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and General Support Maintenance Manual

Including Repair Parts List
BLAST CLEANING MACHINE WITH DUST COLLECTOR

MODEL 70AC
(NSN 4940-00-300-1314)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this manual.  If you find any mistakes or if you know of a way
to improve the procedures, please let us know.  Mail your letter, DA Form 2028
(Recommended Changes to Publications and Blank Forms), or DA Form 2028-2,
located In the back of this manual direct to: Commander, US Army Armament
Material Readiness Command, ATTN:  DRSAR.MAS, Rock Island, IL 61299.  A reply
will be furnished directly to you.

NOTE

This manual Is published for the purpose of Identifying an authorized commercial
manual for the use of the personnel to whom this blast cleaning machine is issued.

Manufactured by: Wheelabrator- Frye Inc.
Materials Cleaing Division
400 S.  Byrkit Ave.
Mishawaka, IN 46544

Procured under Contract No.  DAAA09-76-C6656

This technical manual is an authentication of the manufacturers’ commercial literature
and does not conform with the format and content specified in AR 310-3, Military
Publications.  This technical manual does, however, contain available information that
is essential to the operation and maintenance of the equipment.
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INSTRUCTIONS FOR REQUISITIONING PARTS

NOT IDENTIFIED RY NSN

When requisitioning parts not identified by National Stock Number, it is mandatory that the following information be
furnished the supply officer.

1 - Manufacturer’s Federal Supply Code Number - 70490

2 - Manufacturer’s Part Number exactly as listed herein.

3 - Nomenclature exactly as listed herein, including dimensions, if necessary.

4 - Manufacturer’s Model Number - Model 70AC

5 - Manufacturer’s Serial Number (End Item)

6 - Any other information such as Type, Frame Number, and Electrical Characteristics, if applicable.

7 - If DD Form 1348 is used, fill in all blocks except 4, 5, 6, and Remarks field in accordance with AR 725-50.

Complete Form as Follows:

(a) In blocks 4, 5, 6, list manufacturer’s Federal Supply Code Number - 70490  followed by a colon and
manufacturer’s Part Number for the repair part.

(b) Complete Remarks field as follows:
Noun: (nomenclature of repair part)
For: NSN:  4940-00-300-1314
Manufacturer: Wheelabrator - Frye Inc.

Materials Cleaning Division
400 S.Byrkit Ave.

Model:  70AC Mishawaka, IN  46544
Serial:  (of end item)

Any other pertinent information such as Frame Number, Type, Dimensions, etc.
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TUMBLAST DESCRIPTION

The 27" x 36" Tumblast is a heavy duty airless blast
machine with a 5 cu ft operating load capacity.  It is used
for cleaning small castings, forgings, auto parts, heat
treated work, weldments, and other metal parts.

The Tumblast features are as follows:
(a) The airless blast unit with directional control; and

(b) the Tumblast endless apron conveyor method of
exposing the work to the abrasive blast.

The standard 27" x 36" Tumblast is supplied with a steel
slat type conveyor.  If desired: a heavy endless rubber
conveyor belt may be used.
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The Tumblast uses the endless conveyor method of
tumbling - which completely exposes all surfaces of
every piece to the full effect of the abrasive blast.

Spent abrasive falls through holes in the conveyor and
passes into a bucket elevator to be carried to an
overhead abrasive separator and storage hopper from
which it is fed by gravity to the unit.

The speed and ease o loading and unloading are
important features of the Tumblast.  Unloading is
accomplished by reversing the apron conveyor which
carries work up and out of the cleaning chamber.  The
quick-opening door permits easy inspection of the load,
eliminating under and over blasting, and enables the
operator to set an accurate cleaning time for products
varying in size, shape, and weight

THE AIRLESS TUMBLAST

The efficient blast cleaning
device

The heart of any airless blast cleaning equipment is the
abrasive throwing unit.  The 27” x 36” Tumblast uses the type
"Q" wheel (15” diameter x 2 1/2" wide) that hurls abrasive by
controlled centrifugal force upon the work to be blasted.

This wheel features blades held in position with a spring clip
holding device.

HOW THE WHEEL WORKS

Gravity-fed abrasive is picked up by the rapidly rotating
impeller and discharged through openings.  It is then forced
through the opening in the stationary (but adjustable) control
cage and immediately picked up by the rotating blades.
Blades repeat this operation approximately 300 times a
second.  The abrasive slides along the blades until it leaves
the wheel in a controlled barrage of high capacity cleaning
power.

The Type “Q” Unit
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ENDLESS APRON CONVEYOR BELT PROVIDES
COMPLETE WORK EXPOSURE 
The endless apron conveyor can be provided either as a
series of perforated flights made of special abrasion-
resisting steel or as a molded rubber endless belt.  Sup-
porting rolls mounted under the rubber belt permit
handling heavier loads without belt deflection (not re-
quired for Plastic Deflashers).  Easily accessible con-
veyor takeups permit ready and simple adjustment of the
belt.

LINK ASSEMBLY IS COMPLETELY PROTECTED  A
series of malleable links, with hardened steel bushings,
pins and rollers, hold together the steel conveyor apron
flights.  This assembly is protected from the abrasive
blast by the barrel heads.

CONVEYOR MAIN DRIVE WITH OVERLOAD
PROTECTION  The conveyor drive consists of an
electrical motor with "V" belt drive to a worm gear re-
ducer, and a chain drive from the reducer to the upper,
rear conveyor shaft.  The mill and drive are protected
from excessive overloads by means of a positive limit
switch on the mill drive.  The low conveyor speed pro-
vides a gentle yet complete tumbling action without
danger to the work or machine parts.

HEADS AND BEARINGS PROTECTED BY
REMOVABLE WEAR PLATES  Barrel heads are
made of heavy steel protected by removable wearing
plates.  They are supported by heavy-duty roller and ball
bearings mounted in dust-tight housings.

CONVEYOR SHAFTS AND SPROCKETS 
DESIGNED FOR HEAVY LOADS  The conveyor
sprockets are mounted on heavy-duty shafting. The
pulleys which support and guide the conveyor on the
rubber belt machines are grooved to prevent abrasive
buildup between the pulley and conveyor.

RUGGED CABINET FOR DURABILITY AND
ECONOMY  Side frames are reinforced heavy steel
plate.  Anti-friction bearings, securely sealed against
abrasive and dust, are used on all load-carrying shafts.
In- section doors provide access to all interior working
parts.

ABRASIVE-TIGHT, RIGID DOOR  The easily
operated counterbalanced door is of rigid construction to
prevent damage and excessive maintenance from
tumbling work hitting the door.  Lined with rubber to
protect it from abrasive wear.  An automatic lock sets
when the door is closed and must be unlocked manually
before the door can be raised.  A limit switch, operated
from a cam on the door operating shaft, prevents running
the wheel when the door is open or reversing the mill
when the door is closed.

ABRASIVE SEPARATOR 
The 18"abrasive separator employs the natural angle of
abrasive repose to provide positive flow control-insuring
an even flow across the entire separator lip, irrespective
of the degree of abrasive contamination.  The uniform,
low velocity curtain permits a thorough "air washing" of
the abrasive.  Wear is negligible because abrasive
moves on abrasive  not the separator parts.

ABRASIVE ELEVATOR HAS ADJUSTABLE TENSION
 The bucket type abrasive elevator is mounted
between the conveyor and the rear wall of the Tumblast.
Tension on the belt is adjusted with a single screw which
assures both bearings being adjusted equally.  This
screw can be swiveled to correct for misalinement.

ABRASIVE SCREEN REMOVES COARSE MATERIAL
 Spent abrasive from the apron conveyor drops into
the hopper through a stationary, removable wire screen
pan which retains refuse, large pieces of scale, and other
foreign material.  The hopper serves as the boot of the
bucket elevator.

AIR OPERATED ABRASIVE CONTROLS  Abrasive
controls are power-operated by an air cylinder.  In
addition to insuring proper abrasive feed to the wheel,
this improvement makes possible a semi-automation
option.

NEVERLUBE (SEALED FOR LIFE) BEARINGS ARE
INSTALLED WHERE PRACTICAL  Eliminates the risk
of short life due to lack of lubrication or over-lubrication
- also eliminates pushout seals and messy
accumulations of grease and dust.
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The endless chain apron conveyor
consists of a series of abrasion-resisting

steal perforated flights.

The rubber belt conveyor is
recommended for handling products

requiring an extremely gentle tumbling
action.

A series of malleable links, with
hardened steel bushings, pins,
and rollers, hold together the

apron conveyor flights.

Barrel heads are made of heavy
steel protected by removable

wearing plates.
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INSTALLATION REMIDERS

Proper operation of equipment is largely dependent upon proper installation procedures. Pay particular attention to the
following installation procedures:

1) Foundations, pits (if used) and anchor bolt LAYOUTS SHOULD BE CHECKED WITH CERTIFIED FOUNDATION
DRAWINGS before proceeding with the actual installation.

2) REMOVE ALL DEBRIS from pits, foundations and general installation area.

3) Install lower abrasive cycling parts in pit first, if used - these may include hoppers, shaker conveyors, worm screws,
etc.  Level and shim components if necessary.

4) PLACE FELT OR TAR PAPER STRIP AND MASTIC CEMENT BETWEEN EDGES OF ALL PARTS THAT ARE TO
BE BOLTED TOGETHER.  Tightly sealed joints are important to proper installation.  Cement and felt or tar paper
strip are included with shipment of all equipment.

5) Erect main cabinet section, drifting or reaming matching bolt holes as may be necessary.  If main cabinet section is
composed of separate wall and roof panels, use mastic cement and felt or tar paper strip between all joints.

6) LEVEL CABINET AND SHIM ACCORDINGLY.

7) When erecting the abrasive elevator, give particular attention to the following:

a) Make certain that all connecting joints are properly sealed with mastic cement and felt or tar paper.
b) PLUMB ELEVATOR CASING, shim if necessary.
c) Drop the head pulley to the lowest point of the elevator belt takeup device.  Install rubber elevator belt making

certain that buckets are headed toward the proper discharge direction.  If bucket belt needs to be shortened,
MAKE A STRAIGHT BELT CUT AND SPLICE BELT SQUARELY.

d) Tighten belt by raising the head pulley.  Belt will stretch excessively for a period of approximately two weeks.
RECHECK BELT TENSION OF A NEW BELT EVERY COUPLE OF DAYS AND RETIGHTEN BY RAISING
TAKEUP.  Check alinement of belt, DO NOT ALLOW BELT TO RUB AGAINST THE CASING.  Belt should ride
on center of crowned head pulley.  Belt will invariably ride toward low side of pulley, raise that side of the pulley
in small increments to center the belt.
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8) While completing the erection of the upper abrasive cycling components, make certain that mastic cement and felt
or tar paper strip is used between all connecting parts.  These components may include screw conveyor, rotary
screen, abrasive separator, storage hopper, etc.

9) It is important that the upper worm screw conveyor and rotary screen together with the screw trough and housing BE
INSTALLED SQUARE AD LEVEL.  The abrasive separator must also be installed square and level, and particular
attention should be given to all abrasive distribution points within the separator to make certain that ALL ELEMENTS
ARE LEVEL, SQUARE AND TRUE.  Any parts that may have been sprung or bent in shipment should be corrected.

10) MAKE CERTAIN THAT ALL DRIVES ARE IN PROPER ALINEMENT.  Check for correct belt and chain tension.  All
drives must be free of mechanical binds.  Tighten all set screws on sprockets, sheaves, pulleys, bearing collars, etc.

11) Check lubrication of all gear reducers.  REDUCERS ARE SHIPPED DRY AND SHOULD BE FILLED to the proper
oil level with the recommended lubricant as designated on reducer housing name plate or lubrication instruction
plate.  Do not lubricate open chain drives.  BEARINGS ARE PRE-LUBRICATED, DO NOT OVER-GREASE.  Check
oil level in unit bearing, if an oil type bearing is used.

12) Clear machine internally and externally of all debris, nuts, bolts, welding rod butts, shavings, etc.  including cleanout
of all hoppers, troughs, housings, screens, grates, etc.  MAKE CERTAIN THAT WHEEL IS CLEARED AND
ROTATES FREELY.

An individual Parts Book has been prepared for your particular machine.  The Parts Book was made up immediately after
shipment of the machine in order that it may include all last minute changes.  The book will carry the serial number of the
shipped equipment.

The Parts Book will also contain a section entitled, "A, B, C's of Operation”.  Please refer to this section for suggestions
regarding proper operation and maintenance procedures.
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DWG. SD 2937
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INSTALLATION AND MAINTENANCE
INSTRUCTIONS

CLA SERIES CYLINDERS
1 1/8" BORE

INSTALLATION

1. Install cylinders so that a minimum, if any, side
thrust will be applied to the piston rod.  Make sure
that the piston rod lines up exactly with the part to
which it is to be attached.

2. When attaching fittings, use sealing compound
sparingly. To make sure compound does not get
into cylinder, apply only to male threads with none
on thread closest to open end.  Tighten fittings only
enough to seal properly.  Over- tightening may
distort threads on fittings, in heads or both

3. It is recommended that a good air line filter and
lubricator be installed on, or as close as possible to
each cylinder.

MAINTINANCE

1. The cylinder must be disassembled to replace
packings and inspect and/or replace other parts.
To disassemble, remove tie rods (5).  Do not
attempt to separate piston and piston rod.  These
parts are available for replacement as a piston and
rod assembly (3) only.

2. Carefully inspect piston rod OD and ID of tube (4)
for nicks, scratches, or other damage. Parts

showing such surface defects should be replaced,
or short packing and rod bushing life will result

3. All packing and gaskets should be replaced each
time it is necessary to disassemble the cylinder for
maintenance.

4. Make sure all cylinder parts are clean before
reassembly.  Lubricate tube ID and packing with a
light film of oil prior to reassembly.  Install packings
with lips pointing in the direction shown on the
sectional view.  Make sure packings are not
twisted.

5. When reassembling double acting cylinders, Install
rod packing (10) in front head (1 or 1T).  Lubricate
rod threads, position piston and rod assembly (3)
in front head and thread through rod packing,
using care not to damage packing lips.

6. Use care when installing piston packings on piston,
and when slipping tube over piston assembly, not
to damage packing lips.

7. Tighten tie rods securely, and uniformly putting
them under slight tension.
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PARTS LIST
CLA SERIES
CYLINDERS
1 1/8" BORE

PARTS LIST
ITEM QUANTITY REQUIRED
NO DESCRIPTION PART NO. CLA-S CLA-D
KIT CONSISTING OF ITEMS .8, 9, & 10 KIT NO.

725-0033
KIT NO.

725-0032

1 FRONT HEAD AND BUSHING, Plain................................... 625-0030 1 1
1 T FRONT HEAD AND BUSHING, Stud Mount ........................ 625-0031 1* 1*
2 REAR HEAD ......................................................................... 625-5063 1 1
3 PISTON AND ROD ASSEMBLY........................................... - - 1 1
4 TUBE..................................................................................... - - 1 1
5 TIE ROD AND LOCKWASHER ............................................ - - 2 2
6 SPRING ................................................................................ 625-3001 †
7 SPRING SPACER................................................................. 625-5064 ‡
8 PISTON PACKING................................................................ 150-0112-0087 1 2
9 GASKET................................................................................ 190-0125-0112 1 2

10 ROD PACKING..................................................................... 150-0050-0031 1
11 JAM NUT............................................................................... 426-06218 1* 1*

† One spring required for each inch of stroke (or each additional fraction thereof).
‡ Number of spacers required equals number of springs minus one.
* Used with stud mount front head only.
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DWG SD1904
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8 1/2” DIAM HOLE COVER ASSEMBLY

BM 75389 Hand Hole Cover Assembly (Includes All Parts Shown
Except 75387 Reinforcing Ring)
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DRIVE VALVE ASSEMBLY

11-15-57 DJS SD 2852
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HOPPER HOLE COVER

SD 1754.
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DWG. SD 2208
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SR825

Parts and Servicing

SPEED REDUCERS

SOLID AND HOLLOW GEARSHAFT

MODELS
SO, SU, SV

SSO, SSU, SSV

SIZES
7200C, 72500C
7300C, 73600C

36
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REDUCER PARTS LIST

PART NUMBERS
CODE DESCRIPTION 7200C 72500C 7300C 73500C

1 Housing-Overslung 7200C-51 72500C-51 7300C-151 73500C-151
1 Housing-Underslung 7200C-51 72500C-51 7300C-51 73500C-51
1 Housing-Vertical 7200C-51 72500C-51 7300C-651 73500c-651
2 Cap-Worm Brg.  (Open) 7200C-52 72500C-52 7300C-52 73500C-52
3 Cap-Worm Brg.  (Closed) 7200C-53 72500C-53 7300C-53 73500C-53
4 Carrier-Gear Brg.  (Open) 7200C-54 72500-54 7300C-54 73500-54
5 Carrier-Gear Brg.  (Closed) 7200-55 72500-55 7300-55 73500-55
6 Carrier-Gear Brg.  (Open, Type ‘V’ Gearshaft Up 7200C-54 72500C-54 7300C-154 73500-154
7 Carrier-Gear Brg.  (Closed) Type ‘V’ Gearshaft Down 7200-55 72500-55 7300-155 73500-155
8 Carrier-Gear Brg. S200-54 S2500-54 S300-54 S3500-54
9 Top Carrier-Gear Brg.-Type ‘V' S200-54 S2500-54 S300-154 S3500-154
10 Steeple Brg.  Carrier --- M2500-54 M300-54 M3500-54
11 Shims-Worm Brg.  Caps 7200C-58 72500C-58 7300-58 73500C-58
12 Shims-Gear Brg.  Carrier 7200-60 72500-60 7300-57 73500-57
13 Spacer-Gear --- --- --- 73500-16
14 Spacer-Used With Detail 196 Only --- M2500-16 M300-16 M3500-16
15 Key-  Gear 025K171 025K171 037K256 050K306
16 Key-  Gear 025K181 025K181 037K331 037K387
17 Gearshaft-Single Extended 7200-56 72500-56 7300-56 73500-56
18 Gearshaft-Double Extended 7200-156 72500-156 73500-156 73500-156
19 Gearshaft-Sgl.  Ext.  Steeple Brg. --- M2500-56 M300-56 M3500-56
20 Gearshaft-Dbl.  Ext.  Steeple Brg.  One End --- M2500-156 M300-156 M350-156
21 Gearshaft--Dbl.  Ext.  Steeple Brg.  Both Ends --- M2500-196 M300-196 M3500-196
22 Hollow Gearshaft S200-156 S2500-156 S300-156 S3500-156
23 Worm-Single Extended 7200C-200 72500C-200 7300C-210 73500C-200
24 Worm-Double Extended 7200C-250 72500C-250 7300C-250 73500C-250
25 Gear—Solid Shaft 7200-300 72500C-300 7300-310 73500-300
26 Gear-Hollow Shaft S200-300 S2500-300 S300-310 S3500-300
27 Oil Seal-Worm 075W150 087W168 106W212 125W225
28 Oil Seal-Gearshaft-Lip Type 112W212 125W225 150W250 200W325
30 Oil Seal-Hollow Shaft 193W268 262W350 325W425 363W475
31 Grease Retainer-Upper Brg.  Gearshaft Vertical --- --- 7300-657 73500-657
32 Grease Retainer-Upper Brg.  Gearshaft Vertical --- --- S300-657 S3500-657
33 Grease Identification Plate --- --- 7300-92 7300-92
34 Grease Fitting --- --- 185070 185070
35 Grease Fitting-Hollow Shaft Vertical --- --- 185055 185070
36 Grease Fitting-Steeple Brg.  Carrier Up --- --- 185009 185009
37 Place Bolts 116330 116330 116352 116352
38 Oil Level 'Plug 120029 120029 120002 120002
39 Oil Level Gauge-Type 'V' --- --- 163002 163002
40 Drain Plug 120003 120003 120005 120005
41 Pipe Plug--Steeple Brg.  Carrier 120002 120002 120002 120002
42 Breather Plug 170002 170002 170004 170004
44 Elbow for Breather 125022 125022 --- ---
46* Guard Cover S200-160 S2500-160 S300-160 S3500-160
47* Guard Cover-Grease Fitting Hole --- --- S300-160-1 S3500-160-1
48* Foot Bracket 7200-61 72500-61 --- ---
49* Foot Bracket Studs 7200-62 72500-62 --- ---
50* Foot Bracket Washers 113710 113711 --- ---
51* Foot Bracket Nuts 112003 112004 --- ---
52 Worm Bearings 321075/212 323092/256 341126/218 343132/312
53 Gear Bearings-Solid Shaft 317118/244 302820/875 326822/881 333821/180
54 Gear Bearings-Hollow Shaft 300362A/388 30399A/93AS 327620/889 342368/584

*Optional on Hollow Shaft Reducers
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Vertical Gear Mounting And
Housing Details Sizes 7300C, 73500C
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GENERAL INSTRUCTIONS

LUBRICATION
Lubricant must be selected In accordance with AGMA Standards.  All oils must have a minimum viscosity Index of 90 and be
compounded with 3 to 10 percent acidless tallow or other suitable animal fats.

RECOMMENDED AGMA COMPOUNDS
Gear

Reducer
Size

Worm
Speed Up

to RPM

Ambient Temperature (1) Worm Speed(2)
Above RPM

Ambient Temperature

15°-60°F 50°-125°F 15°-60°F 50°-125°F

7200C
Thru
73500C

700 #08 Compound #8A Compound 700 #8 Compound #8 Compound

(1) Pour-point of oil used should be less than the minimum ambient temperature expected.
(2) Worm speeds in excess of 2400 R P M or 2000 feet per minute rubbing speed may require force feed lubrication.  Before starting a
new gear reducer, fill it to the oil level sight gage or plug.

OIL CHANGE:
The oil in a new unit should be drained at the end of two weeks
operation and the gear case thoroughly flushed with a light
flushing oil.  Subsequently, change oil every 2500 hours of
operation or every six months, whichever occurs first.  Where
operating conditions are severe, It may be necessary to change
oil at intervals of one to three months.

APPROXIMATE OIL CAPACITY - IN GALLONS
Model

Reducer

Size SU,SSU SO,SSO SV,SVV

7200C 1/8 1/8 3/16

72500C 3/16 3/16 3/16

7300C 3/8 5/16 1/4

73500C 3/4 5/8 1/2

The oil level should be maintained within the oil sight gage or
plug when the reducer is not operating.  Due to the effect of oil
agitation, it is not possible to obtain a correct oil level reading
while the reducer is in operation.
It is necessary that the oil be clean and free of sludge at all
times to obtain long life from a gear reducer.
Every precaution should be taken to prevent water and foreign
particles from entering the gear case.

INSTALLATION:
The unit must have the output shaft carefully lined up within the
tolerances recommended by the manufacturer of the universal
joints or couplings used.  The base or mounting plate for the unit
must be fiat In order to provide a uniform support for the
mounting pads of the reducer.  Mounting bolts must be tightened
uniformly.  When properly lined up and bolted In place, the unit
should turn freely, except for slight friction caused by oil seals.
Shim feet to aline.

SERVICING:
If it should become necessary to disassemble a reducer, either
to replace bearings or worn or damaged parts, proceed as
outlined below.

1. Disconnect couplings on the Input and output
shafts and remove coupling halves from shafts.  Drain
oil from reducer.

Note: Care should be taken to prevent misplacing or
damaging any of the shims or gaskets.  It is
important that the shims be kept with their
respective caps and noted from which end of the
housing the cap was removed.

2. Remove the worm bearing caps, oil seal, shims and
bearing cups from the housing.  (These cups are a slip-
fit and may be freed by lightly tapping the worm shaft.)
The worm may now be disengaged from the gear and
removed from the housing.

3. Remove the gear bearing carrier, oil seal and shims.
Remove the complete gear assembly.

Note: All damaged parts must be replaced.  Reassemble
in reverse order using the original or same size spacers and
shims.
If either the worm or gear has been damaged, replace with a
new complete gearset.  Check the set number and use only
matched sets for best results.  All standard gearsets are
furnished in matched sets and are Interchangeable In the
reducer as such, regardless of the gear ratio.  In manufacture,
unless the gearset is otherwise marked, each set is matched
with the worm on top ,t the gear.  Looking from the input or
motor end of the worm, the gear markings are to the left.  This
relationship must be maintained In assembly whether the
gearset is operated In a horizontal, vertical or other position.
If either member of the original gearset appears to be
salvageable, it may be returned to our plant for Inspection, and if
found usable, be rematched with a new worm or gear to secure
a new gearset.

REPLACEMENT OF BEARINGS:
When tapered roller bearings are replaced, proceed as follows:
Measure the width of the original bearing being replaced.
Measure he width of new bearing being installed.  If the new
bearing Is narrower than the old one, remove part of the shims
amounting o the difference.  If new bearing is thicker, add shims
In the same manner.  All single row bearings should be
assembled with the following looseness.

RECOMMENDED BEARING LOOSENESS
C.D. Worm Bearing Gear Bearing

2.000 .004 .001

2.500 .004 .001

3.000 .004 .001

3.500 .005 .001

Note 1: Looseness to be divided equally between each side
of the unit for both worm and gear.

Note 2: Plus or minus .001 tolerance allowed.
End play on the worm shaft and gear shaft, due to wear or
differences In width of new bearings, may be eliminated by
removing Pr adding shims under the bearing caps.  Care should
be taken o maintain the original alignment of the gear set;
bearing running tolerance must be maintained.

CHECKING:
The thickness of shims can be determined simply from their
color is follows
.003" thick shims are green
.005" thick shims are blue
.010" thick shims are red
.020" thick shims are steel
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CHANGING HAND OF ASSEMBLY

The worm gear set and reducer will operate equally well in either direction and changing to the opposite side gear shaft
extension is a simple operation.

To reverse the gear shaft extension, it is necessary to remove the gear caps and proceed as follows: Press one bearing
and the gear off the shaft.  Reverse the gear on the shaft and reassemble bearing.  (Note: On 73500C, a spacer is used
between the gear and the bearings.) After removing the caps, look for the stamping on the housing flange face against
which the shims are placed, such as +2.  This indicates the amount(O.002") which the housing flange is off from being
central.  Housing may be plus or minus.

If this is not more than plus or minus 0.003", the gear assembly may be reversed leaving the original shims on the caps.

If, in exceptional cases, the total difference in flanges are off more than 0.003", take the necessary amount of shims from
the cap on the shortest side and leave them on the housing so as to centralize the housing flanges.  For instance if one
side is -2 and the other +3 leave a 0.005" shim on the -2 flange side of the housing.  Then reassemble gear shaft and
bearings in housing.  The shims determine the positioning of the gear set and also provide required bearing running
clearances.  Damaged shims may develop oil leaks.  Replaced shims must be same thickness as original shims.  This
procedure is to maintain the original alinement the gear with the housing flanges.  A similar procedure is followed if it is
desired to reverse the worm shaft extension.  (NOTE: If the worm shaft is reversed, the gear must also be reversed.)
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10459
873

INSTRUCTION SHEET
Bulletin 10250 Heavy Duty Oil Tight Control Units

RENEWAL PARTS-Information Required

Item No Part Item No Part
No. Description Req Number No. Description Req Number

1 Retaining Nut (13/8 x "15/32” High) .................. 1 15-676 16 Retaining Nut (13/8”x11 1/16 High) ....................... 1 15-678
2 Gasket............................................................... 1 16-1548 17 Lamp (#259)........................................................... 1 28-949
3 Set Screw (No. 10-32 x1/4” Long) Hollow Hex.. 1 11-544 18 Lens(Glass) includes gasket.................................. 1 As req. below
5 Terminal Lug (furnished with item 6 only)......... AS Red ........................................................................ 1020TC13
6 Terminal Screw and Lug (Captive).................... Req. 80-2926 Green..................................................................... 10250TC14
7 Mounting Screw (#6-32 x .710' long)................. 2 11-3118 Amber .................................................................... 10250TC15
8 Retaining Nut (13/8” x 23/64" High) .................. 1 15-701 Blue........................................................................ 10250TC16
9 Retaining Nut (13/8” x 3/4” High) ...................... 1 15-702 Clear ...................................................................... 10250TC17
10 Spring Washer .................................................. 1 16-1609 White...................................................................... 10250TC18
11 Handle............................................................... 1 53-937 19 Mounting Screw (No. 6-32 x 19/16” Long)............. 2 11-1685
12 Resistor ............................................................. 20 Retaining Nut (5/8” High) ..................................................... 1 15-715

110 Volt (1000 Ohms)....................................... 1 57-1715 21 Mounting Screw..................................................... 2 11-1632
220 Volt (3000 Ohms)....................................... 1 57-1715-2 22 Switch for Resistor Type PresTest ........................ 1 86-1684-2

13 Mounting Screw................................................. 24 Lamp (#44)........................................................................... 1 28-672
For Base Mounting............................................ 2 11-1612 25 Terminal Lug (Furnished with item 26) .................. As
For One Hole Mounting..................................... 2 11-1632 26 Terminal Screw & Lug ........................................... Req. 80-2926

14 Lamp ................................................................. 27 Mounting Screw (6-32 x .710” Long).................................... 2 11-3118
110 Volt Type S-6 (6 Watt, 110 Volt) ................ 1 28-81 Washer .................................................................. 2 16-2038
220 Volt Type 10S6 (10 Watt, 250 Volt) ........... 1 28-552 28 Illuminated Lens..................................................... 1 As req. below

15 Lenses (Plastic)................................................. 1 As req. below Red ........................................................................ 10250TC47
Red.................................................................... 10250TC1 Green..................................................................... 10250TC48
Green ................................................................ 10250TC2 Blue........................................................................ 10250TC49
Yellow................................................................ 10250TC3 Amber .................................................................... 10250TC50
Blue ................................................................... 10250TC4 White...................................................................... 10250TC51
Clear.................................................................. 10250TC5 Clear ...................................................................... 10250TC52
White ................................................................. 10250TC6 29 Non-illuminated Buttons......................................... 1 As req. below
Lenses (Glass) ..................................................1 As req. below Black ...................................................................... 10250TB60
Red.................................................................... 10250TC7 Green..................................................................... 10250T861
Green ................................................................ 10250TC8 Red ........................................................................ 10250TB62
Yellow................................................................ 10250TC9 30 Coupling................................................................. 1 29-3749-2
Blue ................................................................... 10250TC10 31 Set Screw (6-32 x .125 Long)................................ 1 11--1199
Clear.................................................................. 10250TC11 33 Gasket (Supplied with Basic Unit) ......................... 1 32--803
White ................................................................. 10250TC12 34 Socket Head Screw(4-40 x .375' Long) (Supplied
.......................................................................... with Item 29)...................................................... 2 11--2684

24-5046, 41-1089, 41-1090, 86-1440, 86-1512, 86-1517, 86-1535, 86-1706, 86-1752, 886-1843, 86-1946, 86-2098, 86-2135, 86-2136, 86-2153, 86-2177, 86-2193, 86-2334, 86-
2683, 86-3049, 86-3082, 86-3362, 86-3342, 86-3738, 86-3856, 86-3857, 86-3858, 86-3859, 86-3860, 86-3861.

Made in U.S.A.
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10459

INSTRUCTION SHEET

Item No Part Item No Part
No. Description Req Number No. Description Req Number

35 Cap (Lens) ........................................................ 1 As req. below Lens (Extra Heavy Duty Glass).............................. 1 As req. below
Red.................................................................... 10250TER Red ........................................................................ 10250TC41
Green ................................................................ 10250TEG Green..................................................................... 10250TC42
Amber................................................................ 10250TEA Amber .................................................................... 10250TC43
Blue ................................................................... 10250TEL Blue........................................................................ 10250TC44
Clear................................................................... 10250TEC Clear ...................................................................... 10250TC45
White ................................................................. 10250TEW White...................................................................... 10250TC46

37 Terminal plate ................................................... 1 80-1901 45 Lamp Type S-6: 6 Watt.......................................... 1 As req. below
38 Resistor and capacitor combination:................. Volts   (Volt Lamp)

440 volts A-c ..................................................... 1 25-1912-3 4-6 6 .......................................................... 28-760
550 volts A-c ..................................................... 1 25-1912-4 8-12 12 ........................................................ 28-516
Resistor combination:........................................ 14-17 18 ........................................................ 28-761
100 volts A-c ..................................................... 1 25-912 18-23 24 ........................................................ 28762
220 volts A-c ..................................................... 1 25-1912-2 24-29 30 ........................................................ 28-399
Resistor: ............................................................ 32-39 40 ........................................................ 28-763
440 volts A-c ..................................................... 1 25-1912-5 48-59 60 ........................................................ 28-764
550 volts D-c ..................................................... 1 25-1912-6 60--74 75 ........................................................ 28-380

39 Lamp (#B7A)..................................................... 1 28-520 51 Set Screw (16-32 x /4’ Long Hollow Hex.)............. 1 11-2014
43 Lamp (112) (Trans Type) .................................. 1 28-769 52 Mushroom Head Button (Melamine - Includes
44 Lens (Plastic): ................................................... 1 As req. below item 51).................................................................. 1 As req. below

Red.................................................................... 10250TC21 Black ...................................................................... 53-892
Green ................................................................ 10250TC22 Red ........................................................................ 53-892-2
Yellow................................................................ 10250TC23 Yellow .................................................................... 53-92-3
Blue ................................................................... 10250TC24 Green..................................................................... 53-5892-4
Clear.................................................................. 10250TC25 Blue........................................................................ 53-892-5
White ................................................................. 10250TC26

Made in U.S.A.
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INSTRUCTION SHEET

Item No Part
No. Description Req Number

53 Mushroom Head Button (Aluminum - lncludes
item 3) ..................................................... 1 As req. below
Black ....................................................... 53-1162
Red.......................................................... 53-1162-2
Yellow...................................................... 53-1162-3
Green ...................................................... 53-11624
Aluminum Shrouded (Includes item 3)
Black ....................................................... 53-1395
Red.......................................................... 53-1395-2
Yellow...................................................... 53-1395-3
Green ...................................................... 53-1395-4

54 Jumbo Mushroom Head Button (Aluminum -
Includes item 3)....................................... 1 As req. below
Red.......................................................... 53-977
Black ....................................................... 53-977-2
Yellow...................................................... 53-977-3
Green ...................................................... 53-977-4

55 Knob (Melamine - Includes item 51) ....... 1 As req. below
Black ....................................................... 10250TKB
Red.......................................................... 10250TKR
Green ...................................................... 10250TKG
Yellow...................................................... 10250TKY
Gray......................................................... 10250TKA
Brown ...................................................... 10250TKN
White ....................................................... 10250TKW
Blue ......................................................... 10250TKL
Orange .................................................... 10250TKO

56 Lever (Melamine -Includes item 51)........ 1 As req. below
Black ....................................................... 10250TLB
Red.......................................................... 10250TLR
Green ...................................................... 10250TLG
Yellow...................................................... 10250TLY
Gray......................................................... 10250TLA
Brown ...................................................... 10250TLN
White ....................................................... 10250TLW
Blue ......................................................... 10250TLL
Orange .................................................... 10250TLO

66 Contact Block (Select from Table page 4) Give the
Catalog Or-
dering No.
for each
Block
Ordered.

71 Screw with lug......................................... As 80 2926
Req.

72 Dual potentiometer (encapsulated) (does not
include items 71 or 73) ......................... 1 As req.  bow

1,000 ohms......................................... 41-1096-2
2,500 ohms......................................... 41-1096-3
10,000 ohms....................................... 41-1096-4
25,000 ohms....................................... 41-1096-5
50,000 ohms....................................... 41-1096-6

73 Mounting screw....................................... 2 11-3123
74 Retaining nut ........................................... 1 15-708-2
75 Resistor (used with single potentiometer) (connect

to terminals No. 1 and No. 3) not shown 1 57-1443-10
76 Mounting screw (#6-32 x .750” long)....... 2 11-1612
77 Single potentiometer (encapsulated) (does not

include items 71 or 76) . ..................... 1 As req. below
1,000 ohms.................................... 41-1095-2
2,500 ohms.................................... 41-1095-3
10,000 ohms.................................. 41-1095-4
25,000 ohms.................................. 41-1095-5
50,000 ohms.................................. 41-1095-6

78 Indicating plate:
Without legend...................................... 1 30-4460
Specify legend ...................................... 1 30-4460-2

79 Knob........................................................ 1 53-1314
Socket set screw (#6-32 x .250' long)... 1 11-2014

Made in U.S.A.
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Item No Part Item No Part
No. Description Req Number No. Description Req Number

80 Resistor (not shown) ......................................... 82 Lens sealing washer .............................................. 1 16-1876-2
120 volts ....................................................... 2 57-1791 83 Knob....................................................................... 1 53-1645
240 volts ....................................................... 2 57-1791-2 84 Handle.................................................................... 1 25-5045

81 Lamps- Type #PSB (resistor & full voltage type) 1 As req. below 85 Common gate (supplied with item 87) ................... 1
Volts No. 86 Position gate:
6 6SB................................................. 28-1022 2 position........................................................... 1 54-7278
12 12PSB ............................................ 28-1025 3 position........................................................... 1 54-7173
24 24PSB ............................................ 28-1026 4 position........................................................... 1 54-7178
32 28PSB ............................................ 28-1027 8 position........................................................... 1 54-7175
48 48PSB ............................................ 28-1028 87 Mechanism (includes item 85)............................... 1 83-1513
120 120PSB .......................................... 281029
240 120PSB .......................................... 28-1079

10250T Contact Blocks
Select A Contact Block That Agrees With The Block
Being Renewed.

*The NO Contacts Close 1/16” Nominal Before the NC
Contacts Open.
tOne NO Contacts Closes 1/16” Nominal Before the
other NO makes

Made in U.S.A.
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1274
RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "1”
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interlock
INTRODUCTION

This publication is designed to simplify inspection and
maintenance.  It features...
1. A publication number keyed to the ordering number of the

device...to simplify filing and fact finding.
2. A nameplate inscription keyed to the specific renewal parts

publication...to eliminate cross referencing.
3. An exploded view for easy, positive identification of parts

with illustrated steps on "how to assemble and
disassemble"...to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide
maximum performance.  This information should be read
carefully.

DESCRIPTION
These are three pole, three phase, non-reversing A-c

magnetic starters for across the line applications within the
ratings shown on the nameplate of the equipment.
CARE

These starters require no mechanical maintenance.  Any
maintenance required can be performed with an electricians
screwdriver.  For continued uninterrupted performance, renew
all of the power contacts and springs at the same time before
the contact tip material has worn away.  When renewing the
contacts check all terminal screws to insure they are tight and
secure.  Suggestion refer to publication 14183 for helpful
information on inspecting and determining when to replace
contacts.
RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so
constructed to provide long service life.  Should the coil require
changing, the entire operation can be performed in a few
minutes.
1. Unfasten the two pan head cover screws "A" and remove

the cover item 16.
2. Tilt the top of the armature item 11 away from the coil.
3. Slide the armature up and out.
4. Remove the spring plate item 12.
5. Pull the coil straight out.
6. Install the new coil with the coil terminal blades engaging

the coil terminal clips.
7. Install and seat the spring plate.
8. Slide the armature (narrow end to the right) into its seated

operating position.
9. Install the cover.
RENEWAL OF POWER UNIT

NOTE • The power unit item 1 consists of a factory assembly of
all the magnetic parts, movable contacts, and their carrier
assembly.  This unit usually permits immediate restoration
to service of a device which may have become Inoperative.

Unfasten the two gold colored Hex.  Head screws "B",
pull out the power unit, plug-in the new and retighten the
screws "B".  A set of stationary contacts is included with the
power unit, It is advisable to install these stationary contacts
at the same time, particularly if visual inspection indicates
that both the movable and stationary contacts need
replacement.  Specify coil by suffix letter selected from coil
table on page 55.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will

provide long trouble free life.  They should not be filed or
dressed.
1. Remove the power unit assembly by loosening the two gold

colored slotted hex head screws "B" and pull the power unit
straight out.

MOVABLE CONTACTS

SKETCH "A" SKETCH "B"
2. Depress one end of the movable contact and push the

contact out (see sketch "A").
3. Remove the springs item 10.
4. Remove the retainers item 9.

SKETCH “C” SKETCH “B”
5. Install the new retainers item 9.  (see sketch "C") Note -the

retainer must be installed so the springs will seat over the
extruded hole, with the retainer ends extending away from
the contacts.

6. Install the spring item 10 (see sketch "D").
7. Install the contact (see sketch "B").  Insert contact, raise

end slightly and push in to seat.
STATIONARY CONTACTS
NOTE - It is not necessary to disconnect any wiring.
8. Remove the screws securing the stationary contacts.
9. Slide the contact out of the groove in the molding.  A hole in

the contact plate is provided for convenient removal with a
screwdriver.

10. Install the new contacts.
CAUTION - The stationary contacts must be installed so they
seat on top of the terminal plates.  (See typical assembly top of
page 53 ) ELECTRICAL INTERLOCKS The electrical interlocks
are renewable as a complete assembly.  See page 15 for the
various electrical interlocks.
LUBRICATION

Do not lubricate any part of this equipment.
Continued on page 55
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OVERLOAD RELAY
The parts listed and illustrated are available for repairs.  Should other parts be required order a complete overload relay.

Made in U.S.A.
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C10CX
55-1763
23-3528
11-2280

56-3493
55-1681
55-1743
23-3527

55-1954
69-2535
48-1019
69-2765

61-1857
69-2507
11-2517

49-4114
69-2508

19-1723
17-8911
69-2766
11-2518
49-3606
11-2515
23-3522
11-2378
17-9014

10-3523-5
10-3523-9
25-2217

11-2582
80-2749
11-2669
53-1236
10-4057
11-2669.

80-3167 80-3168 55-1763 55-1743

80-2786 80-2788-3 55-1763 80-2749 55-1763

25-2212

25-2213

25-2214
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Continued from p 52

EUTECTIC OVERLOAD RELAY

This overload relay has two steps of
adjustment (low or high) obtained by
POSITIONING THE HEATER COILS as
shown in the adjacent illustrations.  Note
the location of the pointed terminal on
the heater coil.

The heater coil selection table
furnished with the starter illustrates the
proper mounting position.  All coils must
be mounted in the same position for a
given overload relay.

HEATER COIL POSITION
LOW HIGH

Reset and tripped indication -
A transparent rectangular window

above the reset button provides visual
indication.
Relay Reset - Dark Window.
Relay Tripped - Light (silver) Window.
Do not disassemble this relay.

The parts called out on page 53 are
available for repairs.  If parts are
required other than those listed replaced
the complete relay.

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

ADD ON TYPE

BASE MOUNTED

Circuit Catalog No.
None (Dummy) 10-3640-3

1 N.O. C320KB1
1 N.O.-1 N.C. C320KB2

FOR MOUNTING ABOVE BASE
MOUNTED INTERLOCK
Circuit Catalog Number
1 N.O. C320KA1
1 N.C. C320KA2

1 N.O.-1 N.C. C320KA3

TERMINAL
BLOCK

Cat. No.
C320TB1

Operating Coils Selection Table

* *
Volts Cycles Part Number Suffix Letter Volts Cycles Part Number Suffix Letter
120 60 9-1887-1 A 600 60 9-1887-4 D
110 50 550 50
240 60 9-1887-2 B 208 60 9-1887-5 E
220 50
480 60 9-1887-3 C 380 50 9-1887-8 L
440 50

*Suffix letter required only when power unit is ordered.

Made in U.S.A.
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969
RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "1" 3 POLE THREE PHASE REVERSING

STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

INTRODUCTION
This publication Is designed to simplify Inspection and

maintenance.  It features...
1. A publication number keyed to the ordering number of the

device...to simplify filing and fact finding.
2. A nameplate inscription keyed to the specific renewal parts

publication...to eliminate cross referencing.
3. An exploded view for easy, positive identification of parts

with illustrated step on "’how to assemble and
disassemble"...to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide
maximum performance.  This information should be read
carefully.

DESCRIPTION
These are three pole, three phase, reversing A-c magnetic

starters for across the line applications within the ratings shown
on the nameplate of the equipment.
CARE

These starters require no mechanical maintenance.  Any
maintenance required can be performed with an electricians
screwdriver.  For continued uninterrupted performance, renew
all of the power contacts and springs at the same time before
the contact tip material has worn away.
When renewing the contacts check all terminal screws to ensure
they are tight and secure.
RENEWAL OF OPERATING COIL
The operating coil is epoxy encapsulated and so constructed to
provide long service life.  Should the coil require changing, the
entire operation can be performed in a few minutes.
1. Unfasten the two pan head cover screws "A" and remove
the cover item 16.
2. Tilt the top of the armature item 11 away from the coil.
3. Slide the armature up and out.
4. Remove the spring plate item 12.
5. Pull the coil straight out.

6. Install the new coil with the coil terminal blades engaging
the coil terminal clips.
7. Install and seat the spring plate.
8. Slide the armature (narrow end to the right) into Its seated
operating position.
9. Install the cover.
RENEWAL OF POWER UNIT NOTE

The power unit item 1 consists of a factory assembly of all
the magnetic parts, movable contacts, and their carrier
assembly.  This unit usually permits immediate restoration to
service of a device which may have become inoperative.
Unfasten the two gold colored Hex.  Head screws "B", pull out
the power unit, plug-in the new and retighten the screws ’B".  A
set of stationary contacts is included with the power unit.  It is
advisable to install these stationary contacts at the same time,
particularly if visual inspection indicates that both the movable
and stationary contacts need replacement.  Specify coil by suffix
letter selected from coil table on page 59.
Continued on page 59
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Made In U.S.A.

C10CX
55-1763
23-3528
11-2280
56-3493
55-1681
55-1743
23-3527
69-2535
48-1019
69-2765
61-1857
11-2517

49-4114
69-2508

19-1723
17-8911
69-2766
11-2518
49-3606
11-2515
23-3522
11-2378
17-9014
10-3523-5
25-2217
11-2582
80-2749
11-2669
53-1236
10-4057
11-2669
C321KM1

80-3167 80-3168 55-1763 55-1743

25-2212

25-2213

25-2214

80-2749 55-1763

80-2788-2 80-2786 80-2788-3 80-2788-3 80-2786-3 80-2788- 55-11763
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Continued from page 56.

EUTECTIC OVERLOAD RELAY

This overload relay has two HEATER COIL POSITION
steps of adjustment (low or LOW HIGH
high) obtained by
POSITIONING THE
HEATER COILS as shown
in the adjacent illustrations.
Note the location of the
pointed terminal on the
heater coil.

The heater coil selection table furnished with the starter
illustrates the proper mounting position.  All coils must be
mounted in the same position for a given overload relay.

Reset and tripped indication -

A transparent rectangular window above the reset
button provides visual indication.

Relay Reset - Dark Window

Relay Tripped - Light (silver) Window

Do not disassemble this relay.

The parts called out on page 57 and list on page 58
are available for repairs.  If parts are required other than
those listed replace the complete relay.

Continued on page 61

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

ADD ON TYPE

BASE MOUNTED
Circuit Catalog No.

None (Dummy) 10-3640-3
1 N.O. C320KB1

1 N/O. - 1 N.C. C320KB2

FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK
Circuit Catalog Number
1 N.O. C320KA1
1 N.C. C320KA2

1 N.O. - 1 N.C. C320KA3

TERMINAL
BLOCK
Cat. No.

C320TB2

Operating Coils Selection Table
* Suffix * Suffix

Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1887-1 A 600 60 9-1887-4 D
110 50 550 50
240 60 9-1887-2 B 208 60 9-1887-5 E
220 50
480 60 9-1887-3 C 380 50 9-1887-8 L
440 50

*Suffix letter required only when power unit is ordered.
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A50C-1

RENEWAL PARTS - Information Required
VERTICAL REVERSING STARTER

PARTS LIST

80-3167 80-3168

80-2788-2 80-2786 80-7899-3 80-2788-3 80-2786-3 80-2788-2 55-1763

80-2749 55-1763

55-1763 55-1743

C10CX
55-1763
23-3528
11-2280
56-3493
55-1681
55-1743
23-3527
55-1954
69-2535
48-1019
69-2765
61-1857
69-2507
11-2517

49-4114
69-2508

19-1723
17-8911
69-2766
11-2518
49-3606
11-2515
23-3522
11-2378
17-9014
10-3523-5
25-2217
11-2582
80-2749
11-2669
53-1236
10-4057
11-2669
C321KM1
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Continued from page 59.

RENEWAL OF POWER CONTACTS
The power contacts when used within their rating will
provide long trouble free life.  They should not be
filed or dressed.

1. Remove the power unit assembly by loosening the
two gold colored slotted hex.  head screws "B" and
pull the power unit straight out.  (See photos on page
56.)

MOVABLE CONTACTS

SKETCH "A" SKETCH "B"

2. Depress one end of the movable contact and push
the contact out (see sketch "A").

3. Remove the springs item 10.
4. Remove the retainers item 9.

SKETCH "C" SKETCH "D"

5. Install the new retainers Item 9.  (see sketch "C")
Note-the retainer must be installed so the springs will
seat over the extruded hole, with the retainer ends
extending away from the contacts.

6. Install the spring Item 10.  (see sketch "D").
7. Install the contact (see sketch "B").  Insert contact,

raise end slightly and push in to seat.

STATIONARY CONTACTS
NOTE-It is not necessary to disconnect any wiring.

8. Remove the screws securing the stationary contacts.
9. Slide the contact out of the groove In the molding.  A

hole In the contact plate is provided for convenient
removal with a screwdriver.

10. Install the new contacts.

CAUTION - The stationary contacts must be installed
so they seat on top of the terminal plates.  (See
typical assembly page 7.)

ELECTRICAL INTERLOCKS
The electrical Interlocks are renewable as a complete
assembly.  See page 59 for the various electrical
interlocks.

LUBRICATION
Do not lubricate any part of this equipment.
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A10D-1
RENEWAL PARTS AND INSTRUCTION PUBLICATION FOR NEMA SIZE "2"
3 POLE STARTER WITH STANDARD TRIP EUTECTIC OVERLOAD RELAY

Typical Starter Three Pole with Two Circuit Electrical Interlock
INTRODUCTION

This publication is designed to simplify inspection and
maintenance.  It features ...
1. A publication number keyed to the ordering number of the

device ... to simplify filing and fact finding.
2. A nameplate inscription keyed to the specific renewal parts

publication ... to eliminate cross referencing.
3. An exploded view for easy, positive identification of parts

with illustrated steps on "how to assemble and
disassemble" ... to conserve time and eliminate guesswork.

4. Comprehensive maintenance information to provide
maximum performance.  This information should be read
carefully.

DESCRIPTION
These are three pole, three phase, non-reversing A-c

magnetic starters for across the line applications within the
ratings shown on the nameplate of the equipment.
CARE

These starters require no mechanical maintenance.  Any
maintenance required can be performed with an electrician’s
screwdriver.  For continued uninterrupted performance, renew
all of the power contacts and springs at the same time before
the contact tip material has worn away.

When renewing the contacts check all terminal screws to
insure they are tight and secure.

Suggestion - refer to publication 14183 for helpful
information on inspecting and determining when to replace
contacts.
RENEWAL OF OPERATING COIL

The operating coil is epoxy encapsulated and so
constructed to provide long service life.  Should the coil require
changing, the entire operation can be performed in a few
minutes.
1. Unfasten the two pan head cover screws "A" and remove

the cover item 26 page 63.
2. Unfasten the four pan head screws item 25 securing the

clamp item 24 and the armature item 22.  Remove the
clamp and the armature.

3. Pull the coil straight out.
4. Install the new coil with the coil terminal blades engaging

the coil terminal clips.
5. Install the armature (narrow end to the right) into its seated

operating position.
6. Install the clamp and secure the screws.
7. Install the cover.
RENEWAL OF POWER UNIT

NOTE • The power unit item 1 consists of a factory
assembly of all the magnetic parts, movable contacts, and
their carrier assembly.  This unit usually permits immediate
restoration to service of a device which may have become
inoperative.

Unfasten the two gold colored Hex.  Head screws "B", pull
out the power unit, plug-in the new and retighten the screws "B".
A set of stationary contacts is included with the power unit.  It is
advisable to install these stationary contacts at the same time,
particularly if visual inspection indicates that both the movable
and stationary contacts need replacement.  Specify coil by suffix
letter selected from the coil table on page 65.
RENEWAL OF POWER CONTACTS

The power contacts when used within their rating will
provide long trouble free life.  They should not be filed or
dressed.
1. Remove the power unit assembly by loosening the two gold

colored slotted hex.  head screws "B" and pull the power
unit straight out.

MOVABLE CONTACTS
2. Remove the contact bar item 30 by removing the two

screws item 31.
3. Push the springs item 10 off their seat on the retainer item 9

and push out.  (See sketch "A".)
4. Remove the retainers thru the wide opening in the molding.

The contacts item 8 will be free to come out.

SKETCH "A" SKETCH "B"
5. Install the new contacts.  (See sketch "B".)
6. Install the new retainers, (See sketch "C".) The square

openings must be keyed with the extrusions on the
contacts.

7. Install the springs, insert one end over the seat on the
retainer, compress springs and push in to seat over the
molding nib.  (See sketch "D".)

SKETCH "C"  SKETCH "D"
8. Install the contact bar to the push bars items 19 and 20 with

screws item 31.
NOTE: The contact bar is keyed with projections on the
push bars.  Match the keys to insure correct fit and
assembly.

(Continued on Page 65.)
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RENEWAL PARTS - Information Required
PARTS LIST

C10DX
55-1743

80-2819
80-2798
11-2425
23-3470

56-3494
80-2871
23-3706
55-1950
69-2598

11-2251
65-529
49-3664
69-2604
17-8955

55-1877
11-2538-4
..............
61-1629
61-1628

69-2692
48-1020
69-2515

55-1878
11-2668

49-4151
11-2310

69-2310
11-2525
23-3619-3
11-2524
17-9255

10-3535-5
10-3535-7

10-3535-9
10-3535-11

11-1525
25-2217-2
11-2582
80-2771

11-2280
53-1236
10-4057

25-2545

25-2544
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A10D-1
(Continued from Page 62)

STATIONARY CONTACTS
Note: It is not necessary to disconnect any wiring.
9. Remove the screws securing the stationary contacts
10. Install the new contacts and screws.
Caution: The stationary contacts must be installed so the

seat on top of the terminal plates.
A control terminal, when used, (see table page 64) must be
mounted on top of the stationary contacts.

EUTECTIC OVERLOAD RELAY
This overload relay has two HEATER COIL POSITION
steps of adjustment (low LOW HIGH
or high) obtained by
POSITIONING THE HEATER
COILS as shown In the
adjacent illustrations.  Note the
location of the pointed terminal
on the heater coil.

The heater coil selection table furnished with the starter
illustrates the proper mounting position.  All coils must be
mounted in the same position for a giver overload relay.

ELECTRICAL INTERLOCKS
The electrical interlocks are renewable as a complete

assembly.  See Illustrations and tables below for the various
electrical Interlocks.

LUBRICATION
Do not lubricate any pert of this equipment.

Reset and tripped indication
A transparent rectangular window above the reset button

provides visual indication.

Relay Reset - Dark Window.

Relay Tripped - Light (silver) Window.

Do not disassemble this relay.

The parts called out on page 63 and listed on page 64 are
available for repairs.  If parts are required other than those
listed replace the complete relay.

ELECTRICAL INTERLOCKS, TERMINAL BLOCK AND COIL TABLE

ADD ON TYPE

BASE MOUNTED
Circuit Catalog No.
1 N.O. C320KB4

1 N.O. - 1 N.C. C320KB5

FOR MOUNTING ABOVE BASE MOUNTED INTERLOCK
Circuit Catalog Number

1 N.O. C320KA1
1 N.C. C320KA2
1 N.O. - 1 N.C. C320KA3

TERMINAL
BLOCK
Cat. No.
C320TB1

Operating Coils Selection Table
* Suffix * Suffix

Volts Cycles Part Number Letter Volts Cycles Part Number Letter
120 60 9-1889-1 A 600 60 9-1889-4 D
110 50 550 50
240 60 9-1889-2 B 208 60 9-1889-13 E
220 50
480 60 9-1889-3 C 380 50 9-1889-14 L
440 50

*Suffix letter required only when power unit is ordered.
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TIMER
PARTS LIST & LUBE GUIDE

* REF
NO.

PART
NO.

DESCRIPTION NO.
REQ’D

1 HP50-75 Plug-in Case (Black) 1
HP50-30 Plug-in Case (Gray) 1

2 0196403 Pkg. (contains 4 ea. Screws,
lockwashers, nuts)

1

3 HP50-74 Bezel (Black) and handle assembly 1
HP50-18 Bezel (Gray) and handle assembly 1
HP50-90 Bezel (Squared off Gray) and

handle assbly. (model 5)
4 PBG-58 Neoprene Gasket for Mtg HP50-30 1
5 0134520 5-40 x 5/16” Set Screw 1
6 H-7867 (Black) Knob w/0135420 set screw 1

PBK-37 (Gray) Knob w/0135420 set screw 1
PBK-69 Straight sided knob w/spun alum.

Cap (model 5)
1

7 HP50-66 (Gray) Window, knob and pointer
assembly

1

HP50-94 Window, knob and pointer
assembly (model 5)

1

PDM-
440

Window Only

8 PBG-83 Gasket for Window 1
9 0123214 Terminal Screw (6-32 x ¼ BHMS) 12
10 0123210 6-32 x 1/8” BHMS 1
11 H-8869 Progress Pointer (used with HP50-

66)
1

H-10441 (Progress Pointer (used with HP50-
94) (model 5)

1

12 PFP-50 Neon lamp 120V (enclosed) 1
PFP-53 Neon lamp 240V (enclosed 1

13 Dial (see dial chart, page 67.)
14 HP50-17 Front Plate Assembly 1
15 PBG-84 Gasket for bezel 1
16 0133409 6-32 x 3/8 FHTT 4
17 0118817 6-32 x 3/16” FHMS (undercut) 4
18 H-7621 POST 3

A 19 HP50-15 Pointer shaft and gear assembly 1
A
D

20 PES-28 Reset Spring 1

21 H-7635 Motor and switch mounting plate 1

* REF
NO.

PART
NO.

DESCRIPTION NO
REQ’D

H-10437 Motor and switch mounting plate
(model 5)

1

22 PZA-79 Switch insulator 1
23 Motor (see motor chart, page 67.)
24 PBW-170 Wire, No. 17 gauge (order per

foot)
AR

25 PET-170 Vinyl Tubing (order per foot) AR
26 PHB-7 Plug-in terminal ring 1
27 0158118 No. 6 lockwasher 6
28 0116715 6-32 x 1¼ “ RHMS 3
29 PAS-266 Delayed Switch SPDT (enclosed)

For Replacement Use HP50-
104

2

30 PZA-80 Switch insulator 1
31 PZA-81 Switch insulator 1
32 0157001 No. 2 Shakeproof lockwasher 2
33 0116021 2-56 x ¾” RHMS 2
34 PAN-410 Switch Plate 1

B 35 HP50-16 Switch actuator lever assembly w/
two adjusting screws

1

HP50-89 Switch actuator lever assembly w/
two adjusting screws (model 5)

1

36 0158110 No. 4 lockwasher 2
37 0116319 4-40 x ¼” RHMS 2

B 38 HP50-47 Instantaneous Switch Assembly
(two SPDT open switches)

1

B 39 HP50-62 Armature Assembly 1
B 40 HP50-46 Clutch Assembly 1

41 PES-166 Armature return spring (used for
“on delay” only)

1

42 HP50-4 Clutch Coil 120V 50/60 Hz 1
HP50-22 Clutch Coil 240V 60 Hz 1
HP50-86 Clutch Coil 240V 50 Hz 1
HP50-23 Clutch Coil 120V 25 Hz 1
HP50-24 Clutch Coil 240V 25 Hz 1
HP50-25 Clutch Coil 24V 50/60 Hz 1

43 014510 6-32 x ¼” RH Sems 3
44 0155723 No. 6 Flat Washer 2
45 0132709 6-32 x 3/8” PHTT 3
46 HP50-45 Coil Core & Magnet Frame 1

B 47 HP50-352 Parts Kit for Reverse Clutch “01”
feature “Off Delay”

1

48 PAT-146 Terminals 1
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TIMER

PARTS LIST

MOTOR CHART (REF.  23)

50 Hz timers use different dial with 1/5 longer range.

NOTE-
RECOMMENDED SPARE PARTS-

1-Motor 1-Clutch coil 1-PAS-266 Switch (Ref.  No.  29) (HP50-104 as Replacement)
In ordering list the part number.  Also give the complete  timer name  plate data such  as type, voltage frequency,
time scale and serial number.  This will help us identify parts used on special units.  Write to factory for prices on
special items not listed.
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AC AMMETERS, CURRENT TRANSFORMERS, & ACCESSORIES

AMMETERS:

Part No.  183256 - 15 amp scale

Part No.  183257 - 30 amp scale

Part No.  183258 - 100 amp scale

Part No.  183259 - 200 amp scale

NOTE: All ammeters require use of a current
transformer; see below.

Example
CURRENT TRANSFORMERS:

Part No.  183260 - Ring Type Current
Transformer, 30 to 5 amp
ratio (used with 183256
& 183257 ammeter)

Part No.  183261 - Ring Type Current
Transformer, 200 to 5 amp
ratio(used with 183258
& 183259 ammeter)

Example

ACCESSORIES:

Part No.  54189  - Ammeter Housing

Part No.  183966 - Ammeter Cover

Part No.  150371 - Ammeter Nameplate

Four (4) - 1/4 x 1/2" Rd.  ad.
Machine Screws
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MAINTENANCE BULLETIN
V-288

GG100B, GG200B AND
GL200B SERIES VALVES

Item Part
No. Qty. Description No.
1 1 Spool Return Spring
2 1 Spool
3 1 Up Seal
4 1 Gasket, End Cover
5 2 Mtg. Screws, End Cover

(Not Shown)
6 1 Combo-Gasket, Body P46184

10 2 Mtg. Screws, Conduit
Adapter To Body (Not
Shown)

P20074-0100

11 1 Gasket, Solenoid Cover
15 1 Solenoid Cover Assy PL3387
19 1 Compression Gasket
20* 1 Top Seat Assy
27 1 0 Ring, Coil
28 1 Plunger Spring
29* 1 Plunger
30** 1 Solenoid Coil See coil spec.

list
49 1 Spring Guide Pin
50 1 Plug-In Receptacle/Leads P75029
51 1 Side Port Body Assy O PS5391
52 1 Side & Bottom Port Assy.

"2" (Includes 4 pipe
plugs, 4 o-ring seals)

PS5392

55 2 Screws, Pilot Head Plate
(GG100B) (Not Shown)

P200380040

56 1 Rubber Ball (GG00100B) P20041-0012
58 1 Solenoid Cover & Lens

Assy (GL2008)
PL3692

61** 1 Solenoid Coil with Indicator
Lamp (GL200B Specify
Voltage)

PL98382

NOTE: Body assy.  PS5391 or PS5392 permit easy
conversion of original "A" Series GG
Valves to current "B" Series GG Valves.

*Item No.  20 and 29 are related wear parts.  Both parts
should be replaced when servicing valve.  Order solenoid
service kit PS5387.
**If solenoid coil voltage is not specified, 120 Vac, 60 Hz
will be furnished.

MOUNTING:
These 4-way, 2 position ¼" ported valves will operate
mounted in any position.  Models GG100B and GG200B
have tapped side ports, ONLY.  They may be in-line
mounted and supported by the connecting piping.  Or,
they may be bolted down to any reasonably flat surface
by means of two (2) 3/32" diameter mounting holes
provided.  Models GG1028 and GG202 are furnished
with the tapped side ports plugged and the valve body
drilled through to provide o-ring gasketed, bottom
porting.  Any combination of tapped side and gasketed
bottom ports may be used.
Supply line to the Inlet port must be adequate to maintain
a minimum of 35 PSI in the IN port chamber at all times.
If several valves are being operated from a common
supply line, this line must be adequately sized to handle
the total air flow requirement.
Electrical CAUTION: Coils should be operated within
+10/-15% of their nominal rated voltage (7.7 watts, 0.24
amps inrush, 0.12 amps holding on 120 volt/60 cycle).
Check voltage rating on each valve body before electrical
hookup.  Check coil specification list for optional
voltages.
AIR LEAKAGE THROUGH VALVE EXH PORT: First be
sure leak is in the valve and not across the piston of the
cylinder being operated by the valve.  This may be
checked by disconnecting first one, then the other of the
cylinder lines.  If leakage is isolated to the valve, Install
spool service kit PS5386 and/or solenoid service kit
PS5387.
NOTE:  Seals on the spool assembly are NOT
replaceable.  If they are worn or damaged, replace
the complete spool assembly (PS5388).  Also check
condition of molded seats in both ends of solenoid
plunger and their mating orifices in the conduit
adapter and top seat assemblies; order PS5387 for
replacements.

SOLENOID COIL IDENTIFICATION AND
SPECIFICATION LIST

PART NO. 60HZAC 50HZAC DC
P4615401 120V 110V 30V
P4615402 240V 220V 60V
P4615403 480V 440V 120V
P4615404 24V 22V 6V
P4615421 48V 44V 12V
P4615422 96V 88V 24V
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GG100B, GG200B, AND GL200B

SPOOL ASSEMBLY SERVICE KIT PS5386
CONSISTS OF ITEMS 1, 2, 3, 4, 5 & 49

SOLENOID SERVICE KIT PS5387
CONSISTS OF ITEMS I1, 19, 20, 27, 28, 29
(order solenoid coil separately)

PL78668
NON-LOCKING MANUAL
OVERRIDE, FLUSH TYPE

PL78670
NON-LOCKING MANUAL
OVERRIDE, KNOB TYPE

PL78669
LOCKING, MANUAL

OVERRIDE, FLUSH TYPE

PL78671
LOCKING, MANUAL

OVERRIDE, KNOB TYPESingle Solenoid Pilot GG200B

Solenoid Indicator Light Model GL200B

METRIC CONVERSION:  1 inch - 25.4 mm
Top view of customer’s Mounting Pad for Bottom
Ported, O-Ring Gasketed Model FF102-25 and
GG202-25 showing location of ports and mounting
screws

* Suggested minimum where two or more valves are to be
mounted on a common manifold.

Single Air Operated GG100B
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MICRO SWITCH
TYPICAL SIMPLIFIED DIAGRAMS

TABLE AND SPINNER CONTROL CIRCUIT
ON TABLAST

M.S. 1 - MILL MICRO SWITCH
M.S.2 - DOOR MICRO SWITCH

Operating Force .................................. 9 to 13 oz.
Release Force..................................... 4 oz., min.
Pretravel....................................... 0.020 in., max.
Overtravel........................................ 7/32 in., min.
Movement Differential .................. 0.002 in., max.
Net Weight ....................................0.52 lbs., max.

Application
1.  #2 Multi-Table
2.  #3 Multi-Table
3.  Tumblasts
4.  Special Applications

DESCRIPTION
The Micro-Switch is a precision snap action switch.
The particular style which we use is a side mounting
design, enclosing in a die cast housing for protection
of the switch mechanism.  Further protection to the
mechanism is provided by the “Q” type plunger which
permits an overtravel of 7/32” on the plunger without
damage.  Further overtraveling of the plunger is
prevented by a stop ring on the plunger.

HOW USED
The Micro-Switch is used to protect the motor and
driven equipment from damage due to jamming of the
Table Drive, on the #2 Table, and of the Table and
Spinner Drive on the #3 Table, and of the Mill Drive
on Tumblasts.  The Micro-Switch is also used as a
door safety switch on Tumblasts to prevent operation
of the wheel when door is open and to further prevent
the mill running in reverse when door is closed.  The
Switch is factory mounted on a suitable bracket so
that the actuator plunger is 1/16” from the bearing
pedestals (in case of the #3 Table) and 1/16” from the
Table speed reducer, in the case of the #2 Table.  A
similar distance is held between the actuator plunger
and the mill reducer base plate on Tumblasts.  When
used as a door safety switch on Tumblasts, the
switch is operated by a suitable cam on door shaft.  A
closer setting than approximately 1/16” will result in
undue tripping of the drive and over a 1/16” setting
fails to provide the proper protection.
Jamming of the drive mechanism usually results in
excessive pull which causes deflection of the drive
components.  It is this deflection which causes the
micro-switch to trip, thus removing the equipment
from service.

See typical diagrams for more information.

HOW TO SPECIFY
AWECo. Part 76168 - Micro Switch:  Metal clad, with
normally open and normally closed (three point)
contacts, catalog BZE-2RQ.

SD1942
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EXHAUST PIPING INSTRUCTIONS

A. General.

An exhaust system shall be constructed with materials recommended and shall be installed in a permanent manner.
The interiors of the pipes and fittings shall be smooth and free of any obstructions to minimize the resistance to air
flow.  The system shall be as free as possible from air leakage either into or out of the system except at points where
air is taken into or discharged from the system.

B. Materials.

Galvanized sheet steel shall be used except where corrosive fumes, vapors, high temperature and other elements
which will attack galvanized sheet steel are handled.  (Where these conditions are encountered, special instructions
are necessary.)

The material for various round and rectangular pipes and ducts shall not be less than the following thicknesses:

RECOMMENDED GAGE FOR PIPE & ELBOWS

Diameter of Round Pipe Or Greatest Standard
Dimension of Rectangular Pipe Pipe Elbows
Up to 8" inclusive 20 ga 18 ga
Over 8" to 18" inclusive 18 ga 16 ga
Over 18"t to 30" inclusive 16 ga 14 ga
Over 30" 14 ga 12 ga

C. Pipe Joints.

1. Longitudinal Joints:
All longitudinal sheet metal pipe Joints or seams shall be lapped and riveted, the rivet centers shall not be more
than three inches and the amount of lap and size of rivets shall correspond to the following table:

U.  S.  Gage  No. Width of Lap Size of Tinner
Sheet Metal Joint - Inches Rivets to be Used

#20 ga 1" 3 lb
#18 ga 1" 5 lb
#16 ga 1" 6 lb
#14 ga 1" 8 lb
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EXHAUST PIPING INSTRUCTIONS - continued

2. Girth Joints:
All girth Joints of pipe shall be made so the outlet end of one length fits into the inlet end of the next length in the
direction of airflow. The minimum lap size of rivets and spacing shall be as per the following table:

Length of Lap in No.  of Rivets
Diameter of Pipe Girth Joint - Inches per Joint

Up to 7" Inclusive 1" 4
Over 7" to 13" inclusive 1" 8
Over 13" to 19" inclusive 1" 12
Over 19" to 25" inclusive 1¼” 16
Over 25" to 32" inclusive 1¼” 20
Over 32" to 37" 1¼” 24
Over 37" to 42" 1¼” 28
Over 42" 1¼” approx.  4½” centers

U.  S.  Gage No. Size of Tinners
Sheet Metal Rivets to be Used

20 ga 4 lb
18 ga 6 lb
16 ga 8 lb
14 ga 10 lb

3. Riveted Elbows:
Elbows of riveted construction shall be
constructed with at least the minimum number
and size of rivets as required for the
corresponding pipe diameter and thickness of
sheet steel used.  Elbows of seven piece
construction or equivalent should be used as
shown.

7 PIECE ELBOW
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EXAUST PIPING INSTRUCTIONS - cont

4. Flanged Joints.  It is permissible to use flanged girth joints for the purpose of removing sections  of the piping for
cleaning and inspection.  Heavy iron or steel ring flanges are used.  The joints are securely bolted together against
suitable gasket material.  The minimum number and size of bolts used in flanges are as follows:

Diameter of Pipe No.  of Bolts in Flange Size of Bolts
Up to 4" inclusive 4 3/8
Over 4" to 6" inclusive 5 3/8
Over 6" to 8" inclusive 8 3/8
Over 8" to 10" inclusive 8 3/8
Over 10" to 16" inclusive 8 1/2
Over 16" to 26" inclusive 12 1/2
Over 26" to 30" inclusive 16 1/2

5. Fan or Draw Band.

The joint connecting the piping to the dust collection equipment or the airflow  producing equipment is a draw
band.  The band shall be made of similar material and thickness used in pipe.  The band shall be securely fitted to
prevent air leakage.  The joint laps  and bolts used shall conform to the following table:

Girth Longitudinal Size of Bolts and
Diameter of Pipe Lap Lap Maximum Bolt Centers
Up to 8" inclusive 4" 2" 1/4" bolts 4" centers
Over 8’" to 18" incl 4" 3” 3/8" bolts 5" centers
Over 18" 4" 3" 1/2" bolts 5" centers

6. Soldering:

All galvanized steel piping for exhaust systems operating at a temperature less than 400°F shall have all pipe
joints soldered, except it is permissible to use joint cement to prevent air leakage in field joints or connections.
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EXHAUST PIPING INSTRUCTIONS - cont

7. Welding:

It is permissible to spot weld longitudinal and girth joints of galvanized or black sheet piping providing the welds
produce fusion of steel to steel and the number of weld spots correspond to the number of rivets required.

NOTE: Butt welding may be used for pipe joints but is seldom satisfactory for gages of metal less than
#16 U.S.  gage.

D. Pipe Size.

1. Branch Pipe:
Branch pipe shall not be less in diameter than specified for the particular purpose by the various codes of the
American Foundrymen’s Association and shall not be less than is required by law.

2. Header Pipe:
The diameter of the header nine at any point shall be as specified.

3. Branch Pipe Entries to the Header Pipe:

Branch pipe shall enter the header pipe at an angle not greater than 45 , measured on the centerlines of the pipes
and this angle should be as near 300 or less as practical.  Entries shall be made on the sides or top of header pipe
and never on the under side, unless the connection can drain by gravity.  Not more than one branch pipe shall
enter the header at the same point of intersection.

Branch pipe entries shall be made into a transformation piece unless for specific reasons where the branch pipe
may enter the header without change of size for means of balancing the system.

4. Transformation Pieces:

Wherever a section of piping of given diameter Joins another larger section, it shall be accomplished by means of
a transformation piece, the tapered sides of which are not greater than 140 included angle  These pieces shall be
made from material not less in thickness than used in the largest straight pipe section adjoining.
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EXHAUST PIPING INSTRUCTIONS - cont

5. Fan Inlet Size:

The size of inlet to the airflow. producing equipment should be approximately the same inside diameter as the
inside diameter of the header pipe.  However, the inlet to the air flow producing equipment shall as a general rule
never be less than the header pipe.

E. Supports for Piping Systems.

1. Horizontal Runs:
All headers and horizontal runs of piping shell be supported on not over 22 ft centers and fastened securely to
some substantial portion of the building structure or other permanent support.  The supports should be of V
construction and made from band steel not less in size than the band steel surrounding the piping.  The size of the
band steel clamped to the piping shall be as follows:

Diameter or greatest Dimension Size of Size of Connecting
of Rectangular Pipe Band Steel Bolts in Pipe Band

Up to 12" inclusive 1 1/4" x 1/8" 1/4"
Over 12" to 20" inclusive 1 1/2" x 3/16" 3/8"
Over 20" to " 2" x 3/16" 1/2"

Each horizontal run of branch pipe extending more than three ft horizontally from the header pipe shall be
supported by means of 1" x 3/16" band steel support, preferably of "V" construction and bolted to a 1" x 3/16" band
steel around the branch pipe.

2. Branch pipe:

Branch pipe subject to vibration and movement on account of the equipment being exhausted shall be supported
laterally by band steel or rods to prevent displacement.
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EXHAUST PIPING INSTRUCTIONS - cont

3. Vertical Runs:

Vertical runs of piping through floors shall be set in flange tips at each floor level.  Flange tips shall be securely
fastened to floor.  The flange tip shall be made from the same kind of material and two gages  heavier than the
connecting pipes. High vertical runs of piping shall be supported laterally to prevent vibration and displacement.

4. Discharge stacks:  Discharge stacks from dust collection equipment and exhaust fans shall be securely fastened
to the building structure.  Flange tips shall be used in the same manner as provided for vertical runs of piping if the
discharge stack passes through the floors. Upper and lower roof flanges of the same material and thickness as
the stack shall be used at the roof line if the stack passes through the roof.
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EXHAUST PIPING INSTRUCTIONS - cont

If the stack is located on the outside wall of the structure, it shall be securely strapped to the structure with heavy
band steel not less than 2" x 3/16" in size.

Discharge stacks, located where it is impossible to fasten them to the building structure, shall be guyed to resist
wind pressure with heavy galvanized wire or cable provided with galvanized iron turn buckles for adjusting slack.
Connect to permanent points of anchor or heavy angle iron braces, made to substitute for the guy wires or cables,
providing the braces are permanently attached to a substantial anchorage.  The band around the stack for
attaching the guy wires or cable braces shall not be less than 2" x 3/16" band steel.

F. Piping Cleanout Facilities.

1. Cleanout Holes:

All horizontal runs of piping shall be provided with cleanout and inspection hand holes at approximately every 20 ft.
They shall be of a size that will permit ready access to the interior of the pipe.  They shall always be located before
an elbow going into a vertical run and after an elbow in the horizontal run.  Hand holes shall be on the under side
of the pipes wherever possible.  The holes shall be tightly covered with heavy gage material of the kind used in the
pipes, and should be of the sliding type and shall be close fitting.  They must not offer any obstruction on the inside
of the pipe.
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EXHAUST PIPING INSTRUCTIONS - cont

2. Header Caps.

The ends of header pipe shall terminate in a cleanout and inspection hole.  The cap shall fit tightly into the pipe to
prevent air leakage.

G. Damper and Gates.

1. Damper or gates shall never be permitted in an exhaust system unless provided for the specific purpose of
balancing the system and then permanently fastened against further manipulation.  However, they (the gates or
dampers) may be used for the specific purpose of Switching the air from one branch system to another, where
branches are not intended to be operated simultaneously.
NOTE: When dampers are used in an exhaust system and one or more dampers are shut off, the system is
deprived of the volume of air for which it was designed, resulting in much lower velocities in the headers,
causing the dust and dirt to settle in the pipes and plug up the system.

H. Pipe Reinforcements.

Pipe and duct work shall not be reinforced for any reason internally.  If reinforcement is necessary, it shall be located
on the outside of the piping either longitudinally or about the girth.

I. Location of Discharge.

All types of exhaust systems discharging out-of-doors shall have the outlet stack at least ten feet above the roof line of
any adjacent buildings.

J. Weather Cap.

Stack and vents shall discharge upwards vertically.  Weather caps shall be used only on such outlets where it is
necessary to protect equipment below from the weather.  A resistance pressure of 20% of the velocity pressure shall
be added to the total pressure of system when weather caps are used.
Weather caps shall not be used on stacks connected directly to wet collectors or other equipment that will not be
damaged from moisture.  Where there is a possibility of rain or snow entering the system through the stack outlet, a
drain pipe shall be located in the bottom of the fan housing to drain the accumulation of moisture, or a drain may be
put in the under side of an elbow.  Drain pipes so installed may be water sealed to obtain automatic functioning.
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EXHAUST PIPING INSTRUCTIONS - cont ’d.

WEATHER CAP SPECIFICATIONS
DIA. D. NO BRACKETS

REQ’D
SIZE STEEL

REQD.
DIA. OF RIVETS THICKNESS OF GALV STL.

FOR WEATHER CARD U.S.
GAUGE NO.

6” & UNDER 3 ¾” x 1/8” 3/16” 0 22 GA.
OVER 6” 0
TO 12” 0 3 1 x 3/16” 3/16” 0 22 GA.
OVER 12” 0 TO 10” 0 4 1 x 3/16” 3/16” 0 20 GA.
OVER 18” NOT LESS THAN 4

WITH MAX SPACING
NOT TO EXCEED 19”
AROUND CIRCUM
OF STACK.

1½” X 1½” X 3/16” < ¼” 0 18 GA.

K. Automatic Discharge Stack Dampers.

Automatic dampers may be used in the discharge stack of an exhaust system if it is necessary to prevent cold air from
entering the building during the time the system is not in operation.  Installation of such dampers should be limited to
the larger size stacks.
The dampers shall be automatic in operation so the air or gas created by the air flow producing equipment shall hold
the damper open while in operation and they will close of their own weight when there is no air flow.

- continued -
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EXHAUST PIPING INSTRUCTIONS - cont.

L. Location of Piping.

1. Location:
Header pipe should be located above the equipment exhausted whenever possible and supported from ceiling or
roof above.

2. Clearance:
All piping shall be kept at least 6” away from combustible parts of the building structure.

3. Fire Walls:
Pipe systems should not extend through fire walls unless necessary and in such cases, fusible link pipe shutters
shall be provided on each side of the fire wall - preferably of the verticle type described in the code of the National
Fire Protection Association on blower systems.

M. Fire and Explosion Hazards.

1. Electrical Ground:
Any exhaust system handling matter of an explosive nature shall have the piping and other equipment
permanently grounded through electrical conductors.

2. Non-Ferrous Construction:
Exhaust systems handling highly flammable or explosive matter shall have such parts of the system, that are
exposed to being hit be metallic objects, made from non-ferrous materials to prevent the possibility of sparks.
Fan impellers in such installations shall be made entirely of non-ferrous material and in extremely hazardous
operation the fan housing shall be constructed of non-ferrous material.  in all other respects, the system shall meet
the minimum requirements of the code on blower systems prepared by the National Fire Protection assoc.
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EXHAUST PIPING INSTRUCTIONS - cont

N. Hoods and Enclosures.

Whenever hoods and enclosures are constructed of sheet metal, the materials used should generally conform to the
kind of material specified for the piping.  Because the hoods and enclosures will vary in size, shape and construction
due to the particular application, no specific rules can be given covering all of the elements of design, but the hoods
and enclosures shall be constructed and provided with sufficient reinforcement to make them structurally permanent
and all joints shall be tight to prevent air leakage.

O. Flexible Piping and Joints.

1. Flexible Piping:
If flexible piping connections are required because of adjustable hoods, such as on stationary pedestal grinders, or
hoods adjusted to suit operating conditions, such as surface and cutter grinders and certain swing frame grinder
applications and the like, the hoods shall be connected to the branch pipes by means of flexible piping of the same
internal diameter as the hood outlet and branch of one of the following specifications:
Rubber tubing with a smooth interior and reinforced with a spiral wire built in as an integral part of the tubing.  The
wire reinforcement is necessary to prevent the walls of the tubing from collapsing under suction and to retain full
inside diameter when the tubing is bent or kinked.
Electro-galvanized steel flexible metal tubing square locked with heavy asbestos packing for the elimination of air
leakage into the exhaust system.
For handling exhaust gases under pressure as from an engine exhaust or where there is danger of leakage
outward around the flexible piping, piping shall be electro-galvanized steel.

2. Flexible Joints:
a. Swing Joints - if some flexibility is required in a pipe joint to permit the swinging of the hood about the

branch pipe, such swinging or roller Joints  shall be constructed as per swinging Joint construction shown
below.  Such joints shall be made as air tight as possible to eliminate excessive leakage.
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EXHAUST PIPING INSTRUCTIONS - cont

b. Telescopic Joints - when it is necessary to use a telescopic joint in order to raise the hood out of the way or for
vertical adjustment, the pipe connected to the hood shall have an inside diameter equivalent to the hood outlet,
and such pipe shall be able to slide inside the connecting pipe, which shall be just large enough for a close,
sliding fit.  The inside pipe shall extend into the outside pipe at least one pipe diameter but never less than 61
when extended to maximum position.

P. Painting.

All exposed or unprotected sheet metal equipment and structural members shall be painted with paints suitable to
prevent rust or corrosion.

NOTE
In the event of conflict between these general instructions and design shown on
the certified prints for a specific Job, follow the prints.
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EXHAUST PIPING INSTRUCTIONS - cont

Q. Vent Stack.

Piping from blast chamber to baffle type abrasive trap in horizontal line shall be of a heavier gage  sheet metal than is
used in the standard piping. The gage  of metal for the vent stack is as follows:

Vent Stack
Diam of Pipe By AWECO

Up to 8" inclusive 14 ga
8” to 18" inclusive 12 ga
18" to 30" inclusive 10 ga

Pipe directly from blast chamber vent stack to
baffle trap shall be:

Diam of Pipe Pipe Elbows
Up to 8" incl. 16 14
8" to 18" incl. 14 12
18" to 30" incl. 12 10

1. Vent stack shall be two times the outlet
pipe diameter in height and tapered so the
inlet end is equal to two times the pipe
area at the outlet end.  There shall be a
circular opening into blast chamber of
machine vented.

2. The pipe from vent stack is standard
construction and as noted, is of a heavier
gage metal than standard pipe.

3. The elbow from pipe is standard
construction and, as noted, is of a heavier
gage metal than standard elbow.

4. The pipe from elbow to diverging section
of pipe shall be the same as "2".

5. The diverging section of pipe shall be
standard construction and the same gage
as for the vent stack.  It shall also be two
times the inlet pipe diameter in length and
shall be two times the inlet pipe diameter
at the outlet end.

6. The size of the baffle type line trap shall be twice the diameter of the stack pipe.
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RECOMMENDED SPARE PARTS LIST

QUANTITY PART NUMBER DESCRIPTION

25 *********** DUSTUBES

25 *********** TUBE HOOK

1 *********** SHAKER BAR

1 120343 ECCENTRIC SHAFT ASSEMBLY

4 94894 CHANNEL BEARING

4 95188 CHANNEL BRACKET

2 100073 CHANNEL SPACER

2 94811 SHOULDER BOLTS

2 123663 3/8" - 16" SLOTTED HEX NUTS

4 1/8" x 1" COTTER PIN

25 5/16" - 18" N.C.C.P. HEX NUTS

25 5/16" - 18" SELF-LOCKING NUTS

*********** REFER TO SHAKER DRAWINGS FOR THIS PART NUMBER
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INSTALLATION & MAINTENANCE INSTRUCTIONS
FOR SERIES "A" ASSEMBLED
DUSTUBE DUST COLLECTOR

GENERAL:

This dust collector must be properly installed and receive proper attention in order to maintain its highest efficiency.  The
following instructions and drawings are issued to aid in doing this as well as to provide a reference for ordering repair parts
when needed.

FOUNDATION:

The foundation is to be provided by the customer in accordance with the anchor bolt layout as shown on the General
Arrangement drawing.  If the exhaust fan and motor are installed out of doors, a weather-proof enclosure should be
provided for them.

PIPING CONNECTIONS:

Remove the cover plate on the lower portion of the dust collector and cut out the required inlet size in the plate.  DO NOT
DO ANY CUTTING DIRECTLY ON THE COLLECTOR WITH THE DUSTUBES INSTALLED.  The inspection covers at
this level are interchangeable with the cover plate, and the inlet may be made at any of these positions.  If the inlet is
changed, the baffle plate must be moved so that it is centered behind the inlet.

On standard dust collectors there is an outlet cut on the end for clean air piping.  If an overmount is furnished, the
customer must cut an outlet opening either in the cover plate on the collector roof or in the outlet hood.  When an end
mount is purchased, customer must remove the cover plate from the transition on the end and cut the outlet.

SHAKER MECHANISM:

The shaker channels are held in place during shipping with a hold-down angle that runs the length of the collector or with
steel strapping that runs over the channels and through the cell plates.  These parts are to be removed after the collector
is in an upright position.  If steel strapping is used, it will be necessary to install the bottoms of the Dustubes that have
been removed, in the cell plate floor.
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In order to facilitate shipment, the eccentric shaft, shaker frame, connecting rod, shaker bar arm, and shaker drive have
been assembled to each other, but removed from the dust collector housing. Bolt the shaker frame to the housing using
felt with cement on both sides between the connection.  Use button head cap screws with the heads inside the collector.
Bolt the shaker bar arm to the shaker bar, making sure the connecting rod is adjusted so the shaker channels are level
when the eccentric is on dead center.  Be sure to tighten both lock nuts on the eccentric bearing.  Bolt the shaker drive
guard in place, again using felt with cement on both sides in the connection.  Inspection and maintenance can be done
through the cover plate in the shaker guard, but be sure to replace the plate before operating the collector.

DUSTUBES:

For installation of Dustubes, consult the attached instructions.

WIRING:
Refer to the wiring drawing and bulletins in this manual.  Shaker and exhauster motor controls should be wired separately,
but an interlock should be provided so that the two motors cannot operate at the same time.  Conduit for the shaker motor
should be run through the hole in the bottom of the shaker frame, fastening to both sides of the frame with lock nuts.

MANOMETER:

Tap two holes for 1/8" standard pipe on the front or either end of the collector, one just above the cell plate level (clean air
side), and the other just below the cell plate level (dirty air side).  Screw fittings, #4340, through the wall sheets into 1/8"
pipe elbows, with the elbows pointing downward.  Run tubing from these connections to the manometer, which is to be
fastened to the wall sheet flange with bracket #138874.  The manometer may be mounted elsewhere, but additional tubing
may be necessary.  Fill the manometer according to instructions furnished with it.
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INSPECTION & MAINTENANCE

PRELIMINARY INSTRUCTIONS BEFORE OPERATION:

1. Check all Dustubes from the bottom to see that they seal properly.
2. Roll the shaker device over by hand, seeing that no parts are binding and that all bolts are tight.
3. See that all pipes are tightly fastened to the housing and that any pipes or conduits entering the housing are sealed

airtight at their entrance.
4. Coat the ends of the shaker pins with #40 motor oil.

INSPECTION AT START OF OPERATION:

1. Check the direction of the fan to be sure it is pulling air through the collector.
2. Watch operation of shaker device for a final check on alinement and adjustment.
3. After the first day’s operation, inspect the cell plate floor for dust accumulation.  If dust is found, check the Dustubes

and cell plate joints in the area.

DAILY INSPECTION:

1. Hoppers should be emptied at least once a day when exhaust fan is not running.  Make sure hopper valves are
closed after emptying.

2. Shaker device should be operated once or twice daily for about two minutes when exhaust fan is not running.  As a
general rule, the shaker device should be operated when the manometer shows 1½" to 2" difference in the level of
liquid columns.

3. Visually check the rotating equipment and drives for signs of jamming, leakage, broken parts, wear, etc.

GENERAL ATTENTION:

An inspection of the Dustubes takes very little time and will prevent a worn tube from cutting out those adjacent.  An
accumulation of dust surrounding a tube is evidence of a leak.  A leaky tube may be unhooked and rolled down to the cell
plate until a new one can be installed, but do not forget to put in a new one.
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Inspect the baffle plate behind the-inlet pipe every three months.  If neglected, a hole in the plate will allow abrasive dust
particles to cut into the Dustubes.

The dust collector housing and ductwork must be protected from physical damage and corrosion.  Any sections damaged
sufficiently to interfere with air flow or cause air leakage should be repaired or replaced.  Protection against corrosion can
be provided by periodic painting.

The bearings of the shaker device require no further lubrication.  The fan and shaker motors should be lubricated in
accordance with plant standards.

NOTE:

If it is necessary to order repair parts, reference to the specific part number will expediate delivery of the correct
item.
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INSTRUCTIONS FOR INSTALLING DUSTUBES

INSTALLING DUSTUBES ON TUBE HOOKS:

To install a loop-top tube:

Suspend tube from tube hook as illustrated in figure 1.  Seams
should all be turned one way, and seams hanging straight.  Do not
install in cell plate before suspending from hook.

To install a strap-type tube:

1. Insert end of strap between horizontal members of tube hook.
See figure 2.

2. Fold end of strap over main member of tube hook.  See figure
3.

3. Holding strap end with one hand, fold balance of strap (and
bag attached) up and over both members of the tube hook as
shown in figure 4.

4. After lifting the bag off the hook with one hand, as in figure 4,
to approximately the proper height, the bag cuff can be
installed in the cell plate.  See instructions on page 3.

Fig.  1.
Slip the opening at the top of the tube onto
the overhead tube hook.

Fig.  2.
Slip strap through horizontal
members of tube hook.

Fig.  3.
Fold strap over bar directly under
threaded spindle.

Fig.  4.
Bring bag over both horizontal
members of tube hook.
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5. Wrap the strap end around the shank of the tube hook and secure with a bag tie.*  See figures 5, 6 and 7.  Bag tie
should be just above upper horizontal member of bag hook.  Twist the bag tie tight enough to pinch strap end and
shank of hook together.

* This is not to be done until bag has been properly seated in the cell plate and proper slack setting has been made.

Bag ties are not supplied with cotton sateen tubes, and are not normally required.

Fig.  5.
Wrap strap around tube hook and
secure with bag tie.

.
Fig.  6.

Strap secured with bag tie.  Note
strap below tube hook.

Fig.  7.
Fold strap over and secure as
shown if strap is drawn up to hook.

INCORRECT Procedure:

1. Strap end folded over wrong hook member as in figure 8.  See correct wrap in figure 9.

2. Excess strap not fastened with bag tie.  Bag is apt to slip or fall down.

3. Bag tie not twisted enough to pinch strap and hook together.  Bag is apt to slit (or even fall down) especially if bag tie
is placed far above horizontal member of hook.

92



TM 9-4940-444-14&P

Fig.  8.
Bag hanging from offset horizontal bar of hook.

Fig.  9.
Bag hanging correctly from horizontal bar directly under
threaded spindle.

4. Bag tie twisted too tight.  Bag tie is likely to twist in two, or it is possible to ’cut" into certain fabrics by improper
handling of the bag tie.

INSTALLING DUSTUBES IN CELL PLATE:

1. Collapse the bottom spring into a ’U’ shape, as illustrated in figure
10.

2. Insert the spring through the top of the cell plate hole as in figure
11.

3. With one hand see that the bottom of the spring is flush with the
bottom of the flange.  Release the spring slowly, and allow it to
snap into place.  See figure 12.  Spring may require a finger
pressure to snap into place for proper seating.  In most cases there
is an audible snap when spring is properly seated.

Fig.  10.
Grasp spring at bottom of tube, folding
together the two sides.
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Fig.  11.
Insert folded tube into cell plate
opening.

Fig.  12.
Spring will snap open when guided
into position making a tight seal.

Fig.  13.
Tube spring must not project
beyond the flange.

4. Check to see that the spring does not project beyond the bottom of the flange in figures 13, 14 and 15.

Fig.  14.
Side View of Dustube properly installed in cell plate.

Fig.  15.
Bottom View of Dustube properly installed in cell plate.
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5. Check for proper dustube suspension.  The recommended dustube setting at installation is indicated in the following
chart.  Measure along the seam side.

5" Dustubes
Length of Tube Tension Slack Allowed

70" 2-3 lb. *Zero slack
90" 3 Zero slack

112" 4 Zero slack
126" 5 Zero slack
168" 7 Zero slack

8" Dustubes
210" 10 lb. Zero slack

*Zero Slack is a subjective specification.  It is a condition reached when a bag (with cuff already installed in the cell
plate) is lifted by the top without undue force or stretch until the upright and the portion of the bag within 6" of the cell
plate is fairly free from folds or wrinkles.

An objective specification is the use of a Spring Scale to "lift" a
few bags to the prescribed tension in order to judge the desired
condition.  The recommended tensions are for clean dustubes, any
fabric.

If tube is accidentally too taut, see figure 16, which illustrates how it is
possible to lower bag.  The thumb and forefinger can be used to pull the
other end of the strap backward through the assembly, and when re-
leased, a tug on the bag will take out the slack in the strap.

To adjust tension of a loop-top tube, loosen both nuts on the tube hook and
raise or lower the hook position on the shaker channel to get the desired
slack, and tighten the nuts again.  Do not use too much force when
tightening the nuts.

Fig.  16.
Pulling strap backward to lower
bag.

INCORRECT:  Any of the following conditions indicate improper installation.

1. Bag tops suspended with seams turned every which way.  Bags hung on crooked or bent hooks.  Bags hanging in a
twist.
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Fig.  17.
Improperly installed Dustube.  Note “rolled” cuff.

Fig.  18.
Note "rolled" cuff and the restriction it causes.

2. "Rolled" cuffs (see figures 17 and 18).  Restricts bag opening.

Fig.  19.
Dustube not flush with cell plate flange.

Fig.  20.
Dustube “cocked” in cell plate.

3. Protruding cuff, either above or below cell plate (see figure 19).  Bag apt to pop out, or leak dust.

4. Bag cuff "cocked" at an angle (see figure 20).  Bag is likely to pop out, or leak dust.
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Fig.  21.
Dustube ring not fully expanded.

Fig.  22.
Dustube with too much slack.

Fig.  23.
Dustube too slack.  Note
restriction.  Dustube may fill
completely.

5. Snap ring not fully expanded (see figure 21).  Bag will leak dust, and may come out of cell plate.  Some tight rings
may he forced to fit by pounding, but chances are the ring will be bent beyond repair.

6. Bag too slack (see figure 22 and 23).  Bag will not shake out properly.  Bag may fill up completely with dust.

7. Bag too tight (taut, without recommended slack).  Extreme loads on fabric, hook, and shaker mechanism.  May
cause early mechanical failures.

8. On strap-top bags only, strap improperly threaded (bag hanging from wrong bar of hook) or loose end of strap not
properly secured.  May result in fallen bag or cloth wear.

GENERAL INFORMATION ON DUSTUBES

INSTALLATION AND REMOVAL:

When an inside shaker device is used, the tubes next to the shaker device should be turned at a 45° angle to secure
proper operative clearance.  Care should be used to keep the vertical seams of the tubes straight and not twisted.

A tube improperly installed makes the entire installation ineffective; defeats the purpose of the collector.  It is not enough to
"stuff" the tube into a cell hole in a haphazard manner, or try to pull the expanded spring upward into a cell hole.  (This
is permissible only to straighten a tube after being installed).
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To remove bound tubes, carefully slip a small screw driver between the cell hole and the spring from the bottom of tube
and pry in on the spring.  A properly installed DUSTUBE will be seated perfectly in the cell hole as described, with the
vertical seam straight, and not twisted between tube hook and cell hole.

When removing and installing DUSTUBES, use extreme caution to avoid damage to the tubes and spring rings.  Any
leakage at the bottom, caused by improper installation, will affect both DUSTUBE life and collector efficiency.  An
accumulation of dust surrounding a tube is evidence of a leak.

No paint or other coating should be applied to the sides of the cell plate holes, and any accumulation of deposited material
should be removed when new DUSTUBES are installed.
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DUSTUBE COLLEOTOR DETAIL OF SHAKER CHANNEL

R.D.M.  4-20-54 S.D.  2591
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FAN ROTATION SHEET
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GREASING INSTRUCTIONS FOR ASSEM.DUSTUBE COLLECTOR

4-15-76 RH SD 3091
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GREASING INSTRUCTIONS FOR ASSEM.  DUSTUBE COLLECTOR

SHAKING DEVICE SHOULD BE LUBRICATED ONCE A MONTH,
UNDER NORMAL SERVICE WITH A GOOD GRADE OF BALL
BEARING GREASE.

6-7-54  R.D.M. S D 2603
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By Order of the Secretary of the Army:

E.  C.  MEYER
General, United States Army

Official: Chief of Staff

ROBERT M.  JOYCE
Brigadier General, United States Army

The Adjutant General

* U.S.  GOVERNMENT PRINTING OFFICE : 1990 0 - 277-714
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