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FOREWARD 

DATA PRESENTED HEREIN FOLLOWS A GENERAL FORMAT SEQUENCE PRESUMING 
THE LOAD HOOK AS THE POINT OF LOADING ORIGIN AND PROGRESSING 
THROUGH THE VARIOUS MACHINE STRUCTURAL AND MECHANICAL ASSEMBLIES. 

EACH PRINCIPAL ASSEMBLY IS IDENTIFIED WITH RESPECT TO ACTUAL 
LOADING AT THE RATED EQUIPMENT CAPACITY IN THIS SPECIFIC 
APPLICATION, WITH COMMERCIAL ASSEMBLIES FURTHER DEFINED BY THEIR 
APPLICABLE COMMERCIAL RATINGS. 

AT THE CONCLUSION OF EACH SECTION IS A SYNOPSIS OF FAILURE EVENTS 
WITH RESULTANT EFFECTS. 
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CRANE ASSEMBLY AND PRIMARY COMPONENT IDENTIFICATION 
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CRANE RATING AND DESIGN PA.RAMETERS 

FUN IONAL AND RATING: 

CRANE OF RUN'itJAY:S ................. . 

FTING ~APAC=TY ~ LOAD HOOK ............ . _._ 

I I 

20 FPM 

...................... _. 50 k 

j:f):..' ;\ """'1 
~ ,_1:"' • .L. 

DRIP 

1 

T 
1.. 

MAXIMUM MOTIONS 
TE11C~Y / _~:RILi\BLE I\lES 

SPARKING ~HR~ 

BENEATH ALL SEAR CASE ASSEMBLI 

STATIC:; :JISCHARGE ING REEL ,SYSTEM PERMIT 
GRO[JND~ONNECTIONS BETTIlEEN LOAD. EQUIPMENT 
BUI NG 

IPt-lENT PERFOPJ-'lANCE CRITERIA :3TANDARDS: 

T T',T.;"-, 
..:.. 1-../1-:'':-

IN AC:CORDANCE WITH CMAA SPECIFICATION 70 'STANDARDS FOR CLASS 
"G" SER\II 
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CRANE OVERVIEW 
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ITEM NO. PRIMARY COMPONENT IDENTIFICATION 
1 HOIST ASSEMBLY I 

2 TROLLEY & TR DRIVE 

3 aRIDGE STRUCTURE 

4 CRANE END TRUCKS & CRANE DRIVES 

5 ELECTRICAL CONTROL 
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SECTION 2 

HOIST ASSEMBLY 

INDEX 
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HOIST OVERVIEW 
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ITEM NO. PRIMARY COMPONENT IDENTIFICATION REF. PAGES 
I DRiVE TRAIN SYSTEivl 2.3 
2 REEVING SYSTEM 2.4 
3 Ui'v1IT SWITCHES 2.5 
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DRIVE TRAIN SYSTEM 

1 

1- HOIST ROPE DRUM -
SCORED RIGHT HAND/LEF; ;-!AND FOR 5/8" DIA. ROPE, PITCH DIAMETER 14" 
APPLIED DRUM LOAD AT RA" CAPACITY (2 E TOTAL), 10,200 LBS. 
ACTUAL DRUM TORQUE LO;:"J RATED CAPACITY = 71,400 IN-LBS. 

2- HOIST GEAR REDUCER ASSEMBLY -
THREE REDUCTION, HELICAL GEARING, OIL BA TH LUBRICATED. 
ACTUAL GEAR RATIO, TOTAL, 78.4:1. 
HOISTING SERVICE APPLICATiON RATING = 35 HP. 
DESIGN MAXIMUM OUTPUT TORQUE RATING = 101,1 DO IN-LBS. 

20- HOIST MECHANICAL lOAD BRAKE ASSEMBLY -
DESIGN iNTEGRAL WITH HOIS; GEAR REDUCER ASSEMBLY, LOCA ;ED BETWEEN FiRS; 
AND SECOND GEAR REDUCTIONS. 
WESTON TYPE DOUBLE DISC. OIL BATH LUBRICATED. ENGAGED BY PAWL & 
RATCHET ASSEMBLY DURING ALL LOWERING MOTIONS, DISENGAGES AND ROTATES 
FREELY JURING ALL HOISTING MOTIONS. 

3- HOIST MOTOR BRAKE -
SPRING SET, ELECTRICALLY RELEASED SHOE TYPE, D.C. OPERATED, 8" DIA BRAKE­
WHEEL MOUNTED DIRECTLY TO GEAR REDUCER INPUT SHAFT. 
BRAKE TORQUE RATING 138 FT -LBS. 

4- HOIST MOTOR -
A.C. SQUIRREL CAGE TYPE, TENV CONSTRUCTION, FRAME 286T. 
60 MINUTE TIME RATED. CLASS H INSULATION SYSTEM. 
30 HP RATING, 4 POLE CONFIGURATION, SYNCHRONOUS RPM 1800 
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REEVING SYSTEM 

2 -------;.".. .. 
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1 ----Jio.~®, 

HOOK -
HOOK MATERIAL IS ASTM B148. 
DESIGN IS BASED;)N TON LOAD RATING 'wITH :5: 1. FACTOR, 
i . e. WITH NORMAL '...JORKING STRESS LEVELS NOT EXCEEDING ::::0% 
OF ULTIMATE TENS! STRENGTH OF MATERIAL UTI ZED. 

2- WIRE ROPE -
REEVED 4 PART DOUBLE, TOTAL LOADING SHARED BY 8 ~3TRANDS 
OF ROPE. 
LIVE LOAD 40,000 I.,BS + LOADBLOCK ASSY ALLOWANCE 800 LBS. 
MAXIMUM ROPE LOAD PER STRAND AT RATED CAPACITY = 5,100 
LBS. 
WIRE ROPE UTILIZED IS 5/8" DIA STAINLESS STEEL, 6 X 25 
IWRC CONSTRUCTION. MANUFACTURER -S MINIMUM BREAK STRENGTH 
RATING 35.000 L88. 
DESIGN FACTOR OF ROPE AT RATED CAPACITY = 6.86:1. 
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LIMIT SWITCHES 

1----.. 

2 ----------------------~ 

-
I 
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~ 
1- GEARED UPPER & LOWER LIMIT SWI 

ROTARY TYPE LIMIT mnTCH 12 2'!OUNTED AT THE I END OF 
THE ROPE DRUM AND DIRECT ::VEN FROM AN EXTENSI',)N SHAFT 
INTEGRAL WITH THE IDLER ENC DRUM SUPPORT AXLE. 
THIS LIMIT SWITCH GOVERNS THE NORt1AL RANGE OF HOOK TRAVEL 

INTERRUPTING THE HOIST "fJP" OR "DOWN" CONTROL CIRCUITS 
wl-1EN PRESET HOOK HEIGHTS ARE REACHED, DISENGAGING THE 

AND SETTING THE BRAKE. 
NORMAL OPERATION MAY BE C'ONTINUED REVERSING THE 
DIRECTION OF HOOK TRAVEL. 

2- UPPER OVERTRAVEL LIMIT SWITCH -
WEIGHT TYPE LIMIT SWITCH IS MOUNTED TO H3T FRAME 
DECKING AND IS ACTUATED BY LOWER BLOCK ASSEMBLY COMING 
INTO CONTACT WITH AND R~ISING THE ACTUATOR WEIGHT. 
THI~3 LIMIT SWITCH INTERRUPTS THE CONTROL CIRCUIT TO THE 
MAIN POWER CONTACTOR, IN 7URN DISCONNECTING POWER TO THE 
ENTIRE CRANE AND SETTING ALL BRAKES. 
NORMAL OPERATION CANNOT BE CONTINUED IN THIS EVENT 
l;HTHOUT CORRECTIVE ACTI;:::'N M3 THE l:"lAIN POWER CONTACTOR 
CANNOT BE RESET FROM 'rEE NORMAL OPERATING PENDANT 

ATI 
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HOIST ASSEMBLY SYNOPSIS 

DRIVE TRAIN ~;Y:)TEM - REF, p.Ar:;E :2,:); 

PRO,JECTED IVALENT HOOK LOAD EXPECTED TO CAUSE DEFORMATION 
DAMAGE N ONE OR ('::RITICAL PATH ELEMENTS .....•.•. _ 87 TONS 

PRO,JECTED EQU[VALENT HOOK LOAD EXPECTED TO CAUSE CATASTROPHIC 
FAILURE LN ONE OR MORE CRITICAL PATH ELEt".EN'l'S .......•. 141 TONS 

INDIV1.DUAL '£l'AII..uRE~3 WHICH WILL REi:mLT IN LOSS OF LOAD; 
-> OR SEPl\F.ATION OF ROPE DRUM. 

SHEAR ON Oli' BOLTS AT Dl.:;:OM DRIVE HUB. 
-> DRIVE HUB KEY AND/OR ING SHAFr, 
-> rON OF GEAR f~ASE HOUSING. 
-> GEAR OR INTERMEDIATE GEAR OR PINION KEYS. 
-> GEARCAE;E SHAFT FAILURE OF DRUM, INTERMEDIATE, 

OR t,f)AD SHAF'"['S. 
-> OR SEPARATION OF BEARINGS tUJLOWING LOSS OF GEAR 

TOOTH MESH. 
-> BREAKAGE OF tl1JLTI GEAR TEETH 
-> BREAKAGE OF WESTCJN LOAD BF-AKE CAM NTIT. 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD~ 
-> OF BRAKING ACTION OF WESTON LOAD BRAKE (2a) PLUS-

-> BREAKAGE OF GEARCASE INPUT SHAFT. LOSS OF GEAR MESH. 
-> LOSS OF BRAKING ACTION OF MOTOR BRAKE (3). 

(LOAD CONTROL IS MAINTAINED WHILE MOTOR IS UNDER 
POWER LOSS OCCURS ONLY WITH POWER OFF AND 
SIMULTANEOUS FAILURE OF BOTH LOAD BRAKE AND MOTOR 
BRAKE) . 

SINGLE FAILURES WHICH WILL NOT RESULT IN LOSS OF LOAD; 
-> MOTOR EXTENSION SHAFT OR SHAFT COUPLING BREAKAGES. 
- > OF MOTOR TORQUE OR MOTOR SHAFT BREAKAGE. 
-> COMPLETE DESTRUCTION OR SEPARATION OF MOTOR. 
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SECTION 2 
HOIST ASSEMBLY SYNOPSIS 

REEVING SYSTEM - REF. PAGE 2.4; 

PROJECTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE DEFORMATION 
DAMAGE IN ONE OR MORE CRITICAL PATH ELEMENTS __________ 44 TONS 

PRO.JECTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE CATASTROPHIC 
FAILURE IN ONE OR MORE CRITICAL PATH ELEMENTS _________ 100 TONS 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> BREAKAGE OR SUBSTANTIAL DEFORMATION OF LOAD HOOK OR HOOK 

NUT. 
-> BREAKAGE OF WIRE ROPE. 
-> FAILURE OF WIRE ROPE END FASTENERS TO SECURE ROPE TO 

DRUM. 
-> SHEAR OR SEPARATION OF WIRE ROPE SHEAVE PINS_ 
-> COLLAPSE OR SEPARATION OF SHEAVE SUPPORT STRUCTURES_ 

INDIVIDUAL FAILURES WHICH WILL NOT RESULT IN LOSS OF LOAD; 
-> FAILURE OF ROPE SHEAVE BEARINGS. 
-> FAILURE OF HOOK THRUST BEARING. 

LIMIT SWITCHES - REF. PAGE 2.5; 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

MULTIPLE FAILURES WHICH MAY RESULT IN LOSS OF LOAD; 
-> FAILURE OF GEARED UPPER LIMIT SWITCH (1) TO OPEN HOIST 

"UP" CONTROL CIRCUIT, OR FAILURE OF THE CONTROLLER TO 
OPEN MOTOR CIRCUIT AFTER INTERRUPTION OF THE CONTROL 
SIGNAL, - FOLLOWED BY -
-> FAILURE OF OPPER OVERTRAVEL LIMIT SWITCH (2) TO OPEN 

MAIN POWER CONTACTOR CONTROL CIRCUIT, OR FAILURE OF 
THE MAIN POWER CONTACTOR TO OPEN POWER CIRCUIT AFTER 
INTERRUPTION OF THE CONTROL SIGNAL. 

THI S SEQUENCE MUST FIRST PRESUME THE OPERATOR TO RUN THE 
HOOK BLOCK BEYOND THE NORMAL UPPER STOPPING POINT, WHERE 
FOLLOWING THE FAILURE OF BOTH LIMIT LIMIT SWITCHES AND/OR 
POWER CONTROLLERS, THE LOWER BLOCK ASSEMBLY WILL BE 
DRIVEN UNDER POWER INTO THE UNDERSIDE OF THE HOIST 
TROLLEY FRAME _ POSSIBLE RESULT IS WIRE ROPE BREAKAGE. 
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SECTION 3 

HOIST TROLLEY AND TROLLEY DRIVE 

INDEX 

WHEEL ASSEMBLY ..•....................................... PAGE 3.2 
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4 TROLLEY ASSEMBLY 

3 

1- WHEEL ASSEMBLY -
WHEEL TREAD DIAMETER 8", MAXIMUM ~OAD RATING OF WHEEL 
ASSEMBLY IN STD. CLASS "c" TROLLEY SERVICE = 28,000 LBS. 
TROLLEY FRAME DESIGN LIMITS DROP TO NO MORE THA,N 1/2" IN 
THE EVENT OF WHEEL, BEARING, OR ,A,XLE FAILURE. 

ACTUAL APPLIED WHEEL LOAD (M,A,XltvlUM) OF THIS APPLICATION 
,A.T RATED CAPACITY = 12,000 LBS. 

2- DRIVE ASSEMBLY -
DRIVING TORQUE AVAILABLE AT WHEEL SHAFT AT RATED MOTOR 
HP OUTPUT = 3,860 IN-LBS, 
BRAKING TORQUE AVAILABLE AT WHEEL SHAFT AT RATED BRAKE 
TORQUE = 4,280 IN-LBS. 
GEAR REDUCER RA TII'.jG IN CLASS I SERVICE = 8,140 iN-LBS. 
GEAR REDUCER SERVICE FACTOR IN THIS APPLICATION = 2.1: 1 

CALCULATED DRIVING TORQUE REQUIREMENT = 2,880 :N-LBS. 

3- LIMIT SWITCHES -
TROLLEY TRAVEL LIMIT SWITCHES ARE MOUNTED TO THE TROLLEY 
TRUCK FRAME & ACTUATED BY CAMS ATTACHED NEAR E!THER END 
OF THE CRANE BRIDGE GIRDERS. 
THESE SWITCHES GOVERN THE NORMAL RANGE OF TROLLEY TRAVEL 
BY INTERRUPTING THE CRANE "NORTH" OR "SOUTH" CONTROL 
CIRCUITS WHEN THE RESPECTIVE PRESET CAM LOCATIONS ARE 
REACHED, DISENGAGING THE CONTROL. 
NORMAL OPERATION MAY BE CONTINUED BY REVERSING THE 
DIRECTION OF TROLLEY TRAVEL. 

4- RUBBER BUMPERS -
TROLLEY TRUCK FRAME ENDS ARE FITTED WITH RUBBER BUMPERS 
ALIGNED WITH TROLLEY END STOPS. 

PAGE 3.2 



SECTION 3 
TROLLEY ASSEMBLY SYNOPSIS 

WHEEL ASSEMBLY - REF. PAGE 3.2; 

PRO.JECTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE DEFORMATION 
DA~GE IN ONE OR MORE CRITICAL PATH ELEMENTS ......... 173 TONS 

PROJECTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE CATASTROPHIC 
FAILURE IN ONE OR MORE CRITICAL PATH ELEMENTS ... _ .... 280 TONS 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NC1NE. 

TROLLEY TRUCK DESIGN LIMITS DROP TO 1/2" IN THE EVENT OF 
FAILURE OF ANY STRUCTURAL OR MECHANICAL COMPONENTS OF THE 
TRUCK ASSEMBLIES. 

DRIVE ASSEMBLIES -- REF. PAGE 5 2; 

INDIVIDUAL FAILURES WHI{:::Ii WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

LOSS OF TROLLEY DRIVE TRAIN CONTImJll~ WILL RESULT IN 
INABILITY TO MOVE IN NORTH - SOUTH DIRECTIONS. 



SECTION 3 
TROLLEY ASSEMBLY SYNOPSIS 

LIMIT SWITCHES - REF. PAGE 3.2; 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

RUBBER ~1MPERS - REF. PAGE 3.2~ 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD~ 
-> NONE. 

MULTIPLE FAIL1JRES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

NORMAL F~GE OF TROLLEY TRAVEL IS GOVERNED BY NORTH - SOUTH 
TROLLEY TRAVEL LIMIT SWITCHES. WHEN APPROACHED AT REDUCED 
SPEEDS THE LIMIT SWITCHES WILL STOP THE TROLLEY BEFORE BUMPER 
CONTACT I S MADE WITH THE TROLLEY END STOPS. 

BUMPER - END STOP CONTACT WILL BE EXPERIENCED BY APPROACHING 
THE END OF NORMAL TRAVEL RANGE AT HIGH RATES OF TRAVEL SPEED 
OR IN THE EVENT OF LIMIT SWITCH FAILURE. 
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SECTION 4 

CRANE GIRDEP.8 

INDEX 

GIRDER SECTION & DESIGN DEFINITION ..................... PAGE 4.2 

SYNOPSI S ...... _ .. __ ...... _ .......... _ .. _ ............... PAGE 4.3 
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CRANE STRUCTURAL 

:r:::---:-..... NOR TH PRIMARY 
GIRDERS 

PRIMARY CRANE GIRDER STRUCTURE IS CO~,~PRiSED OF TWO W27 x 94 ROLLED 
BEAM SECTIONS, WITH FULL LENGTH 3j8" S'IFFNER PLATES AuDEu TO THE 
OUTER SIDE OF EACH SECTION FOR TuRS;C<AL RIGIDITY. 

CRANE DESIGf'J AND GIRDER PL;:',CEMENT ,A,R:: SYMMETRiCAL ABO!JT THE LOAD 
HOOK CENTERliNE POSITiON, SUCH THAT ;.-100K LOADING is SHARED EQUALLY 
BY THE GIRDERS. 

IN GIRDER DESIGt'-J ANALYSIS TWO POSITIONS OF THE TROLLEY HOIST ARE 
REQUIRED TO DEVELOP MAXIMUM LOADING AND RESULTANT STRESS VALUES; 

1- ,'v1AXIMUM BENDING STRESSES :;ND GIRDER DEFLECilONS ARE 
REALIZED WITH THE TROLLEY HOIST NEAR MID SPAN. IN THIS 
POSITION, WITH RATED CAPAC:iY HOOK LOAD, Sb = 12,330 PSI 
MAX IN THE PRIMARY GIRDERS. 

2- MAXIMUM GIRDER ::ND CONNECilON SHEAR LOADING is REALIZED 
\NITH THE TROLLEY HOIST POS;-!ONED AT EITHER END OF THE 
CRANE ADJACENi TO THE ENC STOPS. IN THIS POSITION, WITH 
RATED CAPACITY HOOK LO,A.C, Ss = 4,874 PSI MAX AT THE 
PRIMARY GIRDER END CONNECTiONS. 

P/CI,GE 4.2 



SECTlot~ 4 
CRANE GLHDER SYNOPSIS 

PRO.JECTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE DEFORMATION 
D~~GE [N EITIIER OR BOTH PRIMARY GIRDERS -

WITH HOIST AT OR NEAR MID-SPAN.. .. . . . . . .. _ .... ;)2 TONS 
'dITH HOIST AT END STOPS. EITHER END .. _ ......... 135 TONS 

PRO.JECTED EQUIVALENT HOOK LOAD E]{.PECTED TO CAUSE CATASTROPHIC 
FAILURE IN EITHER OR BOTH PRIMARY GIRDERS -

WITH HOIST AT OR NEAR MID-SPAN ................ 132 TONS 
WITII HOIST AT END STOPS. EITHER END .......... 188 TONS 

INDIVIDUAL FAILURES WHICH WI RESULT IN 1.,oSS OF LOAD~ 
.- > BUCKLING OR GO EITHER OR BOTH GIRDERS. 
-> SHEAR FAILURE AT GIRDER END CONNECTIONS. 
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SECTIot~ 5 

CRANE END TRUCKS AND CRANE DRIVES 
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4 

CRANE END TRUCKS & DRIVE 

1- WHEEL ASSEMBLY -
WH TREAD DIAMETER 12", MAXIMUM LOAD RATING OF WHEEL 
,~SSEMBL Y IN STD. CLASS "c" CRANE SERVICE = 36,625 LBS. 
TRUCK FRAME DESIGN LIMITS DROP TO NO MORE THAN 1/2" IN 
THE EVENT OF WHEEL, BEARING, OR AXLE FAILURE. 

ACTUAL APPliED WHEEL LOAD (M MUM) OF THIS APPUCA TION 
AT RATED CAPACITY = 26,937 Las. 

2- DUAL DRIVE ASSEMBUES, EACH -
DRIViNG TORQUE AVAILABLE AT PiNION SHAFT AT RATED MOTOR 
HP OUTPUT = 1,390 IN-LBS. 
BR,~KING TORQUE AVAILABLE AT PINION SHAFT AT RATED BRAKE 
TORQUE = 1,390 IN-LBS. 
GEAR REDUCER RATING IN CLASS 1 SERVICE = 2,650 IN-LBS. 
GEAR REDUCER SERVICE FACTOR :N THIS APPLICATION = 1.9: 1 

CALCULA TED DRIVING TORQUE REQUIREMENT = 1,209 IN-LBS. 

3- LIMIT SWITCHES -
CRANE TRAVEL LIMIT SWITCHES ARE MOUNTED TO THE CRANE END 
TRUCK FRAME & ACTUATED BY CAMS ATTACHED NEAR EITHER END 
OF THE CRANE RUNWAY GIRDERS. 
THESE SWITCHES GOVERN THE NORMAL RANGE OF CRANE TRAVEL 
BY INTERRUPTING THE CRANE "E}:\ST" OR "WEST" CONTROL 
CiRCUITS WHEN THE RESPECTIVE PRESET CAM LOCATIONS ARE 
REACHED, DISENGAGING THE CONTROL. 
NORMAL OPERATION MAY BE CONTINUED BY REVERSING THE 
DIRECTION OF CRANE TRAVEL. 

4- RUBBER BUMPERS -
CRANE TRUCK FRAME ENDS ARE FITTED WITH RUBBER BUMPERS 
ALIGNED WITH CRANE RUNWAY END STOPS. 
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SECTION 
CRANE END TRUCKS AND CRANE DRIVES SYNOPSIS 

WHEEL ASSEMBLY REF_ PAGE 5.2~ 

PRO.JEGTED EQUIVALENT HOOK LOAD EXPECTED TO GAUSE DEFORMATION 
DAl'1..AGE IN ONE OR MORE CRITICAL PATH ELEMENTS -

WITH HOIST AT MID SPAN .... ___ . _ ._ .. _. ___ .... _ .149 TONS 
WITH HOIST AT END STOPS, EITHER END ............. 79 TONS 

PRO,JEGTED EQUIVALENT HOOK LOAD EXPECTED TO CAUSE CATASTROPHIC 
FAILURE IN ONE OR MORE CRITICAL PATH ELEMENTS ~ 

f~I1.'1-l H.DIST AT MID SPAN _ .. . ... 
WITH HOI;3T AT END STOPS. EITHER END. 

248 TONS 
134 TONS 

INDIVIDUAL FA [[,URES WHICH WI 
-> NONE. 

RESULT IN LOSS OF LOAD; 

MULTIPLE FAILURES ~'lHICH WILL RESULT IN LOSS OF LOAD; 
NONE. 

CRANE END TRUCK AND GIRDER CONNECTION DESfGN LIMIT DROP TO 
1/'2" IN THE EVENT OF FAILURE OF ANY STRUCTURAL OR MECHANICAL 
COMPONENTS OF THE TRUCK ASSEMBLIES. 

DRIVE ASSEMBLIES - REF. PAGE 5.2; 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

LOSS OF GRilli TRAIN CONTINUITY IN ONE DRIVE WILL ALLOW THE 
CRANE TO CONTINUE TO OPERATE BRIEFLY, DRIVING FROM THE 
REMAINING INTACT DRIVE SIDE. INVERSE TIME OVERLOAD RELAYS 
WILL DETECT OVERCURRENT TO THE DRIVING MOTOR AND OPEN THE 
CONTROL CIR~JIT, WITH TIME REQUIRED TO DO SO BEING FUNCTIONS 
OF CRANE LOAD MAGNITUDE AND POSITION OF THE HOIST ON THE CRANE 
WITH RESPECT TO THE DRIVING MOTOR. 
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SECTIOr~ 5 
C~~E END TRUCKS AND CRANE DRIVES SYNOPSIS 

LIMIT SWITCHES - REF. PAGE 5.2~ 

INDIVIDUAL FAILURES WHICH WILL RESULT IN LOSS OF LOAD; 
-> NONE 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD~ 
-> NONE. 

RUBBER BUMPERS - REF. PAGE 5 2~ 

INDIVIDUAL Ii'AILURES WHIC::II WILL RESULT IN LOSS OF LOAD; 
-> NONE. 

MULTIPLE FAILURES WHICH WILL RESULT IN LOSS OF LOAD~ 
-> NONE. 

NORMAL RANGE OF CRANE TRAVEL IS GOVERNED BY EAST - WEST CRANE 
TRAVEL LIMIT SWITCHES. WHEN APPROACHED AT REDUCED SPEEDS THE 
LIMIT SWITCHES WILL STOP THE CRANE BEFORE BUMPER CONTACT IS 
MADE WITH THE CRANE RUNWAY END STOPS. 

BUMPER - END STOP CONTACT WILL BE EXPERIENCED BY APPROACHING 
THE END OF NORMAL TRAVEL RANGE AT HIGH RATES OF TRAVEL SPEED 
OR N THE EVENT OF LIMIT SWITCH FAILURE. 
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SECTION 6 

ELECTRICAL CONTROL SYSTEM 
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SECTION 6 
~JNCTIONAL PROVISIONS 

CRANE IS PROVIDED WITH TWO OPERATOR STATIONS, EACH PROVIDING FULL 
CONTROL CAPABILITY FOR ALL NORMAL CRANE MOTION FUNCTIONS. BOTH 
STAT I ONS ARE PENDANT, MOMENTARY PUSHBUTTON TYPE, SUSPENDED BENEATH 
THE CRI\NE -

-> ONE STATION IN FIXED POSITION NEAR THE NORTHEAST C~ORNER 
OF THE CRANE. 

-> ONE STATION SUSPENDED FROM A FESTOON TRACK SYSTEM INSIDE 
THE EAST CRANE GIRDER, MOVFABLE ALONG THE GIRDER AT 
OPERATOR DISCRETION. 

RESET - STOP FUNCTIONS CONTROLLING THE CRANE MAIN POWER 
CONTACTOR ARE AVAILABLE FROM EITHER OPERATOR STATION AT ALL 

MOTION CONTROL FUNCTIONS FOR HOIST - TROLLEY - BRIDGE ARE 
AVAILABLE FROM ONLY ONE OPERATOR STATION AT ANY GIVEN TIME. 

TrffiT STATION BEING C~OSEN BY SELECTOR SWITCH AT OPERATOR 
DISCRETION. 
MOTION SPEED CONTROL IS BY POTENTIOMETER, REGULATED FROM THE 
OPER1lTOR STATION IN USE. 

THE MOVEABLE OPERATOR STATION ONLY IS ALSO PROVIDED WITH A 
SWITCH CONTROLLING POWER TO A 115V ACCESSORY OUTLET LOCATED ON 
TH[~ HOIST TROLLEY 

ALL MOTIONS ARE PROVIDED WITH VARIABLE SPEED DRIVES. SYSTEMS ARE 
COMPRISED OF A.e SQUIRREL CAGE INDUCTION TYPE MOTORS LINKED WITH 
VARIABLE [i'REQUENCY CONTROLS. SINGLE MOTORS ARE UTILIZED ON THE 
HOIST AND TROLLEY MOTIONS, WITH DUAL MOTOR DRIVE ON THE BRIDGE. 

DRIVE SYSTEMS PROVIDE CONSTANT RATE ( S) OF SPEED AT 
OPERATOR SELECTED VALUE, UNAFFECTED BY VARYING LOAD 
CONDITIONS. 

DRIVES ARE PROGRAMMABLE WITH RESPECT TO MINIMUM SPEED, MAXIMUM 
SPEED, AND ACCELERATION/DECELERATION RATE. THESE FG~CTIONAL 
OPEHATING CHARACTERISTICS MAY BE ALTERED, IF DESIRED, BY 
REPROGRAMMING AT THE CONTROL PANELS. 
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SECTION 
PROTECTIVE FEATURES 

POWER CIRClJIT: 

INCOMING MAIN -
->MANDAL DISCONNECT SWITCH 
->FIK1ES 
->MAGNET C DISCONNECT SWITCH 

HOIST MOTOR BRANCH CIRCUIT -
->l"f.ANUAL DISCONNECT SWITCH 
->]i1JSES 

>\lARIABLE FREQUENCY CONTROLLER * 
->THERff ... AL OVlmLOAD RELAYS 

THERMOGTAT t;()NTROL CIRGfJ 11' ) 

TROLLEY MOTOR BR.A...l.\lI:::H eIRe\) IT -
->MANUAL J) [SCONNEGT ~-)W iTCH 
->FUSES 
-->VARIABLE FREQUENCY CONTROLLER ~ 
->1'HEill'f~L OVERLOAD RELt\YS 
- '>MOTOR THERMOSTAT (CONTROL CIRCUIT) 

BRIDGl<: MOTOR ( S BRANCH GIHCUIT -
->!:'fu'lNOAL D :-5CONNECT SWITCH 
->FUSES 
->VARIABLE FREQUENCY CONTROLLER * 
->1'HERMAL OVERLOAD RELAYS - EACH MOTOR 
->MOTOR THERMOSTAT - EACH MOTOR (CONTROL CIRCUIT) 

* VlillIABLE FREQUENCY CONTROLLERS PROVIDE INHERENT 
PROTECTION AGAINST PHASE SEQUENCE REVERSAL IN THE POWER 
SUPPLY. CONTROLLERS WILL ALSO OPEN CIRCUIT AND DISPLAY 
FAULT CODE MESSAGES AT THE PANEL READOUT, PROTECTING 
AGAINST; 

-> POWER SUPPLY IMBALANCE OR PHASE LOSS 
-> POWER SUPPLY HIGH OR LOW VOLTAGE 
-> MOTOR OVERLOAD OR EXCESS CURRENT DEMANDS 
-> CONTROLLER OVERHEATING 
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SECTIOt~ 6 
PROTECTIVE FEATURES 

CONTROL CIRCUIT; 

CONTROL TRANSFORMEH -
->460 VOLT PRIMARY l<tJSES (2) 
->115 VOLT SECONDARY mJSE (1) 
->GROUNDED NEUTRAL X2 

MAIN POWER CONTACTOR OPENED BY -
->HOIST UPPER OVERTRAVEL LIMIT SWITCH. 
->INTERRUPTION OF INCOMING POWER. 

(REQUIRES RESET BY OPERATOR TO RESUME) 

HOIST "UP" OPENED BY -
-:>HOIST UPPER TRAVEL LIMIT St'lITCH 
->HOIST MOTOR THERMAL OVERLOAD RELAYS 

>HOIST t10TOR THERMOSTAT 
HOrST DOWN" OPENED BY -

S1' LOWER TRAVEL LIMIT SWITCH 
HOIST BRAKE RELAY ENGAGED BY -

->VARIABLE FRE'~UENCY CONTROLLER LOGIC * 
TROLLEY "NOETH" OPENED BY -

>TROLLEY NORTH LIMIT SWITCH 
TROLLEY " .. OPENED BY -

SOOTH LIMIT SWITCH 
TROLL~~ ENABLING RELAY R2 OPENED BY -

->TROLLEY MOTOR THERMAL OVERLOAD RELAYS 
->TROLLEY MOTOR TH.ERMOSTAT 

TROLLEY BRAKE RELAY ENGAGED BY -
->VARIABLE FREQUENCY CONTROLLER LOGIC * 

BRIDGE "EAST" OPENED BY -
->BRlr~E EAST LIMIT SWITCH 

BRIDGE "WEST" OPENED BY -
->BRIDGE WEST LIMIT SWITCH 

BRIDGE ENABLING RELAY R3 OPENED BY -
->BRIDGE MOTOR THERMAL OVERLOAD RELAYS (2) 
->BRIDGE MOTOR THERMOSTATS (2) 

BRIDGE BRAKES RELAY ENGAGED BY -
->VARIABLE FREQUENCY CONTROLLER LOGIC * 

* BRAKE RELEASE ACTIVATED BY VARIABLE FREQUENCY CONTROLLER 
LOGIC SYNC}ffiONIZES MOTOR/BRAKE ACTIONS AND INSURES BRAKES 
WILL SET IMMEDIATELY IN THE EVENT OF LOSS OF POWER TO MOTOR. 
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SECTION 6 
ELECTRICAL CONTROL SYNOPSIS 

CONTROL CIRCUITS, REF PAGE 6.4; (CONTINUED FROM PRIOR PAGE) 

MULTIPLE FAILURES WHICH MAY RESTJLT IN LOSS OF LOAD: 
-> OPERATING HOIST DOWN, OPERATOR DOES NOT RELEASE "DOWN" 

PUSHBUTTON AND/OR IF RELEASED, PUSHBUTTON FAILS TO OPEN 
LOWERING CIRCUIT - LOWERING HOTION CONTINUES. 
-> OPERATOR PRESSES "STOP" PUSHBUTTON, CONTACTS FAIL TO 

OPEN MAIN POWER CONTACTOR CIRCUIT, AND/OR MAIN POWER 
CONTACTOR FAILS TO OPEN POWER CIRCUIT. 
-> LOWER TRAVEL LIMIT SWITCH FAILS TO OPEN 

LOWERING CIRCUIT - LOWERING MOTION CONTINUES, 
ALL WIRE ROPE IS UNSPOOLED FROM THE DRUM AND 
REVERSE WOUND BACK ONTO THE DRUM. HOIST 
CONTINUES TO RUN IN LOWERING MODE, BUT WITH 
ROPE REVERSE WINDING TO DRUM, LOAD BLOCK 
DIRECTION OF TRAVEL IS UP. 
-:> UPPER OVERTRAVEL LIMIT SWITCH FAILS TO 

OPEN MAIN POWER CONTACTOR CIRCUIT. AND/OR 
MAIN POWER CONTACTOR FAILS TO DISENGAGE. 

IN THIS PRESUMED SEQUENCE. THE LOWER BLOCK ASSEMBLY WILL 
BE DRIVEN UNDER POWER INTO THE UNDERSIDE OF THE HOIST 
TROLLl:!.r FRAME. WITH THE '!"lIRE ROPE REVERSE WOUND ONTO THE 
DRUM. WIRE ROPE DAMAGE AND POSSIBLE SEPARATION WILL 
RESULT _ 
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