Louisville Riverport Authority Request
for Proposals
KPRCM - 2024 GANTRY CRANE REPAIR

ADDENDUM A - OEM Parts and Maintenance Manual
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OVERHEAD TRAVELING CRANE
PARTS MANUAL FOR LOUISVILLE AND JEFFERSON COUNTY
SERIAL NUMBER C1-29638

DATE: JUNE 9, 1988

8 COPIES OF REPLACEMENT PARTS MANUALS ARE ENCLOSED FOR THE FOLLOWING

SHIPPING ADDRESS FOR PARTS MANUALS:

| LOUISVILLE AND JEFFERSON COUNTY
| RIVERPORT AUTHORITY

o 6219 CANE RUN RD.

LOUISVILLE, KY 40258

ATTN: LARRY D. MC FALL V.P.

SHIPPING ADDRESS FOR CRANE:

LOUISVILLE AND JEFFERSON COUNTY
RIVERPORT AUTHORITY
6900 RIVERPORT RD. -
LOUISVILLE, KY 40258

PURCHASERS ORDER NO. SIGNED AGREEMENT

HOIST TYPE: H-703 CAPACITY: 30 TON LIFT: 66'-Q"

TROLLEY TYPE: D-153 SPREAD: 13'-0" TROLLEY RAIL: 60#
BRIDGE DRIVE: D-153 SPAN: 70'- O" RUNWAY RAIL:175#/YD.
VOLTAGE: 460 . PHASE: 3 CYCLE: 60

MOTORS: P&H CONTROL: P&H BULL. 562/563N STATIC STEPLESS

CC: SERVICE - MAIN PLANT - 1 BOOK -
DEALER - 1 BOOK - M.P.H.
DUX DALLAS - I COPY1 COPY
SCHMIDT - CINCINNATI -~ 1 COPY

HARNISCHFEGER

TECHNICAL PUBL!CATIONS
P.A.K.

Overhead Traveling Crane



-

INVOICE

SHIP TO

F.0.B.
SHIP VIA
REMARKS

OVERHEAD AND POWERMAST CRANES

PRICING — TAX — INVOICING — SHIPPING — LOADING — DATA
3 Custorgegnl .D. #355383

Louisville and Jefferson County
Riverport Authority

6219 Cane Run Road

Louisville, KY 40258

Louisville and Jefferson Cocunty
Riverport Authority

P. 0. Box 58010
Louisville, KY 40258
Attn: Larry D. McFall, PE

Also see below

Louisville and Jefferson County
Riverport Authority

€900 Riverport Road
Louisville, KY 40258

Louisville, Xentucky
Truck

PENALTY JOB

Send copy of invoice to:

Mr. Robert 0. Grubbks,

P.E.

Hazelet & Erdal Inc.
304 West Liberty Street

FREIGHT-
TERMS

CRANE NOD. CI-29638 SCE
PROPDSAL NO. 89083-207
PROPOSAL DATE 10/2/87
RELEASE DATE  310-30-87
FINAL DATE 2/22/88
ERECTED BY P&H

TAX INFORMATION
EXEMPTION NO. Exempt
ADD TO INVOICE

REF CUSTOMER ODRDER

PRICING INFORMATION

FIRNM Yes
ESCALATION FORM

POSTING DATE

Prepay & Allow

10/25/35/10/20 ~ See Attached Sheet

FCE(2/26/88)-install mainline.
SCE(G/l/BB) storage charges added
ship to: revised

Louisville, XY - 40202-3004 SCHEDULED SHIPMENT j.n0 1988
{ESTIMATED) (AS ENGINEERED) -
EST ERECTION DATA WEIGHT [ PRICING o
(AS ENGINEERED) (LBS.) [CUST.ORDERNO] ITEM
ONT SIRDER 17,000 19,715 Signed = | oine |
MACHINERY 4,000 5,670 Agreement CI-29638
WALKWAY 4,200 4,490 g1 RUNWAY
CONTROL 5,100 8,800 CONDUCTORS
CONDUCTORS
oY 30,300 38,675 S2 SPARES
TOTAL FRONT GIRDER CHECKOUT
REAR GIRDER 17,000 19,715 SERVICE
WALKRAY 1,100 1,440 FREIGHT
CONDUCTORS 1,800 1,800
19,900 22,955 USERSIJST SUBTOTAL
TOTAL REAR GIRDER 503 CONTRACT PRICE
"w 526
TROLLEY 28,000 30,000 TN Soa STATE USE TAX
RIGID MAST —
INTERMEDIATE MAST EN 528 LOCAL USE TAX
CARRIAGE COMPLETE EN 530 TSN
CAB w/Mtg. 3,800 3,200 IN 543
b S ies ' £N: 54C ... SERVICE ENGINEER
2 _END TRUCKS 12,400 13,995 GRAND TOTAL
AUX BIRDERS =
M/L CAGE w/ Mtg. S§Q0 750 RERESENTATIVE - DISTRICT ND.
Dux - tazllas
MISCELLANEOUS 8,500 , o .. .
! 3,500 Schmidt - Cincinnati
L NET WGT 103,400 113,095
T, SHPG WGT 107,000 117,030 :
CRANE CODE CRANE NO.
CRANE WHEEL LOADING 64,400 LBS AT 17'-10 5/8"
010-850 CI-29638 SCE.
1S TROLLEY KNOCKED DOWN FOR SHIPMENT ? NO

FORM 2265-2 REVY.

tre4d




OVERHEAD CRANE ORDER DATA  piugsess

MILWAUKEE , wI. 53801

———

x ‘l“i?l‘4400
SoLD TO Louisville and Jefferson County CASLE: wARMIM M
Riverport Authority REACK, HARNCD M WMIL
USER Louisville and Jefferson County DATE October 30, 198_7 .
Riverport Authority CRANE NO. CI-29638
PROPOSAL NO. 89083-207
PLANT SITE Louisville, Kentucky SALES DESK DH
APPL .ENGR. RAH
CUSTOMER INSPECTION REQUIRED? MYES I_INO FULL ENGR SPECS RELEASED BY Rrap
GUANTITY | CAPACITY SPAN SHIP. WEIGHT CL. SKETCH | SERVICE (MAA Class E
|_One 30 Ton 70'=0"_| 107,000% 30GB70 Steel Coil & Coal Handling
TROLLEY i
TROLLEY FRAME Welded Steel Sections
HOIST CAPACITY LIFT DRUM DIA. REEVING BRAKING HOIST TYPE
MAIN 30 Ton 66'-0" 21" 8 Parts 5/8" MAGNETORQUE H-7032
w/Bucket 4 Part Double| 2408Aa
TROLLEY DIAMETER NUMNBER TYPE TROLLEY SPREAD
DRIVE D153/TwW12 WHEELS 12" 4 o0+ 13'-0"
TYPE OF SPAN . PLH
BRIDGE R.8ost™  restoonea cables ERECTION M %,
DRIVE TYPE a4 (Tw2l) DIAKETER NUMBER TYPE
SPEED REDUCER 2 - D153 WHEELS 21" 4 60+
FRONT Full Length
PLATFORM Expanded Metal
REAR Short "TYPE OF Welded Steel TROLLEY 60# w/Welded|
PLATFORM Expanded Metal GIRDERS pox Secticons RAIL(LBS) Clips .-
ELECTRICAL &34
SUPPLY 460 VAL 3 @& 60 HZ
SPEED MOTOR DATA MAKE AND TYPE
MOTION (FPH)
MFR. FRAME HP RPH BRAKES LIMIT SWITCH
HOIST 90 P&H HEW 587X 200 1200 P&H SBE 19" (2) | DB270 & Geared
+ Track L.S.
TROLLEY 150 P&H HEW 324X 10 1200 P&H Disc
BRIDGE 400 I"&H HEW 404X (2)30 1200 P&H SBEM 10" (2) | BR & TR
MAKE AND TYPE LOCATION: | xj ON BRIDGE
HonoR ON TROLLEY
! ONTROLS‘ P&H Bulletin 562N/563N Stat:l.c Stepless — rexote
s T 10 T
OPERATOR’S |— PULPIT X | CAB || RH LOCATION:| x| ATTACHED T0 BRIDGE
STATION PENDANT | | OPEN | x| LH [ | ATTACHED TO TROLLEY
| RaDIO % | ENCL. CENTER
RUNWAY q = ohrooe
RAIL SIZE(LBS/YD) 175 LENGTH 278'-1 X] OUTDOOR
COLLECTORS Double Shoe Bumper StOP/EAIL -TO-ROOF Outdoor
FURNISHED BY pgy
RAIL-TO-FLOOR
CONDUCTOR TYPE  gaf-T-Bar or Equal 750 Amp
FURNISHED BY opgy PIT DEPTH
SUPPLEMENTAL EQUIPMEN
COMMENTS SUPPLTED ._
Crane will handle coal with 16 cu. yd. electric/hydraulic | X | RUNWAY CONDUCTORS
clamshell bucket and coils with a C-hook (both by Purchaser). [ | SPARES
CRANE NO.  ¢71-20638




Y

. Harnischfeger Corporation - p&"

10%

25%

35%

10%

20%

Y

Upon
When
When
When

When

TERMS = CI-29638

approval of shop drawings.

manufacturing of equipment is 50% complete.

manufacturing of equipment is 100% complete and shop tested.
equipment has been delivered to the Site.

equipment has been installed and tested at the Site and

finally accepted by the Owner. The work shall be inspected for
acceptance by the Owner, promptly upon receipt of notice in
writing that the work is ready for such inspection.




HARNISCHFEGER CORPORATION

CRANE SPECIFICATION

Louisville and Jefferson County P&H Crane No. CI-29638
Riverport Authority February 22, 1988
Louisville, Kentucky

1.0 GENERAL DESCRIPTION:

1.

1) SCOPE:

(1.

The following four part addenda constitutes a complete specification for. a 30
ton capacity 4 motor, cab operated electric overhead traveling crane, designed
for bucket service. Crane will consist of a 2 motor 30 ton capacity bridge and
a 2 motor, 30 ton capacity trolley.

The crane will be designed for continuous outdoor service to handle bulk
materials using an electro hydraulic clamshell bucket or to handle coil steel
up to 30 tons. Crane to be designed for CMAA Class "E" service,

Crane will be designed and manufactured in accordance with P&H's interpretation
of the following specifications and codes:

CMAA #70
Requirements for the State of Kentucky.
OSHA - Including, but not limited to the following features:

A

>

Minimum of 30" working clearance will be provided in front
of all electrical control enclosures.

B. A portable rubber mat will be provided for the footwalk, for
servicing the electrical enclosures.

2) PAINTING:

The crane and all components will be subjected to a marine and chemical
environment and will be protected accordingly. Prior to coating, all exposed
metal surfaces will be prepared in accordance with Steel Structure Painting
Council SSPC-SP-6 Commercial Blast Cleaning, latest revision. All exposed
metal surfaces will receive a prime coat, an intermediate coat and a top coat
of yellow Epoxy-Polyamide paint, SSPC~PS Painting System Specification No.
13.01. The total minimum dry film thickness will not be less than 7.0 mils.
This paint system will be used unless an alternate system is submitted for
approval. All exposed machined surfaces will be coated with Houghton #342
Rust-Veto, or an approved equal. '

Page -1~




Louisville and Jefferson County Riverport Authority - CI-29638

Q.

February 22, 1988
3) ASSEMBLY & SHOP TESTING:

§!

Crane will be assembled, wired, and tested without externally applied load in .
our shops after which it will be suitably match-marked and dismantled to the
extent required for shipment. Machined surfaces will be suitably protected
against corrosion.

.4) DRAWINGS & PARTS BOOKS:

Q

Provide two (2) complete sets of erection drawings and erection manuals before
crane shipment to the customer and two (2) complete sets to the P&H
Sub-Contract Erector. Eight (8) complete sets of parts books and Care and
Operation Manuals will be provided for the customer.

.5) ERECTION & LOAD TEST:

(1

Crane will be erected by P&H using a suitable Sub-Contractor with union labor.
The services of a P&H Service Engineer will be provided to completely check out
the. crane. P&H Service Engineer to provide a minimum of 16 hours of
instructions on the crane operation. P&H erection Sub-Contractor to load test
the crane at 125% of rated load. Test weights by Purchaser. P&H erection
Sub-Contractor to verify runway rail alignment with a visual inspection and
check for obstructions.

.6) LUBRICATION:

(1.

Bearings that are not oil lubricated will be equipped with Alemite standard
type hydraulic fittings located at the individual points. A suitable grease
gun will be provided with crane.

Lubrication fittings on the upper load block, hoist drum pedestals, bridge and
trolley wheel assemblies will be nested and serviceable from the front
footwalk.

7) DUTY CYCLE:

Crane duty cycle (see attachment) based on 10 second bucket closing time and 7
second discharge. The hoist must travel vertically approximately 10 feet to
clear barge before bridge starts any movement in the duty cycle. The dimension
from the hoist hook to bottom of clamshell bucket is assumed to be 13 feet.
Crane will unload 1500 tons of coal from barge. Per customer's specification
clamshell bucket will handle a 13.5 ton pay load and 16.5 tons weight of
bucket.

Page -2-




Louisville and Jefferson County Riverport Authority - CI-29638

February 22, 1988

. 2.0 STRUCTUAL DESCRIPTION:

(2.

1) BRIDGE GIRDERS:

(2.

Bridge will be of the double girder design. Girders will be parellel flange
welded box sections with full depth diaphragms. Girders will be cambered to
compensate for dead and live load deflections per CMAA #70. Trolley rail will
be continuous. Minimum plate thickness to be 5/16".

Trolley rails will be fastened to the girders by rail clips which will be
welded to girder cover plates. Shear bars, located at rail ends, will
eliminate rail creep. Drain holes will be provided in the bottom of the box
girders to provide for drainage since the crane will operate outdoors.

2) BRIDGE END TRUCKS:

(2.

Bridge end trucks will be welded box sections, reinforced with gusset plates
and web stiffeners. Milled seats, arranged at right angles, will provide
support for MCB bearing boxes, assuring positive aligoment of bridge axle
assemblies. Safety catches and drop bars will prevent trucks from leaving
rails and from excessive drop in the event of axle failure. Crane will be a
4-wheel bridge design. Pads will be provided for use of jacks or wedges when
changing truck wheels.

3) FOOTWALK & HANDRAILS:

(2.

A full length structural platform will be provided on the drive side of the
bridge. Platform will have expanded metal flooring, double member handrail,
and a suitable toe guard.

Crane will be furnished with a double member handrail over end truck to give
access to short rear platform.

4) OPERATOR'S CAB:

Crane will be furnished with a sit-down type, structural steel cab complete
with a steel ladder for access to footwalk. Mini-sized control masters will be
arranged for shelf-mounting along the front of the cab. An electric warning
bell, cab light, convenience outlet and four way adjustable padded seat will be
provided. Cab will be located at the end of bridge. Provide a line of vision
drawing for approval.

Cab will be enclosed type with the following features:

Foot switch operated electric siren. .

Industrial duty self-contained air conditioner with minimum capacity
of 10,000 BTU at 120°F.

4 KW electric blower heater.

Nylon rope safety ladder.

Dry chemical fire extinguisher.

P

3 e 3k

Page -3-



Louisville and Jefferson County Riverport Authority i CI-29638

(2

February 22, 1988

* A 500 watt incandescent light fixture with shock absorbing socket
attached to and controlled from the cab. The fixture will be
mounted on a swivel bracket permitting directional alignment
so as to project the light into the hopper. Light will be
controlled by a switch in the cab.

* Light fixture and a convenience outlet.

.5} GUARDS:

All resistors will be completely guarded. Motor couplings will be provided
with removable guards. A guard will be supported from the end truck to prevent
hoisting cables from contacting main line conductors.

Rail sweeps will be furnished in front of all leadlng bridge and trolley wheels
to clear rails of any obstructions.

Page -4-




Louisville and Jefferson County Riverport Authority ‘ CI-29638

February 22, 1988

. 3.0 MECHANICAL DESCRIPTION:

(3

.1) GEARING:

(3.

Drives will have P&H alloy steel heat treated or high hardened gearing with 20°
pressure angle and full fillet radius at the root. All gearing will be
enclosed in gasketed gear cases designed to retain oil lubricants. Spring back
oil seals will be used wherever possible. High speed gearing will be helical
and low speed gearing will be spur. Gear boxes to be of fabricated steel.

2) BEARINGS:

(3.

Bearings will be anti-friction throughout. All gear cases and wheel assemblies
will be provided with self-aligning spherical roller bearings with a minimum
B-10 bearing hour life of 40,000 hours.

3) BRIDGE DRIVES:

(3.

Crane bridges will be furnished with an individual drive (CMAA Type A-4)
arrangement, utilizing drive motors near each end of the bridge and connected
to self-contained speed reducers. The speed reducers in turn will be connected
through drive shafts directly to wheel axles. MCB rotating axle design will be
furnished.

4) COUPLINGS:

(3.

All motors will use geared type flexible couplings.
Floating shafts will have geared type, semi-flexible couplings.

5) WHEELS:

(3.

Trolley and bridge wheel will be forged steel, 60+. All wheels will have
straight treads.

6) BUMPERS:

(3.

Trolley will be provided with double-acting spring bumpers.

Bridge end trucks will be provided with spring bumpers at all four cormers.
Bumpers will be designed to engage suitable stops, provided by Purchaser at
runway ends.

7) TROLLEY:

Crane will be furnished with a four wheel, unitized structural steel trolley
complete with a two reduction built-up hoisting mechanism and a two reduction
trolley drive.

Page -5-



Louisville and Jefferson County Riverport Authority CI-29638

3.

February 22, 1988

A. Hoist Drum:

Right and left hand grooved, flanged, hoist drum will be supported by two
self-aligning spherical roller bearings. Drum pitch diameter will be at
least 30 times the rope diameter. Grooves will be depth hardened 1/8" to
450-500 BHN. Minimum depth of grooves to be 1/2 the diameter of the
hoisting ropes.

B. Load Blocks:

Lower and upper load blocks will be of welded steel comstruction. The upper
block assembly, consisting of sheave frame, bearings, and pin assembly, will
be accessible from the top of the trolley deck. Block will be constructed
such that the hook may be locked or fixed against rotation when operating
with the electro hydraulic clamshell bucket. Lower block to have fixed
crosshead and completely guarded.

C. Hook:
Fish hook will be of forged steel construction and will be provided with a
safety latch. Submit hook drawings with safety latch so purchaser can
design bail of electro hydraulic clamshell bucket.

D. Wire Rope:
Wire rope will be 6 x 37 extra improved plow steel. Rated capacity load
plus weight of lower load block divided by the number of parts of rope will
not exceed 20% of the rope's published breaking strength.

E. Sheaves:

Forged steel sheaves will be supported by roller bearings. Pitch diameter
of running sheaves will be at least 30 times the rope diameter.

8) MISCELLANEOUS:

Bridge will be provided with manual pin locks to tie down the bridge in parked
position.

Bridge and trolley acceleration and deceleration shall be limited to 1.0
ft/sec/sec to minimize load swing.

Provide a suitable cage for servicing the mainline conductors (front girder).

Page -6-



Louisville and Jefferson County Riverport Authority ' CI-29638

February 22, 1988

.4.0 ELECTRICAL DESCRIPTION:

(4.1) MOTORS:

(4.

P&H foot mounted, totally enclosed fan cooled ribbed frame, crane and hoist
duty motors with anti-friction bearings will be used on all crane motions.
Wound rotor motors with Class F insulation will be rated 120 minutes, 85°C rise
by resistance, based on NEMA standards. Frame sizes will be selected to be
equivalent to continuous motor ratings.

Motors will be provided with temperature detectors which activate high
temperature warning lights. A seperate light will be provided for each motor.
Motors to have heaters.

2) BRAKES:

(4.

Hoist and trolley motors will be equipped with P&H spring-set, rectified DC
magnetic brakes. The bridge motor(s) will have a P&H spring release. Each
brake will be rated at a minimum of 125% of rated motor torque for hoist, and
100% for trolley. Hoist brake(s) will be a P&H AISE shoe type. Bridge
brake(s) will have the torque capability to stop the crane within a distance in
feet not to exceed 10% of rated full speed, in feet per minute, with capacity
load.

OUTDOOR cranes will be provided with electric/hydraulic bridge motor brake(s)
with electric feature used for parking.

Hoist to have two (2) brakes.

3) CONTROL:

A. Bulletins 562N/563N P&H static stepless A.C. crame control will
have the following features:

Mainline disconnect switch will be a combination starter.

P&H solenoid type magnetic contactors for reversing.

Stepless speed regulation by saturable reactors and resistors.
Control will include combination speed/torque running and torque
control plugging protection.

ok o b 3k

* Thermal overload relays in 3 phases (0.5.H.A.).

* Power circuit fuses.

* Mainline contactor offering low voltage protection.

% 115 volt step down control transformer for reduced voltage to control
masters (0.S.H.A.).

* Front wired panels.

* Modular construction of static components.

* NEMA 12 Enclosures.

* P&H Class 10-15 resistors hoist, 10-20 bridge and trolley,
non~breakable and guarded.

% Magnetorque braking on hoist.

Reversing plugging on bridge and trolley with plugging torque
proportional to throw position of master switches or proportional
to depression of pushbutton elements.

* Branch circuit protection. (0.S.H.A.)

Page -7-




Louisville and Jefferson County Riverport Authority CI-29638
February 22, 1688

Bridge and trolley joystick.

Control panels with strip heaters.

A meter to record the accumulating hours of operation of the bridge
crane. The meter will be activated when any motor operating the
hoist, trolley or bridge is started and will continue to record until
all motors are shut off.

Auto deceleration by Eddy Current braking to minimize motor currents
and brake wear.

% 3 b

(4.4) LIMIT SWITCHES:

A geared type limit switch will be used for hoist upper slow down and lower
stop limits. PS&H DB power circuit limit switch will be provided. Track type
limit switches will be provided to slow down crane bridge and trolley at the
ends of their travel to minimize impact on the end stops.

(4.5) LIGHTS: | |

‘ Three (3), 400 watt sodium vapor lights will be mounted on crane bridge to

| illuminate the areas serviced by the hoist and bucket. Lights will be arranged ‘
for easy servicing through trap doors in the bridge footwalk. The P&H erector
will provide the bulbs. (400W sodium vapor).

(4.6) WIRING:

insulation rated 75°C. Resistor wiring and similar hot location wiring will be
XHHW type. Crane will be wired in accordance with National Electric Code and
requirements of the State of Kentucky.

(4.7) MAINLINE CONDUCTORS:

The mainline conductors will be of the enclosed rigid type and will comply with
N.E.C., Article 610. The mainline collectors will be SAF-T-BAR on an approved
| equal type providing for horizontal and vertical movement. Current shunts will
1 be provided to protect springs and hinge points. Provide spool type
" insulators.

| Conductors to be mounted in web of runway beam.

| (4.8) SPAN CONDUCTORS:

The bridge span conductors will comsist of a festooned system using portable
insulated cable supported from an adequate number of 4-wheel heavy duty
_trolleys operating on the bottom flange of a 6" standard I-beam. The I-beam
track will be rigidly attached outside the rear girder of the crane. The cable
trolleys will have steel plate sides with four (4) flanged wheels with
anti-friction bearings. External grease fittings will be provided to allow for
regreasing due to unusually severe operating conditions. The cable trolleys
will be linked together by machine chain not exceeding 10' between trolleys.

. Each trolley will be provided with bumpers to prevent interlocking or jamming
with adjoining trolley wheels. Conductors will be flat or round Type "W' or,

\
‘ . All wiring in raceways and on panels will be type THHN, THWN or XHHW with |
|
|
\

Page -8-
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"80" flexible portable cable with 75°C temperature rating, oil resistant outer
jacket, and will terminate in suitable boxes.

9) ELECTRO HYDRAULIC CLAMSHELL BUCKET:

A 16 cubic yard electro hydraulic clamshell bucket will be furnished by the
purchaser. P&H will provide a non-reversing magnetic starter control for this
bucket with a switch for "open/close" mounted in the cab. P&H will also
furnish the cable reel and cable to the bucket. The cable reel will be mounted
above the trolley deck for servicing. Cable reel to be a heavy duty motor
driven gear type. Cable reel to be synchronized with hoisting speed and
suitable for constant severe service. Bucket motor horsepower will be 125.

Page -9~



CRRT 27 BFg1:3 FEGER DALLAS ‘ F.2
FST &z 87 £ HARNISCH EGEI DUTY CYCLE ANALYSIS
. hetibon vecoren, crzycsy
TO: Loulsville & Jefferson Cty, DATE; Octodber 2, 1587

Alternate I PROPOSAL NO: £9083-207

CRANE NQ: <1 -2ZALSS
CYCLE: Barge to Surgehopper (15007 in 4.0 Hrs, = 375 TPH)

MATERIAL AM'T HANDLED|AM'T HANDLED{ CYCLES [SEC. PER | TIME REQ'D
PER HOUR PER CYCLE HOUR
Ceoal 3757 13,57 .85
—_—
- : TRAVEL | ACCEYL,.| RUN DECEL, | TOTAL
MOTICN D1sT . FT | SEC. SEC. SEC,. SEC.
CLOSE . - 10,0 SPEEDS ¢
BOIST - 67 J-I.O ’42.34 005 "1 u609 5O 0
- | IST: e FPM
BRIDGE 200 | 6.7 | 23.31 6.7 | 36.7 | TmorIEY: ya FPM
LOWER— \ ' n @ i FPSPS
E : . , :
DISCEARG . ’ 7.0 BRIDGE s 500 FPM’
BOIST— : ' _ ) 1.0 ppsps
FRGHEEY— .
. BRIDGE {1 200 6.7 23.3 | 6.7 36.7
LOWER 67 1.0 43,1 2,0 46,1
C=10.0
H=46,9
B=36c7
8.9 | To Clear - {D=7.0 ' 8.3 To Clear
=== Earge - 10’ — ==36.7 ———Barge - 10!
e e e
110,00 Sec.

SUMMARY 3 30 g = 8§59 for.crane operation & 15% for ‘ei‘*{icien.cy.

Power requirements approx. 3.7 KW-ER/Cycle.
. Brake and motor life i1s gpprox. 10 years, not considering

normal replacement parts,
CT 29638
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CERTIFIED PRINT

T USE ONLY POR
- our orpen . X~ ZV6 I8

Miwoukee. WisSonsin USA DATE _/-29-88 o _M&

Date /’27'53

Overhead Cranes

FEATURBILT-TYPE CI
Cab Operated
Single Hoist
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ILLUSTRATION NO. Cl-44 |
H-703 SPEED REDUCER ASSEMBLY |

WHEN ORDEING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL *d_MBER



CI-29638 PARTS LIST CI-44 PAGE 1

H-703 SPEED REDUCER ASSEMBLY
MAIN HOIST 100A8258F216

ITEM DESCRIPTION PART NO. qQry
1 GEAR CASE ..ottt i e 14A1915-F1 1
2 * MOTOR PINION ... it 1F13718F 1
3 * MOTOR GEAR ... ..o it 1F12751 1
4  SHAFT, DRUM PINION .......... ... iiviass. 1F12746-C1F1 1
5 DRUM GEAR ........... et e i - 1F12745C2 1
6 * SPHERICAL ROLLER BEARING ................. 257494010 2
7 * SPHERICAL ROLLER BEARING ................. 257494013 3
8 BEARING RETAINER ...........oiiiiaiaa.t. 25F3441 1
9  NOT USED

10 BEARING RETAINER ......... ... ooiiii.. 25F3261 3

11 O-RING ... e 45791D72 2

12 O-RING ... vt e 45791064 3

13 % OIL SEAL vttt it e 18G154D136 1

14 * OIL SEAL o.iiti it iii e iaan s 18Q154D165 1

15 INSPECTION COVER ................co-eunnt. 914H10-7 2

16  AIRMAZE BREATHER .............. ... ... .1, 46731 1

17  LUBRICATION CHART ............oiieiiiin, 327340 1

18  STREET ELBOW, 3/4 IN X 90 DEG ............ ) 2416V020 1

19 PIPE TEE, 3/4 IN ................ e 2425V005 1

20 PIPE PLUG, 3/4 IN ... ..ot 2423V005 2

21  PIPE CAP, 3/4 IN ... ...t 16H2081 1

22 PIPE NIPPLE, 3/4 IN X 152 MM ............. 2419V152 1

23 PIPE NIPPLE, 3/4 INX 100 MM ............. 2419V144 1

24  DIPSTICK ..o 20F131D18 1

25 MACHINE CHAIN, NO.2 X 1 FT LG ............ = =—=—=== 1

26 CAPSCREW, HEX HD, M16 X 35 MM ............ 0626M16035 15

27  LOCKWASHER, M16 ..............civiaiiii., 3515MC16 15

* - RECOMMENDED SPARE



ILLUSTRATION NQ. CI-12
DRUM PEDESTAL ASSEMBLY

e
—

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERAL NUMBER
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CI-29638 PARTS LIST CHU-4

BOTTOM BLOCK ASSEMBLY
MAIN HOIST

DESCRIPTION

ITEMS 1 THRU 22 ARE NOT USED

BOTTOM BLOCK ASSEMBLY .....................

CONSISTS OF THE FOLLOWING ITEMS

SHEAVE, LARGE ........ccciuiiiiiiennianans
SHEAVE, SMALL ....... i teaeai e,
BEARING ... .. it inneen

NOT USED

SHEAVE GUARD ... ...ttt iaiiaanns
CAPSCREW, HEX HD, 5/8-11 X 3 IN ...........
LOCKWASHER, 5/8 IN ... ... it
HEX NUT, 6/8-11 THD ........oiinimiannannns
SHEAVE FRAME . ... ... ..ot
SHEAVE PIN ... i
CAPSCREW, HEX HD, 5/8-11 X 6 IN ...........
LOCKWASHER, 5/8 IN .. ... . it
HEX NUT, 5/8-11 THD .........cciiiiiniiints
CAPSCREW, SPECIAL .......... .. ccivinaant.
LOCKWASHER, 7/8 IN ... ... o,
GREASE FITTING, 1/8 IN ....................
1/2-13 X 6-1/2 IN .......
LOCKWASHER, 1/2 IN ... ..o
| 1

CAPSCREW, HEX HD,

HEX NUT,
SEE ILLUST. C-48 FOLLOWING

BEARING ... ...ttt iiiens
HOOK AND SAFETY LATCH ASSEMBLY ............

SEE ILLUST. C-48 FOLLOWING
ITEMS 37 THRU 39 ARE NOT SHOWN

CAPSCREW, HEX HD, 5/8-11 X 1-3/4 IN .......
HEX NUT, JAM, 5/8-11 THD ..................
DOWEL PIN ... i

- RECOMMENDED SPARE

PART NO.

100E2382-3

TH677
7H676
257372035

8F1253
0626V119
3615V013
2045V007
8F1361D2
19F154
0626V127
3615V013
2045V007
20H765
3615V016
447105
0626V521
3615V011
2045V005

257239019
100F491-1

0626V114
2061v007
19H1951D20
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ILLUSTRATION (C-48
HOOK SAFETY LATCH .
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ITEM

o ~NohOn W N

CI-29638

_ HOOK/SAFETY LATCH ASSEMBLY
MAIN HOIST

_DESCRIPTION

HOOK/SAFETY LATCH ASSEMBLY

PARTS LIST C(C-48-2

----------------

INCLUDES ITEMS 2 THRU 7

HOOK (INCLUDES NUT)

HOOK NUT
SAFETY LATCH
PIN, DRILLED
COTTER PIN, 5/32X 1-1/4 IN
CLAMP BRACKET

%* % %

-----------------

--------------

--------------

.............

e 4 8 e s e a e s are s
................
................
................
................

................

SCREW, HEX HD CAP 5/8-11UNC x- 6-1/2 IN.....

LOCKWASHER, 5/8 IN

* - RECOMMENDED SPARE

--------

................

................

PAGE

PART NG.

100F491F1

8F1362F1
20H732
32F190
19F52031
2203V051
16H1686
20Q260D418
3616V011
18H5733
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ILLUSTRATION NO. CHU-27

TWO SHEAVE
UPPER BLOCK ASSEMBLY
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WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MAZHINE SERIAL NUMBER
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CI-29638 PARTS LIST CHU-27 PAGE 1

UPPER BLOCK ASSEMBLY

MAIN HOIST
ITEM DESCRIPTION . PART NO. qQTyY
1  UPPER BLOCK ASSEMBLY ...............cvienns 100E4352-3 1
CONSISTS OF THE FOLLOWING ITEMS
2 NOT USED
3 NOT USED
4  NOT USED
5 NOT USED
6 KEEPER PLATE .......iciiiriiiiiciniinnnns 18726 2
7  CAPSCREW, HEX HD, 7/8-9 X 2-1/4 IN ........ 0626V148 4
LOCKWASHER 7/8 IN ... .. i, 3615V016 4
8 * PIN,SHEAVE ... ... e 19H2568C1 1
9 FITTING,GREASE ......... ... ivieeneriinninns 447106 2
10 * BEARING ... e 257372035 2
11 * SHEAVE ... .ttt i iiirnnne e cnannns 7H676 2
12 SETSCREW, SQ HD, 5/8-11 X 2-1/2 IN ........ 0692V084 1
JAM NUT, 5/8 IN ... .. it 2061V007 1
ITEMS 12 THRU 18 ARE NOT USED
19  SPACER (NOT SHOWN) ...... ... .iiveiieainnn. 18F1649D3 1
20  SEPARATOR (NOT SHOWN) ..................... ! 8F2755 2

* - RECOMMENDED SPARE




ILLUSTRATION NO. CHU-34
EQUALIZER ASSEMBLY

PaH

WHEN ORDERING PARTS AIWAYS GIVE MODEL AND MACHINE SERWAL NUMBER




CI-29638 PARTS LIST CHU-34-18

_ EQUALIZER ASSEMBLY
MAIN HOIST

NOT USED

LUBE FITTING, 1/4 IN ..........oiiiait.
MALE ELBOW, 90 DEG .......cvnivininnnan. .
COPPER TUBE, 1/4 OD X 0.032 W X 14-3/4 IN.
TUBE CLIP, 1/4 IN ... ... . i,

ITEM ' BESCRIPTION
1  EQUALIZER ASSEMBLY ...........cccininiina,
CONSISTS OF THE FOLLOWING

2  SADDLE PIN ..ottt iiiiinas
B Y
4 * SHEAVE ... ... i i
5 * SHEAVE PIN ...t
6 WASHER ... ... ... i
7  KEEPER PLATE ... . imr ittt
8 KEEPER PLATE ... ... i
9  CAPSCREW, HEX HD, 3/4-10 X 1-1/4 IN ......
10  CAPSCREW, HEX HD, 5/8-11 X 2 IN...........
11

12

13

14

15

16

FEMALE CONNECTOR ........iivinvinanvnnn. ]

* - RECOMMENDED SPARE

PAGE

PART NO.

907F92-14

19H2569C2
A/F238 BHZ2
7H317-C2-F1
19H1259C4
18438920149
18719

18713

0626V129
0626V115

4471D%
44722GD5
327114D2
447368D5
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CI-29638 PARTS LIST CI-10-2

DRIVE WHEEL ASSEMBLY - 12 INCH
100A5150-3 TROLLEY 2 UNITS REQ'D.

ITEM DESCRIPTION

——— — - —— o ————

SN AN

*

AXLE, DRIVER ...... ... ..o,
BEARING HOUSING .........iviiiiiivinnnn-s
SPHERICAL ROLLER BEARING .................
SPACER .. i i it i
LUBE FITTING ... .. iiiiiriiiiiniieranenass
BEARING HOUSING ........ ... ciiiiiniannn.
CAPSCREW, HEX HD, 3/4-10 X 3 IN ..........
LOCKWASHER, 3/4 IN ....... .. .ciiiiiin.n,
HEX NUT, 3/74-10 ... .. i

*

8 * WHEEL, 2-3/4 IN TREAD .............civienn

SHEAR BAR ..... e

* =~ RECOMMENDED SPARE

PART NO.

10F8469-F1
25F2998D1
257494012
18F1671
4471D14
25F2998D2
0626V136
3615V015
2045Vv008
13F270902
99r86D1
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Harnisc
GIVE MODEL AND MACHINE SERIAL NUMBSER

WHEN ORDERING PARTS ALWAYS




ILLUSTRATION NO. CI-8
TYPE D-153 SPEED REDUCER ASSEMBLY

. _ 100A7714
- g 100A7904
REV/1-80 : 100A7024

WHEN ORDERING PARTS AUWAYS GIVE MOGEL AND MACHINE SERIAL NUMBER



ITEM

OONOWUN A~ WN -

%

CI-29638 PARTS LIST C(CI-8-1

TYPE D-153 SPEED REDUCER ASSEMBLY
TROLLEY 100A7023F322

DESCRIPTION

GEAR CASE
SHAFT, MOTOR

PINION, MOTOR ... .. i

GEAR, MOTOR

SHAFT, INTERMEDIATE .........ccvninincnns

GEAR, DRIVE
SHAFT, DRIVE

BEARING RETAINER ...........ovciviennnes

BEARING RETAINER
0-RING
SPHERICAL ROLLER BEARING

OIL SEAL ...ttt ie i aaens S
BEARING RETAINER .......c.iiiiiiaiainnnnn.

O-RING
SPHERICAL ROLLER BEARING

OIL SEAL ..o i
INSPECTION COVER . ..uvneeiiiiiininnn .
BREATHER ... . i
"STREET ELBOW, 3/8 IN X 90 DEG

PIPE NIPPLE 1/2 X 95
PIPE PLUG, 1/2 IN
PIPE TEE, 1/2 IN

PIPE NIPPLE, 1/2 IN X 115 MM .............

PIPE CAP, 1/2 IN
STREET ELBOW 1/2 X 90
LUBRICATION CHART (NOT SHOWN)
OIL LEVEL LABEL (NOT SHOWN)

BEARING RETAINER ......... ... ciiiivann.n.

NOTE: ITEMS 29 THRU 38 NOT USED

- RECOMMENDED SPARE

--------------------------------

.............................

------------------------------

..............................

.............................

.........................

...................................

.................

...................................

.................

............

.....................

........................

.........................

.........................

....................

............

..............

PART NO.

14A1671F1
INTEGRAL
1F12761F1
1F12763
1F1268F1
1F12773
10F9432F1
25F326402
25F3264D1
457910100
257494D1
18Q154D78
25F3527D2
45791070
25249407
18Q154D125
914H10-7
4674
2416V018
2419V112
2423V004
2425V004
2419V115
2403V004

-2416V019

3272340
327145
25F352702
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ILLUSTRATION CI-13
TROLLEY BUMPER
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WHEN CRDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER




ILLUSTRATION Ci-4
BRIDGE ASSEMBLY — A4 DRIVE

i ) ik

N

bl

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER

100A6117-S




WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER



ILLUSTRATION NO. CI-11
BRIDGE AND TROLLEY IDLER WHEEL ASSEMBLY

WHEN ORDERING PARTS ALWAYS GIVE MCCEL AND MACHINE SEAL NUMBER




ILLUSTRATION NO. Ct-8

TYPE D-153 SPEED REDUCER ASSEMBLY

REV/1-80

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER

100A7714
100A7904

"100A7023

100A7024



ITEM

LERNOUO WM

*

CI-29638 PARTS LIST €I-8

TYPE D-153 SPEED REDUCER ASSEMBLY
BRIDGE

DESCRIPTION

100A7024F616 AS SHOWN
100A7024F716 OPP THAT SHOWN

GEAR CASE ... i e
SHAFT, MOTOR ... .o
PINION, MOTOR .......c.iiiiiiiiiiiienranns
GEAR, MOTOR ... . i iainnans
SHAFT, INTERMEDIATE ............c...ccua.en
GEAR, DRIVE ... ..o
SHAFT, DRIVE ...
BEARING RETAINER ....... ... .. ivaiiity
BEARING RETAINER ......... ..oty
O-RING ...irii it
SPHERICAL ROLLER BEARING .................
0 T P
BEARING RETAINER ....... .ot
O-RING ..ottt
SPHERICAL ROLLER BEARING ................. ,
OIL SEAL . vrvie i e e
INSPECTION COVER ... oot
BREATHER ... ..t ittt eeeean
STREET ELBOW, 3/8 IN X 9C DEG ............
PIPE NIPPLE 1/2 X 95 ... ..ot
PIPE PLUG, 1/2 IN ... ... it
PIPE TEE, 1/2 IN ...t
CLOSE NIPPLE 1/2" ... it
PIPE CAP, 1/2 IN .. ... ..

NOT USED

LUBRICATION CHART (NOT SHOWN) ............
OIL LEVEL LABEL (NOT SHOWN) ..............
BEARING RETAINER .............oiiivvni.n,

NOTE: ITEMS 2% THRU 38 NOT USED

-~ RECOMMENDED SPARE

PAGE

PART NO.

14A1671F1
INTEGRAL
1F12761C2F1

1F12763C2

1F12765C1F1
1F12770C2
10F9434F]
251326402
25F3264D1
457910100
25249401
18Q154D78
25F3527D2
45791070
257494D7
18Q154D125
914H27-F2
4674
2416V018
2419V1le
2423V004
2425V004
2419v102

+ 2403V004

327340
327145
25F352701
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ILLUSTRATION NO. Cl-14
BRIDGE SPRING BUMPER ASSEMBLY
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WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER



ITEM

T P oINS

|~

CI-29638 PARTS LIST CI-14

BRIDGE SPRING BUMPER
16E8499D2 4 UNITS REQ'D.

DESCRIPTION
HOUSING ... i i
SPRING .. .v i
PLUNGER ... s
MACH. BOLT, HEX HD, 5/8-11 X 9-1/2 IN ....
STOP NUT i i i i nea s
CAPSCREW, HEX HD, 3/4-10 X 3-1/4".........

HEX NUT, 3/4=10 .......cciiieniiieinnnnnnnn
LOCKWASHER, 3/74 IN .. ... ... iiiiiiinnt,
CABLE, 3/8 IN DIA X 27 IN LG, TYPE 2 .....
ROPE CLAMP ...t

PAGE

PART NO.

16E8499D2
177663
16F6405D1
20Q2600424
207716017
20Q260D453
20Q270048
3616V015

3621D4
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CI-29638 PARTS LIST HL-92-5

HEW 587 MOTOR ASSEMBLY
MAIN HOIST

DESCRIPTION

MOTOR,HEW 587,200.00HP,460V,3PH,60HZ. ... ..
CONSISTS OF THE FOLLOWING ITEMS
NOT USED
STATOR ASSEMBLY (INCLUDES ITEMS 4 AND 5) .
STATOR COIL SET . unnreninnnennaeannnns
SLOT INSULATION (FOR ONE SLOT) ...........
ROTOR ASSEMBLY (INCLUDES ITEMS 7-11).....
ROTOR COIL SET . vvsesesaeaannannennn.
SLOT INSULATION (FOR ONE SLOT) ...........
S
SLIP RING ASSEMBLY .......'ouvreeunannannn.
ROTOR SHAFT ASSEMBLY ... .....c.oevnennnnn.
INCLUDES THE FOLLOWING PARTS
LOCKWASHER , TABBED . ... vvverneenannens
LOCKNUT . e et e
SNAP RING - evneeeneee e eeeeeeaanneans

SNAP RING .. evvnrneenseeeeaaeaennnn, ,

LOCKNUT ..... P
LOCKWASHER .. ..ot
NOT USED ,

PIPE NIPPLE, 1/8 IN (ORDER BY LENGTH) ....
PIPE COUPLING, 1/8 IN ... ... . .iiiiilt,
GREASE FITTING, 1/8 IN ....... .. .. . ...,
PIPE PLUG, 1/8 IN ... ... ... i,
FAN, EXTERNAL ..... ...,
GUARD, FAN ...
REAR HEAD .. ... i,
REAR BEARING ... ... ..oty g
CAP, REAR BEARING (OUTER) ................
CAP, REAR BEARING (INNER) ................
GASKET, TERMINAL BOX MOUNTING ............
TERMINAL BOX ASSEMBLY ....................

INCLUDES ITEMS 24, 25 AND 26

GASKET, TERM. BOX COVER ..................
COVER, TERM. BOX ... ... ... ... . ..ol
MACH. SCREW, HEX HD, 1/4-20 X 5/8 IN .....
LOCKWASHER, 1/4 IN ... ... ... ciiiiinnn.
FRONT BEARING ...... ... ... .. ...
CAPSCREW, HEX HD, 3/8-16 X 1-1/2 IN ......
CAPSCREW, HEX HD, 3/8-16 X 1-1/4 IN ......
LOCKWASHER ,3/8 IN ... ... oo,

PAGE

PART NO.

587M1089

587M01302AF
587M01302F
570F60D163

5873M11616AFS1R

587M02051F
570F66D70
574E497
9577A3-1

510E1181D1F1

18H7038D5
20H1516D9
1872013
1822037
2023031
1821021

2409v001
4471010
2423V001
574E495-F1
14R12
572E1479
257819018
572F708
572F709
520H793
514E560-F1

0860V11l
3616V007
25T819D17
0826V043
0826V042
3616V009
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CI-29638 PARTS LIST HL-92-5

HEW 587 MOTOR ASSEMBLY

" MAIN HOIST

ITEM

DESCRIPTION

CAP, FRONT BEARING (OUTER} ...............
CAP, FRONT BEARING (INNER) ...............
FRONT HEAD ...... .ot iens
COVER, BRUSH INSPECTION .................n
STUD, BRUSHHOLDER .......ccciiverninnnn.
HEX JAM NUT, 1/2-13 ... .. ..o iiiiiiinnnnnn
SPACER, BRUSHHOLDER ............c.ovvinnns
SEPARATOR, BRUSHHOLDER ...................
INSULATOR, BRUSHHOLDER STUD ..............
BRUSHHOLDER ASSEMBLY .................ent.
BRUSHHOLDER ASSEMBLY .....................
EACH INCLUDES ITEMS 38 AND 39
SPRING (W/BACKUP PLATE) ..................
ROLL PIN, 0.078 X 1 IN ......coveunnonnn.
BRUSH, CARBON ...... . vivimiiiiieennns,

PART NO.

525F87
525F88
572A221
514F1192
520H690
2161V005
518F314D2
573F161
518F134-1
9573F66-5
9573F66-4

17254801
197223D23
73Q1002

PAGE 2
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ILLUSTRATION NO. CM-18
MOTOR ASSEMBLY
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CI-29638 PARTS LIST CM-18-3

HEW 324 MOTOR ASSEMBLY
TROLLEY

DESCRIPTION

THIS MOTOR INCLUDES A BRAKE. SPECIFY WITH
OR WITHOUT A BRAKE WHEN ORDERING NEW MOTOR
MOTOR,HEW 324,10.00HP,230/460V,3PH,60HZ. ..
CONSISTS OF THE FOLLOWING ITEMS
BEARING RETAINER, FRONT ..................
BEARING, FRONT END .................... e
FRONT HEAD ...ttt iei i
BEARING, DRIVE END ..........ccoiiiinnn.
STUD, BRUSHHOLDER ............ccivvviiinn.
STUD INSULATOR ...ttt iiiiiiinanaans
BRUSHHOLDER ASSEMBLY .............c.oo.es.
EACH INCLUDES ITEMS 9 AND 10
SPRING ASSEMBLY .......vuiiiiiiiiiiinnnn,
ROLL PIN, 0.078 DIA X 3/4 IN .............
BRUSH, CARBON .......coiiiiiiiiiiiiiinnt,
REAR HEAD ... .. it

BEARING RETAINER, REAR ................... .

BASE, TERMINAL BOX ....ovnnerreennnnnn..
COVER, TERMINAL BOX ...oooovneeennnnnnn..
GASKET, TERM. BOX COVER ..................
COVER, BRUSH INSPECTION ........cocoun....
GASKET, TERMINAL BOX MOUNTING ............
JAM NUT, HEX, 3/8-16 . ©oovvnreemnnnnnnn,
BOLT, SPECIAL (INSPECTION COVER) .........
WING NUT e e e
EYE BOLT «oeeneee e e e e
SHOULDER BOLT &+ vveveseeeeeeenaannns
BASIC HARDWARE KIT ..o,
STATOR ASSEMBLY ..o eeeeeneeeeennns,
CONSISTS OF ITEMS 201-299
STATOR COIL SET . .wovieeneneeeeaannnss
SLOT INSULATION (FOR ONE SLOT) ...........
LIFTING EYE BOLT «ovnvneeeiaeeaennnns
ROTOR ASSEMBLY .. .eveeeeaeaeennns
CONSISTS OF ITEMS 301-399

ROTOR COIL SET . .'tvtieeananenennn,
SLOT INSULATION (FOR ONE SLOT) ...........
SHAFT ASSEMBLY ..o,
SLIP RING ASSEMBLY ..o,
FOLLOWING ITEMS NOT SHOWN

HEATER

..................................

- RECOMMENDED SPARE

PAGE

PART NO.

324M1328

572F62001
25T816D9
572A117D1
25T816D9
520H778
518F134D84
9573F76-1

17754804
197223019
73Q10D1
572E1370
572F62001
587E4
514E76
520H218
514F1045D1
520H775
2061v003
520H809
520H773
520H774
20Q1D12
521F6D1
324M01304AF

324M01304F
570F81D42
20H1027
3243M11603AF56R

324M02056F
570F80D29
510E646D2F1
9577A5-1

80713203
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CI-29638 PARTS LIST HL-92-1

_ HEW 404 MOTOR ASSEMBLY

ETEM

—

oW~ WM

—

BRIDGE 2 UNITS REQ'D.

DESCRIPTION

MOTOR HEW 404,30.00HP,230/460V, 3PH,60HZ. ...

CONSISTS OF THE FOLLOWING ITEMS

EYEBOLT v oeveeeeeee et e e e e,
STATOR ASSEMBLY (INCLUDES ITEMS 4 AND 5) ..
STATOR €OIL SET &.uvverernsenaennniaannns
STATOR SLOT INSULATION SET .....evnvennn...
ROTOR ASSEMBLY (INCLUDES ITEMS 7-11) ......
ROTOR COTL SET & vnvereienereaennraannns.
SLOT INSULATION (FOR 1 SLOT) ...eevveenn...
o
SLIP RING ASSEMBLY . .''vueeeunennernnnnns
ROTOR SHAFT ASSEMBLY .. .euvveernvnnnennnn..

INCLUDES THE FOLLOWING PARTS

LOCKWASHER, TABBED ............c..iiunin..
LOCKNUT e e it na s
SNAP RING . .ve ittt
RING, ROTOR SUPPORT ..........ccciinininnn,
PIPE NIPPLE, 1/8 X 5=1/2 IN ...............
PIPE COUPLING, 1/8 IN ........cciiiivinnn.
GREASE FITTING, 1/8 IN ......... ... ... ...
PIPE PLUG, 1/8 IN ... . ittt
FAN, EXTERNAL ... ... .. i
FAN GUARD ... . .t
REAR HEAD ... i
REAR BEARING ...... ... cciiiiiiiiiininnnnn,
RETAINER, REAR BEARING ....................
GASKET, TERMINAL BOX MOUNTING .............
TERMINAL BOX ASSY (INC.ITEMS 24,25,26).....
GASKET, COVER ...... ..o it
COVER, TERMINAL BOX ............ccvviiinn.
MACH. SCREW, RD RD, 1/4-20 X 1 IN .........
LOCKWASHER, 1/4 IN ...... .. ... ..o iu...
HEX NUT, 1/4-20 ...... ... iiiiniiiiiiin.
FRONT BEARING ...... ... ... .. oot

CAPSCREW, HEX HD, 3/8-1
CAPSCREW, HEX HD, 3/8-1

oy
b
(T:w
-3
.
=~
—t
=

LOCKWASHER, 3/8 IN ....... .. ..ot
RETAINER, FRONT BEARING ...................
FRONT HEAD ... ... . it
COVER, BRUSH INSPECTION ...................
COVER BOLT, SPECIAL ....... ... oo

PAGE 1

PART NO. qQry

—

404M1189

520H801
404M01303AF
404M01303F
570F85D6
4043M11616AF56R
404M02056F
570F84D4
574F870
9577A2-1
510E618D2F1

w ~J
£ it N = DN

18H7038D11
20H1516D8
1872061
574F83401
2419v020
2409v001
4471-D10
2423v001
574E280F1
514E434
572E1355
257816012
572F600
520H772 .
514E472
520H285
514E121
0860V114
3616V007
2145V001
257816016
0826V051 1
0826V050
26164009 2
572F604
572A115D1
514F1047D1
520H804
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CI-29638 PARTS LIST HL-92-1 PAGE 2

HEW 404 MOTOR ASSEMBLY
BRIDGE 2 UNITS REQ'D.

ITEM DESCRIPTION PART NO. qQTyY
SHOULDER BOLT ......civiiiiirinnnaennaanns 20Q1-D20 2
EYE BOLT ..ivrrr ittt it ieniiiaenns 520H801 2
WING NUT .. e i e e 20H1067 2
33 STUD, BRUSHHOLDER .........c.civiiuinennienn 520H723 2
HEX JAM NUT, 1/2-13 ... . .iiiiiiiiiinnnnn 2161V005 2
34  SPACER, BRUSHHOLDER .............coivunnns 518F1340D7 8
35 SEPARATOR, BRUSHHOLDER ........... PP 577H741 2
36 INSULATOR, BRUSHHOLDER STUD ............... 518F134D12 2
37 * BRUSHHOLDER ASSEMBLY ................ccoens 73Q6 3
EACH INCLUDES ITEMS 38 AND 39
38 * SPRING (W/BACKUP PLATE) .........civvvennn. 17754803 2
39 ROLL PIN, 0.078 X 3/4 IN .......ccovvinnnnn 197223D19 2
40 * BRUSH, CARBON .........ieivimmiiiiiinnnnnnn 73Q10D1 6
HEATER NOT SHOWN ............ Ceeieaeaeaa. 80713201 1

* - RECOMMENDED SPARE




ILLUSTRATION NO. CB-35
SBE BRAKE ASSEMBLY

U

* REFER TO BULLETIN ED-12
OR CRANE MAINTENANCE
MANUAL FOR SERVICE INFOR-
MATION ON BRAKE SHOES
AND LININGS.

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER

REV. 8/80



CI-29638 PARTS LIST CB-35-5

_ 19SBE BRAKE ASSEMBLY

‘IT.EM

WSO LN =

*

MAIN HOIST

DESCRIPTION

195BE BRAKE ASSEMBLY ............ ... .0t

INCLUDES ITEMS 1 THRU 69
BRAKE ROD . ..ottt e
JAM NUT, 1-1/4-12 UNF, PLT ...............
PIVOT LINK ... i
NEEDLE BEARING, SEALED ...................
SHAFT . e
SPACER ... i e
NEEDLE BEARING, SEALED ...................
SHOE HOLDER .....coviiiniiiiiii i,
BOLT, SHOE HOLDER ........... P
LOCKWASHER, PLT, 3/4 IN .... ... ...utt.
BELLEVILLE WASHER, 1 ID X 0.078 IN THICK .
NUT, SLOTTED HEX, 7/8-9 ..........coien...
PLAIN WASHER, 7/8 IN ... ... oiviiiiin.n.
NOT USED

CAPSCREW, HEX HD, 1-3/8-12 X 7-1/2, GR 5 .
LOCKWASHER, PLT, INT. TOOTH, 1-3/8 IN ....
HEX NUT, 1-3/8-12 UNF ....... ... .. oiaa..
CAPSCREW, HEX HD, 1-3/8-12 X 2-1/2, GR 5 .
PLAIN WASHER, PLT, 1-3/8 IN ..............
BLOCK, PIVOT ... it
LINK i e
LINK L e e i
BOLT, SHOE HOLDER PIVOT ..................
END WALL, SPACER HOUSING .................
COVER, SPACER HOUSING ....................
MACH. SCREW, PAN HD, PLT, 10-24 X 1/2 IN .
LOCKWASHER, PLT, NO.10 ...................
SPACER, ADJUSTMENT ....... ... ... ... . ...
END WALL, SPACER HOUSING .................
STOP, BRAKE ROD ... ...,
SPRING PIN, 1/4 IN DIA X 2-1/2 IN LG .....
MACH.SCREW,HEX HD,PLT,5/16-18 X 3-1/4 IN .
LOCKWASHER, PLT, 5/16 IN .................
SIDEWALL, SPACER HOUSING .................

- RECOMMENDED SPARE

PAGE

PART NO.

19SBEBOOASC]

20F347D3
2165V012
15F509D1
257932D15
10F910503
18H8078D9
257932015
15E704
20F318010
3616V015
172286022
2169V009
3632V010

13F3084D3
10F9079D9
6E285
6E28302
6€283D1
2078394014
182733024
2149v013
207839401
3611V017
15F508
6E£284
6E284
20F314D13
15F511D2
87H40D3
0862V096
3616V005
18F1940
15F51101
29F4379
192223D121
0826V032
3616V008
15H510
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CI-29638 PARTS LIST CB-35-5

_ 19SBE BRAKE ASSEMBLY

*

MAIN HOIST

DESCRIPTION

SHOE ASSEMBLY . ..ottt iieeiinanaanennn
SPRING, BRAKE ROD ......oovvvrrrnnnnennn.
CAPSCREW, HEX DR HD, 1-3/8-12 X 12 IN ...

27N S U
CAPSCREW, HEX HD, 5/8-11 X 5-1/2, GR. 5 ..
LOCKWASHER, PLT, 5/8 IN ......ccvvuvunnnnnn
SPACER & vttt eere et aan
ARMATURE ..ottt ettt itneneeaaacaannn
BOLT, BASE FRICTION STOP ..........cevenn..
NUT, SLOTTED HEX, 1-8 UNC ................
BELLEVILLE WASHER, 1 ID X 0.098 IN THICK .
WASHER, PLAIN, 1 IN ... .oiiviennnnanennnn
SPRING, TORQUE .. vvvevromeeeeeiiiiaeannns
SEAT, TORQUE SPRING ......coiniiiiinnanennns
CAPSCREW, HEX HD, 3/4-10 X 2-1/2 IN ......
LOCKWASHER, 3/4 IN .. ... oo iiiiiiiaaeennnn
BASE ottt e
HEX NUT, 1-14 N.S. ... ....tiinnnn. e )
BOLT, SPRING ADJUSTING .......coevvuununen
BOLT, ARMATURE ......iciriiiiiiiaiaanenns
SPACER, ARMATURE .......iiiiriiiiinanannn.
COTL, MAGNET ..oiitiiiiiiiiiii i eeii e
O-RING ottt et ittt ee it
MAGNET CASE .\ttt ettt eeeneaaens
CAPSCREW, HEX HD, PLT, 5/8-11 X 3-1/2 IN .
LOCKWASHER, PLT, 5/8 IN ..........cc..hun.
CAPSCREW, HEX HD, 3/4-10 X 2-1/2 IN ......
LOCKWASHER, 3/74 IN ...t iinnnannns
BASKET oottt e e
END L AP e et e eeeeeeeee e a e e amemamarae amar e
COVER, TERM. BOX ...cviiiiiiiiiiiaannnann.
GASKET ottt e e et e e
TERM. BOX ot vveeee e innsenneaeenns
CAPSCREW, HEX HD, PLT,1/2-13 X 1/2 IN ....
LOCKWASHER, PLT, 1/2 IN ........cciiunn...
MACH. SCREW, RD HD, PLT, 1/4-20 X 3/8 IN .
LOCKWASHER, PLT, 1/4 IN ........coinan...
NUT, SLOTTED HEX, 5/8-11 UNC .............
SPRING PIN, 1/4 INDIAX 1 INLG .........

THE BRAKE WHEEL (ITEM 70) IS FURNISHED
- RECOMMENDED SPARE

PAGE

PART NO.

915F84-F5
172595
2078394023
15F49403
20Z711D108
3616V013
18H8078D10
81A92
20F381D1
2169v010
172286D23
3632v011
177596
18H8079D5
0626V134
3615v015
15A57
2145v010
20F318D9
20F314D14
18F1866D3
75A35D1
457910159
81A91
0826V121
3616V013
0626V134
3615V015
20799502

2

qQTY

15€70501
87216203
20799602
877216106
0826V073
3616V011
086GV107
3616V007
2065V009 -
1922230111
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CI-29638 PARTS LIST DB-3-7

ADJUSTABLE MAGNETIC DISC BRAKE
TROLLEY

ITEM DESCRIPTION

NOTE: ITEMS 11 AND 12 ARE NOT INCLUDED
WHEN ORDERING A COMPLETE BRAKE. THESE
ITEMS MUST BE ORDERED SEPARATELY.

BRAKE ASSEMBLY,TYPE CD-4A ................
COLLAR SUBASSEMBLY ...............ooiaa.t.
INCLUDES ITEMS 3 THRU 6
SNAP RING ... .ttt i nanaes
MOUNTING PIN ... it
HEX NUT, JAM, PLT, 1/2-13 ................
HEX NUT, SELF LOCKING, 1/2-13 ............
GASKET, 1/8 X 1/4 X 38 IN, SELF ADHESIVE .
DISC PLATE ... ici i
* FRICTION DISC .....coitiiiiiiiiinnnnnnnnn
ARMATURE ... .. it
* POT ASSEMBLY ...t iiiisieiennnnn
SPRING ... e s
ADJUSTING SCREW ..........coiiiivinnnn...
SPRING GUIDE ....... .o
SNAP RING ........ e e e
COVER ... it
CAPSCREW, HEX HD, 1/4-20 X 1-1/4 IN ......
LOCKWASHER, 1/4 IN, EXTRA DUTY ...........
LATCH, COVER . ... i
CAPSCREW, HEX HD, 7/16 X 1 IN ............
LOCKWASHER,7/16 IN, EXTRA DUTY ...........
DISC HUB .. i e ie i aennnns

* - RECOMMENDED SPARE

PAGE

PART NO.

100A7238-1
918t11-1

1822D128
19F202
2161V005
20H1614D6
315F132
315F108
81E41
981A10-5
177140
20F410
18H5717
18722027
314F357
0826V007
3643V009
306H617
0826V059
3643v012
313F839
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ILLUSTRATION NO. CB-36
SBEM BRAKE ASSEMBLY

L

*REFER TO BULLETIN ED-13 OR CRANE
OPERATION AND MAINTENANCE MANUAL
FOR SERVICE INFORMATION
ON BRAKE SHOES AND
LININGS.

REV. 10/80 P&H
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CI-29638 PARTS LIST {B-36-2

_ 10SBEM BRAKE ASSEMBLY

ITEM

OO0 PN

*

BRIDGE 2 UNITS REQ'D.

DESCREPTION

ok i g

10SBEM BRAKE ASSEMBLY ....................

INCLUDES ITEMS 1 THRU 74
BRAKE ROD ... ittt
JAM NUT, 5/8-11 UNC, PLT ... ... .. ... .....
PIVOT LINK ... it iiaenne
NEEDLE BEARING, SEALED ...................
SHAFT o e e
SPACER ... v
NEEDLE BEARING, SEALED ...................
SHOE HOLBER ....... ... ... i,
BOLT, SHOE HOLDER ..........covviiiinannn.
LOCKWASHER, PLT, 3/8 IN ......... ... .c.tt.
BELLEVILLE WASHER, 1/2 ID X 0.049 IN THK .
NUT, SLOTTED HEX, 1/2-13 THD .............
PLAIN WASHER, 1/2 IN, HVY ................
NOT USED

CAPSCREW, HEX HD, 3/4-18 X 3-1/4 IN, GR 5.
LOCKWASHER, PLT, INT. TOOTH, 3/4 IN ......
HEX NUT, 3/4=18 THD ......... ... ... ...t
CAPSCREW, HEX HD, 3/4-16 X 1-3/4 IN, GR 5.
PLAIN WASHER, PLT, 3/4 IN .. ..............
BLOCK, PIVOT ... ... . i,
LINK
LINK ..ot e,
BOLT, SHOE HOLDER PIVOT ..................
END WALL, SPACER HOUSING .................
COVER, SPACER HOUSING ....................
MACH. SCREW, PAN HD, PLT, 10-24 X 1/2 IN .
LOCKWASHER, PLT, NO.10 ...................
SPACER, ADJUSTMENT ......... ... ... ... ....
END WALL, SPACER HOUSING .................
STOP, BRAKE ROD ....... ... ..o ivniiennnnn.
SPRING PIN, 3/16 IN DIA X 1-1/8 IN LG ....
MACH. SCREW, HEX HD, 10-24 X 2-1/4 IN ....
LOCKWASHER, PLT, NO.10 ...................
SIDEWALL, SPACER HOUSING .................

- RECOMMENDED SPARE

PAGE

PART NO.

10SBEM200ASC1

20F321
2161v007
15F486
25793204
10F9060
18H807803
25293204
15F483
20F318D4
3615V009
172286014
2169V005
3632V005

6F761
10F9079D3
6E£261
6E259D1
6E25902
20712730208
182221208
2149V008
20212730131
3632V009
15F484
6E263D2
6E£263D1
20F3140D4
15F485D2
87H43
0862V096
3616V005
18F1842
15F485D1
29H1178
197223088
0846107
3616005
15H540
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CI-29638 PARTS LIST (B-36-2

_ 10SBEM BRAKE ASSEMBLY

BRIDGE 2 UNITS REQ'D.

PAGE

PART NO.

915F84-F2
172562
20212730540
81A86
20F314D5
2169V005
172286015
3632V005
177561
18H8079D2
0626V079
3615V011
15A48
2145V007
20F318D3
20F314D6
18H8137
75A501
457910145
81A85
0826V025
3616V008
0826V1i14
3616V013
20299502
15E695D1
87716202
20299602
87216105

Qry

ITEM DESCRIPTION
37 * SHOE ASSEMBLY ... . i
38 SPRING, BRAKEROD ....... . coiviiiinienn,
39  CAPSCREW, HEX HD, 3/4-16 X 7-1/2 IN, GR 5.
40 ARMATURE ... oottt iannas
41 BOLTY, BASE FRICTION STOP .................
42 NUT, SLOTTED HEX, 1/2-13 THD .............
43 BELLEVILLE WASHER, 1/2 ID X 0.059 IN THK .
44  PLAIN WASHER, 1/2 IN, HVY ... ............
45 * SPRING, TORQUE .......cceuivniniiuinnnnnnen
46  SEAT, TORQUE SPRING .........ccveieiiennnn
47  CAPSCREW, HEX HD, 1/2-13 X 1-1/2 IN ......
LOCKWASHER, 1/2 IN ... .. iiiieniiinnnnn
48  BASE ... e ieee ey
49  HEX NUT, 5/8-11 THD .........¢ccvvuvnnnnnn.
50 BOLT, SPRING ADJUSTING ..........c.ccnounn
51  BOLT, ARMATURE ...... ..o iiiiinann,
52  SPACER, ARMATURE ...........cciieniinnnnnn,
53 * COIL, MAGNET .......ivriiiiiiiiiienns
54 0- RING ... iiniiii ittt iaanes
B5 MAGNET CASE ... . it
56  CAPSCREW, HEX HD, 5/16-18 X 1-1/2 IN .....
LOCKWASHER, PLT, 5/16 IN .................
57  CAPSCREW, HEX HD, 5/8-11 X 1-3/4 IN ......
LOCKWASHER, PLT, 5/8 IN ........c..ivnintn
58  GASKET ..ot i it
59  END CAP .. ittt iiiinsaeaaaas
60 COVER, TERM. BOX ........ccoeiieinneinannen
61 GASKET ................ e eean e
62 TERM. BOX .. ...ttt
63— -CAPSCREW,;—HEX-HD;—3/8~16" X172 IN— ..~
LOCKWASHER, PLT, 3/8 IN ... ... .ot
64 MACH. SCREW, RD HD, 1/4-20 X 3/8 IN ......
LOCKWASHER, PLT, 1/4 IN ... ...
65 NUT, SLOTTED HEX, 1/2-13 THD .............
66 PIN SPRING, 1/4 INDIAX 1 INLG .........
67  SPRING ... . it
68 * WHEEL CYLINDER (SOLD ONLY AS COMPLETE
ASSEMBLY) ..o
69  PLAIN WASHER, PLT, 5/8 IN ................
70 HEX NUT, PLT, 5/8-11 THD .................
71  CAPSCREW, HEX HD, 3/8-16 X 1-1/4 IN ......

*

- RECOMMENDED SPARE

0826V037
3616V009
0860V107
3616V007
2169V005
1972230111
172563

100A6115-1
3631v011
2145V007
0826V042
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AIR INTAKE SHROUD

20,21

ILLUSTRATION CB-18A
MAGNETORQUE BRAKE

AIR EXHAUST SHROUD

20.21
19 "

YLl

WHEN DRDERING PARTS ALWAYS GAE *SODEL AND MACHINE SERIAL NUMBER



CI-29638 ' PARTS LIST CB-18A-4 PAGE 1

. MODEL 2408A MAGNETORQUE BRAKE ASSEMBLY
215028-75 MAIN HOIST

ITEM DESCRIPTION PART NO. QTY
1 FIELD ASSEMBLY - ovvvoeeeeeeanaenannnnn, 9571A89-1 1
2 ROTOR ASSEMBLY (INCLUDES THE FOLLOWING) .. 9574E37-4 1

EAN © oo 574E563 1
CAPSCREW, HEX HD, 1/2-13 X 2-3/4 IN ...... 0626V084 6
PLAIN WASHER, 1/2 IN ©novvoeneeeenannnn 3631V009 6
SOFT WIRE NO. 16 GA. X 2 FT. LG. .........  =====-= 1
SHAFT ASSEMBLY - .'vvrveseseeennenennnn, 510E1348-F1 1

INCLUDES KEYS AND THE FOLLOWING

LOCKNUT v v vv v e e e e e e e e 2023020 1
LOCKWASHER .« v o v oo e e e e e eaieeees 1871020 1
RETAINING RING ........ R 1872014 1

3 FRONT HEAD o ovomon oo 572E1533 1
& REAR HEAD . ooonoe e e 572E1534D2 1
5  BEARING CAP, INNER .....ovoesineenneeannnn 572F740 2
6 % FRONT BEARING ... ooovoonoesrsreeeenneenns 257100020 1
7 % REAR BEARING +ovvvvnoeee e eeeeeeennenns 257451023 1
. 8 CONDUIT NIPPLE «ovovoreeeeeeeaaennn. ‘ 20H287207-2 1
9 TERMINAL BOX oo e 95871-10 1

10  NOT USED

11  NOT USED

12 NOT USED

13 NOT USED

14  LUBRICATION INSTRUCTION PLATE ............ 532H556 1

15 NAMEPLATE - vnvovnsesneee e e 32H397 1

16 DRIVE SCREW, NO. 4 X 1/4 IN .....vvueee... 2074202 6

17 LUBE FITTING, 1/4 IN ©.uvrorrneeennenns 4471D14 2

18  NOT USED

19 EYEBOLT, 1 IN ©ortrerre e see e 207517D26 1

20 CAPSCREW, HEX HD, 5/8-11 X 2 IN .......... 207517D26 12

21 LOCKWASHER, 578 IN . ovuvreerrennannnnns. 3615V013 12

22 CAPSCREW HEX HD, 1/2-13 X 3-1/2 IN ....... 0626V087 4

23 CAPSCREW, HEX HD, 1/2-13 X 4 IN .......... 06261089 4

24 LOCKWASHER, 172 IN \\vuovreeeaannn.. 3615V011 8

ITEMS 25 THRU 30 ARE NOT USED
31 PIPE, GALV, 1/2 IN ©@rororreeaaaannns mmmmee 2
32 HYLOMAR COMPOUND . ..o, 21758702 (
FOLLOWING ITEMS ARE NOT SHOWN

33 SHROUD v oveneee e e e 527A22D1 1

34 SHROUD & oovveee e e e 527A2202 1

35  SCREW, HEX HD, SELF TAP, 1/4 X 1 IN ...... 20741011 4

36 LOCKWASHER, 174 IN ..©@oorrorrsreannnnnn. 3616V007 4

. * - RECOMMENDED SPARE



Gorio
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ILLUSTRATION NO. CB-37
HYDRAULIC BRAKE SYSTEM
TWO-BRAKE, ONE-MASTER
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17
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WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SSUAL NUMBER

100A6497



CI-29638 PARTS LIST CB-37-1

HYDRAULIC BRAKE SYSTEM

" 100A6497-1

ITEM

—
= OWROSNWUMI S WN Pt

[ I e I S e e e
WO AWM

RN MM RN
QO SNOWUfWN -

*

DESCRIPTION

MASTER CYLINDER ASSEMBLY ................. '

SEE TLLUSTRATION C-58A FOLLOWING
STREET ELBOW, RED, 3/4 X 1/2 X 90 DEG ....
AIR FILTER ...ttt
WARNING DECAL ....... ... iiiiieniiiaa.t,
OIL RESERVOIR ... . i,
MALE CONNECTOR,3/8 TUBE,1/2 IN PIPE THD ..
MALE ELBOW,45DEG,3/8 TUBE,1/2 IN PIPE THD.
NUT,3/8 IN ,BRASS,370EG JIC FLARE ........
SLEEVE,3/8 IN BRASS,37DEG JIC FLARE ......
MALE ELBOW,90DEG,3/8 TUBE,1/2 IN PIPE THD.
COPPER TUBING,3/8 0.D.X0.035 IN WALL
(LENGTH AS REQUIRED). ... ... ... .. ...,
BLEEDER FITTING ..... oottt
PIPE BUSHING,1/4 IN M X 1/8 IN F, BRASS ..
HOSE ASSEMBLY ........ ... .o,

MALE CONNECTOR,3/8 TUBE,1/4 IN PIPE THD ..,
- MALE ELBOW,90DEG,3/8 TUBE,1/4 IN PIPE THD.

BRACKET ... ..
CAPSCREW, HEX HD, PLT, 5/16-18 X 1 IN ....
LOCKWASHER, PLT, 5/16 IN .................
BULKHEAD UNION,TUBE-TO-TUBE,3/8 IN ,37 DEG
JIC FLARE ... et
UNION TEE,3/8 IN ,BRASS,37DEG JIC FLARE ..
CABLE CLIP ... .. i
CAPSCREW, HEX HD, PLT,1/4-20 X 1 IN ......
LOCKWASHER, PLT, 1/4 IN ........... ... ...,
UNION,3/8 TUBE,1/8 IN PIPE THD............
MALE CONNECTOR,3/8 TUBE,1/8 IN PIPE THD...
MALE ELBOW 90DEG,3/8 TUBE,1/8 IN PIPE THD.
BLEEDER HOSE,5/16 OD X 3/16 ID X 24 IN ...
(NOT ILLUSTRATED)

AR-AS REQUIRED. QUANTITY VARIES ACCORDING
TO LENGTH OF HYDRAULIC TUBING RUNS.

- RECOMMENDED SPARE

PAGE

PART NO.

100A6569-1

24427008
47750
32Q114
272426
44781105
2414V004
2071143D1
182160301
2412V019

467216
2401v001
44P194D1
447811D2
2412V017
16H241801
0826V023
3616V008

44A1042D5
2429V003
327114D4
0826V006
3616V007
4471043D1
447811D3
2414V016
447683

qQry



{LLUSTRATION NO, C-58A
BRAKE MASTER CYLINDER ASSEMBLY

17

" REV8/78 ' P&H

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND IMACHINE SETAL NUMBER

100A6569




CI-29638 PARTS LIST C-58A-1 PAGE 1

_ HYDRAULIC MASTER CYLINDER
100A6569-1

TTEM DESCRIPTION PART NO. QY
1 * CYLINDER ASSEMBLY ........................ 38038D1 1

INDIVIDUAL PARTS NOT FURNISHED. ORDER
COMPLETE MASTER CYLINDER.

2 BASE (INCLUDES ITEM 3) ....... P 16E5259 1
3 BUSHING ...ttt 5H2598 2
4  SLEEVE ... it e 18H7196 2
S PIN L e 19H3086 1
6 SNAP RING .........cciiiiiiininninananenns 18722D151 2
7 ARM L e e 6H64201 1
8 LEVER ... i e 6E184 1
9  SPRING PIN,5/32 IN DIA X 7/8 IN LG ....... 197223068 1
10 PIN ot i it 19F7590327 1
11  BOLT,SPECIAL ... ..iiiiiiiiiiiieaannnn, 20F372 1
12 * SPRING,PEDAL RETURN ..........ccivnran.n. 172590 1
13 SPRING GUIDE .......coimii it 18F1919 1
14  HEX NUT, PLT, 9/16-18 .................... 2145V006 1
15 ROD,PUSH ... it ) 2071092 1
16 * BOOT ... 457340 1
17  CAPSCREW, HEX HD, PLT, 3/8-16 X 1 IN ..... 0826V041 .3

LOCKWASHER, PLT, EXTRA DUTY, 3/8 IN ...... 3643V011 3
18 DECAL ..vvvviii i e . 32Q114 1

* - RECOMMENDED SPARE
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ITEM

WO 00~ AW
*

*

CI-29638 PARTS LIST 979A1400

BRAKE RECTIFIER
979A1400-6  MAIN HOIST

DESCRIPTION

PANEL + v et e e e e e
CIRCUIT BREAKER, 60A (CB) ..u'vvuvvvncnrnns
TRANSFORMER, 3.00 KVA (T) «ovevniinrrnnnnns
VARISTOR (RV) .+ vvvvmnemeeeaaenaaannnnnss
RECTIFIER (REC) - vunemneeeaeeaennnnnnn.
BRAKE RELAY (BR) - .'evnevneesenaunaeneens
SEE ILLUST. FE-12-186 FOLLOWING
SCR/SCR POWER MODULE .. ....vuneunnennnnnn.
BRAKE CONTROL CIRCUIT +uvvvrvnennennnnnns
CONTACTOR, SIZE 1, 25A (BRZ) .eveovvnnnn..
SEE ILLUST. CC-92-1 FOLLOWING
TERMINAL BOARD - .. oneeeeniinneenanennns
SCREW, MACH, PAN HD, 8-32 X 5/8 IN ........
LOCKWASHER, NO.8 - rreveeeeeneenaanns,
PLAIN WASHER, NO.8 - .'voeeensnneeeaanns.
CAPSCREW, HEX HEAD, 3/8-16 X 3/4 IN .......
LOCKWASHER, 3/8 IN «.''eeeeennennnnnnnnn, .
PLAIN WASHER, 3/8 IN ©oovrnennineenans,
MACH SCREW, PAN HEAD, 10-24 X 7/8 IN ......
LOCKWASHER, NO.10 .. ooeereeeneennnns,
PLAIN WASHER, NO.10 .ovnrneneeananannnn,
SCREW, MACH, PAN HD, 10-24 X 3/4 IN .......
SCREW, MACH, PAN HD, 8-32 X 7/8 IN ........
CAPSCREW, HEX HEAD, 1/4-20 X 1-1/2 IN .....
LOCKWASHER, 1/4 IN ©ovueneeenaeaaaaainns
PLAIN WASHER, 1/4 IN «oovnireneanaeeoins
SCREW, MACH, PAN HD, 8-32 X 1/2 IN ........
DECAL, "DANGER HIGH VOLTAGE" ..............

-~ RECOMMENDED SPARE

PAGE

PART NO.

779E10D12
7924145010
75Q126D1
80H105001
7571091
479u186D11

75Q129D4
100E4896-4
U25A200FXX1XXX

79E4164D7-7
0862V079
3616V004
3631v003
0826V039
3616V009
3632V004
0862V100
3616V005
3631V004
0862V099
0862V081
0826V008
3616V007
3632V002
0862V077
327136402
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CONTROL PANEL, BRAKE, BRIDGE - S79A596F1
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Ci-29638 PARTS LIST 979A596

BRAKE RECTIFIER PANEL

" 979A596-1 TROLLEY

ITEM

W~ WP N
%*

*

DESCRIPTION

PANEL ... e e
TRANSFORMER, 0.300 KVA ... ... ............
FUSEBLOCK, 30A-250V-1P ... ................
FUSE, 3A-250V ... ... it
AC CONTACTOR 2POLE, DEF. PURP .............

SEE FE-8-2 FOLLOWING FOR DETAILS.

RECTIFIER ... . i
TERMINAL BOARD -~ 6 ... ... .civiiiinnnn..

NOT USED
NOT USED

SCREW, MACH, PAN HD, 10-24 X 1/2 IN .......
SCREW, MACH, PAN HD, 10-24 X 3/4 IN .......
LOCKWASHER, NO.10 ......... e
PLAIN WASHER, NO.10 ............ ... .. ...,

NOT USED

SCREW, MACH, PAN HD, 8-32 X 1/2 IN ........
LOCKWASHER, NO.8 .......... .. .. ...iiis,
PLAIN WASHER, NO.8 . ... ... .. ...,

- RECOMMENDED SPARE

PAGE

PART NO.

e —

779E1005
75254201
7922189
7979502
479U78D1

7571091
79E4164D6F1

0862V096
0862V099
3616V005
3631V004

0862V077
3616Y004
3631v¥003
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ILLUSTRATION 979A1400F2
BRAKE RECTIFIER PANEL
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ITEM

O 00~ [l S I - FUR L LI S

CI-29638 PARTS LIST 979A1400F2

BRAKE RECTIFIER PANEL

G79A1400F2
DESCRIPTION
PANEL ... i e e
CIRCUIT BREAKER, 30A .............cuuun (CB)
TRANSFORMER,1.00 KVA ......... ... ... ..., (M
VARISTOR ... i (RY)
RECITIFER ........... e i (REC)
AC CONTACTOR SIZE #1 .................. (BR)
SEE FE-12-186 FOLLOWING FOR DETAILS.

BRAKE CONTROL CIRCUIT .........c.coe..n (BCC)
TERMINAL BOARD - 6 ..........ccvvnnn.n. (718)

SCREW, MACH, PAN HD, 8-32 X 5/8 IN ........
LOCKWASHER, NO.B «...euoreeirennaeaaaanns
PLAIN WASHER, NO.8 ..oenerernerrnnenennnnns
MACH SCREW, PAN HEAD 1/4-20 X 3/8" ........
LOCKWASHER 1/8% e
PLAIN WASHER, 1/4" ... o0t innannnnns
SCREW, MACH, PAN HD, 10-24 X 7/8" .........
LOCKWASHER, NO.10 ©\eoneneieeeannannnn. .
PLAIN WASHER, NO.10 .. .oouenensanunnnnns
SCREW, MACH, PAN HD, 10-24 X 3/4" .........
SCREW, MACH, PAN HD, 8-32 X 7/8 IN ........
SCREW, MACH, PAN HD, 8-32 X 1/2 IN ........
DECAL, "DANGER HIGH VOLTAGE"™ ..............

PAGE

PART NO.

779E100D8
792414505
75011901
80H105001
7571091
4790186011

100E4896-2
79E4164D6F6
0862V079
3616V004
3631v003
0862V136
3616V0G7
3632v002
0862V100
3616V005
3631V00G4
0862v099
0862V081
0862V077
327136402
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ILLUSTRATION NO. FE-8
CONTACTOR
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ILLUSTRATION CC-92
SINGLE-POLE UNIVERSAL CONTACTOR
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WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER




CI-29638 PARTS LIST (C-92-1

TYPE U-101 CONTACTOR ASSEMBLY

" MAIN HOIST

ITEM

10
11

12

14
15 *

¥*

DESCRIPTION

NOTE:TO ORDER A COMPLETE CONTACTOR ASSY,
WHICH INCLUDES THE COILS AND THE EL-
ECTRICAL AND MECHANICAL INTERLOCKS,
USE PART NO. U25AZ00FXX1XX.

ITEM 1 DOES NOT INCLUDE COILS.

CONTACTOR ASSEMBLY ...... .. ..oty

CONSISTS OF ITEMS 2 THRU 16
NOT USED
ARC SHIELD

MOVABLE CONTACT SUBASSEMBLY ...............

EACH INCLUDES ITEMS 5 THRU 10

ARC RUNNER WIRE ......... ...t
SHUNT o e e
CONTACT TIP ..o i e e

CAPSCREW, HEX HD, PLT, 1/4-20 X 5/8 IN ...
LOCKWASHER, PLT, 1/4 IN ........ ... ... ...

PLAIN WASHER, 1/4 IN, BRASS ...............
CONTACT SPRING ....... ..o,
RETURN SPRING ........ ... i,
RETAINER, RETURN SPRING ...................
STATIONARY CONTACT SUB ASSEMBLY ...........

EACH INCLUDES ITEMS 12 AND 13

BLOWOUT COIL ASSEMBLY ............. ... ...,
CAPSCREW, PLT, STEEL 1/4-20 X 3/4 iN ......

LOCKWASHER, PLT, STEEL, 1/4 IN ...........

PLAIN WASHER, 1/4 IN, BRASS ...............
CONTACT TIP .. i

CAPSCREW, PLT, STEEL, SPEC.,

1/4-20 X 7/16 IN ... ... .. i,

LOCKWASHER, PLT, STEEL, 1/4 IN ...........

SPRING WASHER ... ... i
COIL o

- RECOMMENDED SPARE

...............................

PART NO.

100A10879-

979F789-1
979A175-2

79H2260
79F4825
79H2257D2
0826V003
3616V007
3608v008
172845
172844
18H9080
979A345-2

75F245
9826V002
9616V007
3608v008
79H225702

20H4347-1
8616v007
17F25
975E640-6
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|
I ILLUSTRATION NO. GC-69
TYPE SIR MASTER
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PWAHON CEIDEDNG PARTS ALWAYS GIVE MOOEL AND MACHINE SE2A. NUMELR




ITEM

CI-29638 PARTS LIST CC-69-2

TYPE SIR MASTER
100A3613-2 MAIN HOIST

DESCRIPTION

HANDLE ASSEMBLY (INCLUDES KNOB) ...........
0

SETSCREW,HEADLESS SOCKET,HALF DOG POINT,

1/4-28 UNF X 5/8 IN ... ... vt
BEVEL GEAR ... it
FLANGE BEARING ......... ... iiiiiivininnn,

SETSCREW,HEADLESS SOCKET,HALF DOG POINT,

1/4-28 UNF X 1/4 IN ... ... i,
MACH. SCREW, RD HD, 10-24 NC X 5/8 IN .....
LOCKWASHER, NO.10 ...... ... ..o
DETENT ASSEMBLY ... ... i
* SWITCH ASSEMBLY(INCLUDES ITEMS 10 AND 11)..
STATIONARY CONTACT .......... ..o,
MOVABLE CONTACT ........cciiiiiiiiiinnnns
MACH. SCREW, FIL HD, 10-24 NC X 1-1/4 IN ..
LOCKWASHER, NO.10 ............ccviiiiinninn
TERMINAL BLOCK . ... ...
MACH. SCREW, FIL HD, 6-32 NC X 1/2 IN ....~
LOCKWASHER, NO.6 .........ccoieviniian.t,
ROLL PIN ......... e a e e,
GEAR e
ROLL PIN ..t e
FLANGE BEARING ........... . cciiiiinninn.n.
CAM e
MACH. SCREW, FIL HD, 10-24 NC X 3/4 IN ....
LOCKWASHER, NO.10 .............. ...l
FLANGE BEARING .........ccoviviininina.n,
FORK LEVER ... ... i,
MACH. SCREW, HEX HD, 10-24 X 3/8 IN .......
LOCKWASHER ,EXTERNAL~INTERNAL, NO.10 .......
VARIABLE TRANSFORMER .......... .. ... ... ...
MACH. SCREW, FIL HD, 10-24 X 2-1/4 IN .....
LOCKWASHER, NO.10 .........coiniininennnnen
MACH. SCREW, RD HD, 4-40 NC X 3/4 IN ......
LOCKWASHER, NO.4 ... ... ... ... it

- RECOMMENDED SPARE

PAGE

PART NO.

6H598
62233

0885v037
1H8921
25H340501

0885V033
0860V077
3616V005
100F683~F1
100F682-F1
79H1606
79H1607
0836V067
3616V005
797107701
0836V029
3616V003
1978D83
1712002
1978058
25H3405D2
18F11%0
08356V063
3616V005
25765201
6H601D2
0846080
18H414704
100F686-F1
0836V071
3616V005
0860V010
3616V002
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ILLUSTRATION NO. CC-88
TYPE SJS JOYSTICK OPERATED MASTER SWITCH .
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ILLUSTRATION NO. CC-70
JOYSTICK - OPERATED SIR MASTER
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[Sa

980A12-7
ITEM
1
2 GEAR (SPUR)
3
4
5 * FLANGE BEARING
6 NOT USED
7
LOCKWASHER, NO.10
8
9 * FLANGE BEARING
0 FORK LEVER
1
LOCKWASHER, NO.10
12 * TRANSFORMER, VARIABLE
13
LOCKWASHER, NO.4
14  TERMINAL BLOCK
15 MACH. SCREW, FIL HD,
16  MACH. SCREW, FIL HD,
LOCKWASHER, NO.6
17  SPACER, TERM. BLOCK
18 MACH. SCREW, FIL HD,
LOCKWASHER, NO.10
19
20 MACH. SCREW, FIL HD,
LOCKWASHER, NO.10
21
22 STATIONARY CONTACT
23 MOVABLE CONTACT
24  DETENT ASSEMBLY
25  NOT USED

CI-29638

PARTS LIST CC-70-7

JOYSTICK-OPERATED SIR MASTER W/SPUR GEAR

DESCRIPTION

SHAFT o i e

MACH. SCREW, FIL HD, 10-24 X 3/4 IN

...............................

ROLL PIN, 1/8 IN DIA X 3/4 IN LG
ROLL PIN, 1/8 IN DIA X 1-3/8 IN LG

.....

.....

----------------------------

.........................

CAM L. e e ane e

----------------

MACH. SCREW, RD HD, 4-40 X 3/4 IN

v

............................

................................

MACH. SCREW, HEX HD, 10-24 X 1/4 IN

.........................

-----

..........................

...........................

10-24 X 1/2 IN ..
6-32 X 1/2 IN ...

..........................

.....

-----

.....

.........................

COVER .. e e

.........................

* SWITCH ASSEMBLY (INCLUDES ITEMS 22 AND 23).

* - RECOMMENDED SPARE

........................

...........................

...........................

PART NO.

10H6207
17121D1
1978D51
1928058
25H3405D2

0836V063
18H4146D7
18F1190
25765202
6H601D1
0846V080
18H4147D4
100F686-1
0860V010
18H4147D4
797167701
0836V060
0836V029
3616V003
18H6690
0836V071
3616V005
14H1456
0836V067
3616V005
100F682-2
79H1606
79H1607
100F683-1
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ILLUSTRATION NO. CC-70
JOYSTICK - OPERATED SIR MASTER
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WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SERIAL NUMBER



ITEM

~SoOhtawh e

— =
- O W 0
*

b
[N

*

CI-29638

PARTS LIST CC-70-1

JOYSTICK-OPERATED SIR MASTER W/BEVEL GEAR.

9580A12-1

DESCRIPTION

SHAET e et et et e e
GEAR (BEVEL) «vrevnseneenernnnnnnnenn.
NOT USED
ROLL PIN, 1/8 IN DIA X 1-3/8 IN ......
FLANGE BEARING .. .vuevenarnnenneennns
NOT USED

" MACH. SCREW, FIL HD, 10-24 X 3/4 IN ..

LOCKWASHER, NO.10 .........c.coivnone
CAM . e
FLANGE BEARING .............coieiennn.
FORK LEVER ......cviiiiiii i

.....

.....

-----

-----

.....

MACH. SCREW, HEX HD, 10-24 NC X 1/4 IN ...

LOCKWASHER, NO.10 ...........c.cvnnn.
TRANSFORMER,VARIABLE .................
MACH. SCREW, RD HD, 4-40 NC X 3/4 IN .
LOCKWASHER, NO.4 ... ... ...cciiinntn,
TERMINAL BLOCK ........c.iviiinnnn,

.....

.....

MACH. SCREW, FIL HD, 10-24 NC X 1/2 IN ...

MACH. SCREW, FIL HD, 6-32 NC X 1/2 IN
LOCKWASHER, NO.6 ........ ..o
SPACER, TERM. BLOCK ..................

.....

.....

MACH. SCREW, FIL HD, 10-24 NC X 2-1/4 IN ..

LOCKWASHER, NO.10 .........c.iviviatn
COVER .. ittt eiaaaaenens

.....

.....

MACH. SCREW, FIL HD, 10-24 NC X 1-1/4 IN ..

LOCKWASHER, NO.10 ............ ...t

.....

SWITCH ASSEMBLY (INCLUDES ITEMS 22 AND 23).

STATIONARY CONTACT ..........cc.cnatn.
MOVABLE CONTACT ...........iiivienan,
DETENT ASSEMBLY ...t
NOT USED

.....

.....

.....

ROLL PIN, 0.187 DIA X 3/4 IN (NOT SHOWN) ..

- RECOMMENDED SPARE

PART NO.

10H6202
1Z12002

1978058
25H340502

0836V063
18H4146D7
18F1190
25765201
6H601D1
0846V080
181414704
100F686-1
0860V010
3616V002
797107701
0836V060
0836V029
3616V003
18H6680
0836V071
3616V005
14H1456
G836V067
3616V005
100F682-2
79H1606
79H1607
100F683-1

1978083
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ILLUSTRATION NO. CC-71
JOYSTICK ASSEMBLY
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CI-29638 PARTS LIST CC-71-1

JOYSTICK ASSEMBLY

" 100E3128-1

2 PIN,HANDLE SHAFT .......cciuiviiivininiannan,
3 * FLANGE BEARING ........ciiuiiiininie.n,
4 MACH. SCREW, FIL HD, 6-32 NC X 3/8 IN .....
5 * GEAR,HANDLE ... .. i
6  SETSCREW,HEADLESS SOCKET,HALF DOG POINT,
1/76-28 UNF X 1/4 IN ... . it
7 * FLANGE BEARING ...... ... i,
8 NOT USED
9 * BEVEL GEAR ... ... i
10 * FLANGE BEARING ..........ccoiiiiiiennnnnnnn.
11 ROUND RACK ...t
12 CAPSCREW, SOC HD, 10-32 NF X 3/4 IN .......
LOCKWASHER, NO.10 ...... .. cicininin.n,
13 RACK FORK ... i i i
14  CAPSCREW, SELF TAP, NO.4 X 5/16 IN .......
15  GUIDE,RACK FORK ......... i
16~ SETSCREW,HEADLESS SOCKET,HALF DOG POINT,
1/4-28 UNF X 5/16 IN ... ... .o,
17 SLEEVE .. oo i e
18  PLUG ... i i ittt

w

DESCRIPTION

HANDLE ASSEMBLY (INCLUDES KNOB) ...........
KNOB .« e e

- RECOMMENDED SPARE

PART NO.

6H598
62233
10H6211
25H3405D4
0836V027
1H8922

0885V033
25H3405D5

1H8923
2572652D4
1H8925
0831V003
3616V005
1H8924
2022004
79H1610

0885V034
18H6705
18H6720
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ITEM

000~ O LT P =

CI-29638 PARTS LIST 979A1677F1

RESISTOR/REACTOR RACK ASSEMBLY
979A1677F5 MAIN HOIST

DESCRIPTION

NOT USED
UNISTRUT, 77.79" LG.
RACK END, 24" X 20"

NOT USED

RACK END, 29" X 20"

NOT USED

NOT USED

RACK COVER, 53" X 26" ... ... i.iiia...
NOT USED

NOTUSED

RACK COVER, 80.5" X 22.5"
NOT USED

STUD NUT, UNISTRUT, 3/8"-16 ...............
MACHSCREW, HEX HEAD 1/4"-20 X 1" ..........
LOCKWASHER, EXTERNAL TOOTH, 1/4" ..........
HEX NUT, 1/4"-20 ... ... ... . ..ot
MACHSCREW, HEX HEAD, 1/4"-20 X 1/2% ...... .
MOUNTING STRAP ... ... it
NOT USED

NOT USED

UNISTRUT NUT, W/ SPRING ...................
PLAINWASHER ... ... e
NOT USED

NOT USED

MACHSCREW, HEX HEAD, 1/4"-20 X 2-1/2" .....
PLAINWASHER ... ... . ..
MACHSCREW, HEX HEAD 1/4"-20 X 1-1/4"
HEX NUT, 3/8-16 ...... .. ... oo,
LOCKWASHER, EXTERNAL TOOTH, 3/8" ..........
UNISTRUT, 30" LG.

PLAINWASHER, S5/16"

......................

.......................

.......................

.................

------

........................

PART NO.

20F633D1
14E4833D1

14E4833D3

14E483402

14£4835D3

202127101
0846V1z4
18H4144D7
2040V007
0826V002
16F8784D1

202140302
3632v002

0826V012
36089V011
0846V126
2145V003
18H4144D9
20F647D20
3632V003
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Ci-29638 PARTS LIST 979A1678F1

RESISTOR/REACTOR RACK ASSEMBLY

" 979A1678F4 TROLLEY & BRIDGE

ITEM

WRNAM L WON -

DESCRIPTION

NOT USED
UNISTRUT, 77.79" LG. ... ... .coiiiiniiann..
RACK END, 24" X 20"
NOT USED

NOT USED

NOT USED

RACK COVER, 72" X 26"
NOT USED

NOT USED

NOT USED

RACK COVER, 80.5" X 22.5"
NOT USED

STUD NUT, UNISTRUT, 3/8"-16
MACHSCREW, HEX HEAD 1/4"-20 X 1"
LOCKWASHER, 1/4"
HEX NUT, 1/4"-20
MACHSCREW, HEX HEAD, 1/4"-20 X 1/2"
MOUNTING STRAP
NOT USED

NOT USED
UNISTRUT NUT, W/ SPRING
PLAINWASHER
NOT USED
NOT USED
MACHSCREW, HEX HEAD, 1/4"-20 X 2~1/2"
PLAINWASHER
MACHSCREW, HEX HEAD 1/4"-20 X 1-1/4"
HEX NUT, 3/8-16
LOCKWASHER, EXTERNAL TOOTH, 3/8"
UNISTRUT, 30" LG.
PLAINWASHER, 5/16"

.......................

---------------------

.................

...............

..........

..........................

..........................

........

............................

...................

...............................

...............................

......

...........................

.........................

........................

PART NO.

20F633D2
14E4833D1

14E4834D3

14E4835D3

207127101
0846Vi24
3615V007
2040v007
0826V002
16F8784D1

202140302
3632V002

0826V012
3609V011
0846V126
2145V003
18H4144D9
20F647D20
3632V003
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Box #1

HC300
_1 L4
R1 - A
Box #2
HC350
_f —
R2 A
Box #3
HC300
R11 - B I
Box #4
BC350
o B
Box #5
HC300
_f .
R21 - C
Box #6
HC350 4L_
R22 c

6 — Group #1 Banks, 25%" lorng, 12" wide, 6" high.

- 80Q187D15
Zan /5é>/é?7£
STEP OHMS c.C. 200 HPAC.| ___ HPDC.
R1-R2, R11-R12, R21-R22 1741300 || g LINE
' voLTs _364 VOLTS
FULL
SEC. 250 LOAD
AMPS. AMPS
P&H Control, Elec. 3569
1 NEMA cLASS _ 1020
S POST GLOVER INC.
@ P.O.BOX B8, ERLANGER, KENTUCKY 41018
= 606-341.7657 RLA 8/15/86 NONE 32102

DRAWN BY

DATE

SCALE

DRAWING NO.




T226 @ 5/16

i6 T226 @ 5/16 elje 8 e 2 9 2@ 4 el|le 16 T226 @ 5/16
| 54! ' | ‘ |
R1 R2Z R11 R12 R21 R22
1 - Group #2 Bank, 22%" long, 12" wide, 6" high
STEPS RES. C.C.
R1-R2, R11-R12, R21-R22 1.648 30
S4-R12 .618 30
10 Hp Wound Rotor Motor
Sec. Veolts = 202
Sec. Amps. = 24.7
RESISTOR CLASS 1035 P&H Control, Elec. 545
80Qi86~-D8
/ KEZQ&Q&Z&/
/
% POST GLOVER INC.
. KENTON LANDS ROAD, ERLANGER, KENTUCKY 41010
= DWA 11/28/83] NONE 28041

DRAWN BY DATE SCALE

DRAWING NO,




Box #1
o 24T218 @ 1/2 & 9/16  ol| 412T21801/2:9/164
I'r1 2| | r11 A
Box #2 7218 @1/2& 9/16
¢ 24T218 @ 1/2 & 9/16 eo|ll # B 02 o2 @
[ r21 r221  Ri2 x Sj A

2 - Group #1 Banks, each 25%"

long, 12" wide, 6" high

S5TEP RES. cC.C.
R1-RZ, R11-R12, R21-R22 .91 . 63 .
S4-R12 .38 63
S4-% .08 63
.30 BP, Wound Rotor Motor
Sec. Volts = 247
Sec. Amps. = 57.5
RESISTOR CILASS 1035 P&H Control, Ekec. 545
‘ 80Qi86-D12
i£§ﬂ?/C/§}é’ ‘I'
7
% POST GLOVER INC.
KENTON LANDS RDAD, ERLANGER. KENTUCKY 41018 -
= DA 9/12/83 NONE 29047
DRAWN BY DATE SCAlLL DRAWING NU .|




ILLUSTRATION NO. CC-80 .
FORCING RESISTOR ASSEMBLY

&

I

WHEN ORDERING PARTS ALWAYS GVE MODEL AND MACHINE SERAL. NUMBER



ILLUSTRATION NO. CC-80 .
FORCING RESISTOR ASSEMBLY
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ILLUSTRATION NO. CI-46
STATIC CONTROL PANEL ASSEMBLY

I {ELECTRIC LOAD BRAKE CURRENT} [
3z 3 3 (REACTOR CURAENT)
e AL 11
b bA MM1 3 A ANTIHUNT
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300-144 — 30041454 N 300f-146— e 14
Pt %00 N 4004-152— molies 06 | los | lo3] |06
5004154 500 N s004-155—h ST orm PCM BM FOM
6001-062— 004131 \: 6004161 50:1::_
;22‘_‘7’“['61 70041524 *7004-1634 P44 4
R sretl || SRR b S
1000 10004162 4 100041814~ |92--0 2 900 { *SEE -
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SCRRECTIFIER SuPP! SCR RECTIFIER suPR2 MAG AMP FIRING 15
= CONTROL MODULE 16
-y
° nooaoon MAG AMP FIRING E
SEE NOTE 22 CONTROL MODULE g =l T8
1 ! T 2 o 183 ‘ 115 VOLTS FROM
7 7 1717} exTernaL TRaNSF.
1 . l—164—{ 3 |70 MOTOR SEC.
o |-bevrz—d_4_]TO MOTOR SEC.

NOTE: # INDICATES POLARITY SPARE

Wb ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SE™RAL NUMBER
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WROSNYUTS W

€1-29638

STATIC CONTROL PANEL ASSEMBLY
_ 979A300-23 MAIN HOIST

RECTIFIER, SCR
MODULE, PLUGGING CONTROL (PCM)
TERMINAL BLOCK

DESCRIPTION

PARTS LIST CI-46-23

METER (MM1) (NOT AS SHOWN) ........

METER (MM2)

BIAS (BM) .......
MAG. AMP. (MAM1-MAM2)

------------------

------------------

.............

FREQUENCY DETECTOR (FDM) ..........
OFF POSITION BIAS (OPM) ...........

..........

..........

............

..................

SCREW, MACH, PAN HD, 8-32 X 1/2 IN ........
SCREW, MACH, PAN HD, 6-32 X 1/2 IN ........

WIRE HARNESS
LOCKWASHER, NO.8
LOCKWASHER, NO.6

PLAIN WASHER, NO.8
PLAIN WASHER, NO.6

SUPPRESSCR

............

..............

..................
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PART NO.
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979F655-1
79U1002
79U6D4
79UsD2
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79U16D2
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79U9
79E4164D20F20
0862V077
0862V061
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3616V004
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ILLUSTRATION NO. CI-45

STATIC CONTROL PANEL ASSEMBLY

3@ (REACTOR CURRENT)
P o
g7 o
INSTRUMENT ANTIHUNT
MODULE
54321,
1413
- [+ O
- 5 ~ 5 .-3 -
MM
- 02 1 os
ELEC LOAD - 12
BRAKE BIAS gy DM 14
FREQ DET 03 05 //
T REACT SIGNAL ADJ BM FDM 4
BIAS 100 O 100}-074
2004141 200
300 300—4—072 A
a00-4151 400—1—152 —
500 500——153—
600 600——161——
O 700162 — 700—4—163
MASTER 800-4171— soo | oo 04 06
SIGNAL 9001173 o0 800 1 LooE MAM PCM
10004181 r—192 -0 1 100 0—g— 172
1100-}183 oz 1100
12004191 L—182-fo03 1200
BIAS MODULE [ 07
FREQ DETECTOR 10 ®ecr®
MODULE 13 o o
15
TYPICAL
R MAM PCM ALL MODULES
TRIGGER T8
2l A 5 8 Opomr ) }g
ﬁl ‘%1 € 3004182 100 15\
171302 Ozoo——'lQZ 004271 e
o3 Qasoo—-159 3001272 s w o
281404 ¥ 4001141 400
—282{1-05 g s00-}-173 505 | 163
[ & O goo—+181 600 —153
o7 O7zo04-071 700—}~292
| 02 Osoo—4-073 800—F=15 2runs] 08
|-09 ¥ 900—4-272 900——153—4 09
31140 I 1000271 1000=4—161— 12
13218011 Z1100 SENSITMITY 1100 LA
012 O ¢ PLUGGING o
120 CONTROL 120 —
MODULE
MAG AMP FIRING T8
CONTROL MODULE [e1 J; 115 VOLT FROM
L 2 |} EXTEANAL TRANSF.
3_|TO MOTOR SEC PHASE 8
N (N U —+_4_|T0 MOTOA SEC PHASEC
= — [~ 170 MOTOR SEC.
|- RESISTORS PHASE B TAP
| &} FROM MASTER SWITCH
T J{OUTPUT 0-20 VALC.
& | SPARE
9_|ANODE TRANSFORMER
10 | ANODE TRANSFORMER
11 |SPARE
SuPp 12 |REACTOR EXCITATION
13 JREACTOR EXCITATION
V4 |SPARE
15 | SPARE

[x]
T

009 000

SEE NOTE 42

Hamischfeger

P&H

NOTE: « INDICATES POLARITY

WHEN OUDERNG PAITS ALWAYS GIVE MOOEL AND MACHING SERAL NUMEER
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CI-29638 PARTS LIST CI-45-1

STATIC CONTROL PANEL ASSEMBLY
979A299-3  TROLLEY & BRIDGE

DESCRIPTION

PANEL ASSEMBLY
INCLUDES ITEMS 1 THRU 16

.....................................

............................

PANEL
MODULE, METER (MM)
MODULE, BIAS (BM)
MODULE, MAG. AMP. (
MODULE, FREQUENCY DETECTOR (FDM)
MODULE, PLUGGING CONTROL (PCM)
RECTIFIER, SCR
SCREW, MACH, PAN HD, 8-32 X 1/2 IN
TERMINAL BLOCK
SCREW, MACH, PAN HD, 6-32 X 1/2 IN
WIRE HARNESS -
LOCKWASHER, NO.8
LOCKWASHER, NO.6
PLAIN WASHER, NO.8
PLAIN WASHER, NO.6
SUPPRESSOR

.........................

----------------------------

........

..............................

..........................

..........................

........................

................................

* - RECOMMENDED SPARE

........................

-------------------

..........

------------

............................
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79u9
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0862V061
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3616V003
3631V003
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SLOWDOWN PANEL
~ 879A320FS
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ITEM

N =

CI-29638 PARTS LIST 979A320F5

SLOWDOWN PANEL

_ 979A320F5 TROLLEY & BRIDGE

DESCRIPTION

NOTE: ITEMS NOT SHOWN ARE NOT USED:

PANEL .. it i e e
CONTROL RELAY, AC 4P ... ... ... ... l...

COIL i i i i

CONTACT CARTRIDGE ..........coicniinans.
RECTIFIER . ivniiiiii it iiirenannnnns
POTENTIOMETER ......cvinuerii i,
TRANSFORMER .. ... i
TERMINAL BOARD - 15 ... .ot
TERMINAL BOARD - 6 ... ..ot
MACH SCREW, PAN HEAD #10-24 X 1/2"
LOCKWASHER #10 ... ...ttt
PLAIN WASHER #10 .......... .. .. ... ... o...
MACH SCREW, PAN HEAD #8-32 X 1/2" .........
LOCKWASHER #8 ... ... . i,
PLAIN WASHER #8 ... ... iy
MACH SCREW, PAN HEAD #8-32 X 1-1/4" .......
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1L.LUSTRATION NO. CC-85
ELECTRONIC RELAY AND RECTIFIER ASSEMBLY

RIS RI&
PICK- UP ELECTRONIC DROP-QUT

wmax RELAY w2
mLpoesza'r-..m

“O0» MOPAFOSC HACH9H4CO

1 Lo comilnsvac |
RS R}
2|0||@| o) 2|2 =
: dbeger 040 TOP
L LR P R1B-BOTTOM
@ T8I- @ — —® ———————————— @ —
ITEM PART
NUMBER DESCRIPTION NUMBER QTyY.
1 ELECTRONIC RELAY {EACH INCLUDES ITEM2). . .......... 100E5237-2 1
2 ST L - 2 7921932-D2 1
3 RECTIFIER ASSEMBLY (EACH INCLUDES ITEM4) .. ........ 100A6762-1 1
4 ADJUSTABLE RESISTOR .. . . . . . it it it e it iet e 802969-D1 2

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SER18L NUMBER
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Furnas Replacement Parts 22-GKF-B
January, 1984 Reversing Starters, Class 22, 30 & 43 ’
‘ Multispeed Starters 22RF, 22KF, 30RF, 30KF,

and Contactors 43RB & 43KB
" 4% & 5 Series B

AU T7-D/

Item Part Description Part Number tem Part Description Part Number
A Contacts, Spring, and Spring Shield H, Rear Pusher Assembly D17066004
One Complete Pole Size 412 75RB14 H;  Pusher Screw — Size 1/4-28x2 Va 500114036
Size 5 75KB14 H, Pusher Screw D18945001
B Cross Arm (less contacts) 052051003 4 Armature Pin Di8742001
B, Cross Arm Screw — Size 14-28x2 Rd Hd 500114032 1 Armature Pin Retaining Ring S$00183006
¢ Lu%ize 4728 5—Alumi ——Front—D18748002 X Coil
~4V28& 5—Aluminum— 2
Size 4128 5 Aluminum Rear  D18749002 0120 /220-240v Tovi190.220v 72069031
Size 412 &5 Copper Front D29072002 220-240v /440-480v 190-220v/380-440v D72069032
Size 412 &5 Copper Rear D29072002 550-600v 550v D72069033
C, Lug and Contact Support For other voltages specify the number stamped
Size 41/ Front D52118002 . on the cail.
Size 5 Front D52118001 Mechanical Interlock Assembly Size 42 [D18951003
Size 4% Rear D18756002 D18951001
Size 5 Rear D18756001 Thermal Overload Relay
Contact Board Cover with Screws Melting Alloy {Std ) 48DC31A459
Size 412 One Poie D52087004 Bimetal . 48DC37A4
Size 5 One Pole D52087003 Amb Comp Bimetal 48DC38A4
Contact Board (less hardware) Qverload Support Bracket D54892001
Size 42 One Pele D20746004 M.  Current Transformer and Clip 48KBIT
Size 5  One Pole 020746003 N Melting Alloy Overload Kit — NO Contact 48ACNO
€ Contact Guide 012101001 P Auxiliary Interlock SPDT
Ex Contact Guide Screw Left Hand Side 491100103
Size V4-20xV2 Fil Hd Sems $00227008 Right Hand Side - 491100102 .
F Magnet and Armature D188246001 S Retaining Clip D18760001
H Front Pusher Assembly | D17066003 Split Lock Washer for B,, H,, H, S00122006

NOTE: When ordering replacement parts, give catalog number of control and part description and number,

Fumas Electric Company 1000 McKee Street, Batavia, lllinois 60510
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ITEM

w0 N

10
11
12
13

14

CI-29638

PARTS LIST XX-5

MISCELLANEOUS ELECTRICAL EQUIPMENT

MAIN HOIST ANODE TRANSFORMER

-NOT ILLUSTRATED-

DESCRIPTION

TROLLEY & BRIDGE ANODE TRANSFORMER ........

MAINLINE DISCONNECT

.......................

SEE FURNAS BULL. 40-GKB FOLLOWING

MAINLINE DISCONNECT FUSES 400 AMP

BRIDGE LIGHT SAFETY SWITCH 2 POLE 600 VOLT.

BRIDGE LIGHT SAFETY SWITCH FUSES 15 AMP....

BRIDGE LIGHT BALLASTS
BALLASTS HORZ. MOUNTING BRACKET

..............................

UTILITY SAFETY SWITCH 2 POLE 600 VOLT......

UTILITY SAFETY SWITCH FUSES 15 AMP.........

GRAPPLE DISCONNECT

.........................

SEE FURNAS BULL. 17-GCF-4X FOLLOWING

GRAPPLE DISCONNECT FUSES 225 AMP

15
16
17
18
19
20

HEATER ELEMENT GRAPPLES

.............................

.............................

AIR CONDITIONER RECEPTACLE 120VAC 15 AMP...

PAGE 1
PART NO. QTY
........... 752102301 1
752102101 1
479Q44D20 1
.......... 797754029 3
792307101 1
79796D7 2
79024030604 3
........... 79024030402 3
Ceeee..... 79U2403D118 3
............ 79024030201 3
797307101 1
7979607 2
4797002 1
........... 797754D34 3
........... 480750104 3
7971188 1
........... 792130602 1
........... 479132 1
4774601 1
7972146D1 1



CI-29638 PARTS LIST XX-5 PAGE 2

_ MISCELLANEOUS ELECTRICAL EQUIPMENT
-NOT ILLUSTRATED-

ITEM DESCRIPTION PART NO. qQTY
21 AIR CONDITIONER RECEPTACLE BOX............. 8724604 1
22 CAB LIGHT W/SWITCH «.oovieierneinnnanns 3100F2110-1 1

 SEE DRAWING FOLLOWING

23 UTILITY LOAD CENTER......civeeeeeeeeeannn.. 792342103 1
24 UTILITY BRAKES 15 AMP......eovvrrrnnneanns. 7923420F1 5
25 UTILITY BRAKES 30 AMP.....'ooeneenenannn..  mmm=es 1
26 CAB LIGHT FLOOD. . .. .ueunsneseeeeennnnnannn 562293D1 1
27 CAB LIGHT FLOOD GUARD. .. .....eveveennneennn 56229304 1
28  CAB LIGHT FLOOD SWITCH ....oeeeveeennnen.n . 7912145 1
29 BOK. et e 8724604 1
30 PILOT LIGHT STATION ...ooniirreininnnnnn, 100H643-2 1
ENCLOSURE v v vee oo e 79Q413D4 1
PUSH BUTTON -« oo e eceees 7971843035 1
PILOT LIGHT - @ ommroeeeeeeneanns 792271807 3
31 - ACCUMALATING HOUR METER.................... 897837 1
32 UTILITY TRANSFORMER. ... ....eeeviieeneannnn. 75Q170106 1
_ AIR CONDITIONER SAFETY SWITCH 2POLE 600VOLT  7923071D1 1

AIR CONDITIONER SAFETY SWITCH FUSES 30 AMP. 797754013 2



TN Rl REPLACEMENT PARTS [ T)
; 40RB & 40KB

MAGNETIC CONTACTORS E a% 8 5

) MKR3Z0ERA-DAR JANUARY, 1966 .
: PARTS NUMBER i
! ITEM PART NAME . 40RB 40KB

SIZE 4% SIZE 5
A Contacts and Spring
One (1) Complete Pole — Specify No. Required 75RB14 75KBR14
Coil* {50/60 Cycle)
110-220 Volis D7204%9.31 D72069-31
220-440 Volts D72069-32 D7206%-32
*Crher volteges and irequencies availsble on request. 550 Volts D720£%-33 D7206%9-33
C Contact Board (Less Hardware) One (1} Pole D20724.2 D20746-1
D Contact Board Cover with Screws One (1) Pole D520E7-2 D520871
E Contact Guide ) pDiz2icia D1210141
E, Contact Guide Screw — Size ¥4 — 20 x ¥ Fil. Hd. Sems 5-227.8 S-227-8
F Cross Arm {Less Hardware) . D52051.3 D52051.3
F. Cross Arm Screw — Size % — 28x 2 Rd. Hd. : $114.32 5-114.32
G Magnet-and-Armature— _ Di1882s} Di18825.)
H Front Pusher Assembly D17066-3 D17066-3
H, Rear Pusher Assembly D170¢84-4 D17066-4
H- Pusher Screw — Size Y% — 28 x 2% $114-3% S-114-36
Hj Pusher Screw for Reversing D189£5.1 D18945-1
Split Locker Washer for Fy, Hi, Ho S$-122-% 5-122-6
J Armature Pin D18722-1 D18742.1
K Armature Pin Retaining Clip D187£3-1 D18760-1
L Switchlets — Interlock — Kit (Max, 2 each side) left 490103103 491100103
Right 490102102 Z9L100102
N Terminal Front D521%3.2 D5211841
Rear D18754.2 D18756-1
P Terminal lug Front D187+5-2 D18748-2 .
Rear D187:2%.2 D18749.2
S Mech. Interlock for Reversing - D18%E1- D18951-1
1
~— NOTE: When ordering replacement parts, give catalog number of contrel end part number. ’

FURNAS ELECTRIC COMPANY 8 BATAVIA, ILLINOCIS ERNAS




Furnas Replacement Parts 17-GCF-4X
. July, 1985 Combination Starters Class 17 & 18
Supersedes Issue of & Contactors 17CF, 17DF, 17EF, 17FF,
November, 1984 0,1, 1%, 2, 232, 3, 3V2 17GF, 17HF, 17IF, 17JD,
&4 18CF, 18DF, 18EF, 18FF,
NEMA 4X 18GF, 18HF, 18IF, 18JD

Y79Q TOLPL 1 7ZTRIZ0ERA - KL

ig Furnas

B
L-.,,,./ ’
tem Part Description Part Number ftem Part Description Part Number
A Motor Starter or Contactor - See Device G Mechanism
Label or -
. Circeit Breaker and Motor
Approprigte e . -
Replacerment Circult Protector D&10380061
Parts Sheet Size V%, £ with
Discsmnect Switch 0&1038008
: D Disconract Switeh 250/600V
B Operating Handie D42450002 (Lecs Fuse Clips:
St_ae tem £ forA Fusibie 304 D&1096002
Disccrnect Rating 404 D&1096006
‘ Versus Sterter Size
C Shafr 1004  D&1096008
Size 0 thry 3 with 2004 D63240010
Disconnect Swiich D4745300) Non-Fusible 30A  D61094001

Circuit Bregxer, Moter Circuit 60A  D&1096005
. 1004 D61096007

Protectsr anz Size 212, 4
with Dictonnect Switch D42451001 2004 D&ZB4A0004

NOTE: When ordering replacement parts, give catalog number of contrel and part name and number.

Furnas Electric Companv 1000 McKee Street. Batavia. lllinois 80510




17-GCF-4X Replacement Parts
Page 2
Itam Part Description Part Number Item Part Description Part Number .
0, Thermal Magnetic Circuit Breaker £ Fuse Clips
Circuit Starter Disconnect  Fuse Clip
Breakee Size Rating Rating
Rating 0 thru 132 30A Non-Fuse D42422001
8th Digit of Standard Cat 15A 18TBGB 30A, 250V D61032001
Number will be “G" 20A 1BTBGC I0A, 600V D61032004
. 40A 18TBGE 40A, 250V  D61032002
.g:alc:‘l 9(;th:9;:1 of b 50A 18TBGF &0A, 600V D&1032005
woith Last Digit of 90A 18TBGY 2, 2V 60A  NonFuse 042422002
Part Number 100A 18TBGI 60A, 250V D61097002
60A, 600V  D&1097006
100A, 250V D&1097003
100A, 600V D61097007
Da Motor Circuit Protector 200A, 250V D&1097004
8th Digit of Standard Cat 3A  18TBMW 200A, 600V D61097008
Number will be "M’ 7A  18TBM4 3 10DA  Non-fuse D42422002
Match 9th Digit of 15A  18TBM3 100A, 250V D&1097003
Standard Car.gNumber 30A 18TBMD 100A, 600V D61097007
with Last Digit of 50A  1BTBMF 200A, 250V 061097004
Part Number 100A 18TBMI 200A, 600V D§1097008
150A 18TBMK 32, 4 200A 200A, 250V D61097004
200A, 600V DS1097008
8th Digit of Standard Cat. Number
D; Current Limiter for Motor 3"1“2'235”? Sngo\éﬂtage.
Circuit Protector 9th Digit o; Standard Cat. Number
8th Digit of Standard Cat A 18TBMWL . - :
Number will be "N 3 A 18TBM4L gid:a;g; the =Clé% :'mperagez
Match 9th Digit of ;g: :g:_gﬂgt l"" 100A, M = 200A a
Standard Cat. Number
with Next to Last S0A  18TBMFL F Ground Lug DIT94000T
Digit of Part Number 100A 18TBMIL
150A 18TBMKL F. Ground Lug Screw 500191009

NOTE: When ordering replacament parts, give catalog number of contral and part name and number,

Furnas Electric Company 1000 McKee Street, Batavia, lllinois 60510




' 062180620
5002764
109¢0£Z81
809764
YA
8¥Z9t
yaoviLis

— =t = 0

ALD "ON 1¥vd

Y. 9ivim

(1333 NI 3UNSYIW) NIV1S JYIA NMNL/NHHL vi#
AL Y N 008 HoLTns 319901
T iy
e e U3 e 37890)
PP s vyt
R R E YLty
peerereneerenese e iyag 137400 NODYLYIO

NOIL1dIN¥JS3c

v

H3Lims
§1pPoL

DNIYIM IvIidal

[4-011¢4001¢
ATGW3SSY LHOIT 8Y2

— O MWD WO

W3ll




RIS - - m - TERTAL
~w !.F s ! REC: BILL OF MA
. T ICTNER ST T [REFTIT
7942504 i . e 2 0 2 Il 5 i S S ol
72 % MOPEL_N? TR - 203 ~ 285 BSG - ZBOT. errmomTIT T :

N -1/ PN Ak mp AT 179 /
* _ \ : - |- Jesnnsnispamn| o |50 s 2
2— \ “17]- Q‘W.\\.lﬁ.nuﬂﬁ! 255 250L432 z Sl

- ~ - . .o - _Sceew ||
9zs* || .78 N 580D (1307) sFREAD J_ -lef- o 220870 sco RES O
1075" #3757k~ - 417]1-15 sozwcwaswsa Js/6vord Sla
| il - l vas~wssy L
s 2 HES i / 90 L - 800 TDIA. Howe A7 Ass . -l e]-1eoms ceama 2ozrca 5
: 7C.AND §oIND EDGES | -

EVIOOTH. \ ! ! - |2} -|rerc rwrm=cs 20230 7

| \\l} /1% ‘u»um.m.%.bo\uh i o177 70995 2}

: : - { 17 1= werser 79, 32354 77 2

! ; T ° ~17]-|swioe zao 55500551 S 0

1 — [_\
(33 1 2962 ramizert \ ziap J200C

CEAD 75 parm ar moos

> % S 53

i Ar 72 easiriont

e
-12|- «bhhnwmimmmiig&. ey 26 | i
/BT KET Qntir Swircw) \6F 2094 00 P e
7 8 Banma i | e ool | Ja| |42
[ | mpoursr it LARre JeH5075” | fee [
/T Gae 3% 5% 700" | 29 | 2 ARE
L) - |- B Fr ., 2002:0D4121 | =2 /6
& @ 1= lcaze 2ec | ' Yl 117
o~ @ -] -iCes @zmrnn | {ucsars | [z 116
v mM ] AN NG T SR R A

- s ﬂ“ SEx  T/us. HL-(72-2 Folowing

- B == XX -l Follocwrinc _ .
1501 _m& // 1 - BEOQUIRED S0 Liti = S4iTClT DR LICATON

FE-—Re L LEE Lo CABLE 55, L5 TLICATION)|

L oV emorss

6.0 cRraANnE as?

_CI29655

T R Tor O e O

s a_fhoﬂm_uu
T rel0d| P&

ML 7577 7_ S~ iTCe S0
TaSos QES. aIS2/CATIHN

t TTB d v oo o H

s o s 7042504

X ouwa e e At e i e 0.3 « o max o st
.5 - -

20 2 22 2% 24 2% £ 27 aa 2

¢ Gl GiepER__|L.

Il

T

WIS

peor 34




ILLUSTRATION NO. HL-112
DB LIMIT SWITCH WITHOUT AUXILIARY CONTACTS




ITEM DESCRIPTION
NOTE: TO ORDER A COMPLETE LIMIT
SWITCH, WHICH INCLUDES ITEM 99,
USE PART NO. 100E5242-2.
‘ - MAIN HOIST
1  LIMIT SWITCH ASSEMBLY, DUPLEX ............
CONSISTS OF ITEMS 2 THRU 98
2 COVER © ettt e
3 TRIP SHAFT SUB-ASSEMBLY ..................
INCLUDES ITEMS 4-27, 30 AND 31
4  CAPSCREW, HEX HD, 3/18-16 X 7/8 IN .......
5  LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
B STOP o oovnne e
7  CONTACT LEVER, MOVABLE ...................
8 CAPSCREW, HEX HD, 5/16-18 X 1-1/4 IN .....
9 LOCKWASHER, 5/16 IN, EXTRA DUTY ..........
10 SPRING PIN, 0.156 X 1.875 IN .............
110 PIN oo e
12 ARM SUPPORT ..o, :
13 SPRING «noemee e e e e e
18 % CONTACT TIP .ottt
15  CONTACT LEVER, MOVABLE ...................
16  CAPSCREW, HEX HD, 3/8-16 X 1 IN ..........
17  LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
18 PLAIN WASHER, 3/8 IN ...eommmninennnnn..
19 AC SHUNT e e e,
20 TRIP SHAFT (INCLUDES ITEMS 21 THRU 27) ...
21 CAM FOLLOWER, 1-1/4 IN DIA ...............
22 SPACER e oot e
23 PLAIN WASHER, 3/4 IN ......ooiviuannnn...
24 JAM NUT, 374216 o oooore e,
25  CAM FOLLOWER, 3/4 IN DIA .................
26 SPACER «ovn ettt
27 JAM NUT, 7716720 oo,
28 * BALL BEARING, SEALED .........oovneeennn..
29 SPRING WASHER ..o,
30 ANGLE INSULATION ..o,
31 CLAMP .ot
32 SPRING «oevne e e
33 CAPSCREW, HEX HD, 1/2-13 X 1-1/4 IN ......
LOCKWASHER, 1/2 IN ©\otes e,
34 SCREW LOCK PLATE ..o,

CI-29638 PARTS LIST HL-112-2

_ TYPE DB-270 AC POWER LIMIT SWITCH-DUPLEX
(NOT EXACTLY AS SHOWN:)

* - RECOMMENDED SPARE

PART NO.

100A6678-2

87A6D1
979A87-2

20Q260D257
3643v011
29H1057
6E286
20Q2600228
3643V010
192223077
1813330
16E4349
172518
79H1876
6E227
20Q2600258
3643V011
3631v007
79F3161
10E137D1
13715903
18H767101
3611v012
2065v008
13215903
18H767104
2065v004
25724606
187185203
70H19013
32F450
174515
0826V078
3616V011
18H7954

PAGE
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ITEM

35
36

37
38
39 *
40
41
42
43
44
45
46

48
49
50
51
52
53

54
55
56
57
58
59

60

62
63
64
65
66
67

68
69
70

* - RECOMMENDED SPARE

CE-29638

_ TYPE DB-270 AC POWER LIMIT SWITCH-DUPLEX
(NOT EXACTLY AS SHOWN:} '

SPRING SEAT ...................
SETSCREW, HEADLESS, SOC CUP POINT,

5/16-18 X 1 IN

HEX NUT, 5/16-18
LOCKWASHER, 5/16 IN

FLANGE BUSHING

PIN ..
CAM LEVER (INCLUDES ITEM 39)
SHAFT, WEIGHT ARM
KEY, 1/2 IN X 1/72 IN X 2-1/4 IN
CAM FOLLOWER, 5/8 IN DIA
LOCKWASHER, 5/16 IN

HEX NUT, 5/16-24 UNF
47 * BALL BEARING, SEALED
SEPARATOR, BEARING
SHAFT, STATIONARY CONTACT
ANGLE INSULATION
CAPSCREW, HEX HD, 3/8-16 X 1 IN
LOCKWASHER, 3/8 IN
CABLE ... ... iiiiiiiii i,

SEAL, KNCCKOUT

MACH. SCREW, PAN HD, 6-32 X 5/8 IN
CAPSCREW, HEX HD, 3/8-16 X 1-1/4 IN
PLAIN WASHER, 3/8 IN, HVY
LOCKWASHER, 3/8 IN, EXTRA OUTY
HEX NUT, 3/8-16
CONNECTOR CLAMP
CAPSCREW, HEX HD, 3/8-16 X 1 IN

HEX NUT, 3/8-16

PLAIN WASHER, 3/8 IN, HVY
61  LOCKWASHER, 3787 IN, EXTRADUTY
CONTACT STOP ... ... ... ... .....
CAPSCREW, HEX HD, 5/16-18 X 1-1/4 IN
LOCKWASHER, 5/1i6 IN, EXTRA DUTY
CAPSCREW, HEX HD, 1/4-20 X 1 IN
PLAIN WASHER, 1/4 IN, HVY
LOCKWASHER, 1/4 IN, EXTRA DUTY

HEX NUT, 1/4-20

HOUSING ..........iiiiiaiin.
SAFETY CHAIN ..................
PIN o

PARTS LIST HL-112-2

DESCRIPTION

...........
...........................
.........................
......................
...........................
...........
-------------
........................
..........
.................
......................

.....................

.....................
-----------------------
................
.........................
----------
.......................
...........

...........................

...............
...........
..........................
..........................
..........
...............

...........

................

PAGE

PART NO.

18H7784

0882V051
2145v002
3643V010
52130018
19H3408
6E229-F1
10A40D1
20H2984D14
13715903
3643V010
2149v002
257246010
25F266703
10E131D1
70H18D15
20Q2600258
3643V011
79H1878D1
87724602
0862V063
20Q260D260
3632v004
3643V011
2145V003
32F451
20Q2600258
2145V003
3632V004

...........

...........

..........

..........

................

...........

...............

...........

...........

QTY

fary

3643V011
79F3159
20Q2600228
3643V010
0826V006
3632v002
3643V009
2145V001
14A1158D1
20H3330F1
19H3332

PRNHEFEMNPNPNNOOMNNMNNMNNRONMNE R RN ARNMNDOOMNEFENMNNN RN e



*

CI-29638 PARTS LIST HL-112-2

TYPE DB-270 AC POWER LIMIT SWITCH-DUPLEX
(NOT EXACTLY AS SHOWN:) '

DESCRIPTION

—————

SPRING ...ttt iiiiaanannnn
SHAFT CLAMP ... e
CONTACT HOLDER ... it iiiaens
CONTACT TIP ...ttt
CAPSCREW, HEX HD, 3/8-16 X 7/8 IN ........
LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
BEARING HOUSING ........co0 i
CAPSCREW, HEX HD, 3/8-16 X 7/8 IN ........
LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
CAPSCREW, HEX HD, 3/8-16 X 7/8 IN ........
LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
PLAIN WASHER, 3/8 IN, HVY ................
GROMMET
ARC CHUTE ... i i e e
SPRING ... et ee s
LATCH LEVER ... it ianas
SHAFT o e e

..................................

NEEDLE BEARING ..........ccivinvnnininnn )

NEEDLE BEARING ......... .o ivivriannanty
RETAINER RING ........coiniiiinininninnns
BEARING HOUSING ........ciiiirviiinnninnnn
CAPSCREW, HEX HD, 3/8-16 X 7/8 IN ........
LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
RETAINER PLATE .. ... i
LOCKWASHER, 3/8 IN, EXTRA DUTY ...........
CAPSCREW, SPECIAL ..........ocivivunnininn,
TERMINAL, SOLDERLESS ..... .. .. .coiiiiaet.
NOT USED

WEIGHT ARM ... .. i e

ITEMS 100 THRU 107 ARE NOT USED

- RECOMMENDED SPARE

PAGE

PART NO.

172474
32F456
79E3090
79H1876
0826V040
3643V011
25E154
2002600257
3643V011
20Q2600257
3643v011
3632v004
20F57D59
979E100-1
177517
6E225
10F35080D3
257951D8
25795107
182240202
25E154
20Q2600257
3643V011
18F158903
3643V011
20H3353D3
79F1376D91
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ITEM

CI-29638 PARTS LIST XX-6

CABLE REEL MATERIAL

=NOT ILLUSTRATED-

DESCRIPTION

GLEASON TR SERIES MOTOR DRIVEN ELECTRIC....
CABLE REEL REEL TO LIGT 70' 20 COND. #10

TYPE SO CABLE AT A SPEED OF 90 F.P.M. REEL
COMPLETE W/100' 20 COND. #10 TYPE SO CABLE

& VERTICAL DOWN GUIDE ROLLER. CAT .#TR1-203

285B56-28022-J1

SEE GLEASON REEL MATERIAL FOLLOWING

HEATER ELEMENT FOR CABLE REEL .............

CABLE REEL FUSES 10 AMP

....................

PART NO.

- ——

-

480Z5D39
792754D7

PAGE
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ILLUSTRATION NO. CI-21
GEARED LIMIT SWITCH APPLICATION

Harnis¢/

WHEN ORDERING PARTS ALWAYS GIVE MODEL AND MACHINE SHIAL NUMBER
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A-B BUL 80! TYPE ¢MC 4-4
FORK TYPE LIMT SwiTCH

P 3 “ "
e 7% 7%
L.H. SWITCH R.H. SWITCH
VIEW FROM G-/ SIDE
Cl CRANE STANDARD
- - \ FULL SCALE _
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- . 8% %1% HEX. BOLT

I0e26V025"

8%, HEX. NUT

2045002

8%, LOCKWASHER

36/5V008

KN IR T L BN

Bridse

SPAN SYMMETRICAL ABOUT ¢

AAB. Bull Fol-66.0 P

END TRUCK +
RUNWAY RAl
©®,

@

@

1 END TRUCK
=X

‘!

I/I/ “ -
h| N
I F\ i
: fa)
24 ' 1T
O / \
L ~al s
- - — ™N

__ »
j

IRIP BAR \
MAT L+ MOUNTING 1%
BY CUSTOMER.

FORK LEVER LIMIT S\WiTeH

FULL SCALE

A-B_BUL 80! TYPE CMC 14-4 2 . / SQUARING PLATE

Cl CRANE STANDARD

raRT w0,

| weaT vacavuany om rmocTesime MEGNCATIONS

° O2 GraD, N 03 GRAD, 2 40 GRAD, 3 BURPACE ROUGHNEDS NOTE KSTIMATED WEIGMTS
o
B fabletelblylshd gl ARAITE o ROuOHNERS SaLE o7 458 renbens, : __
. GENERAL TOLERANCE NOTES R oL ddeniitharlbortecbiiond Seogvry _
. = 7 i S5 e o 3
: DECImAL PACE eTRUCTURIL | MAcmimin \ml-\uo Qr\.W- 74
41} PrAcE o0 x mav” = ma0* LAk TO
. t3) Prace 000 % azo” = 220" el -
: - e o | fm e FRRL b ] -
N B . e b IEP- Al B (SFCRE
B - EXCEPTIONS: TILE,
SHARNISCHPEQER wismrres swosmigTany . (D ou smow 2 008® TO 8E awowN 10 LFYER ﬁ%\ TRACK LIMIT SWITCH APFL..
BONTS T Tiue BRAWING AND THE BaTa EwOWW AND LOwER Lo, : TROD. CI On}zmm
THEREDN. 410 BaAWInG AND /O DATA ARE CON- T snorca ©r otcn o, - .
Pt S T o ot Lo EE A @ Zrmoreares v or sroms, mace EEHT [
Hrtigtogeigonrlaipuiotrsd ol i T o E— o =100 O
St or NARNBCHFECERY e canar e e I UM -
" ”

e tessuv 174 1 B 2 3 I s ° 7 . ° w0 1" 12




ILLUSTRATION NO. CI-22
FESTOON CONDUCTOR SYSTEM

Sh Jh

o Ry~

WHEN ORDERING PARTS ALWAYS GIVE MODE. AND MACHINE S5AL NUMBER



CI-29638 PARTS LIST CI-22

FESTOON CONDUCTOR SYSTEM

" 29A8589F1

ITEM

DESCRIPTION

TROLLEY ASSEMBLY (INCLUDES ITEM 1A) ......

SEE DWG. FOLLOWING FOR DETAILS

CABLE HANGER ...... .. cciniiiiiiiiinnnanens

SEE DWG. FOLLOWING FOR DETAILS

CABLE SPACER .. .evuevneinnnnnnnnns I
CABLE SPACER - veveeiteeeinannenanss
CAPSCREW, HEX HD, 1/2 X 172" .............
STOP NUT, SELF-LOCKING, 1/2" .............
CHAIN, NO.2 MACH (136LIN. FT) ............
CONDUCTOR CABLE (92LIN. FT) ..............

SEE XX-7 FOLLOWING

SWIVEL HANGER ASSY ....... ... . ... ..o

SEE DWG. FOLLOWING FOR DETAILS

STOP ASSEMBLY ... . i

NGT USED
NOT USED
NCT USED

S HOOK NOT SHOWN & ovvereeeeeeaannns. '

PART NO.

929E6-3
929A13F3

29F536702
29F536701
20Q2600332
20H161406

929E8-1
100H484F1

871907

PAGE

1

QryY

18

34



TROLLEY ASSEMBLY — 929E6-3

a) 4
] 0
[
1 / P
— M S
[ ©
a
l -
i |
+
|/ K \J :
! T A
’I l
ITEM PART
NUMBER . DESCRIPTION NUMBER QTy.
i NOT USED
2 WASHER v & & v 4 = o o s o s o o o o o &« = 3612v006 4
3 NOT USED
4 TROLLEYERAME . . - + « « « « « =« + o « o« & 29E5623 1
5 LOCKWASHER . & v v « & « + o s+ s s o o 0 = s s 3615Vv011 4
6 HEX JAM NUT 1/2°"-13 e e e e e e e e e e e e 2061V005 4
7 TROLLEY WHEEL  + « & « « o v ad o 0 0 &« o & 132121 a
8 SPACER . v v 4 e e e e e e e e e e e e e e e 18H8042-D3 4

IMPORTANT: To expedite your repair parts order always indicate the Part Number,
Part Description and the Crane Serial Number gn each arder.




9 @
@
+H+ [}
@—&” hd /
J\ [T‘ﬂ W\
2% ®reE &H

N bW =

10
1"

12

1-CABLE HANGER

NOT USED

1-CABLE HANGER

2—-CABLE CLAMPS

2—RUBBER STRAPS

ITEMS 6 THRU 8 NOT USED
2—HEX. HD. M.B. 1/2" X 2-1/4"
2— HVY. SELF LOCK NUT 1/2"

NOT USED

8—HEX. HD. MACH BOLT
W/ HEX. NUT & LW 1/2” X 1

CABLE HANGER ASSEMBLY — 929A13-3

29£6959
29E£6960

32H747
162682



CI-29638 PARTS LIST XX-7

_ FESTOON CONDUCTOR CABLES

ITEM

-

10
11
12

=NOT ILLUSTRATED-

DESCRIPTION . PART NO.

—— —

#12-8 COND. TYPE P&H 2042 CABLE .23-1.3"DIA
#10-4 COND. TYPE P&H 2042 CABLE .27-.88"DIA

#4-0-1 COND. TYPE P&H 0233 CABLE .93" DIA..
FOR MAIN HOIST MOTOR PRIMARY

#250-1 COND. TYPE P&H 0233 CABLE 1.03" DIA.
FOR MAIN HOIST MOTOR SECONDARY PRAMARY

#4-0-1 COND. TYPE LP&H 0233 CABLE .93" DIA.
FOR MAIN HOIST MOTOR DB LIMIT SWITCH

#2-0-1 COND. TYPE P&H 0233 CABLE .84" DIA..
FOR GRAPPLE MOTOR

#148 COND. TYPE P&H 2042 CABLE .21-1.2"DIA,

CORD GRIPS FOR ITEM 1.........c..oiviiinns. 792405605
CORD GRIPS FOR ITEM 3.........cciinvnan... 85224013
CORD GRIPS FOR ITEM 4...........ccovtinan, 85Z24D14
CORD GRIPS FOR ITEM 5...........civvninnnn 85724D13
CORD GRIPS FOR ITEM 6...........vviviinnnn, 85724D13
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SWIVEL HANGER ASSEMBLY — 929E8-F1

CONSISTS OF THE FOLLOWING:

2 — SWIVEL HANGERS — 29F4266

NOT USED

1 — HEX. HEAD CAP SCREW, 3/4”-10 X 2" LG, — 0626V132
3~ PLAIN WASHERS, 3/4"- 3611v012

1 — LOCKNUT (ESNA), 3/4"-10 — 20H1614-D8

NOT USED

4 — CAP SCREWS, 1/2'-13 X 1-1/4” LG, — 0626V(078

4 — LOCKWASHERS, 1/2"-3615V011

4 — HEX NUTS, 1/2"-13 — 2045Vv005

O 00 N O 0 b WK -

-
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HoWELL

S\ F=1= /AR

‘ Electrification Systems

Insuiated
Conductor Rail

SAF-T-BAR FEATURES

1. METAL GUIDEWAYS assure positive tracking of collector shoe. Collector
tracks with or without insulating cover.

2. FLAT CONTACT SURFACE for long conductor wear, a stainless steel channel insert providing
corrosion resistance and resistance to electrical pitting.

. CONTACT SHOE with flat contact surface of sintered copperand graphite, self lubricating for effective draw
of current to the collector.

. SKIN TIGHT INSULATION runs cooler, will not detorm under ctamp pressure. Standard insulation is 160°F.
Alternate insulations to 260°F, 375°F and 450°F are available.

5. COMPACT MQUNTING of conductor in vertical or horizontal position without special parts or fittings.
. COLLECTORS are available in either single or dual head contruction.

The advanced Saf-T-Bar system reflects the basic engineering concept of an integral
insulated conductor which provides years of safe, economical trouble-free service.
It is designed for compact, low cost installation and minimum maintenance,

The Series H conductor can be mounted in any plane. In wet atmospheres the
system should be mounted on spool insulators with the conductor in the downturn
position, In dirty and dusty atmespheres mount the conductor in the downturn
position. If the atmosphere is likely to cause electrical oversurface tracking, choose
thespool type hanger clamps rather than the standard coated hanger clamp. A lexan
slide-on insulating hanger is available to replace coated or spool type hangers. Con-
ductors are supported on brackets on 10 ft. centers for all crane conductor positions.

Series H conductors are supplied in 20 ft. lengths assembled complete with insu-

lating covers. Other lengths are available. Joint fittings and covers are to be ordered |

separately.

500 to 1500 amperes

For heavy duty
cranes and
monorails and
port authority
equipment

For people mover
equipment, Howell
makes a special series
of rail (88-1001).

2

SERIESC
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SERIES B

E

SERIES S
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SERIES H

B

SERIES 5S

HOWELL TORPORATIOMN 1180 Stratford Road, Straord, Connecticut 06497



HB-1500

Bare
Conductor
Rail

HC-1500

Insulated
High Heat
Conductor Rall

Bare Conductor Rail

SAF-T-BAR CONDUCTORS

insulated High Heat
Conductor Rail

Insulated Conductor Rail

H:B‘:?:: HB-1000 HC-500-1 HC-1000 HA-500-1 (FI) (H, HA-1000 {F1) (H)
HC-750 HA-750 {F1) (H)
Conductor | Amperage| Splice Power Hanger Assemblies Expansion End
Cat. No. Service Joint Feed For All Conductors Gap Kit Cap
HA-500-1 500 HA-500J HA-500F HA-500XG-8" HA-S00N
HA-750 750 |HA-7500 | HA-7s0F | Standard HA-1000H 1 pa o0y g HA-750N
Insulator HA-100CK
HA-1000 1000 HA-1000J | HA-1000F Lexan HA-1000P HA-1000XG-8 " HA-1000N
HA-1500 1500 HA-15004 | HA-1500F HA-1500XG-8 * HA-1500N
"Standard spool type hanger clamp assembly. 2'%, " creep with 2% " height.
Note: Refer to parts list for catalogue variations. Hanger
A Standard rigid vinyl cover. For cranes and hoists. As above.
H Medium heat cover (Lexan}. To 260 °F, tor cranes and hoists. As above.
FI High Heal Fiber Glass Cover To 375°F for cranes and hoists. As above.  Except HA-1000P
B Bare rail. For extreme heat, cranas and hoists. HB-1000QH
C High heat silicone cover. Ta 450 °F, for cranes and hoists. HC-1000CH
Conductor Rail Characteristics HA-500-1 HA-750« HA-1000 HA-1500
Combined weight per foot 1.2 1.2 1.5 3.01bs.
Weight of aluminum per foot 6101-T6 762 1bs. .762 Ibs. 1.13 Ibs. 2.61bs.
Weight of 304 stainless steel per foot .184 Ibs. .184 Ibs. 184 Ibs. 184 1bs.
Aluminum cross sectional area, sq. in. 635 635 946 2.16
R—Resistance OHMS/Foot 000023 .000023 .0000154 .0000066
Z—Impedance OHMS/Foot 3% " c/c .000046 .000046 .000042 .000034
Z~Impedance OHMS/Foot 57 c/c .000053 .000053 .000043 .000041
Weight of vinyl cover/foot 060 thick .16 Ibs. 16 lbs. 16 Ibs. .25 |bs.
Rated 600V AC — UL Listed — Rated for crane use, rail and fittings. NEC Article 610
* Was HA-650 - Direct Replacement.
MCM 808 808 1,204 2,749

Voltage Drop Calculation

HA-15001 (H)

Insulated
Conductor Rail

3 phase AC Volts lost = 1.73 x Z x Length in feet from feed x Ampere-load
1 phase AC Volts lost = 2 x Z x Length in feet from feed x Ampere load
DC Voltslost = 2 x R x Length in feet from feed x Ampere load

As most motors are designed to operate with a 5% voltage drop,'divide
volts lost by line voltage to determine if a larger conductor or additional
feed points are required. See tables for values of Z and R.

Determining Amperage — The national elec-
tric code suggests the following procedure
when determining motor amperage loads:

. For one motor, use 100% of motor name-

plate full load ampere rating.

. For multiple motors on a single crane or

hoist, the minimum circuit ampacity of the
power supply conductors on a crane or hoist
shall be the nameplate full load ampere
rating of the largest motor or group of
motors for any single crane motion, plus 50%
of the nameplate full load ampere rating of
the next largest motor or group of motors.

3. For multiple cranes and/or hoists supplied

by a common conductor system, compute
the motor minimum ampacity for each
crane as in step (2}, add them together and
multiply the sum by the demand factor from
the following table:

Number of cranes
Demand factor

2 3 4 5 6 7
.95 .91 .87 .84 81 .78

4. For constant loads such as magnets, lights,

and air conditioners, etc.,, plus high duty
cycles, use full load amperage, in selecting
conductor size.
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1/2"=13 Bolts

. 2.172"
Vi N STD,

MOUNTING

172"

‘- 13 Bolt ==

© @
% ) [ ______
Hanger Clamp Anchor Screw “Add 1" for Spool Type
HA-1000H with Hanger Clamp HA-1500  Hanger Clamp
HA-1000HA Gonductor HA-10G0K

Mounting. It is suggested that the hanger clamp bracket be attached
to the runway beam by welding or bolting. Conductors should be
spaced 5 inches apart, however a minimum of 32 inches is accept-
able. Hanger clamp brackets will require 9/16inch holes for hanger
clamp bolts of 2 inch. Conductor hanger clamps should be slid onto
the rail and positioneqd relative to the approximate hanger clamp
bracket, so that when the rail is raised into place, the hanger clamps
may be bolted to their respective bracket. Hanger clamp cross bolts
should be tightened so that the rail will slide easily, but will be
securely supported. To properly support the conductor, and to keep
standard rail overhang to 24 inches, space the first two bracketson 6
ft. centers, all other brackets on 10 ft. centers.

Lexan Hangers are a slide-on insulating hanger for use on PVC
insulated series “H” conductors. They can be used in place of the
coated or coated-plus-insulator series hangers. Anchor type Lexan
hangers come with a drilled hole in the vertical stiffener on each
side of the hanger. When the anchor and conductor are positioned
as required a drill is run through the conductor bar, so that a
thréaded rod can be installed through the assembly, with each end
protected by an insulating acorn nut.

.“are Rall Hangers comprise a spool having a 14" stud to secure the

spool to the hanger bracket and an internal hanger to engage and
support the rail in sliding position. When used on HC-Silicone high

{208)
4 (-
Anchar Screw internal Clamp Lexan Lexan with
with Spool Hanger HB-1000GH HA-1000P Hanger Clamp
HA-1000KA HC-10000H HA-1000PA

temperature systems, the insulation is slit at the selected hanger
peint and the hanger clamp is inserted through the insulation inte
the rail support cavity. the spool on the hanger is then turned clock-
wise to expand the hanger clamp into a sliding support condition.
The exposed part of the hanger is protected by a flexible cover.

After the hanger clamp is attached to the conductor, the hanger
clamp spool is bolted to the hanger bracket.

Anchor Clamp Kit is an insulated keeper straddling each side of the
standard hanger clamp for PVC and Lexan insulated systems. The
hanger clamp mounting bolt is replaced by a cup point set screw
that is tightened against the keeper plate at the desired hanger
bracket location. On standard non-spcol hangers, the set screw
becomes the mounting bolt. On spoo!l type hangers, the set screw is
threaded into the base of the insulator spool.

For bare or silicone insulated systems, an internal rail hanger is
used and the locking version has the washer between the spool and
hanger removed to allow full tightening of the internal hanger to
the rail. A protective flexible cover is required to insulate the
exposed portion of the hanger clamp. Bare rail systems use the
internal hanger plus a suitable spool insulator.

An anchor hanger clamp comprises the selected systems hanger
plus an anchor clamp kit or modification. They are designated with
the suffix “A”, i.e.: HA-1000HA.
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Expanslon Gap Assemblies are preassembled, ready to be installed
between two adjacent sections of rail. Each end of the expansion
mechanism is attached to its mating rail end with a power feed type
rail splice. The expansion mechanism is a telescoping interleaved
unit, having a travel of 8inches, providing a constant sliding surface
for the collector shoe for mechanical support only. The gap assem-
bly is 12 inches long closed, and 20 inches expanded. The gap assem-
bly should be set at 4” when installed at 60°F for average use.
Expansion gap assemblies are based on 500 foot conductor inter-
vals with a 100°F temperature variation. Aluminum conductors
will expand one inch in 70 feet per 100°F temperature variation. If
greater temperature variations are expected, a proportional
decrease in the 500 foot interval is required. Conductor systems up

nter anchored and do not require an expansion gap assembly.

ysterns that are longer than 500 feet require expansion gap kits
every 500 feet or fraction thereof. Systems that pass from inside to
outside in areas of extreme temperature variation should have an
expansion gap kit located just within the building.

The center point of all conductor runs using expansion gaps re-
quires an anchor clamp kit to locate rail settings.

wﬁﬂo feet in length that are either all indoors or all outdoors can be

3

5'{1524.0)

Jumper cables across the mechanism from the power feed rail
splices complete the electrical circuit around the expansion mech-
anism. Tandem collectors are required on any crane runway
system using expansion gap kits to provide current draw when
passing through the expansion gap mechanism,

To properly support the conductor and to keep standard rail over-
hang to 2 feet, space the first two brackets on 6 foot centers and all
other brackets on 10 foot centers. At expansion gaps keep the slide
mechanism within 2 feet of brackets by adding an extra bracket5
feet from the nearest regular bracket.

Two inch air gap expansion gap kits are available and recom-
mended for the following condition: High temperature applications
where excessive movement of the rail could cause wear on the sili-
cone insulating cover and possible distortion or misalignment of
either the insulated or bare conductor rail. Midpoints of the
conductor rail between air gaps will require an anchor clamp kit as
with the interleaved unit. These should be located to accommodate
the 1"/70°/100°F expansion rate of the conductor rail.

Isolation Joints are required for circuit segmentation and comprise
two insulating angles with attachment hardware to secure and
space the adjacent rails.



Typical Single Conductor Runway Layout (continuous)

20° RAIL — MAXIMUM OVERHANG 3’

EXTRA BRACKETS AT START AND AT SLIDE JOINT

—>{2 le——— 20" RaiLs

10
BRACKET
SPACING

-

SAF-T-BAR Series H

Parts List

Weights

ODD LENGTH TO 8UIT

| 23 MAX.
TEnD

I 3' MAX.

MIDWAY ANCHOR
QUARTER POINT

10
DUAL FEEDS: MIDWAY EACH HALF (Per Voltage Drop Requirements)

Kok
SLIDE JOINT

CENTRAL

T

Item Amps Lbs.

20° Conductor Sections

insulated PVC 500 amp  24.0
750 amp 240

1000 amp  30.0
1500 amp 600

Kilos  Cat. No. ,4' l
10.88 HA-500-1 -

10.88 HA-750
13.60 HA-1000
2720 HA-1500

insuiated Medium 500 amp 240 10.88 HA-B00-1H
Heat Lexan 750 amp  24.0 10.88 HA-750H
1000 amp 300  13.60 HA-1000H
1500 amp 600  27.20 HA-1500H -
Bare 500 amp 190 8.60 HB-500-1
750 amp  19.0 860 HB-750
1000 amp 260  12.00 HB-1000
1500 amp 55.0  25.00 HB-1500
Insulated High 500 amp 240 10.88 HC-500-1
_ Heat Silicone 750 amp 240  10.88 HC-750
1000 amp 300  13.60 HC-1000
1500 amp 600 27.20 HC-1500
Fiber Glass 500 amp 340 1542 HA-500FI
Insulating Cover 750 amp 340 15.42 HA-750FI
1000 amp 400 1815 HA-1000F
Powerfeed 500 amp 30 136 HA-500F
750 amp 3.0 1.36 HA-750F
1000 amp 3.0 136 HA-1000F
1500 amp 6.0 2.75 HA-1500F
Jeint Kit with Cover 500 amp 1.0 45 HA-500J
750 amp 15 68 HA-750J
1000 amp 2.0 .90 HA-1000J
1500 amp 3.0 1.36  HA-15004
Hanger Clamps
Hanger Clamps 5 .23 HA-1000H
Spool Clamp 10 A5 HA-1000K
Internal Clamp 10 45 HB-1000QH {
Internal Clamp 1.0 45 HC-1000aH
Lexan Clamp 5 23 HA-1000P /
finchor Hangers :
Anchor Kit with
Hanger Clamp B 27 HA-1000HA
Anchor Kit with
Spool Hanger 11 .50 HA-1000KA
Anchor Type with
Lexan Hanger 6 27 HA-1000PA
Expansion Gap Kit. Assembled
500 amp  13.0 5980 HA-500%XG-8"
750 amp  13.0 580 HA-750XG-8"
1000 amp  15.0 6.80 HA-1000XG-8"
1500 amp 200 907 HA-1500XG-8"
Isalation Join 20 90 HA-1000IS

INSTALLATION DATA SAF-T-BAR Series H Conductor

HANGER BRACKET 10' MODULAR SPACING

SINGLE FEED: EITHER END OR CENTER

— End-Caps 500-amp~———5—23~HA-500-N
750 amp 5 23 HA-T50-N
1000 amp 5 23 HA-1000-N
w 1500 amp 75 34 HA-1500-N
S e
o 2z Callectors
e 59 ] Single Arm - 6" Shoe 38 172 HA-300LS
el Zr Single Arm - 8" Shoe 5.0 2.25 HA-400LS
=5 >0 : Tandem Arm - 6" Shoe 70 317 HA600LLS
= ;E : Tandem Arm - 8" Shoe 10.0 45 HA-B00LLS
) g3 . Collector Parts
2 5 Shee - 6 inch 5 23 300SHP
; Clip - 6 inch 3 14 300YHP
! Shoe - 8 inch 7 32 400SHP
Clip - 8 inch 4 18 400YHP
-+ ! Shoe Insulator 5 2310000
; Arm 1.0 45 300LP
o ; Bracket Pair 18 A5 300BB 0
| Spring Pair 5 23 38072 4
A ! Pig Tail #2 AWG x 30" - Two Per Head Required.
o~
_ HOWELL CORPORATION
,% 1180 Stratford Road, Stratford, Connecticut 06497
7
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JOINING

Splice Joint HA-500J AL Plate
Ilustrated

Joining sections by a bolted splice
is as easy as A, B, C.

Conductors are joined by a bolted splice assembly, com-
prised of two spring plates, splice bar(s), steel bolts, and
hex assembly nuts. The conductor assemblies are
aligned at the jeoint by the inside spring plate, which
when pulled flat when the rail splice is tightened, will
align the adjacent rail section. The longitudinal cavity
in the conductor adjacent to the stainless steel running
face may be used as a heater wire cavity if required.
To join the adjacent conductor rails, abrade the joint
surfaces of the conductor rail only, with a fine wire
brush or abrasive cloth, coat thoroughly with Alcoa
#2EJC compound immediately after abrading. Do not
abrade splice bars or terminals, as they are tin plated to

l* A% (114.3) + 4% (114.3)

HA-1000J Nustrated

HA-1000J - AL Plates

Splice Joint 1HA_1500J - CU Plates

be corrosion free. Assemble joint without removal of
compound. Tighten assembly nuts until the joint is fully
torqued. Snap the insulating splice cover into place to
complete the joint. Make certain that the splice joints
are at least 24 inches away from a hanger clamp to allow
for adequate expansion and contraction movements of
the rail assembly. Joints on H, HC, FI Series are not as
illustrated. Consult factory for details.

NOTE: The letter vari-
ations of the catalog num-
ber designates the rail
with which the compon-

ent is to be used. For ex-
ample, on HA-1000 rail
use HA-1000F powerfeed.

STRANDED

CABLES TO LINE

{BY OTHERS)

O] OO |
=

HA-500\ 1 AL PLATE
HA-750J Not Shown

I
1000A 7
lllustrated
500A 1500A
750A
1000A

Powerfeeds for Supply Power connections are designed
to be installed instead of a rail splice joint, where
required. A suitable insulating cover is provided so that
the terminal face is protected from accidental contact.
Installation of powerfeed joints is the same procedure
as for regular conductor rail splices. It is necessary to
cut the insulating cover back by an additional 112" to
accept the increase in length of a powerfeed over a
splice joint.

Powerfeed conductor bar surfaces are prepared with
electrical joint compound using the same procedure as
on conductor splices. HA-500F /HA-750F powerfeeds
have two 350MCM terminals. HA-1000F powerfeeds

4

—— 4-3/4" (120.6) 44‘7 4-3/4" (120.6) ——»

Powerteed HA-1000F

HA-1000
HA-1000% 2 cu PLATES

ilustrated

have two 600MCM terminals and HA-1500F powerfeeds
have two 350-2MCM terminals. Higher amperages are
accomplished by grouping multiple terminals.

End Cap. Standard length rail having 314" exposed ends
may be insulated by a 4" flexible boot or end cap. Stand-
ard and short length rail ends may be insulated by a 4"
extension of the cover beyond exposed rail and be
designed as end lengths.

Cutting. Power rail may be field cut with a hacksaw as

required. Remove all sharp edges on cut end of
conductors by deburring with a file.

Printed in USA, Copyright 1984 Howell Corporation, Stratford, Cona. 06497




Series H COLLECTORS

a&T 15" {3810) I
HOLES
9/16" . | . + " —"']
L 2" (1018) 5" (127.0) §"(127.0)
14.2) ] |
¥ (1] a
1"(254) |
3 (76.2)
v ess | *
? T [
BR.t\B(';KET 10-3r4" (273.0}*
OTHERS EF. A
08870 ouNTING
1-1/4 (31.7) BAACKET
SQUARE TURE BY OTHERS
BY OTHERS 1
~ N
{ L4
GABLE il
cLP
© I i\ 1-3/4" (44.4)
MIN.
272 HA-1000 Conductor shown above

*For HA-150C Conductor add 1" (25.4)

HA-300LS
6" Shoe - iliustrated

HA-400LS
8" Shoe - not illustrated

The collector is basically a self lubricating copper graph-
ite shoe, held in a copper base, which is supported by a
spool insulator and is held firmly against the conductor
by spring loaded linkages.

This collector arrangement is suitable for all types of
environments, from clean to dirty areas. It is also com-
patible with rigid insulating covers or silicone rubber
insulating covers.

Each collector head has two screw type terminals, one
each end of the collector. Two extra flexible #2AWG
wires per collector head are supplied as a standard,
Either single or tandem collectors may be ordered de-
pending on the required amperage load.

The type L (single) and type LL {tandem) have link-
ages fabricated of aluminum allow and include aspring
loaded arm with collector head and yoke swiveled at
one end. The spring loaded are swivels in a socket base
to provide for horizontal misalignment. The collector
hasa 2"stroke anda 3" drift. The base clamps toa 14"
square bar (not furnished). The springs allow for
vertical and lateral misalignment and apply pressure to
the collector shoe throughout the stroke. Shoe pressure
is set at 20 lbs. Collectors may be mounted vertically or
laterally without special additional equipment.

Tandem {LL) collectors should always be used where
there are expansion gaps in the system, and where used
to power magnetic lifts. Collector ratings for crane and
hoist duty as per NEC Code, Article 610. Collector cat-
alogue numbers are for identification only.

Self centering collectors and pick-up guides are
available for discontinuous circuits. Collector

2 EXTRA FLEXIBLE CABLES REQUIRED
307 (762.0) LONG

B8-1/2
(2159)

m— 0 P R RV )

Remove Cotter Pin  \

at Installation g
1

157 (381.0)

amperage capacity must be able to match con-
ductor usage, otherwise collector can destroy
conductors.

SINGLE COLLECTOR SHOE SELECTION CHART

l— s —

CONDUCTOR RATING §" SHOE | 8" SHOE
Intermittent . 200A 260A
HA-500 Continuous 160A 210A
Intermittent 230A 300A
HA-1000 Continuous 1B0A 255A
Intermitient 300A 400A
12 (@8 HA-1500 Continucus 225A 320A

COLLECTOR RATINGS ARE AFFECTED BY
THE HEAT SINK CAPACITY OF THE CONDUCTOR.

HA-600LLS
8" Shoe illustrated

HA-800LLS
8" Shoe not iustrated

I -

ﬂw- TIE\/

HA-1000

HA-1500

TIE

2 EXTRA FLEXIBLE CABLES
30" (762.0) LONG

2 EXTRA FLEXIBLE CABLES
307 (762.0) LONG

30" (762.0)
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WiRE TO: ‘ DWGS, PR.’FNTS SEPIAS
COMPANY ‘ PO
. z . wnt F I
ITEM 8 (») APPROVAL DWGS. & DOCUMENT ‘ P
: EEOUREMENTS SEND DIRECT ADDRESS S
TG OFFICE eTTY ST 3 Sers rm CusT,
: TP
‘ANY MoageceT + ERDAL’, lt'-’d..A ATTN. O X 2 Jers Z°® =Py
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a|o =8| = [E°|T |CO|<U| sex sHEET 2
SEE YTEM 7 FOR SUPPLIMENTAL REQUIREMENTSIR( & z | i
I, BR. & TR. LAYOUTS (WHEN REQ‘D) & Z .
2. CERTIFIED CLEARANCE DWGS. s 2 7
3. RUNWAY CONDUCTOR (IF ORDERED) 5 | | .
4. CAGE DWG. (FOR ACCESS. INFO.) g S ) 1A ol N
S5.Ch8 Lsme OF YiS10m {AEE=net ) s % Q&: ,:;
6. HOOK (MAIN 59X .)/BUCKET DETAIL |&| 5| . Bk &Sg o
7. MAJOR STRUCTURAL (ADD. $!} 1. ' é§§’t’n
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9. ELEMENTARY DIAGRAM 5 / %zw 3
10. INTERCONNECTION W.D. S ] e § b}
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, CALCULATIONS ¥~  {(ADD. @) 5" / 83};"- }
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14. QUALITY ASSURANCE DOCUMENTS ~ ‘
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PROCESSING CRANE ORDERS  ORDER NO. _Fasee mewzg
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b
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8. MEDIA | : - :

1. BLUE LINE PRINT - SETS 8.  AUTG-POSITIVE (PAPER) SETS
2. BLACK LINE PRINT SETS. 6.  APERTURE CARD SETS
3.  SEPIA . SETS . 7.  OTHER (SPECIFY) ~  ______ SETS
4. MOLAR Or7e  sETS
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SHAFTS, HOOKS, SHEAVES AND SHEAVE PINS, COUPLINGS, AXLE BOXES, ETC.
4,  ALL DRAWINGS AND DIAGRAMS BUT NOT INCLUDING HARDWARE, BEARING, SEALS. ETC.
S.  ALL DRAWINGS AND DIAGRAMS BUT NOT INCLUDING HAROWARE. o
6. ALL DRAWINGS AND DIAGRAMS. : o o {—b
NOTE: SELECTIONS 2 THROUGH 6 ARE FURNISHED AT ADDITIONAL COST. -
D. SPECIAL REQUIREMENTS - AT ADDITIONAL CCST |
|.  ORAWINGS MUST BE GROUPED ON LARGE SHEET - YES (MAXIMUM SIZE )
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NOTICE OF BOOK SHIPMENT

TO: . FROM:
Louisville/Jefferson Riverport Authority Harnischfeger Corporation
6219 Cane Run Raod ’ P.O. Box 310

" Louisville, Kentucky 40258 Milwaukee, WI 53201

Mr. Larry D. McFall Technical Publications

June 7th, 1988

The following Care and Operation Manuals are for the Type Cl Overhead Bridge Crane
purchased on your order number signed agreement, which is identified by Harnisch-
feger serial number Ci-29638.

QTY DESCRIPTION SERIAL NO.
8 Care and-Operation Manual C1-29638

cc: file




Index for Crane C1-29638 Operation and Maintenance Manual

Bulletin No.
Catalog 216-1
HDC-100
ED-8

EPD-106
G99760

LINTERN

- 101A14302
CG99760-1

Title

Safe Operating Practices for Crane and Hoist Users

Type Cl Overhead Crane Care and Operation Manual
Maintenance, Instruction and Repair Information

Type DB-135, DB-270, and DB-540 Power Circuit Limit Switch
Bulletin 562/563 Static Stepless Control

tnstallation, Maintenance, and Operating Instructions, -Cable Reel
Instruction Manual, Cab and Pulpif Air Conditioners, Lintern
Wiring Diagrams

Elementary Wiring Diagram

Wiring Diagram, Power Cable reel, Gleason
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INSTALLATION - MAINTENANCE - OPERATING INSTRUCTIONS

HARNISCHFEGER CORP.

Customer P.0. No. MC-36-224618
. Gleason Order No. 699760

Direct TR Motor Reel
Bolted Spool Construction
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TR SERIES MOTOR DRIVEN ELECTRIC CABLE REEL

Maintenance and QOperating Instructions

ELECTRICAL

The stable torgue characteristics of the TR unit when de-energized permits
successful cable reeling on the basis of energizing the motor for cable
recovery only. In the interest of minimum operating costs and obtaining
maximum life from the renewable friction pads, it is, therefore, preferabie
to connect the reel motor for energization only when cable recovery is
required. (NOTE: The reel motor rotates in the direction of cable re-
covery only and is not reversed for cable payout).

The following two sections describe the motor control packages that are

~ optionally supplied by Gleason for use in the one-way and two-way payout
applications. If the TR motor control package is not supplied by Gleason,

it is the customer's responsibility to provide an equivalent control

package. Failure to do so may result in the invalidation of the TR

warranty.

Gleason One-Way Payout Motor Control Circuit

The optional one-way payout control package consists of the following
components:

Fusible Disconnect Switch 1DS & 1FU-3FU

Control Circuit Transformer 1CT :
Control Fuse Block & Fuse 4FU

Pilot Light 1PL

AC Full Voltage Starter ™ & 10L

AC Timing Relay 1TD

AC Control Relay 1CR

Terminal Block

Assume that a TR reel is recovering cable, which is supplying power to the
motor of a moveable object (e.g. a gantry crane). The crane motor has its
own motor control circuit, giving an operator the ability to start and
stop the crane. An auxiliary contact from the crane motor starter must

be wired into the reel motor control circuit via the supplied terminal
block, and is used to control the energization of the reel motor. Because
of the crane's momentum, crane motion will continue for a short length of
time after the crane motor has been de-energized. If the reel motor was




for a short time, whereas the reel would no longer be racovering cable.
For this reason, a field adjustable timer 17D has been incorporated into
the circuit to mzintain cable reccvery until crane motion has ceased.

Closure of the crane moter starter auxiliary contact will energize the
timing relay coil 1T, causing instantaneous closure of the 17D contact
and energization of the reel motor starter magnet coil 1M. The 1M
contacts will close and the reel motor will be energized. The opening
of the crane motor starter auxiliary contact will cause de-energization
of coil 1TD. After the set time delay, the 1TD contact will open. The
1M coil will be de-energized, the TM contacts will open, and the reel
motor will be de-energized.

The circuit is eqguipped with a control interlock relay 1CR. If either the
AC motor starter overload relay 10L trips or the control circuit becomes
de-energized, the reel motor will be de-energized. In addition, the 1CR
contacts will change state, giving an indication to the crana that the
reel de-energization has occurred. Pilot Tight TPL gives a visual indi-
cation that the control circuit is energized.

Gleason Two-Way Péyout Moter Control Circuit

The optional two-way payout control package consists of the following

de-energized concurrentiy with the crane motor, crane moticn would continue -
components:

Fusible Disconnect Switch 1DS & 1Fu-3FU
Control Circuit Transformer 1CY

Control Fuse Block & Fuse 4FU

Pilot Light 1PL

AC Fult Voltage Starter M & 10L

AC Timing Relay : 17D

AC Timing Relay 27D

Limit Switch LS

AC Control Relay 1CR

Terminal Block

The two-way paycut option ensures that the TR reel motor will be energized

only during cable recovery in a two-way payout retrieve or stretch appiication. |
This is accomplished by sensing the direction of reei shaft rotetion thrcugn |
the use of a 1imit switch, timing relay and cam configcuration. In the 1
neutral position, the l1imit switch contact 1LS is normaily clesed. Depending ‘
upon the dirvection of moter reel rotation, a cam that is attached to the

reel motor shaft will push the Timit switch lever arm either o the cleck-

wise or counterclockwise position. For standard TR reel oparaticn, rezl

rotation during cable recovery is in the counterclockwise divection - when

viewing the reel from the collector side of the reel, Thovefere, during
counterclochkwice reel rotarion (i.¢. cabie recovery) the Vimit switch contact

will remain closed; whereas during ciockwise votation (i.e. cable payout)

the 1imit switch contact wili open. Because of the cem configuration, the




1imit switch senses direction of rotation only once per shaft revolution.

A field adjustable timer 2TD is used to bypass the 1imit switch contact
until the limit switch has had an opportunity to sense rotational direction.
As such, this timer must be set to remain closed for at least one revolution
of the motor reel shaft.

Assume that the TR reel is being used in a two-way payout retrieve appli-
cation (e.g. on a center fed gantry crane). The crane motor has it own
motor control circuit, giving an operator the ability to start and stop
the crane. Two.auxiliary contacts from the crane motor starter must be
wired into the motorreel motor control circuit via the supplied terminal
block - one corresponding to forward crane motion and one corresponding to
reverse crane motion. These contacts are used to control the energization
of the reel motor. Because of the crane's .momentum, crane motion will
continue for a short length of time after the crane motor has been de-
energized. ~ If the reel motor was de-energized concurrently with the crane
motor, crane motion would continue for a short time, whereas the reel
would no longer be recovering cable. For this reason, a field adjustable
timer 1TD has been incorporated into the circuit to maintain cable recovery
until crane motion has ceased.

Assume that the reel is to the left of the center point, and that the reel
must rotate in a counterclockwise direction to recover cable as the crane
moves in a forward direction toward the center point (see figure #2).
Assume that the crane operator pushes the forward button in the crane
motor control circuit. This causes the forward crane motor contacts and
auxiliary contact to close. Closure of the crane motor contacts causes

the crane motor to be energized in the forward direction, initiating for-
ward crane motion. Closure of the forward auxiliary contact, which is
wired into the reel motor control circuit, causes energization of timing
relay coils . 1TD and 2TD. The normally open, timed open 1TD contact

will instantaneously close; and the normally closed, timed open 27D con-
tact will remain closed. This allows current to flow through the 1TD
contact, the 2TD contact, and through the motor starter magnet coil 1M.

The 1M contacts will close, and the reel motor will be energized. Because
of the cam configuration, limit switch 1LS senses direction of rotation only
.once per shaft revolution. As such timer 2TD acts as a 1imit switch bypass
timer. The contact of 2TD must remain closed for at least one shaft re-
volution, ensuring that the 1imit switch has had an opportunity to sense
rotational direction. In the case where rotation is in the counterclockwise
direction (indicating cable recovery)}, the contact of 1LS remains closed
after 27D times out. Current continues to flow through coil IM, and the
ree] motor remains energized.

Now assume that the reel has crossed the center point, and that the shaft

is being rotated in the clockwise direction (corresponding to cable payout).
As soon as 1LS senses clockwise shaft rotation (during the first shaft
revolution), the 1LS contact will be opened, halting the flow of current
through coil 1M. The contacts of 1M will open, and the reel motor will be
de-energized. In addition, the auxiliary 1M contact will open, ensuring
that the reel motor will remain de-energized when the 1LS contact returns
to closed during the rotation of the cam. When the crane operator pushes

the stop button in the crane motor control circuit, the forward crane contacts



and auxiliary contact will open. The opening of the crane motor contacts
causes the crane motor to be de-energized. Because of the momentum of the
crane, forward crane motion will continue for a short length of time. Con-
current with the opening of the forward motor contacts, the opening of the
auxiliary contact in the crane motor control circuit causes de-energization .
of the timing relay coils 17D and 2TD. The 2TD contact will instantaneously
close, and the 17D contact will remain open for a set time delay. If this
occurs during cable recovery (when the motor is energized), the motor will
remain energized until 17D times out. Timing relay 17D should be set such
that the reel will continue to recover cable until crane motion has com-
pletely halted. If the crane is stopped during cable payout (i.e. when the
motor is de-energized), the motor will be energized until 17D times out.
This function is inherent in the circuit, and should not be a cause for
concern.

The TR reel motor control circuit responds to reverse crane motion in a
similar manner. The crane operator pushes the reverse button in the crane
motor control circuit. This causes the reverse crane motor contact and
auxiliary contact to close. ‘Closure of the crane motor reverse -contact
causes the crane motor to be energized in the reverse direction, initiating
reverse crane motion. The reverse auxiliary contact must provide the
identical function as the forward auxiliary contact described for forward
¢rane motion. As such, it is wired into the reel motor control circuit
through the same pair of terminals as is the forward auxiliary contact.

The circuit is equipped with a control interlock relay 1CR. If either the
AC motor starter overload relay 10L trips or the control circuit becomes
de-energized, the reel motor will be de-energized. In addition, the 1CR
contacts will change state, giving an indication to the crane that the
reel de-energization has occurred. Pilot 1ight 1PL gives a visual indi-
cation that the control circuit is energized.
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WIRING DIAGRAM FOR "TwO war” PAYOUT . ;;GEb
TRAVEL REQUIRING FIGURE 2
CABLE RECOVERY ’\
v AN
CABLE f \
\J ANCHOR \\\y
CABLE REEL |
MLz 3!
| [ o] 0 !
8- | 1D5 |
i) [T u—D' 460 VAC/ 38 /O HE
1~ _ledl PO |
LT —F-F- 1M oL 1,
” C"'rXJ"O_—"—"-—'\
T2 N /REEL
{b—O" X o—= = ——— :
l L Té_____,/ MOTOR

Qii}““
IJ Lt ACT

o\ =
——
) 20
7
1TDTDD +3
iCR
ge @} |-~ FAILURE LIGHT CONTACT ﬂl -

. OR IF
1CR [ DESIRED
90 g—l l——dCRANE CONTROL INTERLOCKJ




TORQUE ADJUSTMENT _
WARNING! See Note Page 9

— ACCESS A"

ACCESS “"B"

e

1. Ensure reel is switched off at main
switch.

2. Remove access cover "A" which is
secured by five screws (Fig. 3).

3. Rotate the cable reel which is se-
cured to the torque regulator outer
casings OR energize the reel momen-
tarily to bring the torque adjusting
pinion opposite access "A" as shown
in Fig. 4.

4, 1Insert the torque adjusting key
[ - {12mm or .5" square) in the square
: [:: :] [ hole at the center of adjusting
pinion.

WARNING: On Dual Power-Torq Series Reels
both units must be adjusted
equally.

[
||
L]

TORQUE ADJUSTING PINION

FIG. 3

Turn COUNTER CLOCKWISE to INCREASE __,/ —_\ /

torque or CLOCKWISE to REDUCE torque.
The torque adjustment arrangements
are self-locking. ALWAYS REMOVE THE
ADJUSTING KEY BEFORE ENERGIZING THE

REEL MOTOR OR ROTATING THE REEL. PN

IMPORTANT: Replace the access cover ﬁ/ ] M
as soon as possible after adjustment, : \ - /)
ensuring that the sealing gasket is A 4/

in position. Foreign matter or
moisture must not be allowed to enter
the torque regulator.

FIG. 4




FRICTION PAD REPLACEMENT

7.5mm new
4.5mm fully worn

— et —

/——ST EEL BACKPLATE

]

FIG. 5

FRICTION LINING

the original torque setting after the wear
examination has been completed. This pro-
cedure would avoid the necessity to employ
a spring balance to reset the torque. In
many installations, it will be necessary to
restrain the reel against unwanted rotation
due to the subtended cable. Rotate the
cable reel or momentarily energize the reel
motor to bring one friction pad conven-
iently opposite access "A" (see Fig. 6).
The friction pay may then be removed by
loosening (counter clockwise) the coned
locknut and sliding it towards the open
end of the slot in which the particular
friction pad is fitted. Replace the fric-
tion pad after examination and lock 1in
position by moderately tightening the coned
. locknut. Reset the torque regulator to the
desired setting and replace the access
cover as described in the preceding section.

-8-

" The renewable friction pads within the

torque regulator have been designed

to give very long life, the extent of
which will be dependent on torque setting
and frequency of working. A yearly in-
spection of one random sample pad is re-
commended to assess wear rate (see Fig. 5
for pad thickness when new and fully worn).

Arrangements are made within the torque
regulator to prevent the friction pads
being worn down to their steel backplates,
and if the friction pads remain in the
torque regulator until fully worn, a

rapid reduction in torque will result
without damage to the torque regulator.

Performance will be fully restored when
new pads are fitted. IN THE INTEREST OF
SATISFACTORY CABLE REELING, HOWEVER,
FRICTION PADS SHOULD BE RENEWED BEFORE
BECOMING FULLY WORN.

To inspect a sample friction pad, remove
access "A" (see Fig. 1) as described in
the preceding section,and with the torque
adjusting key, rotate the torque adjusting
pinion CLOCKWISE until firm resistance

is felt and then ROTATE TWO TURNS COUNTER
CLOCKWISE BEFORE FURTHER WORK ON THE UNIT
IS UNDERTAKEN.

If the number of clockwise turns on the
torque adjusting pinion is recorded, then
the same number of turns counter clockwise
{taking into account the two turns counter
clockwise called for above) will restore

FRICTION PAD

—CONED
LOCKNUT




Renewal of Friction Pads

1. Remove access covers "A" and "B" (see Fig. 1) both of which are secured
by five screws.

2. Remove all pressure on the friction pads by rotating the torque adjusting
pinion CLOCKWISE until firm resistance is felt and THEN ROTATE TWO TURNS
COUNTER CLOCKWISE BEFORE FURTHER WORK ON THE UNIT IS UNDERTAKEN.

3. Remove all 12 friction pads (6 via access "A" and 6 via access “B") as
described in the preceding section.

4. Rotate the cable reel to bring the accesses "A" and "B" to a conveniently
low position and blow out the dust which has been abraided from the worn
friction pads. (Note: It is preferable to wear a breathing mask and
eye shield during this operation). After blowing out the dust, rotate
the cable reel to bring the accesses "A" and "B" to a convenient position
for fitting the replacement friction pads.

5. Fit 12 replacement friction pads and lock in position by moderately
tightening the coned lock nuts.

6. Adjust the torque setting to the required value as described on Page 4.
Remember to replace the access covers and their sealing gaskets as soon
as possible. ‘

Lubrication

The gearbox is factory filled with a synthetic tubricant and will normally
require no further attention throughout its full working life.

As the gearbox contains a greater quantity of lubricant than that required,
minor leakage from the gearbox, should this occur, can be ignored. Should,
however, a leak in excess of 10 ml/week or in practical terms a full tea-
spoonful/week occur, the unit should be given attention.

THE TORQUE REGULATOR MUST NOT, UNDER ANY
CIRCUMSTANCES, BE LUBRICATED AS THIS MAY
SERIQUSLY AFFECT ITS PERFORMANCE.

CAUTION: This unit has been factory set to match your torque requirements.
If a slight amount of additional torque is required, follow the
torque adjustment procedure on Page 7.

WARNING: :

If the torque adjusting pinion is tightened excessively, damage to
motor or gearbox may result.




CABLE INSTALLATION INSTRUCTIONS FOR "C'", "D'" & ''TR'" REELS

. I. WHEN REEL IS SUPPLIED WITH A COUPLINSG ENTRAMCE ASSEMBLY

A. 1If cable diameter is less than the I.D. of the shaft, the cable may be
passed thru the cable connector and shaft to the collector compartment.
Allow sufficient le=2d length for connection to collector lead wire
terminals (or lock-tight connectors if so equipped). Be sure to
properly insulate all counections. - _ = CCLLECTOR
CONNEQTO g-—>__ I I B L2y I

==t _ T SHAET — =i f'!_l' u.__---c'%}

e e

[

L

[ s i iyt

CLBLE — - . J_ HiRIR CaanoS
CABLE JaCKET — ] igmigni o
TEAMINOYEDS 5, If cable diameter is greater than the I.D. of the shaft, determine the

HERE (B.) length of cable required to pass from the cable connector thru the

shaft to the collector compartment., Allow sufficient lead length fer
connection to colliector lead wire terminals (or lock-tight connectors

if so equipped). Remove the outer insulating jacket from the cable at
this length. Wrap electrical tape tightly around conductors at various
roints to prevent unravelling. This will provide easier imsertion thru’
shaft. Cable with jacket intact mnmst be inserced into the necprene
bushing inside the cable connector for a scecure and water~tignt con-

. nection. Be sure to properly insulate all lead wire terminal connections.

I1. WAEN REEL IS SUPPLIED WITH A WIRIKG BOX ENTRANCE ASSEMBLY

Lead wires from the collector thru the shaft to the wiring box
entrance are included with reel. Remove cover from wiring box

- entrance. Determine the length of cable rz=quired to pass from the
cable connector thru the wiring box ailowing sufficient leadwire
length outside of box for connection to collector lead wire terminals.
Remove the outer insulating jacket from the cable at this length.
Insert cable thru connector into wiring box. Cable with jacket
intact must be inserted into the neoprene bushing inside the cable
connector for a secure and water-tight connection. Be sure to
properly insuiate 211 lead wire vermiral connaections.
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SECT. 44

-PAGE 1

e

EASE OF WIRING INDUSTRIAL DUTY SWITCHES AND CAM
ADJUSTMENT WITH STANDARD SCREWDRIVER

OFF THE SHELF....IMMEDIATE DELIVERY ! !

FEATURING

. @ AND @ LISTED

* 600 VOLTS MAX. 15 AMP. CONT.
AC/DC

® LONG LIFE — RUGGED DUTY DIE
CAST ENCLOSURE AND STAINLESS
STEEL INPUT SHAFT

® S.P.D.T.,, D.P.D.T. OR SLOW MAKE
SLOW BREAK INDUSTRIAL DUTY
SWITCHES WITH [(SOLATED
CONTACTS

© GEAR RATIOS FOR APPLICATIONS
REQUIRING 1 TO 120 TURNS

¢ LARGE DIAMETER CAMS PROVIDE
SUPERIOR RESOLUTION AND EASE
OF PRECISE CAM SETTINGS

* SWITCH TERMINAL SCREWS EASILY
ACCESSIBLE FOR WIRING

SPECIAL MOUNTING BRACKETS AND SHAFT EXTENSIONS
TO MEET YOUR SPECIFIC REQUIREMENTS

RESPONSIVE INDUSTRIES INC.
1352 J COMBERMERE
TROY, MICHIGAN 48084

313-589-1060
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PPLICATION — Responsive Industries Rotary Limit

- Switches are designed to control the limits of travel of ro-

tating reversing equipment. Typical applications include
control of travel on material handling equipment, hoists,
cranes, valves, compacting equipment, machine tool lead
screws, packaging machinery, powered doors, gates and
windows and many other applications requiring end limits
on reciprocating or rotary motion.

Catalog Section 44 Geared Rotary Limit Switches can be
easily attached to a rotating shaft through a gear train, chain
and sprocket, direct coupling etc. The large cover opening
provides ease of wiring to Industrial Duty UL and CSA
Listed Switches. Wiring of the switches and setting of the
cams can be quickly accomplished with a standard
screwdriver.

DESCRIPTION — Responsive Industries Rotary Limit
Switches consist of two switchettes with double — break
silver contacts mounted in a sturdy die cast enclosure
and operated through a worm and gear reduction from a
stainless steel input shaft extending outside the enclo-
sure. A lower cam operates one switchette and the upper
cam operates the second switchette,

Individual adjusting screws for each cam make it
ossible to operate the contacts on Rotary Limit Switches
‘)vith 32:1 ratio, between a minimum of one (1} turn up to a
maximum of 30 turns of the input shaft. Rotary Limit
Switches with a 128:1 ratic operate the contacts between
a minimum of four (4) up to a maximum of 120 turns of the
input shaft. The maximum input speed is 600 rpm.

t
INSTALLATION — Remove ali source of power. Mount
the Geared Rotary Limit Switch in any desired position us-
ing the mounting hales provided in the enclosure. If the in-
put shait is to be used in conjunction with another shaft, a
flexible coupling is recommended for elimination of stress
on the input shaft. When using a chain and sprocket or gear,
the shaft load should not exceed 5 Ibs. Both plain shafis
and Woodruff key shafts are available for ease in mount-
ing most any type of coupling, chain or gear drive,

After the switch has been wired in accordance with the
contact arrangement in the cover of the switch, adjust switch
properly, fold down the insulating shield and replace the limit
switch cover.

CAM ADJUSTMENT — The adjustment of the trip

point of each of the switch units is a simple operation. The

operating mechanism of the limit switch should be ad-

justed to correlate the motion of the equipment that it is

controlling.

1. Remove all power from the device.

2. Remove the enclosure cover.

3. Loosen the two cam clamping screws on top of the cam
assembly, Va turn each (See Fig. 1).

4. The light color pinion adjusts the cam of switch #1. The
dark color pinion adjusts the cam of switch #2.

5. With a screwdriver, rotate the cams in the direction t
operate each switch. T

6. When the operating cam has been adjusted so the switch
has been tripped, the adjustment is completed.

7. Retighten the clamp screws and replace the enclosure
cover.

ADJ. PINION CAM NO.2

CAMNO. 2

CAM CLAMPING SCREWS

SWITCH NO. 2

INSULATING SHIELDS

SHAFT EXTENSION

ADJ. PINION CAM NO. 1

CAM NO. 1

SWITCH MOUNTING SCREWS

SWITCH NQ.1
Figure 1
RESPONSIVE INDUSTRIES INC.
MAY 1985 1352 J COMBERMERE 313-589-1060
TROY, MICHIGAN 48084

‘\
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- . OFF THE SHELF....TWO CIRCUIT ROTARY LIMIT SWITCHES
. CATALOG NUMBERING SYSTEM
44—1E 1 P 128
RESPONSIVE SHAIS-'II") MAx.OTFuaus
INDUSTRIES EXTENSION ,
CATALOG p | St with Piain End ey | e
SECTION %" Dia. x 1v¢" Long SHAFY
W | St With #3 Woodruft Key, 32 321 30
TWO CIRCUIT usT ¥" Bia. x 1%" Long 128 | 1281 120

ENC'.OSURE TYPE | PRICE

1E | Reneral Purpas SWITCH TYPE CONTACT LIsT

— : (Two Swilches Per Ass'y.) | ARRANGEMENT | PRICE

Watertight Consult

4E | nEma 4 Factory 1 [sPox 2NC No
H - Snap Action Switches 2N0 Addition

azardous Locations

Class I, Groups C&0 o {DPOT 4 NG Add

7€ | class 1, Groups €, | Consut Snap Action Switches 4NO $16.00
and G Factory 4 Slow Make Slow Break 2 NC No
NEMA 7-9 *Quick Reset Switches Addition

All switches have isolated contacts.
*Slow Make, Stow Break Switches are not recommended with D.C.

circuits. "
e 1,50 =—isomd Bla
Slow Make - _—]
Slow Break . SHAFT EXTENSION
P
OB O (Plain End)
—
50 w
=T Dia. {Woodruff Key)
] =
‘-j—
Consult factory
- #3 WOODRUFF KEY fpl’ special
—ed 50 L_ shaft extensions

Applications with a maximum range up to 30 turns,

For use on use 32:1 gear ratio
A.C. Circuits >e gearrato:
requiring Applications with a maximum range up to 120 turns,
quick reset. use 128:1 gear ratio.
Example: — A motor driven actuator rotates a total
of 85 turns to open and close a damper door. The
SWITCH CONTACT RATINGS 128:1 Rotary Limit Switch would be used for this
- - application.
AC Pilot Duty OC Pilof Duty TURNS OF INPUT SHAFT
S.PD.T, 0.RD.T. and Slow Make Slow Break -
Siow Make Slow Break Switches are not recommended Switch Gear To Trip To Over-
Switches with DG circuits Type Ratio | Max. | Min. | Reset | Travel
Volts Break Make Volts S.PD.T. 0.RD.T. gl;g.::': 1281 | 120 4 2vs 5
15 | 15amp | 0amp! 120 | 0.50amp | 0.25 am gl 321 20 1 % 1
Snap Acting
230 {idampj20amp| 240 0.20 amp ! 0.t amp Stow Make
450 | Gamp | 1W0amp | 575 | 0.02amp | — 128:1 § 120 | 4 %
Slow Break ”
575 Samp | 8 amp For Quick Reset 3 30 1 ¥ 1

Prices Subject To Change Without Notice 1352 J COMBERMERE 313.589-1060

DISCOUNT SCHEDULE G RESPONSIVE INDUSTRIES INC.
TROY, MICHIGAN 48084

.
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P 1
VSR [ i LIMIT SWITCHES [ NN 11X
CATALOG NUMBER "~ SPECIAL OPTIONS ‘
CROSS REFERENCE AND FEATURES
GENERAL ELECTRIC CR9441 RESPONSIVE INDUSTRIES GEAR o _
ROTARY UMIT SWITCH CATALOG NUMBER RATIO oo e T
CR9441 E1A 44-1E-1-P-128 128:1 =
CR9441 E1B 44-1102 128:1
@ CR9441 E1C 44-1103 1281 TWO CIRCUIT
|8 CR9441 E1D 44-1104 128:1 T LT SWITCH
g CR9441 E1F 44-1E-1-P-32 32:1 e
— CR94M1 E1IG - 44-1E-1-W-128 128:1
& CR9441 EH 44-1E-1-W-32 321
hg CR9441 E1J 44-1110 128:1
CRI441 E1K 44-1111 128:1 SPECIAL CAMS FOR EXTENDED OWELLS
CR9441 E1L 44-1112 321 L .
- Some applications require an extended cam dwell
@ CR9441 E4A 44-1E-4-P-128 128:1 to prevent reset of the switch due to excessive
8 CR9441 E4B 44-1402 128:1 overtravel at an end stop. Special cams can be
= CR9441 EAC 44-1403 12811 supplied with extended lobes as shown above.
12 CR9441 E4D 44-1404 128:1 Specify the extended cam dwell in degrees required
g CR9441 EAE 241405 az1|  foryour application.
= CR9441 E4F 44-1E-4-P-32 J2:1 o
o[ cRodst E2H 44-1E4W-32 321 I*] 12° a‘i"
"':é" CR9441 EAJ 44-1410 321 A Gir. #1
= CR9441 E4L 441412 128:1 f_ﬂ -
Z [ cRoad1 Eam 441413 128:1 2] E cir 42 (
@ CR9441 E4N 44-1414 321 b -,
Consult factory for catalag numbers not fisted. 2
STANDARD DWELL CAMS
o
| r-—-r->12° 3?0‘:
DIMENSION DRAWING x .
- e —
A .
21 DIA. H Cir. #2
. -~ 328 MOUNTING HOLE
L~ 4PLACES _ —— 59 ' >12°——L-——|
3 — 875 =156 687 r—
f _ l/ - 1 EXTENDED DWELL CAMS
R a 2N
H 1wl ¥
. | o’ !
3.00 ~=-150%— | a3a
1 - ——- T
L'&*_‘?_'\'\t -?- f E' = J
=7 S Q (5=
—] 781 k- N PiPE TAP 1,00~
456 e 20g—
634
. *2.06 AVAILABLE FROM STOCK
APPROX. SHIPPING WT. 7 LBS. EACH TWO CIRCUIT ROTARY LIMIT SWITCH WITH
EXTERNAL POSITION INDICATOR
RESPONSIVE INDUSTRIES INC.
/ ALL DIMENSIONS IN INCHES 1352 J COMBERMERE 313.589.1060 /
TROY, MICHIGAN 468084
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LINTERN CRANE CAB and PULPIT
AIRE-RECTIFIER SERVICE MANUAL

o

WARRANTY

THE LINTERN AIRE-RECTIFIER is guaranteed free
from mechanical and electrical defects for a period of one
year from date of shipment. Our liability, under this guar-
antee, is limited to repair or replacement of defective
parts, f.o.b. Mentor, Ohio. There is no liability under this
guarantee beyond the cost of correcting defects in the
apparatus supplied by the Lintern Corporation.

We are not responsible for damage resulting from in-
correct installation, maintenance, or attempts to operate
at above rated capacity, or on excessive or low voltage.
Crane cabs and pulpits must be of an approved size, and
insulated in accordance with instructions, or warranty
does not apply. Upon having been installed and wired
{by the purchaser), our refrigeration engineer will install
the refrigerant lines between the condenser section and
cooling section and start the machine in operation. The
above warranty only applies if he makes the connections
and starts the unit in operation, or connection by the cus-
tomer is approved in writing.

CUSTOMER FIELD TECHNICIAN

Our customer field technicians are available to visit
vour plant and put the eguipment into operation, after it
has been properly installed and wired. The technician’s
rate will be quoted upon request. At least fourteen days
notice is required as to when service of the customer
tield technician will be needed. Where wvcssible, our
technicians are instructed to observe the cperation of
a newly installed machine through a period of at least
twenty-four hours. We should only be notified when in-
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stallation is complete. The cab or pulpit should be en-
closed and insulated in accordance with our recommen-

dations.

The original charge of refrigerant is included in your
purchase price, and should leaks develop during the run-
in period, our technician will replace the refrigerant

without cost.

IMPORTANT — Notes on Operation and Service

The Lintern Aire-Rectifier refrigeration system (using
the refrigerant R-12, R-114 and 60/40) is designed for
operation in ambient temperatures not lower than 80° F.
Attempts to force-run the machine at temperatures lower
than 80° F. causes liquid to enter the compressor body,
which removes oil film on bearings and cylinder walls
with immediate damage resulting.

The Lintern Aire-Rectifier is a carefully engineered
and ruggedly built machine. Each model is designed to
fit particular conditions, and will produce cooling or heat-
ing of the air as required, holding the proper temperature
within narrow limits, Each part of your Aire-Rectifier is
the best available, and becomes a part of the equipment
only after thorough testing clearly demonstrates that the
part meets our high standard of ruggedness and depend-
ability. '

The Lintern Aire-Rectifier is built to provide many
years of uninterrupted service if a proper program of pre-
ventive maintenance is employed, as is customary with all
machine tools and equipment contributing toward pro-
ductive output. Inspections are required at regular inter-

- vals-by-someone_competent_to_employ corrective measures
when necessary. All machines are thoroughly run-in at
our factory. During the running-in period, all parts of
the machine are carefully checked and balanced.

In plants where a special department is maintained
for servicing water coolers and general air conditioning
equipment, servicing of the Lintern Aire-Rectifier can be
handled by that particular department by referring to
instructions contained in this manual.
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In plants where there is no one familiar with refrigera-
tion or cooling systems, the mechanical and electrical de-
partments can service motors, controls and filters. Should
difficulty develop in the refrigeration circuit, we suggest
that a local refrigeration service man be employed to
check and correct the trouble, at least until the existing
departments have an opportunity to study and become
familiar with the equipment.

This manual should be studied thoroughly before serv-
icing is attempted.

MACHINE DESCRIPTION

The Lintern Aire-Rectifier is a “Split System’” type.
For crane cabs the condensing section is of the air cooled
type and is mounted on the bridge footwalk or trolley
platform when the operator’s cab is integral with trolley
structure. When applied to pulpits, air and water cooled
condensers are available and are mounted on the mill floor

~adjacent to the pulpit or on platforms at pulpit level. The

filtering and cooling section(s) are located within, or on,
the operator’s cab or pulpit enclosure, the two being
interconnected by flexible refrigerant lines.

The condenser section contains the compressor, com-
pressor motor, condenser coil, condenser fan or blower,
oil separator, receiver, pressure gauges, strainer and de-
hydrator, auxiliary switch and pressure switches.

The filtering and cooling section contains the cooling
coil, expansion valve, circulating fan or blower, mechani-
cal air filter, Purafil air filter and eleciric heater units.

Heating and cooling thermostats and selector switch
are in a separate pilot control, to be located in the cab or

pulpit. Machine control is located in a separate compart-
ment.

CONDITIONED AIR SUPPLY

The cab air is first drawn through the mechanical
filter, which removes dust and dirt, then through the
Purafil filter, which removes gas and odors. It is then
drawn over the evaporator coil, where it is cooled and

— 3 —
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dehumidified, and is discharged into the crane cab or
pulpit. Make up air is also drawn through the filters in

the same way.

Filters — Mechanical Type

THE LINTERN AIRE-RECTIFIER is equipped with a
mechanical air filter for removing industrial dirt from
the air. These are required for protecting the equipment,
as well as providing dust-free air to the cab or pulpit. The
machine should never be operated without having the
filter in place. They will require a periodic check; under
ordinary industrial conditions, every seven days.

A separate set of filters is recommended for replace-
ment while the original set is being cleaned. :

If the air conditioner is operated with the mechanical
air filter plugged with dust, the quantity of air passing
through the evaporator coil will be greatly reduced and
the evaporator coil will freeze solid resulting in serious
damage. In the event that the machine is operated with-

out filters, the evaporator coil becomes covered with dirt,

and does not operate efficiently, resulting in increased
wear of the fan motor and condenser motor.

How to Clean Filters

The mechanical air filter is cleaned by removing it
from the unit and holding it under a water faucet until
clean, or dipping in a pan of water. The dirt and lint
float out of the media. A gentle up and down motion
while in the water dislodges any stubborn dirt. After this

from it before it can be returned to service. No drying
time is needed.

In cases where a large amount of oil or grease has
been picked up, it is advisable to use a mild household
detergent in the water. This detergent should then be
thoroughly rinsed from the filter before it is returned to
service,
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Mechanical filters may be cleaned over and over again
without loss of efficiency. Do not oil this type of filter.

Activated Carbon & Pur-A-Fil

Activated carbon or Pur-A-Fil is furnished in the
Lintern Aire-rectifier where conditions require reduction
of certain gases in the air conditioned area. The life of
the carbon or Pur-A-Fil is contingent on the gas concen-
tration, which controls the periods at which it is neces-
sary to replace the media.

REFRIGERATION CIRCUIT

The liquid refrigerant is stored in the receiver. On
leaving the receiver it passes through the liquid line
through the combination strainer-dehydrator to remove
any dirt particles and also to remove any moisture from
the liquid refrigerant, and then to the expansion valve.
The expansion valve separates the high pressure section
of the system from the low pressure section. It is actually
nothing more than a needle valve, and acts as a pressure
reducing valve because it lowers the pressure of the
liquid flowing through it. The valve is adjusted so that
only as much liquid can pass through it as can be vapor-
ized by the cooling coil. The liquid then flows through
the evaporator coil, where it is vaporized by the heat
flowing through the walls of the evaporator coil tubing
to the air. This heat has been transferred from the air
flowing over the evaporator coil

After leaving the evaporator coil, the vaporized re-
frigerant flows to the compressor, where the pressure is
raised to such a point that the vapor can be condensed by
the air of ambient temperature passing over the conden-
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ser coil. After it is compressed, the vapor {lows through
the oil separator (on air cooled units only), where en-
trained oil is removed and returned to the compressor.
The oil-free vapor then flows 1o the condenser coil where
the latent heat from the condensing vapor is transferred
through the walls of the condenser tubing to the air or
water passing over the condenser coil.

From the condenscer coil liquid flows back to the re-
ceiver, and the cycle is then repeated.

COMPRESSOR

Special Characteristics of Qil
to be Used in Compressor

Higher operating temperatures have brought about a
need for new refrigeration oil.

To meet the need for a refrigeration oil that will with-
stand higher than average temperatures, Texaco Qil Com-
pany developed Capella WF-68 Refrigeration Oil. This oil
is Paraffinic type oil containing an oxidation inhibitor to
make it more stable thermally. It is especially fortified to
prevent the formation of gums and varnish, and will pro-
vide superior lubrication.

SPECIFICATIONS
Flow Pour
Viscosity Test Test  Dielectric
TEXACO at VI °F. °F.  Strength
CAPELLA 100° F. Min, (Max.) {Max.) KV Min.
WF-68 334 46 0 —35 25

We recommend changing oil in high ambient installa-
tions at least 4 times a year. Under no circumstances
should oil of any kind other than that meeting the re-
quired specifications be used. Otherwise warranty will
not apply. Oil must be kept in a sealed container, as oil
will absorb harmful moisture quickly, on exposure to the
air.
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Belts

Compressor belts are matched in sels at the factory,
and should replacement become necessary, all should be
replaced at one time. The V belt drive nced not be light
to be efficient. Belts adjusted too tightly causc undue
wear on the bells, as well as on the motor and compressor
bearings. A maximum total deflection of one inch with
light hand pressurc is found to be most satisfactory. Belt
dressings should never be used.

Evaporator Coil

The evaporator coil is of special design and must be
kept clean to insure cfficient operation. No difficuity
will be cxperienced in keening it clean, providing the
filters are used at all times.

Expansion Valve

The expansion valve is of the thermostatic type. While
most valves are adjustable within narrow limits, no ad-
justment should be made except by persons familiar with
the valve design. All Lintern units leave the factory with
the expansion valve properly adjusted, and it is seldom
necessary to alter this adjustment in the field.

~ Care must be taken to protect the capillary tubing from
abrasion and dents, which would result in either line re-
striction or a leak, causing the system to become inopera-
tive.

The thermal type expansion valve is actuated by the
temperature and pressure of the refrigerant vapor leaving
the evaporator coil. It does not respond to either the pres-
sure or temperature alone, but by a combination of the
two, which in effect results in the valve responding only
to the superheat of the vapor leaving the evaporator.

If the valve is adjusted to maintain the vapor at a
given superheat, it will open and admit more liquid only
if the superheat is greater than the amount that it is ad-
justed to maintain. If the superheat is less, it will restrict
the flow of the liquid to the coil.
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The main function of the expansion valve is to admit
as much liquid as possible to the evaporator without per-
mitting any liquid to return to the compressor. Adjust-
ment of the expansion valve used on the LINTERN AIRE-
RECTIFIER is made by turning the adjusting stem in a
clockwise rotation to increase the amount of superheat,
which decreases the amount of refrigerant entering the
coil; and counter clockwise to decrease the amount of
superheat, which allows more refrigerant to enter the coil.

Dehydrator

Presence of moisture in refrigeration lines constitutes
a harmful condition, and will result in numerous irregular
operating characteristics that are often difficult to identify.
Removal of moisture is accomplished by the use of a de-
hydrator. The dehydrator is of the molded type, and can-
not disintegrate into the system.

If, for any reason, the lines are open or broken, a new
dehydrator should be placed in the lines, unless you can
be definitely certain that the one in the line has suffi-
cient remaining capacity to completely dehydrate the en-
tire circuit. A spare dehydrator should be kept on hand
at all times. '

Strainer

The strainer is a very fine screen consisting of felt and
cotton waste, placed in the line to assure removal of all
impurities. As the orifice of the expansion valve is very
small, it is necessary for proper functioning to be certain
that travel of any foreign material or impurities be ar-
rested before reaching the valve.

WITH A COMBINATION STRAINER-DEHYDRATOR.
(BOTH ARE ENCLOSED IN ONE SHELL.))

Receiver

The receiver is of heavy electric welded steel con-
struction, equipped with two single acting valves. It is
fitted with a fusible blow-out plug to provide a safety
factor in cases of over heating.
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Gauges

Machines are equipped with gauges installed so as to
be visible without removing the service panels for both
the high and low side of the refrigerant circuit. A charg-
ing manifold is so located that refrigerant can be added
without removing the panels.

Extremely humid air conditions will tend to increase
suction pressures slightly, while dry air conditions will
lower them slightly.

Condenser Coil

The condenser coil ordinarily will require no atten-
tion other than cleaning with an air hose at varying in-

tervals.

Qil Separator {Optional)

The function of the oil separator is to prevent the oil
from the compressor from entering the system, and to
maintain an adequate oil level in the compressor.

The oil-laden gas leaving the compressor enters the
separator at a high velocity and passes through a tubular
fine mesh screen. The velocity of the gas is reduced, which
causes the oil to precipitate on the screen and settle to the
bottom of the separator. The oil-free vapor then flows to
the condenser coil.

After sufficient oil has accumulated in the separator,
a float valve opens and returns the oil to the compressor
crankcase. The return of the oil is accomplished by a pres-
sure differential, the oil in the separator is under the
high pressure of the high side, and the oil in the crank-
case of the compressor is under the low pressure of the
low side,

A sufficient quantity of oil is in the separator at all
times to prevent by-passing of gas between the high side
and the low side.
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Condenser Section Motor and Fan or Blower
(Air Cooled Units)

The condenser fan draws or blows air through the
condenser coil, thus cooling the refrigerant.

The fan or blower should be checked at intervals for
tightness on the motor shaft; the motor should be lubri-
cated, and the motor brushes should be inspected at peri-
odic intervals.

Fan blades and blower cups should be kept clean. Ex-

cess accumulation of dirt on the blades will cause unbal-
ance, which results in vibration.

Cooling Section Motor and Fan or Blower

The circulating fan or blower circulates the cooled air
in the cab or pulpit. It is necessary to maintain clean
filters to provide a satisfactory flow of air at all times.

The fan or blower should be checked at intervals for
tightness on the motor shaft, the motor should be lubri-
cated, and the motor brushes should be inspected at peri-
odic intervals.

Fan blades and blower cups should be kept clean. Ex-
cess accumulation of dirt on the blades will cause unbal-
ance, which results in severe vibration.

ELECTRICAL CIRCUIT

All motors are controlled by magnetic starfers or con-
tactors, and are protected by thermal overload relays.

The selector switch and thermostats have no direct
electrical connection with the motors, but operate the
coils of the magnetic starters or contactors only.

The conftrol circuit contacts of all of the overload re-
lays are connected in series so that if any one of the re-
lays should trip, the entire machine is shut down.

The condenser section motor. is controlled by the cool-
ing thermostat. The cooling section motor is controlled by
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the selector switch. It operates whenever the selector
switch is in the “cooling” position. It is not operated by
either thermostat.

The operating coil of the heater contactlor is controlled
by the heater thermostat on the pilot control and an over-
heat thermostat mounted adjacent to the heaters in the
cooling section. It is so interlocked with the cooling sec-
tion motor starter that should the cooling section motor
starter open, the heater contactor will open. The overheat
thermostat will prevent damage to equipment caused by
reduced air movement over electric heaters by opening the
heater contactor.

Turning the knob of the selector switch to the “cool-
ing” position starts the cooling section motor, and if the
temperature in the cab or pulpit is above the setting of
the cooling thermostat, it also starts the condenser section
motor.

The condenser section motor will operate until the
temperature in the cab drops to approximately 2° below
the setting of the cooling thermostat, causing the thermo-
stat to open, stopping the condenser section motor.

The cooling section motor will continue to operate.

Turning the knob of the selector switch to the “heating”
position, starts the cooling section motor, closes the heater
contactor, if the temperature in the cab or pulpit is below
the setting of the heater thermostat.

The heater will operate until the temperature in the
cab or pulpit rises to approximately 2° F. above the set-
ting on the heater thermostat, causing the thermostat to
open, and shutting off the heater and cooling section
motor.

Control Panel — 230 Volts D.C.

Each motor is protected with a separate starter which
is mounted on the control panel. The starters are of the
magnetic type equipped with overload relays. The con-
denser section motor starter is controlled by the cooling
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thermostat. The cooling section fan or blower motor
starter is controlled by the selector switch. The cooling
section motor operates in the “cooling” position. The heat-
ing elements for the heating cycle, are energized by means
of a contactor which in turn, is controlled by the selector
switch. The heating contactor is interlocked with the
cooling section fan or blower starter overload so that if
the cooling section motor overload trips the heating con-

tactor will open.

The control panel is equipped with two main fuses,
which are ahead of all the controls.

The controls must be inspected at intervals for pitted
and dirty contacts, and resistance to pivoting movement
of the moveable contact.

All condenser units are equipped with pressure con- .

trol which prevents the machine from operating in ranges
not suitable for its efficient operation.

Conirol Panel — 440 Volis A.C.

On voltages above 220 volts a transformer is used to
provide 110 volts for the control circuit.

The principle of operation is identical to that already
described for 230 volts direct current operation. '

Electric Heater (For Winter Operation)

Satisfactory operation of the electric heater depends
on maintenance of the desired air flow at all fimes in
winter operation. The heatfers are rugged, enclosed in a
high temperature metal sheath, and finned for efficient

heat transfer.
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HEAD PRESSURE CHART

FOR R-114
Head Head
Ambient Pressure Ambient Pressure
Temp. °F. PSIG Temp. °F, PSIG
60 19 96 45.00 )
e 195 98 5685
64 20.75 100 48.74
' 66 22 102 50.67
68 23 104 52.65
70 245 106 54.67
72 26 108 56.73
T T4 27.32 110 58.84
G 28.75 112 60.99
78 30.2 114 63.20
80 31.69 116 65.45
82 33.22 118 67.74
84 34.78 120 70.09
86 36.39 130 85.00
88 38.03 140 100.00
90 . 39.71 150 125.00
92 41.44 160 137.00
g4 43.20 170 145.00

NOTE: This chart serves as a part of Lintern Crane Cab
and Pulpit Aire-Rectifier Servce Manual.
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HEAD PRESSURE CHART

FOR R-12
Ambient Head Pressure

PSIG

70 100
75 109
80 118
85 127
90 136
g5 147
100 158
105 169
110 ' 181
115 | | 194
120 207
125 220
130 235
135 250
140 265

- HEAD PRESSURE CHART

FQOR 60/40
Head Head
Ambient Pressure Ambient Pressure
Temp. °F PSIG Temp. °F PSIG
70 85 125 162
75 90 130 173
80 95 1335 185
85 101 140 200
90 106 145 212
95 111 150 221
100 117 155 243
105 124 160 260
110 132 163 279
115 141 170 300
120 152

— 14 —
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The primary factor governing the selection of refrig-
erant to be used is the head pressure at the maximum
ambient temperature for which the air conditioner is de-
signed, its low temperature alsq being important for satis-
factory operation.

It should be made clear that a refrigerant other than
that for which the air conditioner is designed positively
should not be used. Each machine is marked (at the con-
denser) with the proper refrigerant.

In this manual reference is made to the cooling sec-
tion, that which performs the actual cooling of the air
within the crane cab or pulpit; and to the condenser sec-
tion, that which serves to drive off the heat absorbed by
the refrigerant in the process of cooling the crane cab
or pulpit air.

LOCATION OF EQUIPMENT

Condenser Unit

On general purpose type cranes, the condenser unit is
generally located on the bridge footwalk, either adjacent
to or directly over the main drive shaft.

The condenser unit must be positioned so that the serv-
ice side is accessible for servicing the unit (See dimen-
sional print).

On ladle cranes, it is usually possible to locate the

condenser unit on top of the cab. If the area on top of -

the cab is enclosed, adequate openings must be provided
to allow the flow of air around the condenser unit. If
there are resistors within the area, they must either be
removed, or the condenser unit located elsewhere.

The condenser unit cannot be located in an enclosed
compartment. As the largest size condenser unit generates
a sufficient amount of heat to heat the average size two
bedroom house, it can be readily seen that an adequate
amount of air must be allowed to circulate around the
condenser unit at all times if satisfactory performance
is to be obtained.
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The condenser unit should be mounted as high as pos-
sible on soaking pit and stripper cranes, away from the
intense heat. The unit is usually mounted on fop of the
trolley. If it is necessary that the unit be located adjacent
to the ram cage, a heat shield must be provided between
the ram cage and the unit to prevent the upward air blast
from the pit from passing over the condenser coil. The
unit must not be located next to resistor banks or in an
enclosed compartment, and it must be protected from
direct radiant heat. -

The unit should be so positioned that the service side
is accessible for servicing the unit.

Cab Unit

The cab unit can usually be positioned against the
wall of the crane cab, allowing a minimum of 18/ in
front of the unit for servicing, or it may be located at
ceiling level. A clearance of 12/ is recommended {for
connecting the refrigerant lines.

Wiring
No internal wiring is required.
Wiring between the units should be in accordance with
our wiring diagram. _
A wiring diagram is furnished with each machine in
the control enclosure. A fused disconnect switch of the
proper size must be furnished by the user.

Check Wiring:

After wiring has been completed, it is necessary to
check motor rotations, and also to make certain that the
controls operate satisfactorily.

On D.C. machines, proper rotation is set at the factory.

The following procedure is recommended for checking
the wiring:

1. Set cooling thermostat 5° below cab or pulpit tem-

perature.
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Set heating thermostat 5° above cab or pulpit tem-
perature.

3. Set selector switch to “off” position.

Close fused safety switch (furnished by customer).

5. Turn selector switch to “cooling” position. At this

point the cooling section motor and condenser sec-
tion motor should run.

Turn selector switch to “heating” position. At this
point heaters and cooling section motor should
operate. Allovx{, a minimum of 5 minutes for heater
io warm up.

Turn selector switch to “off” position, and open
fused safety switch.

REFRIGERANT LINE HOOK-UP PROCEDURE

1.

V]

Determine the shortest and easiest way to run lines
where they will be as much in the clear as possible
and where they can be solidly anchored.

Cut 234" diameter hole in cab or pulpit wall or ceil-
ing.

Cut a 1-29/32” diameter hole.

Measure correct length of lines, cut to length and
move fitting. Assemble fittings.

Use a cut-off wheel or hack saw in cutting lines to
length. Cut as square as possible to fit flush fitting.

After fittings are in place, run lines and secure lines
with clamps furnished. Finish off holes in cab or
pulpit with Duxseal provided, forming Duxseal
around and between hose and metal. The unit is
now ready to be purged.

To purge, open dip tube valve on receiver. It is the

receiver outlet valve. Just open, then close right
away. Close high side valve all the way. (Refer to
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illustration—Service Shut-Off Valves—Page 19).
Open low side valve one to two turns. Leave open
and purge off at low side on charging manifold.

8. Turn pilot control switch to “cooling.” Turn on aux-
iliary switch, compressor motor should run. Turn
auxiliary switch off. Pull main disconnect switch.
Open receiver tank valves. Unit is ready to run.
Run unit with panels off for a short time and check

for leaks.




SERVICE SHUT-OFF VALVES
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Units are equipped with shut-

off valves as illustrated.

They are a double seating
valve with a port opening to
allow pressure gauge attach-

ment.

The purpose of these are to
isolate compressor from the
system, when conditions re-

quire.
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MACHINE START UP PROCEDURE

After refrigerant lines are installed, the join{s should
be checked for leaks in the following manner.

1. Open suction service valve on compressor; leave
gauge port open.

2. Crack receiver outlet valve until suction pressure
gauge on compressor reads 10 lbs.; then close.

3. Check all connections with Halide leak detector.

After installation has been checked for leaks:

1. Open compressor discharge and suction service
valves; leave gauge ports open; open receiver valves.

2. Closed fused safety switch, (furnished by customer),
and turn selector switch knob to “cooling”, to start
machine (make certain the cooling thermostat is set
below the cab temperature so that the thermostat
contact points are in the closed position.)

When the compressor is first started, there may be
severe knocking. This is due to boiling liquid refrigerant
that has become mixed with the oil in the crankcase.
Shut off the compressor and then start again, allowing it
to run for 5 second intervals until knocking disappears.

Allow the machine to run for approximately one-half
hour. It will now be necessary to purge the system of
air. Use the following procedure:

1. Turn selector switch to “off” position, stopping ma-
chine,

2. Open high side on charging manifold, or preferably
the purge valve on the condenser coil inlet mani-
fold, allowing vapor to escape. If there is any air
present, the vapor will feel hot and will gradually
cool as the air is replaced by refrigerant gas. A
small amount of oil is present in the escaping vapor
at all times. Check level on Qil Level Sight Glass

of compressor.

3. When vapor begins to feel noticeably cooler, close
High Side Manifold Port.
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4. Start the machine and observe its operation. Repeat
the above opecration if necessary, after the machine
operalces for approximately one-half hour.

The foregoing opcration should not be attempted by
anyone unirained in refrigeration work. It is possible to
purge the machine to such an extent that sufficient re-
frigerant would be lost to cause a shortage in the system,
Also, it is possible that ecnough air would be allowed to
remain in the system to cause damage. After the system
has been purged, the machine is ready for operation.

Thermostats should be set at a desired cab or pulpit
temperature. Practice has proven that a setting between
80° and 85° for the cooling thermostat, and between 70°
and 75° for the heating thermostat is satisfactory.

During the first day of operation, the system shouid
be checked periodically for leaks that may develop at the
“Hose-Lok"” Fittings.

At any point where the refrigerant lines may be
bumped or walked on, a metal shield should be provided
to prevent damage to these lines.

If the refrigerant lines are exposed to radiant heat,
a heat shield should be provided between the radiant heat
source and the lines.

At the points where the lines pass through the cab
walls, they should be protected from chafing.

Possible Causes of Operating Difficulties

We list below the possible cause of operating difficul-
ties in the refrigeration circuit.

One or more of these may apply at the same time, and
it is well for the maintenance man to check step by step
each of these conditions when difficulties develop. At this
point it is best to be clear that suction pressure is a direct

indicator of cooling load on low side of refrigerant sys-
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tein. During normal operation at 80°F. D.B. inlet air in
cab or pulpit results in a 35 to 40 PSIG suction pressure
on all air conditioning unts charged with R-12 reirigerant.
Air conditioning machines charged with R-114 will vary
between 2 PSIG to 5" of vacuum suction pressure. 60/40
suction pressures will vary between 6 to 16 PSIG.

The above are normal ranges and of course will vary
up or down with changes of D.B. temperature inlet, W.B.
temperature inlet, head pressure, compressor wear, gauge
error.

1. Shortage of Refrigerant

Shortage of refrigerant will cause the machines to cycle
continuously with little cooling effect. The evaporator
coil tubes will be very uneven in temperature, with the
tubes at the entering air face very warm. Low head and
suction pressure are an indication.

To Correct This Condition

(a) Check all the tube joints for leaks with a Halide
torch.

(b) Check all compressor fittings. Tighten if necessary.

(¢} Check packing glands on sc_arvice valves. Tighten
just enough to stop leak.

(d) Check shaft seal at flywheel end of drive shaft
with Halide torch. Replace seal if necessary.

(e) Check compressor gaskets. Head and crankcase
studs may need tightening.

To Charge Unit

(a) Remove Dust Cap from charging manifold.

(b) Connect refrigerant drum to charging manifold.

(¢) Purge charging line.

(d) Turn low side service valve in one to two turns.

(e) Turn condenser compressor motor on.

(f) Crack low side valve on charging manifold and
charge.

To determine when full charge has been obtained, con-
sult pressure temperature relation chart and charge until

—_ 22 -
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pressures corresponding to your ambient temperatures
have been reached. The sight glass in liquid line should
indicate clear refrigerant and be completely full. The
suction line should feel cool to the touch at the compres-

SOr.
2. Obstruction in Liquid Line
(See Refrigeration Circuit Diagram — Page 28).

Obstruction in liquid line will cause the liquid line to
feel cool at the point of obstruction.

If head pressure reads normal, and suction pressure
reads lower than normal, it is indication of a restriction.
This restriction is most generally found in the strainer,
dehydrator, or the expansion valve. Make certain both
receiver valves are open.

To determine whether the strainer or dehydrator is
restricted, place one hand on the liquid line at the receiver
side of the strainer, and the other hand on the expansion
valve side of the dehydrator line. The slightest difference
in temperature at these two points will indicate a restric-
tion serious enough to interfere with the cooling operation
of the unit. If any temperature difference is noted at
these points, use the recommended pump-down procedure
for removing strainer and dehydrator, and replace these
units.

To Correct This Condition

(a) Make certain that the receiver outlet valve is in
full open position.

(b) Inspect liquid line for dents or pinches. Replace

if-necessary.
(¢) Inspect line strainer; filter screen may be clogged.
If strainer has a removable filter, wash it with
carbon tetrachloride, otherwise replace it with a
new strainer, - (Most units are equipped with a
combination strainer - dehydrator, both enclosed
within one shell.)

{d) Inspect the dehydrator. The screen filter may be
clogged. If the dehydrator is of the refillable type,
install a new cartridge or replace the strainer-
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dehydrator. Make certain that the dehydrator is
installed in position for proper direction of flow
(Sec arrow on strainer-dehydrator).

(@) Inspect the expansion valve. The small filter in
the inlet connection may be clogged. Wash it clean
with carbon telrachloride. Occasionally, however,
dirt may obstruct the flow of liquid through the
valve. Remove the valve and wash it with carbon
tetrachloride. DO NOT CHANGE VALVE SET-
TING.

3. Leaking Power Element on Expansion Valve

The power element on the expansion valve consists of
the thermal bulb, with connecting tubing on the bellows
or diaphram which actuates the valve. If the power ele-
ment is leaking, the valve will maintain an almost closed
position, or may close completely. If the valve is slightly
open, all symptoms will be the same as in Paragraph 2.

If the valve is entirely closed, the suction pressure
will be low, and the evaporator coil and the suction line
will be warm to the touch.

4. Expansion Valve Stuck in “Open” Position:

If the expansion valve is stuck in an “open” position,
there will be an excessive amount of liquid bemg admitted
to the low side of the system.

To Correct This Condition
(a) A small piece of dirt or scale may be holding the
valve open. Remove the valve and wash it out.

(b) The thermal bulb may be loose on the suction line.
Tighten it if necessary and insulate.

5. Insufficient Air over Condenser Coil:

A shortage of air over the condenser coil will cause
the pressure to rise in the condenser and cause the thermal
overload to trip, shutting the machine down.

To Correct This Condition

(a) Clean the condenser coil with a high velocity

stream from an air hose. Alsoc make sure that all
service panels are tight.
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6. Shortage of Condenser Water

When there is a shortage of condenser water due to
the main water valve being partially closed, an automatic
valve being stuck in an almost closed position or improp-
erly adjusted, or a lack of pressure in the waler mains,
the head pressure in the condenser will rise and the con-
denser will feel hot. The liquid line will also feel warm.
The condenser pressure may even rise to the point where
either the high-pressure switch or the thermal overload
elements in the motor starter will stop the compressor.

If the high-pressure switch stops the motor, the com-
pressor will short-cycle. During the intervals when the
compressor is off, the small amount of water available
will reduce the head pressure to the point where the pres-
sure switch can start the motor again. However, if the
motor is overloaded sufficiently for the thermal overload
elements in the motor starter to stop the compressor, there
will be no short cycling but the compressor will start
again after the thermal overload elements are reset.

To Correct This Condition
(a) Check water flow to condenser.
(b) Check water inlet control valve for proper action.

(¢) Check for restriction in inlet, water strainer, or
outlet of shell and tube condenser.

Water Shortage

It is recommended that the water supply line fo the
shell and tube condensers, be provided with a scale trap
or water strainer to prevent scale and other foreign ma-
terials from entering the cooling tubes of the condenser,

.} i

when unfiltered mill water is used for cooling. This will
prevent stoppage of the condenser fubes.

7. Scale Trap at Suction of Compressor Clogged:

When the scale trap at the suction of the compressor
becomes clogged with foreign matter, the suction pressure
gauge will show high suction pressure, while the suction
pressure beyond the scale trap will be low. To determine
if this condition exists:
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(a) Force-run the compressor until the suction gauge

shows 0 1lbs.
(b) Remove the bolts from the suction chamber and

lift out the strainer.
(¢) Wash the strainer in carbon tetrachloride.
(d) Install strainer and valve.

Note: If gaskets are damaged, they should be replaced.

8. IL.ow Head Pressure. High Suction Pressure

This condition indicates loss of volumetric efficiency
of the compressor. To check this condition, close valve “D”
(low side service valve). Operate the unit with the aux-
iliary switch, using extreme care as oil may be lifted,
causing the head valves to rupture.

To prevent damage to the head valves, operate the
unit and listen very carefully for knocking in the com-
pressor. If knocking is detected, shut off the unit imme-
diately, leaving it off from one to two minutes. Continue
this procedure until the suction guage reads 28" of vacuum.
If the compressor is not capable of pumping at least 20"
of vacuum, follow the instructions for removing the com-
pressor valve plate.. Replace with new or repaired com-
pressor valve plate.

g, Air in Sysiem

When air is present in the system, it will cause exces-
sive head pressures. In extreme cases the pressure may
rise to a point where the pressure switch may stop the
machine.

To determine if there is air in the system, the machine
must be allowed to stand idle long enough for the entire
system to cool down to the temperature of the surround-
ing air. After the entire system has attained the tem-
perature of the surrounding air, the reading of the head
pressure gauge should not be more than 10 1bs. above the
saturation pressure corresponding to the surrounding air
temperature.

To Remove Air from Sysiem
1. Turn selector switch to “off” position, stopping the
machine.
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2. Open high side on charging manifold, or purge valve
on top of inlet header of condenser coil, allowing
vapor to escape. If there is any air present, the
vapor will feel hot, and will gradually cool as the
air is replaced by refrigerant gas. A small amount
of oil is present in the escaping vapor at all times.
Check level on oil level sight glass of compressor.

3. When vapor begins to feel noticeably cooler, close
high side manifold port.

.
0‘ )
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REFRIGERATION GIRCUIT FOR LINTERN AIRE RECTIFIER

CONDENSER
CoIL

EVAPORATCR
coi

N

Symbol Identification
A. 0il Return Line J. Compound Gauge — Low Side
C. High Side Service Valve K. Pressure Gauge — High Side
D. Low Side Service Valve L. Expansion Valve Bulb
F. Receiver Shut Off Valve M. Equalizer Line
G. Liquid Line Shut Off Valve *O. Dehydrator
H. Fusible Plug — 283° *P, Strainer

I. Thermostatic Expansion Valve

+*Q & P may be one unit.
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INSTRUCTIONS FOR
PERFORMING SERVICE OPERATIONS

To Replace the Shaft Seal and Housing Cover

10.

11.

12.
13.

. Shut off the machine.

Close suction service valve “D”.

Operate the unit until the suction gauge “J” holds
0 lbs. pressure, then stop the unit,

Close high service valve “C”.

Close receiver, shut off valve “F".

Open high side gauge port on manifold, allow pres-
sure to escape. ' :

Loosen flywheel nut, and remove flywheel (with
wheel puller).

Loosen seal nut, using punch or chisel. The seal nut
has a left hand thread.

Remove the seal nut and seal. Clean the shaft
thoroughly.

Remove the cap screws, holding the housing cover
plate in place.

‘Remove the housing cover by tapping around the
outer edge, and prying lightly with screw driver
between housing cover and compressor body.

It is necessary to have an open top container to catch
the oil from the compressor crankcase that will be
lost when housing cover is removed.

Clean gasket surface on compressor.
Replace the housing cover and cover gasket and

-
. )
-

tighten-cap-screws:

14.
15.
16.

17.
18.
. Start the machine.

Replace seal and tighten seal nut.

Replace flywheel and tighten flywheel nut.

Add oil fo the compressor crankcase until proper
level is reached.

Close manifold gauge port.

Open all valves and check for leaks.
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To Replace Head Valve Plate

1.
2.

-

S w0

1

Closc valve “D".

Operate the unit with auxiliary switch until suclion
gauge “J” holds O Ibs. pressurc. Then stop unit.
Closc valve “C”.

Open high side manifold gauge port allowing pres-
surc to reduce.

Remove head bolts and replace flapper valve plate.
Closc high side gauge port.

Open valve “C".

Open valve “D".

Check for leaks.

Start the machine.

To Remove Compressor Body
The following procedure is for replacing the head valve

plate
5.
6.

9.

up to, and including Item 4.

Remove the flywheel.

Disconnect valves “D” and “C" at flanges, leaving
valves connected to lines—DO NOT DISCONNECT
VALVES FROM LINES, AS REFRIGERANT WILL

ESCAPE.
Disconnect the oil return line from the oil separator.

. Replace the body, fasten valves to the body—NOTE:

Use new gaskets, connect oil return line; open valve
“D*” and “C”; check leaks.

Start machine.

To Add Qil to Compressor

1.
2.

Close valve “D”.

Operate the compressor until gauge “J” holds zero
pressure.

Stop the unit.

. Close valve “C”.

Remove the oil plug from the side of the compressor
body. (Disconnect oil return line if necessary).

. Add recommended oil until it reaches the correct

level. The correct level is approximately 2” above
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the inside bottom of the crankease. If too much oil
is added scrious damage will result.

Replace the cil plug.

Open valve “C”.

Open valve “D”.

Start the machine.

Check for Icaks around the oil plug.

To Replace Thermostatic Expansion Valve

3.
10.
11.
12.
13.

Closc valve “G™.

Operate the unit until gauge “J” holds zero pres-
sure—Wait {wo minufes to sce if pressure builds up
on gauge “J”. If no pressure, proceed as follows:
Close valve “D™,

Rcmove expansion valve bulb “L” from the suction
line.

Remove flange bolts from expansion valve “I"”, Dis-
connect equalizer line “M” from the valve.

Install a new valve,

Connect the equalizer line to the valve.

Place the valve in position. Make sure distributors
fit squarely on the gasket provided in the valve.
Turn the flange bolts up tight.

Fasten bulb “L” to suction line.

Open valve “D”.

Open valve “G”.

Check for leaks. Repair all leaks.

To Remove Evaporator Coil

Follow instructions for replacing expansion valve.




.
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To Remove One Evaporator Coil of a Multi-
Evaporator Coil or Cab Unit

1.

Pump machine down as described previously, clos-
ing valve ¢ and D, and shutting off unit.

Remove bulkhead caps and refrigerant hose, and
use caps to plug open end of system.

Disconnect electrical motor and heater connections.
Remaining systems may then be restarted and run
while repairs on isolated evaporator coil or unit are
made.

To Remove Condenser Coil

1.
2.
3.

Shut off the unit.

Close valve “C”.

Warm lower sections of the condenser coil with
flame. Do not overheat.

Close valve “F".

Loosen the flare nut on valve “F” to purge the re-
frigerant left in coil.

Remove the bolts holding the coil; 1ift coil from the
unit.

To Reinstall Coil

Y

® 2o o

Bolt in place.

Open valve “C".

Purge the air from the coil at flare nut on valve “F”,
Crack valve “F” until gauge “K” reads 20 1bs. pres-
sure.

Check for leaks using Halide leak detector.

Open valve “F” all the way.
Add the refrigerant (see charging instructions).
Start the machine.

To Remove Receiver

1.
2.

Close valve “G”.
Operate the machine until the gauge “J” holds ap-
proximately 20" of vacuum.
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Close valve “F”. . )

Disconnect the lines at valves “G” and “F".

Remove the receiver.
Some refrigerant will be lost unless you have a unit
to evacuate refrigerant from system.

> oo e

To Replace Dehydrator or Strainer

1. Close valve “G".

2. Operate the unit until gauge “J” holds zero pres-
sure.

3. Close valve “D.

4. Remove the strainer and dehydrator as one unit.

5. Reinstall the strainer and dehydrator—bring flare
nuis up tight.

6. Open valve “D”.

7. Crack valve “G” and allow pressure to build up to
10 1bs. on gauge “J".

8. Purge the air from the line and coil at suction line
connection of line “M". .

9. Check for leaks, using Halide leak detector. . .

10. Open valve “G".

11. Start the unit,

To Repair Leak in Liquid Line,
Evaporator Coil, Suction Line
1. Close valve “G".

2. Operate the unit until gauge ‘“J” holds zero pressure
for two minutes.

— 3. Close valve “D",
4. Loosen the flare nut at valve “G” to vent lines and
coil.
5. Repair leaks. Use Sil Fos solder.

6. Disconnect bulb “L” when soldering in this section.
Do not allow heat to contact bulb “L as this will
rupture expansion valve bellows.

7. Tighten the flare nut at valve “G”.
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3. If bulb “L’* has been removed, replace it. Make cer-
tain the line has cooled.

9. Open valve “D” to mid-position.

10. Open valve “D7.

11. Purge air on low side on charging manifold.

12. Open valve “G".

13. Check for leaks using Halide torch.

14. Start the unit.

Shutting Down the Refrigeration for Winter

On instaliations wherce there will be no call for cooling
during winter months, the following steps should be taken.

The machine should be pumped down, i.e., all refrig-
erant should be stored in the liquid receiver. To accom-
plish this, close the receiver outlet valve and run the unit
until suction gauge holds zero pounds. Close the suction
valve. Stop the unit, then close all valves. Also on water
cooled condenser, drain water from condenser if unit is
to be subjected to freezing temperatures.

We unconditionally guarantee the rated performance
of each Aire-Rectifier, when:

1. The model Aire-Rectifier recommended by us for
the individual application is chosen.

9. Qur recommendations as to size, enclosure, and in-
sulation of the crane cab or pulpit are exactly fol-
lowed.

3. Qur serviceman is employed to connect refrigerant
lines and/or put the machine into operation, except
when we specifically authorize by letter any other
arrangement.
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GLOSSARY OF TERMS

ACTIVATED CARBON: A form of carbon made porous
by special treatment by which it is capable of absorb-
ing various odors. ancsthetics and other vapors.

CHARGE: Amount of refrigerant in a system: to put in
the refrigeration charge.

COMPRESSOR, REFRIGERANT: That part of a mechani-
cal refrigerating system which receives the refriger-
ant vapor at low pressure and compresses it into a
lower volume at higher pressure.

COMPRESSOR UNLOADING: A system of valves and
components designed to mechanically vary the output
of the compressor,

CONDENSATE: The liquid formed by condensation of a
vapor. In air conditioning, water extracted from air,
as by condcnsation on the cooling coil of a refrigera-
tion machine.

CONDENSER, AIR COOLED REFRIGERANT: A con-
denser cooled by natural or forced circulation of at-
mosphere air through it.

CONDENSING UNiIT: A specific refrigerating machine
combination for a given refrigerant, consisting of a
compressor, condenser coil, liquid receiver, and the
regularly furnished accessories. A complete high side
of a refrigeration system including the motor in a unit
assembly.

COOLING SECTION: Usually referred to as the evapora-
tor, consisting of evaporator coil, motor blower assem-
bly, expansion valve and complete enclosure.

GYGLE:—A—completefcourserﬁoperation—o'f‘—ref rigerant

back to a starting point, measured in thermodynamic
terms (functions). Also used in general for any re-
peated process on any system.

CYCLE, REFRIGERATION: Complete course of operation
of refrigerant back to a starting point, evidenced by:
a repeated series of thermodynamic processes, or flow
through a series of apparatus, or a repeated series of
mechanical operations.
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VALVE, HEAD PRESSURE CONTROL: A valve intended
to keep head pressure from falling below a predeter-

mined setting.

VALVE, HOLD BACK: An automatic valve located be-
tween the evaporator outlet and compressor inlet
that is responsive to its own outlet pressure and func-
tions to throttle the vapor flow so as to prevent the
suction pressure at the compressor inlet from exceed-
ing a selected value. It is used primarily to prevent
overload on compressor motors.

VALVE, PURGE: A device to allow non-condensible gases
to flow out of the system.

VALVE, SERVICE: A valve intended to help isolate an
apparatus from the rest of the system.

VALVE, SOLENOID: A valve which is closed by gravity,
pressure, or spring action and opened by the move-
ment of a plunger due to the magnetic action of an
electrically energized coil, or vice-versa.

VALVE, SUCTION: In a compressor, the valve which
allows refrigerant to enter the cylinder from the suc-
tion line and prevents return flow.

VALVE, WATER REGULATOR: An automatic valve to
control the flow of cooling water through a condenser.
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WiLLiaM R. ARNOLD, INC.
424 South Avenue
Jamestown, New York 14701

(716) 664-5402

R. A. AsuBYy COMPANY
# 10 Deanza Court
San Mateo, California 94402
(415) 341-3222

Geo. BrRowN & Assoc., INC.
3372 Foskett
Medina, Ohio 44256
(216) 522-1432

FALLON INDUSTRIAL SALES
15550 W. Hardy Road
Houston, Texas 77060
(713) 999-3394

MonLux COMPANY
P. Q. Box 500

Mercer Island, Washington 98040

_ (206) 232-3100

,,,AUSTRALIA

- LINTERN ‘(AUsT.) PI‘Y LIMITED

,L._OVERSEAS REPRESENTATIVES D

~P;0.Box 568~ =

SarurNco (Pry) LIMITED
P. O. Box 8071

Johannesburg, South Africa 2000

(011) 836-2631

CANREP (FORMERLY RAILWAY &
PowER ENGINEERING CORP. LTD.)
St. James Street, West, Montreal, Quebec

and all principal cities.

SOUTH AMERICA

InGc. CaRLOS A. EVANS

Edificio Artico - Piso 3 Oficina 33B
Av Jose Maria Vargas - Santa Fe Norte

‘Caracas, Venezuela
(02} 979-9714

Muanda’ NS w 2228 Austl';ha T
SOUTH AFRICA
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HARNISCHFEGER CORPORATION
Modernization Order 93-130788
Document Number 93-130788-PSM-4-JSN

For Serial Numbers Cl-29638

Harnischfeger

P&H

milwaukee, wisconsin. 53204

January 19, 1984




GENERAL REPLACEMENT PARTS INFORMATION

How To Order Replacement Parts

This manua! contains the information needed to order replacement parts for this P&H product. To
insure prompt service, each replacement parts order must contain the following information:

Product serial number
Capacity of the product

Part number(s)

Quantity of each part required
Description of the part
Voltage, Phase and Cycles
Correct shipping address

NoosON A

Replacement parts can be ordered from Harnischfeger Material Handling Centers located in
major cities throughout the United States and Canada. Consuit your local telephone yellow pages
for the name and location of your nearest Harnischfeger Material Handling Center.

Product Seriat Numbers
Crane serial numbers are located on the trolley and bridge.

Hoist serial numbers are stamped on the nameplate and on the bottom of the motor bracket.

Return of Parts

Harnischfeger Corporation will not accept the return of any part unless accompanied by a
Harnischfeger Claim Tag. These claim tags are issued at the time the authorization to return a
part is issued. Claim tags must be attached to the outside of the package containing the returned
part.

Claims_ . ___

All shipments are carefully inspected and delivered to the carrier in good order. Upon receipt of
the shipment, it should be inspected for loss or damage.

If loss or damage has occurred, the shipment should be refused until the carrier make proper
notation concerning the loss or damage. In the event of concealed loss or damage, notify the
carrier immediately.

By following these suggestions, you will encounter less difficulty in settling your claim with the
carrier

2 Parts and Service Manual
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0 Superior Crane Corp
. P.O.Box 340197
o Milwaukee, WI 53234

-

Customer Pick—Up

SPECIAL INSTUCTIONS AND INFORMATION

Pleasc call Chuck Roanhouse at Superior Crane
when order is ready [or pick up.

CUSTOMER ORDER NO. PLEASE REFER TO CUR ORDER NO.
930655 93—130788

DATE ENTERED SHPMENT VA SERIAL NO.
8-2-~03 12~3--83 Customer will Pick—-Up Cl1-29638
PROPOSAL DATE | PROPOSAL NO. F.O.B. i FREIGHT SHIPPING WT. DELVERY TIME
6-30-93 Q-20270 Milwaukee, W1 N/A |
TERMS

NET 45 DAYS JAH/RDK
FEPRESENTATIVE -DISTRICT l NO. | REPRESENTATIVE ~DISTRICT | NO. | REPRESENTATIVE-DISTRICT NDT CUSTOMEA NO.
Sedushak — Milwaukeg 100

DESCRIPTION QUANTITY UNIT PRICE EXTENSION
Harnischfeger Corp. will furnish:
1. Replacement D303 bridge drive speed reducers to replace existing

D153 speed reducers. TOTAL LOT NET ]

P/N 100A7013F216 1

P/N 100A7013F316 1

(reducers are opposite hand)

Installation and medification of existing supports are by customer.

The customer or installing contractor is responsible for:
a. Locating and mounting of all material.

b. Supplying all hardware, brackets,supports, guards, (such as
required for resisiors), conduit, connectors, wires, and lugs, ete.
¢. Mounting and wiring all equipment in accordance with

all Local, State, and Federal regulations.

Contact our Service Department if supervision or checkout

is required.

NOTES:

1. Order acknowledgement is subject to the terms and
conditions on the face and reverse side hereof.

2. Paint Horizon Yellow (#440Y),

3. Furnish (5) Bills of Material, (5) dimensional drawings.
3 — to customer, Attn: Chuck Hoanhouse
1 — to Don Sedushak—Milwaukee Sales Office
1 — to Sales File

4. Furnish (4) parts manuals.

Form 2295 Order

93-130788

Page 1




ILLUSTRATION NO. CI-7A
TYPE D-303 SPEED REDUCER ASSEMBLY

Harnis

WHEN ORCERING PARTS AUWAYS GIVE MODEL AND MACHINE SERAL NUMBER




"

®

®

1

100A7013F216 Harnischfeger
ILLUSTRATION NO. CI-7A-16
TYPE D-303 SPEED REDUCER ASSEMBLY
100A7013-216 AS SHOWN:
100A7013-316 OPPOSITE THAT SHOWN:

Item No. Description Part Number Qty.
1 GEAR CASE ... ..ttt iiii ittt iniiiiiainenas 14A1663F1 1
2 PINION/SHAFT, MOTOR (INCLUDES KEY) ............... 1F12729C2F1 1R

KEY, 14MM XOMM X55MM ... ..........c.covvnnnnnnn. 20H3869D55 1
3 PINION, MOTOR .. ... ettt iiiin e INTEGRAL -
4 GEAR,MOTOR ... ... ittt ininaaas 1F12731C2 iR
5 PINION/SHAFT, INTERMEDIATE (INCLUDES KEY) .......... 1F12733C1F1 1

KEY, 20MM X 12MM X50MM ........................ 20H3877D50 1
6 GEAR,DRIVE ...\ttt it canens 1F12738C3 1
7 SHAFT, DRIVE (INCLUDES KEYS) .. ......oveiiiinnn... 10F9404F1 1

KEY, 25MM X 14MM X93MM ........................ 20H3879093 1

KEY, 28MM X 16MM XB85MM .. ..............coonnn.. 20H3880D85 1
8 RETAINER, BEARING ........cciiiummeninaennnnnaenns 25F3260D2 1
9 RETAINER,BEARING ..........cooiiuiniiiiiiinannn. 25F3528D1 2
10 O-RING ...ttt 45291067 8
H BEARING ...\ttt et 257494D5 2R
12 SEAL, OlL . ...t 18Q154D102 1R
13 RETAINER,BEARING . ..........0.iiiiiineanannannnns 25F3254D1 1
14 O-RING ..ottt et 45291D91 4
15 BEARING ... i 25Z494D12 2R
16 SEAL, Ol . vttt e 18Q154D141 R
17 COVER, INSPECTION . ... .. ittt 914H28-2 1
18 BREATHER ........... ... ..teitiiiiiiiiiieannnnn. 4674 1
19 STREET ELBOW, 3/8INX90DEG .............cvvvuunnn. 2416V018 1
20 PIPENIPPLE,3/4 INX38MM .. .........coviinnianenn. 2419V134 1
21 PIPEPLUG,3/4 1IN .. ... e 2423V005 2
22 PIPETEE, 3/ IN ... .. ittt enaeans 2425V005 1
23 PIPENIPPLE,3/4 INXSOMM ................coeiunnt. 2419V136 1
24 PIPECAP,3/4IN ... ... . i, 2403V005 1
25 STREETELBOW, 3/4INXS0DEG ..............couun... 2416V020 1
26 LUBRICATION CHART ...........cccviiiiniiinennnn. 322340 1
27 LABEL, OILLEVEL ... .o ottt viieeenes 327145 1
28 RETAINER, BEARING . .........ccoiiiuininnnnieannnnnnn 25F3254D2 1
29 RETAINER, BEARING . ..........c.0iiiiiineiiriinnnnns 25F3260D1 1
30 BEARING ... .ottt 257494D4 2R
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