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INTERPRET DIMENSIONING AND

TOLERANCING PER ASME Y15.5-2018

INTERPRET DWG. PER ASME Y14.100

ANGULAR

TOLERANCES:

5.   WEIGHT IN TITLE BLOCK INCLUDES 2,200 LB PAYLOAD.
4    GEARBOX SIDE END CAPS CAN BE REMOVED AND FRAME LIFTED FROM GEARBOX END WITH FORKLIFT.  FORKS MUST GO MINIMUM 1 FOOT PAST UNLOADED CG (42" INTO TUBE MIN.) 
      AND AT LEAST 58" INTO TUBE FOR LOADED FIXTURE.
3.   BASIC CONFIGURATION SHOWN ON SHEET 1: CTL-60-P24-C6.   FOR ADDITIONAL CONFIGURATION OPTIONS, SEE SHEET 2 FOR KIT PART NUMBERS.
2.   FINISHES/LUBRICANTS: 
      A.  "STANDARD" FLOTRON FINISHES (SHOWN) - CLASS 10K (ISO 7 CLEAN ROOM COMPATIBLE FINISHES) - FLOTRON BLUE POWDER COATED FRAMES; GEARBOX SPRAY
           PAINTED FLOTRON BLUE (CARDINAL 6441-9631); NICKEL PLATED COMPONENTS (NO ZINC); STAINLESS STEEL OR BLACK OXIDE FASTENERS AND MISC. HARDWARE; CASTERS 
           LUBRICATED WITH STA-LUBE SL3131 HEAVY DUTY DRUM BRAKE GREASE; (KRYTOX GPL207 FOR FASTNERS THAT ARE NOT ON A TORQUE CHART);
           MOBILTAC 375NC (OR EQUIVALENT) TO ALL SLEWING RING TEETH; SLEWING RING INNER RACEWAY COMES PRE-LUBRIATED WITH MOBILUX EP2 
           (OR EQUIVALENT) AND NO ADDITIONAL LUBRICATION IS REQUIRED.
      B.  "C" FINISH - CLASS 1K (ISO 6 CLEAN ROOM COMPATIBLE FINISHES) - SKY WHITE POWDER COATED FRAMES; GEARBOX SPRAY PAINTED GLOSS WHITE EPOXY 
           (DUPONT PFW-510-S9); NICKEL PLATED COMPONENTS (NO ZINC); STAINLESS STEEL OR BLACK OXIDE FASTENERS AND MISC. HARDWARE; CASTERS 
           LUBRICATED WITH KRYTOX GPL 207; (KRYTOX GPL207 FOR FASTNERS THAT ARE NOT ON A TORQUE CHART); MOBILTAC 375NC (OR EQUIVALENT) TO 
           ALL SLEWING RING TEETH; SLEWING RING INNER RACEWAY COMES PRE-LUBRIATED WITH MOBILUX EP2 (OR EQUIVALENT) AND NO ADDITIONAL 
           LUBRICATION IS REQUIRED.
1.   LOAD RATING FOR PRIMARY AXIS (NO SA OPTION): 2,200 LBS @ 30" WITH 3.6" MAX ECCENTRICITY CONSIDERING A SIMULTANEOUS 1/2g SIDE LOAD 
                                                                                                (WORST CASE DIRECTION) AND A 1G VERTICAL LOAD. SFy=3 & SFult=5.  
      MAX TORQUE ON 60:1 RATIO (STANDARD) GEARBOX: 8,000 IN-LBS (7,000 IN-LBS MAX EASY CRANK)
      MAX TORQUE ON 300:1 RATIO (DR3) GEARBOX: 8,000 IN-LBS (8,000 IN-LBS MAX EASY CRANK)
NOTES:

COMBINED CG

HOLDING FIXTURE

AND PAYLOAD

COMBINED CG

HOLDING FIXTURE

AND PAYLOAD

LATERAL STABILITY

WITH 2,200 LB PAYLOAD: 19.59 / 44.11 = .44 G

 

4

41.33 CG

(8.80)

25.17 CG

(60.06)

(57.50)

(79.38)

ROTATION HANDWHEEL

FOR PRIMARY AXIS

WITH STANDARD LOW BACKLASH

NON-BACKDRIVING GEARBOX:

216:1  RATIO (60:1 GEARBOX  X  3.61:1 SLEWING RING)

ANGLE INDICATORS 

EVERY 30°

(39.19)

PUSH HANDLE

30.00 MAX

3.60 MAX CG OFFSET

(3.18" MAX TO MAINTAIN 

EASY CRANK)

(72.06)

R51.20 MAX SWING

19.59 CG

44.10 CG

2200 lbmass PAYLOAD SIMULATION
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STANDARD GEARBOX TORQUE CAPACITY: 8,000 IN-LBS

STANDARD GEARBOX MAX EASY CRANK TORQUE: 7,000 IN-LBS

(EASY CRANK IS DEFINED AS A 12 LB INPUT FORCE 

ON THE CRANK HANDLE)

216 TURNS ON INPUT HANDWHEEL 

FOR 1 ROTATION OF INTERFACE

DR3 GEARBOX TORQUE CAPACITY: 8,000 IN-LBS

DRILL MAX RPM IS 1,200 RESULTING IN A MAX OUTPUT PAYLOAD ROTATION OF 1.1 RPM.

WITH D OPTION, FULL GEARBOX TORQUE CAPACITY CAN BE USED.

COMES STANDARD WITH CLUTCH BETWEEN THE GEARBOX AND HAND CRANK 

TO PREVENT OVER-TORQUE OF GEARBOX IN CASE INDEX PIN WAS 

NOT REMOVED BEFORE ROTATION OR PAYLOAD ECCENTRICITY IS TOO HIGH.

ESD E GROUNDING OPTION

ESD KIT INCLUDES TESTS FOR CONTINUITY

DRAG CHAIN ON BOTTOM OF DRIVE SIDE LEG

CAN BE SNAPPED INTO STOWED POSITION 

DURING TRANSPORTATION IF DESIRED.

5/16-24 BRASS GROUNDING LUGS ON 

SECONDARY AXIS CRADLE AND BASE FRAME

DR3 GEARBOX OPTION (300:1) WITH DRILL DRIVE D OPTION

NON-BACKDRIVING 300:1 RATIO TWO STAGE DOUBLE ENVELOPING WORM GEAR DRIVE.

STANDARD GEARBOX OPTION (60:1)

NON-BACKDRIVING 60:1 RATIO SINGLE STAGE DOUBLE ENVELOPING WORM GEAR DRIVE.
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22.000n
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18°20X 

1.125

c .005

A

CASTER OPTIONS

19.00

n3.00

n5.50

11.13 WITH Ø6" CASTERS (SHOWN)

(13.81 WITH Ø8" CASTERS)

17.69

(.38)

TOWBAR SHOWN IN 

STOWED POSITION

1.56 GROUND CLEARANCE

LUBRICATE BOLTS WITH KRYTOX GPL 207 

TORQUE 1/2-13 BOLTS TO 30-34 FT-LB

(72.06)

OAH

60.06

QTY. 4  Ø6” X 3” WIDE 

NYLON CASTERS WITH BRAKES 

& 4 POSITION SWIVEL LOCKS

4.19 GROUND CLEARANCE

LUBRICATE BOLTS WITH KRYTOX GPL 207 

TORQUE 1/2-13 BOLTS TO 30-34 FT-LB

(74.69)

OAH

62.69

QTY. 4  Ø8” X 3” WIDE 

NYLON CASTERS WITH BRAKES 

& 4 POSITION SWIVEL LOCKS

 Ø8" C8 CASTERS

 Ø6" C6 CASTERS

P24 INTERFACE PLATE DETAIL

BX TOOLBOX

STORAGE BOX FOR TOOLS, SMALL PARTS, AND MISC. HARDWARE

T3 REMOVEABLE TOW BAR
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(58X 1/2-13

THREADED INSERT)

(4.500)

(20.250)

MOUNTING

PATTERN 1

(20.250)

MOUNTING

PATTERN 2

(18.000)

(20.250)

MOUNTING

PATTERN 3

(1.875)

5.  SEE SHEETS 7-9 FOR LOAD CURVES AND DIMENSIONAL DATA OF ALL BOLT POSITIONS (SA1-SA6)
4.  CONFIGURATION SHOWN ON THIS SHEET: CTL-60-P24-C6-SA5.   TO DETERMINE ACTUAL BOLT POSITION TO
     SET ADAPTER PLATE AT, SEE CONFIGURATION REQUIREMENTS (SA1-SA6)
3.  WHEN SECONDARY AXIS OF ROTATION FRAME IS EMPTY IT MUST BE IN POSITION VERTICAL ORIENTATION AS SHOWN.
2.  LOAD RATING WHEN USING SECONDARY AXIS OF ROTATION: 1,200 LBS WITH A 6.6" MAX ECCENTRICITY
     FROM PRIMARY AND SECONDARY AXIS. ASSEMBLED AS SHOWN ON THIS SHEET CONSIDERING A 
     SIMULTANEOUS 1/2G SIDE LOAD (WORST CASE DIRECTION) AND A 1G VERTICAL LOAD.
     SFy=3 & SFult=5.  MAX TORQUE ON PRIMARY AND SECONDARY AXIS GEARBOX 8,000 IN-LBS 
     (7,000 IN-LBS MAX EASY CRANK FOR SECONDARY AXIS GEARBOX)
1.  CONFIGURATION ON THIS SHEET HAS A UNIT WEIGHT OF 2,070 LBS INCLUDES BASE AND
     765 LB SECONDARY AXIS (WITH INTERFACE)
NOTES:

n48.00 MAX PAYLOAD

ADAPTER PLATE SHOWN IN "UPRIGHT" ORIENTATION IN VIEW ABOVE

Adapter Plate Installation Guide

Configuration

Bolt Position

Adapter Plate

Mounting Pattern

Adapter Plate Orientation

SA1 3 UPRIGHT

SA2 2 UPRIGHT

SA3 1 UPRIGHT

SA4 1 INVERTED

SA5 2 INVERTED

SA6 3 INVERTED

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA5

(ADAPTER PLATE INVERTED 

@ MOUNTING PATTERN 2)

48.94 FOR C6 CASTER (SHOWN)

51.62 FOR C8 CASTER

(1.88)

PRIMARY AXIS

ROTATION q

11.12 (BOLT POSITION SA5)

SECONDARY AXIS

ROTATION q

INDEX PLATE 

BALL LOCK PIN

SA1- SA6 SECONDARY AXIS ROTATION FRAME

SAIND30 SECONDARY AXIS INDEX PLATE DETAIL

INDEX PLATE LOCKS HANDWHEEL IN 30° INCREMENTS.

30° ROTATION OF HANDWHEEL = .13° ROTATION OF 

PAYLOAD INTERFACE
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SA1 SECONDARY AXIS OF ROTATION STRUCTURE

SA2 SECONDARY AXIS OF ROTATION STRUCTURE

(4.38)

39.44 FOR C6 CASTER (SHOWN)

42.12 FOR C8 CASTER

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA1

(ADAPTER PLATE UPRIGHT 

@ MOUNTING PATTERN 3)

SECONDARY AXIS

ROTATION q

(20.62)

PRIMARY AXIS

ROTATION q

(2.13)

41.69 FOR C6 CASTER (SHOWN)

44.37 FOR C8 CASTER

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA2

(ADAPTER PLATE UPRIGHT 

@ MOUNTING PATTERN 2)

SECONDARY AXIS

ROTATION q

(18.37)

PRIMARY AXIS

ROTATION q
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SA3 SECONDARY AXIS OF ROTATION STRUCTURE

SA4 SECONDARY AXIS OF ROTATION STRUCTURE

(.13)

43.94 FOR C6 CASTER (SHOWN)

46.62 FOR C8 CASTER

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA3

(ADAPTER PLATE UPRIGHT 

@ MOUNTING PATTERN 1)

SECONDARY AXIS

ROTATION q

(16.12)

PRIMARY AXIS

ROTATION q

(4.13)

46.69 FOR C6 CASTER (SHOWN)

49.37 FOR C8 CASTER

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA4

(ADAPTER PLATE INVERTED 

@ MOUNTING PATTERN 1)

SECONDARY AXIS

ROTATION q

(13.37)

PRIMARY AXIS

ROTATION q

(6.12)

(.51)
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SA5 SECONDARY AXIS OF ROTATION STRUCTURE

SA6 SECONDARY AXIS OF ROTATION STRUCTURE

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA5

(ADAPTER PLATE INVERTED 

@ MOUNTING PATTERN 2)

(1.88)

48.94 FOR C6 CASTER (SHOWN)

51.62 FOR C8 CASTER

SECONDARY AXIS

ROTATION q

(11.12)

PRIMARY AXIS

ROTATION q

SECONDARY AXIS ADAPTER PLATE 

SHOWN IN CONFIGURATION 

BOLT POSITION SA6

(ADAPTER PLATE INVERTED 

@ MOUNTING PATTERN 3)

(.38)

51.19 FOR C6 CASTER (SHOWN)

53.87 FOR C8 CASTER

SECONDARY AXIS

ROTATION q

(8.87)

PRIMARY AXIS

ROTATION q

7.76

(6.12)
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PROOF LOAD PROCEDURE WITH SA OPTION (SECONDARY AXIS CRADLE)

1.   WEIGH PROOF LOAD AND TAKE A PICTURE OF SCALE 
      WITH LOAD VALUE  VISIBLE FOR PROOF LOAD REPORT.
2.   INSTALL PROOF LOAD ONTO FIXTURE. TORQUE
      FASTENERS TO VALUE SHOWN.
3.  STOP AS REQUIRED TO REVIEW AND INSPECT ANY 
      UNEXPECTED NOISES OR MOVEMENTS.
4.   START TIMER, TAKE A PICTURE OF CLOCK ON FIXTURE, 
      AND HOLD FOR (5) FIVE MINUTES.  
      AFTER 5 MINUTES, TAKE A SECOND PICTURE OF CLOCK 
     ON FIXTURE AND VISUALLY INSPECT FOR CRACKS, 
     DEFORMATION, ETC.
5.  ROTATE SECONDARY AXIS FULL 360°.
     ROTATE PRIMARY AXIS CRADLE ±90°, HOLD AT 
     EITHER END FOR 5 MINUTES. TAKE PHOTO FOR EACH 
     POSITION.
 
DELIVERABLE REPORT REQUIRED.  IT MUST INCLUDE:  

A)   A SUMMARY OF THE TEST PROCEDURE
B)   A PICTURE OF THE ACTUAL MEASURED WEIGHT OF PROOF LOAD ON SCALE.  
       WEIGHT MUST BE EQUAL TO OR HIGHER THAN REQUIRED WEIGHT.
C)   PICTURE OF TIMER WITH PROOF LOAD THAT SHOWS 5 MINUTES OR LONGER FOR EACH TEST.
D)   VISUAL INSPECTION RESULTS
 

PROOF LOAD REQUIREMENTS:

REQUIRED PROOF LOAD: 2,400 LBS REQUIRED (2X LOAD CAPACITY)

TORQUE PROOF LOAD: 8,000 IN-LBS REQUIRED (1X PRIMARY AND SECONDARY 

AXIS RATED TORQUE)

 

CALCULATED PROOF LOAD:

ESTIMATED ACTUAL PROOF LOAD WEIGHT: TBD LBS

ESTIMATED ACTUAL APPLIED PRIMARY AXIS TORQUE: TBD IN-LBS (TBD LB X TBD")

ESTIMATED ACTUAL APPLIED SECOND AXIS TORQUE: TBD IN-LBS (TBD LB X TBD")

 PLT PROOF LOAD TEST WITH SECONDARY AXIS CRADLE (SA OPTION)

FOR REQUIRED PARTS, SEE ASSEMBLY DRAWING TBD

 PLT PROOF LOAD TEST FOR PRIMARY AXIS (NO SA OPTION)

FOR REQUIRED PARTS, SEE ASSEMBLY DRAWING TBD

PROOF LOAD REQUIREMENTS:

REQUIRED PROOF LOAD: 4,400 LBS REQUIRED (2X LOAD CAPACITY)

TORQUE PROOF LOAD: 8,000 IN-LBS REQUIRED (1X PRIMARY AXIS RATED 

TORQUE)

 

CALCULATED PROOF LOAD:

ESTIMATED ACTUAL PROOF LOAD WEIGHT: TBD LBS

ESTIMATED ACTUAL APPLIED PRIMARY AXIS TORQUE: TBD IN-LBS (TBD LB X TBD")

ESTIMATED ACTUAL APPLIED SECOND AXIS TORQUE: TBD IN-LBS (TBD LB X TBD")

PROOF LOAD PROCEDURE FOR PRIMARY AXIS (NO SA OPTION)

1.   WEIGH PROOF LOAD AND TAKE A PICTURE OF SCALE 
      WITH LOAD VALUE  VISIBLE FOR PROOF LOAD REPORT.
2.   INSTALL PROOF LOAD ONTO FIXTURE. TORQUE
      FASTENERS TO VALUE SHOWN.
3.  STOP AS REQUIRED TO REVIEW AND INSPECT ANY 
      UNEXPECTED NOISES OR MOVEMENTS.
4.   START TIMER, TAKE A PICTURE OF CLOCK ON FIXTURE, 
      AND HOLD FOR (5) FIVE MINUTES.  
      AFTER 5 MINUTES, TAKE A SECOND PICTURE OF CLOCK 
     ON FIXTURE AND VISUALLY INSPECT FOR CRACKS, 
     DEFORMATION, ETC.
 

DELIVERABLE REPORT REQUIRED.  IT MUST INCLUDE:  

A)   A SUMMARY OF THE TEST PROCEDURE
B)   A PICTURE OF THE ACTUAL MEASURED WEIGHT OF PROOF LOAD ON SCALE.  
       WEIGHT MUST BE EQUAL TO OR HIGHER THAN REQUIRED WEIGHT.
C)   PICTURE OF TIMER WITH PROOF LOAD THAT SHOWS 5 MINUTES OR LONGER FOR EACH TEST.
D)   VISUAL INSPECTION RESULTS


