
X-310650 

0 For a pair of overlap contact car
tridges (black) for base frame mounting 
(only), specify Catalog No. 700-Cll Z. 
IE) Includes necessary retaining hardware. 

OPERATING COILS (See Note above) 

Volts Hz Coil Number 
Coil Current 

Inrush Sealed 

24 60 84AB27 5.63 .960 
50 84AB28 5.00 1.00 

32 
60 84AB30 4.22 .72 
50 84AB31 3.75 .75 

48 
60 84AB134 2.81 .48 
50 84AB553 2.50 .50 

64 60 84AB33 2.11 .36 
50 84AB34 1.88 .380 

110 60 
84AB01 

1.23 .209 
95 50 1.26 .202 

120 60 
84AB86 

1.12 .192 
110 50 1.09 .218 

PNEUMATIC TI~ING UNITS-

Timing Range- 0.2 to 60 seconds ± 15% of setting. 

Arranged for Mounting on 2-4 Pole Relays Cat. No. 700-NT. 
Arranged as Timer (base frame cartridges omitted) Cat. No. 700-NPT. 

-------NOTE------
SERIES A CONSTRUCTION RELAYS- When it is necessary 
to replace either the operating coil or the yoke and 
armature assembly on a Series A construction relay it is 
required that both the operating coil and the yoke and 
armature assembly be replaced simultaneously with listed 
Series B parts. 

SERIES B CONSTRUCTION RELAYS - All listed parts are re
placements for Series B construction relays. 

Volts 

208 
220 
240 
220 

300 

Front Contact Frame Assembly 
(Less all cartridges) X-310649 

w/ 2 cartridges Cat. No. 700-NA20 
w/ 4 cartridges Cat. No. 700-NA40 

Front Cover Assembly 
X-310653 

OPERATING COILS (See Note above) 

Hz Coil Number 
Coil Current 

Inrush Sealed 

60 84AB113 .65 .110 
60 84AB06 .61 .104 
60 

84AB83 
.56 .096 

50 .545 .109 
60 84AB974 .45 .077 
50 84AB978 .40 .080 

ORDERING INFORMATION - Your order cannot be 
entered unless the following information is given: Part 
number, description of part, the catalog number and series 
letter of relay. This instruction sheet applies also to these 
relays when used on control apparatus listed under other 
Bulletin numbers. 

Milwaukee • ALLEN-BRADLEY COMPANY • Wisconsin 
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BARKSDALE VALV;S'-. r-. 
,~,,..,No 61100.. l'ul\lfll ,,. US A 

Trouble-Shooting Pointers on Diaphragm and 
Bourdon Tube Pressure Switches 

~•~MttH ,,.'""'• 
Switth TJeultla 

Thlng1 To Choclt l'roboble Ca ... n• ........ , 
A. Wi_ll r~ot cutvotol 1. Chock cotalog for range of 1witch. , I. Duirtd utting out of 1witch range. I I . loploco pren~otro cop1vlv Of' bovt· 

ot d•••rod pl'ouur•, 2 . DiHOI'II'Iecl 1witch e lectr ic a ll y . 2. Sw itch not 101 Gl prop., prouvro. don lube '"' '' " proper ro.,vo. 

a. Will ftOi t•odvot• 
Of lf•tltld pt"IUt.lfl. 

C. lopidly o ctwol•• 
Oftd r•oclvol c t or 
chon'" cr t.~l'lwonl•d 
ectuohOI'It. 

0 . Acluoliofll point 
th0"9•• wit'- I•IRP • 
tt"alur•. 

f . Aclvolion point of 
•• itc h chofllget 

,.,iod of ''""''· 

f. eo ...... ,,., c"""'"' 
"""OVth tw itch •h•" 
octuol•t or roocllll · 
ot • • · 

l . Apply p1euuro to 1witch and choc\. 
octuolion po .n t with accurate gauge. 

4 . Mo•i"'"'"' 111rge preuuro in ''''""'· 
$ . MaaiMUift CIH{Onl and YOIIoge 
thro..,gh 1w itc h with orr11notor and .. ,,,...,,.,, 

). l'rutv•e go~o~ge defoct i .. o . 

4 . Oelocli"• 1w itch olellltl'll , 

3i . Ower J! re ued or fotigwed prouu•o 
IOI'II ing element . 

6. loote odju"ing .crow or brocket. 

7. Surplru •lechicol l•odt int•rl•ring 
.... ith tw itch oct iol'l. 

I . Curr•l'll or •ollog• b•yond twitch 
capacity. • 

9 . S 11rgt pr•1111r1t in I)'IIIM •U•Icf 

proo f pr'""''' of tw•tth. 

1. OtK• catalog I~ odt.~ol io" •olu•l I. Spuificotion do.t not I"'O!th twitch. 
10"'1'· 7. S•• 3 thrv 9 Trot.~bl• A. 
2. Ch•d 2, .. orul .5 t.~ncf•r A abo•• · 

3. Apply pr•tHH• to tw itc h Ol'ld ch•c k 
oclwo tion 'li'Oiu• with onuro te goug•. 

1. Ch•c._ fo• irutontoncou1 rapid pr•t- ,1. P1oltt and •oii•Y• of t urg •t cut ift 
''"' ' fluctuotiont in •ytl•"'· ••c•u of actvotion •olu• of twitch. 

J . Mtchofticof 'llibrol iOI'I of l.,.. itch. 2. y :bro tron (QUill VIIWOI'IItcf Oclt.~O • 

lion wh•n twilch it l'!eor ••I point. 

1 . (t\•dr. ~r~o•i•u"" and "'inim111t11 ,,,. . 
perolwre t. 

1 . Check for loo•• ad jUitm•nl •crow 
or b•od.•t. 

1. Mo• i"'"'"' cvrr•flll through 1witch, 

2. Nu"'b'"' of prcu11re cycl11 on 1witch. 

J . H!oi11wr• i" ••itch. 

1. Ch•d 10' power at twitch. 

2. Ch•tk mo•J,...",. currtflll tllroug:h 
tw itch. 

3 . Poor • lcctr icc.;l co,.nectiaflll . 

4 . 0.1ired e lectrical ci•cuit, 

1. Tcl!'lpttolur• chong•• dro1tic (l.1 . 
o•er plv1 or ~tt i f'llll 50°fJ, 

1. O••rlooding of ••itch contotlt . 

1. Ser•ice Iii• of twitch o-c••ded 
(COf'llwfl dolo}. 

3 , Cottotiot~ of porh. 

1. lin• 1101 "hot," 

2. (Ofroded Of foote con .. ~liOf'lt, 

3. Conf'lected to wrofllg leodt Ofll 1witclt . 

4 . Co'ltoch hn•d . 

1. hadjt,~tl twitch. 

J . l•plou P''""'' gowg•. 

" · l•plou , .. itch ' ''"''"'· 
5. l•ploc• P''"""'' co pt~o~ l • (clue• 
cycling rot• lor pou ibl• phtol'l •• itch 
opp licol•on}, 

6 . lt•ploc• or tiglll •l'l . 

7. l!•,.o•• turpl "' ' f,o..,. or•o orovl'ld 
... .. ,h.t ..... .,,. 

I . In, toll r•loy or tw itch '''""''"' • ith 
high•r rot i"g 

9. l!•plo ce pr•tl\ltl copul•. bov•d•l'l 
t .. be or swtltl<l with propM pt'OOf pr• • · 

I . (hong• tp• tilicatiot~ or g•t pro,..
pr•u ur• twitch , 

2. S•• J thrw 9 Tro .. bl• . A. 

1. (o I l'ul turv• do'"P."•' Ofll awikh . 
(b) l•plou with pr•uwr• 1witch 

of lorg:•r oct ~ otio" •olwo, 

2. (hafllg• pot ition of ••itch ~ 1hod: 
lftOiolflll, 

1. ( o) l•odjutl fO' chonvu. 
(b] S.t tw llch o l hig:ll•tl pouillrlo 

l•rnp•rohr• lo •inimil• •fl•cl ol 

ct~o ""''· 
2. Tighten ~ r•ploc• u.r-L 

I . aeplou with pr•""'" tw itch with 
higher cuHenl roting . 

2. l!•ploce P••nvt~ •• Itch. 

l. S.ol tOflcfuil, 

I . G•l IXJ"'" to ••itch. 

7 . Molt. ,. n•• or tog hi COf'lnectio,. , 

3 . Moie proper conf'leclioft (connlt 
"'" '"!1. d io;•ol"' or co lor code). 

A. leploc• p,.,...,,. tw itc frl . 

/'-

r -

\ 
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Adjustment Instructions For Barksdale Pressure Switches 
CENERAl 

1. Ch~ck proof pressure of swi(ch on nome plate or catalog. NEVER EXCEED THIS PROOF PRESSURE. 

2. Note the adjustable r~nge of switch {increasing and decreasing pressure) as listed in the ccfo :og . 
3. Check ti-le catalog li sting for actua tiofl value of the switch . 

EQUIPMENT REQUIRED 
l. Eas ily ad justed pressure source capable of pr~ducing o pressure equal to proof prenure of switch. 

2. Accurate p ressure gouge (manometer, etc.) coflnected to pressure source. 
3. Sma ll, low voltage, battery operated "bug light" with all igator clips on leads. 

CAUTION 
I. AlWAYS CHANCE PRESSURE SETTINGS GRADUAllY. 
2. Always ckec:k ~w it ch selling before making ony odjustmenh . Refer to Chart A. 

SET UP 
1. Rernove term inal sttip cover (or explosion proof cover) ond adjusting screw cover (or plug)·. 
2. Connect pressure switcf-1 to pressure source. 

CHART A 
SETIINC FOR 

INCREASING PRESSURE 

1. Connect bug light to N.O. ond common leads or ter
minal (see Note 1). Bulb should not light with :era 
pressure . Consult Cha rt 8 if bulb lights. 

2. Raise pressure and checl.: the point ol which bulb lights. 
THIS IS THE HT POINT. Ill bulb does not Hght ot proof 
preuurc, consult Chart B.) 

J . Drop pressure to zero . Raise or lower setting by turning 
ad ju sting screw. (See Notes 2 and 3.) Use mox.imum V• 
turn on ad justment screw. 

A. Rcp~a: Instruct ions 2 and 3 (above) until des ired !.et 
point is reached. Use smeller incr~ment turns as in
t~nded sell ing is approached. 

5. Reise pressure to molf.imum operating point; then drop 
to zero . Repeat Instruction 2 (above). 

6. Note preu~.o~re difference between points where bug 
bulb ligiHs ond go es out . THIS IS THE ACTUATION 
VAlUE Of THE SWITCH. 

7. Repeal Instruction 2 (obovel several times. 

SETIINC FOR 
DECREASING PRESSURE 

1. Connect b~g ligl'lt to N.C. and COIT'mon leads or ter

minal (see Note 1}. Bulb should li9ht with zero pres
sure. Consult Chart 8 if bulb does not light. 

2. Roise pressure unt il light goes out . (If bulb stays lighted 
up to proof pressure, co:uult Chart 8.) 

3. Slowly decrease pressure and check point ot which 
bulb lights. THIS IS THE SET POINT. 

4 . Drop pressur~ to zero. Raise or lower sening by 'urnlng 
adjustment screw. !Se~ Notes 2 and 3.1 Use mox.imvm 
V. turn on adjustment screw. 

5. Repeat Instructions 2 and 3 (above) until C:esired setting 
is reached. Use smaller increment tvrns as intended 
setting is approached. 

6. Ra ise pressure to max.imum operating poit'lt; *'en dro~\ 
to zero. Repeat Instructions 2 and 3 (cbove). 

7 . Note prenure difference between poinh where bu; 
bulb lights ond goes out. THIS IS THE ACTUATION 
VAlUE OF TH~ SWITCH. 

8. Repeat Instructions 2 and 3 Iabove) u~verol times. 

Note f . For proper e lectrical connection follow colors of w ire insulation or instructions on terminal code tog at• 
toched to switch . 

No'e 2. Dual control swi tches should be set one side ot o time. Recheck both sides after fin a l selling. 

Note 3 . Turnin9 direct ions wilt be ~ound inside the odjustme11t screw cover or switch cover. 

CAUTION ! Do not force ad justing screw when it becomes d ifficult to turn. 

CHART 8 
HOW TO ADJUST FOR IMPROPER BUC l!CHT ACTION 

PROBlEM 

8ug light 
connected to 
N.O . and common 
leod or terminal 

1 . Bug light on ot ze,.o gouge pres
sure (should be off). 

2. Bug light foils to go on at pres
sures up to proof pressure. 

Ad justment for 
correct bug 
light oction 

1. Turn ad justing SC!ew toward in 
creased preuure setnng until desired 
light response is obtained . 
2. RegulotL pressure to rniddle of ad
justable range of sw••c:h. Tu•n adjust
ing sere.,... toward c.ecrea~t-d pressure 

until c!esired ·· · · 

Buo light 
connected to 
N.C . and com,..on 
leod or terminal 

1. Bug lipht off ot zero gauge pres· 
sure (should be on) . 

2. Bug light on at proof preuur• 
(should be off). 
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APRIL, 1972 . INSTRUCTION MANUAL B-3620-6 

INSTALLATION, OPERATION AND CARE OF 

RELIANCE 
STANDARD INTEGRAL HORSEPOWER INDUCTION MOTORS 

IMPORTANT: It is important that these instructions be studied by the men installing and operating this equip
ment. Read thoroughly before starting . Keep these instructions for future reference. 



TABLE OF CONTENTS 

Page 

RECEIVING AND HANDLING 

Acceptance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Unpacking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Warranty 3 

INSTALLATION 

Inspection 3 
Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Lifting Means. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Mounting........ ........ .... . ........... ........ ....... . 3 
Drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Rotating Parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Wiring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Starting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Drain Plugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Rotation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Temperature Rise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Test For General Condition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Initial Lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

OPERATION .. .. ... . ........ ............................ .. ...... 5 

MAl NTENANCE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Disassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Removing Brackets and Rotor ....... . .. ....... .... . ....... ·. . . 6 
Removing and Replacing Ball Bearings . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Reassembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

LUBRICATION 

Initial Lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Relubrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Relubrication Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Sleeve Bearings (Frames D-5000) ... . .. . ... . . . . .. . . . . ....... . . . 7 

GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 



• 

RECEIVING AND HANDLING 

ACCEPTANCE 

Thoroughly inspect this equipment before accepting 
shipment from the transportation company. If any of the 
goods called for in the bill of lading or express recejpt are 
damaged or the quantity is short, do not accept them until 
the freight or express agent makes an appropriate notation 
on your freight bill or express receipt. If any conceal~ loss 
or damage is discovered later, notify your freight or express 
agent at once and request him to make an inspection. We 
will be very happy to assist you in collecting claims for loss 
or damage in shipment; however, this willingness on our 
part does not remove the transportation company's respon· 
sibility in reimbursing you for collection of claims or re· 
placement of material. Claims for loss or damage in ship· 
ment must not be deducted from the Reliance invoice, nor 
should payment of the Reliance invoice be withheld await
ing adjustment of such claims, as the carrier guarantees 
safe delivery. 

If considerable damage has been incurred and the sit
uation is urgent, contact the nearest Reliance District 
Office for assistance. Please keep a written record of all 
communications. 

STORAGE 

Equipment which is not going to be used immediately, 
should not be unpacked until ready for use. If this equip
ment is to be stored for any period of time prior to in-

stallation, the area storage should be clean and dry, protect
ed from low temperature, rapid or extreme changes in 
humidity, oil, dirt, and similar adverse conditions. Equip
ment storage should be inspected periodically and the shaft 
rotated approximately every six months. Refer to Service 
Bulletin B-8078 for extended storage. 

UNPACKING 

After unpacking and inspection to see that all parts are 
in good condition, turn the shaft by hand to be sure there 
are no obstructions to free rotation. Equipment which has 
been in storage for sometime should be tested and relubri
cated prior to being put into service. Refer to "Test for 
General Condition" and "Lubrication" for procedure to be 
performed after extended storage. 

Equipment with roller bearings is shipped with a shaft 
block at the opposite pulley end. In removing the shaft 
block, be sure to replace the bolts which are used to hold 
the shaft block in place during shipment. 

WARRANTY 

The Reliance Electric Company warrants workmanship 
and materials on this motor for a period of one year from 
date of shipment from the Reliance factory. In every case 
concerning warranty, contact the nearest Reliance Sales 
Office or authorized Reliance Service Shop. 

INSTALLATION 
INSPECTION 

After the motor is unpacked, examine the nameplate 
data to see that it agrees with the power circuit to which it 
is to be connected. The motor is guaranteed to operate 
successfully with frequency not more than 5% and voltage 
not more than 10% above or below the nameplate data, or 
combined variation of voltage and frequency of not more 
than 100.10 above or below nameplate data. Efficiency, 
power factor and current may vary from nameplate data. 

Before connecting the motor to an electrical supply 
inspect for any damage resulting from shipment. Turn the 
shaft by hand to insure free rotation. 

LOCATION 

The motor should be installed in a location compatible 
with the motor enclosure and specified ambient. 

LIFTING MEANS 

When a lifting means is provided for handling the motor 
or generator, it should not be used to lift the motor or 
generator plus additional equipment such as gears, pumps, 
compressors, or other driven equipment. In the case of 
assemblies on a common base, any lifting means provided 
on the motor or generator should not be used to lift the 
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assembly and base but, rather, the assembly should be lifted 
by a sling around the base or by other lifting means provid
ed on the base. In all cases, care should be taken to assure 
lifting in the direction intended in the design of the lifting 
means. Likewise, precautions should be taken to prevent 
hazardous overloads due to deceleration, acceleration or 
shock forces. 

MOUNTING 

Mount the motor on a foundation sufficiently rigid to. 
prevent excessive vibration. Ball-bearing motors may be 
mounted with the feet at any angle. After carefully align
ing the motor with the driven unit, bolt securely in place. 

DRIVE 

The pulley, sprocket, or gear used in the drive should be 
located on the shaft as close to the shaft shoulder as possi
ble. Heat to install. Driving a unit on the shaft will damage 
the bearings. 

Belt Drive: Align the pulleys so that the belt will run 
true; tighten the belt just enough to prevent slippage, any 
tighter will cause premature bearing failure. If possible, the 
lower side of the belt should be the driving side. 



INSTALLATION (Cont'd) 

Chain Drive: Mount the sprocket on the shaft as close 
to the bracket as possible. AI ign the sprockets so that the 
chain will run true. Avoid excessive chain tension. 

Gear Drive and Direct Connection : Accurate alignment 
is very essential. Secure the motor and driven unit rigidly 
to the base. 

ROTATING PARTS 

Rotating parts, such as couplings, pulleys, external fans, 

and unused shaft extensions, should be permanently guard

ed against accidental contact with hands or clothing. This 
is particularly important where the parts have surface 
irregularities such as keys, keyways or set screws. Some 
satisfactory methods of guarding are: 

1. 

2. 

Covering the machine and associated rotating 
parts with structural or decorative parts of the 
driven or driving equipment. 

Providing covers for the rotating parts. The open

ings in or at the edges of such covers should not 
be over 1/2 inch wide (3/4 inch if the rotating 
parts are more than 4 inches from the opening) in 
the direction, usually above and to the side, from 
which contact is to be expected. In other direc
tions where other stationary parts, such as a sub

base provide partial guarding, somewhat wider 
openings may be used . Covers should be sufficient
ly rigid to maintain adequate guarding in normal 
service. 

WIRING 

Connect the motor to the power supply according to the 
diagram on the motor nameplate. For most 230 and 460 
volt motors, nine leads are brought out from the stator 
windings so that the motor may be connected for either 

230 or 460 volts. 

GROUNDING 

The frames and other metal exteriors of motors and 
generators (except for insulated pedestal bearings) usually 
should be grounded to limit their potential to ground in the 
event of accidental connection or contact between live 

electrical parts and the metal exteriors. See the National 
Electrical Code, Article 430 for information on grounding 
of motors, Article 445 for grounding of generators, and 
Article 250 for general information on grounding. In mak
ing the ground connection, the installer should make cert
tain that there is a solid and permanent metallic connection 
between the ground point, the motor or generator terminal 
housing, and the motor or generator frame. A common 
method of providing a ground is through a grounded 
metallic conduit system. 
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Motors with resilient cushion rings are usually supplied 
with a bonding conductor across the resilient member (see 
MG 2-2-06)_ Some motors are supplied with the bonding 
conductor on the concealed side of the cushion ring to 
protect the bond from damage_ Motors with bonded cush
ion rings should usually be grounded at the time of install
ation in accordance with the above recommendations for 
making ground connections. When motors with bonded 
cushion rings are used in multimotor installations employ
ing group fusing or group protection, the bonding of the 
cushion ring should be checked (see MG 2-2.06) to deter
mine that it is adequate for the rating of the branch circuit 
overcurrent protective device being used. 

There are applications where grounding the exterior 
parts of a motor or generator may result in greater haz

zard by increasing the possibility of a person in the area 
simultaneously contacting ground and some other nearby 
live electrical part of other ungrounded electrical equip
ment. In portable equipment it is difficult to be sure that a . 
positive ground connection is maintained as the equipment 
is moved, and providing a grounding conductor may lead 
to a false sense of security. When careful consideration of 
the hazards involved in a particular application indicate the 
machine frames should not be grounded or when unusual 
operating conditions dictate that a grounded frame cannot 
be used, the installer should make sure the machine is per
manently and effectively insulated from ground. In those 
installations where the machine frame is insulated from 

ground, it is recommended that appropriate warning labels 
or signs be placed on or in the area of the equipment by the 
installer. 

STARTING 
BEFORE STARTING MOTOR, REMOVE ALL UN

USED SHAFT KEYS AND LOOSE ROTATING PARTS 
TO PREVENT THEM FROM FLYING OFF. 

When starting the motor, check the following items: 

1. 

2. 

The rotor should turn freely when disconnected 
from the load. 

Driven machine should be unloaded when first 
starting the motor. 

The motor should run smoothly with little noise. If the 
motor should fail to start and produces a decided hum, it 
may be that the load is too great for the motor or that it 
has been connected improperly. Shut down immediately 
and investigate for trouble. 

DRAIN PLUGS 

If motor is totally enclosed fan-cooled or non-ventilated 
it is recommended that condensation drain plugs be remov
ed. These are located in the lower portion of the end
shields. Totally enclosed fan-cooled "XT" motors are equip

ed with automatic drains which should be left in place as 
received. 



INSTALLATION {Cont'd) 

ROTATION 

To reverse the direction of rotation, disconnect from 
power source and interchange any two of the three line 
leads for three phase motors, for two phase four wire, inter
change the line leads on any one phase. For two phase three 
wire, interchange phase one and phase two line leads. 

TEMPERATURE RISE 

Under normal operating conditions, with the motor 
applied in accordance with the nameplate rating, the temp
erature rise will not exceed the proper limits. Always 
use a thermometer to determine the heating of a motor. 
The hand is not reliable in determining whether or not the 
motor is too hot. 

TEST FOR GENERAL CONDITION 

If the motor has been in storage for an extensive period 
or has been subjected to adverse moisture conditions, it is 

best to check the insulation resistance of the stator winding 
with a megohmeter. 

If the resistance is lower than one megohm the windings 
should be dried in one of the two following ways: 

1. 

2. 

Bake in oven at temperatures not exceeding 90°C. 

until insulation resistance becomes constant. 

With rotor locked, apply low voltage and gradually 
increase current through windings until temper
ature measured with thermometer reaches 194°F. 
Do not exceed this temperature. 

INITIAL LUBRICATION 

"Reliance motors are shipped from the factory with the 
bearings properly packed with grease and ready to operate. 
Where the unit has been subjected to extended storage (6 
months or more) the bearings should be relubricated prior 
to starting." 

OPERATION 

Due to the inherent characteristics of insulating mat
erials, abnormally high temperatures shorten the operating 
life of electrical apparatus. The total temperature, not the 
temperature rise, should be the measure of safe operation. 
The class of insulation determines the maximum safe 
operating temperature. Aging of insulation occurs at an 
accelerated rate at abnormally high temperatures. A general 
rule for gauging the effect of excessive heat is that for each 
10°C. rise in temperature above the maximum limit for the 
insulation , the life of the insulation is halved. 

Unbalanced voltage or single-phase operation of poly
phase machines may cause excessive heating and ultimate 
failure . It requires only a slight unbalance of voltage applied 
to a polyphase motor to cause large unbalance currents and 
resultant overheating. 

Periodic checks of phase voltage, frequency and power 
consumption of a motor while in operation are recommend
ed; such checks assure the correctness of frequency and 
voltage applied to the motor and yield an indication of the 
load offered by the apparatus which the motor drives. Com
parisons of this data with previous no-load and full-load 
power demands will give an indication of the performance 
of the complete machine. Any serious deviations should be 
investigated and correCted. 

Stator troubles can usually be traced to one of the 
following causes: 

Worn bearings 
Moisture 
Overloading 

Operating single phase 
Poor insulation 
Oil and dirt 

Dust and dirt are usually contributing factors. Some 
forms of dust are highly conductive and contribute mater
ially to insulation breakdown. The effect of dust on the 
motor temperature through restriction of ventilation is a 
principal reason for keeping the windings clean . 

Squirrel-cage rotors are rugged and, in general, give 
little trouble. The first sympton of a defective rotor is lack 
of torque. This may cause a slowing down in speed accom
panied by a growling noise or perhaps failure to start the 
load. 

This is caused by an open or high resistance joint in the 
rotor bar circuit. Such a condition can generally be detect
ed by looking for evidence of localized heating. 

Rotating parts, such as couplings, pulleys, internal-exter
nal fans and unused shaft extensions should be permanently 
guarded against accidental contact with hands or clothing. 

MAINTENANCE 

The fundamental principle of electrical maintenance is 
KEEP THE APPARATUS CLEAN AND DRY. This requir-
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es periodic inspection of the motor, the frequency depend
ing upon the type of motor and the service. 



MAINTENANCE (Cont'd) 

The following should be checked at regular intervals: 

1. 

2. 

3. 

Windings should be dry and free of dust, grease, 
oil, and dirt. Windings may be cleaned by suction 
cleaners or by wiping. Nozzles on suction type 
cleaners should be non-metallic. Gummy deposits 
of dirt and grease may be removed by using a 
commercially available low volatile solvent. Do not 
use gasoline or other inflammable solvents. 

Terminal connections, assembly screws, bolts and 
nuts should be tight. They may loosen if motor is 
not securely bolted and tends to vibrate. 

Insulation resistance of motors in service should 
be checked periodically at approximately the same 
temperature and humidity conditions to determine 
possible deterioration of the insulation. When such 
measurements at regular intervals indicate a wide 
variation, the cause should be determined. Motor 
should be reconditioned if the motor has been 
subjected to excessive moisture, or by re-winding 
or re-insu lating if necessary. Enclosed motors 
require very little attention. Be sure that external 
air chamber of fan-cooled motors does not become 
clogged with foreign material which will restrict 
passage of air. 

DISASSEMBLY 

If it becomes necessary to disassemble the motor, care 
should be taken not to damage the stator windings as the 
insulation may be injured by improper or rough handling. 
Precautions to keep bearings clean should be exercised. 

Before removing either end shield: 

1. 

2. 

Disconnect motor from power source. Tag the 
leads to insure proper reconnection. 

Remove motor from mounting base. 

3. Make end brackets relative to position on frame so 
they can be easily replaced. 

REMOVING BRACKETS AND ROTOR 

4. Remove bearing cartridge nuts or screws. 

5. Remove front end bracket bolts. 

6. Pull bracket. 

7. Remove back end bracket in same manner. 

8. Remove rotor. 

REMOVING AND REPLACING BALL BEARINGS 

Bearings should not be removed unless they are to be 
replaced. When removal is necessary, use a bearing puller if 
possible. If a puller is not accessible and a hammer must be 
used, the blows should be transmitted through a hard wood 
or fibre block. A bearing puller may be rigged by using a 
metal plate, with holes drilled to match the tapped holes in 
the inner cap. Use care to keep the pressure equal to pre
vent breaking the cap. 

To install a bearing, use a steady pressure on the inner 
race. One method is to use a piece of pipe of the correct 
size to slip over the shaft. If a hammer is used, the blows 
should be transmitted through a block of wood or fibre. All 
bearings must be replaced with the identical part used by 
Reliance. In many cases special bearings are used which can
not be identified by markings on bearing. 

The majority of bearings used now have a C3 internal 
looseness. For precautions in handling ball bearings, refer 
to Instruction Manual A-3611. 

REASSEMBLY 

Follow reverse procedure as outlined for Disassembly. 
Having marked the brackets in the original position, re
place as marked. 

LUBRICATION 

INITIAL LUBRICATION 

Grease lubricated motors are properly lubricated at the 
time of manufacture and it is not necessary to lubricate at 
time of installation. If the motor has been in storage for a 
period of six months or greater, lubricate before starting. 
Below is a list of recommended types of grease. These have 
all been tested and should be used whenever possible. 
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RELUBRICATION 

To lubricate, remove filler plug and with motor running 
or at rest grease with clean lubricant until grease appears at 
drain hole or along shaft. 1/2 to 1 cu. inch of grease is suf
ficient in small sizes, proportionately more in large HP 

motors. 
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LUBRICATION {Cont'd) 

RELUBRICATION PERIOD 

For relubrication period, follow instruction plate on 
motor. If no plate is provided, relubricate per the following 
table; 

HP at 1800 Standard Severe Extreme 
RPM or Less Conditions Conditions Conditions 

1/8 7 1/2 3 years 1 year 6 months 

10 - 40 1 -2 years 6 mo.-1 yr. 3 months 

50 - 150 1 year 6 months 3 months 

200 & Up 9 mo.- 1 yr. 6 months 3 months 

All Motors 
Over 1800 RPM 6 months 3 months 3 months 

Standard Conditions : Eight hours per day, normal or 
light loading, clean 100°F. max
imum ambient. 

Severe Conditions: Twenty-four hour per day oper
ation, or shock loading, vibration, 
or dirt or dust 100-150°F, ambient. 

Extreme Conditions: Heavy shock or vibration, dirt or 
dust. 

For units with roller bearings divide above times by 3. 

For motors operating in ambients between 0°F. and 
120°f., use the following lubricants or their equal. 

Standard Oil Co. of California- Chevron SR 1 * * No. 2 
Standard Oil Co. of Indiana- Stanobar No.2 
Standard Oil Co. of New Jersey - Andok C* and B 
Master Lubricants Co. - Lubriko M-6, M-21, and M-32 
New York and New Jersey Lubricant Co. - F-925, S-58 
and S-58-M 
Gulf Refining Co. -
The Texas Co. -
Sinclair Refining Co. 
Tidewater Associated Oil Co. -

Precision No. 2 and No. 3 
Starfak H, M, and No. 2 

A. F. No. 2 
Tycol Armitage 0 

Union Oil Co_ of California -

Shell Oil Co. -
Socony Mobil Oil Co. -

Strona Ht - 1 
Alvania No. 2 

Mobilux Grease No. 2 

* Not recommended for roller bearings. 
**Standard lubricant supplied on new units. 

For operation in other ambient temperatures, refer to 
motor tag 162214 or nearest Reliance Sales Office. 

SLEEVE BEARINGS (FRAMES 0-5000) 

Motors with sleeve bearings are shipped from the factory 
without oil. Fill the reservoirs to the center of the oil level 
gauge (minimum) to 3/8 above center (maximum) with a 

good grade of turbine oil as recommended for electric 
motor and generator use by a reputable oil manufacturer. 

THESE OILS MAY BE USED 

Mobil DTE Light or Heavy Medium 
Texaco Regal A or PC 

Use Oil of the viscosity range indicated in the following 
table: 

Speed Range 
RMP 

1500 and below 

1800 and over 

Recommended 
Viscosity Range 
SSU@ 100°F 

250-350 

100-200 

Watch oil rings when first starting to see that they 
revolve. 

Change oi I every six months or more often under severe 
operation conditions. 

CONSTANT LEVEL OILER 

When supplied, refer to instructions accompanying the 
constant level oiler. 

GENERAL 

For special motors for use by United States Government 
including special specifications, master plans, etc., refer to 
the applicable master plans and specifications involved . 
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Directions for Mounting 

and Lubricating 

FAFNIR 
INDUSTRIAL UNITS 

Equipped with 

Relubricatable Mechani-Seal 

or Plya-Seal 

Ball Bearings 

THE FAFNIR BEARING CO. 
NF.W BRITAIN, CONNECTICUT 

I' FAFNIR 
BALL £3EAR!NG 

TRANSMISSION EQUIPMENT 

Sini(IC Pillow Blocks 
I>ouhlc Pillow lllocks 
Lincshufl Boxes 
Countcr~halt Boxc~ 

lllowcr and Fan Goxes 

Cartritf J!c Units 
Special A pplic~lions 

.GUARANTEE 

The Fafnir Bearing Company will replace. free 
'of chaq;c. within onC' yea r from dnte of sale. any 
hearing which in its judgment has failed hccaust• 
of defective material or workman>hip. provided it 
has lwcn shown to have been properly muu nted. 
adequately luhrieatcd. and not subjcctC'd to abuse 
in operution or assemhlin~. Such hcarin~s must he 
returnt>d to the factory. chargces prepaid . and with 
comple te Information as to s!'rvicc . Fafnir assumes 
no r~sponsibility for ronlingent or ron~cquentir.l 
darn3~e in any event. This guarantee is in lieu of 
all warranties either expressed or implic'd . 

FAFNIR PRELUBRICATED MEGHANI-SEAL AND PLYA-SEAL 
TRANSMISSION UNITS 

NOTF.: Shaft should he free from hurr<. 
If old shaft is used , be surl' ball bearin~: 
is not seated on worn section. . 

1. Loc·ate asseml>lcd unit in position. 
and line up sha ft. carefully. Fafnir self· 
ali~~ning- units will Clutomalitally cornpen· 
salC' for misa li~-:tuncnt. hut sh af t must be 
straight. Uoll unit securely tu 'uppurting 
structure. 

INSTALLATION 

LlJflfUCATION 

2. Slide rollar against cam end of inner 
ring. En~agc cam~ hy rotating collar until 
it f'lidcs on:or carnmed end of inne r rint~. 

Lock ""liar hy lappint: li~lllly 'n di rection 
·of "haft .rot:rtinn. Tight(!n set sc rew. To 
disasscmhlc, loose n set scre~v and lap 
rollnr in direction opposite shaft rotation. 

!'/OTE: After installation of this unit and 
de.termin.1tion c f correct rotation. ch c..:k 
f:lr proper t:'n~a).!f'lllt'nl of rullar a_nd t ig-h t · 
JH.·S:-> of !"L"l ~trew. 

Bearings have been factory prelubricated with hig-h quality g-rease and for Normal ('Oriditions of 
Servicc> require no further lubrication. 

Norm al Scrvic·p is considc>r<'d ns O)H.'ration in a clean. dry, atmosphere at tempc>rature.;; between 
-20"F and.llili'' F' and at shaft surface ::; pecds up to 2100 ft. Pl' l' minutt~. This corres ponds to a 

1" shaft at oOOO IlPi\1, a 2" shaft at -lO(Jt) Hl'i\1 or a 3" shaft at ~i'(/0 !U'i\l. 

\Vhen• service is Abnormal \ vil11 re..;pcd to spt•cd. ll'mrwraturc>. exposure to moisture, dirt or 
corrosive chemicals. or where extremely lorig- rife is rPq.ttircd. PL'riotlic reluhric,t! ion may he ad· 
visahlc . To rclul.Jrirate rL'movc pipe pluv, and replace with a s t;tndanl l/K pipe thread ~rcase 
fit ling. 'l'hC' Fafnir Bearing Comp;wy will advist! of suitable greases for almnnnal st•rvice on 
request. 

___ · 11 For IH'aring rcplut·cmcnts, (lrdcr hy nnmhcr on St'al II 
'not on irincr or out.cr ring). --
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1. MOTOR MOUNT 

2. BAR SUPPORT 

3. HANDWHEEL 

4. INNER DISC 

S. OUTER DISC 

for 

6. SET SCREWS 11. 

7. SPRING COVER 12. 

8. END CAP 13. 

9 . ADJUSTING SCREW 14. 

10. GREASE FITTINGISl 1 s. 

STOP COLLAR 

STOP COLLAR 

SLIDE ROD 

DRIVEN SHEAVE 

BELT 

A 
® 

INSTAllAi iON 

1. Bolt motor to mount I and turn the handwhecl 3 to move 
motor to completely forwanl position. 

2. Check motor shaft and key. Key length should be approxi
mately same as the bore diameter . Tolerances on shaft exten· 
sion diameters ~hould be: \4" to Jllz" inclusive + .0000", -
.0005"; 1%" to 2" indusive + .000", - .001 ". Undersize 
shaft diameters will cau~c excessive vibration . 

3. J\lount HOTO-CO~E pulley on motor shaft and tighten the 
two set screws 6 at the md of pulley shaft, then LU UHICATE 
through greao;c fttting(s) 10 until gn:2se appears at opposite end 
of pulley shaft. In mounting, do not strike pulley disc 5 or exert 
undue Ioree. 

4. Wedge open the ROTO-CO~E Pulley to allow the belt suffi
cient space to , JSS easily into the pulley and over the driven 
sheave. Avoid prying the belt. 

5. Align I\OTO-CONE Pulley and driven shca\'e and bolt feet of 
bar support 2 in position. Alignment must be accurate to avoid 
undue belt vibration and wear. 

6. Tum on motor and turn handwheel until belt is at maximum 
speed position. Set stop collar 12 at this position . 

7. Turn handwheel until belt is at minimum speed position ... 
just above the hub but not touching ... and set stop coliar II 
at this position. 

MAINHNANCE 

1. The faces of the discs and belt should be kept clean and free 
from grease or other liquids. 

2. · IMPORTANT; the pulley should be run through its speed 

range after each 8 hours of operation in order to renew the 
lubricant on all working surfaces. 

3. If the pulley acts sluggish, that is, it does not close fast enough, 
it should be flu shed out thoroughly with kerosene. 

4. 

To FLusH PuLLEY ... With pulley mounted on motor shaft 
or an arbor, force kerosene from a grease gun through the 
grease fitting ( s) 10 until the kerosene flows from the various 
openings in the pulley . Open and close pulley several times to 
make sure the kerosene reaches all gummy or caked grease. Re· 
move pulley from shaft and drain all ke~osene . Relubricate with 
the proper lubricant. 

The pulley should be flu shed ou t approximately once every 
six months to remove any accumulation of dirt or old grease. 

LUBRICATION 
This pulley is i:Uaranteed for workmanship at~d mnterial. The 
manufacturer will not be held respomible for failmes wl1en 
greasing instructions are not followed. 

1. Positi~n outer edge of belt approximately flush with outside 
diameter of pulley disc. 

2. Lubricate through fttting(s) 10 until sufficient lubricant has 
been applied . • ApplieR to model 1320, 1325, & 1330. 

3. Run belt to minimum pitch diameter and return. If sufficient 
lubricant has been applied, a ftlm of grease will be deposited 
on the motor end of the pulley shaft. Repcat until grease is 
indicated . 

4. Lubricate after each 40 hours of operation . 

The !ubricaut to l>e used s1wuld be a neutr,z! t>tiucral greast!, free 
of acid, alkali, or sulphur. The following is a list of recom
mended greases. 

All Pulleys ore Pre-lubricated 

at the Factory with Lubriplate No. 907 

MANUFACTURER TRADE NAME of GREASE 

FISKE BROTHERS REFINING CO •• . Lubriplate No. 907 

Atlantic Refining Company ...... Atluntic Lubricant 52 

Gulf Refining Company • . . . . . . Supreme Grease No. 2 

Shell Oil Compnny •. : . .... Alvanin EP Grea!l e No.2 

Stnndnrrl Oil ............... · Amolith C:rcnse No. 2 

E RBI N G manlljac/llring corporation ELGIN, ILLINOIS 

Printed in U.S.A. No. 769 
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I. Ad1ust motor ;~nd '"'"chine shafts to correct centers and 
m~ke sure sh;, fts ilre p;,ra ll e l. 

2. (hn c k ..,,.,tnr sh;,ft ;,nd kC'y . Key len gth shoul d be app r oxi 
mcotely ~ ,1me ;~s bore d i ameter . T o l erance on shaft ex
tf'n s ion dlilmcter shou l d be + .0000", -.0005", for '!," 
t r• I , .. in c lusive and • .000" for I 5/ 8" to 2" inclusi ve. 
Undersize sh <'lf t di ,mcters will caus e excessive vibration. 

3. Pl11c:e tyPf> "W" pulley on motor shaft as close to shaft 
be;,rin~ <'I S possiblf>. Lo ck in place with two set screws 
(2) at C'nC: nl pulley sha ft. 

4. Pl,1ce spring l oaded pulley on machine sh a ft. 

5.· ln s t ;,ll toroue rod t h ru eye bolt. 

6. Turn hilndwhee l (I ) to sep;,ra te disc s on type "W" pulley. 

7. Place belt a t m inimum pitch diameter of t y pe "W" pulley. 

E 

8 . Carefully separate discs on spring loaded pulley and 
place be lt betwe en discs. Turn "W" pulley handwhee l 
to take up slack in belt mak ing sure belt doesn't slip out 
of spring loaded pulley. 

9 . Align spring load e d pulley with type "W" pulley so th a t 
belt will track in a strai~ht line . Ali~nment must be 
accurate to avoid undue belt vibra ti on and wear . Lock 
sp,ing loade d pulley in place with set screws (2) on end 
of pull ey shaft. (5) 

10. Lubri ca te both pull eys through grea se fittings (7) U'"ltil 
grease appears at opposite end of pulley assembly. 

II. Turn on motor and turn handwheel (I) until desired lo w 
speed is reached and set spring limit clip (4) on l imi t 
bar (5) at this positi on. 

12. Turn handwheel (I) in opposite directi on until de s ired 
high speed is rea c h e d and set spri ng l im it clip (6) at 
this position . 

13 . If necessary, tighten set screw (8) to p revent handwheel 
from turning by -itself when pulley is running. 

MAINTENANCE 

1. The faces ol the d iscs and belt shoul:l be kept clean and free from 
grease or other liqu ids. 

2• IMPORTANT ; the pulley should be run through its speed 

ran ge after each 8 hours of operation in order to rP.new the 
lubr i cant on all working surfaces. 

3. If the pulley acts sluggis h, t ha t is , it does not c 1cse fast enough, 
it should be flushed out thoroughly w1th kerosene . 

TO FLUSH PULLEY . . . With pulley mounted on motor shaft or an 
arbor, force kerosene from a l'(rease gun throug~ the grease l1l· 
ting(s) (7) until the kerosene flows from the v ar~ o~s o:>en.ngs •n t he 
pulley. Open and close pulley several t• mes tc make 5u re th e kero
sene reaches all s;:ummy or caked grease Remc·;e pulley fr om shaft 
and dram all kerosene . Relubr~cate w•th I liP proper lubr.cant. 

4. The pulley should be flushed out a poroXIm~.ely once every s1x 
months to remove any accu mulat ion of d •rt or old grease. 

LUBRICATION 

These pulleys ore puoronlnd for orkmanship ond material. Tne man· 

uloclurer will nof be held responsible for fa ilures when greasing in· 

sfrucfionr are nol followed. 

1. With motor running turn handwheel (!) until belt is at one to one 
soeed position . Turn mntor off. 

2. Lubricate through fit t ings (7) until suff ic•ent lubricant has been 
aoplied . 

3. Turn on motor and run pu lley through s:>e"d ran;:e . If suff•ci ent 
lubfllant has been appl1eo . a !1Im of grease wd l be depos1ted on 
the motor end of the pullev shaft . Repeat unt d grease IS 1nd1cated. e 4. Lubricate after each 40 hours of operat1 on . 

The lubricant fo be used should be a neulrol minerol greose, free of 

acid, alkol; , or sulphur. The following is a list ol recommended greases . 

.\11 l'11ll r·\'~ nrp Pr<'-lubricAtP d 

at th :• f-' ;wtm~· '"th Lubriplate ~o. 907 

MANUFACTURER TRADE NAt'IE of GREASE 

FISKE BROTHERS REFINING CO . .. Lubr ip late No. 907 

.-\ tlnnt "· H e f mmg Ct~rnpnn .v .... • • Atlantic Lubricanl52 

(';ulf H· ·t' .ntng Cnm[Hln_v 

Shell Otl ( ' nmp;ln _,. 

~1.-tnrLml Oil . ... 

.. SuprC'mf' GrC'afle No. 2 

,\h·ania EP Grensp No. 2 

. ...... \mo l ith Grcnse No. 2 

. 7G E RBI N G Manufacturing Corporat ion 
'-

ELGIN, ILLINOIS PH 0 N E 741·2790 
Ar<· a Codo 312 

769W 



n·~,~~~ 
j~ 
~ 4 ___A -- ~ h .. 

SUGGESTIONSFD-RlNSTA([ATION-AND-LUBRICATION 
Th1s Eng1neering Service Bulletm is designed to enable users to obta in the best possible performance from their Winsmith Speed 
Reducers. In addit ion, the serv ices of our Engineering Department are at your d1sposal at all times to help you solve any phase 
of your speed reducer problems. 

WINSMITH 
DIVISION 0~ UMC INOU8TRII!6, INC. 

Springville, New York 14141 12:1-Al• lltev. 1 
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E~~ ~ ~··~ING ~ERYICE BULLETIN 

I LUBRICANTS FOR SPEED REDUCERS 
r"'. 

JL ... 72 

WORM GEAR REDUCERS 

- ·-·sl ;o. IIO"-;--- r -- --Ambient Temperature -30 to 15' F 16 to so• F Ill to 165' F 
Max. Operatmg Temp. 150 185 225 225 
V•scosity at 210· F, SUS 40 to 90 90 to 125 125 to 190 190 to 3 50 

Compounded wtth (Optional) 3 to 10% Acidless Tallow 3 to 10% Acid less Tallow 3 to 10% Acidless Tallow 
or E. P. base or E. P. base or E. P. b3se 

AGMA lubricant ::7 Compound .;g Compound 

C•ties ~rv •ce 0•1 Co. Pacemaker Oil .:n Trojan Compound L·2 Troja n Compound L-4 I Troj:t n Compound L·S 

Ftske Bros. Reflnmg Co. Lubripla te ::3 lubripla te =8 LubripiJte =a Lubriplate APG = 250 

Gulf 0 •1 Corporatton Mult• Purp. Gear. Lub. =so E. P. Lubricant =115 E. P. lubrtcant ::14 5 E. P. Lu bn can t ::250 
Shell 0 11 Com pany Macorna Otl =33 Macoma Oil =69 Va tvata Oil ::J 78 Va lvatJ 0 11 ::J 83 

Smcla.r Refmmg Co. Duro Oil = 160 ::a7 Heavy Duty Oil Superheat Valve Oil Penna nt EP 0 11 :: 7 

j Keystone Lub. Co. 78-6 EP Oil WG ·lXOil WG ·8 Oil ::009 0•1 

Sun 0•1 Company Sunep =1070 Sunep :;-1110 Sunep =usa HV Cylinder 011 

Mob1l 011 Co. Vactra Oil .::2 Mobil Compoun.1 =oo Mobil Cyl. Oil ~600 W Mob1l Cyl. Oil ::60Qw 

Texaco Meropa Lub . .:;} Meropa Lub. =3 Meropa lub . .::6 Meropa lub. =6 

HELICAL GEAR REDUCERS ~~~;~~~-~~OL.LOW SHAFT 
~ 

Amb1ent Temp. ·30 to 15' F 16 to so· F 51 to 110• F 11 1 to 165' F 
Max. Operat.ng Tem p. 150 185 225 225 
Viscos ity at 100• F. SUS 95 . 280 280 . 360 490 . 700 700. 1200 
AGMA lubricant =o =2 =3 ='4 

C•t•es Servtce 011 Co. Pacemaker Oil ~ 1 Trojan Compound L·OO Trojan Compound L·O Trojan Com pound L·2 ' 
fiske Bros. Refin1ng Co. lubripta te = 1 Lubrip late ::2 Lubr~plate =3 Lubr~pl ate = 4 

Gulf 011 Corporation Paramount =42 Harmony =53 Harmony =69 Harmony =97 
Shell Otl Company Clavus Ot l ::33 V1trea Oil =33 Vtt rea Oil -59 V1t reoa O tl ::72 
Stncla•r Ref1ning Co. Duro Oil =- 160 Rubilene Oil light Med. Rubilene 0 11 Med . Heavy Rubtlene Oil Hea vy 

Keystone lub. Co. 78·6 EP Oil IVG·SX Oil WG-20il WG-lX01I 
Sun Otl Com pany Solnus =100 or =150 Sunep =1050 Sunep =1070 Sunep =1070 
Mob•l Otl Co. Vactra 0•1 =2 Mobil Compound = AA Mob•l Compound ::sa Mobt l Cyli nder Otl :6QOW 

Teuco Meropa Lub. =1 Meropa Lub. =1 Meropa Lub. =2 Meropa lub. ~3 

PLANETARY GEAR REDUCERS 

Ambient Tempe•atu•e I -30 to 15' F I 16 to so· F I 51 to 110' F I Ill to 165' F 

Max. Ope•atong Tem p. I 150 I 185 I 225 I 225 ___j 
I Voscosoty at 100• F, SUS 9 5 · 280 280 · 360 490- 700 700 · 1200 

Sun Oil Com pany 

Mobil O tl Co. 

Texaco 

~. 
UMC INOUSTntiES, INC. 

~ I q I ~ I q 

Pacemaker Oil =1 

Lubriplate ~2 

Paramount =42 

Macoma Oil =33 
Duro Ot l = 160 

78·6 EP 01l 

Solnus =100 or =150 

Vactra Otl = 2 
Meropa Lub. :1 

Trojan Compound L·OO I Trojan Compound L-0 J Trojan Compound L·2 

Lubriptate =3 I Lubnplate =4 I Lubflplate :4 

Harmony =53 j Ha rmony =-69 I Harmony =97 
Macoma 01\ =33 I Macoma Oil = 69 I Macoma = 12 
Rubilene Oil light Med. j Rub•lene Otl Med. Heavy I Rubilene Oil Heavy 

\VG-5X Oil I WG-2 Col I WG·IX Col 

Sunep =1050 I Sunep =1070 I Sunep =1070 

Mobil Compound t:AA I Mob•l Com pound .::as I Mobil Compound =fF 

Meropa Lub . .::1 I Meropa Lub. =2 I Meropa Lub. ::3 

• The above tables are for speeds when the worm is revolving at !800 R.P.M. The pt. 

pheral speed of the gears governs the peri od of tooth con tact and determmes the ler 6:th 
of t1me th !;! f ilm must withstand t he pressures. When speeds are h·gh , the tt'lle is very 
short and the loads are usually light and as OJ resu lt an oil of compara t •vely loA· vtscos tty 
should be used. When speeds are low and the loads heavy, the contact t tme is cons•derc: t- 'y 
longer and an o il of h•gher viscosity shou ld be used. 
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ENGIMHRIN& SERVICE BULLETIN 

IL-72 SUGGESTIONS FOR 
INSTAllATION AND LUBRICATION OF 
WINSMITH SPEED REDUCERS 

PROPER SELECTION 

Grant ing that the unit selected or recommended is large 
enough for the work it i s to do and that. in selection, due 
consideration has been given to the character of the load 
(steady or shock) and ktnd of duty (S·hour, 24·hour daily. 
or mt~rm ittent), your Winsmith Speed Ret1ucer should give 
dependable seNice for a wholly acceptable length of t ime. 
Careful cons ideration should be given to other factors, all of 
them important, and all of them directly affecting the opera· 
ting sat isfaction and life of all Speed Reducers. Some of 
these factors are as follows: 

PROPER ALIGNMENT 

1. The various drive members should be aligned as accu· 
rate!y as poss•ble to guard against unusual stresses and 
overloads imposed by misalignment. 

2 . If a motor is to be d.rect connected to the Winsmith 
Speed Reducer, a flEXIBLE coupling should be used. It 
should be remembered that a flexible coupling is not a uni· 
versa! joint Most types are of very limited flexibility. The 
coupling, the reducer, or the motor will suffer damage or 
rap id wear if care is not t aken at installation to insure align· 
ment well w1th in the lim•ts recommended by the manufactu· 
rer. In general. on ordinary coupl ings it has been cons1dered 
good practice to have as lateral alignment from .002 to .008 
inches for h1gh speed drives of about 1800 RPM. There 
should be very little angulanty between shafts. 

To properly install a flexible coupling, start up the motor so 
that the rotor will center itself electrically, then check the 
d istance between shafts to determine whether the proper 
space has been allowed. Then lay a scale across the shafts 
at several pomts around the periphery and test for concen
tricity with a feeler gage. If a .005 .. feeler gage will not go 
through, the alignment should be proper. Dowel the motor 
and reducer to the base so they will not shift . 

N~Ner use a ngid type coupling to connect Speed Reducer 
and Prime Mover. 

It is hardly possible to place two shafts in exact alignment 
and. even if it were possible, the settling of a building, or of 
the drive foundation itself, would in time cause some degree 
of misalignment and consequent trouble if a rigid type coup· 
ling was employed. 

3. A common base-plate to support the motor and reducer 
as a complete drive-unit will preserve tt-e original ahgnment 
between motor and reducer shafts. This may be a steel base 
supp11ed by us, or one fabricated locally. A structural steel 
base, consisting of channel or angle members, with suitable 
gusset plates. and welded to form an integral bed-plate, may 
be fabricatPd at a reasonable cost. 

If a structural steel base is used, the plate should be at least 
equal in thickness to the diameter of the bolts used to fas· 
ten the speed reducer to the base plate. Also, for sufficient 
rigid ity, the design m general including angle or channel 
members should be substantial enough to prevent flexing 
under vibration. 

After the f1rst week or twO' of operation all of the bolts and 
nuts used to fasten the reducer and motor, pedestal, etc ., to 
the base plate should be retightened. V1bration tends to 
loosen the nuts e·.1en if t ight imt1ally. 

LUBRICATION 

After your Winsm1th Speed Reducer is proper1y installed, be 
sure, before operat ion: 

1. That the quantity of oil in the housing is never too great. 
The oil level indicated on each unit is for operation at worm 
speeds of 1800 RPM unless noted otherwise on the name 
plate. It may be necessary to raise this level for slower 
operating speeds or to lower it for higher speeds. 

When the bearings are not adequately lubricated by the 
splash system, grease fittings are prov ided. They should be 
pressure lubricated with a short f1ber grease with a work 
penetration of 310 td 340 at 77• F. and an ASTM drop pomt 
of 350• f. minimum. 

2 . That any one of the recommended (or equivalent) lubri· 
cants is used, of grade or viscosity suited to the part1cular 
type of Wmsm1th Speed Reducer installed, and to the correct 
operatmg cond1t ions and temperature. (see page 4) The re· 
ducer left the factory with the proper amount of lubricant. 
Check to determine whether oil is to level plug before 
operating. The 011 in a new un1t should be drained at 
the end of ten days if operation is of 24 hours per day 
duration, or at the end of 30 days when the operation 
is of 8 hours per day. The case should then be thoroughly 
flushed with light flushing oil. Fill to oil level with new 
o il of the proper grade. Aft~r this a change of oil every 
2500 hours of operation, or every six months, whichever 
occurs f1rst is suff1cient for reducers operating under nor· 
mal conditions. Where operating conditions are severe, such 
as a rapid nse and fa ll in temperature of the gear case, w1th 
accompanied sweating of the inside walls and resulting for· 
mation of sludge, or where operation is in moist or dusty 
atmosphere, or m the presence of chemical fumes, it may 
be necessary to change the 011 at intervals of one to three 
months. 

If the reducer is to stand idle for a length of time as when 
stored as a spare, 1t is well to fill with a suitable rust -pre· 
ventat1ve for protection of interior parts which might other· 
wise corrode or rust when reducer sweats. 

A DRAIN PLUG at or near the bottom (base flange) of the 
reducer housing is prov1ded for oil removal. (see Fig. 1) 

OIL TEMPERATURE and OIL RETENTION 

Too high an oil temperature may be the result of one or 
more of these contributing factors: 

1. AN OVERLOAD, especially a continuous overload on the 
reducer. This might be due to the selection, originally. of too 
small a unit. 

2. Or, an overload imposed by replacing the original motor 
with a larger one to take care of a load greater than origin· 
ally contemplated. For example, the lengthening of a con· 
veyor to meet a need for increased production. In such 
ca ses, it is not uncommon to increase the motor size and 
forget to install a larger Speed Reducer equal to the larger 
motor and the increased load. 
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u 
3. TOO MUCH OIL IN THE REDUCER. This causes churning 
of the oil which often results in overheating. Pressure also 
builds up, which combined with the excessive heat, will in 
time ru in the oil seals and cause oil leakage at the sh~ft 
openings in the reducer housing. 

4. TO PREVENT LOSS OF OIL while the units are in trans· 
it, W1nsm•th Worm Gear Speed Reducers are shipped 
with a brass pin in the vent or f•lle r plug. This p in must be 
removed before the re-ducer is put into operation. If concH· 
tions are severe, and dust or moisture is likely to enter this 
hole, the reducer should be protected with an airvent such 
CIS Alemite No. 304810. 

The hole in the vent plug helps to prevent pressure building 
up W1thin the housing and thus guards against destruction 
of the oil seals and consequent 011 leakage. 

Likewise. there is a brass pin in the filler plug of the Hori· 
zontal Type Planetary Speed Reducers, Nos. 1H, 7H, and 
II H, (See Fig. 2). 

Models No. 21H, 31H, 41H, 51H, and 61H Horizontal. Type 
are f•lled by removing the lifting eyebolt at the top of the 
housing. The eyebolt in these four sizes has a hole drilled 
down through it which meets with a drilled hole at right 
angles to form a breather or vent when the brass pin is 
removed from the hole. 

This brass pin is in p lace in the eyebolt when the Speed 
Reducer is sh1pped to prevent loss of oil jn transit. 

Be sure to remove this brass pin from the eyebolt before 
operatmg tt1e reducer so as to prevent pressure bu ilding up. 
The purpose of such a vent or bredther hole provided in a 
speed reducer housing is to equalize pressure within the 
housing ·.;,ith outside or atmospheric pressure. 

All Vertical Type, Winsmith PLANETARY SPEED REDUCERS 
are provided with a A FITTING having a drilled hole which 
serves as a vent or breather opening. To prevent loss of 
lubricant while these units are in transit, a brass pin is in· 
serted. (See Fig. 3). Be sure to remove this brass pin from 
the vent plug before operating the reducer so as to provide 
prope1 ventilat ion. 

5. WHAT IS TOO H:GH AN OIL TEMPERATURE? Worm Gear 
Speed Reducers, although quieter in operation than most 
other types of gearing, have a tendency to run somewhat 
warmer. 

Any speed reducer housing containing oil that is even 130• 
or 140• w1ll seem very hot. indeed, to the touch. Yet 011 tem· 
peratures from 140• to 200• are not uncommon. Up to 
200• F., there is no cause for alarm. 

If any properly installed Speed Reducer, not over!oaded, con· 
ta ining a su itab le grade and the right amount of oil, seems 
(to the touch) to be running quite hot. yet otherwise pertorm· 
ing satisfactorily, there should be nothing to cause undue 
concern. By tak.ng an occasional oil temperature reading it 
can be read1ly determined whether the temperature r•ses 
after the reducer is started in operation, until 1t reaches a 
fairly fixed maximum temperature, or cont inues the temp":!r· 
ature rise without reach ing an apparent maximum. If the 
temperature cont inues to nse without seeming 10 reach a 
maximum po.nt, then a deta ilPd investigation of the entire 
drive should be made to determine the cause. 

Any Speed Reducer will usual ly operate at a somewhat 
higher average temperature when runmng contmuousty than 
when running intermittently. 1Nhen operating cont•nuous.ly, 
a unit has no idle oeriod which would allow generated heat 
to dissipate. 



-I PARTS] 
- . -"CV" Series Reducers 

STANDARD RATIOS AND DETAILS 

Pari No. DESCBJPTION 

1 BousW. 

2 Slow Speed Cover - 0~ --·------

3 Slow Speed Cover Closed (Not Shown) ----

4 lli.rh Speed cap- Open --·---· 

5 lli.rh Speed Cap - Closed ---------

5& lli.rh Speed Adapter (Not Shown) U.ed with Pari 
5 UDita 10 U1ru 14 Inclusive ---------

6 Slow Speed Shaft - Top Exteulon -··-- ----- ·-· 

7 Slow Speed Shaft - Bottom ExteDalon ----

8 lli.rh Speed on Seal ---------

9 Slow Speed on Seal----------
• 11 Boller Bearlo& - lli.rh Speed 

SlD&'le Bow -----------

Double llow 

U Boller Bearlna- - Slow Speed -

13 Slow Speed Spacer - Short _ 

U Slow Speed Spacer - Loq ---·-----

15 Slow Speed Worm Gear - Brome -----

16 . HUh Speed Worm Shafl-Inteanl----

~6 Blgh Speed Loclmut (Not Shown) Used on UDita 
No. 10 thru No. 14 Inclusive ---------

Z7 Blgh Speed Lookwasber (Not Shown) Ullecl on 
lJDita No. 10 th.ru. No. 14 Inclusive------

• Units 1 thru 9 use two single row bearings. Unlta 10 thru 14 use one slD&'Ie row and one double row bearlq. 

WINSMITH 

lal. Winsmit:h __ _ DIVISION UMC INDUSTRIES, INC. 

SPRINGVILLE - Erie County - N. Y. lUU 
SPUD 81!DUCI9\S 

-----------------~· -~ 
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I PARTS] 

STANDARD RJrtrDOS AND 

33 

I 
i 

DESCRIPTION 

1 Housing .... _ ... , ... ,. .. __ .. _.., .. _,, .......... --............... -..... - ..... ............ _., ... ,_ 

2 Slow Speccl Cover - Opeu -·-·····---.. ·-·-··-·······-·-......... _ 

2 SIO\\' Speed Cover - Closed (Not Sho\vn) ... _ .. _,, ....... 

4 High Speed Cap - Open -····-·---····-·-··--····--·········-···-···· 
5a High Speed Adapter (Not Shown) Used wHh 

Unit 10 tllru 14 inclusive -··-····--··············-··-····-······· ... ·······-

6 Slow Speed Shaft - 'l'op .Extension-~----·-······-······--· 

'1 Slow Speed Shaft - Rottom Extension ·-·-··-·················· 

8 Hieh Speed Oil Seal Shaft- l~xtcnsiou End ············--

9 Slow Speed Oil Seal -···-············"····---········-· .......................... . 

~~< 11 Roller Beari..JJg- - IJirrh Speed 
Single lto\v ····················-······························-·······-···-·········· ................ .. 

Do11blc Row ............................. - .............................................................. .. 

12· Roller Bearing· - Slow Speed ..................................................... . 

13 Siow Sx•ceil Spacer - Short ......................................................... .. 

14 mow Speed S1meer - Loug ........................................................... . 

15 Slow Specrl '"i'orm Gear - Bronzt~ ......................................... . 

16 High Spepd 1Vorm and Shaft lutcrrml ............................ . 

2G High Speed I.oclmut (Not Showu) Used ou Units 
No. 10 (htu l o. 14 inclusive .............................................. ........... .. 

27 High Spec <I I,ockwnsher (,Tot Shown ) Used ou 
Units No. 10 thn1 No. 14 inclusive ........................................ .. 

28 Oil Seal IIirrh Speed Fan End ..................... - ......... - ............... .. 

29 Fan .......... , .................. ............................................................................................. . 

30 I<'an Housinr,- aud Ca11 .......................................................................... . 

31 Fan Hou:,ing Cover ................................................ _ ............................. .. . 

33 l•'a11 IIousin[! Spacer ................................................................................. .. 

• t:Jnits 1 U1ru 9 use two ~;Ingle ruw llecrln::'l. Unll-1 10 
thru H n~e one ll'ingle row ll.Ud one UQUble row hr.atl.Jlf, 

DIVISION UMC INDUSTP..IES, INC. 
~ 

SPRlHGVILI..Ji.: - l!~ric Couuty - N. Y. Hl41 



Service Instructions 

LINK BELT BS-223459 
2 3/16 

Service Instructions for BS223459 (FC-LB6800 - 2-31 16) fixed open end flange cartridge block 
shown on Assembly Drawing BY408232. 

GENERAL 

These instructions are provided to aid in the proper installation, operation and maintenance of these 
units. They should be carefully read and followed. Failure to do so may result in unsatisfactory service 
as well as serious personal injury or property damage. 

A . Keep dirt, water and metal chips off all parts. 

B. Hammer blows, overheating, or improper use of force can damage these precision parts. 

C. Bearings must be correctly forced up their tapered adapter sleeves to obtain the correct clearance 
removal. Improperly tightened bearing and adapter assemblies may slip or turn on the shaft. 

D. Housing mounting bolt and cover bolt tightness is important to prevent the housing from shifting, 
and to adequately support loads. 

E. Check for final alignment and free rotation before machine start up. 

F. Units must be adequately and correctly lubricated. A bearing not properly lubricated can run to 
destruction and possibly cause damage to other components. 

INSTALLATION 

1. Check shaft to be sure it is machined to correct size, tolerance, surface finish and is free of nicks 
and burrs . 

2. A shaft with a pair of bearings has one fixed and one expansion unit. The fixed unit is located 
adjacent the drive end and takes any thrust loads. In locating bearings take into account that 
tightening the adapter assembly correctly moves the bearing 1 I 32 to 1 I 1 6 inch further up the 
tapered adapter sleeve. 

3. The BS223469 is a fixed unit shipped assembled. There is no need to remove the bearing from 
the housing when the unit is to be located adjacent the drive. For this location just unbolt cover 
and remove it, the locknut and the lockwasher. 

4. With shaft in position slide bearing-housing assembly into frame using mounting bolts to pull it 
in. Draw up mounting bolts snugly, but do not final tighten. 

5. Locate the bearing and sleeve on the shaft in the desired position and install locknut and lock
washer but do not tighten beyond finger tight at this time. 

6. The bearings may be mounted by either of two methods to achieve the required clearance re
moval. 



METHOD NO.1 

a. Measure the initial built-in bearing clearance across the top roller on the outside by sliding the 
largest possible feeler gage between the roller and raceway. A snug or hard feel is recommended . 
It must be possible to remove the shim by pulling it straight out. A check of the lower roller on 
the outside by feel to assure that the inner ring-roller assembly is still centered with respect to 
the outer ring is suggested prior to making clearance readings. 

b. Correct bearing installation requires forcing the bearing up the tapered O.D. of the sleeve until 
the bearing measured clearance is reduced by .0010 to .0020 inch . The preferred method of 
tightening is to use a spanner wrench and tighten the locknut until snug. Hold the adapter 
sleeve from turning until firmly seated. Using a soft steel bar and hammer, drive against the face 
of the locknut to relieve the thread pressure. Retighten the locknut and repeat. Periodically 
measure the bearing clearance until the correct reduction is obtained . 

c. Bend a tang of the lockwasher down into one of the locknut slots. Use the slot which is most 
nearly lined up with a tang moving the locknut in the direction of tightening until the tang is 
al igned. 

METHOD NO. 2 

a. Tighten the locknut until there is a line-to-line fit between the adapter bore and shaft. At this 
point, no internal clearance has been removed and any advancement of the locknut will result in 
a reduction of internal clearance due to interference between the bearing bore and tapered seat. 

b. Mark a suitable lockwasher tang and the mating area of the locknut. Count in the direction of 
tightening eleven ( 1 1) tangs and mark the eleventh tang . Using a soft steel bar and hammer, 
drive against the face of the locknut to relieve the thread pressure. Tighten the locknut and 
repeat until the marked area on the locknut is in line with the marked eleventh tang . 

c. Bend a tang of the lockwasher down into one of the locknut slots. Use the slot which is most 
nearly lined up with a tang moving the locknut in the direction of tightening until the tang is 
aligned. 

7. Install cover and draw bolts up snugly, but do not final tighten . 

8. If the 85223459 unit is to be applied as an expansion unit, the bearing must be removed from 
the housing in order to remove the spacer ring. While the bearing is removed from the housing 
a depth measurement should be made and the bore or the shaft marked with a scratch so that 
the bearing may be replaced in the approximate center of its expansion range. 

9. With shaft in position install bearing-housing assembly into frame and follow the procedure out
lined in steps 4, 5 , 6 and 7 . 

1 0 . Tighten all cover bolts to a torque of 45 to 50 foot pounds. 

11. While the mounting bolts are still snug check alignment and freedom of rotation. The housing 
and shaft clearance at the seals is small and can be visually checked for uniformity all the way 
around. Align by shimming or shifting and tighten all mounting bolts to a torque of 65 - 75 
foot-pounds. 

12. Grease lubrication is recommended with this unit for the reported maximum operating speed of 
2600 RPM . A multi-purpose roller bearing grease of NLGI grades 1 or 2 with rust inhibitors 
and anti-oxidant additives and a suggested minimum oil viscosity of 400 SSU at 1 00°F should 
be used. The unit should be filled approximately 75 percent (8 .3 ounces) full of the selected 
grease after assembly by adding it through the fitting. 

13 . Relubrication of the unit should be through the fitting with approximately 1 ounce of grease. For 
operation at 2600 RPM the unit should be relubricated on an approximate 4 month interval, 
while an approximate 6 month interval is suggested for operation at 1400 RPM . 

~ !'~!~o~~!!!~M;!~~;5422 ~ (612) 537 -3611 • TELEX 29 -0284 
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Service Instructions 

LINK BELT BS-223616 
2 15/16 

Service Instructions for BS223616 (FC-LB6800X3 - 2 -151 16) fixed open end flange cartridge 
block shown on assembly drawing BY 40823 7. 

GENERAL 

These instructions are provided to aid in the proper installation, operation and maintenance of these 
units . They should be carefully read and followed. Failure to do so may result in unsatisfactory serv
ice as well as serious personal injury or property damage. 

A . Keep dirt, water and metal chips off all parts . 

B. Hammer blows, overheating, or improper use of force can damage these precision parts. 

C. Bearings must be correctly forced up their tapered adapter sleeves to obtain the correct clearance 
removal. Improperly tightened bearing and adapter assemblies may slip or turn on the shaft. 

D. Housing mounting bolt and cover bolt tightness is important to prevent the housing from shifting, 
and to adequately support loads. 

E. Check for final alignment and free rotation before machine start up. 

F. Units must be adequately and correctly lubricated. A bearing not properly lubricated can run to 
destruction and possibly cause damage to other components . 

INSTALLATION 

1. Check shaft to be sure it is machined to correct size, tolerance, surface finish and is free of 
nicks and burrs. 

2 . A shaft with a pair of bearings has one fixed and one expansion unit. The fixed un1t IS located 
adjacent the drive end and takes any thrust loads. In locating bearings take into account that 
tightening the adapter assembly correctly moves the bearing 1 I 32 to 1 I 1 6 inch further up the 
tapered adapter sleeve . 

3. The BS223616 is a fixed unit shipped with housing and cover assembled and the bearing and 
adapter assembly packaged separately . When the unit is to be located adjacent the drive, un
bolt cover and remove. With spacer ring in place install bearing with adapter sleeve in housing . 

4 . With shaft in position slide bearing-housing assembly into frame using mounting bolts to pull it 
in . Draw up mounting bolts snugly, but do not final tighten . 

5. Locate the bearing and sleeve on the shaft in the desired position and install locknut and lock
washer but do not tighten beyond finger tight at this time. 

6. The bearings may be mounted by either of two methods to achieve the required clearance re
moval. 



METHOD NO.1 

a. Measure the initial built-in bearing clearance across the top roller on the outside by sliding the 
largest possible feeler gage between the roller and raceway. A snug or hard feel is recommended. 
It must be possible to remove the shim by pulling it straight out. A check of the lower roller on 
the outside by feel to assure that the inner ring-roller assembly is still centered with respect to 
the outer ring is suggested prior to making clearance readings. 

b. Correct bearing installation requires forcing the bearing up the tapered 0. D. of the sleeve until 
the bearing measured clearance is reduced by .0015 to .0025 inch. The preferred method of 
tightening is to use a spanner wrench and tighten the locknut until snug. Hold the adapter sleeve 
from turning until firmly seated. Using a soft steel bar and hammer, drive against the face of the 
locknut to relieve the thread pressure. Retighten the locknut and repeat. Periodically measure the 
bearing clearance until the .correct reduction is obtained. 

c. Bend a tang of the lockwasher down into one of the locknut slots. Use the slot which is most 
nearly lined up with a tang moving the locknut in the direction of tightening until the tang is 
aligned. 

METHOD NO.2 

a. Tighten the locknut until there is a line-to-line fit between the adapter bore and shaft. At this 
point, no internal clearance has been removed and any advancement of the locknut will result in 
a reduction of internal clearance due to interference between the bearing bore and tapered seat. 

b. Mark a suitable lockwasher tang and the mating area of the locknut. Count in the direction of 
tightening eight (8) tangs and mark the eighth tang. Using a soft steel bar and hammer, drive 
against the face of the locknut to relieve the thread pressure. Retighten the locknut and repeat 
until the marked area on the locknut is in line with the marked eighth tang. 

c. Bend a tang of the lockwasher down into one of the locknut slots. Use the slot which is most 
nearly lined up with a tang moving the locknut in the direction of tightening until the tang is 
aligned . 

7. Install cover and draw bolts up snugly, but do not final tighten. 

8. If the BS22361 6 unit is to be applied as an expansion unit, the spacer ring must be removed 
from the housing. While the bearing is still removed from the housing a depth measurement 
should be made and the bore or the shaft marked with a scratch so that the bearing may be 
installed in the approximate center of its expansion range. 

9. With shaft in position install bearing-housing assembly into frame and follow the procedure out
lined in steps 4, 5, 6 and 7. 

1 0. Tighten all cover bolts to a torque of 45 to 50 foot-pounds. 

11. While the mounting bolts are still snug check alignment and freedom of rotation. The housing 
and shaft clearance at the seals is small and can be visually checked for uniformity all the way 
around. Align by shimming or shifting and tighten all mounting bolts to a torque of 65 - 75 foot
pounds. 

12. Grease lubrication is recommended with this unit for the reported maximum operating speed of 
2600 RPM. A multi-purpose roller bearing grease of NLGI Grades 1 or 2 with rust inhibitors and 
anti -oxidant additives and a suggested minimum oil viscosity of 400 SSU at 1 00°F should be 
used. The unit should be filled approximately 75 percent (12.2 ounces) full of the selected 
grease after assembly by adding it through . the fitting. 

1 3. Relubrication of the unit should be through the fitting with approximately 1 ounce of grease. For 
operation at 2600 RPM the unit should be relubricated on an approximate 2 month interval. 

M'i') !~!!~o~~!!!1Mi!~~;5422 ~ (612) 537-3611 • TELEX 29-0284 
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MICO CALIPER DISC BRAKE INSTRUCTIONS 
322-237 SERIES & 422-237 SERIES 

MODEL NO's. 
02-520-121 
03-520-061 
03-520-062 
03-520-063 

INSTALLATION PROCEDURE 

MODEL NO. 
02-520-125 

When installing the MICO Model 322-237 it is of utmost importance that 
the caliper be centered evenly and squarely over the disc. This is to pro 
vide even and equal piston travel and contact of the lining assemblies. 
The MICO Model 322-237 has a mounting face to disc centerline distance of 
2-17/ 32", (see Drawing A). When planning or designing an installation of 
this brake on a vehicle, this dimension should be closely held. A .015 
inch variance (greater or lesser) from this 2-17/32" dimension will elimin
ate the disc running clearance. Proper shims must be inserted between the 
disc brake mounting face and the vehicle mountirtg surface (see Drawing A) • 
Torque mounting bolts to approximately 80 foot pounds. Bleed according to 
standard procedure. 

The MICO Model 322-237 Disc Brake is designed to be used with a 1/ 2" 
thick disc. A disc of greater thickness cannot be used. If a disc of 
lesser thickness is used, the same centerline must be maintained and the 
initial disc to puck clearance will be greater; however, after an initial 
brake application the linings will contact the disc, then upon pressure 
release, the Mico-Jeffries retractor-compensator will provide the proper 
running clearance of .015 inch per side. 

CAUTION: Minimum allowable disc thickness for use with this caliper 
assembly is 7/ 16". If a thinner disc is used, a loss of fluid 
may occur at the time of complete lining wear. 

Uneven lining wear may occur if the caliper is not mounted 
squarely over the disc, or, if the pucks are not parallel to 
the disc surface. Reduced 'O' ring seal life may also be 
evident. 

It should not be necessary to change the position or setting of either 
the end plugs or the compensator assembly nut (see Drawing B) during the 
life of the lining. After the linings have worn to the point of replace
ment they then may be replaced with Lining Kit #20-060-003. Assembly, 
Disassembly, and Adjustment Instructions are included with this Replace
ment Kit. 

DISASSEMBLY PROCEDURE 

f DISC 422-237 SERIES 

DRAWING B 

STEP l Remove brake from vehicle by disconnecting necessary fluid lines and removing 
mounting bolts. (Drain fluid from brake before disassembling.) 

STEP 2 

STEP 3 

STEP 4 

STEP 5 

STEP 6 

Remove (2) end plug assemblies (detail 1) from housing (detail 4) with l-1/4" 
wrench. 
Loosen and remove assembly nuts (detail 21) with 1/2" socket wrench while hold
ing end plug (detail 16) with 1-1/4" wrench. Then separate the pistons and 
end plugs by pulling apart • 
Remove loading springs (detail 20), wedges (detail 19), pressure rings (detail 
18), and 'O' rings (detail 7) from end plugs (detail 16). 
Remove '0' rings (detail 14), back-up rings (detail 15) from end plugs (detail 
16) and 'O' rings (detail 2), back-up rings (detail 3), and seals (detail 25), 
from housing (detail 4) . 
Remove compensator sub-assembly (detail 13) from main piston (detail 10) with 
11/16" socket wrench. Piston must be held in vise or collet. Spacer (detail 
12) not necessary to remove from(detail 13). 

CHANGE LININGS PROCEDURE 

STEP 1 and STEP 2 same as Disassembly Procedure (above). 
STEP 3 Remove linings (detail 7) from pistons (detail 10) with thin blade screwdriver 

or similar means. 
STEP 4 Insert clips (detail 9) into piston (detail 10) and drive with a hammer until 

clip edge makes contact with piston. Do not strike repeatedly after seated. 
STEP 5 Insert new linings (detail 7) into piston pockets and install rivets (detail 6) 

with hammer and flat head punch or similar means. 
STEP 6 Reassemble using Steps 7 thru 10 of Assembly Procedure. 



(continued) MICO CALIPER DISC BRAKE INSTRUCTIONS for Series 322-237 & 422-237 

ASSEMBLY PROCEDURE 

STEP 1 

STEP 2 

STEP 3 

STEP 4 

STEP 5 
STEP 6 

STEP 7 

STEP 8 

Lubricate with type fluid used in system. Install •o• rings (detail 14), back
up rings (detail 15) on end plugs (detail 16) and 'O' rings (detail 2), back-up 
rings (detail 3), and seals (detail 25), in housing (detail 4). 
Place piston and lining sub-assembly in collet or vise and install new compen
sator sub-assembly (detail 13) using an 11116" socket wrench over the retainer. 
Be sure spacer (detail 12) is in proper position. 
Insert piston sub-assemblies in bore of end plugs (detail 16) until they 
bottom out to assure lining to disc clearance on vehicle. 
Lubricate with type fluid used in system and install 'O' rings (detail 17), 
pressure rings (detail 18), wedges (detail 19), with tapers to match that of 
compensating pistons, loading springs (detail 20) and assembly nuts (detail 21). 
Torque assembly nuts (detail 21) to approximately 10 foot pounds. 
Lubricate main piston (detail 10) with type fluid used in system and install 
complete assemblies (detail 1) into housing (detail 4) using 1-114" wrench. 
End plug on mounting surface side must be screwed in until flush with mounting 
surface. Other end plug must be screwed in until the distance between the 
linings is approximately 518". 
Install brake assembly, refer to Installation Procedure. 

FOR 1/18 

BREAKDOWN OF END PLUG 
ASSEMBLY DETAIL # 1 

TYPICAL OF BOTH 
SIDES JIC FITTINGS 

REPAIR KITS: 
Kit No. 02-500-017 (both series) 

Includes detail numbers 2,3,12,13,14,15, 
17,18,19,20,21,&25 

LINING REPLACEMENT KITS: 
All kits include detail numbers 6,7,9,&25 

Kit No. 20-060-003 for Models 02-520-121 & 02-520-125 
Kit No. 20-060-006 for Models 03-520-062 & 02-520-063 
Kit No. 20-060-007 for Model 03-520-061 
REPLACEMENT PARTS: 

No. 32-560-004 Tubing Assembly (Detail No. 24) 
No. 34-150-024 Connector (Detail No. 23) 
No. 30-010-056 Piston (Detail No. 10) 

M;ftftiSOTI IVI'IMOT;VI ;nc 
BOX 2074 I 1911 LEE BLVD. 

NORTH MANKATO, MINN. 56001 
PHONE: 507 345-4593 

FORM NO. 81-520-003 I 8-73 

WESTERN STATES AFFILIATE 

AlMJCO INC. 
1075 Hamilton Road 

Duarte, Calif. 91010 
Phone: 213 358-2523 

Printed In u. s. A. 
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I N D I C A T I N G T A C H 0 1\1 E T E Il S - T E C !I :-< I C A L D A T A 

GE~ERAL 1:-<FOH~IATIO~ 

Strandberg Indicati ng Tachometers employ conventional d-e generators and d-e 
mit'roamm e t(!rs calibrated in terms of rotational speed, surf:lCe speed. or any 
other desired units, such ns gallons or pieces per m1nutc or second. Connection 
between the generator a nd the large, easy-to-rend indicator is made by any two
conductor cable. Any leng-th up to ;;oo feet may be used. A tw<•nty-foot length of 
cable is supplied with the instrument unless otherwise spec ifi ed. Since the d-e 
generated voltage is directly proportional to speed, no power is required. Since 
the output voltage per revulution is high enough for low speed applications, no 
tubes or trrnsistors nrc require d. 

IZ"STALLATI0:-1 -- GE~EHATOH 

Three types of gencratr>rs arc · av:tilahlc and arc as follows: 

1. Type Hl~-A is a shaft-driven device with a 1/ 4-inch di:~mcter 5/8-inch 
long shaft. A three-inch flexible shaft is indudcd ns standard equipment. 
A six-inch fl ex ible shaft is optional and will be supplied in lieu of UJC 
thrcc>-inch chafl, if requested (See Dwg. No. l9;iR). 

2. Type !l12-n is a shaft-driven de,·icc similar to the Hl2-A except it is 
supplied 1\ith fac tory installed fork co•Jpling (Sec Dwg. :-lo. 1%9). 

A base mount for either type 1U2-A or Type nu-n should be located 
1- 1/f'. inches below the shaft center line. Complete mounting dimensions 
are shown on the nbovc referenced drawings . 

All generators are factory calibrated for clockwise rotntion, unless 
otherwise s ·>ccificd. ~lounting should he made at the end of the shaft 
which will permit L'1c gcnl'rator shaft to turn in the direction specified 
as the calibra ted rotati ona l direction. If it becomes necessary tore
verse U> e mounting, rccalibration of the tachometer will be required 
(Sec Calibration section) . 

3. Ty,pe Rl2-C is a surfaee-driven device . Mounting should be such 
that the dri\·e w•.,·cls make firm contact with the web. For yarn and 
faiJric applications, thl' wh<'els should contnct the web directly above 
a guide or driven roll. For complete mounting dim ensions sec Dwg. 
No. 1971. 
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l\"DICATING TACHOl\IETERS TECH~ICAL DATA 

INSTALLATI0:-1 --INDICATOR 

Standard indicators have 4-1 / 2 and 7··inch scale lengths. Cutout templates are 
supplied \\ith the tachometer for panel mounting. See Dwg. Nos. 1970 and 1972 
for additional information. 

\\1HI:\G 

No external power source is required. A 20-foot 2- conductor cable is supplied. 
Howeve r, any cable length up to 500 feet and wire size no smaller than A\VG22 
can be used. Polarity must be observed. 

CAUBRATI0:-1 - - ZERO 

With th(' shaft idle, the indicating pointer can be set to zero by adjusting the 
meter set screw in the front center of Lhe meter housing. This is a mechanical 
adjustment. It is factory pre-set and should not require freq ue nt field adjustment. 

CAUilrtATIO:\ -- IlP:\1 TAC!IOl\IETERS 

Tachometers calibrated in Revolutions per Minute (or other units of time) are 
factory calibrated . They can, however, be calibrated on the job against other 
taC'humcters or stroboscopes by turning the screw-dri yer adjustment located on 
the indicator rear terminal plate. For upscale adjustment, turn adjusting screw 
(Cal. Pot . ) in a clockwise direction when facing rear of unit (See Dwg. ;.io. 1970). 

CAUUilATI0:-1 --SURFACE SPEED TACHOMETERS 

Tachomctl'rs calibrated in terms of surface speed, such as feet or yards per 
minute, are factory calib<ated when the drive roll diameter is given. They can 
also be field calibrated in the manner described for RP:\1 tachometers. 

1\IAINTENA:-ICE 

~o preventive maintenance is recommended. However, occasional calibration 
checks should be made at !nte1·vals depending upon the accuracy requirement. 
In the e\'cnt of failure, the generator brushes should be checked and replaced 
if necessary . T e rminal comtcctions to Ute indicator should be checked. Re
placement generators and indicators are a\·ailable. In the event any part is 
replaced, the instrument should be recalibrated. 
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PVB10·(F)**(Y)-30·*(*)(l)·1 * 
PVB15·(F)**(Y)·30·*(*)(l)·1 * 
MVB 10 ·(F)UD(Y)-30 ·* -10 

INOU GTAIAL DIVItHON 

TAOV, MICHIGAN 4110141 

S~nVICE 

Dl\~TS rHua 

I~Jf0~~1AT~~N 

MODEl CODE BREAKDOWN 

p • PUMP ~· y T •. 1*1 * '1*1· 36 . * l'llll . tC.,TR., ""'""'""'" 
M. MOTOR~ I 

CONTROL OPTIONS 
VAIUADLE DISPLACE~!El'T ~ L • LEFT HAND LOCATION 

VIE\I' Il'G SHAFT END 
IN·Lil'E PISTON UNIT (OMIT FOR RIGHT !lAND 

FLOW fiJ\TING AT 1800 RPM 
10 • 10 GP~! 
15 • 15 GP~! 

MOUNTING 
F • FOOT RRACKET 
(milT t'OH f'LAI'GE MOUNT) 

ROTATIOS, VIE\\' Il'G SHAFT END 
R • HIGIIT IIA~D (CW) 
L • U: fT IIA:'>D (CCW) 
U · EITIII::H DIHECTION 

(MOTOHS ONLY) 

SII'ASII PLATE ~!OVEMENT 
D • DOTII SIDES OF CENTER 
S • ONE SIDE OF CENTER 

SHAFT 
Y • LO~:G S11AFT (STAKDAHD) 
(milT FOB SHORT SHAFT) 

MANUAL LEVER CONTROL MODEL 
*VB*-(*)**(*)- 30- M(*)(*)-10 ,........ 

0 

LOCATION) 

CmiPEI'SATOR VARIATIONS 
D ·DUAL RAI'GE (ELECTIUC 

CO:'>THOL • 115 VOLTS, 
60 CYCLE) 

DH ·DUAL RAI'GE (I!YD. CONTROL) 
E ·START- UP VALVE 
C ·ADJUSTABLE MAXIMUM STOP 

CONTROL TYPE 
C -PRESSURE COMPENSATED 

(350-3 000 PSI) 10 GPM UNlTS 
(350-2000 PSI) 15 GPM UNlTS 

CM ·PRESSuRE COMPENSATED 
(INTER~IED!A TE RANGE) 

(350-1500 PSI) 1• GPM UNlTS 
H • IIANDWHEEL 
M ·LEVER 
V , NO CONTROL 

I PU~!P DES!Gl' l'W~IDER 

HANDWHHL CONTROL MODEL 
*VB*-(*J**(*)-30-H(*H*HO 

1450 NUT 
L> 239651 SC RE\V 

1234 SCREW I (2 Rt:Q'D) L>INCLUDED IN 
938523 sunASSY 

To in su re su!"t :unNI c fh t'lC'IlC' )' and maximum trouiJle-free llfe of this precision equipment, initial and contin
uous flllr .1lion of ll •c· llutd mNhum to 25 micrvns or h •ss is css(•ntlal. (Fur information pcrtainin~ to Vh:kcrs 
rcunomk:1l 10 nucrun Jill c rs, SC'<' installation drawinb I &: ~~ 22D847.) 

l.ltho In U.S. A. 

l 
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II INCLUDED IN START-UP 
VALVE (E) SUDASSY 94215 7 

11312171 PLUG 

··O" RING I 11 .. 263492 , r • 2·18773 PIN 

I I r rll 2935·18 DODY 

;;

11&262331 

114 H4956 "0" HING 

1111 3000 PLUG 1 GASKET I I '! lcb 11 .. 244956 rf ~..:::. rc( . I ~ : -.- .~-GASKET·t 
r-' ....:.r-. ·U I ' ,·l , ~- I 

<>~~c -"'" ~ 

185638 SNAP RINd 

353926 PISTON I :OD 

~ 
11 3o 1Hjt l;)[)y r'J(< 7';lL(>• ~~ / _/""= =-el 
ll ~oGUou Si'OOL J "':'.VI 11 293547 SPOOL / Q 

11 231204 SEAT t 11 312384 SPil.lNG I. ~ \ 
&11 113 792 "0" Rl:\G • 360430 I . 11 2488 29 ROD / I I l 

0 1035H SCHEll' (4 ll.EQ'D ) PLUG I • ~074 PLUG I 
11 189 128SCREII (411£Q' D) I 1186580 

_ ~ORQL'E T~-1~3__!:~ ~ ~ _ j_ _ _ _ _ _ _ _ _ _ _ _ PLUG 

I~IPORTAN T: CO~! PE:\SATOR AND START-UP VALVE SHOWN FOR L. H. SHAFT I Al 54129 
~OTAT!Ol'.:...._FOH ~I.:....:_WTAT!O~_uNITS, ROTAT~ IJOTf~,~t::S ISO::_ __ _j "0" Rl:\G 

~lODf:L 

F\"' nl · -·n Y I · J',r -i! ~.t-t u 

• 1 - ~ ... l' '" . c:.t -1 1 P\'1\ l "- ·~ . . 
\ !\' 1H u-·TI;-y ,.:: t1 -li :.~- 10 

-- - ei.lom SEAT 

--- - ----7- l\ J ->~""'l:r• ~~:;:1 11 317239 SPnt:\G 
-- I QY ~"'"~~11 278634 SPIUSG I ------ 227401 SCHEll (2 REQ'D) 

1 I~ /1GHJ2 lSSTHUCTIO:\ PLATE 
1 1' I ' ~ f-227401 SCHEW (2 REQ'D) 

..._, I ./ ~NA~IEPL\.TE 

~-- -----------
1 
I 
I 
I 
I \ r'"" ""ru>G 

L--JJ 

295548 SCHEW (2 REQ'D)
(TOHQUE TO 75/ 80 LDS. FT.) 

.. 166360 12(,' IS . 
"O" lUNG DEAI11NG ~ -~ ~ 

\.._ I· L-- . 

Oll::Dco--
1 ; 

DCONTHOL 
PISTI.E ' '-

(SEE TABL .E) j , 

lli7237 PIN (2 llEQ'D) _ ,__, L _(J):::J) 
:!12398 scm;w (2 nEQ'Dl -

(USt::D 0:-1 •vo•- ( F) ~.JODt::LS OSLY)l 

12016 IJL\ntSG_.,;C]) ~ 0 A 
SI'.ASII HOTATISG / j\V ~ 

,. " J', PISTLt:: 

I I I ' ·120H I (St::E TAIJLE) 
261477 275961 f~ -~ 23~6 7i • 166360 .. 0 .. Hl!\G 

I· .ali·: IS_A-KIT I'I.AT~. C.I!Ot'P DOTII ER ~ 

t:Sf.D 0:-1 HASD- ) 246462 COVER 
WJIEEL ASD LEVER 12278 SCHEll' 

-:~;-;10:;;1~H~_. l..S;-;;-. --r::=:J:oill•I:S,J'TJ;I}I·js=::::J l\lODf:LS OSLY 12 IU.Q'D\ 
· co-; I'I!OI. J OTI!Ell 

I! 1::1 >1'.111·. 1-.1, l•.:·~~ . , - ._ , 
l!.:.'' ,-, I{ :: •. ·~ 21,~ ·12 ~ ) I . ~ ... ur>t\!S~Y !142 157 j ICU~l l'l·.;\.'"i.YrUH ll.i :1 i2 ~ J 

- ""1 
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~ERvrcr-PART S _ 
-=:m fORMA 11 ON I 

DUAl HM:GE nr:n hDJUSTfiDlE 
MAmHi::l STOP cc:,iPE1lSA TOR 

t;~ODElS 

1f5pE~V RAf\0 

r 
\.._., 

----~----- --·~---. ----.,---------~-~-~-··-·--· ---- .. --·· ··----- __ ;.. __, __ 

PVB* ·(F}*S(F)(*}(Y}·*·C(t.l)D·10/11 
PVS* ·(F)*StF)(*)(Y)·*·C(M} DH·1 0/11 

I 

I -~1 
1 1 '==d.Joo; 
I L "0" Hl:'>G 
I (3 REQ'D) 

1:7507 ADAPTOR 
BLOCK 

1G357 SCREW 
(4 REQ'D) 

HYDRAt:LJC. Dl'.-\L-P. ,\'\G E 

CD, C~!D. COil, CI.!Dll, CONTflOL ADJlJSTr.!r:wr PHOCEDUU: 

1. Loosen locknuts CD and <D . 
2. Turn adjust in~ spool® until nut G) is bot tomed :1:-::1i.nst ad · 

justi.J'!.g: plug Q) . Adjuslin~ spool threads williJc full extcnd~d. 
3. \'lith the dirertion:tJ v.tl\·c dc - cnerci7.cd; or in the Hrdr:lUlic 

System having the pressure port "P" blod:cd :mel port "A" open 
to port "T' ' , adjust tile lo'.•:cst prcs~urc ~ctti.H: by turninG" ad 
justing plug Q). Tighten locknut (!)after adjustment is com 
pleted. 

4. Energize the directional valve: or in the Hydraulic System, 
ha\'c pressure port "P" open to port ' ' A" . 

5. Turn adjusting spool® to the highes t pre5sure ndj\JSt mcnt. 
Ti(;hlt!n lock.J:mt (f). ThiS completes the adjus t ment p rocedure . 

DIHECTJO>iAL \ ',\L\'E 
I~OD-T·2A-JO 

ASSE:,m LY NO. 392757 

:==......__ 

PHi:!'~ntE co'.J Pr::o:,\TOa I c:J ELECTRIC. Dl'AL·ll.-\~GE PIU'SS\ 'HE 

co::TflOL. ten:~ r~> co~.IPE:>:S.\ ro:t co~-~~~~ J 

f:11'"'1\' ::,!(! ": r·n'.!P::.v.-: \ f\'~ S .\ !'i i"~ I I .. :::cLuJ<.ul:-.;1 :-;cn!:-cc:.JPE:-:sAToHs AKITsJ::cLt:or: ~~,-::;.-,.""~-C~/I-L. !- ,·;. 11 .; 1 
,li i SO:?l G.\S!::ET KIT, ALL PARTS SHOW~\ EXCEPT DilL VALVE . L.~i?_:-_f;TivTJ-fC;!;:t:I:Tftitj 

e 

__ ....--/ 

------

COMPE!'ISATOH POSff!O:\ S:IO\\'N FOH: 

PVB*·IWS!Fii*XYI· *·CIIIP ~ "" ,_,_,. , '"-· "· ~"'"o'"""" 
V P\'B 10-15 - 20 & 2~ R.ll. Snalt Ro:.tt!oo 

10358 SCREW (4 REQ'D)/"'1 ~ ~ f Ch PVB ?• 6, 10, and 15 rnoce ls, if shall .I rolahon ts r eversed, the CO:llpcnsator 
2Hn56 GASKET (2 HEQ'D)""""==- i'~ must be t·otatcd 180 deg-rees . 

~~ ~0079 "0" RI:>:G 

154005 "0" fliNG (2 REQ' D) "fu--.-, 97565 BACK ·UP RING 

- 223201 NUT 

lL 

.~~ ~~~\ (4 REQ'D) 

' MODEL ~lAX. STOP ADJUST!l\G ADAPTER NOTE 
S l A l\0. ROD D JDCK 

PI'D5 -·I~~ · - 1!-C(~IlC -1 • 942188 354578 To ass!st initial p riml ;l ~. manual 
PVBG-'I.S • -ll-C < ~;IC: - 1 · 

P\"lJ~ -· ns· -ll - C l:1i IC -1· 354573 adjustment control settint; must b<' 

~S"·-tlwc ~ ·.nc - 1 · n-121s9 
354579 

at l east 4o0 or maximum !h1·,v 

fj-;\;\31 • - • I.S • -2 0-(:-:'.: I(' - 1• 9.;:? 1SO 
position. M .. 1.ximum flow positi on 

P V!H •-· HS• -:W-C 1:.: 1(" - J• ~421.-1 
35457·1 occurs when r od is full y cxt<-nd<'d. 

l' l'll 2 ' -· LS · -1 0-C t:, : IC' - 1' 
942192 354575 354578 

I'Vll2 ' - · HS· - 10 -C(~llC- !• 

r,1!0D EL CGuE s~u.;;oo;·.rN 

P v B * . ("'l * s (*l (*l n . * . * !*l !*l • * 

'""'~ 
-

~CURRENT CONTROL 
DESIG N 

VARJADLE DIS PLACE~iENT 

lN·LINE DESIGN 
DUAL ELECTRIC 
Cm1PE!\SATOR (D) 

GPM-RATL'\r. AT 1600 flPl\1~ DUAL liYDflAULlC 
5, 6, 10, 15, 20, 29 COMPENSATOR (DH) 

FOOT BRACKET (F) f-- ~ AW""'""""'"· HOP (Cl 

ROTATION~ 
COMPENSATOR SPRING 

(C) 250-3000 PSI 
R - 11!G!IT (CM) 150-1 500 PSI 
L- LE FT (tOR flECO~J~!El'DED PSI LD!1TS. 

SINGLE SIDE OF CE:\TEfll REFER TO h'\STALLATION DWG.) 

I DISPLACDIE:\T (S) -1C1JRflENT Pli~IP DESIGN 

SIDE PORT FLA .. '\GED CO!'INECT\ONS~ 
-20 (5 and 6) -

ON 20 A.'\D 29. GP~I ~.JODELS (F) -20 (20 and 2n) 
-30 (10 and 15) 

OPTIONAL SIDE PORTS (W) 
(NOTE: (X) TllflU SliAFT ~JODELS STANDARD SHAFT (Y) 
ARE NOT AVAILABLE 1\'!TH DUAL '--
flANGE CO~JP. A::-iD ii!AX. STOP 
FEATt:m:s OX P\'B 20 29 Cl\1TS.) 

To i::surc su .:.t:unt.:U C'!itCJi'!lCY and m;_L"'\innJ:ot lroul>lc-fr('C' life of thiS precision equipment, iniU:tl a.rtd cor.ti n· 
Gu ous filtr~ti ••n ol tl:c fluic! nwdJU<:1 t.' 2~ microns or I<'SS is essential. :Fur m!ormation vertaininG to Vicker~ 

economic:tl 10 micrun filter.;, sec install~tion drawmg I & M 229847.) 
~~--~----- -- -- ---

Litho tn U.S.A. 
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VICKERS 

INDUSTRIAL DIVISION 

TROY, MICHIGAN 41094 

TROUBLE-SHOOTING GUIDE 
AND 

MAINTENANCE HINTS 

SECTION I- INTRODUCTION 

1- I. GENERAL. The trouble shoot ing chart s and 
maintenance hints that follow are of a general s ystem 
natur e but should p r ovide an intuitive feeling fo r a 
s pecific system. The mor e gener al information is 
cover ed in the immediately following paragraphs. 
Effect and probable cause charts appear in Section II . 

I - 2. SYST EM DESIGN. There Is, of cou rse, little 
point in discussing the design of a s ystem which has 
been oper ating satisfactorily fo r a per iod of ti me. 
However, a seeming!)• uncomplicated procedure such 
a s r elocating a system or changing a component part 
can cause problems. Because of this, the following 
points should be considered : 

A. Each component in the s ystem must be com
patible with and for m an integral part of the system. 
Fo r e.~ample, a.n inadequate size f ilter on the inle t of 
a pump can cause cavitation and subsequent damage 
to U1e pU Dlp. 

B. All lines o1ust be of proper size and free of 
r est r icth·e bends. Under size or r est ri cted l ine :-e
su lts in a pressur e drop in the line itseU. 

C. Some components tr.ust be mounted in a spe
c ific pos ition with r espect to othe r components or the 
l ines. The housing of a.!l in-line pump, for exao1ple, 
must r emain. filled with fluid to provide lubr ication. 

Rev. 1-1-68 

D. The Inclusion of adequate test points for 
p r es sur"e r eadings, although not essential for opera
tion, will expedite trouble- s hooting. 

1- 3. I<..>; OWING THE SYSTEM. Probably !he g reat
est aid to trouble- shooti ng is the conf idence of know
ing the system. Every component has a pu rpose 1n 
the system. The constru ction and oper at ing charac
te r istics of each one should be unde rstood. For 
example, knowing that a solenoid contro lled d ir ec
tional valve can be manually ac tuated will s a ve 
consider able time in iso lat ing a defcctivt solenoid. 
Some additional pract ices which wi ll increase your 
ability and also the useful li!e of the system fo llow : 

A. Know the capabilities of the syst'?'m . Each. 
component in the system has a ma:'(imum r a ted speed, 
torque, or pressu r e. Loading the systeo1 beyond the 
specllications stmply incr eases the possibtlity of 
failure. 

B. Know the co rrect operating pressures . Al
ways set and check pressu res with a gauge. How 
els e can you know i! the op"! r a t ing pr es s ure is above 
the ma."(imum rating or the components? The question 
may a n se as to what the cor rect opcrahng pressu re 
is . I! it isn't corr€.'c tly specified on the hydraullc 
s chematic, e ie following ru le should be appli~ : 

I - 3998-S 

-
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The correct operating pressure Is the lowest 
pressure which will allow adequate perform
ance of the s ystem !unction and still remain 
below the maximum rating of the components 
and mach i ne. 

Once the cor r ect pressures have been es tabl ished, 
note them on the hydraulic schematic for future 
refe r ence . 

C. Know the proper s ignal levels, feedback 
levels , and dtthe r and ga in sett ings in servo control 
syste ms. U they aren't s pec ified, check them when 
the S)'S tem is functionmg correctly and mark them 
on the s chematic fo r futu r e r efer ence . 

1-4 . DEVELOPING SYSTEMATIC PROCEDURES. 
Analyze the sys tem and develop a logical sequence 
for sett ing va lves, mec hanical s tops , inte rlocks , and 
el ectr ica l controls. Trac ing of fl ow paths can often 
be accompl is he-d by lis tening for fl ow in the lines or 
fe eling them for wa rmth . Develop a cause and effect 
troubles hooti ng gu ide s imila r to the charts a ppearing 
in Section Jl . T he init ia l time s pent on such a project 
could save hours of s ys tem down-time . 

1- 5. RECOGNlZING TROUBLE INDICATIONS. The 
abil ity to reco~;nize trouble indications in a s pecific 
s ys tem is usually acqu ired with expe rience. How
e\•er , a f ew general trouble indications can be dis
cussed. 

e ,,. 

• 
" 

A. Excessive heat means trouble. A mis-aligned 
coopllng places an excessive load on bearings and 
can be readily Identified by the heat generated. A 
warmer than normal tank return line on a rellef 
valve indicates operation at relief valve s etting. 
Hydrauli c fluids which have a low v iscosity will 
increas e the inte r nal leakage of components r esulting 
in a heat r is e. Cavitation and s lippage in a punlp will 
also generate heat. 

B. Excessive noise means wear, mis-alignment, 
cavita tion o r air in the fluid. Contaminated fluid can 
cause a relief valve to stick and chatter. These 
nois es may be the result of dirty filt ers , or flu id, 
high fluid viscosity, excessive drive speed, low 
reservoir level, loose in take lines , or worn couplings . 

1-6. MAINTENANCE. Three stn1ple maintenance 
procedures have U1e greatest effect on hydraulic 
system performance, efficiency, and life. Yet, the 
very simplicity of them may be the reason they are 
so often overlooked. What are they? Simply these: 

A. Maintaining a clean sufficient - quantity of 
hydraulic !luid of the proper type and vis cosity. 

B. Changing filters a nd cleaning strainers . 

<.:. Keeping all connections tight , bul not to the 
point of distortion, so that a ir is excluded from the 
system. 

SECTION II- TROUBLE-SHOOTING GUIDES 

2- I. The following charts are arranged In live main 
categories . The heading of each one is an effect 
which indicates a malfunction in the system. For 
example; it a pump ts exceptionally noisy , refer to 
Chart I titled EXCESSIVE NOISE. The noisy pump 
appears In Column A under !he main heading. In 

2 

Column A there are four probable causes for a nolay 
pump. The causes are sequenced according to the 
likelihood of happening or the ease of checking II. 
The flrst cause is cavitation and the remed!' !.= "a". 
U lhe first cause does not exist, check lor cause 
number 2, etc. 
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I EXCESSIVE NOJSE --] 

r----
.-------
A T 

~ c 
PUMP NOISY I MOTOR NOISY I I RELIEF VATVI' 

NOISY -,--
I. 

2. 

3. 

4. 

REMEDIES: 

1. 
1. Setting . too low or 

too close to another 
valve setting 

Remedy:- · d. 

2. 2. I Worn poppet ~md seat 
Remedv: e 

a. Any or all of the following: Replace dirty filters - Wash strainers in solvent 
compatible with system fluid - Clean clogged inlet line - Clean reservoir 
breather vent - Change system fluid - Change to proper pump drive motor 
speed - Overhaul or replace supercharge pump- Fluid may be too cold 

b. Any or all of the following: Tighten leaky inlet connections - Fill reservoir to 
proper level (with rare exception all return lines should be below fluid level ln 
reservoir) - Bleed air from system - Replace pump shaft seal (and shaft U 
worn at seal journal) 

c. Align unit and check condition of seals, bearings and coupling 

d. Install pressure gauge and adjust to correct pressure 

e. Overhaul or replace 
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I. 

2. 

3. 

4. 

5. 

6. 

REMEDIES: 

//~--
_r 

n 

I EXCESSIVE HEAT I 
I • J • 
A B C 

1. 

2. 

3. 

4. 

I. 

2. 

3. 

1 RELIEF, VALVE 
HEATED 

e 

1. 

2. 

3. 

4. 

5. 

6. 

a. Any or all of the following: Replace dirty filters - Clean clogged Inlet line -
Clean reservoir breather vent - Change system fluid - Change to proper pump 
drive motor speed- Overhaul or replace supercharge pump 

b . Any or all of the following: Tighten leaky Inlet connections - FUI reservoir to 
proper level (with rare exception all return lines should be below fluid level In 
reservoir) - Bleed air from system - Replace pump shaft seal (and shaft U 
worn.at seal journal) 

e. Align unit and check condition of seals and bearings - Locate and correct 
mechanical binding - Check for work load In excess of circuit design 

d. Install pressure gauge and adjust to correct pressure (Keep at least 125 PSI 
difference between valve settings) 

e. Overhaul or replace 

C. Change filters and also system fluid lf of lm!Jroper viscosity - FUI reservoir 
to proper level 

g. Clean cooler and/ or cooler strainer- Replace cooler control valve .. Repair or replace cooler 

1 
D 

" 
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1. 

2. 

3. 

4. 

5. 

6. 

) 
7. 

6. 

REMEDIES: 

-
m 

I INCORRECT F'I,Ow ~ 
I r-------------..,..--------- 1 

A B C 

1. 1. 

2. 2 . 

3. 3 . 

.4. 
' 

4. 

5. 

6. 

I 7. 

a. Any or all of the following: Replace dirty !llters - Clean clogged Inlet line -
Clean reservoir breather vent - Fill reservoir to proper level- OVerhaul or 
replace supercharge pump 

b. Tighten leaky coMections - Bleed air from system 

c. Check lor damaged pump or ;>ump drive - replace and align coupllng 

d . Adjust 

e. Overhaul or replace 

f. Check position or manually operated c ontrols - Check electrical circuit on 
solenoid operated controls - Repair or replace ptlot pressure pump 

g. Reverse rotation 

h. Replace with correct Wlit 

' 
; 

' i I 
I 

' 

I I 
I I I 
I I 
I i j 
I ! 

----~ 

/ 
./ 

N 

I INCORRECT PRESSURE I 
I 

e 

A B c D 

NO PRESSURE 

1. ; No !low 
I 

I 1. 1 Pressure relief path-] I. I Air in !luid ----1 1. 
Remedy: See Chart 
Ill, column A 

2. 1 Pressure reducing - ] 2. I Worn relief valve! 2. 

3. 3. 3. Pressure reducing, 
r elic! or unloading 
val\'e worn or 
damag:ed 
Renledv: e 

4. 4. 

5. 

REMEDIES: 

6 

a. Replace dirty fillers and system !lu!d 

b. Tighten leaky connections (!!II reservoir to proper !eve! and bleed air from 
system) 

c. Check gas valve for leakage - Charge to.correct pressure- 0Yerhaul U defec-
tive · 

d . Adjust 

e. Overhau l or replace 

... 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

I 
A 
I 

1'\0 MOVEMENT 

I 
No flow or pressure 
Remedy: See Chart 
III 

I 
Limit or sequence 
device (mechanical, 
electrical, or hy-
draulic) inoperative 
or misadjusted 
Remedy: e 

I 
Mechanical bind 
Remedy: b 

I 
No command signal 
to servo amplifier 
Remedy: f 

I 
Inoperative or mis-
adjusted servo 
amplifier 
Remedy: c 

I 
Inoperative servo 
valve 
Remedy: e 

I 
Worn or damaged 
cylinder or motor 
Remedy: e 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

v 

[ FAULTY OPERATION 

• • B c D 
I 

SLOW MOVEMENT EXCESSIVE SPEED 
OR MOVEMENT 

ERRATIC 
MOVEMENT 

Low flow 1. Erratic pressure 1. Excessive flow 
Remedy: See Chart Remedy: See Chart Remedy: See Chart 
III IV III 

Fluid viscosity too 2. Air in fluid 2. Feedback transducer 
high Remedy: See Chart I malfunctioning_ 
Remedy: a Remedy: e 

-

Insufficient control 3. No lubrication of 3. Misadjusted or mal-
pressure for valves machine ways or functioning servo 
Hemecty: See Chart linkage amplifier 
IV Remedy: g Remedy: c 

I I I 
No lubrication of 4. Erratic command 4. Over-riding 
machine ways or signal work load 
linkage Remedy: f. Remedy: h 
Remedy: g 

I 
Misadjusted or mal- 5. Misadjusted or mal-
functioning servo functioning servo 
amplifier amplifier 
Remedy: c Remedy: c 

I I 
Sticking servo valve 6. Malfunctioning feed-
Remedy: d back transducer 

Remedy: e 
I 

Worn or damaged 7. Sticking servo valve 
cylinder or motor Remedy: d 
Remedy: e 

8. Worn or damaged 
cylinder or motor 
Remedy: e 

REMEDIES: 

a. Fluid may be too cold or should be changed to clean fluid of correct viscosity 

b. Locate bind and repair 

c. Adjust, repair, or replace 

d. Clean and adjust or replace -: Check condition of system fluid and filters 

e. Overhaul or replace 

f. Repair command console or interconnecting wires 

g. Lubricate 

h. Adjust, repair, or replace counterbalance valve. 
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