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ORION PACKAGING INC.

NOTICE

In order to acquire more information
about custom make features of the machine; and to
provide quicker service, the following information
is required when making an inquiry for a machine:

1) Serial Number
2) Model Number
3) Subassembly-Part Location



OWNER'S MANUAL

ORION PACKAGING INC.

4263 Richelieu
Montreal, Quebec, Canada
H4C 1A1

TELEPHONE: (514) 937-6642
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ORION PACKAGING SYSTEMS, INC.
DISTRIBUTOR PRICE LIST -~ EFFECTIVE NOVEMBER 1, 1989

ORION MODEL M-57 S/N

...1251

Spiral Semi-Automatic Medium Duty Free Standing Rotary Tower

Maximum Load Size

Weight capacity
Utilities

Rotary Tower

Tower Drive

Control Features

Film Delivery

Film Carriage Drive

Structural Features

4B"W x 48"L x 96"H

Unlimited (Floor Loaded)
115/1/60 20 Amp Electrical Service

All Structural Steel
Easy Access to All Components
Steel Tube Matrix Design

12" pia. Ring Gear Tower Drive/Support
0-12 RPM Variable Tower Speed

1/2 HP DC/SCR Drive

Electronic Soft Start

Safety Stop Photocells (2)

Electronic Film Force Control

Separate Top and Bottom Wrap Selectors
Variable Speed Film Carriage Control
Auto-Height Photocell w/On/Off Switch
Film Carriage Raise/Lower Switch
Tower Jog Pushbutton -

Power On/Off Switch

Current Overload Protection

NEMA 12 Electrical Enclosure

20" MultiStretch Power Prestretch
Electronic Film Tension Control

Full Authority Film Dancer Bar

Chain & Sprocket Stretch Ratio Control
1/4 HP DC/SCR Film Drive

Low Wrap Feature (Min. 3")

#50 Roller Chain Carriage Lift
1/4 HP Elevator Drive Motor
Variable Speed SCR Control
Ultra wear UHMWPE tracking

Free Standing Two Leg Design
All Structural Steel Construction

Est. Shipping Weight 1100 1bs.

ADDITIONAL FEATURES: 24" Mast and Leg Extension (Max. load 9o"H)
Cold package (10 degree F) - heated control panel

- arctic oil in reducers

PAGE 20
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1 ORION PACKAGING INC.
DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER 1,

SEMI-AUTOMATIC MACHINE OPTIONS
%

QTAUTO-HEIGHT PHOTOCELQ

1989

77 Serles l.I.'.I.I.?.Ilt'---.-..-.-‘il...."..l!t...

I..OADING RAMPS FOR LOW PROFILES
.%

O N S LT R

L55/44--lu....t--..t-l... -------- ® 8 4 8B PGS eSS

i

A{MACHINE BASE EXTENSIONS {(MAX. 3 FT)

.L77/66.t. llllll ll..l.I.l-.ll-.--..- ------ LR B LN B BN B )
.'_LSSS/44SIIIOII-...-l—..-...llt ...... * PP EEEEEE e e L

L66 72 L R I I I A . ® o ® B8 FEEoEEE a * 8" e e

H'77/66l (per foot)I......lli.......-llill....'ll'l'il

L77/66(per foot)-..----.-". ----- ® & PPN eSS aases
H55/44 (per foot)-....-..ll.....ll....'...till.llll

L55/44 (per foot)....l.'.‘.I..--F..........'....".
L555/44S (per foot)...........li?.......I.l'._......

MACHINE MAST EXTENSIONS (MAX. 3 FT)

All Series (Except "M") (first fOOot).eeewnvoeeennnnn.

(each additional foot).....

M57/55 (per foot)ll...l-li'l.......lO#i...'....lii'!

-

'M77/67/66 (per foot).Iliilll'...'li‘I..l.....llitlll

M44 (per foot)..1.--...-i‘-.I-D....llhﬁi......!.ll‘lll

HINGED TOWER (FOR TRANSPORT IN LOW TRUCKS)

All Series (Except "M").......... e sBemriionoseacesals
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ORION PACKAGING INC.
DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER. 1, 1989

"SEMI-AUTOMATIC MACHINE OPTIONS

Y PNEUMATIC TOP PLATENS

. ¢ 36" circular platen with 24" StroKe....eececeeovenenn
f-;;s",c1rcular platen with 36" stroke...icceceececeen.

“ﬂ48" ¥ 48" square platen with homing..eeeeceecscsncses.
' device, and 36" stroke
i 48" % 48" square platen with homing.....ceceeeeesen.
'-,device, and 48" stroke

'VETRANSFORMER

To accept 430/60 or 575/60.¢.cccecusan > e siffle s s ogionssass

- For.'each additional conveyor sectioNee.ecoseecesssss

DUAL TURNTABLE OPTION

-‘-LGG-UUIIII..--I-Itl--..!'..'...llll...l....l.l..l.l.

"H66.ieveaanan B RS o n e T T T
L55/44 00y asns e ese e TR ssevnrveneeiean daialéis
H55/ 44 wavasasaibtie ofile o o o s o o o o o Sig' 57 Sieevacosnescase ammme
L558/448 .t ittt anancasocnnannnnns Weocoannnanans s wEHE

NOTE: Dual Turntable options includes second
turntable with all drive components &
controls, second auto-height photocell,
and table selector switch.

NOTE: When a ring gear/pinion gear turntable
drive is required, the cost of 2 ring
gear options must be added to the dual
turntable option price.

RING GEAR/PINION GEAR TURNTABLE DRIVE

Hss-- - w (20" DIA-) & & 2 & & @ F O F B e ® =8 W s EE We E RSP aES . * 8 2 8 0w B
H55¢ LI (25" DIA-) ----- ® & B 9 e E e E o EoE * 5 P S P B e v e PSS eSS
H44o « & @ (33“ DIA-) @ & % & § & F & & @ = F 9GS LN I Y I R I B B R B

Central lubrication point for ring gear.............
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i | ORION PACKAGING INC. o
“¥-" DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER 1, 1989

A I

- . SEMI-AUTOMATIC MACHINE OPTIONS:

PR ! L et
it T B . BE

WT?PROGRAMMABLE LOGIC CONTROLLER OPTIONS

h 66/55 Serles b Allen Bradley SLC 100.---1.-..---...--

_ 44 Serles — Allen Bradley SLC=15C...ceccesscsseceens

EEPROM ordered with machine......... Y W1 v e S

'+, ; BEPROM ordered after shipping of the machine........

CYCLE COUNTER (inside control panel).....e..ceec.. .

V{vTURNTABLE OPTIONS

-Tfﬁf;o 12 RPM Variable Speed Turntable Drive fOC.........
~."L/H .77 Models

-

0-12 RPM Variable Speed Turntable Drive with........
Positive Alignment Feature for L/H 77 Models

10,000 1b Capacity (H55/44) cvuuteeeeenennonnennnnnnn
8 ’ OOO lb Capacity (L55/44) LI I I R & & & @ & " O PSP R TS @ - & #
lo’ 000 lb Capacity (L55/44) ® 8 & & & B 5 B B S & PO R SO P ® ® 0 ® A& B E &

Anti—skid surface.‘.I--..'.---....-I-.-.....II.....I

?aﬁ_dia, round, 3/8'" with 4" skirt (H55/44)..;
féﬁ.dia. round, 1/2" (L44/44S,L55/555) ceecccccssanss
72" dia. round, 1/2" (L66) eeeeeeeeecscnoccoscnsnsssn
72" dia. round, 3/8%" (L66) cuecencn. csessesvunene e
60" dia. round, 1/2" (L66/55/44)...... veesescearneas
‘Reinforced Concentric Rings..... " eeea e e EBEER TR lwiowin e
Remote Pull Switch............. ceesneon e s sbineae s a
Filler Plate (H77/66) coveeuneeneeenes cre s s e e e

Filler Plate (H55/44) . .cuvecuec.. D S A



ORION PACKAGING INC. '
f DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER 1, 1989

."] HEN o e |
: SEMI-AUTOMATIC MACHINE OPTIONS

-Heated Control Enclosure, Silicon Rubber Wiring.....
and Special Lubricant in Reducers

CONVEYOR_OPTIONS

IDLER ROLLER_(NON-DRIVEN}

72" Dia. idler roller turntable for H66/55/44.......
(On H-66, requires ring gear option and

max. wt. 2,500 lbs) Rollers are 3.5" Dia.

on 4.5" centers, with manual brake.

72" Dia. idler roller turntable for L555/44S........
Rollers are 3.5" Dia. on 4.5" centers, with
manual brake.

Pneunmatic Roller Brake for "L" SerieS......ceesee...
Pneumatic Roller Brake for "H" Seri@S...ececcevecnes

57 Length CONTOURED Idler Roller Conveyor,.c.oveevn.
3.5" Dia. Rollers on 4.5" Centers, 50" Wide
Roller Face.

5/ Length STRAIGHT Idler Roller CONVEYOL, ccecescoeass
3.5" dia. rollers on 4.5" centers,
50" wide roller face.

POWERED ROLLER

55 STYLE (Powered Roller Turntable)

76" Dia. powered roller TURNTABLE, Rollers..........
"rollers 3.5" dia. on 4.5" centers, all full
length driven. Includes 1/2 hp AC drive,
adjustable speed. Wall tubing 1/8"
‘ ‘H55/44 only - requires ring gear option)



ORION PACKAGING INC.

DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER 1,

SEMI-AUTOMATIC MACHINE OPTIONS

44 STYLE (Powered Roller Turntable)

76" Dia. Powered Roller TURNTABLE, Rollers......

3.5" Dia. on 4.5" Centers, All Full Length
Driven. Includes 1/2 hp DC Drive, Adjust-
able Speed. Wall Tubing 3/16", Cast Iron
Pillow Blocks. (NOTE: H55/44 only, regquires
RING GEAR OPTION)

55 STYLE (CONTQURED Powered Roller Conveyor)

57 Length CONTOURED Powered Roller Conveyor,.....

3.5" Dia. Rollers on 4.5" Centers, 50"
Effective Width, All Full Length Rollers
Driven. Includes 1/2 hp AC Drive, Non-
Reversing. Wall tubing 1/8"

44 STYLE (CONTQURED Powered Roller Convevor]

5’ Length CONTOURED Powered Roller Conveyor,.....

3.5" Dia. Rollers on 4.5" Centers, 52"
Effective Width, All Full Length Rollers
Driven, Cast Iron Pillow Blocks.
Includes 1/2 hp DC Drive, Variable
Speed, with Soft Start.

1989

Automatic Sequencing, Logic and Photocell......eee..

For Powered Conveyor (Per Section) ~ Includes
Photocell PLC Input and Output/Program.

Turntable Mechanical Home Position LOCK.:.eeooosssens

(Pneumatic, Positive Lock)



ORION PACKAGING INC.
DISTRIBUTOR PRICE LIST - EFFECTIVE NOVEMBER 1, 1989

SEMI-AUTOMATIC MACHINE OPTIONS

FIIM CARRIAGE OPTIONS

Double #60 Chain Carriage Lift....cecevesccsecccsscns

20" Multistretch Retrofit Carriage....ceceesccssncss
(For Installation on Existing Machines)

30" Multistretch Retrofit Carriage...ccecvcescascas .
(For Installation on Existing Machines)

30" Multistretch Carriage Upgrade from 20".......0..
on H66/55/44 and L66/55/66.

3on Multistretch’Carriage Upgrade from 20"..........
on M66/55/44. °

30" Econostretch Carriage Upgrade on 77 eveeoscsscnss
Sexies from 20".

ELECTRONIC SCALE PACKAGE OPTION

Includes Heavy Duty Load Cells Incorporated.........
into the Machine or Conveyor Frame, Protected

from Lateral Shock, and a Digital Display of

Load Weight, with RS-232C Port, Gross, Net

Tare, Zero.

NOTE: On L-77 and L-66 models, scale option
reduces machine capacity to 2500 1lbs.,
unless base reinforcement option is
ordered.

Base Reinforcement on L-77 or L-66 models,......o0..
when 4000 lbs capacity is desired with
scale package.
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ORION PACKAGING INC.

Mongoose Wrapper Parts List

Model: M55
Job No.: #1251
Dwg No.: #230-605D and #230-632B

Item Description oty
1 Beam #230-606D 1
2 Rotary arm #230-568C 1
3 Tower (L=106 1/2" 1lg) #220-062C 1
4 Film carriage assembly #230-530D 1
5 Slip channel #220-112A 2
6 Holding angle #220-111A 2
7 Right beam holder #230-572B 1
8 Left beam holder #230-571B 1
9 Limit switch actuator #230-553A 1

10 Tightner screw #230-569A 2
11 Leg #230-607C 2
12 Chain #50 2
13 c/L #50 2
14 Electric motor "INDIANA" (1/4HP, 90VDC, 1750RPM) 1
15 Reducer BQ175/50:1/assy 2 1
16 Drive sprocket for #50 chain, 11 teeth 1
17 Electric motor (1/2HP,90VDC,1750RPM) 1
18 Reducer BQ175/20:1/assy2 1
19 Spur gear (10 teeth, module=4mm) 1
20 Reducer base -175 #230-570A 1
21 Slewing ring (12" diameter, 78 teeth) 1
22 Metric screw, grade 12.9, M12 x 40 13
23 15-slip ring assy #230-245B 1
24 Mechanical tube (1 3/4"odx1 1/4%"idx8 1/2" 1qg) 1
25 Mounting collar #230-277A 1
26 Proximity switch bracket #230-293A 1
27 Proximity switch channel #200-157A 1
28 Proximity switch holder $#200-156A 1
29 Channel guide #220-518A 1
30 Proximity switch flag #230-094A 1
31 Guard (fencing) #220-069B 2
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6.1 Power Switch

The Power Switch has two settings,

6.3 Spiral Wrap Switch

The Spiral Wrap switch has two positions,

UF -Inthe UP position the cyele will end after completing the specified number of 1op wraps,

therefore, the machine will only wrap the load once, going up.



OrQM s

UF/DOWN - In the UF/DOWN position the cycle is complete after the load is wrapped in both the

up and down directions.

6.4 Carriage Control Switc

The Carriage Control switch is a monostable thiee pasiton switch it the following settings,
RAISE - Raises the carriage uatil the top lnm

5. activated or, if the photocell

The switch is:
switch to the RAISE ai I

6.5 Photocell Switch

The Photocell switch has two settings,

ON - When turmed N, the photocell senses whether or not thé'iattiage has reached the top of the

load. The carriage will stop and begin the top wraps sequence once the tep:pkthe load is reached. The carriage

OFF - When turned OFF, the photocell is ma rati carriage will stop only once the top limit

switch has been activated.



QN :

6.6 Rotor Jog Switch

The Rotor Jog switch is a monostable pushbutton:5ii ‘mongoose arm clockwise (as

viewed from below) when held depressed. The rotas switch is inopérative ciuring the eycle.




7.1 Film Tension

because of lower carriage speeds.

7.3 Top And Bottom Wraps:

There are two multi-position switches whidf:control the number of

and bottom of the load. Each switch has pasitions gc.i ﬁ-itram 1 10 10 cosspes :bnding to the number of wiaps
which may be applied at the top or bottom of the loadf

The top and bottom wrap switches may be set betore the cycle begins.



for tightness. Itis recommended to change the cul

ever comes first, When adding oil the transnnssxo_"

Cities Servxcd. : l:ﬂo
Gulf Ol Corp i

Fhillips Oil Co

Texaco Inec. 624-630T Cyl. il
Shelt Oil Co, Velvata GilJ82
Union Oil Of Cal. dr Lube 140

Reducing transmissions are found on the ¢iififage, and on the petghinent to the ring gear.

8.2 Motor Maintenance

An occasional inspection of the brushes should be made in order to establish a wear rate. Replace-



OO g

mpetent motor shop resurface the

.an cily cloth everyfitonth. If the envitonment is very

wﬁie oftan.

With time the chain will tend to.sireseh. A loose elevator ¢

tensioner as shown ordiaw

The portion of the tower on which the cam f

¢ cleaned and regreased every 300

caied more often.
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; ORION PACKAGING INC.

i, NOTICE

The manual covers standard features
of the machine. Certain machine options may not
be covered fully by this manual due to their
unique application.
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ORION  PACKAGING

CHAIN TENSIONER ASS'Y

- '- R
o @@;D)))))lj

ADJUSTMENT

CHAIN TENSION




The Indiana General Advantage

Skewed Armature and
Odd Number of Slots

Reduces cogging,
particularly atl low speeds.

Class “F” Insulation

Allows safe operation al higher
temperatures for increased
continuous output in a smaller
package.

Motor Quality Ball
Bearings

Shield and seal
combinations available,

Pre-Load Washer
Restricts endplay, provides
quieter operation and
Increases bearing life.

Standard NEMA “C"” Face
and Bolt on Base

By the nature of their design, PMDC motors have
many structural and operational advantages. Speed and
torque regulation is achieved easily because torque is
directly proportional to input current at all speeds. Full
torque capability is available over the entire speed range.
Therefore, constant speed can be maintained. Safe,
reliable operation from near zero rpm to full speed is
limited only by the control. Furthermore, PMDC motors
are exceptionally well suited for adjustable speed
applications with current-free braking, rapid acceleration
and precise positioning.

SPECIAL FEATURES

3400 SERIES. .
UL Recognized Construction. UL file No. E55476 (N).

4600 SERIES

Terminal Box Provided
With Every Motor

TENV or TEFC Designs
Avallable

Ceramic Magnets
Excaptionally high coercive
force allows highar current
draw without demagnetization.

Indiana General permanent magnet industrial rated
motors are designed for use with, but not limited to,
single phase, solid state NEMA type K power supplies.
The standard motors are designed for constant torque
adjustable speed operation by armature voltage control
to base speed. Indiana General standard motors comply
with standardized NEMA mounting configurations and
meet or exceed NEMA electrical specifications and test
procedures.

Easily Removable Brush Caover. Facilitates inspection and maintenance.
Constant Force Brush Springs. Contributes to even brush wear throughout brush life.

Pre-machined mounting holes in rear bracket (andbell). Permits utilization of G.E. PY or Servo-Tek tachometer
mounting kits. Allows installation of either kit without major modifications.

UL and CSA Recognized Construction. UL file No. E55476 (N); CSA file No. LR-39033
Available in speeds 1750 and 2500 rpm.

-6600 SERIES
Easily Removable Brush Cover. Facilitates inspection and maintenance.
Constant Force Brush Springs. Contributes to even brush wear throughout brush life.

Pre-machined mounting holes in rear bracket (endbell). Permits utilization of G.E. PY or Servo-Tek tachometer
mounting kits. Allows installation of either kit without major modifications.

Locked Front 6306 Bearing. Permits all angie mounting capability and higher loading capabilities.
Available in speeds 1750 and 2500 rpm.

MODIFICATIONS

At MagneTek Indiana General we know that no two sets of design requirements are alike. So, we provide mechanical and
electrical modifications quickly, in small and large quantities, and for economicai prices. Typical modifications include:

« Winding modification to * Terminal lugs )

achieve special speed/ ¢ Paint
" torque/current requirements « Packaging
¢ Shafts_ ¢ Environmental protection
* Mountings e Cable and plugs

* Thermal protection
¢ |ead length

* Metric dimensions



Performance Parameters

3400 SERIES
l + Modet hp Speed | Voitage | Encl NEMA ThA Ir e Kt + Ky Ra ¥ Rt Ja
h Number pm Vde o2sin A A orsinfA {Viradls | 0 Q ozeinvg?- i ;

C 3410135-1121-04| 132 | 1750 | 90 | TENv | 42¢ 18 A7 4 a1 43 |'3z00 | 30| 047 [Tee [ 5257 s
3410-235-2121-0A| 1120 | 1750 90 | TEFC | 42¢ 29 7 4 61 43 | 3200 | 330 04, | 186 | BSG')] 5 -
34152351121:0A| 120|750 | T80 TTTENV [Ta2¢TT| zg | ra | T | TTer T[T T 480 1me T 04T e | mkb - R
3420-335-1921.0A| 112 | 1750 | s | TEnv | 420 48 107 7 58 41 | 1080 | 108 |- .05. 4 1.600 | &
3420-335-1332-0A| T 1H2 | Tars0 |90 | TENV | T 48CTT | T T 107 )T 59 AT 1080 [TI08TT ST T " 600 | 7
3420.535-2124-CA| 1B 1750 a0 TEFC | 42c2 72 1.60 7 58 41 1060 | 108. .05 4 f7as |7
3420-535-2332.0A( 1| 1750 1| T 90T [TEFC | 48C T |72 7| 180 [T ™6 TATTTi080 T[T I08 T s T ] “ras [ 7

* [3420-535-2543-04( 18 1750 20 TEFC | s56C 12 1.60 7 58 A1 1060 | 108 05- 1 33| v2s5 | 7
" |3430535-1124-0A1 18| 1750 [T 80 TTENV | Tazez | 72 T aa T T e s ™ T as0 0T 0e ™ < r00 | 8
* 13430-535-1232.08| 18 1750 ] TENV | 48C 72 144 12 64 45 480 50 -D§ 21 7.00 8
3430-535-1543-0A | 118~ | 1750 {80 | TENV [Ts6C T[T 72 144 | T2 64 ASTIT4BOT| TS0 T 08 T[T 21 T 00 8.
3425.635-2124-0A( 118 1750 90 TEFC | 42CZ 9% 2.00 10 58 A 7.00 7.3 05 a7 | 7715 | .7
3425635:2332:0A( W6 | 1750 | 90 |'TEFC | T48c | Tee | 200 |Tio TTsa T ™[00 TR T {TTur s | 8.
3425635-2543.0Af 16 1750 90 TEFC | $6C 96 200 10 58 M 7.00 7.3 05 a7 7.75 8"
3435635-1124-0A| 18| 1750 77 907 | TTENV [ Ta2cz 7T es | s TITTaF T T ™ 6 ™" as T T B.20 | B AT 0y ™ "™ a5 ™ 750 | - 8
3435.635-1332-0A 116 1750 90 TENV | 48C 96 188 17 64 45 5.20 54 o7 35 7.50 K
* |3435-635-1543-04| 187" | 717507 90 T [TTENY I TB8C T T 06 ] 1ae |1 TR g ™ T E.20 T s AT 0r T A T'7.50 ]
" 13435-735.2124-0A| 114 1750 80 TEFC | 4202 144 2.90 17 64 A1 5.20 54 | o7 a5 8.75 8 -
* [2435-735-2232:0A | "via 77| 1750 [0 [ TTEFC | TeBCTT [ Twaa | 200 [T e ™ i ™ [ s.20 | s s T 0y ™ B75 9
* 134357 A} . A 1f-1750 ) . 90, -|.TEEC } -56C . |.. .144... | 290 17winfr e84 md . AL, 1. 520 bl 36 | BT, cfa w7
4600 SERIES
* Modal hp Spead | Voltags | Encl NEMA Tn I 1] Kr t Ky Ra ¢ Rt Ja L AG MAX| Weigh!
Number rpm Vde ozein A A ozeln/A | Viradls 1] n ozeineg? | mH in lbs .
4610-135-1120-0A( 118 1750 80 | TENV | 42cZ 72 145 20 et 43 6.15 64 09 T 82 7.19 15
4610-135-1332-0A{ 18 1750 80 | TENV | 48C 72 145 20 61 A3 8.15 6.4 09 62 7.19 15
4610-135-1543-CA| 16 7| T1750 T T80 T TTENY [TseC T 72 | 145 |20 e "’.‘43"’]“6.15"‘ a4 T8 T 82| 749 15
4810-235-1120-0A|  1/6, 1750 80 | TENV | 42cz % 1.7 20 61 A3 6.15 6.4 .09 82 7.19 15
4810-235-1332-0A| 18 7| 71750 | T 90 ] TENV | "48C T[T 98 1,71 207 (7Tet T A3 76 | Tes T 09 7| B2 7.19 15
4610-235-1543-0A| 116 1750 90 | TENV | s&C 96 1.7 20 61 43 6.15 6.4 09 62 7.19 15
4622-335-1120-0A| 174 | 1750 | T80 | TENV | 42¢z 144 285 160 [ Ta27| a0 | 33| T | T3 7.88 17
4822-3351332-.0A| 114 1750 9 [ TENV | 48C 144 2.85 34 60 42 a0 a3 A7 13 7.88 17

C * [4622-335-1543-0A| 14 | T1750 [T 90| TENV [ s8Cc T 144 285 TITTe0 T | T4z a0 | Ta3 |7 T a0l 78e 17
4630-435-1120-0A( 113 1750 90 | TENV | 4202 192 as0 40 62 Ad 230 25 22 32 8.69 7
46304351332-0A) 43 | T17s0 T[T 90 T TENV | 48C [ "T192 350 | "0 |72 | T AT 230 [TTas T ™22 7™ az | ese 21

* [4630-435.1543.04| 12 1750 90 | TENV | 56C 192 3.50 a0 62 44 2.30 25 22 32 8.69 21
* |4630-545-1543-0A{ 12 T | 72500790 | TENV | S6C T | 288 570 | S84 T TT AT 00 | T8 T T2 T T a B89 | 2
4640-505-2332-0A[ 112 1750 80 | TEFC | 48C 288 535 52 62 A4 143 16 33 19 | 1242 25

* |4840-535.2543-0A1 112 7| 1750 {7 80 | TEFC | 56C | 288 535 §27 7T T[T AT 7143 ] 18 "] 33 ]9 12.12 25
* [4840-537-2543-04| 112 1750 180 | TEFC | 56C 288 262 25 124 BB 5.40 6.1 33 80 | 12.12 25
* |4660-5351543-0A 12 [ 71750 | 90 | TENV | 56C T | 288 555 TR | T | T a2 I 5 7] 1180 n
* |4680-537-1543.04| 12 1750 180 | TENV | 5BC 288 262 25 124 B8 3.26 35 46 60 | 1169 at
* 14640-845-2543-0A| 4 | 2500 |7 90 | TEFC | Tsec "I 432 810 | MM AT Tt T T 84 TTes [Tas ™8 | 12,92 -
* |4660-635-2543-04| 314 1750 9 | TEFC | s8C 432 a.10 75 62 A4 81 1.1 4B 15 | 1492 32
* |4660-637-2543-04 | "347 | 71750 7| T 180 7| TEFC | "58C T 43z | as0 | Tar T™Mz2a|""8s T ™ a2e | 35 T a8 ™) 60" 14.12 32
* |4680-735-2543-04 1 1750 9 | TEFC | ss&C 576 10.60 90 62 A4 62 80 58 9 | 842 a9
* [4680-737-2643-0A{ "T17T| 71750 | 7180 " ["TEFC | s6c (578 | 535 [T as T[T i2a T[T {238 | 28 |7 sa | a7 18.12 k)

6600 SERIES
* Modsi hp Speed | Voltage] Encl NEMA T In e Kt t Ky fa A Ja L AG MAX] Weight

Number pm Vdc in=lb A A inelbiA | Viradis 1] 1] [ne|hes? mH in ths
6657-3321322.0E 1 1750 90 | TENV |4y1457c| 38 1000 | 170 as 44 25 5 KT 4 1763 €8
6657-334-1322.0E 1 1750 180 | TENV [143M45TC] 38 5.00 85 17 88 1.00 14 N1 18 17.83 68
6638-544.2322.0E( 112 | 2500 180 | TEFGC [143/145TC] 38 7.80 as ) B4 85 10 08 12 16.08 50

* {6657-534-2322.0E| 112 | 1750 180 | TEFC [143145TC| 54 8.20 a5 8 22 1.00 1.1 RE 18 17.63 ]
6680-534-1222.0E) 192 | 1750 180 | TENV [143145TC| 54 8.20 130 8 92 5 7 16 12 2163 92
6657-644.2322-0F 2 2500 180 | TEFC [143145TC| 51 1120 | 130 6 64 42 6 a1 a 17.63 68

* |6667-634-2322.0E 2 1750 180 | TEFG [143n451C| 72 1180 100 8 92 70 9 a2 14 18.63 73
* |6667-634-2422-0F 2 1750 180 | TEFC | 184A 72 11,60 100 8 92 70 9 A2 14 1863 7
6681-844-2322-0F 3 2500 180 | TEFC [1431145TC| 76 1580 | 170 (] 64 30 5 44 6 20.75 81

* |e690-834-2322-0€ 3 1750 180 | TEFC [1431145TC| 108 1550 | 130 9 95 50 & .16 12 2163 92
* |eso0-834-2422.06] 3 1750 180 | TEFC | 184A 108 1550 130 9 o5 50 8 .16 12 2183 92
6681-844-2533.0E K 2500 180 TEFC 1847C Fi-] 15.80 170 ] B4 30 5 .14 1 20.75 81
6600-834-2533-CE| 3 1750 180 | TEFC | 1847C 108 15.50 130 9 85 50 8 1B 12 2183 92

(, Indicates stock motors

Rated current at max. armature temperature. All other parameters at 25°C

Ratings based on operation with single phase, full wave SCR control with free-wheeling dicde.
+ If base is not desired, changa ninth (91h) digit in model number to ona (1).
t Vkrpms= Viradis x 1047195
¥

Stall current{ls) = VIRt Stall Torque (Ts) = Krls .
MagneTek indiana General reserves the right to make design and specification changes without notice.
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MOUNTING DIMENSIONS

BASE MOUNTING FACE SHAFT
HEMA T .l ———————————— - a N ]+
Conligurailon | 3400 4000 G800 E OO 800 8400 2F BA as ND MOD 4800 200 R s u o ES N
4G DHA | DNA oua | oNA fONA | pwa  owa . ]owal ona | seomex | 2000 [ 425 [ona[DNA| 321 | Pt | aras | ONA | szmin | 1an2
azcz | ona | owa b owa | owa | owa | oma [oma .t oma | ona | veomen | 20007 | 42 |aso [owa |Lam [ oz aeee’ [ ona | emmin | 120
. cec - | saso [szsomex| owa [ 2120 | anvs | aseomex§l oma| 279 | 2310 | teome.| - 2oew 1] a5 | as0| owa | ase Fiat |, 4008- | 2083 | 1280min- | 100
ootk | sam |aarsmen | owa | mae (Peses | sooeme [Pomaiitrane | 2900 | 100 e [ oot} aiio: | Faiafiomi- "Sﬁﬂ#ﬂlgﬁmvﬁtm e el
uIusTC | DNA | ONA {7000 men { 2750 | ona | m‘f; So0ma [ 400 | 2878 | so0mex | ‘aesn. oA | DMK {0s0 | 7me-|uiea: | < mram . | aams | vas7 e s
1044 | DNA [ “DMA' | 9000 max] 3780 | DNA | F OMAS | T500men | ‘550 | 2890 [ tsomax | aesr oo | oma | wso |Tee | ame | mress | aass | vasremas |l 2928
147c_ Jona | ONA” |owcoeax| 3750 | owa | Tona | 7500mex | 550 | 2870 | 250max | aa0a’ | oma | Dwa | w00 | mre [“2m1 [Tz | aess | tazmem | ziss
TERMINAL BOX
SERIES P AR AB AC AD
d_whumw*rwm AT, .im&ﬂ NOTES: Al values nominat unless indicaled olherwise
DO 4800 i A (o180 4SS o |2 34T -, All dimensions in inches
bova. . }: 880 | - 180 S48 | a&r | 32| DNA (00e8 not apply)

ACCESSORIES

3400 SERIES
DESCRIPTION CONFIGURATION MODEL NUMBER
Base Kit NEMA 48 89-1108
Base Kit NEMA 58 89-1129
4600 SERIES
DESCRIPTION CONFIGURATION MODEL NUMBER
Base Kit =l NEMA 48 : e .. . 89-1060
Basa Kit : NEMA 56 ' " 89-1018
Tach Adapter Kit goes not Inclue lachomsten *  G.E. PY-Tachometer 89-1081
Tach Adapter Kit (goes not inciude techometen . Servo Tek Tachometer 89-1082
. . Thermo Protector Kit : P - ‘ : 89-1095
Brush Replacement Kit ] ) - —_ 89-1105
6600 SERIES
- DESCRIPTION | ' CONFIGURATION " MODEL NUMBER
Base Kit - ' NEMA 143/145 . 891072
. " Base Kit . NEMA 184 89-1079 )
" Tach Adapter Kit idoes not include tschomsten | G.E. PY-Tachometer 89-1086
" “Tach Adaptsr KIL idosi ot include tachomaten | Servo Tek Tachometer  89-1085
, _ Thermo Protector Kit : - 89-1095
i Brush Replacement-Kit — . 89-1127
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“1brication

REDUCERS MAY BE FILLED TO THE PROPER
LEVEL AT THE FACTORY WITH AGMA No. 8
compounded oil. AFTER INSTALLATION OF THE
BREATHER PLUG, UNIT IS READY FOR USE.
Belore inslalling breather plug, refer 1o
Instructlon tag and determine proper position
according to reducer mounting.

We recommend ap Inlial ofl change after 250
hours of operation, then every six months or every
2500 hours of service under Class | Service. If
fluctuating temperatures, humid, dirty or corrosive
environment, olt changes should be made more
frequently. Frequency can be established by oil
sample analysts.

KEEP YOUR Oll.. CLEAN
] ﬁl k .

noerr Eleciric
replacement oif

To order oil, request:

Doerr part no. 00019001 — synthetic AGMA H7EP
(—40°F to 150°F)

Doerr part no. 00019101 — AGMA #8 (50 °F to 125°F)

Qil is packed 12 one quart botlles per carton, minimum
ship one carton.
Conlact DEC Service Dept. for order information.

OIL CAPACITIES*

o UNH SEHIES

LI T S [
Worm Over 14 20 27 49 84
Worm Under 17 22 28 49 73
Verlical Oulput 10 15 20 a7 63
"J" Mount 13 18 23 38 63

*Capachies In approximate ounces. On double reduction
units determine capacity of both primary and secondary
reducers.

OIL LEVELS*

{/ VENT\' /

1 [
o .
N Oll_/ o
l @ S~ LEVEL
( ) o U
Lz i [ pd 1

DRAIN -—__’J

WORM UNDER

WORM OVYER

E—— . —vens
’ © KLEJELﬂ@V
=N

"J" MOUNT VERTICAL OUTPUT

*0On double reduction units NIl and vent each unit to
levels shown.

DHAiN
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MAINTENANCE INSTRUCTIONS FOR STANDARD REDUCERS
Series 133, 175, 206, 262 and 325

INTRODUCTION

The following instructions apply to standard Worm Gear Reducers. When ordering parts or
requesting information specify all information stamped on the reducer nameplate. The nameplate will
also identify the type of lubricant to be used.

EQUIPMENT REQUIRED

In addilion to standard mechanic's loois, the foilowing equipment is required: arhor press, whenl
puller, torque wrench, dial indicator, seal driver, bluing, Permatex No. 2 and Permatex No. 3. snap
ring pliers for internal and external rings.

GENERAL INSTRUCTIONS

Housings — Clean external surfaces of reducer belore removing seal cages and end covers to
prevent dirt from falling into the unit, Record mouniing dimensions of accessories lor reference
when reassembling. If it is necessary to remove the reducer from its operating area, disconnect all
connected equipment and lift reducer from its foundation.

Seals — Replacement of all seals is recommended when a unit is disassembled. However, if seals
are not to be replaced, protect seal life by wrapping shaft with thin, strong paper coated with oil or
grease before removing or replacing seal case assembly. Clean the shaft but do not use any abrasive
material on the shaft surface polished by the seal.

CAUTION

If the reducer is painted, extreme care should be taken to mask the shaft extensions and rubber
surface of the seals. Paint on the shait adjacent to the seal or on the seal lip will cause oil leakage.

TO CHANGE OUTPUT SHAFT DIRECTION

To change the hand of a unit from left hand to right hand, or vice versa, the lollowing instructions
apply:
1. Remove drain plug and drain oil from unit.
2. Remove end cover and seal cage cap screws: then while supporting oulput shaft remove end cover
and shims from the unit.
3. Remove oulput shalt and seal cage together from exlension side.
NOTE: Keep shims with their respective seal cage and end cover.

4. |Insert seal cage, shims and sub-assembly into the housing from the side opposite from which
they were removed. Insert seal cage cap screws and tighlen with light pressure

Assemble end cover and shims. insert end cover cap screws and tighten wilh light pressure.
Turn high speed shaft in both directions to see that gear train is running freely. '

¥ Cross tighten seal cage and end cover cap screws to torques listed in Table 1.

TABLE 1. CAPSCREW TIGHTENING TORQUE

Hoew

Capscrew Diameter 1/4 - 20 UNC 5/16 - 18 UNC 3/8 - 16 UNC

Torque (in. Ibs.) Dry 96 204 360

UNIT DISASSEMBLY, PARTS SERVICE, AND ASSEMBLY

Disassembily:

1. Remove drain plug and drain oil fram unit.

2. Low speed shaft (gear shaft} removal:
Remove end cover and seal cage cap screws.
With a firm hold on the output extension remove end cover and shims.
Carefully slide output shaft assembly and seal cage out extension side.
Slide seal cage off low spesd shalt using caution te prevent damags 1o seal lips,
Wire or tie the shims to their mating end cover and seal cages. They will be available for reference
when assembling the unit.
3. High speed shaft (worm shaft) removal:

A. Position unit with input shaft down. With a small chisel make a groove in the stamped steel cover

opposite the shaft extension. Pry cover off.
1

moomy



B. Remove internal snap ring from housing bore.
C. Reposition the housing with the worm shaft horizontal. Using a plastic hammer gently tap on the
end of the shaft extension to feed ‘worm shaft assembly through housing and out.

Parts Service:

Housing — Clean.inside of housing with kerosene or soivent and then dry.

Seal cages and end cover — Remove dirt from joint faces, wipe clean and dry.

Alr vent — Wash in kerosene, blow clean and dry,

Seals — To replace seals without dismantling reducer refer o steps C through F below To replace
seals when the entire reducer is dismantled and coupling hubs, sprockets, pulleys, pinions,
keys, etc. have been removed the following instructions apply:

NOTE: Replacement of all seals is recommended when a unit is disassembled.

bl ol Sl

Caullon

New seals will leak if the seal lips or if seal's rubbing surface on the shaft has been aitered.
Protect seal lips at all times. Clean the shaft but do not use any abrasive malerial on the shalt
surface polished by the seal.

A. Block up seal cages and press or drive out seal.

B. Remove old sealing compound from seal seat in cage if itis present. If a seal with rubber coating
on the outside diameter is used, no Permatex is necessary. If no rubber coaling is on seal outside
diameter, coat seal cage bore with Permatex No. 3 or equivalent immedialely beiore assembly.

To prevent possible damage to seal lips, do not reassemble seals until high speed and low speed
shaits have been reassembled to the housing. Then see steps E and F below,
C. See Figures 1 through 4—To replace seals without dismantling reducer. proceed as follows:

-

. -
w HE‘_‘_/
LT METAL BCAEWE

Figure 2




Caution

Do not damage shaft; new seals will leak if seal contacting surface is marred. Use punch and place
two or more holes in steel casing of seal, Figure 1. {The steel casing may be rubber coated) Insert
sheet metal screws, leaving the heads sufficiently exposed so they can be pried up or grasped with
pliers, Figure 2. Do not drill holes because chips may get into the unit.

D. Work seal loose. Be careful to keep all metal or dirt particles from enlering unit. Remove old
sealing compound from seal seal ifitis presenl. Also remove burrs and sharp edges from shalt.
Clean with rag moistened with solvent. Do not use abrasive material on shail seal conlacling
surface, :

Caulion

E. Protect seal lips when handling; seal leakage will result if these are damaged. If a seal with rubber
coating on the outside diameter (0.D.) is used. no Permatex is necessary. if no rubher coating is on
seal 0.D., coat seal cage bore with Permatex No. 3 or equivalent. Coat seallips with oil and carefully
work sealinto position. Before sliding seal into position, protect seal lips from shall keyway edges by
wrappng shaft with thin, strong paper coated wilh oil. Position garter spring toward the inside of the
unit. Place a square faced pipe or tube against the seal 0.D. and drive or press seal until {ully sealed
as shown in Figure 3. Do not strike seal directly.

F. For best performance, seat the seal square with shaft within .005" at 180°. Check with dial indicator as
shown in Figure 4, Page 2, or with a straight edge and feelers, or square and leelors. To straighten a
cocked seal, place tubing over the seal and tap the tube lightly at a peint diamelrically opposite the low
paint on the seal. DO NOT strike seal directly.

5. Bearings —

Wash all bearings in clean kerosene and then dry.

Inspect bearings carefully and replace those that are worn or queslionable,

NOTE: Replacement of all bearings is recommended.

Use a wheel puller or press to remove worm shaft bearings. Apply force to Inner race only — not
to cage or outer race.

Use a wheel puller or press 1o remove output bearing inner races.,

New seai cages and end covers must be used when replacing outpul bearings. Output bearing outer
races must be pressed in square and seated compietely.

To replace output bearing inner races and all Input bearings, heat bearings in an oil bath or oven
to maximum of 290 degrees F (143 degrees C). Slide high speed shaft bearings onto the oiled shall
until seated against the shoulder or snap ring of the shaft. Slide low speed shalt bearings onto the
oiled shaft against the gear spacer.

G. Thoroughly coat all bearings with lubricaling oil,

@ >

n omo o

6. Worm. gear and shalts -

A. Worm and high speed shaft—since all worms are integral with the high speed shalt, any
wear or damage to the worm will necessitate replacing both.

B. Press shaft out of bronze worm gear. To reassemble gear and low speed shall, freeze shait
or heatgear. Do not exceed 200 degrees F (93 degrees C). Insert key into shaft keyway and
press shatft into oiled gear bore. The short hub of the gear must be assembled toward snap
ring on the shaft.

NOTE: It is advisable to replace both the worm and worm gear should either of the
assemblies require replacement.



Unit Reassembly:

1.

Prellminary
A. Check to see that all worn paris have been replaced, gear and bearings coated with oil and all
parts cleaned. Remove all foreign matter from unit teet. The feet must be flat and square with
each other.
B. Before starting to reassemble reducer, add old shims or replace with new shims of equal
thickness.
High Speed Shalt {(Worm Shaft) Assembly
A. Lubricate bearing bores of housing and insert high sped shaft sub-assembly frem
opposite extension end into housing until seated against shoulder in bore. Tap the end of
the shaft lightly with a plastic hammer to feed bearings through bores,
B. Lock high speed sub-assembly in housing bore with lock ring.
C. Coatoutside diameter of stamped steel end cover with Permatex No. 2 and press inlo

high speed bore opposite extension end until flush with housing. If sleel endcover is
rubber coated then no Permatex is necessary.

Low Speed Shaft (Gear Shatt) Assembly

A.

B.

C.

ok

Determine output shaft direction.

Assemble low speed shaft assembly, seal cage, and end cover with shims on both seal cage and

gnd cover. Torque cap screws to torques listed in Table 1. Rotate the input shaft 1o seat oulput
earings.

Moving the shaft back and forth by hand, check axial float with dial indicator as shown in Figure

5. Axial float must be .0005-.003 with .0005 being the absoclute minimum. Do not preload bearings.

If the axial {loat is not as specified add or subtract required shims under end cover.

Figure 5 Checking Axial Float

Remove output shaft with seal cage and apply bluing to entite worm thread. Worm tinead must
be clean of oil. Reassemble output shaft and seal cage with output key facing up.

Use a rag to apply hand pressure to the output shaft and rotate the high speed shaft until output
key is down. Return output shaft to original position by reversing rolation. Remove output shalt
and seal cage to inspect contact. Compare with Figure 6. Il cantact is nol correct move
assembly in the direction shown in Figure 6 by adding shims 1o the side to which the artow
points after removing them from the opposite side. Repeat sleps D and E until contact pattern
is correct,

Recheck axial flpat with dial indicator.

When contact pattern is correct tighten seal cage and end cover cap screws to torques lisled in

Table 1 page 1.



INCORRECT CORRECT INCORRECT
Move Gear Contact marking, clear on Move Gear

—~——— entering side, to provide —
oil “tead-in"

Flgure 6 Gear Contact Paltern
Seals ~ To reassemble seals o unit, see Parts Service Sleps 4E and 4F, page 3.

Motorized Coupling Adapter

Cartain mounting dimensions should be adhered to when removing motor and coupling assembly for
service. When ordering replacement coupling halves (metal gear), specily correct bore diameter. See
Table 2 for mounting dimensions and available bore sizes.

-———-A--——-_l

to— B—"'

|
1]
{
56C, 143TC A 145TC 182TC, 1BATC, 2137C & 215TC
Modsl 15 Model 22

Figure 7 Motorized Coupling Adaptor

TABLE 2. COUPLING ADAPTOR DATA

“C"” COUPLING MOUNTING DATA BORE SIZES AVAILABLE
Mounting Dimenslons MODEL 15 MODEL 22
N.E.M.A. Reducer Motor c
Frame No. AxVY, B + v, Bore Kwy. Rors Kwy.
56C 2%, 2Y,e Ve .500 None — —
143TC 2%, 2V, - -500 Ya X Yhe - -
145TC 2%, 2V, - 625 Yo % 332 625 Yis X Y2
182TC 3%, 2%, A 750 Yie X ¥z 150 Yra X V52
184TC 35,4 2%, YV 875 Yia X Y52 .875 Ya % Yaz
213TC 3% 3 —_ - - 1.125 Yo x Yy
215TC 3% 3% — - — 1.375 Yie X ¥z

) |



6. Final Inspection
A. Turn gear train over by hand as a final check.
B. Re-install reducer and accessories.

CAUTION: Discard motor key. Use only special key provided with reducer. Failure lo use special
'key will make assembly impossible.

C. Fill reducer with the recommended oil lo proper level. See Fig. 8 for standard oil levels.
(Type of 0il recommended — see nameplate).
D. Spin test for three minutes and check for noise, leakage, and rapid temperature rise.

o LLL L)
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Flgure 8 Standard Oil Levels

PREVENTATIVE MAINTENANCE

After first week check all external cap screws and plugs for tightness.

Periodically, check oil level when gears are at rest. Add oil if needed. Do not ill above mark

indicated by level because leakage and overhealing may occur.

C. Qil changes — For normai operating conditions, change oil every six months or 2500 hours,
whichever occurs first. Also if the unil is operated in an area where temperatures vary with the
season, change the oil viscosity to suit the temperature. Most lubricant suppliers can test oil
periodically and recommend economical oil change schedules.

w >

CAUTION
See nameplale for type of lubricant to be used.

STORED AND INACTIVE UNITS

1. Each unit is shipped with oil that will protect parts against rust for a period of 4 months in an outdoor
shelter or 12 months in a dry building aller shipment from the factory. Indoor dry storage is

recommended.
2. Ifaunitistobestoredoristobeinactive afterinstaliation beyond the above periods, fill the unit
completely with oil, :

CAUTION

Before starting a stored unit or re-starting an inactive unit, the oil level should be
returned to the proper value as indicated by the oil level.

PARTS ORDERING INSTRUCTIONS

When ordering replacement parts first locate the exploded view that corresponds to your Doerr Efectric
gear reducer. Then determine which parts must be ordered. To order the parts, please provide the
fellowing:

1. Complete Model Number (Nameplate)
2. Iltem Number (Exploded view and parts list)
3. Part Description (Parts list)

Note that one parts list covers all five exploded views. Although a single itemm number may reler to
the same part on all five exploded views, it is incorrect to assume that these parts are
interchangeable. They are not. Therefore, it is imperative that ilems 1 through 3 above be provided when
ordering your parts.

Failure to provide this information will only slow or prevent the processing ol your order.



Single Reductlon Unll 262, 325 Serles



Doubte Raducllon Secondery Unll 262, 125 Serlen )



Double Reduction Primary Unit Ali Serles 247

PARTS LIST
(Applies to all expioded views)

ITEM DESCRIPTION ITEM DESCRIPTION ITEM DESCRIPTION
201 Housing 229 Coupling Hub (Unit) 255 Spacer
202 End Cover 230 Coupling Hub (Motor) 256 Worm
203 Bearing 231 Setscrew 257 Gear
204 Shim (.019 Thick) 232 Coupling Sleeve 258 Worm
205 Shim (.007 Thick) 233 Lock Ring 259 Gear ,
206 Capscrew 234 tLock Ring - 260 Thrust Plate
207 Lock Washer 235 Bearing 261 Capscrew
209 Vent Plug 236 Lock Ring 264 Gasket
210 Pipe Plug 237 Base 300 Gasket
211 Pipe Plug 238 Capscrew aom Housing
212 Qutput Shaft 239 Lock Washer 302 End Cover
213 Seal Cage 241 Secondary Adaptor 303 Bearing
214 End Cover 242 Capscrew 304 Shim (.019 Thick)
215 Qil Seal 243 Lock Washer 305 Shim {.007 Thick) .
216 Key 244 Primary Qutput Shaft 06 Capscrew
217 Bearing 245 Primary Adaptor . 307 l.ock Washer
218 Lock Ring 246 .Lock Washer 309 Vent Plug
218 Spacer 247 End Cover 310 Pipe Plug
220 Key 248 Capscrew an Pipoe Plug
221 Qil Seal 249 Capscrew 2 Key
222 Key 250 Lock Washer 333 Lock Ring
224 Motor Fiange 251 Oil Seal 334 Lock Ring
225 Capscrew 253 Bearing 335 Shaft Cover
226 Lock Washer 254 Lock Ring

Note: When ordering replacement parts, specily
model number, item number, and part description. -



