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DESCRIFTION

SECTION |

SECTION |
GENERAL DESCRIPTION

GENERAL

This manual describes the installation, adjustment, opera-
tion and general maintenance procedures necessary far the
mpst efficient operation of PEH Balanced Desiogn Hevi-Lift
Hoists.

An outline for 4 preventive maintenanch program 15 also
incluchec,

DESCRIPTION OF OPERATION

The wire rape drum i3 driven by an electric metor thraugh
a three reduction gear case, Two timed Jdrum pinions are
meshed with the drum gear to provide equal distributicn
of load a3 well a5 positive control of the drum moverment at
all times. A roversing eontactor, with mechanical interlock,
completes the power supply to the hoist motor only when
gither the RAISE or LOWER cantral circuits are completecl
through the push buttons, For aplional control, such as
two specd and variahle speed, additional contactors, relays
and resistars are reguired.

A direct acting DC magretic brake provides Inslantenous
release and braking action for the motor. As the brake coil
is energized it pulls am armature againgt the face of a $pring
loaded brake pot, releasing the rotating friction discs. De-
energizing the coil releases the armature from the brake
pot by means of the compression spring, thus applying re-
guired braking foroes to the friction discs. Because the
friction discs are coupled directly to the motar pinion shaft
through a splined disc huby, the motion stops.

A mechanical load hrake, included in the gear case, will pre-
went the |oad fram lowering itself, In some cases, an electric

load brake foptional) or 8 D.C. dynamic lowering contral
[optional) is used to accomplish this,

A plugging type limit switch ($tandard equipment) prevents
the hottom hlack from accidently being raised too high and
inflicting damage to the drum and wire rope. An adjustable
geared limit switch {optionalt can be pre-set 1o open the cir-
cuit when the bottom block roaches the upner and Tower
safe limils of travel.

All this eguipment is fully describecd and illustrated in the
QPERATION section of this manual {Section 111,

WARRANTY

The terms under which this hoist is guaranteed are clearly
defingd under the warranty which accompanies every P&H
product, Thiswarranty will be yaided if the hoist is operated
with Ipads in excess of its rated capacity, under unsafe gon-
ditions or practices, or with accessorios or attachments nol
designed or furnished and approved by the Harhischieger
Caorporation, Maodifications on the hoist which affect safc
operation or capacity will vaid the warranty.

SAFETY

Section 1V aof this manual has been devoted entively to safe
aperating practices. [t 75 most impartant that the persons
operating the hoist be familiar with these practices before
operating the haist, hoth far their awn pratection and for
the protection of other worlimen,

1-1



INSTALLATION

SECTION NI

SECTION I
INSTALLATION

GENERAL

Prigr to installing the hoist, carcfully inspect if for possible

shipping darmage, 1 | | I |

Bofore installing a trolley mounted hoist, make
certain that the tralley whesl contour s correct
for the type of beam the iralley will run on, and
that the trolloy wheel spacing is correct [or the
bearn flangs width (refar 1o the tapic, “mounting”™,
in this section). There arg hree basic wheel con-
tours ustd on four types of beams as illustrated
in Figurg 2-1. These are the crown tapered wheel
for standard 1-beam, the flat crowned wheel for
wide flanged I-beam, the flat crowned wheel for
wide flanged I-bearm and the Tat tread wheel for
either a patented monorail beam of a T-rail installa-
tian.

LTI

A CIOWY TAZER-NWAREL FOA 3TANDARD ' BEAK

B —FLAT CROWNFII¥HERL FOR %130 5. ANGL | REAM
C—FLAT TRFAZWHEEL FOR PATENTED WIMOEAIL BLAK
D -FLAT "REALWHEEL FUR T-KAIL "KELALL &110N

EaliL]

Figure 2-1. Trolley Wheel Contours

MOUNTING

Balarced Design Hevi-Lift Hoists are either lug mountzd
standard headroom ar low headroom units, or thoy are
fixed mounted (base, ceiling, deck, wall]. The lug mourted
hoists are usually eguipped with gither a plain tralley, hand
chain geared trolley, single speed motor tralley ar o variable
speed motor trolley . These are Iustrated in Fiyures 2-2, 2-3,
2-d and 2-b.

All Teur lypes of tralleys ulilize spacors bobtweon the drum
hanger and the truck sides to adjusl For the width of the
bozam thoy operate on. For straight track standard 1-bearms
and steaight track wide flange |-brams, the distance between

10

Figure 2-2, Plain Trolley Maurnting

241



SECTION fi

1301

Figure 2-3; Geared Tralley Mounting

iy

Figure 2.4. Single Speed Mator Trolley

Figure 2-6, Yariable Speed Mator Troley

2-2

INSTALLATION

the wheel flanges should be approximately 14 to 3/8 inch
more thar the naminal beam flange width. For straight
track patented monoral beams, the distance bebwveen the
wheal flanges should be spproximately 116 ta 18 inch
mare than the nominal beam flange width. For straight
track T-rail instaliations, the distance betpween wheel Flanges
should be approximately 1/4 1o 38 inch more than the
width betwvsen the outside edgss of the T-rall, If additional
spacers are reguired to acjust whes) flange spacing. punch
washers may be uged o gl bur motor driven tralleys.
Special factary -ttt spacers are recuired for motor driven
tralloys.

NOTE

When tredlevs run on curved track beams, the dis-
tance between trolley whee! flanges must be slightly
rnare than for straight irack of the same nominal
bieam flange width. The increased spacing depends
upon the radius of the curved track. Gengrally, the
haoist is built for a particular application and the
nraper spacing is provided at the factory. |f your
application Tor the hoist changes, contact your
regional sales or seryice office of Harnischfeger
Corporation giving complete details of type of
bearm, curve radii and hoist sorial nurmber,

INITIAL LUBRICATION

Refer o the lubrication instructicons in the MAINTENANCE

section 1o lubricate the hoist prior to start up.

t' CAUTION

All Balanced Design Hevi-Lift hoists are shipped
with the gear case filled to the proper level. I the
hoist iz equipped with 2 motar geared trolley, the
trolley gear case is also filled with gear ail priar to
shipment, However, to aveid the possibility of
serigusty domaging tha hoist, these oil levels muost
be checked and gear oil added if necessary, priar
to ppwrating the hoist. Geored trolley wheels are
net lubricated at the factary because abrasives will
contaminate the greasn during shipment and rnust
ba lubricated prior to start up,

ELECTRICAL CONNECTIONS

L o 1

| CAUTION

Be sure that the power supply is the same as
indicatcd on the P&H nameplate, T the hoist is
operated an incorrect valtage ar frequency, seriqus
damage to the rrotor and the contrel sould result,



INSTALLATIDN

A wiring diagram for each hoist is seeured to the inside of
the contral tabinei cover. Before energizing the holst
power supply, check thal connections are made as indicated
on the wiring diegrams furnished with the hoist, Also check
all electrical conngctions fat contactors, terminal boards,
ete.) for tightne:s.

MIDTE

To propetly connect and check a three phase power
connection, refer io the INITIAL OPERATING
CHECK portion of this section.

CONDUCTORS AND COLLECTORS

CONDUCTOR TYFPES, Bare wire conductors, =ither round
or figure 8§ are most commonly used. However, flat bar,
angle, T bar gr insulaied bar may be advantageous in some
application: whera cofrosive, maist or dusty conditions are
present,

CONDUCTOR INSTALLATION. Wire conduetors require
the use of end support and strain insulator at each end of
the systern {see Figure 2-6). Proper wire tension can be
adjusted with the adjusting nuts located on the strain in-
sulator threaded studs.

The required ruumber of imtermedizte supports will vary
with the type of conductor. A general quide ta determine
the number required i3 shown below.

Distance Betwesn Supports

{Feet)
Straight Curved

Ty of Conductor Lection Section
Round copper wire, a0 - (Max. length | Not used

to, & overall)
“Figure 8" wire, No. D 12 3
Flat bar G 3
T-Ear a 3
Angle £ 3

The location of the conductors in relation to the |-heam
will vary with type of trolley, |ift, hoist size and type of
conductor, Refer to the clearance drawing prepared for
your particular hoist.

NOTE

Conducter contact surfaces should be cleaned and
polished for most efficient operation.

COLLECTORSE. For round ar fiqure B wire conductors the
standard spring wheel collector is used {Figure 2-7). The
standard spring shoe collector 18 used with open steel cur-
rent conductors of tee, angle or bar shaped section [Figure
2.8). The spring 'eaded arm holds the wheel or shoe firmby

T STRAIN INSULATOR

ADIUSTING NUT
Figure 2-6. VWire Stretcher

ERAGKET CAP

Figure 2-7. Spring Wheel Collectar

Figure 2-8. Spring Skor Collector
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SECTION It

against the conductor. Slide the collector assomblby 1o a
cetitralized position with respect 1o the conductor, taking
inte eongideration the trolley whiel Heat, To 2djust the
collector, locsen the bracket cap and slide the collector
to the proper position on the collector support bar.

INITIAL OPERATING CHECK

GEMERAL. The PEH Balanced Design Hewi-Lift Hoist is
tested under load and adjusted for proper operation prior
to leaving the factory, Before the unit is placed in sriice,
there are several items that must be checked to insure cor-
rect installation and avoid serious troutle,

CHECKING DIRECTION OF ROTATION. Since direction
of rotation of three phase AT motors can be reversad by
reversing any two of the three line wires, 1t is important
that the motion travel is in eorrect relationshivn with the
hutton being depressed.

E CAUTION {
o ]

Do not attempt to correct hook travel by changing
reversing contactor coil connection or push button
wiring. This can onty be done af the main power
source, load side of revering contactar or individ-
uzl motor junction box.

If travel relationship does not correspond to the push button
being depreszed, do not allow the bottom block Lo come
inte contact with the limit switch, Carefully check this as
follows:

1. Temporarily connect the three phase power Jeads to the
conductor system.

2. Carefully inch the RAISE or UP buatton and notz the
direction of bottom block travel.

A, 0f the bottem bicck travel is upward wwhen the RAISE
or UP buitton is depressed, proper phasing has been attained
and the temporary connecticns may now b securcd per-
manently.

4. i the bottom block travels dowmward when the RAISE
or LIP button is deprossed, praper phasing has not been
attained. To correct this, reverse any twa of the power line
leads at the power source, Again., do hol @ttempt 1o coireet
a phase reversal by interchanging the reversing cantactor or
push button connections, because interchangding these con-
nectipns will not provide opeer limit switch protection.

To correct the direction of travel th DG omavation, intee-
change the two sroatre lses.

IT bottom oiock trave!l direction is correct, trobley fravel
direction should alte be correct. Howsver, trolley travel
direction should be checked with the push buttan markings.
If the direction is reversed, correct this by reversing any
two of the three power lead connections at the trolley son-
tactor anly,

INSTALLATION

CHECK'\NG QFERATION QOF UPPER LIMIT SWITCH.
Wiith the hoist properly connected to the correct power
supply, check the operation of the upper limit switch, Raise
the bottom block without a load to within § inches of con-
tact with the limit switch counterweinht or paddle. Prooeed
wvith caution by inching or at slow speed raite the bottom
block until the limit switch is tripped. This should open the
haisting circuit and set the motar brale stapping the hoist
motion. With the hoist limit swilch in the ripped posilion
and contrel in either the raise or off position, manually
opersic the limit switch further in the raise position to
estabstish the plugging circuit, Only maintain this pasition

JPFER
L'IT
W TCH

SWITCH
HWLIGT

LIMIT SHITCH
s PATITILE

nan

Figure Z-10. Typica’ Wpper Limil Switch Paddlg



INSTALLATION

far a sufficient time to insure plugging and that bottom
block lowers. If the limit switch does not operate in this
manner, refer to the maintenance section of this manual
for adjustment procedures.

CHECKING OPERATION OF GEARED LIMIT SWITCH.
If the hoist is equipped with a geared limit switch (Figure
2-11) to stop the bottom block at both the upper and lower
limits of travel, check it for proper operation as follows:

1. Operate the hoist to raise the bottom block without a
load until it is approximately two feet from the hoist drum.

SWITCH
. CAws

HOIST DRUM

SWITCH
ELEMENTS

aay

Figure 2-11, Geared Limit Switch

2. Operate the hoist by inching or slow speed until the
bottom block raises high encugh to actuate the geared limit
switch which opens the RAISE cireuit and applies the
magnetic brake. The switch must actuate when the bottom
block is a safe distance fram the drum (approximately six
inches).

3. If the geared limit switch is equipped with plugging con-
tacts, disconnect one lead from the upper limit switch
element and then slowly raise the hook block past the
upper limit. The plugging contacts should close at a point
just above the upper travel limit, and the hoist motor
should automatically reverse direction to lower the hook
block off the plugging contacts. Release the RAISE or UP
button and reconnect the lead to the upper limit switch
element.

SECTION NN

4, Operate the hoist to lower the bottom block until the
bottom block has reached the desired lower limit, The
geared limit switch should now actuate to open the LOWER
circuit and apply the motor brake,

A minimum of one full wrap of cable must remain
on the drum when the hook block is at the lower
limit.

5. If the geared limit switch does not operate properly,
refer to the MAINTENAMCE section of this manual far
adjustment procedures.

CHECKING OPERATION OF ELECTRIC BRAKE. Operate
the hoist in the lowering direction with no load on the
hook. With the hoist lowering at full speed for a single or
variable speed hoist, and slow speed for a two speed hoist,
release the DOWN or LOWER push button. The downward
movement will stop, except for the allowable drift. The
hook will drift approximately one inch for every 10 FPM
{Feet Per Minute) of hook travel speed. This distance
should be measured from the time the push button is re-
leased to the time the hook comes to rest. As an example,
a hoist with a rated speed of 20 FPM will drive approx-
imately 2 inches, when operated at full speed. Test the
raising direction in the same manner, |t should be noted
that when the hoist has a full load on the hook the drift
will be less than 1 inch for each 10 FPM of hook speed.

If there is excessive drift, refer to the MAINTENMANCE
section of this manual.

l WARNING |

Mever operate the hoist unless the brakes are
operating properly.

CHECKING MECHANICAL
LOAD BRAKE

Attach a near capacity load to the bottom block. Raise and
lower the hoist several feet to determine if the mechanical
load brake is operating correctly. The mechanical load
brake will contral the descent of the load in the lowering
direction when the DOWN or LOWER push button is
depressed. Alsa, it should prevent the load from continuing
to lower, except for allowable drift, when the DOWN or
LOWER push button is released.

ORDER PARTS FROM

MCLauchLIN
Hoist & CRraNE

1850 Larkin Williams Rd.
Fenton, MO 63026
(636)343-9700
www.stlcrane. com 25



OPERATION

SECTION IN

SECTION Il
COMPONENT DESCRIPTION

GENERAL

The operation and function af ecach sub-assembly in the
Balanced Design Hewi-Lift Hoist is described in this section.
The size and capacity of @ unit will not vary the function of
these components.

Some of the sub-assemblies listed are optional equipment
and may nat apply 1o wour particalar hoist.

DRLUN GEAR

GROOVED [IRLUM
—

LEFT DRIVE GEAR

HOIST DRIVE

The drum 15 driven Yy the haist motor through a three
reduction gear case, as llustrated in Figure 2-1. Normally,
a mechanical laad brake 15 included as part of the reduc-
tion. The exceplions to this are the use of either an electric
load brake (Magnetorquel, do dynamic lowering contral ar
countertorgue cantral. The drum shaft is joined to the
mgtar shaft and the motor pinion shaft in the qear case by

RIGhT DRIVE GEAR

O MECHANIGAL LOAD
BRAKF ASSEMBLY

T.00

Figura 3.1, Balanced Design Hevi-Lift Hoist Drive

F1



SEGTION 1

splined cauplings, The motor pinion drives the drum ginion
shalt assemblies through the mechaniesl load brake, or
through the intermediate shaft assembdy when 3 mechanical
load brake is not ugsd. The two drure pinions drive the
drurm oear, causing the drum to revolee,

MECHANICAL LOAD BRAKE

The functinrs of the mechanical lead brake are to control
1he lowering speed ot the load and to pravent the load from
dropping due to Tailure of the glectric motor. The mech-
anical load Lirake consists of an ACME (laft harel} threaded
shaft with o Tixed flange, a motor gear with an ATME (el
haney threaded bore, a ratchet with friction Yrings riveted
to cach side, and a spring controlled pawl mounted in the
gearcase. Dharing the rafzing oyele, the motor gear is driven
counterclockwize and the ACME throad cauvses the mator
gear to comprast the ratchet batwean itgelf and the fixed
flange on the shaft. The spring foaded paw, 15 thrown away
from the ratchet and theretore no traking zction takes
place. Durine the lowering oycle, the motor gear s driven
clockwise., The load on the hook tends to keep the braks
closod. The pawl engages the ratchet and forces the
ratchet Yo slip beiween tha motor gear ated flange thereby
creating the braking torgue,

OPERATION

MOTOR BRAKE

Whenever the hoist motor is energized, the DC magnetic
rmotor brake is energized to pul! the armature agdingt the
brake compression spring and freo the diss type braks
inings {sec Figure 3-3}. When the haist motor is az-onergized,
the motor brake is also de-energized and releases the arma-
ture, allowing the compression spring to exert force on the
dise type brake linings, which in turn apply braking torgue
to the matar pinion shaft.

These brakes are desigred for do operaticn. When the hoist
power supply is ac, a rectifier assemblv is used to provide &
de power supply to the brake.

LIMIT SWITCHES

WEIGHT TYFE UPFFER LIMIT SWITCH (Figure 3-44).
When the bottom block is in a normal operating position
(betow the presat waper limith, the re-set weight winds up
the spring, positions the limit switch sheava against 4 stop.
The cams are clear of the contact fingers (position T) so
that the hoist circuit contects {4} are closad and plugging
cantacts (Bl are apen, When the bottom block approachas

HOIST RATCHET WHEEL
DR WITH FRICTION LIKINGS ey
: [t T
MOTOR Tclnrj.'u-Ef 277 MOTOR GEAR )
. MOTOR PINION 77 ROTATION AKD
FLANGE —_ - AL POSITION
: "f {/  DURING DOWN CYCLE
.._\. II.-jlz \_I'-.:
| (4
Inl:';.'_ bt ] i - HIE'TDH
HOLAT . 1 i GfARE I
- ' I_UHD & ) r -
MGTOT ! TORGUE = / N |
", 4 IS |
AR b P ur j
{L FLANGE MUK ]
. GEAR
i ———— 2
 —] = : /77 ROTATION 4ND
e iy 11 = s
| ! FLANGE ~n f - PAWL PCSITION
| = = ;  DURING UP CYCLE
—| 1= bl AR
i | | 1 W
E = h
FIXED / = I
FLANGE” == 1
. [ ]
)1 |

v

Figure 3-2. Principle

{f Mechanical Load Brako



OPERATION

SUFFICITNT CLEARANCE
ALLOWING FREE ROTATION

A
4/
G e

_GRARL ol
-

FOWESR D

T-DISC HUB

ARMATURE FLATE
FNERGIZED

HRAKE SELEATED

SECTIGN 10

POWER OFF
BRAKE SET

F=FRICTION DISCE

DE ENCREIZED uni

Figura 3-3. Magnetic Motor Brake
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Figure 34, Weight Type Upper Limit Switch

its preset uppsr Hmit it contacts the re-set seeight, raising
it to permit spring tensied To rotdfs the switch cams until
the haisl eircuit cam g&dons the heisting circuit conlacts
1A o slop the malar and apply the motar brake [position
21, If the bottom block drifts beycond this presst limit,
the reset weight continues to rise and the switch cams
ratate still farther until the plogging cam closes the re-
werse circult contacts {B] [position 3], This reverses the
hoist matar and returns the hottom block to its upper

wl

limit position. Should the cord hresk, the spring will
rotate the sheave and cams to & stop whare both the hoist
conlacts (A1 and plugging contacts {8) are open,

Unedrr normal operation the haoist motion should stop when
Lhe hoisting rontacts 1A) opsnas in position 2. The plugiing
contacts (B should only cicse {position 3} i the motor
brake malfunctions, causing cxcessive drift, For brake
adjustment sae the MAINTEMAMNCE sectiaon of this manual,

3.3



SECTHON IN

PADOLE TYPE UPPER LIMIT SWITCHES

PADDLE MOUNTED ON SHAFT. Switch construction is
identical to that used for weight type limit switch hut no
spring or sheave are uied. The paddle is mounted directly
ori the shaft which carrigs the twao cams (Figure 36 upper).
The weight of the paddle is sufficient to praperly position
the cams,

Figure 3-5. Paddle Type Upper Lirnit Switchns

PAOOGLE MOUNTED ON DRUM HAMSGES. The spring
tension on the sheave is reversed from that on the weight
type limit switch. As the bottom block engages the paddle
in an upward direction, {Figure 3-b lower], the cord rotates
the sheave which in twrn rotates the switch cams until the
hoist circuit cam apens the holsting circuit contacts. If the
bottom block drifts beyond this preset limir, the switeh
cams rotate still farther until the plugoing cam closcs the
plugging circuit contacts. This roverses the haist motor and
returns the bottom block to its upper limit position,

34

OFERATIDM

SWITCH
£ _EMENTS [\;

Figure 3-6. Geared Limit Switch

GEARED LIMIT &MITCH. The adjustable geared limit
switch apens the RAISE cireuit when the bottom block
reaches o presel upgsEr limit and opens the LOWER circuit
when the battarm block reaches a preset lower limit. The
geaend limit switch is driven by the drum gear [see Figure
3-6] ond actuates after a predetermined numbsar of dum
revoluticns,

LOAD LIMIT DEVICE {OFTIONAL EQUIPMEMNT], The
load limit dovice is preset at the factory to open the hoist
ing circuitwhen a |ift exceeding rated capacity is attempted.
711 i3 not operating properly, contact the PEH Regianal
Office nearest you.

CONTROL

PUSH BUTTON STAT@MY MNarmazlly, hoist control i3
gctuated through the use of @ weather-proof puth button
stotion suspended from the control cabinet. The numbser of
push button elemonts in the station is determined by the
number of motions to be controfled from dhe podh butsm
station,

Three types of push button clements are wsed, depending
on the type of control. For single soeed contrel only ane
speed can be abtained in either direcii@n.,

For two speed control, @ three contact element is used.
By partially depressing the button, motion, direction and
slow speed will operate. By esompletely depressing the
button, slow speed diops out and high speed will aperate.

Far the five step variable speed control, a five $tep element
button is used, Contact with the directiong and five speed
paints & made by progressively depressing the button in
increments of approximately one-eigth incls As the button
is depressed additional contact segments are engaged. Thess
contacts actuate contactors which in turn wary the re-
sistance in the mator circuit, As the button 4 depressed
contactors are closed, shorting resistance ovt of the motor
circuit and increasing the motor speed.



OPERATION

Alsa, with voriable speed push button control, timers can
be added 19 the circuitry to provide timed acceleration,
When regquired we normally recommend timers far the last
two steps of accelaration {foptional ).

The wiring between the push button station and the con-
trel$ is a rubber or plastic coversd multiconductor contral
coble, The push button station is suspendad fram the con-
trol cabinet by a chain which remaoves the strain frem the
contrel cable. lndividual wires in the control cable are
colar coded,

COMTROL PANELS. The control panel is mounted dircetly
e the hoist frame, excrpt when otharwise specilisd,
Figures 3-7, 3-8 and 3-9 illusirate typical control panels
far ac operation ol hoist and trolley motions.

REVERSING COMNTACTOR, The reversing contactor com-
pletes the power supply to the moter enly when divectional
cantral ¢ircuits are completed through wse of the push
bButlon station. The contactor incorporates a mechanical
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SECTION TN

interlock to prevent more than one directional aontral cir-
cuit from being operated at the some time, Individual
reversing omsstsrs arc used for the haist motion and
trolley motian,

Thermal overload protection on the reversing contactor
protects the motor. These thermal oversads are manual
resat, execapt when the automatic reset fiygne are specified
ancd used,

Four pale reversing contactors are used up to 10 HP at 230
walts and up to 20 HP at 460 volts, For laroer motars, three
pole contactars are used, in which case @ separate wlay is
used to aneryize the brake coil.

ACCELERATING CONTACTORS. As the six contact
points in the push button are engaged, circuits through the
reversing and accelrrating contactor are actuated accord-
ingly. Each cgircuit through the accelerating contaciors
shorts oul additional resistance from the motor circuit
and inereases the motar speed.

HiJ 3T REVESS NG CONTASTOR

: ‘ LON 1RO
I E e N TiANSFCRMER
LN
e nEHL D

O

TZR¥INAL BOARD

e

Figure 3-7. Typical AC Single Speed Hoist Contral QOnty
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Figure 3-8, Typical AC Two Speed Hoist and Sinale Speed Trolloy Control
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OPERATION

When control requirements do not exceed NEMA size 1
contactor (approximately 30 amps), a four gang single
unit contactor is used. For NEMA size 2 and larger con-
tactors, four individual contactors are used to control the
motor speed.

TRANSFORMERS. The control circuit transformer is con-
nected to two of the three power supply terminals on 3
phase units. A control may be provided with either one or
two transformers, depending upon a customer’s require-
ments. Standard control voltages are 24 and 110 volts.

SECTION 1l

RECTIFIER. The magnetic brake is designed to operate
on direct current. A rectifier is used in all ac control cir-
cuits to rectify the current to DC for proper operation of
the magnetic brake coil.

PLUGGING RELAY. A plugging relay is used in every
two speed hoist control. At the time the weight or paddle
operated upper limit switch is engaged, the plugging relay
energizes only the low speed windings of the motor and
prevents plugging (reversal) in high speed.

ORDER PARTS FROM

MCLavcGHLIN
Hoist & CranE

1850 Larkin Williams Rd.
Fenton, MO 63026
(636)343-9700
www.stlcrane.com
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SAFE OPERATING PRACTICES

SECTION I¥

SECTION 1V
SAFE OPERATING PRACTICES

GENERAL

Meost accidents invalying hoists are the result of vialating a
eafety rule in operation or of improper Mmaintcnance.

The purpeese of this section is to assist users of PRH electric
wire rope hoists in establishing safety rules for hoist apera-
tors and in setting uwp @ proper preventive maintenancs
prograrm,

NMOTE

The Harnischfeqer Corpaoration recognizes that
most companies who use hoists have a safely pro-
grar in farce in their plants, In the event that
same conflict exists betwsen a rule set forth in
this publication and a similar rule already set by
an ncdividual company, the maore stringent of the
Lwa should take precedence.

Reference should also be made to ANSI B30.16, published
by the American Society of Mechanical Enginrers, and to
HMI-100  [(74), published by the Hoist Manofacturer's
Institute. These docurmnents contain additianal information
Gn safety.

OPERATOR QUALIFICATIONS

AUTHORIZED OPERATING PERSOMMNEL. {Only the
following persannel should be permitted to eperate @ hoist:

1. Appointed aperatars

2. Maintenance and test personnel, when reguired to do so
in the performance of thelr duties.

3, Inspectors.

OFERATOR TESTING. Ewvery emplower should recuire
that all persons whe will be suthorized to operate a hoist
first pass an exarmination which accurately  mcasaies
practical knowledge of electrical wire rope haists.

PHYSICAL AMD MEWTAL COMDITIOM., An operator
must meat the following physical and mental qualifica-
tions:

1. An operator must possess goad haaring ability and visicn
fcormcterd or uncarrected. ) Gaood depth pereeptian is also
reguired where [oad spatting must be aceamplished a1 soms
distance fram the aperatoar,

2. An aperator must not be afflicted with any known
health conditian which could cause a sudden inability to
react quickly.

3. An operator who is laking medication preseribed by a
doctor should be made to prescnt written assurance from
his doctor that the medication will not affect the operator’s
ahitity to aperate the haist inog safe mannar,

4. An operator who is known, or suspacted, to be undor
the influence of aleohal or drogs wmuost noel e allowed 1o
aperate 3 hoist under amy circumstances,

SAFE QPERATING PRACTICES

GEMERAL. The fallowing are gereral reguirements for
safe hoist aperaticn:

1. It is the operatar’s responsibility to fully aequaint him-
self with the haist hefore attempting to operate it Know
the hoist's rated capacity, its type of control system [single-
spear or variahle-speed) and the function of all operating
cantrols.
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2. %Werify that all required peradic lubrication and other

pericdic maintenance have  been  accomplished  before
heginning cperation at the starl af a shill,

3. [ any adjustrments ar repairs are necessary or if any
damage is known, ar suspacted, the apsrator most report
satne ta his superyiser or cther duby appointed person. The
raxt operator musl also be informed upon changing shifts,
it the known deficiency has not been corrected.

4, A hoistmust not be operated f there is an “out of order’”
sign, wr similar warning sign, hung on the contral pendant
or main disconnect switeh, A& sign of this Type should he
remover only bey Lhe person who ariginally placed tha sign,
ar sprmy uther designated person.

5. A8l operating conlrols shall be lested at the beginning
af gach shill, |f any malfunction appears, it shall be cor-
rected before actual operaticns are begun,

g, Before starting up the heist, make certain that all per-
sonnel are clear of the area.

P Keep your honds clear of the hook hblock and other
mowing ares when starting up the hoist.

SAFE LOAD HAMNDLING., QObserve the following whils
actually handling lnads:

1. Mo hoist shall be loaded beyond its raled capacity,
gxuept when conducting proparly authariyed and supervised
load tosts.

2. The load shall be atlached Lo the hook black by means
af a sling ar other approved device, Lndor no circumstanens
shall the hoist rope be wrapped around the [oad,

3. The sling, or atlher approved lifting device, muost be
fully seated in the saddle of the hook before beginning a lift,

4. Check the hoist rope toe make sure that it is not kinked
o bwisted, ur that multiple part ropes are not twisted about
each other. Alse chock ta insure that Lhe hoist rope 7s
proporly seated an the dram and n the sheaves.

B. With Lhe load |ifted only o fow inches, check to make
sure Lhat the load is properly halaneed. If an unbalance
exists, lower the load and reconnect the sling to achiewe
the praper balanee,

. Always inch the haoist inte cngagement with the laacl
and, after chrcking for proper load halance, Faise the loadd
steadily to the desired heaight. Avoid unnecessary oF sadden
stops and starts when raising a load.,

7. The heok block must be cenlered owver the load (hoist
rape wertical] when the it begins.

1-2

SAFE DOPERATING PRACTICES

MOTE

An rxcaption can be made to rule 7 only with
approval from a person Sipoinied to autharize
off-center lifts. Assuranco must be given by this
nerspn that the hoist, its trolley, or il mounling
structure will not he overstrested in making the
lift. In gereral, PE&H electric wire ropg hoists are
not designed for off-venter lifts,

A&, it all times, avoid carrying loads aver peopla,

9. Use extrome care to avoid contacling any obstruction
with a moving load.

10, Mever leaque a lead suspended in the air unattendad.
The oparator must rema’n at the controls ready to take
action in the event ol halding brake failure.

11. The upper limit switch is intended solely a5 a salaly
device. |t st not Be used as a norrmal operating contreal,
Lrmacessary actuation of the upper limit switeh shall b
avohded.

12, A load ar the hook block shall not be lowered below
the poinl where less 1han Lwo full wraps of wire rape re-
main on the drum, unless & lowsr limil device 05 provided.
£ a laweer limit devien 15 pravided, the load or hook black
shall nol be lowsered below the point whern Irss than ane
full wrap of wire rope remaing con the drum.

MOTOR BRAKE TEST FOR MEAR CARPACITY LOADS,
Each time that a capacily of near rapacity load is to he
lifted, the rotor brake shall be tesled [or its ability 1o
hold the laad suspended. Make this test with the Ioad
lifteo jusi o few inches off the floor, or other suppare,
If the motor brake farls 19 hold, do oot attermpt to handle
the lead wnlil the hrake has been adjusted or repaired,
A ppls e,

HAMNDOLIMNG PERSOMMEL. Personnel shall natl be allowed
to ride the hook or the load ander any circums lances. Mor
shall a P&H electric wire rope hoist be applisd to manlilt
cage or passenger elevator sorvice, These hoists arg not
designed 1o safely handle personncl, and no atternpt should
ba made to modify them inany way for the purposc of
adapting them Lo a personnel handling applicatian.

INSPECTION

GEMERAL. Regular, periodic inspection is cssential to con-
tirued sale performance of a heist. Carefal inspreticn on 4
regular bass wil, reveal potentially dangerous canditians
while still in the early stagos, allowing corrective action Lo
bie taken befare the concditlan becomns dangeraus.

Any deficiency revealed chrough inspection shall be veprorted
ta an appointed person, & determination must he made as
to whether # deficiency constitutas & safety hazard belory
resLming operatian af the haist.



SAFE QPERATING PRACTICES

RECORDS AMD REFORTS, Some form of inspection
record shall be maintained for each haist, listing all points
requiring periodic inspection. A written report should be
made monthly on the condition of the critical parts ot cach
hidist. These reports should he dated, signed by the person
whe periormed the inspeelion, and Eepl on file where they
are readily available to suthorized porsannal.

DAILY INSPECTIOM. Hoists in rogular service shall be in-
spected daily, or at the start of cach shift, for damage,
wear, operating malfunctions and other defoots. This in-
spection shall include, but net be necessary limitee 1o, the
fol lpwing items;

1. All operating cantrals Tar praper Turction,

2. Upper and lawer limit switches {as applicable) for proper
cperation and adjustment.

3. Al running wire repes far Lwists, Kinks, distortion,
oRoessive wear angd improper dead-ending.

MOTE

& rare tharough inspaction proceduve for run-
ning wire repes 15 described in Section W of this
manual.

4. Check the hiook for the following:
a. Deformation.

b, Chernical darmage (if hook is ecxpossd to corrosive
chemicals or atmospheore).

c. Throat apening in excessive of 15 percent of normal.

d. A twist of more than 10 degroes from the plane of
an unbeont hook.

MOTE

Without ocxception, an meoessively bent or twisted
heok  most be replaced, An cxoessive throat
opening andfor o severely bent hook indicates that
the hoist has been abuscd or overloaded. In this
case, all other load bearing compenonts of the
hoist must ke carefully sxamimaed on a daily basis
until there is assurance that no fdamage has acourrred
to Lhose companeants,

FERIODIC |IMSPECTION. Periodic inspection rofrrs to
thosr inspoctions which are performed at intervals ranging
Tram ane month to ane year, Guidolines for establishing
intervals under varying operating canditions are contained
in Scction W {Maintenance). Periodic inspeetion shall in-
chude, bul not necessarily he limited to, the following:

1. Wire rope used in hoisting boads shall be thoroughly
pwarnined for all conditiagns that could impair 105 ability

SECTION IV

to safely pevlorm its rated work, Refer to the topic “Main-
tenance ol Wire Rape™ in Section W of this manuwal for
details.

2. Check the haist drum and all ranining sheaves for cracks,
exceEsive wear, misalignment and other detects,

3 Check the motor brake for worn discs, misadjustment
or ather dlofocts.

4, Check the antive haist unit and tralley for looss bolts
or rivets,

6. Check theo contactors in the control pancl for excessive by
pilled ar worn conlacts, loose electrical connections, weak
springs and defective wiring. Check the limil switches and
controllor pushbuttans in the same manner.

&. Check the hook to insure that it is properly secured in
itz black. Also chreole the hook safety lateh (if so equippad)
Tor damadge or restric led movement,

f. Chock parts such as gears, shafts, pims and bear ngs Tor
CONresian, wear, craclks ar distartion.

2. At least annually, inspect the hook for cracks using dye
penctrants,  magnetic  particle or  othor suitable crack
tletecting methad,

HOIETS NOT IMN REGULAR USE. A haist hat has been
idle for a peried of time must be checked out as follews,
baefiare returned to scrwvico:

1. A hoist which has been idle for at least onz month but
less than six months shall be inspected in the manner de-
soribed under the fopic, "Daily Inspection”, above, ly or
undeor the direction of a designated person. Also refer Lo
itern 3T below.

2, A heoist which has been idle for & peviod of six months or
lonier shall be given a complete inspretian in the manner
described under “Daily lnspecticn™ and “Periadic Inspec
tion, above. Alsg refer to 1lam 37, Tallowing.

3. All wire rope that rermaincd on the haist during an idle
pericd of one month ar mare shall he given a Lhorough
inspection hefare placing the rope in service. This inspec-
tiom shall be for all types of deterioration, as deseribed in
the “"Mainienance of Wire Rope™ topic in Seatian W of this
manual, by an appointed prrsan whose approval s reguired
for further use of the rope, A written, dated and signed
repori on the condition of the rope shall he filed,

MAINTENANCE

GEMERAL. A good preventive maintenance program in-
cludes reqular lubricalian, perlodic adjustrments and the
immediate correcting of defects revealed Lhrough daily and

43



SAFE DPERATING PRACTICES

periodic Tnspection, Preventive maintenance combined with
careful inspectian at regular intervals nat only contributes
greatly to safe haist operation, but also will extend the
useful service ife of the haist.

The preventive maintenance praogram set up by the hoist
user should e based on the recommendations macde in
Sewiian V of this manual. Detailed records of maintenanoe
perfarmed should be kept far each haist.

SAFETY PRECAUTIOMS. Observe the lollowing safety
precauiicns when perfarming maintgnance of any type:

1. Open and dock the main diseonnect switch in the
#lectrical line feading the hoist.

2. Install “put of ordec” signs or similar warning signs an
bath the main disconnect switch on the pendant pushbutian
STETION,

3. The warning signs shall be removed only by the persan
whu installed them, or by some other designated person,

4. Upan completion of the required maintehance, the hoist
shall not bie operated until all guards have heen reinstalled,
and until limit switches and load limit cdevices have been
reactivated,

LUERICATION. Lubrication requircments are spellsd out
in Section ¥ of this manual, The recommrnded intervals
and procuet specifications must b adhered to.

[ CAUTIOM 'i

The heist must not be running while lubricants are
beng applied.

ARJUSTRENTE, Observe the following in making adjust-
ments.

1. Heplace all critical parts which arc cracked, hroken,
berit ar distoried, or which in any way could result in an
unsafe conditian, a5 revealed through daily and periodic
inspection.

2. Replacement  parts should  he obtained from  the
Harnischieger Carporation.

3 Defective eleetrical contacts should be replaced only in
complete sets,

4, Krep pendant contral stations clean and the function
lebels legitle.

4.4
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5. Damaged or missing warning labels shall be immaediately
replaced,

TESTING

GENMERAL, Prior to returning an altered or repaired hoist,
or 3@ hoist that has not been used for preceding 12 months,
to setvice, thr following operation and load tests shall e
periarmed.

DPERATIOMAL TESTS, Perform the fallowing to verify
proper oparation of a hoist:

1. Alter applying clectrical power to the hoist, lower and
raise the hook block & number af times to insure the
accuracy af the comtrol markings and to check the general
conditiaon of the hoist.

2, Check the aperstion of the motor brake. & properly
functioring rmotor brake will stop an empty hook within a
distance equal to are inch/TOFPR of rated hoist speed,
following release of the contral button.

3. Test the aperation and settings of the upper limit switeh
and lowrr lirit switeh {if so equippedi. 1 practical, the
initial actuation in the test should e by hand, Foliowing
actuation by hand, ar if hand actuation is mpractical,
actuate the limit switches by aperating the hoist at the
slowest possible speed, Hook block drift at the upper
limit shall leave the hook block safely below the rope drum
ar any ather part of the heoist, gven at maximum speed,
The lower limit switch shall actuate and couse the hoak
black 10 $top at a paint which allows g1 least one full wrap
of wire ropr to remain on the drurme Inoperative limit
switches must be readjusted, repaired or replaced, as
applicable, befarn reswuning narmal hoeist operatian.

4, All ancharages and/or suspensians, the trolley, the
tralley bwearm and other supporting components shall be
approved ty an appointed porson,

LOAD TEST. The load test shall be made with a load equal
to 126 percent of the hoist's rated capacity, unbess a haoist
is eguipped with an ownrlaad devier, A haist equipped with
an overload device shall be tested with a 100 percent load.
Atest of the overload device itself shall follow the load test,

All load tests shall be performed by, or under the direction
of, an appeinted persan.
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SECTION V

SECTION V
MAINTENANCE

PERIODIC INSPECTION AND
PREVENTIVE MAINTENANCE

Porform  pericdic inspectivn and preventive maintenance
procedures aé outlined in Table 51, Instructions far per-
[orming the actual proccdures are cowvered in following

topigs In this section. These aee minimum reouircnonts
aneg both the intervals and aperations are based on inter-
mittent eperation of the hoist oight hours cach day, five
days por owreek. Deopending on the activity, severity of
service and cnvironment of the haist, more frequent inspec-
tians and mainthnance may be required. The opeorator of
the haist must b respansible for determining the severity
of service and aperating canditions.

Table 5-1. Periodic Inspection and Preventive Maintenance

TIME INTERWAL

[MSPECTION OR MAIMTENAMNCE TO BE PERFORMED

Start of rach shift

Chrck oporation of oppor limit switch, moter brakos and controls.

Wisually insprot running wire rope for twists, kinks, distortion, cxonssive
wear and improper dead-ending,

Visually inspoct the hook for a thraat opening in cxcessive of 15 degress
ar a twist in excess of 10 degrees fram the plane of an unbent haok.

Mlarthly
saction,

Maka a thoraugh inspection of wire rope as instructed elsewheare in 1his
Remaowe and inspect magnetic brake disc plate and linngs. © ean or
replace them as required  Adjust brake operating clearance.

Chack oil lewal i hoist and trolley gear cases. Add oil as required.

Lubricate exposed teeth on geared trolley wheels.

1-3 Manths

conmections.

Ingpect comacts of condral contactors. All conlacts are silver alloy and ara
nol harmed by dizcoloration and slight pitting. Do not hle these comacis,
Replace them any when silver has worn thin ar they dare severely pitted.

Check all wiring for evidenee of damage and check securily of al electrical

Clean hnist and tralley gear case breathers in sohsent.

36 Months

gwitch,

Crain and refill heist gear case.
Lubri¢ate sheave bearings in upper block, equalizer and botlorn block.

Apply & amall amcunt of il ta the shaft bearings of the plugging uppor limit

Lubricata tralley wheel bearings and guide rollers.

G Months

Drain and rafill trolley gear case (G moenths),

Annuakly

applicable},

Inspect haoolk using a magnetic particle, penetrant or other method capable
of detecting cracks, Inspect Lhe safety latch and Lest its operation [if

51



SECTION V

LUBRICATION

GENERAL. To ensure continuing good operation of the
hoist, all points requiring lubrication must be serviced with
the correct lubricant at the proper time interval as indicated
for each assembly.

The lubrication intervals recommended in this manual are
based on intermittent operation of the hoist eight hours
each day, five days per week. |If the hoist is operated almost
continually or on more than one shift, more frequent
lubrication will be required. Also, the lubricant types and
change intervals are based on operation il an ambient
temperature range of 0° to 100°F and in an environment
relatively free of dust, moisture and corrosive fumes. Con-
sult the Harnischfeger Corporation for specific lubrication
recommendations if environmental conditions are other
than those described.

HOIST GEAR CASE. Drain and refill the hoist gear case at
least once every six months., Remove the breather and
magnetic drain plug (Figure 5-1) to drain the oil. Clean
the magnetic drain plug, and then reinstall it in the gear
case. Remove the oil level plug and add oil through the
breather opening until oil reaches the oil level plug opening.

MAINTENANCE

NOTE

Qil capacities vary from 3 to 16 pints depending
on the size of the gear case. The oil capacity of
your hoist is cast in raised letters on the gear case
just below the breather opening.

Replace the oil level plug. Clean and reinstall the breather.
NOTE

Remove the oil level plug and check the oil level
at least once every three months.

Use a high quality gear oil without EP additives for indoor
service and outdoor summer service (ambient temperatures
above +40°F). Use a high quality automatic transmission
fluid, type “A", for outdoor winter service (ambient
temperatures below +40°F). The following products meet

these requirements:

AGMA No. 5 Gear Oil
P&H Specification
No. 486

Automatic Transmission
Fluid, Type “A"
P&H Specification
No. 494

AMOCO - Industrial Qil 95

Atlantic Richfield - Hytherm
S-1000, Duro Qil 900 “Sin-
clair”, Eagle Oil R&0 Heavy

Continental Oil Co. - Dectol
R&O0O Lubricating Oil,
Grade 92

EXXON - Teresstic 85

Maobil Oil Co. - Vactra Oil BB

Shell Oil Co. - Hydraulic Oil,
Grade 71

Sun Oil Co. - DX Ottawa 2085

Texaco - Regal R&0O Lubricat-
ing Oil, Grade G

Union Qil Co. of Calif. - Union
76 Division - Union Turbo
RX (Puropale RX Extra
Heavy or Red Line Turbine)

Continental Qil Co. - Dexron
EXXON - Enco ATF
Mobil Oil Co. - Mobil ATF 220
Shell Qil Co. - Shell Donax T-6
Sun Oil Co. - DX ATF Dexron
Texaco - Texamatic Fluid 6673
Sinclair Refining Co. - ATF-
Dexron
AMOCO - American Dexron
ATF
NOTE: This specification
covers a petroleum
power transmission
fluid and lubricating
oil properly des-
cribed as Dexron fluid.

Y

AUTION {

P Y

1109

Use only lubricants listed. Other lubricants may
affect the safe performance of the hoist and can
result in hoist failure and cause injury or property
damage. Approval for the use of other lubricants
should be obtained from the Harnischfeger Cor-
poration to assure safe operation.

Figure 5-1. Hoist Gear Case Lubrication

ORDER PARTS FROM

MCLavcHLIN
Hoist & Crane

1850 Larkin Williams Rd.
Fenton, MO 63026
5_2 (636)343-9700
www.stlerane.com




MAINTENANGE

MOTOR GEARED TROLLEY GEAR CASES. Remowe the
oif level plug (Figure 5-2) and check the oif level al one to
threg month intervals. ¥ necessary, remows the breather
and add gear oil until the oil reaches the il level plug
opaning, Replact the oif level playg. Clear the Breeather ina
solvent and reinstall 1L Crrain and refill the gear case svery
six manths. Use the same typr gear sdl @ used in the hoist
QRAr CASM.

SINGLE SPEED AWD TWC SPEED
HTOS GEARED ~ROL_EY SEARCARE

HREATHEH

OIL LEVEL

UG
oIl ORAIN
FLUG
MOTOR DAIVEN TAOLLEY - WOUEL Bk
ERE&THER oIL FILL

Il LEMEL

/ OIL LEVEL \ PLUG
i PLUG *,
OIL ODHAIN L WA
PLLG PLUG

WOTOR DAIVEM TROLLEY — MODEL Bt

Figure 5-2. Trolley Drive Same Tises

SECTION Y

MOTCR DRIVEN TROLLEY GEAR CABES - VARIAELE
SPEED, Drain and rafill the gear case at least ance pvary six
menths, Some grar cpses are equipped with a drain plug and
others with an oil level pipe {Figure 521, The ol level pipe
must be twrned upside down for drain’ng, YWhen empty,
return the ol level pipe ta its upright position. Then add
ail through the breather opening until the oil fewsl reachas
the top of the ail level pipe. Replace the pipe cap oF pipe
plug. Clean and reinstall the breather, e Lhe same type
gear ofl a5 used in the hoist qear case.

Rermove the oil lewel pipe cap to check Lhe oil level at
Irast cwary three months, The oil level should be to the
top of the pipe. Add oil 23 reguired.

GEARED TROLLEY WHEELS. Apply open gear ubricant a4 least
each mantn to the exposad drive and driven gear testh. RMore
Ireuant apphoations will ba nacassary il the heist is in constant
use or operating urdar adwerse canditions. Apply the gear Ubei-
cant sparingly fo pressent it from dripping en the brarn flances,
which will cause thi trolley whoels to slip.

Geared trolley wheels are not lubricated at Lhe
factory and must be lubricated before the hoist
i5 placed into servicn.

GE&AHED HOLLEY WHFELS
o0 HOT GYER GiFASE.
EACESE GHEASE QN RUNWAY WL
JALSE SLTPPAGE.

5.3

Figure 5-3. Geared Tralley Wheels



SECTION ¥

Use a hiyh quality opren gear lubricant which iz adhesive anc
wealer resistant {P&H Specification Ma, 464, or equal). The
fullowing are same of the products which neet these e
uirernats:

Open Gedr and Wire Rope Lubricant [P&H Ma, 164)

MANUFACTURER TRADE MAME

Amovis Lubricant and
Amoca Open Gear
Compound

Richeote Luhrigant,
det Luhricants
“Sinclair”™ and
Atlantic Lubri-
cants 36 thru A0

American 01l Cao.

Atlaniic Richfield Qil Co.

Continental Ol Ca, Caglube
Humbile Gil and Refining Surett
Co, {EXXOME
M okail Qil Co. Maobiltak
Shell Oil Co. Cardium EP Com-

Sun il Ca, NX Division
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Consult yaur supplier for the proper grade and
wiseosity raquired for your particular application.

GREASE FITTINGS. Some trolley whecls are couipped
with permanently lubricated and scaled brarings, Howeyer,
most o require periodic lubrication. 1T your trolley whenl
hraring points, bottom hlock and equalizer sheave pins
have grease fittings provided, these bearings should be
lubricatrrd 2t least once owvery six manths, Some upper
sheave assembilies alsa hawe grease Tittings provided. Theose
T should be lubricated every Six manths.

MOTE

Whensvar lralley pear cases and bottom blocks
are disassembled for soryice, all bearings should
be repacked with grease before reassembling, M
the uppar sheave assembly (coualizer) 15 gquipped
with o hushing, dapply grease to the hushing gach
time the wire rope is bring replaced,

Lise anly Shell Darina Mo, 2 E.P. high temperaturs greose,
P&H Specificatian Mo, 478, This is Shell Ol Company code
71822,

LUBRICATIIN OF NITRIDED DRUM GEAN, A special
nitridegd drum gear can be previded for heaey duty hoist as
an option, wherc cxeessive duty Cycle application cxists.

s
I
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I'n addition 1o the nitrided drum gear, theee external dnbri-
cation fittings are pravided. One fitting is Tor the drum
lubrication and thre remaining twoe are for the drum bearings.
Ses Figure 5-4.

Onty Shell Darina Mo, 2 E.P, grease (PAH Specification Mo,
476+, shall b used a5 lubricant for these fittings and shall
be applied at three month intervals.

Tol" i S IRTRTE

GHEMSE
FITTINGR

Figure 5-4, Grease Filtings



MAINTENANCE

PLUGGING UFFER LIMIT 3WITCH. Apply a small amount
of SAE-30 motar oil to the shaft bearings of the limit
sl teh gt least every Sk months.

The contral cabinet cover must be remaved for acoess to
the switch on standard headroom hoists, The switch cover
must be remowvrd for access to the switeh on low head-
rogm hoists,

WIRE ROPE. Wire rope is a machine, Each time o rope
bends over @ sheave or straightens from a slack position,
mary Strands meowe ar slide against cach ather. Lubrica-
tion s a necessity to prevent wear as a result of mowement.
An egqually important reasen for correct luhrication is 1o
prevent corrogion of wires and deterioration of the [ilire
care.

PR R Ay

Ruszty rape is dangerous, since there is no known
method of inspecting such rapr ta drtermine the
remaining strength,

Ma get rule can be given concerning the frequency of lubari-
cation. This will depend an the conditions to which the
rope is suhjsctech, The severity of the duty and the amount
of corrosive elwments to which the rope i: subjected will
have to serve as an index in determining the need for
relubrication.

Froper lubricant should be used {opgn gear and wire rope
lwizwitant, P&H Specificaticn Mo, 484 or eguall. Qils or
greascs used for wire rope lubricant should have the follow-
ing physical properties:

1. They shauld cantain no acids or alkalies.

2. They shauid have sufficient adhesive strength ta stay an
the ropeo.

3. They shauld be able to pehztrate between the wires and
strands,

4. They should be insoluble under the conditions of applica-
ticn.

5. They should have high film strength.

f. They should resist oxidation,

Correct methods should be wsed i applying the lubricant.
Wire ropes that have been in service should alaays be cleanad
thoroughly before they are relubricated, Use wite brushes,
serapers, or compressed air 1o clean the rope. All possible
fareign mgterial and old lubricant should be removed from
the valleys hetween the strands and the spaces between the
auter wires,

SECTION v

The lybricont should be thin enaugh to penetrate the strands
ta the core, but nat sa-thin that it will run off the rope. It
must not b so thick that it merely coats the outside of the
rope. The best lubricant is a fairly thick, semiplastic type,
which is applind hot, in @ thinned condition. This type of
libricant will penetrate whils hat and then cocl off 1o form
g plastic filler and coating, which will then resist the panetra
tion of water.

ELECTRICMOTORLUBRICATICN. In all hoistand trolley
rmotors, 4 sufficient amount of grease is packed and sealed
into the motoer shaft bearing chamber to last for the normal
aparating life of the bearing,

ADJUSTMENTS

DIRECT ACTING MAGHETIC BRAKE ADJUSTMEMT.
The direct acting magnetic brake must be properly adjusted
ta stop rotation when thre power supply is shut off. This
adjustment compensates for dise type brake lining wear. At
least once a manth inspect the magnetic brake to determine
if adjustment is necessary. Al gap Y87 shauld be 1/32 inch.
{Figure 5-5.

Far adjustment, shut off the power, then remove the brake
cover from the hoist. Bark off the leck nirts and turn the
adjusting nuts unti! air gap 5" is 132 inch around the
gntire hrake pot. Retighten the lock nuts.

Thiz adjustment procedure iz also described an the name-
platr attached to the ¢ide of the brake pot.

LOCK NJT

r

BRAKE FOT

T AIR GAF R

Hnz

Figure 5-5. Maynetic Brake Adjustment

b5



SECTION W

MECHANICAL LOAL RPAKFE PAWL ADJUSTWENT.
During raising, the ralchet 13 rotating countercivokaise, The
engading end of the pawl should be clear of the ratchet
teath hy 1732 0 118 fnen (see Figure 564

If a rapid clicking sound occurs in the gesr ocase when
raising, the pawl is touching the tlips of Lhe ratchet torth,
Remove the locking sel sores with an &llen wranch,
Operate the hoist in the raising maotion and slowly Lurn the
adjusting set serew counserclockwize antil Lhe dlicking
sound disapoears. Then stap she heist and give the adjusting
set serew an addtional ane hall Lurn. The pawvel will then b
the proper distonce from the ratchet tocth, Inserl Lhe
locking setsoraw cnd tiabten.

Then chack the lower/ng makion 1o e sure the pawl chgoges
the ratchet firmly at the slarl of the lowering melian. T
the pawl noisiy hareners into the ratchel leeth, the
clearance is more than 1/16°7 and should S adjusted
accordingly.

[T the goar case s disassombled and inoa vertical position,
install the load rake shift asscmbly and Lhe paw' assembly
in their normal operating positions, Rolale tne load brake
shatt asssmbly by hasd and adjusl the setcrew so the
clearance is 1,32 w 118 inch with the ratchet rataling
countercloclowise,

CEAR C&SF

ARILSTING SET S0REW !

I
LOGHW: 507 SCAER

Fipurg 5-8. Load Brake Pawl Adjustment

s
o

MAINTERNANCE

UPPER LIMIT SWITCH CARM FOSTTIONING. The actuat-
ing cams which ocen the RAISE circuit and clase tha
LOWER circuit are two separate maoldings, The cams arc
matched and held Together by internal and extornzl gear
tecth, The grar arrangement provides an adjustmenl Lo
wary Lhe pluyging time {the distance the botlem block
maves between openirg the RAISE eirewit and closing the
plugging cireit), The cams are indewed together by a
referener 'ne on the Roisting cam and indax oum bars
eoually spaced on the exposod faoe of the plugging cam.
The cams are secured to thre shatt wilh collar pns,

------- gy

CAUTION |

TR N VR

The position af the hoisting cam an the shall must
never e changsd.

To changs the plugging time, procced as Tollows: [Sue
Figure 5-6].

1. Remove the cottar pin al thy end of the plugging cam,

2. Slide the plugging cam axially along the shall until e
teeth are dizennaged.

3. Rotate the plugg’ng vam to The desirea setting.

4. Return the plugging cam 1o the position whore the grar
leelh are cngagod,

5, Ingert the catter pin in the shall at the end of the plug-
1]i g Carm.

PLUGG N S8

E-."JITEP. FY

EMD VIEW
I D CANS

Fiqure b-7. Paddle Oporated Umeer Limit
Switeh Cam Positioning
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LT 8wiTCH
PADDLE
1

|
LILILUETIY G SCHEW

1114

Figure 5-8, Upper Liit Switch Paddie

PADDLE ADJUSTMENT - UPPER LIMIT SWITCH, If it
is necessary to adjust the operation of the paddle operated
limit swilch, loasen the adjusting screw {Figurn 581 =0 the
paddle 15 sel in 115 [owsst pasition, Retighten the adjusting
screvy, Reposition the cams to correct the plugging time as
described in the previous paragraph.

GEARED LIMIT SWITCH ADRJUSTMENT [OFTICMAL
ECQUIFMENT}. Both the RAISE and LOWER circuils are
connocted thraugh sets of normally closed contacts in the
geared limit swilch. Both the wpper and lower limits of
bottom block travel are preset ai Lhe Tactary.

NOTE

The lawer Uit of the geared Lot switch should
be sot so that, wien the LOWER circuit opens,
che Tull wrap of cable rernains on the drum. The
upper limit should be set 3o that the bottom block
stops 8 minimum of B inches before contacting
the hoist drum, aftor allowing for normal deift,
Morrnal allowahle drift is ane inch/10 FPM of
hoist speed, which i3 dowverned by the wmotor
brake respanse. M plugging comtacts are pro-
vided Tn the geared limit switch, they most be set
1o close a1 a point just above the poinl whers
the hook Glock should have drifted to a stop.

Two types of geared limit switches are uspd on these hoists,
ang the adjustment procedure for each is described below,
1he first provedure is for the 792476 limit switch and the
second 15 for the 473034 limit switch.

SECTION ¥

Agljust the 792076 limit switeh as follows { see Figure 5-2);

1. Fernove the cover from the geared [imit switch,

2. Operate the hoist to raise the bottom block to the desired
upper hirmit of travel

3. Loosen the two cam clamping screws 154 turn each,

4. Depress the upper limil switch adjusting pinien with &
sorewdriver until it meshes with the adjustable upper limit
cam.

E. Rotate the cam in the direction 1o apen the normally
elosed contacts. The white marker on the gear teeth of the
cam is directly over the nylon roller which actuates the
switch. Canlinue to rotate the cam until the contacts have
just opened.

G. Pelighten the two clamping screws.

7. To adjust the optional plugging contacts, short out the
upper limit switch contasts and, under power, raise the
hook block to 2 point just above the normal drift point
Then, repeat steps 2 through 6 to actuate the parraally
apen pHunging contacts.

B. Operate the hoist to lower the bottom block to the
desived lawer limit of travel.

8. Adjust the lower limit switeh cam in a seguence similar
tor that used in steps 3,4, 5, and 6.

10, Cperate the halst to check both upper and lower fimit
settings and readjust i1 necessary.

11, Replaco the switch cowver.

Adjust the 478034 limit switch as follows {see Figure 5-9):

1. Remave the cover from the geared limit switch.

2_ Dperate the hoist to raise the bottam block 1o the desired
upper limit of travel.

3. Lonson cam scrow (A,

4. Move while cam wheel [B) to desired position. Spprox-
imate cperating position of the snap ywitch iz indicated
when hlack line [E) shows in the noteh.

8. Tighten com screw [A), DO MNOT OVERTIGHTEM.

6. To adjust the optional plugging contacts, short out the
upper limit switch contacts and, under power raize the
hook block to a8 point just above the normal drift point.
Then, repest steps 3 through & 1o actuate the normally
open plugging contacts.

57



SECTION ¥

7. Operate the hoist 10 lower the bottom block to the
desired loweer [imit of tragel,

B. Adjust the lower limit switch cam in & sequence similar
to that used inosteps 3, 4, and 5,

8. Operatg the hoist o check bath upper and lower limit
szttings, and readjust 1f necessary.

10, Replace the switch cover,

HOIST DISASSEMBLY

GEMERAL. The following points should be kept in ming
during the disassembly of any companent,

1. Disassernbly should be limited to that reguired for

specific repairs. Mever disassemble beyond the point neces-
sary 1o fix the trouble.

LIMIT SWITCH ADJUSTING PINION

ADJUSTABLE CAKS

LT
SWI'I;CH

AM CLAMPING
SCREWS

LIMIT $4:TCH
LIMIT S8 TCH ADJUSTING PINION

2076 LIMIT SWITCH

MAINTENANLCE

2. Mewver use heat from a torch to assist in remaving parts
unless the parts to be heated are already damaged beyond
repair, Excessive heat will damage parts beyond repair.

3. Prepare a clean area to place the parts which are re-
maved, Prevent foreign matter fram cntering the bearings,
rrator, brake and gear case.

4. Use core that parts are not nicked or otherwise damaged
$o that fits and performance are not affected.

SNAP SWITCH PUSH WILL BE DEPRESSED BY
CAK. (FI WHEN BLACK LIME (E) 13 IN MNOCTCH,

Cak ADJUSTER 842y BE USED TO ADJUST
Cak WHEEL {B}y. ADIUSTER TIF (G 15
PLACED IN GUIDE HOLE (LOSEST TO
CAM WHEEL (B},

479034 LIMIT SWITCH

Figure -8, Grared Limit Switch Adjustment

a8



MAINTENANCE

SECTION V¥

uan

Figure 5-10. Magnetic Brake Asscmbly

NOTE

All gaskets, o-rings and il teals removed during
disassembly should ka discarcied and replaced with
nisw parts,

£. Tan clectrical wires when disconnecting them to facilitate
proper conneciions when reconneciing them. Also, refar to
the wiring diagram secyrsdl to the inside ¢f the contral
cabinet cover.

| WARNING l

Before starting any disassembly of the haist, lower
the bottom block to the floor, if possible, |f the
bottem block canngt be lowered to the flaor,
sRCUre it to the beam or oiher mounting support
t2 relieye tension on the wire rope. If the hoist is
being removed from its mounting, shut off the
power supply and disconnect the power connec-
tions to the hoist. If the hoist is to be warked on
while still mounted in place, shut off the power
and pull the power supply fuscs or place the power
supply eircuit breakers in the off position.

DISASSEMELY OF MAGNETIC ERAKE. Ta dizassemble
the magnetic brake, proceed as follows (see Figure 5-10):

T, Remowe the brake cover (&),
2. Disconnect the leads to the magnetic brake pot (6],

3. Insert & 1/2-13 UNC balt through the epening in the et
of the brake pot and thread it into the spring guide {41,
Tightgn the bolt a few turns to relieve spring pressure on
the armature (80 and to ensure that the spring guide is
firmly retained by the bolt.

4. Remaove the three zdjusting nuts and lockwashers from
the brake pins and slide the magnetic hrake pot off of the
pins,

5. Remove the armature {9], the disc type brake linings
{104, the dis¢ plate 12) and the back plate (1],

MNOTE

If it it mecessary to remove the spring guice (4},
thes s pression spring (7] and the spring spacer
(8} from the hrake pot, set the brake pot on a
waork bench with the spring guide towards the
bench. Hold the brake pot down with cne g
wile slowly rernguing the boit which was inserted
il step three, Slowly allow the brake pot to risa
#i the spring extends.

b4



SECTION W

NISASSEMBLY OF CEAR CASE AND GEARING. To dis-
assomibie the gedr case assembly, proceed as follows [seo
Ficpire 5 21):

1. Aemaye the magnelic brake parts as described under
DISASSEMRBLY OF MAGMETIC BRAEE.

2. Remave the breather and drain plug. Drain the ail into
A suitable container,

3. Bemave the snap ring (13 aned tha disc hub (14),
4. Disconnact the conduit from the gear case cover [16).

b. Ramave the cap sarews ancd Iockwaszhers 1o detach the
year cuse cover from the gear case. Grasp Lhe gear case cover
by the brake ping Tor casy remowal. 1t is adeisahle to re-
plack wll the oil seals in the gear case cover. The bearings do
ol have to be remaved unless thay will require replace-
ment. The brake pins are oressed into the cover and aro
secured with snap rings. Remove the snap rings and press
ouwl the pins if replacement is necessary.

G, If tfie motor pinian shafl did net coms out with the goar
casy cgver, withdraw the motor pimon shaft (10] by aulling
it straight out Trom the splined coupling {8). Leave the
caupling in place.

7. Remawe the pawl pin (27} Shide ouwt the powl (28] with
the laad brake spring cap assembly (28]

E. Reomave the load brake shaft assembly intact. [If &
mechanical load brake is not used, remove the intermediate
shaft assamibly),

8. 1 it is necessary to disassemble the load brake shaft
ascembly  [Figure 511, firmly scoure the intermediate
pinian {1) in a vise with protective jaws, Remove the cotter
pin (10 and nut (9). Remave the mator gear (4 by un-
thraading it, clockwise, from the shaft, as viewed fram the
meler gear end of the shalt, The motor gear will serve as a
jack serew far removal of items 6, 7, and B, The bearing
snner race (113 and pinian are pressed on 1o the shaft and
rmust be oulled if they are to be removed for replacomeant.

z CAUTION

Bo carcful not to damage bushing {5) when re-
meving ratchet (24 from the motor gear. Also,
do not remowe flange (30 from the shaft because
thr flange and shafr are machined after they are
assembled tagether. ¥ replacement of either is
riecesiary, they must be replaced as an assembly.

10. Remayve the left and right dram pinian shaft assemblics
tsee Figure 5.20). The braring inner races and the spacer
ring may be puolled Trom the shaft, if necessary, but the
shalt and the intermediate gear are serviced OWLY as an
assermbly.

&-i0
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i,

5
O
e,

Figura 5-11, Load Bralkea Shalt Asserbly

11, The pearings and il seals (Figure 512, Ttems 1 and 23
lor the left and right hand drum pinign shaft assemblics
and the bearing (3] Tor the lead brake shalt are pressed into
the gear case and should not be removed unless they are 10
be replaced. 1tis advisable to replace the oil sesls.

COAL HIHE WITH
Mo 7 IFREWAIER
SOk -Ha R L G

P onLFORE INSTAL- 1MG
Ol 5rid ARD

1120

Figure 5-12. Hoist Gear Case



MAINTEMANCE

12, The eplined eeupling (Figure 5-21, 9] hall hearing {8),
roller hearing (B and oil seals (6 and 7 cannot be remowed
from the gear case unless the gear case is remowed as des-
cribed under REMOVING HOIET DRLUAL

REMOVING HOIST MOTOR. To remawe the hoist meataer,
proveed gt follows {Figure 5-21;

1. Remove Lhe tormnal box plate an the sicde al Lhe motar.

I WARNING I

If the motor s being remoyed with the heist st
mounted, b sure to shuet off the power supply.
Pull the power supply fusos ar put the power
supply circuit breakers in the off pogition.

Z. Discannect and mark the molar termingls.
3. Dscannect Lhe condueit from the terminal box.

4. Firmly support the motor and remave the bolts and
lackwashers securing it ta the motor brackat {1},

&, Pull the motor straight out from the motor bracket. Tha
sphingd motor shaft [its into the coupling (2] in the molar
brrackut.

REMOWING HOIST DRUM. To tisasscrble the hoist
cdrum, first rermove the bottorn black and the wire rope
from the haist. Remowe Lhe hoist Trem it maunling so the
digassembaly can be done on oa bench. Then procoed as
follows (sew Figure 5-21);

1. Remoye the magnetic brake assembly, gear case cover,
gearing and the hoist motar.

2. Removr the snap ring {3) fram the bore of the motor
racket.

3. Using a hardwoad rod gnd o hammer, tap the end of
thr dium shaft (20] at thr gear case end 2 i can be takan
aut al the motor bracket end. Ay the shaft is pulled oot
wilh the coupling {20, the bearing (281 will alse come aut.

MOTE

Seven, eight angd ning faat long drum shafis arc an
integral part of the drum and cannot be removed.

4. Block the drum ta hold i1 positian within the drum
hanger, Remove the hardware wiich attaches the gear case
te the hangor, Slide the gear case back to clear the drum
biearing (6) and remove it from the hanger.

5. To remove the caupling {8] from the gear casc, tap the
coupling from the drum side of the gear case. It can then ha
remaved with the bearing $B) frown Lhe gearing end of the
gear casa. ¥ nocessary, pross the coupling out of the bearing.

SECTION ¥

6. The remaining bearings angd ail seals in the gear case
are press fitted and should not be removed unlags they are
Lz ke replaced. Here again, il is advisable to replace the ail
sedls.

F. Slide drum away fram the molor brackel Lo clear
drum bearing (23], Lift drum out of the hanger,

E. Remaye hearing {23} and oil seals {22 and 24] from the
maler bracket.

8. The two drum sleeves §12) are pressed intg Lhe drum
and should not e removed unless replacement is Necessaty.

10, The el gear $18] is press fitted and doweled in the
drurmn. The ends af the dowsal pins are tack welded to Lhe
drum. To remave the drrm gear, grind off the lack weld
from the dowel pins. Grill and tap dowesl ping and pull
tho pins aul. Pry aut the drum gear.

CLEANING OF REMOVED PARTS

Clean all parts thoroughly, using kerosene, diesel ol or &
suitable commercial sofvent, Mever use a hot alkaling salu-
tien on finished parts or Bearings. Use 3 law pressues jrt
[15 pei] of dry compressad air 10 dry parts.

$ caution 1}

Do nat immerse prolubricated bearings in cleaning
solvent, Mever allow o baaring Lo spin whan drying
it with carmpressnd air,

INSPECTION OF REMOVED
PARTS

All parts should br inspected for wear and damage. Partieular
attantion should be glven to the follewiog items:

1. Insprct all gearing  for excessively worn, cracked or
braken lzalh.

2. Inspeet all bushings for excessive wear, out-ofround,
scering ar galling. Replace worn bushings.

3. Inspect all oil seals far cuts, nicks or loss of alaslicity.
Replace any that are damaged or appear 1o be damaged.

4. Mnspect all bearings for excessive play, distortion or
pitting. &lso inspect the balls and rollers Tor wear or
darmage, Replace warn or defective bearings.

5. If ridges caused by wear are apparnnt an a shaft, replace
the shalt. Be cspecially careful to inspeet all surfaces an



SECTION ¥

which seal lips seat. A surface that is not perfectly smooth
wilt result in rapid wear to the seal lips., which in turn
ciiisis oil leaks.

6. Inspect all threaded parts and replace those with
damaged threads,

7. Inspect the magnetic brake disc plate and disc type
brake linings for flatness within 0,005 inch. Lirings can be
sanded flat and the disc plate can be greund flat. IF the
linings have become oil saaked, they should be replaced and
the source of the oil leak repaired.

8. Inspect the load brake friction disc assembly. Repiace
it if tha linings are worn down to the rivet heads. |{ the
friction disc linings are bighly glazed, clean them in a sol-
vent such a5 kerpsena, Allow them to dry and s3md themm
lightly with sandpaner backed up by a flat surfece, Ceat
the friction disc assembly in clean gear ofl before redssambly.

9, Carefully inspect the gasket used bohween the gear case
and gear case cover. 1 it (s britte or torn, ail leaks will very
likely occur. | the praper gasket is not available, use a
suitable 1/32 inch thick gasker waterial and cut it to size,
using the gear case cover as 2 template.

10. Inspect all other parts for evidence of damage. Repair
or replace any part which is in questionabile condition. The
cost of the part is often minor compared to the cost of re-
doing the job if the part should fail.

REASSEMBLY

GEMERAL. The following gond practices should be con-
sidered when reassembling any portion of the hoist.

1. Provided the parts are in sufficiently good condition to
reust, file smooth any nicks, burrs or gelled spots on chafis,
bores, pins and bushings.

3. Permatex the bearing bores as noted on Figures 512
ang 5-18.

4, Carefully file any nicks or burrs from gear ieeth.

5. Polish the edges of ali shouiders on shafts to remove
srmafi nicks resulting from handling priar to asserm by,

g. File alt nicks and bures caused by lockwashers.

7. Replace all gaskets, oii seals and O-rings which have
been ramoved. Aoply No. 2 pormatex to the cover and gear
case mating faces before installing the gasket.

8. File the forward edae of all gearing keyways at a shight

angle so that the gear will ride over the key and not tend ta
cut intd the key.

MAINTENANLCE

9, Check the fit of keys in keyways. Maasure the thickness
of the key and compare it with the depth of the corre-
sponding keyways of the gear and shatt. File or grind the
key until it is slightly thinner than the combined depth of
the keyways,

10, When reconnecting the power supply to the hoist,
always chack the direction of bottom block travel as dos-
cribed in CHECKING DIRECTION OF ROTATION in
the ORIGINAL OPERATING CHECK portion of this
rmanual.

HOIST ASSEMELY. The assembly procedures here will
deseribe the spgquence of aszambly for a hoist that has been
compielely disassermbled. If repairs were made Lo anly part
of the hoist, refer to the portian cf these pracedures which
apply to the area of the hoist that was worked an. Unless
otrerwise indicated, all references will be to Figure 5-21,

1. l.ay the drum hanger down on its back. Subassemble
the motor bracke® with drum bearing (230 and oil seal
122}, Pack the bearing half full of multipurpose qrease.
Install oil seal {24}, Press bearing (2b) antx coupling (2],
Install bearing and coupling in molor brackel and securs
with snap ring {3: If the hoist )5 a standard headroom
modzal, bolt the motor bracket directly to the drum hangsy
{Figure 5-13). If the hoist is o low headroam model, balt
the molor bracket 1o ihe spacer hanger, and then the two
parts to the drum hanger.

STANDSRD HEADROUN CRUM HANGES

Figure 5-13. Drum Hangers
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2, Press drum gear {18} in drum so that the four pre-
drilied {but not reamed] holes in the drum gear line up
with tha original four holes in the drum. Rearn the four
holes and insert dowels. Plug weld the dowels on the out-
side of the drum. Grind the welded surface smogth, Apply
1/% to 3f4 pounds of Shell Daring Mo, 2 grease (P&H Spec,
Mg, 476) ta the teeth of the drum gear. Slide the drum
into the moter bracket baing careful not to damage bearing
{23} with the drum sleeve, Block the drum so it is level in
the hanger.

3. Tap bearing {6) into the center bare of the gear case (4],
Pack the bearing half full with multipurpose grease and in-
stall oil seals (5 and 7). Tap bearing {17} in the lower
bearing seat (blind borel of the gear case. |nstall the two il
sgals and two bearingt in the two side bores of the gear
case for the right hand and left hand drum pinign shaft
assermblies. Bolt the gear case to the drum hangar.

4. Press bearing (8) onto coupling (9 and install coupling
on splined end of drum shaft (20). [nsert drum shaft and
coupling through center bore of gear case into splined
coupling (2.

NOTE

It is helpful to insert the motor pinion shaft (10]
into coupling {8} 50 it can be used as a lever while
aligning the drum shaft splines and coupling
splines at the vpposite end of the drum.

Tap on end of coupling (@) until bearing (B} is seated in
gear caze bore.

5. Bhrink bearing inner race (2, Figure 5-14), shoulder
first, on the right and left hand drum pinion shafts until
tight against the shoulder of the shaft. Shrink on ring
spacer {1] tight against the inner race. Install inner race (3
on the opposite end of shaft. Ingtall the right and |eft hand
drum pinion shaft assemblies in the gear case. Do this care-
fully so the oil seals in the gear case are not damaged. THE
MATCH MARKS ON THE GEAR CASE AND ON THE
INTERMEDIATE GEARS MUST BE IN FERFECT ALIGN-
MENT a5 shown in Figure 515, Mote that left and right
gears are identified by the letters L and R.

il

|

1

I

L

U ET]

Figure B-14. Drum Pinion Shaft Aszembly,
R.H. Shown

SECTION ¥

LIMIT SWITCH DRIVE ASSEMBLY

SCRIBED TIMING MARKS

L1Zd

Figure 5-15. Gear Case Assembly Timing Marks

} cauTION |

When a drum pinipn shaft assembly requires re-
placement, both the left and right hand drum
pinion shaft assernblies must be replaced. These
will be match marked at the factory. Be extremely
careful to install the match marks in perfect align-
ment. Failure to do so will result in the gearing
failing in & very short time.

If a gearad limit switch is used, install the drive assembly in
the gear case at this time.

6, To reassernble the load brake shaft assembly, proceed
g5 follows {see Figure 5-16);

Press on bearing inner race {11). Install key in keyway.
Press on intermediate pivien §1) on the large diameter end
of the shaft until it is tight against the shoulder.

Rivet the friction disc linings to the ratchet (20, Carefully
press the bushing (B} inte the ratchet. File any burrs from
the edge of the motar gear (4) hub. Qil the ratchet lining
surface. Instal! the ratchet on the motor gear hub.

5132
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Figurg 5-18. Load Brake Shaft Assembaly
MOTE

Install the ratchetl so that flat ot teeth are down on
Ioft hand side when viewing the palished side of
the motor gear.

Seoure the intermediate pinion inoa wise with protective
jows. The shaft shauld be in 3 vertical positian. Lay the gear
and ratehet dewwn sa the grar s on top. Grasp the two parts
together and shide them ento the shaft. Throad the gear and
ralchet anto the shall by turning them in & counterelock-
wise rotation. as wiewed [rom the gear end at 1he shaft,
urtil it is tight against the flange, 3lip the spacer (6],
shoulder first, on the shaft until it is tight against the matar
gear, Tap bearing inner race (7], shaulder first, and inner
race [B) on the shaft, Tighien not (8 on the ened of the
shaft. This wilk slide the inner races to the proper position
on the shalt,

NOTE

i a new lopad shalt assernbaly is being installed,
Inpzen the motor npear and remove protective
plastic sheets from each side of the ratchet
assermbly, OO0 the ratchet linings by application
throudh the four holes in the motor gear hob. This
can be done with a squirt type il can. The adjust.
ing nut is set at the Tacrory [or initial Tnstallation
andl i3 to he congidered a non-adjustable item onee
assermbled in the gear caseo.

MAINTENANCE

Turn the adjusting nut clockwise until it s tight so the
spacer s forced against the maotor gear. Back off the nut
1 turn and ling up the hale on the cnd of the shaft
the nearcst castie nut slot and insert the cotter pin, At
this praint, oa not bond the cottor pin for permanent
assemibly.

Fotate the motor goar alockwise, wiewing fram the gear
end, uniil the spacer and inner races are forerd back against
the adjusting nut, This is whal is referrad 14 a5 "open con-
dition' of the load brake shaft assembly, 1105 10 this “open
condition’ that the assrmbly muost be installed in the gear
caze, Cara should be talken nat to tuen the gear to a closed
condition which would make the axzial Tloat check inaccurate.
This axial float check is described in subsequent pages.

Install the mechanical load brake shaft assembly lor the
intermediate shaft assombly) inte the lower bearing seat of
the gear casy, Carg should be talen not to damage the
bearing when installing the shaft,

7. When a haigl is not eguippsed with @ mechanical load
brake, an intermediate shaft assembly is used, and shauld
bt @serminled a5 follows {soe Figure 5-170

Install the keys in keyways of the intermediate shaft (1
and pross on the intermediate pinion (24 until 1t 0 tight
againsl the shoulder. Press an motor gear (31 until it is
tinht apaingt the other side ol the shoulder. Tap on bearing
inner races 4} on each end of shaft. Install the shaft
assoenbly into the lower bearing seat of the gear casw.

Figure & 17, Intermediate Shaft Assembly

B. Slide the |pad brake spring cap assembly inle the powl,
Compress the spring cap and insert the pael betwesn the
land brake flangr and gear. Engage the pawl between the
ears which are part of the grar case and install the pin to
secure the pawl to the gear case. By hand, rotate the goar
vounterclockwise and adjust 1he set screwe until the pawl
cloars the ratchet teeth by 1716 to 178 inch, See Fingure 54
tor this adjustment.
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9. Press hearing {11} on matar pinien shaft (10} and in-
stall shaft in the splined coupling in the center bore of
the qear case; Figuro B-21,

10. Before installing the ogear case cover, perform  Lhe
following aparations (see Figure 5.18):

COAT BORE WITH
NUL Y PLRMATEX
INCN HAROCW

ING1 BE=ORE IN-
STALL NG Ol
LAl AMDEFARIMG .

/.

Figure 5-15. Gear Case Cover Assembly

Press three brake pins (2) into brake side of gear case
caver and sacure wwith snap rings {31, Tap in two bearings
i4) Far right and left hand drum pinion shaft assemblias.
Tap in bearing (5) for lgad brake shaft lor intermediate
shafth assembly. Install il seal {7] for motor pinion shaft.

MOTE

Do not install Qving {8) or bearing cap (8} at this
time, O some previous hoists an oil seal was usod
in this bore instead of the present bearing cap and
Quring. |f acomplate new [oad brake shaft assembly
is purchased, a bearing cap and Q-ring is included
with it. In some cases where the haist alreagdy has
8 hearing cap, the cap may not have suflicient
clearance for the length of the load brake shaft.
In this case, redrill the existing bearing cap deeper
to ohtain adequate clearance for the longer shaft.
An additional 1/4 inch is usually adeqguate.

11, Coat the gear case/ocover mating faces with Mo, 2
Permatex [non-hardening} ane then place a new gasket
tFigure 5-21, 161 on the grar case,

12, Install the gear case cover assembly to the gear case.
Be careful not to damage the o1l seals during this operation.
Bolt the gear case cover to the gedr case using only four or
five bolts at this time,

13, Then check axial float. A pair of locking pliers will ke
required. Grasp across any two Flats of the load brake nut
with the pliers and, by pushing and pulling, yau should

SECTION ¥

obtain a float of at least 1/32 of an inch minimum to 3/32
at sn ineh maximum. This 15 required for the succossful
aperation of the load brake assembly. If the axial float 13
less than 1/32 of an inch, the load brake assembly must
he removed and the amount required to obtain 1/32 of
an inch minimur will have to be cut off the spacer, which
is locoted betwesn the motor gear and the bearing inner
race, which contacts the adjusting nut. The procedurn, as
cutlined previcusly, must onoe again be repeated.

If the axial flast is faund to be more than 3/32 of aninch,
nither:

A& Rermowe the gear case cover and place o shim behind the
bearing of ithe load brake shaft agzingt the cover bore.
The thickness of the shim should he such ta limit the
float to less than 3/32 af an inch.

or;

B. Romave the load brake assermbly and add a shim washer
behind the spacer which is located between tho motor
cear and the bearing inner racs.

If vou find that the amount of axial float is within the
stated tolerance, bend the cotter pin ta its permanent posi-
tion, Install O-ring (8) and bearing cap [8); as shown in
Figure 5-18.

14. To reassemble the magnetic bralke {Figure 5-13), slide
the disc hub (3} on the spline af the motor pinian shaft
and secure in place with the snap ring.

Figure & 1% Magnetic Brake Aszembly

E-15/5-16
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3.

e

Figure 5-23. Kinking of Wire Rope

4. Use care during atl phases of handling to avoid draaging
a wire rope through dirt or araung abjects which eould
scrapg, nick, or induce sharp Bencls in the rope.

CUTTING WIRE ROPE, Wire rope shauld be cut, when
necessary, as follows:

1. Seizings shall be placed on each side of the spot where
the rope s to be cut, Saizings prevent unlaying of the
strancls-

2. On preformed rope, ane sgizing on each gide of the cut is
adaenuate,

3. On non-performed rope of 7/8 inch diameter or less, two
seizings are required on each side of the cut.

4. On non-preformed repe of larger than 778 inch diameter,
throe seizings are required an each side of the cut.

5. Actual cutting can be accomplished with any appravec
abrasion-type, blade-type ar flame-cutting lool.

IMSPECTION. &l wire ropes in periodic use throughout
the shift shall be visually inspected once each shift by the
haist aperator, or other appointed persan. A thorgugh in-
spection of all wire ropes shall be made at lgast once a
menth by @ qualified person, A full written report of rope
condition shall be made by the inspector. This report shall
be dated and signed, and kept on file whers 11 is readily
available 1o designated personnel.

The monthly intpection should be aimed at determining the
degrec of deterioration at the worst rope lay, since this will
determing the switabilily for continued service. By defini-
tion, a rope lay 15 the axial distance along the rope in which
one strand makes ane complete turn araund the rope,

SECTION ¥

Any deterigratian resulting in appreciable lass of orginal
strength, such as describec] helow, shall be carefully notecl,
A decision must then be made a3 to whether further use of
the rope would constitute a safely hazard.

MOTE

Fazy particular attention to thase sections of rope
which are narmally hidden during inspection and
mainienance, such as the seetion which passes oyer
the equalizer sheave.

1. Reduction of rope diameter below nominal due to loss
of core support, internal or external carrosian or wear of
outzigde wires,

2. A number of broken outside wires and the degree or
distribution or coneentration of such broken wires.

3. Weorn aulside wires.
4, Carroded or broken wires at ang connections,

b, Corrodsd, cracked, bent, warn or impraperly applied
end connections.

6. Kinking, crushing, cutting or unstranding.

7. Imternal wear caused by grit penetrating between strangs
and wires.

8. Evidence of improper lubrication,

WIRE ROPE REPLACEMENT

MOTE

Any time a wire rope i3 replaced on a hoist
ciuipped with a geared limit switch, the switch
must be readjusted. The adjustment procedure is
outlined carlier in this secticn.

GEMERAL, Precize rules for wire rape replacemant cannot
be readily established, due to the many variable factors
invalved. The most important questian relating to wire
rope is nearly impossible to answer; narnely, at what point
will & wire rope braak?

The types af rope deterioration that could constitute a
safety hazard arc descoribed in the “Inspection”™ topic, pre-
cading. On the tasis of the rope condition revealed during
inspection, anestimate must be made, by a gualified person,
of the remaining strength of the rope in guestian, |, in the
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judgement of that person, the remaining strength is insuffi-
cient to pormit continued normal, safo use of the rope, Lhy
rope must be replaced, A rope should he replaced W it has
any of the fallowing conditions:

1. Twelve randornly distributed braken wires In one rope
lay, ar four broken wirgs in one straod in one rope lay.

2. Wear of one-thirgd the original diameter of oulside
indiviclual wires.

3. Kinking, crushing, birdcaging or other damage rosulting
in dislotion of the rope struclure.

d. Evidrnce of any heat damage from any cause, or of
expoaure 19 an electrical current,

5, & reduction froem nominal diametar in exeess of the
following:

4. 1784 inch for rope diamcters through 516 inch.

. 1732 inch for rope diamelers frem 378 inch through
1/2 inch,

c. 364 inch for rope diameters from 2718 inch throogh
374 inch.

d. 1118 inch for rope diameters Trom 778 inch through
1-1/8 inch.

g. 3732 inch tor rope diameters Trom 1-1/4 inch through
1-142 inch.

f. The dewalopment of two broken wires adjacent to a3
socketod fitting, or signs of corrosion ot those points.

MOTE

Resackating ot the rope iz permissible where the
conditians described in stop f exist, rather than ro.
placing the entire ropn. Besocketing must not be
altempted, hownreer, if Lhe resulting rope length is
insufficient for safe operation, Wilth the hook
Black 3L its lowest operaling position, one full
wirapy of ropr must Femain on the druny i Lhe hoist
has & lower Hmil sw'teh and twa Tull wraps must
remiain an the drom i the haist does not have a
lewvear firmit switch.

REFLACEMEMT. The replacement procedure varies with
the particular typg of reeving emploved for the hoist. The
bsagic roowing diagrams are illustrated ‘o Figure 5-24, One-
rope, ona-part single reaving (A and two-rope, one-part
dauble reeving [N require no spacial instructions. Instric-
tions Tor the other types of roeving are outlined separals |y
bl o,

MAINTENANCE

MOTE

These instructions apply anly Lo replacing a wire
rape with o wire rope assembly a3 furnished by
Harnischfeger Carporation, These assemblics are
furnished complete wilh swaged wire rape sockets,
The use of speliered wire rope sockrets is not
rocom mencisd,

TWO PART SIMNGLE REEWIMNG. Proceed as follows to
replace a two part single repved wire rope (see Figure B-248
and Figure 5-2h}:

MOTE

Whan reeving 2 or 4-part single with cerlain types
of wire rope, the bottem block may sssume o
twrist after a few UWiling operations. If this ooours,
lower the bottam block to the flacr ar other sup-
part and put 2 or 4 reverse twists in Lhe rope gt
Lthe dead ond. Repeat the procedurs as necrssary
until the bettom Black hangs straght.

1. Leaver the bottom block to the floor or onta 4 benech ta
relieve Lens on on the wire Fope.

2. Remove the sheave quard by ramowing the three slotted
round head machine scrows Trom oneg side of the side plate
assamisly,

3. Remowe the snap ring Mrom one end of the sheaws pin
and slide the shoave pin aul fram Lhe other e,

4, Lifl the sheave fram the lop of the side plate assembly
and remove tho wire raps,

&, If used, remewe the limit switch counteraeight from the
Wire rape.

§. Rormave the dead ond pin fram the drom hanger to froe
the wire rope dead ond socket,

7. Operate the hoist to completely unwind the wire ropn
from the drum and remove the wire rope live end socket
from the slot in the drgm,

8. Lay the now wirg rope out in onz continuous lendgth
and thread the sheave guard from one cndd.

9. Laap the wire ropr an the sheave and while halding it
lirmly, slide the sheave inte the side plate assembly and in-
stall the sheawve pin and then the snap ring,

10, Lower the sheave guard on the bottom black and in-
sert the three machine scrows.

11, Ingert the wire rapg live end socket in the slot ol the
drur and operate the hoist to wind the wire rope on the
drum urtil approximately sis feet of 3t remains umavcund.
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SECTION Y

Sim
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2 ROPES, # PART SINGLE

EQUALIZER

SHEAYL DEAG END

NEAR 5 DE

1 PART SINGLE SIDE REFVED

2 ROPEE, 1 FART DJUBLE

=
i

4 ROMES, ¢ PART DOUEBLF

STANDARDG HEADRODY
E",
L

=iy
1

4 ROPES ZPART DOUBLE

iy ) ©
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EI:‘IS.H::IWE SHEAVE IFFER EOUBLIZER
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& ROPES. 4 PART DOUELE
LOW b EADRDOM

Figure 5-24. Basic

WARNING

- )

Wear a gltwve to quide the wire rope on the drom,

12, Insert thewire rope dead end sockat in the deum hanger
and replace the dead end pin.

15. Reattach the limit switch counterweight.

TWO PART DOLBLE REEVING. Procerd as follows to
replace o two part double recwed wire rope {sge Figure 5-24,

E and F, and Figure 5-28]:

1. Leawer the bottom block 1o the floor or onto @ work
bench to relieve tensipn on thr wire rope.

2. Remove screws (1) and [ift off upper sheave guard, Re-
move screws (2 and 31 and remave |ower sheave guards.

3. Remowe the wire rope from the shoaves,

4, Operate the hoist o campletely unwind the wire rope
fram the drum and remove the wire rope Hve end sockets

from the shats in the drum.

) 3 1420
Reeving Diagrams

& Remrnwe the wire rope from the upper sheawve guard.

6. Bemave the equalizer shrave pin from the dedem hanger
to remayve the sheave and thre wire rope,

7. Lay aut the new wirc rope with a lagp in the center and
the two live end sockets together.

8. Thread the socket ends of the wire rope through the
slots in the upper sheave guard.

9. Loop ane part of the wire rope over one of the bottom
block sheaves and replace the |ower sheave guard for that
sicle, Turn the batram block over and loop the other part
of the wire rope on the second bottam hblock sheave.
Attach the other lower sheave guard and the upper sheave
guard to the bottam block,

10, Insert the wirc rope live end sockets in the slots in the
drum.

11, Cperate the haist to wind the wire rope on the drum
until approximately six feet of rope remains wmweund,

B.21
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I WARNING l

Waar gloves to quide the wire rope on the drom.

SHESYE GLARD -

12, Place the laog in the center of the wire rope on the
egualicer shedave and replace the squalizer sheave in the
drum hanger.

FOUR PART SINGLE SIDE REEVIMG. Replacing a four
part single side reeved wire rope {Figure 524, G iz the
same as replacing a two part double roeved wire rope cxerpt
that only one end of the wire rope is insorted into the
drum and the othar end of the wire rape is the dead ond
which is attached 1o the hanger, Thea lTmit switeh caunter-
waight rides on the dead end ol the wire rope.

FOUR PART DOUBLE REEVIMNG. Proveed ai follows to
replace a four part double reoved wire rope {sec Figure 5-24,
G, Figures &-27 and b-28):

T SHEAME

1. Lower the Bollom block to the Toor ar anta a baneh o
relwye tension from the wire rope.

2. Remove the round head screws and lift ofl Lhe upper
shedva guard.

DL FLATE ASSEVBLY 3. Remowe the kecprer plates and slide out the sheave pin.

4. Lift put the shoaves and remove tho wire rapo.

b Operate the hoist to completely unwind the wore rope
from the drum and rermove the wire rope live end sockets
fram thr slets in the drum.

Figure 5-25. Inslalling Wire Rope in
Singe Recved Bottom Block

UP=ER $4FAYE GLUARD
[

LOWER SIICAVE GUARDE

Figure 5-27. Wire Rope Threaded through
Figure 5-26. Installing Wire Rope in Sheave Guard of Bottom Block far Four
[toukle Recyrd Bottom B'ock Part Double Resving

5-22
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FUR UPFER BIOCK

UALTZER SHLA®
SHEAVE FOR EQUA K 3HLAYE

DH UPPER ELOCK
SHEAWE

SHEAVE GUARD
NO. L OF 9 R0TI0M
BLOCK SHEAYES "

——SHEAVE PIN

EOTTIOWBLOCK
FRAME

Figure 5-28. Installing First Part of Wire
Reape in Four Part Double Rzeved Bottom Blocl

§. Remowe the keeper plates and slide out the shaove pin
from the upper block (Figure 5290 Az vou slide the pin
cut, remove the sheawes and spacer one at a tirme becausc
the sheave pin is the only mears of holding them in plaon.
Remowve the wire rope from the sheaves.

7. Remove the cqualizer sheave pin from the drum hanger
to remove the sheaye and the wire rope.

5. Remaove the wire rope from the sheave guard.

8. Lay out thr new wire rops with a loop in the center and
both live cnid sockets togethor,

10, Thread the live end sockets through the inner slots of

lhe sheave guard [see Figure 5-27). Then thread the live ened
sockets through the ouwter slots of the sheave quard,

UPPER BLOCK SUFFPORT

SHEAWE =N

KEEFER FLATE SHEAVES

Figure 622, Upper Block for Hewi-Lift
Haist with Four Part Double Resvirg

SECTION V

threacling T the same direction as used to thread the inner
slats, This will leave four loops of wire on the undersidn of
the sheave guard (one loop for cach bottom black shoowvel
and three locps on the upper side fane loop for cach sheavn
in the upper Vleck and one for the cqualizer sheave).

MO TE

Beforc assembly, each sheave bearing should be
packed with a h'gh guality Mo, 2 multi-purposec
grease,

11, Starting from either eng al the bottom hlock, loop one
part of the wirg rape [rom the underside of the shrave
guard around @ bottom hlock sheave. Held the wire rope on
the sheave and replace 1t in the battom biock, Insert the
sheave pin thraugh that sheave to hold it in place [Figure
5.28).

12. Repeat this pracedurs of looping the wire rope arsund
the sheave and insert the sheave 0 the bottom bleck until
all Tour shaaves are in place in the hattom ack and secured
with the sheave pin.

13, Install 1he keeper plates to sccure the sheave pinin the
bottom block. Attach the sheave guard to the bottom block,

14, Insert the wire rope live end sookats in the slots of the
drum.

5. Oparate the hoist o owind the wire rope on the dram
until approeximately twelve fect remains unwoundd,

| WARNING I

Wrar gloves to guide wire rape on the drum.

18, Starting from the side at the upper block from which
the sheawe pin is inseried, loop the wire rope arocund that
sheaye, Hald the wire rope in place an the sheave whils
replacing tho sheave in the uppar hlock frame, Slide the
shoave pin through that sheave and the spacer. Loop the
wire rope araund the segond sheave, install it into the
upper hlock frame ard seeure the pin with the kecpor
falate.

17, Loop the remaining part of the wire rope around the
equalizer shedve and install 1t in place in the drum hangsr,

MOTE

For special applications, a reeving diagram can be
abitained by contacting the Harnishfeger Corpora-
tian Sdles ar Service Office in your arca.

TROLLEY MAINTEMAMNCE. Except for the lubricat’an of
trolleys described in the first pages of this section, all
trolley maintonanen is cowered by ooseparate manual, Please
cantact the Harniskhfeger Corparation regional service ofTice
in your ared 1 obtain this manual.
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WIRE ROPE TRUMMIOMN REFPLACEMEMT. Some haoists
with 2 or 4-part rorving have the haist rope dead-cnded at a
trunnion arrangement, The trunnion dssembly is shown in
Figure £-29A. Use the following procecdure Lo replace the
trunmion or to disconnest angd reconnect the wire rope.

1. Remove the snap ring {5 brlow the sleeve (4] covering
the dead end assembly.

2. Slip the skeve downward, cxpasing the two clamps (24
which couple the trunmion [1F te the wire rope dead end
fitting.

3. Rermoye the two rope clamp halves,

4. The trunnjan i3 noew uncoupled from the rape assembaly,
Remove the two 154" cap screws (7] which retain the 3"
hooks [6) and Vift the rrunnien out of the stot in the drom

hangrr.

B, Place the new trunnion in the slots in The drum hanger.

8. Replace the 5" hooks and the cap screws that retain
thz hooks. Tighten the screas,

7. Blip the snap ring and the champ retaining slecve aver the
hall end fitting on the wira rope.

8. Bring the ball end of thre wire rope Titting to the lower,
half-spherical, end af the trunmnicn.

8. Gsplace the two rope clamps over the ball end fitting
anc! half-spherical end of the rrunnion,

10, Slip the sleeve up over the rape clamp halves.

11, Install the snap ring in the slat in Lthe lower end af the
clamp halves.

Figure B-29A. Wire Rope Daad-Ending Trunnian

5-24
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CONTROL MAINTENANCE

GEMERAL. Remowe the cantral cabinet cover for acoess
ta the control componenits,

I WARNING .

Before remaving ar checking any of the compo-
nents, he sure the power supply is shut off and the
fuses pulled or the circuit breaker is placed in off
sl ticn,

Tag all wire leads before disconnecting them to facilitatn
proper connections whan reconnecting them. Also refer fo
the wiring diagram secured to the inside of the control
cabinet cover.

Use an ohmrmeter to test the selenium roctifier, There
should be & low resistance in ane direction and infinite
resistance in the other direction,

When rlectrical components have beon replaced ard when
any wires have been disconnrctac) and reconnected, check
with an chmrcter betwesn termingls L1, L2, and L3 before
connecting the power supply to make sure that no direct
short circuits exist.

MOTE

A low resistance will be indicated betwenn the L1
ared L2 terminals. This is narmal singe the L1 and
L2 leads are connected to the primary terminals of
thr control transfarmer and transformer resistance
will be indicated by the ohmmeoter {sen Figure
530,

PUSH BUTTOM STATICM. The three types of push button
elements, single specd, twe spred and voriable specd are
replaceable only as 3 complete wunit. Al ather companants
in the push button station can be individually replaced.

ALLEN-BERADLEY COMWNTACTORS. The stationary and
movable contacts should be visually inspreted at least once
every one to three months, These can easily by inspected
hy rernowing the cantact block cover dsee Figure 5-37)
Replacernent is not necessary if the contacts appear to bre

INF SITC RESISTANCE
A

LOW INFINITE
RESISTANZE  RESISTANCE
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L
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Figure 5-30. Control Circuit Check
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SECTION Y

MACGNET YOKE

COIL THRMINAL S

Lny

Figure 5-31. Typical Reversing Contactor
{Allen-Bradloy)

dirty. Thr contacts should be replaced if & yoheral pitteg
condition cxists, To replace the stationary contacts, remove
the stationary contact block. Each contact is then individ-
udlly screwed in place. To replace the movable contacts,
remove the four serews holding the onil cover in place and
slide out the coil cover. Then slide out the mavable con-
tact supperl. The contacts are held in place by spring ten-
sfan anly.

[ the contactor shauld fail to function, check the voltags
across the coil terminals. To roplace the coil, remave the
coil cover and slids the cail aut fram the back of the coil
cover. Be sure ta insgrt the magnet yeke into the coil
befora installing it into the coll cover.

To remove the maghet armature (1, Figare 5-32) fram the
rmovable contact suppaort (4], insert a screw driver into the
slot of the retainer (27, Iift the screw driver and at the same
time, push the magnet armature out, The retainer spring
(3} weill then slide out.

P&H CONTACTORS. Two types of P&H contactars are in
use in haoist contral systems. The newer type {“Innova”l is
shown in Figure §-33. The alder type is shown in Figure
5-34, Contact replacerment and cail replacement procedures
far the “lnnova’” typo are caversed inosteps 1 and 2, below.
Similar procedures for the older Lype are covered in steps 3
and 4. Procesd as follows:

i
by

| —

Tl

I
—

[REL]

Figure §-32. Removal of Magnet Yoke
[Allen-Bradley Contactor)

NMOTE
Replacement contacts arc furnished in kit form for

both types of contactars. Befer to your Parts
Catalag for ordering informaticn.,
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Flqure 633, PRH {anova Reversing Contartar
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Fiqure 5-34. Older Tyoe P&H Reversing Contactor
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1. Replace contacts on the “lnnova®™ reversing contactors

as lollows:

a. Open the main disconnect switch and tag it appro-
priately.

h. Aemove overloagd block (15, Figure 5-33) and its
maunting plate,

o, Unclip and remave cover 11710,

d. Romave the two screws securing cross arm [10) to
base {8].

e. Remove the movable contacts and springs fram oross
arm {10y, Cargfully note the positions of the movable con-
tacts and Spring prior to removal,

f. Disconnect the leads [rom the stationary contacts and
remove Lhe stationary contacts from contact board (B)

g. Install new contacts and springs from the appropriate
conlact repair kit,

h. Connect the leads to the stativnary contacts.

L Install cover §11) and owerload block (15}, with its
raounting plate.

i. Closg the main disconnect switch and operate the
contraller to test the reversing contactors.

2. Beplace the coil in the “Innava’ contactor as follows:

a. Open the main disconnect switch and tag it appro-
prigtely.

b, Push tho ears of ¢lip (3, Fiqure B-33) outward. Cail
(2] and the armature will release for easy removal.

<. Insert the armature in the new coil and reinstall the
eoil. Fush the cail i anainst clip (3F until the clip engages
the coil firmly,

d. Close the main disconnect switch and operate the
cortrollor 1o test the repaired roversing contactor.

3. Replace contacts in the alher style of roversing con-
tactar as follows {see Figure 5-34];

a, Open the main discannect switch and fag it appro-
priately,

b. Loosen the two attaching screws and remove con-
tact baard caver (B,

.. Remowe the screws fram the stationary contacts and
lift out the statiphary contacts.

o, With a screwdriver, carefully ift the movable con-

tact springs froam crossarm (115, Then, remove the mavabie

5-28

MAINTENANCE

contacts from crassarm (117 by tilting them slightly and
pulling straight out.

€. Install the new contacts and springs from the contacr
repait kil in reverse order of removal,

f. Install contact board cover {6).

0. Close the main disconnect switch and operate 1he
controller te test the reversing contactar.

4. Raplace the coil on the athgr style reversing contactor
as fallows (see Figure 5-34):

d. Open the main disconnect switch and tag it appro-
prigtely.

h. Discannect the leads from the cail terminals,

¢. Remove the two screws securing cofl {16] and mag-
netic and armatyure assermnbly (18) to the base plate.

. Pull retainer clip (174 and separate the coil from the
magrnet and armature,

r, Azsermble the magnet and armatuere to the new caoil
ard install retainer ¢lip [17),

f. install the assernbly on the base plate and reconnoct
the ¢ail leads.

q. Clpse the main disconnect switch and operate the
systern to test the new coil,

DISC BRAKE RECTIFIER. To check the disc type brake
rectifier assembly (Figure 5-38), measure and compare
woltage and current with Table 5.3, If rectifiee voitage is
low, reasurg and compare the transformer preimary and
secandary with nameplate data, If these agree with the
nameplate data, it is the rectiflier that requires replacoment.

Table 5.2 Disc Brake Rectifier Data

NRakKE BIEAKE S0 BEAKE DO RFCT RATIHG
. RES. 10 E] CRIEMI AN (AP S|
T 8y CerLfous ooy -::lll_[mm-' TSI [ < TIN

LG in3 1261 0.9 022 au 170
o 16?7 20 1.5 C.36 Al TRn
“*ena .14 7153 1.47 T3 LX) 120
i Vo] 4,34 147 1 142 a7a 4.0 1.0
tena 1.2 1705 2.48 IR a0 120
'unan 7.B0 1167 2.8 0.5 40 120
] 53R 1296 By 0.2¢ 4.0 17.0
bS] .28 Sren A0 o AU 170
on R nir nn i 335 | 25 40 120
RS 2T p) 462 7E 4 EH 1.44 £ T2

R AR 4. L. 370 1.14 4 120
| TCDED LR ot 475 1.32 A 170 ‘

"Ptrmeitte ot He st Serine
“*Caty A ose Applies o Aduitble Srake o Core parable S
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CONDUCTOR AND
COLLECTOR SYSTEMS

Conductor systems should be maintained straight and true,
kegping contact surfaces clean and polished. |f copper wire
is used, the wire should be free of kinks.

. Casp

. Transformer
. Ralay

. Bectifier

1
2
3
4

Figure 5-35 . Rectifier Assembly for Disc
Type Brakes

If a8 hoist is used intermittently sight hours each day, five
days per week, make the following inspectians, monthly, as
a program of preventive maintenance:

E CAUTION

Be sure the power supply % disconnected before
artempting inspectian.

INSPECTION
1. Keep contact surfaces of conductors clean and paolished.
2. Conductor supparts shauld be securely fastened.

3. Imsulaters rmust be clean. Wipe them with a clean dry
cloth or use an electrical cleaning solvent if necassary, Re-
place any damaged insulators to prevent the possibility of
the conductor sharting to ground.

4, Check for continuous contact of collector to conductor
for the full length of the conductge, Adjust collectar spring
tension as required,

SECTION ¥

&. Check all tarminal and shunt connections for qood can-
tact,

6. Check all callector shoes and whesls for excessive wear
and for freedom of rotation. RAeplaca shoes, wheels or
bearings as reguired. Lubricate whee! bearings a5 reguired.

MOTOR MAINTENANCE

GEMERAL. Three types of motors are usad for hoist andg
trolley drives (AC wound rotor, DC and AC sguirrel cage}.
All motars arg totally enclosed, eliminating the need far
pericdic internal cleaning. All are eguipped with per-
mancntly lubricated, sealed shaft bearings, eliminating the
need for periodic lubrication. Maintenance required for the
three types of motors are covered separately in following
paragraphs. Reconnection instructions for dual voltage AC
motars (both wound rotor and sguirrel cage) and intornal
wiring infarmation for DO maotors are also provided in
following paragraphs.

| WARNING |

Diseonnect the hoist from its power supply before
performing any maintenance on the motor.

AC WOUND ROTOR MOTORS. These motors are used
anly an variable speed hoists and trolleys. At regular inter-
vals, depending on the particular operation conditions, the
following maintenanca sheuld be performed.

1. Check the handing for tightness.

2, The slip rings must be kept clean, smooth and con-
centric. They car be cleaned with no. 00 sandpaper o a
commutatar stone {do not use emery cloth, a5 amery
grit s a gonductor).

3. If the slip rings are rough ar pitted, either smooth them
out with fine sandpaper, take a light cut on them with a
lathe, ar grind them with a fine stong. Then polish the slip
rings with no. Q0 or no, 000 sandpaper.

4, Check the brushes ta ensure that they make good con-
tact with the slip rings and that they move freely in their
halders,

5.Check the brughes for excessive wear. Brushes should be
replaced when worn to 40 to B0 percent of their eriginal
length, The maximum allowable wear, within this range, is
left 10 the individual maintenance man.

f. When replacing or renewing the brushes, carefully fit
the brushes to the comtour of the slip rings with no. 00
sandpaper [never use emery cloth, as emery grit is a con-
ductar]. After seating the brushes, remove thermn from the
holders and clean the brushes and holder to ensure free
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movement of the brushes in the holders, Be sure 1o blow
the carbon dust from the motor after sanding the brushes.

7. A constant prossurc spring assembly 13 otilized on newer
AC rotars (see Fugure 5.36). No poriodic adjustments are
required when this type of spring is used, If for any reason
spring tension has been last, replace the spring and backup
plate assombly 45 shown in Figure 5-36.

BERUZH SPRIMNG
1 r

SPRIMNG
CLiP

REMOWE ROLL PIN TOr \"x_
REFLACE SPRING AN N
EACKUP PLATE ASSEMELY

Figure 5-36. Constant Pressure Brush Assembly,
AT Motors

2. On older AC motors, an adjustable style brush holder is
wigd (see Figure 5-37), On this style of brush holdor, brush
tension will diminish as the brushes wear, The recommencied
Lrush tensian is 3-1/2 to 4 pounds per sgquare ineh al lroash
cantact area, Check this tension pericdically, and correct
the tension using the adjusting pin.

b

AQIUSTIMNG PIN

BAUSH HOLDER

\_ﬂ,_,sup RING

Figure 537, Typical Adjustable Brush Holder
Assembly, AC Motors
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B While inspecting brushes, the brugh pig gl lugs shauld
be checked to ocnsurc that the attaching sorewes are tight
angl goad glectrical contact is being made. A loose screw or
poor  electrical canneclon will result in current flaw
through the brush holder spring. The spring will then lose
temper and be unable to apply adequate pressure on the
lwrush.

10, At lzast annually, angd mere often if cporating condi-
tinns are severe, subject the motor windings ta an insula-
tign resistance test ysing a 500 valt megger. The insulation
rasistance behween the stator wingings and ground and be-
tween Lhe rolor windings and ground muyst be minimum of
ane (1) megohm,

11, Maks frequent checks of the matar Tor unusual noises
or vibration. These conditions may be 4 sign of bearing
failure. Wern or damaged bearings must be replaced as soon
a5 possikile, with a factory replacerment Bearing which in-
sures a properly lubricated bearing Ter long service fa

OC MWOTORS At regular intervals, depending on the
particular operating cenditions, the following maintenance
should be perfarmed:

1. Check the kanding for tightness.

2. The commutator must be kept clzan, smooth and con-
cantrig. 1t can be clraned with fine sandpaper (no. 001, Do
not use emery cloth to clean the cammutator,

3. 1T the eammutatar 5 accantric or deeply pitted, remawn
the armature and take a slight cut an the commutater in a
lathe, followed by undercutting and a final polishing with
na. 00 or ne. 000 sandpaper. The undrrout grooves muost be
ket Tree af carbon cust,

4, Be sure the mich botwreen the commutator bars is under
cut 0 a depth of appraximately 1/32 10 1716 Tnch after
turning. Mt is advisable to make periodic ingpections to
make sure that the mica is not flush with the commutator
hars. Also chock that no slivers of high mica oxist.

. Check 1o ensure that the birush Taces are in full cantacr
with the cormmutator, and move fragly in thair holders,

6. Check to cnsure that brush spring tension is sufficient
to achicwr a good clectrical connection.

7. Qlder DC maotars are equipped with an adjustable rype
firush helder (see Figure 523810 The recomniendred brush
pressure is 3-1/2 to 4 pounds of pressure per square inch of
bruzh contact surface. |f the measured prossure is not with-
in this ranges, adjust the pressure by moving the adjusting
pin cither clockwise or counterclockwise, as reguired, unfil
the recommaended prossure is obtained.

B. Mower DOC motors are equipped with the constant-pres-
sure type hrosh halder shown in Figure 5381 insufficient
pressure exists, i1 can only be corrected by replacing the
brush spring assem by .
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FRERSURE
RAR
-

“‘%Q% ,ff

ALMIETIRG

- COMMUTATOR

Figurr 538, Adjustable Brush Holder, DC Motgrs

., .
BRUSH ';'R’:Jff:';‘ RHUSH HOL RER
HiILDER = 3 AL
F ASSEMELY  SPRING ABSEMBLY

BRUSH

- _"'"‘\\\ HE TodbE
o

COMMU [ ATOR 'ih\

Figure B-38. Canstant-Pressurc Brush Holder,
D Motors

9. Measure cach brush for wear, Arushes should be rrplaced
wihien they have worn to 40-80 percent of their original
lerath, The meximum allowable wear, within this range, is
left to the judgement ol the individual matntenance man.

a. If the motor uses adjustzable brush holders (Figure
B-38!, raise the pressure bar clear of the brush and lift
the brush from the holder. Oatach the pig tail lead.

b. If constant pressure brush halders are wsed {Figure
5-39), push down slightly en the brosh holder spring

SECTION W

assermibly and then push 1t slightly toward the brush 1o
releaso the spring fram 18 retainer. Release the brush halder
spring assembly, The brash can then be lifted cut,

c. Install now Brushes in the reverss order of romoval.

d. Adiust tha brush pressure if the mator I8 eguipped
with an adjustable type brush holder [refor to step 7 abowel,

10, When replacing or renowing the brushes, carefully fit
the brashes to the contour of the cammutator with fine
sandpapor (no. 000, Mever use amery cloth, since emery
grit is a conductor, After seeting The hrushes, remove thom
from the helders and clezn the brushes and holder to cnsure
froe maovement of the brushes in the holders. Be sire to
Llow the carbon dust fram the motor after sanding the
birushes.

11. Whenever the brushes arc replaced , or removed far any
reasgn, check tho clearance between the holders and the
commutatar. The clearanee should be rgual for all brush
holders and should ranoe from 1716 to 37332 inch, 11 s also
impartant that the holdors are equally spaeed zround the
cammutatar circumfercnea.

12, Check to ensure that the brush pig tail Jug attaching
screws are tight, angd thal a good clectrical connection
exists. A loose screw or poor conneetan will result in
current flow through the brush hotder spring, The spring
will then pvontually lose ternper and will be unable to apply
adequate pressure 1o its Brush.

13. At Inast annwally, and more often T oparating condi
tions are severe, subject the motor windings to an insulation
resistance 1est using a 500 wolt meyger. The insulation
resistanee hebayesn the rofls gnd ground and betwesn the
armatyura and ground must ke oa minimwn ol ong (1)
regohm.

14. Make lrequent chacks al the motor far angsual noises
or vibration. These conditions may be a sgn of bearing
failura. Worn or damaged bearings must he replaced as saan
a5 passible, with @ factory replacement beoaring whch
chnsures & properly lubricatad bearing for longer sarvive Hife.

AC SOUIRHEL CAGE MOTORS. At ragular intervals
deprnding on the particular aperating conditions, perform
the fallowing maintenance:

1. At least annually, and mare often if aperating conditions
are severc, subject the statar windings to zn insulation
resistance tost using a 300 volt megger. The insulation
rosistanee between the stator wingdings and graund must be
a minimum of ene {1} magabm.

2. Make froquent checks of the motor for unusual noises
ar uibration, These conditions may be a sign of bearing
failure. Waorn or damagred bearings must be replaced as soon
a5 possible, with o factory replacement bearing which
ensures a praperly lubricated bearing for long sorvice life,
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3. Sguirrel cage rotors are quite rugged and, in general,
require very |ittle maintenance. Howewer, they may give
trauble resulting frowm open circuits (bars breakingt or high
resistance points (brazed connection deterieratingt. These
conditions can usually be detected by looking for svidence
of heating at the cnd ring cannections, Discolored retar
bars are alsoc a sign of excessive heating, These conditions
are sometirmes manifested by slower speeds and reduced
sTArting toroues.,

4, Brazing beoken bars or replacing them raquires a high
deqgroe of skilv and should e done only by a competent
parson,

5. A faulty die-cast rotor can rarely be effectively repaired,
and should be replaced. With die-cast rotors, look for
cracks or other imperfectians that may have developad in
the end rings.

RECOMMECTIOM INSTRUCTIONS {DUAL VWOLTAGE
MOTORSE]. Dual wvoltage maofors have a connection plate
attached to the side of the motor. Should it be necessary to
reconnect the motor from low voltage to high voltage (or
from high voltage to low voltoge), disconnect the power
supply leads 1o the motor, and reconnect the stator ter-
minal leads to the lines in accordance with the connecting
plate diagram.

DIACEAM EHOWING TERMINAL LEADS ON
—. H. 5SOF VIEWED FROM COY¥M. END

MAINTENANCE

{ CAUTION 1

If woltage ¢ changed, be sure transformers and
other electrical equiprnent i suitable for the
voltage change,

NOTE

All PEH A.C. hoist motors are connected according
1o MEMA connection standards, Figure 540 illus-
trates a standard star connection, NEMA standard,

STAR COMMECTION
MEM& STANDARD

LW WOLTAGE HIGH vULTRGE
LI b d - LI
La ™ ol - r Lg
T3 T2 TI T3 T2 Tl
T3 Ta T :TB :TE TT
7% *TE __WTa TE TG T4

22 H I8 ™

Figure 5-40, Star Connection, MEMA Standard

If the direction of rotation is incorrect with respect to the
push button markings, reverse any two of the three line
leacls to the stator at the motor or reversing switch,

INTERMAL COMMECTIQMS. Figures 5-41 through 5-43
iNustrate the wiring diagrams for the DLC. motors most
commanly used on P&H Balanced Design Hewi-Lift hoists.

-3 Ak
) al
5l
e I
DIAGREY SHOWING TERMINAL _ EADS ON
R.4. SIDE VIEWED FRIW COMM. FaD.

Figure 541, Wiring Diagram for 2 Pole Type OS5 Reversible
Series 0.C. Motor with Interpoles
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&1
—0

52
—__O

DIAGHAM SHIWING TCRYMNAL LEADS ON e
R.H. SICF YIEWED FROY COMM. END.

Figure 542 Wiring Diagram for € Pole Type DS Roversibile
Serins 0.C, Maotor without Interpoles

LEADS ON R.H. 3ICE AS YIEWED
FROM COMMITATOR ENC

TO REVERSE DIRECTION OF
RCTATION NTERCHANGE
COMMEZTIONS TO A2 % A2

Figure 542, Wiring Diagram for 4 Pole Type DS Reversible
Series D .C. Motor with [nterpoles

(] { ]
A?
o—-
Al
O
5.
o—
52
O-
CIAGRAY SHOWING TERMINAL LEACS 04
L.H. SIDF WIEWLD FROM COMM. END.
LEACS QN L. H. SIDE AS VIEWED
FREOYW COMMUTATOR END
STORAGE

If the haist is to be stored for more than six menths, 0t
should be protected as follows:

1. Drain the haist gear case {and the trolley gear case if a
motor grared trolley is used) and fill with fresh gzar oil to
the oil level plun opening. Peplace the gear case breather
with a pipe plug,

2. Every six manths, remove the hoist from starage and
operatn i1 an a test bench for a few minutes. Beplace the
gear case breather for the test banch operation.

3. Every six manths, remaove the magnetic brake armature
and disc plate and inspect them for rust,

4. Replace the gear case breather when the haist s re-
moved from storage,
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TROLLEY MAINTENANCE

CISASSEMBLY OF TROLLEYS. To disassemble either the
gearad or plain type trolleys, the hoist rwst be adequalely sup-
ported whila the trolley is removed from the beam. Remove the
nuts and lackwashers which attach tha truck sides to tha hoist.
The truck side azsermblies can then be slid off the red bolis. Count
lhe spacers and washars used to space the trolley wheels so
that they can be proparly spaced whan reassembling the trollge
Aemove the ruck whaal and axle assemblies {from Lhe res

sicfes.

To disassambla a mator gearad trolley gear case, praresd a4
fellows: See Figure S-44

1. Remowa the breather and the e+ lesaz! plug ano drain the gear
case il into a suitable containar.

2. Ramave the four through bolts which allach the motor stator
assembly to the gear case and remove the stator assembly.

(™)
-

i
!
{
J

MAINTENANCE

3. Pull the rotor agzsmbly with mator pinicn (21} and baaring (22)
out of the gear case. The pinicn and bearing are a prass fit on
tha rotor shaft,

4. Remove the four capscrews, lockwashers, and nuts which
attach gear ¢ase cover (17) to gear caze [16) and remove the
gear case cover. Brake springs (18] and brake friction disc (20)
ride an five pins (19) in tha covar.

&, Slide clustar gear (23} off pin (25]. Two neadle bearings (24}
are pressed into the cluster gaar. Do not press out the bearings
unless they are 0 be replaced.

6. [emaove snap ring (B) and slide truck pinicn {10) off shaft {15).
7. Lift intgrmediste gear (14) and shaft (15) out of the gear case.
B. Bearings (12} are pressed into the gear casa on gach side of

smap ring (13, Do not press out tha bearings unless thay are
Iy e replaced.

-
wh
™

L

i
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o

R
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W
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K
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2T

Figure 5-44. Cross Sectional View of Molor Geared Trollgy Assembly
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REASSEMBLY OF TROLLEYS. To reassemble a motor geared
trolley gear case, proceed as follows: See Figure 5-44.

1. Insert snap ring-(13) in the groove in the gear case.

2. Press one bearing (12) in the gear case bore until it seats
against the snap ring. The open side of the bearing must be
toward the snap ring. Pack the bearing with multipurpose grease.
Press other bearing (12) in the gear case bore with its open side
towards the snap ring until it seats against the snap ring.

3. Press the keyed end of shaft (15) into intermediate gear (14).

4. Insert the gear and shaft assembly in the gear case. It
may be necessary to tap it in place. The brake surface of the
intermediate gear should be approximately 1-3/16 inches below
the face of the gear case.

5. Slide truck pinion (10) on the spline of shaft (15) and
install snap ring (8).

6. Press one needle bearing (24) in each end of cluster
gear (23). The ends of the bearings with the part number stamped
on them must be toward the ends of the gear. Use an adapter
to press the bearing in approximately 1/32 inch beyond the ends
of the gear. Pack the needle bearings with multipurpose grease.

7. Slide the cluster gear on pin (25).

8. Place five brake springs (18) on five pins (19) in the gear
case cover and slide brake friction disc (20) on the ends of the
five pins. The friction disc must slide freely on the pins.

9. Apply gasket cement to the mating surfaces of gear case (16)
and gear case cover (17). Place gasket (36) on the gear case
cover.

10. Apply gear oil to the braking surfaces of the brake friction
disc and the intermediate gear.

SECTION V

11. Hold the brake friction disc on the studs and set the gear
case cover in position on the gear case. Attach the cover to the
case with four capscrews, lockwashers, and nuts.

12. Tap the dowel pin in the cover until the end is flush.

13. Insert the gear case in truck side (11) and attach it with
three capscrews and lockwashers.

14. Remove the rotor assembly from the motor. Press sealed
bearing (22) on the rotor shaft until it seats against the shaft
shoulder. Press motor pinion (21) on the splined end of the rotor
shaft.

15. Insert the rotor assembly in the gear case. Tap it if neces-
sary until bearing (22) seats in the counterbore in the gear case
cover.

16. Place the motor stator assembly over the rotor assembly
and attach it to the gear case with four through bolts.

17. Fill the gear case with gear oil until the oil level reaches
the oil level opening. Install the oil level plug and the breather.

To complete assembly of the trolley, proceed as follows: See
Figure 5-44.

1. Install truck wheel assemblies (7 and 9) in the truck sides.

2. Support the hoist in position under the beam and slide truck
side assemblies (5 and 11) on rod bolts (1). Use spacers (27)
and washers (4) which were removed when the trolley was
disassembled so that the wheels will be properly spaced for the
beam. Refer to the INSTALLATION section for wheel flange spac-
ing requirements. Install lockwashers (3) and nuts (2).

ORDER PARTS FROM

MCLaucGHLIN
Hoist & CRranE

1850 Larkin Williams Rd.
Fenton, MO 63026

(636)343-9700

www.stlcrane.com
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THROUBLE SHOOTING

SECTION V|

SECTION VI
TROUBLE SHOOTING

TROUELE

Bottam black doosn 't
raise or [ower,

Battam blaclk moyes
in wreng direction.

FROBAB|E CALZE

POSZIBLE REMEDY

Mo prowear,

Contactar not operaling.

Limit switch opan circuit.

Magnetic brake not releasing.

Excossive loard.

Check switches, breakers, fuses, and power 1ine
coennactions lar open ircuit, qrounded or Taol Ly
connections,

Check connections in control circuit. Check
contacter o ls and push huttan cantral cable
[or apen ar shart circuit, Ruset owerlogd refay
if used.

Check limit switch contanta,
Check adjustment. Chock for loose connactions.
Check auxdliary contacts, rectifier, brake circuit

transtarmer, and hrake coil,

Chacl weight of load and rated capacity.

Three phase power supply
has phase revorsal.

Flaist cable wourd on wrang
side of drum.

Imterchange any two of tha three power lead
cennnctions cither at the reyrrsing contactar,
motor ar at the poaar source,

Rewind and check hoist cable for darnage.
Check operation of lower limit switch.

Battom block dassn’t
stap at extremes of
trayal,

Limit switchles) are not
ZEning circuit,

Check operation and settting of lmit
switchios].
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SECTION ¥

TROUBLE SHOOTING

TROUELE

PROBABLE CAUSE

POSSIGLE REMELY

Battom black tails to
stop quickly .

Magnetic brake slins.

Disc type brake linings cxcessively worn
o dirty, Check condition of surface on
cach side. Clean or replace 4% neoessary.
Chack brake adjustmeant.

Magnetic hrake
dhaes not release,

Motor overheats.

Salenaid coil 15 open

ar shorted, Jpean brake
circuit. Defective rectifier
ar transtormear .

Excossive load.

Incorrect voltage or fregquency.

[ hree phase powsear supply phase
failure ar untalanced current.

Brake does nat re'ense cam-
paletely,

Chock connections. Check sclenoid
civil for open or short gircuit, Check rectifier
ared translformer.

Check weinhi of load, Do nat exceed Noist
capacity.

Check data starmpead an namapHate for carregt
pavwver supply. Vollage should be within 1103
af nameplate rating.

Chock mator windings for open or short circuits.
Check supply lines for balancrd veltages.

Chack brake adjustment. Chrek brake control
circuit and brake coil,

Load brake inopera-
i,

Load lowers when
haist mat broing
aperated,

Lugd brake slipping due to
oxcessively worn or dirty
frietinn disc asscmbly.

Load brake it notl engaging
due to worn or damaged
ratchet parts.

Both the magnetic brake and
the laad brake are inoperative.

Lanad ancalerates
during lowering.

Laacl brake slipping,

Load brake not engaging.

Clean or replace friction dise assembly,

Repace worn or damaged ratchet assembly,
praw |, el Spriny cap assembly or paad pain,

Refer to maynelic braks and load brake
traublos.

Heplace worn Nining.

Check installation of ratchet for proper dirsction
for engagerment with pawl. Check for darmaged
prawe| or spring cap assembly, Replace bushing

in ratchet iof worn,

Haist operates
intermittenthy.

Callectars make poor
contact.

Mormally clesed contacis of
wirpser imit switch are arcing.

Check collectars Tor frea mavermeant ot spring
loaded arm, weak spring, connections, and
free maverment of shoc ar raller.

Replace normally clased contacts,

Exuessive hoist

Lack of lubrication.

Lubricaty cable,

Hoist cablr should be vertical befare starting
lift 50 that cable wraps soocthly an drom.

cable weur.
Haist is being taer for sids
pulling,

il haaks, Gasket leakage betwesn gear

Ccase and cadnr.

il seals woern or damaged.

Tighten any luose bolts, Replace gasker
if necessary.

Replace ol seals,




WIRING DIAGRAMS SECTION VI

SECTION VII
WIRING DIAGRAMS

Figures 7-1 through 7-5 are typical basic wiring diagrams this manual. For these special applications, separate wiring
for Balanced Design Hevi-Lift hoists. These wiring diagrams diagrams are furnished with thehoist.
are included for the convenience for the users of this
manual. In all cases, the proper wiring diagram for the hoist is

socured to the inside of the control cabinet cover, except
These are many variations of these diagrams as well as com- when the control is not furnished by Harnischfeger Corpora-
pletely special applications which cannot all be covered in tion,

QORDER PARTS FROM

MCLAuGHLIN
Hoist & Crane

1850 Larkin Williams Rd.
Fenton, MO 63026
(6361343-9700
www,stlcrane.com
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WIRING DIAGRAMS
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WIRING DIAGRAMS
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