PIE

SPEED REDUCER & GEAR HEADS

GEAR HEADS

 PRECISION |
- INDUSTRIAL
C OMPONENTS
MECHANICAL SPECIFICATIONS DATA
SPEED REDUCERS I u1 U2, U3 & U7 Uq& U8
Specification Series Series Series
Maximum Rated Output Torque 400z.1n. 65 0z. in. 125 0z. in.
Frame Size and Dia. of Unit Size 10, 15/16 Dia. Size 11, 1-1/16 Dia. Size 18, 1-3/4 Dia.
Shaft Size 1/8" Dia. & 3mm 1/8” Dia.& 3mm 1/4” Dia. & 6mm
Max. Operating Load Torque 250z.in. 300z.in. 650z in.
U1 SERIES U2 & U3 SERIES U4 SERIES Starting Torque (Max.) 004 0z. in. .0050z.in. .03 0z.in.
Backlash (Max.) Measured at Output . : .
Shaft with 5 0z. in. Rev. Load 30 Min. (Max.) 30 Min. (Max.) 30 Min. (Max.)

Lubricated Per MIL Specs.

Qil Per MIL-L-6085a Grease Per MIL-G-23827a

Ball Bearings

ABEC-5 or Better

Gear Tolerances

Q12 or Better

Shaft Radial Play With 4 0z. Gage Load .002 In. Per In. Length Max.

Shaft End Play With 1 Lb. Gage Load .004 In. Max.
U7 SERIES U8 SERIES Weight (Approx.) 20z. 3oz 8oz
Moment of Inertia at ) ’
Input Shaft (Approx.) .007 Gm-Cm .015Gm-Cm 135 Gm-Cm?2
Use with PIC Breadboard Hanger 51-10 Modified S1-8 51-3
Inch and Metric Input and Output Shafts = 15/16" Dia. = Size 10
—.840 = 005 1.362 - Inch Metric
No. of Gear | Shaft DII’EF!IOI‘I Gear Ratio Part Part
Clusters of Rotation
3/8—e=] fm— e—a3/8 No. No.
‘ 1 Same 950:1 | U1-1 | MSR1-1
1 I . 20.19:1 u1-2 MSR1-2
ff N ] il - | 2 Opposite 30.081 | U1-3  |MSR13
N S 39.86:1 | U1-4 | MSR1-4
+—— 3 Same 50.14:1 u1-5 MSR1-5
o {062 £ 005 75.14:1 u1-6 MSR1-6
8123F9900 “D” 100.56:1 U1-7 | MSR1-7
—a=! - 062+ .005 DIA.
“— 937 = 005 150.42:1 U1-8 MSR1-8
5000 +9900 He— 062+ 005 4 Opposite 199.50:1 U1-9  |MSRt-9
301.67:1 U1-10 | MSR1-10
s 005 5 Sam 400731 | U111 | MSR1-11
f 502.78:1 | U1-12 | MSR1-12
D>’ DIMENSION 1000.27:1 U1-13 |MSR1-13
6 Opposite 2003.39:1 U1-14 |MSR1-14
Inch | 1250 *00% 3025.07:1 | U1-15 |MSR1-15
000 For Special Ratios, Consult Factory.
Metric | 2.993 T oo
Ball Bearings Throughout Unit.
Max. Rated Output Torque: 40 Oz. in.
Backlash through entire gear train less than 30'
®
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PRECISION SPEED REDUCER

Inch and Metric Input and Output Shafts = 11/16" Dia. = Size 11

1 Metri
No. of Gear Shaft Direction *Gear Ratio I::: ::r': Pea::c
SURFACE A “p Clusters of Rotation (Exact) No.** No.*** No.**
=6-32 TAP 3/16 DEEP l— 062 Tvr. Dimension g1 u21 U3-1 MSR2-1
Th0 DA cRcle . [TSOA 093 TR O 1o R ] 10:1 u22 | us2z | MSR22
BOTH ENDS [ ENDS L 062 TYP. ENDS /16 o] 1 Same 12:1 u2-3 U3-3 MSR2-3
T A T T 15:1 u2-4 us-4 MSR2-4
7 —d|ll3 ' 20:1 u2-5 U35 MSR2-5
41:{- UL s 25:1 U26 | U6 | MSR2-6
3 J% ? T 2 Opposite 30:1 u2-7 u37 MSR2-7
I N 40:1 u28 u3-8 MSR2-8
-‘—1.062 5000 DIA.A‘J va SERiEs THIS EXD ONLY. 3 Same 50:1 u2-9 U39 MSR2-9
DA 3T enos 3/8 pe——1-11/16 3/8 OoeTicAL -
TO U2 SERIES 2 Opposite 60:1 Uuz-10 U3-10 MSR2-10
80:1 U2-11 us-11 —
3 5 90:1 u2-12 U312 —
ame 100:1 U213 | U313 | MSR2-11
180:1 U2-14 U3-14 MSR2-12
ey NSION
0 DIMENSIO 200:1 U215 U315 MSR2-13
000 300:1 U2-16 U3-16 MSR2-14
Inch 1250 = goos 4 Opposite 360:1 U217 U317 MSR2-15
P 400:1 U218 U318 MSR2-16
Metric | 2.993 T g 500:1 U219 | U319 —
Ball Bearings Throughout Unit. gggf} Hgg? 3322 Msn_z-ﬂ
Max. Rated Output Torque: 65 Oz. in. 5 Same 1000.1 V2.2 U322 MSR2-18
Backlash through entire gear train less than 30". 2000:1 U2-23 U3-23 _
6 Opposite 3000:1 U2-24 U3-24 MSR2-19
5 Same 3600:1 U225 U3-25 MSR2-20
**Shaft length is 3/8 in.
***Shaft length is 5/16 in.
For Special Ratios, Consult Factory.
Inch and Metric Input and Output Shafts = 13/4" Dia. = Size 18
A Inch Metric
4-40 TAP 1/8 DEEP "“:70'90373 min. No. No.
T biuE TER CIRCLE T o5 “p” , S 4.96:1 U4 MSR3-1
- an ame 6:1 Us2 | MSR3-2
o ‘ ) Ooposite 9.93:1 v4-3 MSR3-3
Y N 0 P 15.27:1 U4-4 | MSR3-4
4 u
HU— T3 1 Same 20:1 U45 | MSR35
‘ £ \T 3011 U46 | MSR36
13 o 401 ua-? MSR3-7
2 Opposite 50.9:1 U4-8 MSR3-8
- _72.3/164.{ 2 L 80:1 U49 | MSR3-9
16— - | 100:1 U410 | MSR3-10
124.8:1 U411 —
150:1 U412 | MSR3-11
200:1 U413 | MSR3-12
3 Same 248.16:1 U4-14 | MSR3-13
““D” DIMENSIO 300.3:1 U4-15 —
N 400:1 U4-16 | MSR3-14
- 000 500:1 U4-17 | MSR3-15
Inch 2500 = goos 600:1 U4-18 | MSR3-16
4 Opposite 1000:1 U319 | MSR3-17
- +0.000
Metric | 5.993 " g5 1600:1 U4-20 | MSR3-18
Ball Bearings Throughout Unit. 6 Opposite 1800:1 u4-21 -
Max. Rated Output Torque: 125 Oz. in. 4 Opposite 2000:1 U4-22 -
Backlash through entire gear train less than 30'. 5 Same 2300:1 u4-23 —
4 Opposite 2500:1 U4-24 | MSR3-19
5 Same 3000:1 U425 | MSR3-20

*“For Special Ratios, Consult Factory.
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PRECISIONGEARHEADS

11/16" Dia. = Size 11

No. of Gear | Shaft Direction . " Part
Clusters of Rotation Gear Ratio No.
:6-32 TAP X 3/16 DEEP 437 DR. #3) (.120) 7.231 u7-1
3 HOLES EQUA R ’ .
ON 75 DIAMETER CIRCLE. le— .062 C'BORE 205 DIA. 1 Same 10.85:1 u7-2
4 HOLES EQ. 14.46:1 u7-3
_ﬂ "_06'(2)93 SPACED ON 18.08:1 U7-4
AI A o2 B 2 Opposite 2169:1 | UT-5
Hl|e - 3 Same 36.15:1 u7-6
5000 N 62]55 2 Opposite 43.39:1 U7-7
4995 - B =g 6250 65.08:1 u7-8
1 § 3 Same 72311 | U7-9
LH \ 130.15:1 | U7-10
| —]le—— 070 144.62:1 u7-mM
— {3/ t 216.92:1 | U712
4 Opposite 260.31:1 U713
1.440 MAX. 289231 | U714
361.54:1 U7-15

433.8511 U7-16
578.46:1 u7-17

MOTOR PINION DATA 5 Same 793.08:1 u7-18
Numberof Teeth. . ................................. s
Diametral Pitch . .. . 1446.15:1 | UT-19
Pressure Angle. . . .. 6 Opposite 2169.23:1 U7-20
Testing Pit_ch Radius . 2603.08:1 u7-21
Outside Diameter ... ... 1247 5 Same 3253.851 u7-22

*For Special Ratios, Consult Factory.
Ball Bearings Throughout Unit.
Max. Rated Output Torque: 65 Oz. in.
Backlash through entire gear train less than 30",
Motor and Pinion Supplied by Customer.

PRECISIONGEARHEADS

13/4" Dia. = Size 18

No. of Gear | Shaft Direction . . Part
o o7 min. DR 231 (:120) C'BORE Clusters of Rotation Gear Ratio Neo.
LT 1FeED on SO el ety 1 same 7671 | U1
1-174 DIAMETER CIRCLE . 132 SPACED ON 1.250 DIA. 16.80:1 Us-2
;':040 1562 —f=—] 25.20:1 us-3
T~ H , 33.60:1 us-4
D : - - 2 Opposite 42.76:1 us-s
67.20:1 us-6
9385 84.00:1 u8-7
19380 104.90:1 U8-8
126.00:1 us-9
- 168.00:1 ug-10
3 Same 208.46:1 us-11
252.26:1 us-12
—-—4 f=—71.070 336.00:1 Us-13
1.695 MAX, ——== 420.00:1 Us-14
504.00:1 U8-15

840.00:1 Us-16

4 Opposite 1344.00:1 U8-17

MOTOR PINION DATA 1680.00:1 Us-18
g:;'::;frra?fp Tf;:h ----------------------------------- 2100.00:1 | U8-19
Pressure Angle ... ...... 5 Same 2520.00:1 us-20
Testing Pitch Radius .. .. 6 Opposite 3360.00:1 Us-21
Qutside Diameter. . ........... ... ...l “For Special Ratios, Consult Factory.
Ball Bearings Throughout Unit.
Max. Rated Output Torque: 125 Oz. in.
Backlash through entire gear train less than 30"
Motor and Pinion Supplied by Customer.

®
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PRECISION SERVO GEARBOXES

11/4" Shaft = Ratios From 2:1 To 625:1 = ABEC-7 Ball Bearings

Exact Direction A Part Exact Direction A Part

£3/8 N Ratio | of Rotation No. Ratio | of Rotation No.
e e =26 CLEARANCE DRILL 2:1 ES-1 60:1 ES-22
T &' o1 FOR #6 SCREW (4} 3:1 ES-2 64:1 Opposite 3-13/16 ES-23
' 41 Same 3-9/32 ES-3 751 ES-24
i) “ah e s T 51 B4 | oo tses

L& o . "
* T 1% I AT ASSEMBLY (2 6:1 ES-5 100:1 | Opposite | 3-1316 | ES-26
V4 - ALTERNATE LOCATIONS OF INPUT AND 71 ES-6 125:1 ES-27
57~ QUTPUT SHAFTS AVAILABLE ON REQUEST 81 ES-7 724 ES-Z8
1/4 — 4.500 91 Same 3-9/32 ES-8 90:1 ES-29
o Rotatn may e 46 3/4 2178 /8 10:1 ES-9 96:1 Same 413116 | ES-30
in Either Direction — 12:1 ES-10 1981 ES-31
E(C3 E 15:1 ES-11 150:1 ES-32
‘ :8£2 :igggg 16:1 ES-12 180:1 ES-33
\ 2497 F2497 20:1 Same 3-9/32 ES-13 2001 £S-34
A 1 . : )

—1©@® © | T, . 25:1 ES-14 2501 |  Same | 41316 | ES-35
S 301 ES-16 2561 ES-36
= — 321 ES-16 300:1 ES-37
+002 | T | I"‘i]'ooo _E, /4 L J 36:1 Opposite 3-13/16 ES-17 375:1 ES-38
1-500 s T2/ 40:1 ES-18 400:1 ES-39
451 ES-19 5001 Same 4-13/16 ES-40

_ _ . %1 omeste | 31ame | o0 625:1 ES-41

Material: Gears — 2024-T4 Aluminum Meshing —— , .
Oil-Impregnated Bronze Bearings Available, Consult

with 303 Stainless Steel Pinions Factory.

Housing — Aluminum (Black Anodize) Precision Servo Gear Boxes with Anti-Backlash
Gears, Special Ratios, Available, Consult Factory.

OPERATING CHARACTERISTICS
H . : MaximumSpeed . ....................... ..5,000 rpm
A” UnItS Lu_bncated Wlth Static Torque Rating Output (Max.). ............. 500 0z. in.
Mil SpeC. QOil and Grease. Backlash as Measured at Output
Shaft with Input Shaft Locked . ......... .. e 30"

WORM & WHEEL ASSEMBLIES —48 & 64 PITCH

/4" Shafts = ABEC-7 Ball Bearings

5116 1.875—~] ] Exact Part

(4) CLEARANCE j r VT Pitch Ratio A B X \ No.

HOLE FOR

=6-32 SCREW \1 i 12.5:1 6878 | 2-11/32 | D1
L al® : 15:1 7920 | 2-35/64 | DJ-2

| # - 20:1 1.0003 | 2-31/32 | DJ-3

oo ‘ 22.5:1 1.1045 | 3-11/64 | DJ-4

B o002 -- - 25:1 6878 | 2-11/32 | DJ5
o1 DRILL O o ! . " 30:1 7920 | 2-35/64 | DJ-6
(2) DOWEL v i ' : ‘ 40:1 2497 | 1872 | 1.0003 | 2-31/32 | DJ-7
451 11045 | 3-11/64 | DJ-8

I 50:1 6878 | 2-11/32 | DJ-9

e 60:1 7920 | 2-35/64 | DJ-10

80:1 1.0003 | 2-31/32 | DI

‘ ,{%f P 90:1 11045 | 3-11/64 | DJ-12

| |—'—=Hq . 15:1 7190 | 2-11/32 | pa-1

S 20:1 8753 | 2:5/8 00-2

o 25:1 1.0315 | 2:31/32 | DO-3

30:1 1.1878 | 3-1/4 D0-4

. , , , 30:1 7190 | 211/32 | 005
Material: Housing — Cast Aluminum (Anodized) o4 40:1 8753 | 25/8 | DO-6
Worm — Stainless Steel 501 | 2497 | 2497 | 1.0315 | 2-31/32 | 007
Wheel _ Bronze 60:1 1.1878 3-1/4 DQ-8
All Other Parts Stainless Steel ol eyl e
Lubricated with Mil-Spec. Qil & Grease. 1004 1035 | 23132 | DOt
120:1 1.1878 | 3-1/4 DQ-12

i ) ] Maximum S %PE"M'"G CHARACTERISTICS 00 Other Shaft Diameters Available, Consult Factory.
All Units Lubricated with AKIMUM SPEEL. . - - oo 0 pm Oil-Impregnated Bearings Available, Consult Factary.

. b Static Torque Rating 48 Pitch . . . .. ..
Mil SpeC_ Oil and Grease. Static Torque Rating 64 Pitch ..................
Backlash Through Entire Train Less Than
Units Can Only be Driven at Input Shaft — Cannot
be Used as Speed Increaser.
Input Shaft may be Turned Either Direction.
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METRIC SERVO GEARBOXES

All Dimensions In Millimeters

Shaft Diameter 6mm = Ratio 2:1 To 625:1

Material:

Gears — Aluminum Meshing with

95 Gear | Shaft Direction Part Gear | Shaft Direction Part
| 418 —14?:53 % " il Ratio of Rotation A No. Ratio of Rotation A No.
(] - - — n -
1 ¢ for M4 Screw 2:1 MGB3-1 50:1 . 9.8 MGB3-15
Bl | T 31 MGB3-2 6oy | Opposit MGB3-16
N = 4:1 Same 83.3 MGB3-3 80:1 . MGB3-17
x:]
T N 51 MGB3-4 100:1 Opposite %8 | meB3-18
U ternate Locations of input and .

L_ Output Shafts Avatlable on Request 6:1 MGB3-5 150:1 Same 122.2 | MGB3-19
input Rotation :\: be 1 150 50— |- 190 10:1 Same ga3 | MGB36 200:1 MGB3-20
mpElther Dlrectmny ’ I_ | 121 ) MGB3-7 300:1 Same 122.2 MGB3-21

g L o000 151 MGB3-8 400:1 MGB3-22

5993 | | S 16:1 Same g3.3 | MGB39 500:1 Same 122.2 | MGB3-23

. 20:1 MGB3-10 625:1 MGB3-24

weor_oureur [, 1 T 251 MGB3-11
LI
L 2540 30:1 MGB3-12 OPERATING CHARACTERISTICS

38,10+0,05 —E 127 -J 635 L 572 4| 36:1 Opposite 9.8 | MGB3-13 Maximum Speed ... ... oo 5000 rpm
401 MGB3-14 Static Torque Rating Output (Max.).......... ... 354N-m

Special Shaft Sizes or Ratios Available, Consult Factory.
Available With Anti-Backlash Gears, Consult Factory.

Stainless Steel Pinions
Housing — Aluminum {Black Anodize)

Backlash as Measured at Output
Shaft with Input Shaft Locked ...... . .......... 30’ Max.
Ball Bearing Tolerance ........... .

INTERMITTENT MOTION ASSEMBLY

48 Pitch Gears = /2" Shaft

#26 CLEARANCE DRILL

FOR #6 SCREW (4)

#31 (.1200) DRILL THRU
FOR 1/8 DOWEL PIN

L& ——— AT ASSEMBLY (2)

ALTERNATE LOCATIONS OF INPUT AND
OUTPUT SHAFTS AVAILABLE ON REQUEST
1/4 —
3/4 f— 2-1/8 —= 3/4
4 - B
+.0000 I +.0000
—.0002 —.0002
3.13/16 .24971 F .2497
l TE Ql B ¢3T
& [mass: )
lgoo 5 1/a L2-1/4J
Phone: 800-243-6125 = FAX: 203-758-8271 DESIGN
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MATERIAL SPECIFICATIONS
Gears: 2024-14 Aluminum Meshing with
303 Stainless Steel
Geneva: 303 Stainless Steel
Housing: Aluminum — Black Anodized
Lubricated with Mil Spec. Oil and Grease

OPERATING CHARACTERISTICS

Maximum Speed — 300 rpm

Input Travel — Either Direction and Reversible.

Backlash as Measured at Qutput Shaft with
Input Shaft Locked — 30’

*Degrees of Output *2 Cam Followers on Driver Available,
Per Each Full ';la"t Consult Factory.

Revolution of Input | - Special Output Angles, Shaft Sizes
90° EV-1 and Shaft Locations Available,
60° EV-2 Consult Factory.
450 Ev.3 | Intermittent Motion Assemblies Available

with Oil-impregnated
30° EV-4 Bearings, Consuit Factory.
22°30’ EV-5 | Lightening Holes Optional, Consult Factory.

10° EV-6

®




——————
HELICALGEARASSEMBLIES —48PITCH

1/4" Shaft Diameter = ABEC-7 Ball Bearings

5/15«'
(4) CLEARANCE
WOLE FOR |

#6-32 SCREW

+.0000 i#
_A.oooz I &

SPOT DRILL FOR—]
(2) DOWEL PINS .

2-7/8

Material: Housing — Cast Aluminum (Anodized)

Pinion — Stainless Steel

Gear — 2024-T4 Aluminum (Anodized)
All Other Parts — Stainless Steel

Maximum Speed
Static Torque Rating (48 Pitch) .
Backlash Through Entire Train

OPERATING CHARACTERISTICS

. 2,000 rpm
J 100in. oz.
............... Less Than 30°

Units may be used as speed increaser by driving output shaft.
Shafts may be driven in either direction.
Units are assembled with R.H. helical gears and are available

with L.H. helicals upon request.

. Exact Part
Pitch Ratio A X ¥ No.
11| gy | 5% | 2 V64 | DU4

w | 21 | 2| st | 21932 | DUS
31 | Y | y4787 | 3 3116 | DU

Other Ratios and Oil-impregnated Bearing Units are Available,

Consult Factory.

Other Shaft Diameters Available, Consult Factory.

MITERGEARBOXES —48 PITCH

1:1 Ratio = ABEC-7 Ball Bearings

b B*IL

1/4 DEEP

D
(4) =4-40 TAP 406 406 "
7/32 DEEP ; ! i
(BOTH_ENDS) i
* 4 _ > . as/64
1125 Y w
=+ .001 156 T +.0000
937 L | -
R W g
¥ T e 11a A _—7/8 DA \
-875 »3‘;‘;—--] DIA. I—— ‘ Double End Unit >«
- ! Available on Request

+—.812

+.0000
A Zo002

Shaft 114 Shaft Size A B C D Part No.
Pitch 48 1/4 2497 | 172 9/32 3/4 BA-3
RPM (Max.) 2500 Other Shaft Diameters & Pitches Available, Consult Factory.
Static Torque Available with Qil-Impregnated Bronze Bearings, Consult Factory.
100
In.0z. (Max.)

Material: Housing — Aluminum (Anodized)
Pinion — Stainless Steel
Gear — 2024-T4 Aluminum (Anodized)

All Other Parts — Stainless Steel

BEVEL GEARBOXES —48 PITCH

/4" Shaft Diameter = 1:1 To 1:3 Ratios = ABEC-7 Ball Bearings

-.0002

4} CL. DR. &
SPOT FACE FOR _.-

#6-32 SCREW i

T
mgws)
3/8| spoT DRILL FOR
E (2) 1/8" DIA.

Shaft 14
Pitch 48
RPM (Max.) 2500
Static Torque
In.0z. {Max.) 100

‘ DOWEL PINS
1/32"
7:8 B |
o NP
(O} =

B =00

vl f

1/4
11-6

Exact Part

A Ratio B ¢ D & " No.
11 2 BA-11
é‘}g? 12 | 1500 | 2516 | 312 | 258 214 | 15116 | BA-12
13 2.9/16 BA-13

Other Shaft Diameters & Pitches Available, Consult Factory.

Available with Oil-impregnated Bronze Bearings, Consult Factory.

Material: Housing — Aluminum (Anodized)
Pinion — Stainless Steel
Gear — 2024-T4 Aluminum (Anodized)

Bearings and Gears Lubricated with Mil. Spec. Oil and Grease
All Other Parts — Stainless Steel

®
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