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/ CUBIC® DIFFERENTIAL TRANSMISSION

[/ FEATURES /

« Low correction shaft torque requirements

« Splash lubrication integral oil sump

« High strength ductile iron housing

 Six side mounting provision

« Centering boss for accurate face mounting

» Low backlash

» Compact construction

» High torque capacity

« High overhung load capacity

» Forward neutral or forward reverse option

 Straddle mounted pinions

« Full floating sun gear

« Hardened shafts, pinions, ring, and sun gear

 Forward neutral reverse shifter option for right angle
transmission

[ APPLICATIONS [

The Specon CUBIC? Differential Transmissions
offerareliable and precise means for adjusting the
speed of, or altering the phase of shaft driven
equipment. Since torque requirements are very
low relative to the torque requirements of the
driven machine, the CUBIC® Differentials can
adjust the speed up or down or change the rota-
tional position of the driven machine relative to the
primemover. The ease of adjustment, precision of
correction and rapidity of response makes the
CUBIC® Differentials uniquely qualified for use in
machine synchronization, timing adjustment of
precise process steps in many applications of
automated machinery. Applications include:

Conveyor drives

Printing presses

Converting and textile machinery
Paper and web cutoff machinery
Plastic web or film machinery
Packaging machinery

[ BENEFITS /

Minimizes power required for correction

Minimizes maintenance

2 1/2 times strength of gray iron or aluminum
Allows versatile mounting arrangements

Allows easy shaft alignment

Allows precise control

Allows use in confined spaces

High torque density for comparable unit volume
Can be offset and pulley driven

Gear box functions as engaged or disengaged unit
Allows maximum rigidity

Allows full load sharing of pinions

Allows increased capacity in small volume

Allows selection of relative input and output rotation




| SPECIFICATIONS [/
OPERATING PRINCIPLES

Three basic transmissions comprise the CUBIC® Dif-
ferential family of gear trains. They are:

FT - Fairchild Three to One Transmission

FRA - Fairchild Right Angle Transmission (Five avail-
able ratios)

FHT - Fairchild One to One Transmission

Allthree transmissions are positive gear trains with two
degrees of freedom. With primary inputto eitherthe "X’
or"Y" shaft, output can be altered at the corresponding
"Y" or "X" shaft by a secondary input applied to the "Z"
shaft.

The FT series is the most basic of the three differential
transmissions consisting of a simple epicyclic plan-
etary gear configuration.

Primary input can be applied to the carrier ("X" shaft) or
to the sun gear ("Y" shaft). The fixed speed ratio
between the "X" and "Y" shafts is 3:1. When input is
applied to the "X" shaft, the output speed correction
ratio between the correction ("Z" shaft) and the output
("Y" shaft)is 43:1. Conversely, with the input applied to
the "Y" shaft, the output speed correction ratio between
the correction ("Z" shaft) and the output ("X" shaft) is
129:1.

Fixedratio=X/Y=1/3

Comection ratio (ref. to "X" shaft)=Z/Y=43/1

Correction ratio (ref. to "Y" shaft)=2Z/X=129/1

Correction
“Z" shaft
Sun gea
gear Input/output Input/output
“X” shaft “Y” shaft
Ring gear Carrier

Figure 1. FT Series

The FRA series consists of the FT series planetary with
bevel gearing accessed to the sun gear.

Primary input can be applied to the carrier ("X" shaft) or
to the bevel gear ("Y" shaft). The speed ratio between
the "X" and "Y" shafts is 1:3 times the bevel gear ratio.
When inputis applied to the "X" shaft, the output speed
correction ratio between the correction ("Z" shaft) and
the output ("Y" shaft) is 43:1 times the bevel gear ratio.
Conversely, with the input applied to the "Y" shaft, the
output speed correction ratio between the correction
("Z" shaft) and the output ("X" shaft) is 129:1.
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Fixed ratio = X/Y = 1/3 (Rb*)
Corection ratio (ref. to "X" shaft)=2Z/Y =43/ 1 (Rb*)
Correction ratio(ref. to "Y" shaft)=2Z/X=129/1

Correction Input/output
"Z” shaft “Y” shaft
Sun gear Input/output
“X" shaft Gt
Bevel gear
Ring gear Carrier Pt

Figure 2. FRA Series

* Rb= Gt/Pt (Gear Ratio)
Gt=No. of teeth in gear; Pt=No. of teeth in pinion

You can equip the FRA series with FRS/FRN shifter
options. The FRS option allows for forward, neutraland
reverse relative rotation. The FRN option is forward
and neutral only.

Fixed ratio = X/Y = 1/ 3 (Rb*)
Corection ratio (ref. to "X" shafty=2Z/Y =43/1 (Rb*)
Correction ratio(ref. to "Y" shaft)=2Z/X=129/1

Bevel gear
Correction
“Z" shaft Input/output
“Y” shaft
Sun gear Input/output
“X* shaft |y N Gt
- Shifter
Ring gear Carrier Pt

Figure 3. FRS Series

* Rb=GYPt (Belvel Gear Ratio)
Gt=No. of teeth in gear; Pt=No. of teeth in pinion

The FHT series consists of two FT series planetaries
coupled together with a common sun gear. One ring
gear is fixed and the other ring gear is used as the
correcting element.

Primary input can be applied to either the "X" shaft or
to the "Y" shaft. The fixed speed ratio between the "X"
and "Y" shafts is 1:1. The correction ratio relative to
both the "X" and "Y" shaftis 129:1.

Fixed ratio=X/Y =1/1
Correction ratio (ref. to "X" shaft)=2/Y =129/1
Correction ratio (ref. to "Y" shaft)=2/X=129/1

orrection
“Z" shaft
Sun gear Inputioutput nput/output
“X” shaft “Y” shaft
Ring gear arrier

Figure 4. FHT Series




/GENERAL INFORMATION/

Table 1. Backlash - All Series

Differential Backlash Backlash
Size* Input/Output | Correction/Output Table 4. FT Series Max. Overhung Load

(Static or Dynamic) (Dynamic) Size "X" Shaft "y" Shaft
F ()-01 | less than 7 arcmin | less than 7 arcmin FT-01 350 Pounds 120 Pounds
F()-A1 |[lessthan7 arcmin | less than 7 arcmin FT-A1 450 Pounds 150 Pounds
F ()-B1 |lessthan9arcmin | less than 9 arcmin FT-B1 650 Pounds 220 Pounds
F()-C1 | lessthan9arcmin | less than 9 arcmin FT-C1 850 Pounds 285 Pounds
F ()-D1 [ less than 12 arcmin| less than 12 arcmin FT-D1 1050 Pounds 350 Pounds
F ()>E1 | lessthan 15 arcmin| less than 15 arcmin FT-E1 1400 Pounds 460 Pounds

One arcmin equals 1/60° equals 0.017°
*Measured on planetary side of differential (X Shaf?)

Refer to the following tables below for maximum over-

hung load capacity:

Table 2. FHT Series Max. Overhung Load

Table 5. Suggested Application Factors

Size “X" Shaft "Y" Shaft Power oPerating Nature of Load
FHT-01 350 Pounds 350 Pounds Source| Hours Uniform | Moderate | Heavy
FHT-A1 450 Pounds 450 Pounds per Day Shock | Shock
FHT-B1 650 Pounds 650 Pounds . ,

FHT-C1 850 Pounds 850 Pounds Uniform | Intermittent2hrs| 1.00 1.10 1.50
10 Hrs. 1.10 1.25 1.75
FHT-D1 1050 Pounds 1050 Pounds 24 Hrs. 150 175 200
FHT-E1 | 1400 Pounds 1400 Pounds Light [Intermittent2hrs] 1.10 150 175
Shock 10 Hrs. 1.50 1.75 2.00
24 Hrs. 1.75 2.00 2.25
Table 3. FRA & FRS Series Max. Overhung Load Medium [ Intermittent2hrs{ 1.50 1.75 2.00
Shock 10 Hrs. 1.75 2.00 2.25
Size "X" Shaft "Y" Shaft 24 Hrs. 2.00 2.25 2.50
FRA-01 350 Pounds 350 Pounds
FRA-OA 450 Pounds 350 Pounds
FRA-AB 650 Pounds 600 Pounds
FRA-B1 650 Pounds 800 Pounds AMBIENT TEMPERATURE
FRA-BC 850 Pounds 800 Pounds TEMPERATURE FACTOR
FRA-CA1 850 Pounds 1100 Pounds 50°F 9
FRA-CD 1050 Pounds 1100 Pounds 70°F 1.0
FRA-DA1 1050 Pounds 1600 Pounds 90° F 1.1
FRA-DE 1400 Pounds 1600 Pounds 105° F 1.2
FRA-E1 1400 Pounds 2400 Pounds 120° F 14
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| SPECIFICATIONS [/

CAPACITIES AND RATINGS
FT Series

Both shafts of the FT Series Differentials rotate in
the same direction and either shaft may be used
as the input to obtain either a 3:1 or 1:3 ratio.
Rotation may be in either direction. One revolution
of the correction shaft will rotate the low speed
shaft 2.791 degrees or the high speed shaft 8.372
degrees. Correction ratio is either 129:1 or 43:1
depending on which shaftis selected as the output
shaft.

If the X shaft (See Figure 8 on page 5)is at 0 (fixed),

turning the Z shaft 360 degrees will advance or retard
the Y shaft 8.372 degrees.

Conversely, if the Y shaft is at O (fixed), tuming the Z
shaft 360 degrees will advance or retard the Y shaft
2.791 degrees.

Correction is unlimited in either direction and can be
applied while the equipment is running or while it is
stopped. Correction may be applied manually or
through an integrally mounted correction motor.

Typical Speed Relationship

Typical Phase Relationship

Typical Phase Relationship

If Z=0 RPM; then X=Y/3

X Y Zz X Y Zz X Y Zz
+3000 RPM - L +360° r— +360°
+1000 RPM —/ 0
N +2.791°
0 RPM 0° 0 ==
-8.3720- 2.791° 71"
"+ -360° "+ -360°

If X is REF; then Y= -Z/43
Figure 5. Speed and Phase Relationship

If Y is REF; then X= +2/129

The CUBIC?® Differential can also be used as a speed
correcting device for accurately trimming line shaft
speed. If the correction shaft is continuously driven by
avariable speed element, the output shaftwill be adjust-
able in speed as afunction of the correction shaft speed.
The accompanying speed nomograph shows the speed
relationships of the different elements with an input

speed of 1000 rpm applied to the input shaftand 129to
1290 revolutions per minute atthe correction shaft. The
correction shaft can be rotated in either direction to trim
output speed above or below the normal value. The
speed nomograph shows the results of a change in
direction.

X Y Z X Y z X Y Z X Y z
Input Output  Correction Output Input  Correction Input Output  Correction Output Input  Corvection
A

+3000 RPM+ +3030 RPM 73 +3000 RPM

+2997 RPMT B N +3003RPM| I\

+2970 RPMA 2 o >, +3000RPM A 20 \Y \

No +1010 RPM .-/ N 7 / A\
. “a myg AY Ty
+1000 RPM- 11200 RPM 3 1008 Row o T 290 RPM, 1000 RPw- B R \‘{‘-
WA ’ D)
0 RPM FH29RPM ) pou FH20RPM S +990 RPM N
1129 RPM '\ [-129 RPM
\ \
1290 RPM --1290 RPM
-1290 RPM

Output= Input-Correction Shaft  Output= Input+Correction Shaft  Output= Input-Correction Shaft

129 129

Figure 6. Speed Correction Nomograph

Output= Input+Correction Shaft
129 129
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J[ASSEMBLY ARRANGEMENTS/

Correction ring gear,
internal spur-worm
combination, heat treated
bronze alloy

Carrier, high strength
ductile iron bearing
supported both ends

Seal cap,
aluminum
alloy

—

Input/output shaft
thru hardened
steel alloy

Sun gear, full
floating case
hardened steel

/e
B2 7

Sun gear shaft,
pilot mounted to
planet carrier

Oil level
view gauge

[

Y

LG

Pinion, straddle mounted
case hardened steel alloy

Housing, high strength
ductile iron integral oil sump.

Vented plug

Magnetic plug
©

©

®

© Dual seals

M

Magnetic plug

Figure 7. FT Series Cross Section Views

m—t

Correction shaft
double extended

The FT Series of transmissions are splash lubricated.
The design of these units permits mounting on either of
six sides. However, if the input/output shaft is in any
position other than horizontal, the customer must notify
the factory when the order is placed so that special
provisions can be made to satisfy lubrication require-
ments. When ordering, the customer should specify
how the unitis to be mounted so that the drain plugs and
view gage can be properly configured at the factory.

1. The assembled unit is composed of three separate
zones.

2. Bothends (1 and 3) have tapped holes for pilot face
mounting.

Center—\\ Vs End

End— Input/output

N
ﬁ 3l 2 |1 “Y” shaft
Input/output
“X” shaft L
G))¥ Correction

“Z" shaft

Figure 8. Zones

3. The center has four tapped holes on four sides for
floor, wall and ceiling mounting. The transmission
can be positioned (A) horizontal floor (B) vertical right
(C) horizontal ceiling (D) vertical left.

Following are possible positions:

4. Therequired assembly is represented by the letters

corresponding to the desired position of the trans-
mission.

5. Example:

Assembly (A) describes a unit with the correction
shaft in the Horizontal Floor position.

6. Example:

Assembly (D) describes a unit with the correction
shaft in the Vertical Left position.

=
===
D

(B) Vertical Right
[

000

== ==

¢0e¢

4 JUbHY L

(C) Horizontal Ceiling

£l
(D) Vertical Left

Figure 9. Positions
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[ OUTLINE DIMENSIONS /
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Figure 10. FT Series Outline Dimensions

o]

6 Catalog 216E




Table 7. FT Series Outline Dimensions

2 2 2 1
SIZE| B D D D F F G G | J K1 Kz LY L M M2 M M N
X Y z 2 3 1 2 K3 K Iﬁ( y2 1 a 5
4 4 4 4
FT-01 | 346 78 58 58 |40 12 | 3150 | 1378 |1s00 [1500 | 1420 1378 [1481 1181 [3504 [2953 [2717 1378 | 4567
88MM | 22MM | 16 MM [ 14 MM | 10MM| 3 MM | BOMM | 35MM|40.4 MM |40.4 MM g}g]g 35MM |30 MM |30 MM [89MM |75 MM [EOMM |35 MM | 116 MM
1/4-20
ET -A1] 413 114 |78 58 |24 12 | 3150 | 1575 [1500 [150 | 51618 |1772 |1a78 1481 a3s1  |aazs  [3219 1378|5118
105MM | 32MM | 22MM | 14MM | 6 MM | 3MM | 80 MM | 40 MM| 40.4MM |40.4 MM gﬂg:g 45 MM |35 MM |30 MM [110MM |87 Mm |8175MM |35 MM | 130 MM
1/4-20
ET-B1] 461 158 |114 |58 24 12 3150 | 1575 [1500 1590 w16 |2362 [1772 |1181 [5079 [4134 |2661 1772|6102
117MM J 42MM | 32MM | 14MM | 6 MM | 3MM | 80 MM | 40 MM] 40.4 MM }40.4 MM ﬁ}g 60 MM [d45MM |30 MM [129 MM [105 MM |93 MM 145 MM | 155 MM
1/4-20
FT -C1]| 500 2316 | 158 | ¥4 28 A2 3740 | 1772 |1860  |1.860 1213|3346 |2362 |1181 [6.339 |agar 4439 1772|7283
127MM | 55MM | a2mM | 18MM | 7 MM | 3 MM | 95MM| a5 MM|47.2MM [47.2MM iﬁg}g 80 MM {60 MM |30 MM [161 MM |125 MMm| 112-75MM 145 MM | 185 MM
1/4-20
FT - D1| 591 238 {11516 | 1 31 A2 5512 | 2362 |2250 |2259 1213 13740 2053 [1772 [7205 [e024 [5217 2362 | 8858
150MM [ 60MM | 50MM | 26 MM | 8 MM | 3 MM 140MW 60 MM| 57.38MM|57.38 MM i’g}g 95 MM 75 MM [45 MM [183 MM [153 MM |[132.5MM 160 MM | 225 MM
1/4-20
FT-E1 | 646 2112 23/8 114 | 35 12 7087 | 2362 |2520 2520 5811 13937 [3150 11772 [1717 |es35 [649% 2362 11417
164MM | 65MM | 60MM | 32MM [ oMM | 3 MM | 180MM 60 MM|64 MM |64 MM ﬁ}g 100 MM|80 MM |45 MM [o6 MM 166 MM | 165MM |60 MM | 200 MM
1/4-20
1 3 3 3
R1
SIZE (o] Q R, S T U v VvV, | W W, X X | XY Y, KEY1 KEY2 KEY3
4 4 4
FT -01| 1575 04 5/16-18| 236 3858 4921 1969 | 1969 {3937 3346 3937 | 1417 1260 3937 |3937 | 3M16x¥16 | 31exd16 | 3116x3/16
4oMM |1 MM | 1420 | 6oMM| 08 MM [125MM|S0MM | s0mm | 100mm| 85 MM | 100MM| 36 MM [32 MM [100 MM 100 MM] 6x6MM | sx5MM | sxsMM
FT-A1] 155 |04 3816 | 236 | 4400 {5906 |2165 | 2165 |4331 | 3740 | 4331 | 1575 |t1654 |aazsr | 4331 | 14 316316 | anexans
oMM | 1Mm | 516-18| 60MM | 112MMm]| 150 MM] 55MM | 55 MM | 110MMm| 95 MM | 110MM| 40 MM a2 MM [110 Mm| 110MM] 10x8MM | 5x5MM | gx6MM
FT-B1]| 1575 04 1213 | 236 | 4882 6693 |[2559 | 2560 |4646 | 4646 5709 |2047 149 |5700 |5079 | ¥8x¥8 316x3/116 | 1/4x1/4
40MM |1 MM | 3816 | 60MM| 124 MM|170MM| 65 MM | 65 MM | 118MM| 118 MM | 145 MM| 52 MM [38 MM |145 MM| 145MM| 12x8MM | 5x5MM | 10x8MM
FT-c1l1m72 |0 511 | 276 | 5827 [8268 (2756 | 2756 |5512 | 5512 | 6209 [1969 1811 |e200 | 5512 | w2 6x316 | vaxas
45MM | 1MM | 1213 | 70MM | 148 MM|210 MM] 70MM | 70 MM | 140 MM| 140MM | 160 MM| 50 MM {46 MM 1160 MM| 140 MM| 16x10MM | 6x6MM | 12x8MM
FT-p1| 1960 [ o 5811 | 335 | 6890 |[10236 [4331 | 3037 |se61 | 6698 | 5512 |2244 2283 |s512 | 8661 | S8 1axva | e
50MM | 1MM | 17213 | 85MM | 175 MM|260 MM] 110 MM 100 MM| 220 MM| 170 MM | 140 MM] 57 MM |58 MM | 140 MM| 220 MM] 18x11MM | 8x7MM | 14x9MM
FT-E1|2%2 |0 34-10 | 354 | 8268 12992 |5906 [4921 |11.811 | 8661 5512 | 2480 (2362 [5152 | 11417 | 5ox8 A8 | a8
60MM | 1 MM ] 12-13 | 90 MM | 210 MM| 330 MM| 150 MM 125 MM| 300 MM | 220 MM | 140 MM| 63 MM 160 MM |140 MM} 290 MM| 18x11MM | 10x8MM | 18x11MM

' Nominal Dimension.
2 Nominal Dimension.

Acceptable input torque on shaft “Y” (pound-inches)

Tolerance Conforms to ANSI Cla

ss LC,

Tolerance Conforms to ANSI Class LC,

5000 #-In
4667

000 (et

3333

2667
2267

4

1
1

1
1

Correction torque required= .01 (input torque)

} Keyseats Conform to ANSI Standard
* Metric Shafts Standard. (English diameters optional)

s
l FT"E 1

933

600

F:7:£)1

267

067
933

800

Frc
|

1
|

667

533

FT.B1 7

467
400

333

|

FT.A1

300
267

233 g

200

167

133

Il

67

60

Input speed on shaft *Y” (RPM)

120

180

240

300

600

900 1200 1500

5000 #-In
4667

4000
3333
2667
2267
1933
1600
1267

1067
933
800
667
533
467
400

333
300
267
233

200
167

133
67

1800 2100 2400 2700 3000

Figure 11. FT Series Torque Capacity

Max. Correction speed = +1800RPM
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| SPECIFICATIONS [

CAPACITIES AND RATINGS
FRA Series

Both shafts of the FRA Series Differentials may or
may not rotate in the same direction. The relative
rotation of the shafts depend on the bevel gear
configuration (See Figure 18 on page 12).

The overall ratio and the correction ratio will depend
on the bevel gear ratio. The correction ratio will also

depend on whethertheinputis applied to the X orthe
Y shaft (See Tables 9and 10 on page 12). Correction
is unlimited in either direction and can be applied
while the equipment is running or while it is stopped.
Correction may be applied manually or through an
integrally mounted correction motor.

Typical Speed Relationship

Typical Phase Relationship

Y

Typical Phase Relationship

If Z=0 RPM; then X=Y

X Y Y4 X
+1000 RPM
+2.791° B
0 RPM 0O paasszzz:
-2.791°]

If X is REF; then Y=2/129

Figure 12. Speed and Phase Relationship (1:1 overall ratio only)

Y4 X Y Y4
| +360° - +360°
+2.791° 4
0=
27917
1---360° - -360°

If Y is REF; then X=2/129

The CUBIC®Differential can alsobe used as aspeed
correcting device for accurately trimming line shaft
speed. If the correction shaft is continuously driven
by a variable speed element, the output shaft will be
adjustable in speed as a function of the correction
shaft speed. The accompanying speed nomograph
shows the speed relationships of the different ele

ments with an input speed of 1000 rpm applied to the
input shaft and 129 to 1290 revolutions per minute at
the correction shaft. The correction shaft can be
rotated in either direction to trim output speed above
or below the normal value. The speed correction
nomograph shows the results of a change in direc-
tion.

Output= Input-Correction Shaft  Output= Input+Correction Shaft

129 129

- +1290 RPM

X Y Z X Y Y4 X Y z X Y z
Input Oulput  Correction Output input  Correction Input Output  Correction Output Input  Correction
L} +1290 RPM .
7 +1g(1)(1)sgm\ LT +1010 RPM ~ -1
’ + do s L +001RPM | _ .-~z
+1000 RPM | +1000 RPM e =4 ali e +
+999 RPM 17777\ 7 +1000 RPM +1000 RPM +838§BM---';;‘/' \
+990 RPM N \ +990 RPM 1~ \
._.. -.“‘ \\ \ \\
o° - +129 RPM o - +129 RPM o° RN o° RN
\ --129 RPM \ -129 RPM
\\\ \
\ \
\‘ \
\ \
- -1280 RPM - -1290 RPM
Output= Input-Correction Shaft  Output= Input+Correction Shaft
129 129

Figure 13. Speed Correction Nomograph (1:1 overall ratio only)
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[ASSEMBLY ARRANGEMENTS/

Correction ring gear,

heat treated bronze alloy

Pinion, straddle mounted

Carrier, high strength
J g case hardened steet alloy

ductile iron bearing
supported both ends

Seal cap,
aluminum
alloy

Input/output
shaft thru
hardened
steel alloy

\- Sun gear shaft,
pilot mounted to
planet carnier

Sun gear, full
floating case
hardened steel
alloy

Oil level
view gauge

Magnetic plug

internal spur-worm combination,

Figure 14. FRA Series Cross Section Views

Housing, high strength
ductile iron integral oil sump.
tapped holes permit
mounting on any of six sides

Magnetic plug

N\
H Nk

Dual seals

Correction shaft
double extended

Seal, cap

Spiral bevel
gearing

The FRASeries of Transmissions are splash lubricated.
The design of these units permits mounting on any of six
sides. However, ifthe input/output shaftisin any position
other than horizontal, the customer must notify the
factory when the order is placed so that special provi-
sions can be made to satisfy lubrication requirements.
When ordering, the customer should specify how the
unit is to be mounted so that the mounting holes, drain
plugs, and view gage can be properly configured at the
factory.

The customer should specify the mounting arrange-

ments as follows:

1. The assembled unitis composed of three separate
zones.

Center—\ Right angle

End— - <+ box

3| 2
Input/outputﬁ ° ° \—lnput/output

“X" shaft S "
sha ' '\Correction Y" shaft

*Z" shaft
Figure 15. Zones

2. End (3) have tapped holes for pilot face mounting.

3. The center has four tapped holes on one side for floor,
wall, or ceiling mounting. These fourtapped holes are
located on the correction shaft side of center housing.

4. Right angle box (1) has tapped holes in both ends for
pilot face mounting and holes on the sides for floor,
wall, or ceiling mounting.

o (]

% no °

(A) Horizontal Floor
@ Q 0 j

° °

(B) Vertical Right

(C) Horizontal Ceiling (D) Vertical Left

Figure 16. Positions

5. Therelative position ofthe correctionshaftcanbe (A)
Horizontal floor, (B) Vertical right, (C) Horizontal
ceiling, or (D) Vertical left.

6. Specify the desired assembly by identifying the
position of the correction shaft in Figure 16 and the
desired bevel geararrangementin Figure 18 on page
12.

7. Example: AssemblyAAdescribesaunitthathas the
correction shaft in the horizontal floor position and
bevel gear arrangementA.

8. Example: Assembly CHdescribesaunitthathasthe
correction shaftin the horizontal ceiling position and
bevel gear arrangement H.
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|/ OUTLINE DIMENSIONS /

N
on

Key,
2

Figure 17. FRA Series Outline Dimensions

Fz—-a E a
Q»F (typ. 5 sides)
D

Q—f=

z° Ly

x
o | D2 Y-
c |-

O

9)
@r

Detail A. FRA - G & H Options
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Table 8. FRA Series Outline Dimensions
1 2 2 2 K K2
o o
i M
SiZE| A°[ B|c [p,| D, D,| E°[F, |F, |[F,| F,|G |6 |H |1 |J K_“‘KL,(L,,I_l !
4 4 4 4
FRA-01 |4331 |5709 |a016 |78 4] 518 3228 |14 40 12 |55 13150 |1a78 508 1590 |1590 )sie-18 1378 [1.378 |1.481 |685
110 MM 145 MM[102MM | 22 MM | 22 MM | 14 MM |82 MM [3.5MM] 10 MM |3 MM | 14 MM] 80 MM |35 MM| 129 MM[40.4 MM |40.4 MM| 5/16-18 BSMM |85 MM |30 MM|174 MM
5/16-18
1/4-20
FRA-0A[4331 [5709 {4016 |78 8 58 3228 |14 24 12 |55 3150 [1575 [583  [1590 1590 | s16-18 1378 [1.378 [1.181 [744
110 MM| 145 MM] 102 MM | 22 MM | 22 MM| 14 MM |82 MM |3.5MM |6 MM |3 MM | 14 MM]|80 MM |40 MM|148 MM[40.4 MM [40.4MM| 5/16-18 BSMM B5 MM |30 MM|189 MM
516-18
1/4-20
FRA-A1]5512 6890 |[s5118 |1t4 |114 |58 4134 |.18 24 A2 155 13150 |1575 642 1590 1500 Jagqg [i772 [1772 11981 |8
140 MM| 175 MM[130MM | 32MM | 32MM| 14 MM | 105 MM [4.5MM |6 MM |3 MM | 14 MM|80 MM |40 MM|163 MM[40.4MM [|40.4MM| 5/16-18 15 MM |5 MM [30 MM|214 MM
5/16-18
1/4-20
FRA-AB5512 6890 [5118 |[114 [114 |58 4134 |18 24 12 |85 3150 [1575 {673 1590  [1590 |36 772 [1772 [1.181 [874
140 MM| 175 MM| 130 MM | 32 MM | 32MM| 14 MM |105MM|4.5MM |6 MM |3 MM [14 MM8o MM |40 MM|171 MM[40.4 MM |40.4MM| 3/8-16 |5 MM |5 MM |30 MM[222 MM
¥8-16
1/4-20
FRA-Bilesos |8485 |6299 |158 | 158 |58 5118 |18 24 A2 |7 |3150 |as75 |732  |1590  |159C | 4093 R362 R362 |1.481 [9852
170 MM|215MM[160 MM | 42MM | 42MM | 14 MM | 130MM[4.5MM| 6 MM |3 MM |18 MM|80 MM {40 MM|186 MMI40.4 MM [40.4MM] 38 16 [0 MM 60 MM |30 MM|252 MM
¥8-16
1/4-20
FRA-BCle6as 8465 [6209 |158 [158 |34  |s118 |18 28 |12 |71 [3740 |1772 |[764 Tiseo [1860 |45 p362 362 [1181 [1028
170 MM|215MM| 160 Mm | 42 ] 42mm | 18 MM [130 M |4.5MM |7 MM |3 MM |18 MM o5 MM |45 mm[194 Mmla7.2aMM47.2a MM 28715 oMM 160 MM |30 MM[261 MM
1213
1/4-20
FRA-C1[8268 10236 |7677 |23/16 | 216 | %4 16209 [20 28 |42 |71 |3740 |1772 (843 1850 |1860 | 5.9 346 gue 1181 1205
210 MM| 260 MM | 195 MM | 55 MM | 55 MM| 18 MM 160 MM |5 MM |7 MM |3 MM | 18 MM| 95 MM |45 MM|214 MM|47.24 MM 47 24 MM 3/8-16 [B5 MM 85 MM [30 MM|306 MM
1213
1/4-20
FRA-CDjs2ss [10236 |7677 |23716 | 2316 [ 1 6200 |20 |31 42 |71 6512 2362 047 [2259 |2250 [T Badg B3as [1772 [1283
210 MM|260 MM| 195 MM | 55 MM | 55 MM | 26 MM [160 MM |5 MM 18 MM |3 MM | 18 MM] 140 MM {60 MM|233 MM|57.38 MM 57 38 MM i’/g}g 85 MM 85 MM Ja5 MM [326 MM
1/4-20
FRA-D1}]1023 [12992 Joss6 [238 (238 |1 7874 |20 kl 2 (e 5512 2362 |1046 [2250  |2480 811 740 B740 1772 Pas
260 MM | 330 MM{ 245 MM | 60 MM | 60 MM| 26 MM |200 MM |5 MM | 8 MM |3 MM | 23 MM| 140 MM |60 MM|258 MM|[57.38 MM 83 MM i”g}g b5 MM J95 MM |45 MM|361 MM
1/4-20
FRA-DE|10236 [12992 |oe46 [238 |238 |114 |7874 |20 35 [12 |91 |7oe7 |23s2 |10s9 [2s20  [2520 g&]g n7a0 Brao 1772 [1460
260MM | 330 MM | 245 MM | 60 MM | 80 MM | 32 MM |200 MM [5 MM 9 MM |3 MM |23 MM] 180 MM |60 MM|269 MM[B4 MM [64 MM | 71 o5 MM [05 MM [45 MM[373 MM
1/4-20
FRA-E1l12002 16920 [12208 |22 |3 114 o2 |20 135 fa2 f1aa lrosr baaee |ner s Jasx | M bew sl |62
330 MM[430 MM| 310 MM | 65 MM | 75 MM | 32 MM {260 MM |5 MM | OMM |3 MM | 29 MM| 180 MM |60 MM 304MM‘64MM B4MM | 1713 [100 MM[120 MMI45 MM 413 MM
1/4-20
1 1 R 3 3 3
1 o
SIZE (M, [m, | M, [m | Nfo|P|a|RrR|S |T|UV|W]|Xx|Y [z |KEY|KEY,|KEY,
4 4 4
FRA-01 |437 [3346 [2717 395 |45669 [1575 [1.77 .04 |sn618]236 |3858 [4921 [i1969 [3937 |[3937 |[3937 P7se  [a16exd6 [anexais |aexyie
111MM|85MM {69MM | 100 MM| 116 MM| 40 MM|45 MM |1 MM | 5/16-18]60 MM]98 MM [125 MM|50 MM | 100 MM | 100 MM [100MM 70 MM [6x6MM  |5x5MM  |6x6 MM
FRA-0A [437 3504 |[3219 445 |51180 |1575 (177 04 |516-18]236  |4409 5906 2165 [4331 |4331 4331 756 [1ax14  |316x316 | 16x3/16
111 MM 89 MM [81.75MM | 113 MM| 113 MM| 40 MM| 45 MM |1 MM | 5/16-1860 MM| 112 MM| 150 MM |55 MM | 110 MM | 110 MM | 110 MM [70 MM |10x8MM [5x5MM | 6x6 MM
FRA-A1|539 4004 3219 445 |5118 |1575 |197 .04 |3/8-16 [236 4409 5906 |12.165 |4331 4331 |4.331 543 |1dx1a  |316x3/16 | 1/ax1/a
137 MM| 104 MM|81.75MM | 113 MM] 113 M| 40 MM] 50 MM |1 MM | 3/8-16 |60 MM| 112 MM] 150 MM |55 MM | 110 MM| 110 MM | 110 MM [0 MM [10x8MM |5x5MM [ 10x8 MM
FRA-AB|539 [4252 |[3661 484 61024 |1575 |197 04 [1213 |236 |4882 |6693 [2559 {4646 |[5700 |5709 PB543  [¥exaB  [316x316 |1/ax14
137MMm| 108 MM |93 MM 1123 MM|55 MM |40 MM] 50 MM |1 MM |378-16 |60 MM] 124 MM] 170 MM |65 MM | 118 MM | 145 MM | 145 MM oo MM |12x8MM |5x5MM | 10x8 MM
FRA-B1|e77 |4843 |3661 as4 61024 |1575 [256 04 |12-13 |236 |4882 |6693 |2559 [4646 |S5700 |s5700 Had1 [ayeas  |wiexaie |wvexws
172MM| 123 MM |93 MM | 123 MM| 55 MM |40 MM 65 MM |1 MM [ 17213 |60 MM|124 MM] 170 MM[65 MM | 118 MM | 145 MM | 145 MM [110 MM[12x8MM [5x5MM | 12x8MM
FRA-BCle77  [4921 [4.439 563 72835 [1772 |256 04 [12-13 |276 |5827 [8268 [2756 [5512 |[6299 [6200 P31 122 [atexwie [vexws
172 MM 125 MM [112.75MM | 143 MM] 185 MM| 45 MM| 65 MM |1 MM [ 172-13 |70 MM] 148 MM] 210 MM |70 MM | 140 MM | 160 MM | 160 MM [110 MM |16x10MM [6x6 MM | 12x8 MM
FRA-C1|866 |5709 4439 563 |72835 1772 |335 04 |5/8-11 |276 5827 |8268 |2756 [5512 |6209 [6200 [p315 |12 |¥16xa6 |1«
220 MM | 145 MM | 112.75MM | 143 M| 185 MM 45 MM] 85 MM |1 MM | 5/8-11 |70 MM[ 148 MM{ 210 MM | 70 MM | 140 MM ] 160 MM | 160 MM [135 MM |16x10MM [6x6 MM | 16x10MM
FRA-CD|sss |6024 [5217 720 [88583 [1969 [335 04 Ism-11 |335 6890 |[10236 [4331 [8662 |5512 |s5512 315 |oexs8  |1axia |1
220 MM | 153 MM|132.5MM | 183 MM| 225 MM| 50 MM 85 MM |1 MM {58-11 |85 MM| 175 MM| 260 MM | 110 MM 220 MM | 140 MM [ 140 MM [135 MM | 18x11 MM [8x7MM | 16x10MM
FRA-D1|1043 }7008 |5217 720 88583 |1969 |4.33 04 |5811 |335 |6890 10236 [4331 |8662 |5512 |5512 906 |88 |1dxi4 | v8xs8
265 MM| 178 MM | 132.5MM | 183 MM]| 225 MM| 50 MM] 110 MMJ1 MM | 58-11 |85 MM| 175 MM| 260 MM | 110 MM 220 MM | 140 MM | 140 MM [150 MM{ 18x11 MM |8x7 MM | 18x11MM
FRA-DE|1043 |7165 [6.4% 858 |11.4173 2362 |4.33 04 |aa-10 354 [8268 |[12992 |5006 [11.811 [5512 |5512 [poos |sex68  |wexas  |wexss
265 MM | 182MM| 165 MM | 218 MM| 290 MM| 60 MM] 110 MM[1 MM | 3/4-10 |90 MM| 210 MM] 330 MM | 150 MM 300 MM | 140 MM [ 140 MM 150 MM | 18x11MM | 10x8 MM | 10x11 MM
FRA-E1 |1330 ]8543 1649 858 114173 )2326 |591 04 |34-10 |354 [8268 12002 |5006 |11811 |5512 5512 [p0S5 |5/8x58  |¥Bx¥B | ExB
340 MM | 217MM|165MM | 218 MM| 290 MM| 60 MM] 150 MM}1 MM [ 3/4-10 90 MM| 210 MM| 330 MM | 150 MM 300 MM | 140 MM | 140 MM [230 MM | 18x11 MM 110x8 MM | 18x11 M

Nominal Dimension. Tolerance Conforms to ANSI Class LC, °
2 Nominal Dimension. Tolerance Conforms to ANS! Class LC,

Keyseats Conform to ANS! Standard
4 Metric Shafts Standard. (English diameters optional)
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Figure 18. Arrangements

Table 9. Ratio/Speed Chart. Input to Planetary

Table10 . Ratio/Speed Chart. Input to Right Angle Box

Example: 1000RPM input to planetary "X" shaft
+ 1800 RPM correction @ "Z" shaft
Output @ right angle box "Y" shaft

Example: 1000RPM input to planetary "Y" shaft
+ 1800 RPM correction @ "Z" shaft
Output @ right angle box "X" shaft

Overall Ratio Overall Ratio

: 2. 2 1:15 | 1:1* > . . . .
Input: output 13 [ 1225 1 1 Input: output 11| 151 | 21 2251 31
Output Speed Output Speed
rp‘:'npu Pee 3000 | 2250 | 2000 ( 1500 | 1000 ,p‘inpu bee 1000 | 666.67 | 500 |444.44|333.33

Correction Ratio
Input: output

43:1 |57.33:1| 64.5:1| 86:1 |129:1

Correction Ratio

Input: output 129:1 | 129:1 | 129:1 | 129.1 | 1291

Corrected Output
Speed rpm

+41.86 | +31.40 | +29.91] +20.93 |+13.95

Corrected Output
P +13.95| +13.95 | +13.95| +13.95|+13.95

Speed rpm

*Not available for FRS-FRN option

Acceptable input torque on shaft “X” (pound-inches)

12 Catalog 216E

.03 (input/output torque)

Correction torque required

15000 #-In
14000

12000
10000

8000
6800
5800
4800

3800

3200
2800

2400
2000

1600
1400
1200

1000
900
800
700

600
500

400
200

Note: Other arrangements are available. If the required assembly is
not shown, the customer should supply an application sketch.

15000 #-In

14000

12000

e
et FIR;I\_ET’?E— - 8000

10000

FRA-p1

i I

; CD 4800
|

6800
5800

3800

FRA-c4

— [ |

, BC 2800
1.1

3200

FRA

B1, AB

2400
—— 2000

- 1600
== 1400

—

1200

FRA-A1

1000

» 0A 900

800

700

—
FRA.07]

600
500

400

1l

200

20

40 60 80 100 200 300
Input speed on shaft “X” (RPM)

400 500 600 700 800 900 1000
Max. Correction speed = +1800RPM

Figure 19. FRA Series Torque Capacity



FRA OPTIONS

An option is available for the FRA Series of Transmis-
sions. When equipped with the option, the Series is
called FRS (Forward Neutral Reverse Shifter) or FRN
(Forward Neutral or Reverse Neutral). Outline dimen-
sions for the option are the same as for the FRA Series
of Transmissions. Table 5 showsthe shifter envelope for
each size togetherwith shifting handle heightand length.
Available input/output ratios for the option are shown in
Ratio Tables 9 and 10 on page 12 and Table 12 below.

The FRS shifter can be placed in any of three positions,
(Forward, Neutral, Reverse).

The FRN shifter can be placed in any of two posi-
tions, (Forward Neutral) or (Reverse Neutral).

Figure 27 shows the FRA unit with the shifter mounted
in each of three positions with respect to the Right
Angle Box.

Top m
) d
=2 e .
= @
[ o
= 2 | ¥ | Y

Side

Figure 20. FRS-FRN Option

TR - Top Rear

TF - Top Forward

EU-End Up

Table 11. Shifter Envelope

Size RA® RD RH RT

FRS-01 60° 11/4 31/2 1.53
FRS -OA 60° 11/4 31/2 1.53
FRS -A1 60° 11/4 31/2 2.00
FRS -AB 60° 11/4 31/2 2.00
FRS -B1 60° 11/4 31/2 2.53
FRS -BC 60° 11/4 31/2 2.53
FRS-C1 60° 11/4 31/2 2.53
FRS-CD 60° 11/4 31/2 2.53
FRS-D1 60° 11/4 31/2 4.00
FRS -DE 60° 11/4 31/2 4.00
FRS -E1 60° 11/4 31/2 4.00

Table 12. FRS and FRN Options

Ratio/Speed Input to right angle box
1.5:1
Ratio 21
2.25:1
3:1

Shifter Position: TR

Neutral

Shifter Position: EU

-

Forward

Figure 21. FRA Shifter Positions

m
= 0,
e
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| OUTLINE DIMENSIONS/

Figure 22. FHT Series Outline Dimensions
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Table 13. FHT Series Outline Dimensions

2 2 2 K Kz
1

SIZE B 4Dx 4DY Dz E1 Ez I:2 Fs G1 Gz I J K3 K4 Lx Lv I'z M1

EHT.01/5%0 |78 |78 |58 3232 |3444 |36 (.12 [3.150 |1.378 [1.590 |1500 |[5/16-18|142 1142 [118 [453
140MM ] 22MM [22MM | 1aMmM | 82MM |87MM | 9MM | 3MM | 80MM | 35MM [40.4MM|40.4 MM ?;1?2_38 36MM |36MM |30MM |115MM

FHT-A1 634 |11/4 |11/4 |58 |4220 (4062 |24 |12 |3.150 |1575 |1.590 [1590 |5/16-18]1.97 |1.97 {1.18 |5.38
A 161MMm|32mm|32MM [ 14MM [ 107MM] 103MM| MM ] 3MM | 80MM | 40MM|[40.4MM | 40.4 MM 5155162'(1)8 50MM (50MM |30MM [137MM
FHTp1|732 [158 [158 |58 |s000 4376 |24 |12 |3150 | 1575 [1500 (1590 3/8-16 1236 236 |1.18 |6.26
185MM | 42MM [ 42MM | 14MM [ 127MM | 111MM| 6MM | 3MM | 80MM | 40MM|40.4MM | 40.4MM| /271 [60mm JeoMM  |omM [159MM
FHT.c1| 835 [2316(2316 34 6582 5000 |28 [.12 |3740 |1772 |1.860 |1.860 (3/8-16 [335 |335 |1.18 |7.80
212mM | s5Mm|55MM | 18MM 167 MM [ 127MM] 7MM | 3MM [ 95MM | 45MM |47 2MM[47.2MM zi:;g 85MM |85MM |30MM |198MM
FHT.D1| 953|238 [238 [1 8548 |5626 |28 |12 |s5512 |2362 [2250 |2.259 ?52:112 374 (374 |1.77 |78
242MM|60MM|60MM [ 26MM [ 217MM | 143MM| 7MM | 3MM | 140MM 60MM |57.4MM|574MM| /20 [95MM [95MM |4smMm [223mm
FHTEq (1091|212 (212 |11/a (10433 (6969 |35 |42 |7.087 {2362 [2520 2520 gﬁ-;e 394 [394 |177 972
277MM | 65MM | 65MM | 32MM | 265MM | 177MM| oMM | 3MM | 180MN soMM |6aMM  |64MM 1/4:28 100MM|100MM [45MM |247 MM
1 1 3 3
size [ M| M | M| N |O]Q[R|s| T|lu|vVv]|w| x| Y [KEY]|KEY,
4 4

FHT.01 453 [2717 395 45669 |1575|.04 |s116-182.36 |3858 [4.921 [1.969 [3937 |3937 [3937 |3/16x3/16|3/16x3/16
115MM[69MM | 100MM{116MM | 40MM] 1MM 60MM | 98MM | 125MM| 50MM |100MM |100MM| 100MM{6x6 MM {5x5MM
FHT.A1[5:38  [3.129 445 |5.1180 [1575|.04 |3/8-16 |257 [4.400 [s5906 [2.165 |4.331 [4331 [4331 [1/4x1/4 [3/16x3/16
137MM[ 81.75MM | 113MM|130MM [ 40MM| 1MM 65MM | 112MM| 150 MM| 55MM [110MM [110MM| 110MM]10x8 MM |5x5 MM
FHT-B1 626 [3661 484 61024 |1575].04 |1/213 |257 (4882 |es93 |2550 |ae46 |5700 |5700 |3sex3is  |3116x3/16
1sommlo3Mm | 123mm|155MM | 40MM| 1MM 65MM | 124 MM| 170MM| 65MM {118 MM [145MM| 145MM]12x8 MM |5x5 MM
FHT.c1[780 4439 563 |7.2835 |1.772{.04 |s8-11 [296 [5827 8268 [2756 |s.512 |6200 |6.209 [1/2x172 |3116x3116
198MM| 112.75 Mm| 143MM[185MM [ 45MM] 1 MM 75MM | 148MM| 210MM| 70MM [140 MM [160MM{ 160MM] 16x10 MM| 6x6 MM
FHT.D11878 5217 720 |8.8583 |1.969|.04 |58-11 [3.54 |6.890 [10.236[4.331 [8622 |5512 |5512 |5/8x5/8 |1/4x1/4
223MMI| 132.5MM | 183MM|225MM | 50MM] 1 MM 90MM | 175MM| 260MM| 110MM|220MM | 140 MM] 140MM] 18x11 MM| 8x7 MM

FHT-E1 1072|6496 858 [11.4173|2.362|.04 |34-10 [354 |8.268 [12.002 (5906 |11.811 |5.512 |5512 |5/8x5/8 |3u8x3/8
247MM| 165MM | 218MM|290MM | 6OMM 1 MM 90MM | 210MM| 330 MM| 150MM | 300 MM [ 140MM| 140MM] 18x11 MM 10x8 MM

' Nominal Dimension. Tolerance conforms to ANS/ class LC,
2Nominal Dimension. Tolerance conforms to ANS/ class LC,
3 Keyseats conform to ANS/ standard
*Metric shafts standard. (English diameters optional)
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|  SPECIFICATIONS [

CAPACITIES AND RATINGS
FHT Series

Both shafts of the FHT Series Differential rotate in
the same direction and either shaft may be used as
the input shaft to obtain a 1:1 ratio. Rotation may
be in either direction. One revolution of the correc-
tion shaft will rotate the output shaft 2.791 °. Cor-
rection ratio is 129:1; therefore, 129 turns of the
correction shaft will rotate the output shaft through
one revolution. If the X shaftis at 0 (fixed) turning
the Z shaft 360° will advance or retard the Y shaft

2.791°. Conversely, if the Y shaftis at O (fixed) turning
the Z shaft 360° willadvance or retard the X shaft2.791°
(see phase relationship for relative rotation).

Correction is unlimited in either direction and can be
applied while the equipment is running or while it is
stopped. Correction may be applied manually orthrough
an integrally mounted correction motor.

Typical Speed Relationship

Typical Phase Relationship

Typical Phase Relationship

If Z=0 RPM; then X=Y

X Y z X Y z X Y z
- +360° - +360°
+1000 RPM
+2,791°- . +2.791°
0 RPM Pl ¥ 0 =
-2.791°] 2.791°°
1--360° - -360°

If X is REF; then Y=2/129
Figure 23. Speed and Phase Relationship

If Y is REF; then X=Z/129

The FHT Series Differential can also be used as a
speed correcting device for accurately trimming
line shaft speed. If the correction shaftis continu-
ously driven by a variable speed element, the
output shaft will be adjustable in speed as a func-
tion of the correction shaft speed. The accompa-
nying speed connection nomograph shows the
speed relationships of the different elements with
an input speed of 1000 rpm applied to the input
shaftand 129 to 1290 revolutions per minute at the
correction shaft. The correction shaft can be
rotated in either direction to trim output speed

connection nomograph shows the results of a
change in direction.

The FHT Series of transmissions are splash lubri-
cated. The design of these units permits mounting
on any of six sides. However, if the input/output
shaft is in any position other than horizontal, the
customer must notify the factory when ordering so
that special provisions can be made to satisfy
lubrication requirements. When ordering, the cus-
tomer should specify how the unitis to be mounted
so that the mounting holes, drain plugs, and view

above or below the normal value. The speed gage can be properly configured at the factory.
X Y z X Y z X Y z X Y z
Input Output  Comection Output Input  Comection Input Output  Comection Output Input  Correction
| +1290 RPM _]-+1200 RPM
Y +}g(1)<1) sgm-\\ L +1010 RPM A
+ “faa i\\ ’/ - —” -
Pk e N H000 RPM = K 1000 Rp Fecimy QRN 4
TR TR
+990 RPM N 3 +990 RPM +~ "\
v K
o - +129 RPM o J- +129RPM 0° N 0 AR
| "-129RPM \\ T-129 RPM
\\ ‘\
\ \
\ \
\ A}
- -1290 RPM ' -1200 RPM
Output= Input-Correction Shaft  Output= Input+Correction Shaft ~ Output= Input-Correction Shaft ~ Output= Input+Correction Shaft
129 129 129 129
Figure 24. Speed Correction Nomograph
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[ASSEMBLY ARRANGEMENTS/

Vented plug
Magnetic plug

Input/output shaft
thru hardened
steel alloy

Seal cap
@ Aluminum alloy

Correction shaft

Correction ring gear, internal
spur-worm combination,
heat treated bronze alloy

Fixed ring gear
steel alloy e

b double extended tapped holes permit
Dual seals Oil level mounting on any of six sides
view gauge Magnetic plug

Figure 25. FHT Series Cross Section View

Pinion, straddle mounted
case hardened steel alloy

Sun gear, full floating
case hardened steel alioy

Carrier, high
strength ductile iron

\\\ \\\\\{\-/\\\\\\\\ \\/// ////w‘

2287775
=

7’
\\\\\L\_\\ N Ay E-
/// -i
' //
‘Q b

,\\
Q' |/

Seal cap
aluminum alloy

///
:lll

\\\ Input shaft is pilot

mounted to output
shaft to permit hlgﬁ
I overhung loads

Self aligning
spherical roller bearings

JIOL T T TITTIT

Housing, high strength
ductile iron integral oil sump.

The customer should specify the mounting arrange-
ments as follows:

3. The center correction shaft can be positioned (1)
horizontal floor (2) vertical right (3) horizontal ceil-
ing (4) vertical left. Following are the possible

1. The assembled unit is composed of three separate positions:
zones.
Center End
End N\ Input/output shaft
31211
(®)
Input/output shaft {
Correction shaft (A) Horizontal (B) Vertical (C) Horizontal (D) Vertical
floor right ceiling left
Figure 26. Zones Figure 28. Center Positions

2.Both ends (1 and 3) have tapped holes for pilot face
and/orwall, floor, or ceiling mounting (refer to figure for
dimensions and relative locations). Following are the

possible arrangements of the ends.

1 EH 3 1
K
or (B) Right wall

nE=

(F) Rear pilot

(D) Left wall (E) Front pilot

Figure 27. Mounting Positions

4. Because all three zones of the transmission unit can
be positioned independently relative to each other, it
is necessary to specng the required position of each
successive zone ch zone is referenced by
numbers 1, 2, 3 (See Figure 26). The required
assembly i is S|mply represented by the letters corre-
sponding to the desired position of each zone.

5. Example:
Assembly AAAdescribes a unitthat is floor mounted

atend bell (1). The correction shaft (2) is horizontal
on the floorand the end bell (3) is also floor mounted.

%EZ
®

Figure 29. Assembly AAA
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6. FoIIowing are three additional examples of how to
e desired assembly:

specify t

a) A unit that is to be pilot mounted on both ends
(1 and 3) with the correction shaft horizontal (to
wards the ceiling) would be specified by assem-

bly ECF.

Figure 32. Assembly CBD

Figure 30. Assembly ECF

b) A unit that is to be pilot mounted on end (1) with
the correction shaft vertical rightwould be speci-
fied by assembly EB (only two letters required
because end (3) is not needed for mounting

purposes

Figure 31. Assembly EB

¢) Aunitthatis to be ceiling mounted onend bell (1)
with the correction shaftvertical towards the right
walland end (3) mounted vertical towards the left
wall would be specified by assembly CBD.

15000 #-In
14000

12000

= .03 (input/output torque)

Acceptable input/output torque (pound-inches)

Correction torque required
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Figure 33. Principal Views of Assembly AAA
Aligned in Standard Arrangements
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15000 #-In
14000

12000
10000
8000
6800
5800
4800
3800

3200
2800

2400
2000
1600
1400
1200

1000
900
800
700

600
500

400

200

40 60 80 100 200 300 400 500 600 700 800 900 1000
Input speed/output speed (RPM) Max. Correction speed = +1800RPM

Figure 34. FHT Series Torque Capacity




/ ORDERING INFORMATION/

When ordering, specify unit series, unit size, shaft
diameters in metric (MM) or English (inches) units,
and type of assembly. For FRS or FRN, specify
shifter position. For FRN, also specify Forward or
Reverse.

For example, specify:

FT-C1  metric, assembly B

FRA-D1 metric, assembly AD

FRS -A1 inches, assembly CD, position TR

FRN - B1 metric, assembly AD, position EU,
reverse

FHT -A1 inches, assembly FCF

CAUTION:

Ifthe transmissionis driving or being driven through
a belt, chain, or gear drive, overhung loads will be
encountered. Care must be taken not to exceed
the overhung capacity of the unit. Use the follow-
ing formula to calculate overhung load.

Overhung Load = 2TK/D
T = Actual Torque (pound-inches)
D = Pitch diameter of sprocket, pulley, or gear
K = 1.0 for chain drive
1.25 for gear drive
1.25 for gear belt drive

NOTE:
After calculating, refer to tables 10, 11, and 12 on
page18 for maximum overhung load capacity.

Inselectingthe required size of Cubic Differential, follow
these steps:

1.

Determine the speed requirement of the driven ma-
chine.
Example: 750 rpm Input, 750 rpm Output

. Determine the required torque of the driven machine.

Example: 560 LB-IN

. Refer to Table 11 and select the application factor.

Example: 1.25

. Calculate the design torque by multiplying the re-

quired torque by the application factor and tempera-
ture factor.
Example: 1.25 X 560 LB-IN X 1.0 =700 LB-IN

. Referring to the torque capacity chart, find the point

where the required speed (750) intersects the Design
Torque(700LB-IN).

. Select the unit size whose torque curve lies nearest

and above the point of intersection. SELECT FHT-
A1l

Select the assembly arrangement required.

[/ SERVICE INFORMATION /

A list of replacement parts and instructions for servic-
ing the CUBIC?® Differential Transmission is available
in the Installation, Operating and Maintenance In-
structions Bulletin 216 IOM.
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