




/GENERAL INFORMATION/ 

Table 1. Backlash - Al l Series 

Differen tial Backlash Backlash 

Size* Input/Output Correction/Output 

(Static or Dynamic) (Dynamic) 

F ( )-01 less than 7 arcmin less than 7 arcmin 
F ()-A1 less than 7 arcmin less than 7 arcmin 
F ()-B1 less than 9 arcmin less than 9 arcmIn 
F ( )-C1 less than 9 arcmin less than 9 arcmIn 
F { )-D1 less than 12 arcmIn less than 12 arcmm 
F ( )-E1 less than 15 arcmin less than 15 arcmin 

One arcmin equals 1/6(/J equals 0. 01 l° 
* Measured on planetary side of differential (X Shaft) 

Refer to the following tables below for maximum over­
hung load capacity: 

Table 2. FHT Series Max. Overhung Load 

Size "X" Shaft "Y" Shaft 

FHT-01 350 Pounds 350 Pounds 
FHT-A1 450 Pounds 450 Pounds 
FHT-B1 650 Pounds 650 Pounds 
FHT-C1 850 Pounds 850 Pounds 
FHT-D1 1050 Pounds 1050 Pounds 
FHT-E1 1400 Pounds 1400 Pounds 

Table 3. FRA & FRS Series Max. Overhung Load 

Size "X" Shaft "Y" Shaft 

FRA-01 
FRA-OA 

FRA-A1 

FRA-AB 

FRA-B1 

FRA-BC 

FRA-C1 

FRA-CD 

FRA-D1 

FRA-DE 

 

350 Pounds 
450 Pounds 
450 Pounds 
650 Pounds 
650 Pounds 
850 Pounds 
850 Pounds 

1050 Pounds 
1050 Pounds 
1400 Pounds  

350 Pounds 
350 Pounds 
600 Pounds 
600 Pounds 
800 Pounds 
800 Pounds 

1100 Pounds 
1100 Pounds 
1600 Pounds 
1600 Pounds  

Table 4. FT Series Max. Overhung Load 

Size "X" Shaft "Y" Shaft 

FT-01 350 Pounds 120 Pounds 
FT-A1 450 Pounds 150 Pounds 
FT-B1 650 Pounds 220 Pounds 
FT-C1 850 Pounds 285 Pounds 
FT-D1 1050 Pounds 350 Pounds 
FT-E1 1400 Pounds 460 Pounds 

Table 5. Suggested Application Factors 

P ower Operating 

S our ce Hour s 

Uniform 

Light 
Shock 

Medium 
Shock 

per Day 

Intermittent 2 hrs. 
10 Hrs. 
24 Hrs. 

lntermittent2 hrs. 
10 Hrs. 
24 Hrs. 

Intermittent 2 hrs. 
10 Hrs. 
24 Hrs. 

Table 6. Temperatures 

AMBIENT 
TEMPERATURE 

50° F 
70° F 
90° F 

105° F 
120° F 

Nature of Load 

Uniform Moderate Heavy 
Shock Shock 

1.00 1.10 1.50 
1.10 1.25 1.75 
1.50 1.75 2.00 
1.10 1.50 1.75 
1.50 1.75 2.00 
1.75 2.00 2.25 
1.50 1.75 2.00 
1.75 2.00 2.25 

2.00 2.25 2.50 

TEMPERATURE 
FACTOR 

.9 
1.0 
1.1 
1.2 
1.4 
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Table 7. FT Series Outline Dimensions 
2 2 2 

SIZE B DX Dv D. F2 
F

3 G1 G2 
I J 

K
1 � 

Lx Ly Lz M1 � M4 Ms 4 4 4 
�K

4 

FT-01 3.46 718 518 518 .40 .12 3.150 1.378 1590 1590 1/4-20 1.378 1.181 1.181 3.504 2.953 2.717 1.378 
88MM 22MM 16MM 14MM 10MM 3MM 80MM 35MM 40.4MM 40.4 MM 5116-18 35MM 30MM 30MM 89MM 75MM 69MM 35MM 

5116-18 
1/4-20 

FT-A1 4.13 11/4 718 518 .24 .12 3.150 1.575 1.590 1.590 5116-18 1.772 1.378 1.181 4.331 3.425 3.219 1.378 
105MM 32MM 22MM 14MM 6MM 3MM 80MM 40MM 40 .4MM 40.4MM 5116-18 45MM 35MM 30MM 110MM 87MM 81.75MM 35MM 

5116-18 
1/4-20 

FT-B1 4.61 1518 1114 518 .24 .12 3.150 1.575 1.590 1.590 3/8-16 2.362 1.772 1.181 5.079 4.134 3.661 1.m 
117MM 42MM 32MM 14MM 6MM 3MM 80MM 40MM 40.4 MM 40.4MM 3/8-16 60MM 45MM 30MM 129MM 105MM 93MM 45MM 

3/8-16 
114-20 

FT-C1 5.00 23.116 1518 3,14 .28 .12 3.740 1.772 1.860 1.860 112-13 3.346 2.362 1.181 6.339 4.921 4.439 1.772 
127MM 55MM 42MM 18MM 7MM 3MM 95MM 45MM 47.2MM 47.2MM 318-16 80MM 60MM 30MM 161 MM 125MM 112.75MM 45MM 

112-13 
1/4-20 

FT- D1 5.91 23,18 115116 1 .31 .12 5.512 2.362 2.259 2.259 112-13 3.740 2.953 1.772 7.205 6.024 5.217 2.362 
150MM 60MM 50MM 26MM 8MM 3MM 140M� 60MM 57.38MM 57.38MM 3/8-16 95MM 75MM 45MM 183MM 1 53MM 132.5MM 60MM 

112-13 
1/4-20 

FT-E1 6.46 2112 23,18 11/4 .35 .12 7.087 2.362 2.520 2.520 518-11 3.937 3.150 1.772 1.717 6.535 6.496 2.362 
164MM 65MM 60MM 32MM 9MM 3MM 180MI\I 60MM 64MM 64MM 318-16 100MM 80MM 45MM 96MM 166MM 165MM 60MM 

3,14-10 
1/4-20 

1 
R1 

3 3 

SIZE 0 Q � s T u V v2 
w w2 

X x1 � y y2 
KEY

1 
KEY

2 
4 4 

FT-01 1.575 .04 5116-18 2.36 3.858 4.921 1.969 1.969 3.937 3.346 3.937 1.417 1.260 3.937 3.937 3,l16x3/16 3,116x3/16 
40MM 1 MM 1/4-20 60MM 98MM 125MM 50MM 50MM 100MM 85MM 100MM 36MM 32MM 100MM 100MM 6x6MM 5x5MM 

FT-A1 1.575 .04 318-16 2.36 4.409 5.906 2.165 2.165 4.331 3.740 4.331 1.575 1.654 4.331 4.331 1/4x1/4 3/16x3/16 
40MM 1MM 5116-18 60MM 112MM 150MM 55MM 55MM 110MM 95MM 110MM 40MM 42MM 110MM 110MM 10x8MM 5x5MM 

FT-B1 1.575 .04 112-13 2.36 4.882 6.693 2.559 2.559 4.646 4.646 5.709 2.047 1.496 5.709 5.079 3/8x3/8 3.116><3/16 
40MM 1 MM 3/8-16 60MM 124MM 170MM 65MM 65MM 118MM 118MM 145MM 52MM 38MM 145MM 145MM 12x8MM 5x5MM 

FT-C1 1.772 .04 518-11 2.76 5.827 8.268 2.756 2.756 5.512 5.512 6.299 1.969 1.811 6.299 5.512 112><112 3.116x3/16 
45MM 1 MM 112-13 70MM 148MM 210MM 70MM 70MM 140MM 140MM 160MM 50MM 46MM 160MM 140MM 16x10MM 6x6MM 

FT-D1 1.969 .04 518-11 3.35 6.890 10.236 4.331 3.937 8.661 6.693 5.512 2.244 2.283 5.512 8.661 5l8x5l8 1/4x1/4 
50MM 1 MM 112-13 85MM 175MM 260MM 110MI\I 100MM 220MM 170MM 140MM 57MM 58MM 140MM 220MM 18x11MM 8x7MM 

FT-E1 
2.362 .04 3,14-10 3.54 8.268 12.992 5.906 4.921 11.811 8.661 5.512 2.480 2.362 5.152 11.417 5l8x5l8 3/8x3/8 
60MM 1MM 112-13 90MM 210MM 330MM 150M� 125MM 300MM 220MM 140MM 63MM 60MM 140MM 290MM 18x11MM 10x8MM 

' Nominal Dimension. 
2 Nominal Dimension. 

Tolerance Conforms to ANSI Class LC
3 

Tolerance Conforms to ANSI Class LC, 

3 Keyseats Conform to ANSI Standard 
• Metric Shafts Standard. (English diameters optional)
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Figure 11. FT Series Torque Capacity 
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N 

4.567 
116MM 
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3 

KEY
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Table 8. FRA Series Outline Dimensions 
1 2 2 2 

SIZE A
D 

B C DX Dv Dz E
D 

F1 F2 F3 F4 G1 G2 H I J 
K1� 

4 4 4 � K4 

FRA-01 4331 5.709 4.Q16 7/8 7/8 518 3228 .14 .40 .12 .55 3.150 1.378 5.08 1.590 1.590 5116-18 
110MM 145MM 102MM 22MM 22MM 14MM 82MM 3.5MM 10MM 3MM 14MM 80MM 35MM 129MM l40.4MM 40.4MM 5116-18 

5116-18 
1/4-20 

FRA-OA 4.331 5.709 4.016 7/8 7/8 518 3228 .14 24 .12 .55 3.150 1.575 5.83 1.590 1.590 5116-18 
110MM 145MM 102MM 22MM 22MM 14MM 82MM 3.5MM 6MM 3MM 14MM 80MM 40MM 148MM l40.4MM 40.4MM 5116-18 

5116-18 
1/4-20 

lt-KA·A1 5.512 6.890 5.118 11/4 11/4 518 4.134 .18 24 .12 .55 3.150 1.575 6.42 1.590 1.590 318-16 
140MM 175MM 130MM 32MM 32MM 14MM 105MM 4.5MM 6MM 3MM 14MM 80MM 40MM 163MM l40.4MM 40.4MM 5116-18 

5116-18 
1/4-20 

lt-KA·All 5.512 6.890 5.118 11/4 11/4 518 4.134 .18 24 .12 .55 3.150 1.575 6.73 1.590 1.590 3/8-16 
140MM 175MM 130MM 32MM 32MM 14MM 105MM 4.5MM 6MM 3MM 14MM 80MM 40MM 171 MM 40.4MM 40.4MM 3/8-16 

318-16 
1/4-20 

FRA-B1 6.693 8.465 6299 1518 1518 518 5.118 .18 24 .12 .71 3.150 1.575 7.32 1.590 1.590 1/2-13 
170MM 215MM 160MM 42MM 42MM 14MM 130MM 4.5MM 6MM 3MM 18MM 80MM 40MM 186MM /I0.4MM 40.4MM 318-16 

318-16 
1/4-20 

IFKA·IH, 6.693 8.465 6299 1518 1518 314 5.118 .18 28 .12 .71 3.740 1.772 7.64 1.860 1.860 1/2-13 
170MM 215MM 160MM 42MM 42MM 18MM 130MM 4.5MM 7MM 3MM 18MM 95MM 45MM 194MM 47.24MI', 47.24M! 318-16 

1/2-13 
.,, ""

FRA-C1 8268 10236 7.677 23116 23116 314 6299 20 28 .12 .71 3.740 1.772 8.43 1.860 1.860 5/8-11 
210MM 260MM 195MM 55MM 55MM 18MM 160MM 5MM 7MM 3MM 18MM 95MM 45MM 214MM 47.24MN 47.24Ml 3/8-16 

1/2-13 
1/4-20 

I1-KA·l,;U 8268 10236 7.677 23116 23116 1 8299 20 .31 .12 .71 5.512 2.362 9.17 2259 1<2:>9 �� 

210MM 260MM 195MM 55MM 55MM 26MM 160MM 5MM 8MM 3MM 18MM 140MM 60MM 233MM 57.38MN 57.38M! 3/8-16 
1/2-13 
1/4-20 

FRA-D1 10236 12.992 9.646 2318 2318 1 7R,74 20 .31 .12 .91 5.512 2.362 10.16 2259 2.480 5/8-11 
260MM 330MM 245MM 60MM 60MM 26MM 200MM 5MM 8MM 3MM 23MM 140MM 60MM 258MM 57.38M� 83MM 318-16 

1/2-13 
1/4-20 

FRA-DE 10.236 12.992 9.646 2318 2318 1 1/4 7R,74 20 .35 .12 .91 7.087 2.362 10.59 2.520 2.520 314-10 
260MM 330MM 245MM GOMM 60MM 32MM 200MM 5MM 9 MM 3MM 23MM 180MM 60MM 269MM 64MM 64MM 3/8-16 

314-10 
1/4-20 

FRA-E1 12.992 16.929 12.205 21/2 3 11/4 10236 20 .35 .12 1.14 7.087 2.362 11.97 2.520 2.520 5/8-11 
330MM 430MM 310MM 65MM 75MM 32MM 260MM 5MM 9MM 3MM 29MM 180MM 60MM 304MM 64MM 64MM 318-16 

1/2-13 
1/4-20 

1 1 

R, 
SIZE M

2 
M

J 
M

4 
M

5 
N 0 p Q � s T u

D V w X y z 

FRA-01 4.37 3.346 2.717 3.95 4.5669 1.575 1.77 .04 5116-18 2.36 3.858 4.921 1.969 3.937 3.937 3.937 2.756 
111MM 85MM 69MM 100MM 116MM 40MM 45MM 1 MM 5116-18 60MM 98MM 125MM SOMM 100MM 100MM 100MM 70MM 

FRA-OA 4.37 3.504 3.219 4.45 5.1180 1.575 1.77 .04 5116-18 2.36 4.409 5.906 2.165 4331 4331 4331 2.756 
111MM 89MM 81.75MM 113MM 113MM 40MM 45MM 1MM 5116-18 60MM 112MM 150MM 55MM 110MM 110MM 110MM 7QMM 

FRA-A1 5.39 4.094 3219 4.45 5.118 1.575 1.97 .04 3/8-16 2.36 4.409 5.906 12.165 4331 4331 4.331 3.543 
137MM 104MM 81.75MM 113MM 113MM 40MM 50MM 1 MM 3/8-16 60MM 112MM 150MM 55MM 110MM 110MM 110MM 90MM 

FRA-AB 5.39 4252 3.661 4.84 6.1024 1.575 1.97 .04 1/2-13 2.36 4.882 6.693 2.559 4.646 5.709 5.709 3.543 
137MM 108MM 93MM 123MM 55MM 40MM 50MM 1 MM 3/8-16 60MM 124MM 170MM 65MM 118MM 145MM 145MM 90MM 

FRA-B1 6.77 4.843 3.661 4.84 6.1024 1.575 2.56 .04 1/2-13 2.36 4S82 6.693 2.559 4.646 5.709 5709 4.331 
172MM 123MM 93MM 123MM 55MM 40MM 65MM 1 MM 1/2-13 GOMM 124MM 170MM 65MM 118MM 145MM 145MM 110MM 

FRA-BC 6.77 4.921 4.439 5.63 7.2835 1.772 2.56 .04 1/2-13 2.76 5.827 8268 2.756 5.512 6299 6299 4331 
172MM 125MM 112.75MM 143MM 185MM 45MM 65MM 1 MM 1/2-13 70MM 148MM 210MM 70MM 140MM 160MM 160MM 110MM 

FRA-C1 8.66 5.709 4.439 5.63 72835 1.772 3.35 .04 5/8-11 2.76 5.827 8268 2.756 5.512 6299 6299 �.315 
220MM 145MM 112.75MM 143MM 185MM 45MM 85MM 1 MM 5/8-11 70MM 148MM 210MM 70MM 140MM 160MM 160MM h35MM 

FRA-CD 8.66 6.024 5217 720 8.8583 1.969 3.35 .04 518-11 3.35 6.890 10236 4331 8.662 5.512 5.512 �.315 
220MM 153MM 132.5MM 183MM 225MM 50MM 85MM 1 MM 5/8-11 85MM 175MM 260MM 110MN 220MM 140MM 140MM h35MM 

FRA-D1 10.43 7.008 5217 720 8.8583 1.969 4.33 .04 5/8-11 3.35 6S90 10.236 4.331 8.662 5.512 5.512 �.906 
265MM 178MM 132.5MM 183MM 225MM 50MM 110MM 1 MM 5/8-11 85MM 175MM 260MM 110MN 220MM 140MM 140MM h50MM 

FRA-DE 10.43 7.165 6.496 8.58 11.4173 2.362 433 .04 314-10 3.54 8268 12.992 5.906 11.811 5.512 5.512 5.906 
265MM 182MM 165MM 218MM 290MM 60MM 110MM 1 MM 314-10 90MM 210MM 330MM 150MN 300MM 140MM 140MM hSOMM 

FRA-E1 13.39 8.543 6.496 8.58 11.4173 2.326 5.91 .04 314-10 3.54 8268 12992 5.906 11.811 5.512 5.512 �.055 
340MM 217MM 165MM 218MM 290MM 60MM 150MIV 1 MM 314-10 90MM 210MM 330MM 150M� 300MM 140MM 140MM �30MM 

3 Keyseats Conform to ANSI Standard 1 Nominal Dimension. Tolerance Conforms to ANSI Class LC
3 

2 Nominal Dimension. Tolerance Conforms to ANSI Class LC, 4 Metric Shafts Standard. (English diameters optional)

� Ly � M1 

h.378 1.378 1.181 6.85 
�5MM i35MM 30MM 174Mrv 

1.378 1.378 1.181 7.44 
35MM l35MM 30MM 189Mrv 

n.112 1.772 11.181 0,..., 
�5MM �5MM 30MM 214Mrv 

1.772 1.m 1.181 8.74 
45MM �5MM 30MM 222MIV 

2.362 12.362 1.181 9.92 
60MM "OMM 30MM 252MIV 

2.362 �.362 1.181 1028 
60MM �OMM 30MM 261 MM 

3.346 3.346 1.181 12.05 
B5MM MMM 30MM 306MM 

3.346 ;$.346 1.772 ll.tsJ 

B5MM 85MM 45MM 326MM 

3.740 3.740 1.772 14.21 
95MM 95MM 45MM 361 MM 

3.740 3.740 1.m 14.69 
95MM 95MM 45MM 373Mi', 

3.937 4.724 1.772 16.26 
OOMM 120Mrv l45MM 413MM 

3 3 3 

KEY1 4 KEY2 4 KEY3 
4 

3116"3116 3116"3116 3116x3/16 
6x6MM 5x5MM 6x6MM 

1/4x1/4 3116x3/16 3116x3/16 
10x8MM 5x5MM 6x6MM 

1/4x1/4 3116"3/16 1/4x1/4 
10x8MM 5x5MM 10x8MM 

3/8x3/8 3116x3/16 1/4x1/4 
12x8MM 5x5MM 10x8MM 

l'8x3/8 3116x3/16 3/8x3/8
12x8MM 5x5MM 12x8MM 

1/2x1/2 3116x3/16 3/8x3/8
16x10MM 6x6MM 12x8MM 

1/2x1/2 3116x3/16 1/2x1/2 
16x10MM 6x6MM 16x10MM 

5l8x5l8 1/4x1/4 112x1/2 
18x11 MM 8x7MM 16x10MM 

5l8x5l8 1/4x1/4 5l8x5l8 
18x11 MM 8x7MM 18x11 MM 

5l8x5l8 3/8x3/8 518X518 
18x11MM 10x8MM 10x11 MM 

5l8x5l8 3/8x3/8 5l8x5l8 
18x11MM 10x8MM 18x11 MM 
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Figure 18. Arrangements 
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Arrangement H 

Table 9. Ratio/Soeed Chart. lnout to Planetarv Table10. Ratio/Speed Chart. Input to RightAngle Box 
Example: 1000RPM input to planetary "X" shaft Example: 1000RPM input to planetary "Y" shaft 

± 1800 RPM correction @ "Z" shaft ± 1800 RPM correction @ "Z" shaft 
Output @ right angle box "Y" shaft Output @ right angle box "X" shaft 

Overall Ratio 1 :3 1:2.25 1 :2 1 :1.5 1: 1 * 
Input: output 

Overall Ratio 
1: 1 * 2.25:1 3:1 Input: output 1.5:1 2:1

Output Speed 
3000 2250 2000 1500 1000 rpm 

Output Speed 
1000 666.67 500 444.44 333.33 rpm 

Correction Ratio 
43:1 57.33:1 64.5:1 86:1 129:1 Input: output 

Correction Ratio 
129:1 Input: output 129:1 129:1 129:1 129.1 

Corrected Output 
±41.86 ±31.40 ±29.91 ±20.93 ±13.95 Speed rpm 

Corrected Output 
±13.95 ±13.95 ±13.95 ±13.95 ±13.95 Speed rpm 

*Not available for FRS-FRN option Note: Other arrangements are available. If the required assembly is 

not shown, the customer should supply an application sketch. 
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Figure 19. FRA Series Torque Capacity 



FRAOPTIONS 

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 
ofTransmissions. Table 5 shows the shifter envelope for 
each size together with shifting handle height and 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). 

Top 

Side 

Figure 20. FRS-FRN Option 

Shifter Position: TR 

Neutral 

Shifter Position: TF 

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. 

TR -Top Rear 
TF - Top Forward 
EU - End Up 

Table 11. Shifter E n velope 

Size RAO RD 

FRS-01 600 11/4 

FRS-OA 600 1 1/4 

FRS-A1 600 11/4 

FRS-AB 600 11/4 

FRS-B1 600 11/4 

FRS-BC 600 11/4 

FRS-C1 600 11/4 

FRS-CD 600 11/4 

FRS-D1 600 11/4 

FRS-DE 600 11/4 

 

Table 12. FRS and FRN Options 

RH RT 

31/2 1.53 
31/2 1.53 
31/2 2.00 
31/2 2.00 
31/2 2.53 
31/2 2.53 
31/2 2.53 
31/2 2.53 
31/2 4.00 
31/2 4.00 

Ratio/Speed Input to right angle box 

1.5:1 

Ratio 2:1 
2.25:1 

3:1 

Reverse 

Neutral Forward Reverse 

Shifter Position: EU 

• 

• 

Neutral Forward Reverse 

Figure 21. FRA Shifter Positions 
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Figure 22. FHT Series Outline Dimensions 
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