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T A B L E  O F  C O N T E N T S

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

INTRODUCT ION

GEARHEAD  PART  NUMBER  SYSTEM

PREC IS ION  PLANETARY
17 Precision Planetary
23 Precision Planetary
34 Precision Planetary
42 Precision Planetary
56 Precision Planetary

EL IM INATOR  PLANETARY
17 Eliminator Planetary
23 Eliminator Planetary
34 Eliminator Planetary

“S”  SER IES  PLANETARY
17 “S” Series Planetary
23 “S” Series Planetary
34 “S” Series Planetary

R IGHT  ANGLE  PLANETARY
17 Right Angle Precision Planetary
23 Right Angle Precision Planetary
34 Right Angle Precision Planetary
42 Right Angle Precision Planetary
56 Right Angle Precision Planetary
17 Right Angle Eliminator Planetary
23 Right Angle Eliminator Planetary
34 Right Angle Eliminator Planetary

GEARHEAD  SELECT ION  DATA/EQUAT IONS

NEMA MOTOR  MOUNT ING  D IMENS IONS  

SER V ICE  &  WARRANTY
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I N T R O D U C T I O N

7 7 5 .  8 8 3 .  3 3 6 6

CMI currently offers the following line of gearheads:

PREC IS ION  PLANETARY  (PL )
This is Carson Mfg.’s top of the line gearhead.  It is manufactured with a stainless steel
ring gear, pinion, output shaft and gears.  This line offers our highest performance and 
ratings.  We recommend the “Precision” gearhead for your most strenuous applications.
Due to its adaptability this is the gearhead we recommend for all your special needs 
applications.  This is our most complete line, offering frame sizes 17, 23, 34, 42 and 56;
13 standard ratios ranging from 3:1 to 100:1, and also offered in a low backlash option.

EL IM INATOR  PLANETARY  (EP )
Carson Mfg.’s most popular gearhead line, the “Eliminator” offers high performance and
reliability at an economical price.  The “Eliminator” was designed for strenuous 
applications, is offered in a low backlash option and comes in frame size 17, 23 and 34.
This line offers 13 standard ratios ranging from 3:1 to 100:1.

“S”  SER IES  PLANETARY  (SP )
Our most economical gearhead line, the “S” Series was developed to compete in pricing
with spur gearheads, while offering the reliability and performance of a planetary gearhead.
The “S” Series is considered our light duty gearhead.   This line is available in sizes 17, 23
and 34 and in eight standard ratios ranging from 4:1 to 100:1.  

R IGHT  ANGLE  PLANETARY  (RP )  OR  (RE )
Carson Mfg. offers right angle gearheads in both the “Eliminator” and “Precision” gearhead
lines.  Depending on your application; the “Precision” for highest performance or the
“Eliminator” for more economical applications, we feel we can meet your design needs.
Sizes and standard ratios are the same as the regular gearhead lines.

We are also capable of manufacturing custom gearheads that are engineered to meet 
customers specifications of any ratio, configuration and size.

Established in 1973, Carson Mfg. Inc. (CMI) brings to the motion control industry our experience in 
manufacturing precision machined components and assemblies for a worldwide customer base. 

Our company has made a substantial investment in research and development; and with extensive in-house 
testing that has enabled us to select superior materials and heat treating processes, our units have been
designed to provide reliable performance. Our test equipment has also allowed us to physically validate our 
catalog data. 

We will maintain an inventory of components and work in process so as to deliver standard NEMA product within
a timely manner. Our gearheads can be specified to easily mount to any motor. A special rear bracket and
clamp-on pinion are provided, usually at no extra charge.  

We take pride in the fact that our products are manufactured 100% in the USA. “Made in the USA” stands for
quality and reliability.  Our goal is to continue to provide the highest quality gearheads, with the best service at
competitive prices.  We welcome the opportunity to be the source for your gearhead requirements.
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G E A R H E A D  P A R T  N U M B E R I N G  S Y S T E M

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

GEARHEAD  L INE :
> SP = “S” Series Planetary
> EP = Eliminator Planetary
> PL = Precision Planetary
> RE = Right Angle Eliminator Planetary
> RP = Right Angle Precision Planetary

S IZE :
> 17, 23, 34, 42, 56

RAT IO :
> 003 = 3:1
> 004 = 4:1
> 005 = 5.5:1
> ETC. See Spec Sheet for available ratios

BACKLASH  TYPE :
> BLANK = Standard Backlash
> L = Low Backlash Option

MOTOR DESCR IPT ION  TO  WHICH  GEARHEAD
WILL  BE  MOUNTED  TO  OR  PRE-ASS IGNED
PROJECT  NO . :
> NEMA = Standard NEMA Motor (See Page 43)
> Specify Motor Make and Model
> Project Number Specifies Custom Modifications

2  3   PL   0  1  0   -   L   -   X  X X X
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P R E C I S I O N  P L A N E T A R Y  ( P L )

7 7 5 .  8 8 3 .  3 3 6 6

OVER V IEW:

•  The Precision Planetary (PL) line of gearheads is our high end line designed for the most
strenuous applications.

•  Made in sizes 17, 23, 34, 42 & 56 with standard ratios from 3:1 to 100:1.  We are capable
of producing ratios up to 10,000:1.
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P R E C I S I O N  P L A N E T A R Y  ( P L )

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

FEATURES :

•  Dynamic radial shaft seal at the input and output.
•  Enclosure rating = IP65.
•  Operating temperature range = -20 F to 250 F.
•  Aluminum hard anodized rear and front brackets with surface hardnesses of 60 rockwell.
•  Powder coated steel ring gear.
•  Quality sealed radial ball bearings.
•  Stainless steel output shaft.
•  Hardened precision gearing throughout.
•  Precision clamp on pinion with four clamping screws to eliminate slippage.

o o
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S I Z E  1 7  P R E C I S I O N  P L A N E T A R Y  ( P L )

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 2.869± .015
Double Stage (16:1 to 100:1) = 3.738 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

1.003:1 to 10:1Single Stage 6 90% 50003

1.6016:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

17PL004 4:1 220 166 140 1.60 x 10-5

17PL005 5.5:1 197 159 139 1.10 x 10-5

17PL016 16:1 304 276 259 1.59 x 10-5

17PL022 22:1 311 289 275 1.10 x 10-5

17PL028 28:1 394 296 285 9.54 x 10-6

17PL040 40:1 319 306 296 8.35 x 10-6

17PL049 49:1 230 224 219 9.44 x 10-6

17PL003 3:1 243 169 137 3.25 x 10-5

S
IN

G
L
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T
A

G
E
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O
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B

L
E
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T

A
G

E

17PL055 55:1 264 256 251 8.31 x 10-6

17PL007 7:1 180 151 135 9.56 x 10-6

17PL010 10:1 143 126 116 8.36 x 10-6

17PL070 70:1 231 226 224 8.30 x 10-6

17PL100 100:1 176 174 173 8.29 x 10-6
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S I Z E  1 7  P L  B E A R I N G  L I F E  V S . S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  25  LBS .

AX IAL  LOAD :  75  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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S
)

L I FE
(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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S I Z E  2 3  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 3.146± .015
Double Stage (16:1 to 100:1) = 4.249 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

2.053:1 to 10:1Single Stage 6 90% 50003

3.3016:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque at

1500 rpm input (in-lbs)
Continuous output torque at

3500 rpm input (in-lbs)
Continuous output torque at

5000 rpm input (in-lbs)
Gearhead intertia at input

(lb-in-sec2)

23PL004 4:1 482 346 285 5.24 x 10-5

23PL005 5.5:1 439 339 290 2.65 x 10-5

23PL016 16:1 698 619 571 5.32 x 10-5

23PL022 22:1 716 654 614 2.70 x 10-5

23PL028 28:1 728 676 643 1.96 x 10-5

23PL040 40:1 740 703 676 1.36 x 10-5

23PL049 49:1 535 515 501 1.90 x 10-5

23PL003 3:1 520 343 273 1.22 x 10-4

S
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T
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G

E

23PL055 55:1 615 593 578 1.34 x 10-5

23PL007 7:1 405 329 288 1.93 x 10-5

23PL010 10:1 325 280 253 1.35 x 10-5

23PL070 70:1 540 525 515 1.33 x 10-5

23PL100 100:1 411 404 399 1.33 x 10-5
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S I Z E  2 3  P L  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  50  LBS .

AX IAL  LOAD :  100  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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S I Z E  3 4  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.063 ± .015
Double Stage (16:1 to 100:1) = 5.431 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

5.473:1 to 10:1Single Stage 6 90% 50003

8.8516:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

34PL004 4:1 1144 757 604 2.77 x 10-5

34PL005 5.5:1 1074 773 638 1.51 x 10-5

34PL016 16:1 1805 1531 1374 2.86 x 10-5

34PL022 22:1 1874 1650 1515 1.55 x 10-5

34PL028 28:1 1915 1728 1609 1.14 x 10-5

34PL040 40:1 1963 1821 1728 8.04 x 10-5

34PL049 49:1 1428 1351 1298 1.11 x 10-5

34PL003 3:1 1189 724 560 6.77 x 10-4

S
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L
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T

A
G

E

34PL055 55:1 1640 1558 1501 7.94 x 10-5

34PL007 7:1 1011 768 651 1.11 x 10-5

34PL010 10:1 832 677 594 7.90 x 10-5

34PL070 70:1 1445 1390 1351 7.90 x 10-5

34PL100 100:1 1106 1078 1056 7.87 x 10-5
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S I Z E  3 4   P L  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  50  LBS .

AX IAL  LOAD :  150  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)

R
A

D
IA

L
 L

O
A

D
 (

L
B

S
)

R
A

D
IA

L
 L

O
A

D
 (

L
B

S
)

R
A

D
IA

L
 L

O
A

D
 (

L
B

S
)

L I FE
(HRS )

L I FE
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SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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S I Z E  4 2  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.624 ± .015
Double Stage (16:1 to 100:1) = 6.237 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

10.373:1 to 10:1Single Stage 6 90% 50003

16.8916:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

42PL004 4:1 1993 1256 983 1.02 x 10-3

42PL005 5.5:1 1913 1312 1062 5.87 x 10-4

42PL016 16:1 3346 2745 2419 1.05 x 10-3

42PL022 22:1 3503 3003 2711 6.01 x 10-4

42PL028 28:1 3599 3173 2913 4.65 x 10-4

42PL040 40:1 3711 3383 3173 3.57 x 10-4

42PL049 49:1 2710 2530 2411 4.56 x 10-4

42PL003 3:1 2022 1175 894 2.27 x 10-3

S
IN

G
L
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E
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O
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B

L
E
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T

A
G

E

42PL055 55:1 3118 2923 2793 3.53 x 10-4

42PL007 7:1 1826 1327 1101 4.56 x 10-4

42PL010 10:1 1527 1196 1029 3.52 x 10-4

42PL070 70:1 2754 2621 2530 3.52 x 10-4

42PL100 100:1 2113 2043 1994 3.51 x 10-4
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S I Z E  4 2  P L  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  75  LBS .

AX IAL  LOAD :  200  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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S I Z E  5 6  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 6.475 ± .015
Double Stage (16:1 to 100:1) = 8.588 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

27.113:1 to 10:1Single Stage 6 90% 50003

43.4816:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE :  Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

56PL004 4:1 4244 2512 1923 5.58 x 10-3

56PL005 5.5:1 4203 2702 2131 4.06 x 10-3

56PL016 16:1 7801 6086 5225 5.67 x 10-3

56PL022 22:1 8278 6800 5996 4.11 x 10-3

56PL028 28:1 8578 7288 6549 3.54 x 10-3

56PL040 40:1 8934 7913 7288 3.09 x 10-3

56PL049 49:1 6569 6000 5635 3.50 x 10-3

56PL003 3:1 4176 2292 1713 1.12 x 10-2

S
IN

G
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L
E
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T

A
G

E

56PL055 55:1 7566 6948 6548 3.08 x 10-3

56PL007 7:1 4093 2793 2256 3.51 x 10-3

56PL010 10:1 3509 2597 2174 3.08 x 10-3

56PL070 70:1 6713 6286 6000 3.07 x 10-3

56PL100 100:1 5174 4946 4788 3.07 x 10-3
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S I Z E  5 6  P L  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  75  LBS .

AX IAL  LOAD :  200  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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E L I M I N A T O R  P L A N E T A R Y  ( E P )

7 7 5 .  8 8 3 .  3 3 6 6

OVER V IEW:

• The Eliminator Planetary (EP) line of gearheads is our economical high end line designed for 
strenuous applications.

• Made in sizes 17, 23 & 34 with standard ratios from 3:1 to 100:1.  We are capable of 
producing ratios up to 10,000:1.
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E L I M I N A T O R  P L A N E T A R Y  

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

FEATURES :

•  Dynamic radial shaft seal at the input and output.
•  Enclosure rating = IP65.
•  Operating temperature range = -20 F to 250 F.
•  Aluminum hard anodized rear and front brackets with surface hardnesses of 60 rockwell.
•  Alloy steel powder coated ring gear.
•  Quality sealed radial ball bearings.
•  Stainless steel output shaft.
•  Hardened precision gearing throughout.
•  Precision clamp on pinion with four clamping screws to eliminate slippage.

o

o o
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S I Z E  1 7  E L I M I N A T O R  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 2.869± .015
Double Stage (16:1 to 100:1) = 3.738 ± .015

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

17EP004 4:1 177 136 116 1.60 x 10-5

17EP005 5.5:1 157 129 113 1.10 x 10-5

17EP016 16:1 211 194 182 1.59 x 10-5

17EP022 22:1 216 201 193 1.10 x 10-6

17EP028 28:1 218 207 199 9.54 x 10-6

17EP040 40:1 220 212 207 8.35 x 10-6

17EP049 49:1 158 154 152 9.44 x 10-6

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

1.143:1 to 10:1Single Stage 6 90% 50003

1.6216:1 to 100:1Double Stage 10 85% 50007

17EP003 3:1 197 140 115 3.25 x 10-5

S
IN

G
L

E
 S

T
A

G
E
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O
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B

L
E

 S
T

A
G

E

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

17EP055 55:1 183 177 175 8.31 x 10-6

17EP007 7:1 143 122 110 9.56 x 10-6

17EP010 10:1 113 101 93 8.36 x 10-6

17EP070 70:1 160 156 154 8.30 x 10-6

17EP100 100:1 122 120 119 8.29 x 10-6
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S I Z E  1 7  E P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  25  LBS .

AX IAL  LOAD :  75  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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L I FE
(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.



20

S I Z E  2 3  E L I M I N A T O R  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 3.146± .015
Double Stage (16:1 to 100:1) = 4.249 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

2.293:1 to 10:1Single Stage 6 90% 50003

3.4216:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.     NOTE :  Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

23EP004 4:1 410 294 242 5.24 x 10-5

23EP005 5.5:1 373 288 247 2.65 x 10-5

23EP016 16:1 521 463 427 5.32 x 10-5

23EP022 22:1 536 490 460 2.70 x 10-5

23EP028 28:1 545 506 481 1.96 x 10-5

23EP040 40:1 553 525 506 1.36 x 10-5

23EP049 49:1 400 385 375 1.90 x 10-5

23EP003 3:1 442 292 232 1.22 x 10-4

S
IN

G
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E
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G

E

23EP055 55:1 460 443 432 1.34 x 10-5

23EP007 7:1 344 279 245 1.93 x 10-5

23EP010 10:1 277 238 215 1.35 x 10-5

23EP070 70:1 404 393 385 1.33 x 10-5

23EP100 100:1 308 303 298 1.33 x 10-5
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S I Z E  2 3  E P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  50  LBS .

AX IAL  LOAD :  100  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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S
)

L I FE
(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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S I Z E  3 4  E L I M I N A T O R  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.063± .015
Double Stage (16:1 to 100:1) = 5.431 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

5.673:1 to 10:1Single Stage 6 90% 50003

8.4116:1 to 100:1Double Stage 10 85% 50007

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

34EP004 4:1 972 643 513 2.77 x 10-4

34EP005 5.5:1 913 657 543 1.51 x 10-4

34EP016 16:1 1350 1145 1027 2.86 x 10-4

34EP022 22:1 1401 1234 1133 1.55 x 10-4

34EP028 28:1 1432 1293 1203 1.11 x 10-4

34EP040 40:1 1469 1362 1293 8.04 x 10-5

34EP049 49:1 1067 1010 971 1.11 x 10-4

34EP003 3:1 1010 615 475 6.77 x 10-4
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E

34EP055 55:1 1228 1165 1123 7.94 x 10-5

34EP007 7:1 859 653 554 1.11 x 10-4

34EP010 10:1 707 575 505 7.90 x 10-5

34EP070 70:1 1081 1040 1010 7.90 x 10-5

34EP100 100:1 827 805 790 7.87 x 10-5
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S I Z E  3 4  E P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  50  LBS .

AX IAL  LOAD :  150  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime revo-
lutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2 the
shaft length.
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“ S ”  S E R I E S  P L A N E T A R Y  ( S P )

7 7 5 .  8 8 3 .  3 3 6 6

OVER V IEW:

• The “S” Series Planetary (SP) Line of gearheads is our most economical line designed for
light duty applications.

• Made in sizes 17, 23 & 34 with standard ratios from 4:1 to 100:1.  We are capable of 
producing ratios up to 10,000:1
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“ S ”  S E R I E S  P L A N E T A R Y  ( S P )

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

FEATURES :

• Dynamic radial shaft seal at the input and sealed bearings at the output.

• Enclosure rating = IP54

• Operating temperature range = -20 F to 250 F.

•  Aluminum hard anodized rear and front brackets with surface hardnesses of 60 rockwell.

•  Alloy steel powder coated ring gear.

•  Quality sealed radial ball bearings.

•  Stainless steel output shaft.

•  Hardened precision gearing throughout.

•  Precision clamp on pinion to eliminate slippage.

o o
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S I Z E  1 7  “ S ”  S E R I E S  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (4:1 to 10:1) = 2.17± .015
Double Stage (16:1 to 100:1) = 2.78 ± .015

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

17SP007 7:1 60 51 46 7.65 x 10-6

17SP010 10:1 48 43 39 6.69 x 10-6

17SP016 16:1 81 74 70 1.27 x 10-5

17SP028 28:1 83 79 76 7.63 x 10-6

17SP049 49:1 61 59 58 7.55 x 10-6

17SP070 70:1 61 60 59 6.64 x 10-6

17SP100 100:1 47 46 46 6.63 x 10-6

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

0.59Single Stage 12 95% 50006

0.88Double Stage 16 90% 500010

17SP004 4:1 75 57 49 1.28 x 10-5

S
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GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Ratio

4:1 to 10:1

16:1 to 100:1
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S I Z E  1 7  S P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  25  LBS .

AX IAL  LOAD :  75  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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L I FE
(HRS )

L I FE
(HRS )

L I FE
(HRS )

SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime
revolutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2
the shaft length.
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S I Z E  2 3  “ S ”  S E R I E S  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (4:1 to 10:1) = 2.436± .015
Double Stage (16:1 to 100:1) = 3.029 ± .015

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

23SP007 7:1 155 126 110 1.54 x 10-5

23SP010 10:1 125 107 97 1.08 x 10-5

23SP016 16:1 214 190 175 4.26 x 10-5

23SP028 28:1 223 208 197 1.57 x 10-5

23SP049 49:1 164 158 154 1.52 x 10-5

23SP070 70:1 166 161 158 1.06 x 10-5

23SP100 100:1 126 124 122 1.06 x 10-5

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

1.55Single Stage 12 95% 50006

1.95Double Stage 16 90% 500010

23SP004 4:1 185 133 109 4.19 x 10-5
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GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Ratio

4:1 to 10:1

16:1 to 100:1
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S I Z E  2 3  S P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  25  LBS .

AX IAL  LOAD :  75  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime
revolutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2
the shaft length.
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S I Z E  3 4  “ S ”  S E R I E S  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (4:1 to 10:1) = 3.229± .015
Double Stage (16:1 to 100:1) = 4.087 ± .015

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

34SP007 7:1 467 355 301 7.65 x 10-5

34SP010 10:1 384 313 275 6.69 x 10-5

34SP016 16:1 667 566 508 1.27 x 10-4

34SP028 28:1 670 639 595 7.63 x 10-5

34SP049 49:1 528 499 480 7.55 x 10-5

34SP070 70:1 534 514 499 6.64 x 10-5

34SP100 100:1 409 398 391 6.63 x 10-5

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

3.67Single Stage 12 95% 50006

5.10Double Stage 16 90% 500010

34SP004 4:1 529 350 279 1.28 x 10-4
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GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Ratio

4:1 to 10:1

16:1 to 100:1
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S I Z E  3 4  S P  B E A R I N G  L I F E  V S .  S H A F T  L O A D

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

AX IAL  LOAD :  0  LBS .

AX IAL  LOAD :  50  LBS .

AX IAL  LOAD :  100  LBS .

SPEED  (RPM)

SPEED  (RPM)

SPEED  (RPM)
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SPEED  (RPM) refers to the
gearheads output shaft speed.

L IFE  (HRS )  = (# of lifetime
revolutions) ÷ (60 x rpm)

F RADIAL  is calculated at 1/2
the shaft length.
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R I G H T  A N G L E  P L A N E T A R Y  

7 7 5 .  8 8 3 .  3 3 6 6

OVER V IEW:

•  We offer two lines of the Right Angle Planetary gearheads, the Right Angle Eliminator 
Planetary (RE) and the Right Angle Precision Planetary (RP).

•  The Right Angle Eliminator Planetary line is offered in sizes 17, 23 & 34.

•  The Right Angle Precision Planetary line is offered in sizes 17, 23, 34, 42 & 56.

• Standard ratios from 3:1 to 100:1.

• Capable of producing ratios up to 10,000:1.



33

R I G H T  A N G L E  P L A N E T A R Y

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

FEATURES :

•  Enclosure rating = IP65.

•  Operating temperature range = -20 F to 250 F.

•  Hardened steel spiral miter gears.

o o
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S I Z E  1 7  R I G H T  A N G L E  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 2.869 ± .015
Double Stage (16:1 to 100:1) = 3.738 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

1.82Single Stage 10 90% 50007

2.42Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

17RP004 4:1 80 80 80 2.56 x 10-5

17RP005 5.5:1 80 80 80 1.61 x 10-5

17RP016 16:1 100 100 100 1.65 x 10-5

17RP022 22:1 100 100 100 1.13 x 10-5

17RP028 28:1 100 100 100 9.74 x 10-6

17RP040 40:1 100 100 100 8.45 x 10-6

17RP049 49:1 100 100 100 9.50 x 10-6

17RP003 3:1 80 80 80 4.96 x 10-5

S
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17RP055 55:1 100 100 100 8.36 x 10-6

17RP007 7:1 80 80 80 1.27 x 10-5

17RP010 10:1 80 80 80 9.90 x 10-6

17RP070 70:1 100 100 100 8.33 x 10-6

17RP100 100:1 100 100 100 8.31 x 10-6

Ratio

3:1 to 10:1

16:1 to 100:1
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S I Z E  2 3   R I G H T  A N G L E  P R E C I S I O N  P L A N E T A R Y

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 3.146 ± .015
Double Stage (16:1 to 100:1) = 4.249 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

4.63Single Stage 10 90% 50007

5.88Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE :  Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

23RP004 4:1 280 280 280 1.49 x 10-4

23RP005 5.5:1 280 280 280 7.77 x 10-5

23RP016 16:1 350 350 350 5.93 x 10-5

23RP022 22:1 350 350 350 3.02 x 10-5

23RP028 28:1 350 350 350 2.16 x 10-5

23RP040 40:1 350 350 350 1.46 x 10-5

23RP049 49:1 350 350 350 1.96 x 10-5

23RP003 3:1 280 280 273 2.94 x 10-4
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23RP055 55:1 350 350 350 1.39 x 10-5

23RP007 7:1 280 280 280 5.09 x 10-5

23RP010 10:1 280 280 253 2.90 x 10-5

23RP070 70:1 350 350 350 1.36 x 10-5

23RP100 100:1 350 350 350 1.35 x 10-5

Ratio

3:1 to 10:1

16:1 to 100:1
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S I Z E  3 4   R I G H T  A N G L E  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.063 ± .015
Double Stage (16:1 to 100:1) = 5.431 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

11.69Single Stage 10 90% 50007

15.07Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

34RP004 4:1 525 525 525 5.73 x 10-4

34RP005 5.5:1 525 525 525 3.08 x 10-4

34RP016 16:1 656 656 656 3.05 x 10-4

34RP022 22:1 656 656 656 1.65 x 10-4

34RP028 28:1 656 656 656 1.20 x 10-4

34RP040 40:1 656 656 656 8.34 x 10-5

34RP049 49:1 656 656 656 1.13 x 10-4

34RP003 3:1 525 525 525 1.20 x 10-3
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34RP055 55:1 656 656 656 8.10 x 10-5

34RP007 7:1 525 525 525 2.08 x 10-4

34RP010 10:1 525 525 525 1.26 x 10-4

34RP070 70:1 656 656 656 8.00 x 10-5

34RP100 100:1 656 656 656 7.92 x 10-5

Ratio

3:1 to 10:1

16:1 to 100:1
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S I Z E  4 2   R I G H T  A N G L E  P R E C I S I O N  P L A N E T A R Y

5 0 0 1  G R U M M A N  D R I V E ,  C A R S O N  C I T Y ,  N V  8 9 7 0 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.624 ± .015
Double Stage (16:1 to 100:1) = 6.237 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

22.43Single Stage 10 90% 50007

34.01Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

42RP004 4:1 1100 1100 983 2.42 x 10-3

42RP005 5.5:1 1100 1100 1062 1.33 x 10-3

42RP016 16:1 1375 1375 1375 1.14 x 10-3

42RP022 22:1 1375 1375 1375 6.47 x 10-4

42RP028 28:1 1375 1375 1375 4.94 x 10-4

42RP040 40:1 1375 1375 1375 3.71 x 10-4

42RP049 49:1 1375 1375 1375 4.65 x 10-4

42RP003 3:1 1100 1100 894 4.76 x 10-3
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42RP055 55:1 1375 1375 1375 3.60 x 10-4

42RP007 7:1 1100 1100 1100 9.13 x 10-4

42RP010 10:1 1100 1100 1029 5.76 x 10-4

42RP070 70:1 1375 1375 1375 3.57 x 10-4

42RP100 100:1 1375 1375 1375 3.53 x 10-4

Ratio

3:1 to 10:1

16:1 to 100:1
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S I Z E  5 6   R I G H T  A N G L E  P R E C I S I O N  P L A N E T A R Y

7 7 5 .  8 8 3 .  3 3 6 6

DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 6.475 ± .015
Double Stage (16:1 to 100:1) = 8.588 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

58.16Single Stage 10 90% 50007

74.53Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

56RP004 4:1 2500 2500 1923 1.43 x 10-2

56RP005 5.5:1 2500 2500 2131 8.66 x 10-3

56RP016 16:1 3125 3125 3125 6.21 x 10-3

56RP022 22:1 3125 3125 3125 4.40 x 10-3

56RP028 28:1 3125 3125 3125 3.72 x 10-3

56RP040 40:1 3125 3125 3125 3.18 x 10-3

56RP049 49:1 3125 3125 3125 3.56 x 10-3

56RP003 3:1 2500 2292 1713 2.66 x 10-2
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56RP055 55:1 3125 3125 3125 3.13 x 10-3

56RP007 7:1 2500 2500 2256 6.35 x 10-3

56RP010 10:1 2500 2500 2174 4.47 x 10-3

56RP070 70:1 3125 3125 3125 3.10 x 10-3

56RP100 100:1 3125 3125 3125 3.08 x 10-3

Ratio

3:1 to 10:1

16:1 to 100:1
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DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 2.869 ± .015
Double Stage (16:1 to 100:1) = 3.738 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

1.96Single Stage 10 90% 50007

2.44Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.     NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

17RE004 4:1 80 80 80 2.56 x 10-5

17RE005 5.5:1 80 80 80 1.61 x 10-5

17RE016 16:1 100 100 100 1.65 x 10-5

17RE022 22:1 100 100 100 1.13 x 10-5

17RE028 28:1 100 100 100 9.74 x 10-6

17RE040 40:1 100 100 100 8.45 x 10-6

17RE049 49:1 100 100 100 9.50 x 10-6

17RE003 3:1 80 80 80 4.96 x 10-5
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17RE055 55:1 100 100 100 8.36 x 10-6

17RE007 7:1 80 80 80 1.27 x 10-5

17RE010 10:1 80 80 80 9.90 x 10-6

17RE070 70:1 100 100 100 8.33 x 10-6

17RE100 100:1 100 100 100 8.31 x 10-6

Ratio

3:1 to 10:1

16:1 to 100:1



23RE003 3:1 280 280 232 2.94 x 10-4
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DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 3.146 ± .015
Double Stage (16:1 to 100:1) = 4.249 ± .015

Weight
(lbs)

Ratio
Construction

Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

4.873:1 to 10:1Single Stage 10 90% 50007

6.0016:1 to 100:1Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE :  15% above continuous rating.     NOTE :  Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

23RE004 4:1 280 280 242 1.49 x 10-4

23RE005 5.5:1 280 280 247 7.77 x 10-5

23RE016 16:1 350 350 350 5.93 x 10-5

23RE022 22:1 350 350 350 3.02 x 10-5

23RE028 28:1 350 350 350 2.16 x 10-6

23RE040 40:1 350 350 350 1.46 x 10-6

23RE049 49:1 350 350 350 1.96 x 10-6
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23RE055 55:1 350 350 350 1.39 x 10-6

23RE007 7:1 280 279 245 5.09 x 10-5

23RE010 10:1 277 238 215 2.90 x 10-6

23RE070 70:1 350 350 350 1.36 x 10-6

23RE100 100:1 308 303 298 1.35 x 10-6
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DIMENS ION  “L”
Single Stage (3:1 to 10:1) = 4.063 ± .015
Double Stage (16:1 to 100:1) = 5.431 ± .015

Weight
(lbs)

Construction
Type

Backlash:
Standard

(arc-minutes)
Efficiency

Maximum
Tested

Input rpm

Backlash:
Low Backlash
(arc-minutes)

11.89Single Stage 10 90% 50007

14.62Double Stage 14 85% 500011

GENERAL  SPEC IF ICAT IONS

PEAK  TORQUE : 15% above continuous rating.    NOTE : Repeated peak torque loading may cause failure.

Part # Ratio
Continuous output torque
at 1500 rpm input (in-lbs)

Continuous output torque
at 3500 rpm input (in-lbs)

Continuous output torque
at 5000 rpm input (in-lbs)

Gearhead intertia at input
(lb-in-sec2)

34RE004 4:1 525 525 513 5.73 x 10-4

34RE005 5.5:1 525 525 525 3.08 x 10-4

34RE016 16:1 656 656 656 3.05 x 10-4

34RE022 22:1 656 656 656 1.65 x 10-4

34RE028 28:1 656 656 656 1.20 x 10-4

34RE040 40:1 656 656 656 8.34 x 10-5

34RE049 49:1 656 656 656 1.13 x 10-4

34RE003 3:1 525 525 475 1.20 x 10-3
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34RE055 55:1 656 656 656 8.10 x 10-5

34RE007 7:1 525 525 525 2.08 x 10-4

34RE010 10:1 525 525 505 1.26 x 10-4

34RE070 70:1 656 656 656 8.00 x 10-5

34RE100 100:1 656 656 656 7.92 x 10-5

Ratio

3:1 to 10:1

16:1 to 100:1
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Gearheads are incorporated into motion control systems for various reasons.  Some of the most common 
applications include:

1. Inertia Matching
2. Torque Amplification
3. Position Resolution Enhancement

The engineers at Carson Mfg., Inc. are available for technical assistance.  Below are some helpful equations and definitions.

EQUAT IONS  AND  DEF IN IT IONS

Jtotal = Jmotor + Jgear + Jref

Jref = Japp + ratio2

Tgear = [(Jgear + Jref) X (Wfinal – (Winitial) /t] + [Tapp / (ratio X e)]
Tmotor = Jtotal X (Wfinal – Winitial) /t + Tapp / ratio X e

Ttotal = Tgear X ratio X e

RPMout = RPMin / ratio

T (sec) = time

E = gearhead efficiency

Jtotal (lbs-in-sec2) = total inertia

Jtotal (lbs-in-sec2) = motor inertia

Jtotal (lbs-in-sec2) = gearhead inertia at input

Jref (lbs-in-sec2) = applications’ reflected load inertia

Japp (lbs-in-sec2) = applications’ load inertia

Tmotor (lbs-in) = motor torque required to satisfy the applications

Tgear (lbs-in) = application torque at the gearhead input

Tapp (lbs-in) = application torque at the gearhead output

Ttotal (lbs-in) = torque at the gearhead output (compare with gearhead continuous output torque)

Wfinal (rad/sec) = final angular velocity at motor output

Winitial (rad/sec) = initial angular velocity at motor output

Faxial (lbs) = axial force on the gearhead output shaft

Fradial (lbs)  = radial force on the gearhead output shaft calculated at half the shaft length

LIFE (hrs)  = bearing life hours

RPMout (rev/min) = revolutions per minute at the gearhead output

RPMin (rev/min) = revolutions per minute at the gearhead output

USEFUL  CONVERS IONS

1 in = 25.4 mm (ºF-32) x 5/9 = ºC
1 in-lb = .113 N-m 1 rad = 180/π
1 in-lb = 16 oz-in 1 degree = 60 arc minutes
1 lb = .4536 kg



43
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I TEM 17DESCR IPT ION

A SHAFT DIAMETER 0.1968

B SHAFT LENGTH 0.945

C PILOT DIAMETER 0.866

D PILOT LENGTH 0.080

E MOUNTING HOLE BOLT CIRCLE 1.725

F MOUNTING HOLE DIAMETER 4-40

G SQUARE 1.650

23

0.2500

0.810

1.500

0.062

2.625

0.206

2.250

34

0.3750

1.250

2.875

0.062

3.875

0.206

3.250

42

0.6250

1.380

2.186

0.062

4.950

0.266

4.200

56

1.1250

2.375

4.500

0.094

7.000

0.391

5.750

Any motor matching the dimensions above
will mount up to our stock gearheads.  
If your gearhead requirement involves a 
non-NEMA motor frame, we will provide the
necessary clamp-on pinion and mounting
bracket, usually at no extra charge. Please
note that the length of the mounting bracket
may differ from the gearhead catalog 
dimensions listed. All gearheads come with
a complete mounting kit which includes all
necessary hardware and instructions.

G

NEMA
MOTOR
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WARNING

This catalog and other information from Carson Mfg. Inc. and authorized distributors provide product options for
further investigation by users having technical expertise.  It is important that you analyze all aspects of your 
application and review the information concerning the product in the current product catalog.  Due to the variety
of operating conditions and applications for these products, the user, through his or her own analysis and 
testing, is solely responsible for making the final selection of the products and assuring that all performance,
safety and warning requirements of the application are met.

Products described in this document including product features, designs, specifications, availability and pricing,
are subject to change by Carson Mfg. Inc. at any time without notice.

WARRANTY

Carson Mfg. Inc. products are warranted to be free of defects in material and workmanship for a period of two
(2) years from date of shipment.  We will repair or replace, at our option, any product found to be defective within
the warranty period, provided the product is returned to the factory.  This warranty does not apply to any item
found to be damaged due to misapplication, abuse, negligence, improper installation, exceeding the maximum
values for unit, or if unit has been modified or disassembled without our written consent.  Please contact a 
customer service representative to obtain an RMA number prior to returning product.

This warranty comprises the sole and entire warranty pertaining to items provided hereunder.  Seller makes no
other warranty, guarantee or representation of any kind whatsoever.  All other warranties, including but not limited
to merchantability and fitness for purpose, whether express, implied, or arising by operation of law trade usage
or course of dealing are hereby disclaimed.

Notwithstanding the foregoing, there are no warranties whatsoever on items built or acquired wholly or partially,
to buyer’s designs or specifications.

L IM ITAT ION  OF  REMEDY

Seller’s liability arising from or in any way connected with the items sold or the contract shall be limited 
exclusively to repair or replacement of the items sold or refund of the purchase price paid by buyer, at seller’s
sole option, in no event shall seller be liable for any incidental, consequential or special damages of any kind or
nature whatsoever, including but not limited to lost profits arising from or in any way connected with this 
agreement or items sold hereunder, whether alleged to arise from breach of contract, expressed or implied 
warranty, or in tort, including without limitation, negligence, failure to warn or strict liability.
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