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DELPHI INTERIOR AND LIGHTING

BOSCH VAN DOOR MOTOR SPECS

No Load Speed: 75 RPM
Stall Torque 34 Nm
Clockwise:

Stall Torque 30 Nm

Counter-Clockwvise:

Stall Current: 44 Amps
All specs at 12 VVdc.

Bosch Motors are used in the 1999 Toyota Sienna and the 1999 Ford Windstar. If
you wish to purchase an additional Bosch motor, you must buy the entire “Power
Sliding Door unit”. The Bosch motor is the right hand side motor. Great care must
be taken when removing the motor from the front door unit. The retaining clips
must be removed from the output shaft or damage will occur to the shaft.

TIAGENE VAN DOOR MOTOR SPECS

No Load Speed: 75 RPM

Stall Torque 37 Nm

Clockwise:

Stall Torque 34 Nm

Counter-Clockwise:

Stall Current: 40 Amps
All specs at 12 Vdc.

Tiagene Motors are used in 1999 GM Minivans including the Chevy Venture,
Pontiac Transport, and Oldsmobile Silouette. If you wish to purchase an additional
Tiagene motor, you must buy the entire “Power Sliding Door unit”. Great care must
be taken when removing the motor from the front door unit. The retaining clips
must be removed from the output shaft or damage will occur to the shaft.
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Product Specifications
Note: P101 and P103 models are pressure, V102 mode! is vacuum.

Gast

Oilless Diaphragm Pump 1.3 ctm

Miniature Diaphragm
22D Series

! SHADED POLE MOTOR
10 PSI CONTINUOUS PRESSURE (20 PSI INTER.),
22" HG MAX. VACUUM, 0.66 CFM OPEN FLOW

PSC MOTOR
30 PSI MAX. PRESSURE, 24" HG MAX. VACUUM,
0.7 CFM OPEN FLOW

DC MOTOR
30 PSI MAX. PRESSURE, 22.5" HG MAX. VACUUM,
1.3 CFM OPEN FLOW

PRODUCT FEATURES

* Permanently lubricated ball bearings on rod and
motor drive bearing

* Rear sleeve bearing (DC P103 models have ball bearing
for higher pressure)

* Field service capability

* PSC models include attached capacitor

* Includes AJ988 filter assembly, unattached

MATERIALS OF CONSTRUCTION

* Head assembly and bracket made of polyphenyiene
sulfide (PPS) for excellent chemical and heat resistance
 Stainless steel valves

* Neoprene/nylon diaphragm standard

Mode! Number Motor RPM R:;nu::g HP | kw Il:‘:.‘[wklé * Other diaphragm materials available
2201-P101-AKV 115-60-1° 1725 1.6 1720 1 0.04 148 12,16 -_—
2201.VA02AKV | 115601~ | 1725 | 1.6 | 20 | 0.04 |48 216 RECOMMENDED ACCESSORIES
2201-P101-DKV | _PSC 115-60-1 | 1725 | 0.7 | 1/20 ] 0.04 |55 [2.48] .

2201-P101-DPV [PSC 230-50/60-1] 1725~ |__0.8_| 1/20 | 0.04 | 5.5 |2.48 ,mg‘j‘\jjiﬂﬂ S alve
2201-V102-0KV] PSC115:60-1 | 1725 | 05 | 1120 | 0.04 55[248]  angasp Pressure gauge
2201-P101.KGV | 12V 0C 3200 | 62 | 1/8 | 009 [4812.16] , aao03 Pressure relief vaive
2201-P103-KGB |___ 12V OC 3200 | 62 | 1/ 009 [49(221] , arsgaa Rupber feet (3)
22D1-V102:KGV | 12v OC 3200 | 5.1 | 1/8 | 0.09 | 4.8 12.16 ;
22D1-P101-KHV | __ 24V OC 3200 | 35 | 1/8 1009 148 2.16

2201-P103-KHB |24V OC 3200 | 35 | 18 ] 0.09 [49]2.21

2201-V102.KHV | 24V OC 3200 | 27 | 1/8 | 0.09 148 2.16

“Shaded Pole °*@60 Hz - 50 Hz 15 1425 RPM

Product Performance (Metric, U.S. Imperial)
Solid line indicates continuous duty. dashed hne indicates intermittent duty.
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GLOBE MOTOR

GLOBE MOTOR AND DRIVE ASSEMBLY SPECS

Motor with Drive Assembly | Motor Only
No Load Speed: 87 RPM =1 97 RPM
Stall Torque: 150 In-1b 30 0z-in
Stall Current: 18.5 Amps 18.5 Amps
No Load Current 0.820 Amps 0.820 Amps

All specs at 10 Vdc.

Warning: The Globe Motor can not support side loads.

Copyright © 1999 FIRST
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Honeywell

Photoelectric Sensors/Controls
Miniature AC and DC Sensors

FEATURES

o 10-feet retroreflective scan range with
FE-RR1 refiector

o 1.6 or 3.3 feet diffuse scan range

e 16.4 or 49.2-feet thru scan range

e Miniature and self-contained (AC and
DC models)

o Short-circuit protection (DC models
only)

e Diagnostic functions (DC models only)

o Self-diagnosis indication (DC models

FE7C Series

GENERAL INFORMATION

FE7C retroreflective scan sensors are self-
contained and require no separate amplifier
for signal conditioning. Each sensor has its
own infrared light source, photodiode, am-
plifier circuitry, signal strength/alignment in-
dicator, and output transistor. FE7C sen-
sors operate on a broad range of 10 to 28
VDC or from 85 to 250 VAC and provide a
100 mA currentsinking and current sourcing
output. The DC version’s output is convert-

only) ible from dark operated to light operated.

e Remote testing function (DC Through-
Scan models only)

o Sensitivity adjustment to detect
transiucent objects

e Capable of detecting small objects and
making highly accurate detections with

the proper aperture mask
FOR A COMPLETE SENSOR ORDER GUIDE RETROREFLECTIVE SCAN - 10 FT. RANGE (3 M)

Required " ieting-
e AC Retrorefiective sensor - Description Catalog Listing
FE7C-RT2-M '82.250 VAC; dark operated (D.0.); horizontal mount FE7C-RT2-M
o gg_lﬁcegtggféecn;ive sensor - 85-250 VAC; dark operated (D.0.); vertical mount FETC-AT2V-M
o Appropriately rated power supply for oc 10-28 VDC: convertibe LO./D.0. sinking (NPN) outout: honzontal mount*™ FE7C-RC6G-M

devices 10-28 VDC; convertible L.O./D.0. sourcing (PNP) output: honzontal mount* FE7C-RF6G-M

e Reflector - FE-RR1

ORDER GUIDE POLARIZED RETROREFLECTIVE SCAN -10 FT. RANGE (3 M)

Description atatog g
85-250 VAC; dark operated (D.0.); honzontal moun* FE7C-RPT2-M
85-250 VAC: dark operated (D.0.); vertical mount*® FE7C-RPT2V-M
85-250 VAC; light operated (L.O.); vertical mount* FE7C-RPU2V-M
10-28 VDC: convertble L.O/D.O. sinking (NPN) output: horizontal mount* FE7C-RPCE&-M
10-28 VDC: convertible L.O./D.0. sourcing (PNP) outpu: vertical mount® FE7C-RPF6V-M
FOR A COMPLETE SENSOR ORDER GUIDE DIFFUSE SCAN-1.6 FT.RANGE (5 M)
Required Descripti
e Diffuse scan sensor - FE7C-DC6-M scription ata o
e Appropriately rated power supply forDC | 85-250 VAC: hght operated {L.0.); honzontat mount” FE7C-DT2-M
devices 85-250 VAC; hight operated (L.O.); vertcal mount® FE7C-DT2V-M
10-28 VDC: converuble L.O./D.0. sinking (NPN) outout: horizontal mount* FE7C-DCE-M
10-28 VDC: convertible L 0./D.0. sinking (NPN) output; vertical mount* FE7C-DCEV-M
10-28 VDC; converubie L.0./D.O. sourcing (PNP) outout: horizontal mount” FE7C-DF6-M
10-28 VOC: convernble L0./D.0. sourcing (PNP) output: vertical mount® FE7C-DF6V-M
ORDER GUIDE DIFFUSE SCAN-3.3 FT.RANGE (1 M)
Description ataiog g
10-28 VOC. converuble L0./D.0. sinking (NPN) outout: honzonta!l mount* | FE7C-DLCEM
* Mas sensitivity agustment
Thru scan next page.
C102  Honeywell  MICRO SWITCH Sensing and Contro! For application help: call 1-800-537-6945-
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Photoelectric Sensors/Controls
Miniature AC and DC Sensors

FOR A COMPLETE SENSOR

Required

e Thru scan emitter - FE7C-TT2E-M

e Thru scan receiver - FE7C-TT2R-M

o Appropriately rated power supply for DC
devices

e Capable of detecting small objects
(0,imm dia.) by use of proper aperture
mask

FE-PA7C3-M
@1 €2 @5 W05 w1 w3
. o
. o

miojelE

For appiication information, see page
C192.

SIGNAL STRENGTH
“"STRONG"

GREEN STABLE

“ON" ZONE
RED MARGINAL
"ON" ZONE
it {0 = Operating =—
Limit
“OFF~ NO
LIGHT
RECEIVED

For application help: call 1-800-537-6945.

ORDER GUIDE THRU SCAN -16.4 FT. (5 M)

Description

FE7C ‘Se'ri-és

og Listing

Emitter - 85-250 VAC; horizontal mount FE7C-TT2E-M
Recewer - 85-250 VAC; dark operated (D.0.): honzontat mount FE7C-TT2R-M
Receiver — 85-250 VAC; light operated {L.0.); honzontal mount FE7C-TU2R-M
Emitter - 85-250 VAC; vertical mount FE7C-TT2VE-M
Receiver — 85-250 VAC; dark operated (D.0.): verucal mount FE7C-TT2VR-M
Emitter - 10-28 VDC; horizontal mount FE7C-TC6E-M
Recewver - 10-28 VDC; convertible L.0./D.0. sinking (NPN) output;

horizontal mount* FE7C-TC6GR-M
Receiver - 10-28 VDC; convertible L 0./D.0. sourcing (PNP) output;

horizontal mount* FE7C-TF6GR-M
Emttter — 10-28 VDC; vertical mount FE7C-TCOVE-M
Receiver — 10-28 VDC; convertible L.O./D.0. sinking (NPN) output; vertical

mount* FE7C-TCEVGR-M
Recewver — 10-28 VDC; convertible L.O./D.0. sourcing (PNP) output; vertical

mount* FE7C-TF6VGR-M

Description

Recever - 10-28 VDC; convertible L.O./D.O. sinking (NPN) output:

ORDER GUIDE SPECIAL THRU SCAN PRODUCTS -49.2 FT. (15 M)

Emitter - 10-28 VDC; will work with AC receivers: horizontal mount

honzontal mount* FE7C-TLC6GR-M

Emitter - 10-28 VDC; vertical mount; gnables 15 meter scan range when

used with long range receivers (FE7C-TLC6GR-M or FE7C-TLCE6VGR-M)* FE7C-TLCEVGE-M
FE7C-TC6E-M

Receiver — 10-28 VOC; convertible L.O./D.0. sinking (NPN) output that will
work with AC emitters; vertical mount*®

FE7C-TCEVGTR-M

ORDER GUIDE SELF DIAGNOSTIC OUTPUT (10-28 VDC INPUT).

alog ing

Description
Polanzed retrorefiective scan; dark operated (0.0.) sourcing (PNP) output;
vertical mount* FE7C-RPDEVP-M
Thru scan emitter; horizontal mount FE7C-TA6PE-M
Thru scan receiver; dark operated (D.0.) sinking (NPN) output: horizontal
mount FE7C-TA6FPR-M
* Has sensitivity adjustment.
Zan) 7
G / & ND
«
ul
e ©
wer Pre

Honeyweil @ MICRO SWITCH Sensing and Control

Cc103
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Photoelectric Sensors/Controls FE7C Series
Miniature AC or DC Sensors

SPECIFICATIONS

Maximum Scanning Distance (in clean air) 49.2feet (15 m) thru scan, 3.3 feet (1 m) diffuse scan. 10feet (3.0 m) with 3 in. reflector (FE-RR1)
retro scan
Supply Voltage 85 to 250 VAC. 50/60 Hz. 10 to 28 VDC; 10% max. power supply ripple
Power Dissipation Emitter/Receiver 1.25 VA max. 0.42 watts max. (excluding load)
Diffuse/Retro 0.375 VA max. (excluding load) 0.56 watts max. (excluding load)
Current Consumption Emitter/Receiver 10 mA max. (emitter 8.5, receiver 1.5) 30 mA max. (excluding load)
Diffuse/Retro 1.5 mA max. (excluding load) 20 mA max. (exciuding load)
Output Load Current 100 mA max. 100 mA max. (current sinking)
Voltage Drop 10 VAC max. 1 VDC max. @ 100 mA sinking
Leakage Current 1.5 mA max. (100 VAC load 10KQ) —_
Maximum Rate of Operation 1000 operations/minute 15000 operations/minute
Typical Response Time On 30 msec. (50 msec. max.) 2 msec. (5 msec. max.)
off 30 msec. (50 msec. max.) 2 msec. (5 msec. max.)
Circuit Protection False pulsing, Short circuit (DC), Reverse polarity (OC)
Temperature Range Operating -4°F to 140°F (-20°C to 60°C) Storage —40°F to 158°F (-40°C to +70°C)
Sealing NEMA 12 and IP64
Housing Case ABS resin, Lens PMMA acryiic resin, Cable vinyl
Mounting Honzontal or vertical side mounting brackets included
Weight 2.5 oz. (70 g) thru scan pair 5 0z. (150 g)
Logic Built-in ON-OFF (immediate response) controt; light or dark operated by individual catalog list-
ing
MOUNTING DIMENSIONS FE7C Typical Self-Diagnosis A self diagnostic output function provides
Horizontal Mount Output Sequence early warning of malfunctions due to dustor
LIGHT STRENGTH other iens residue or if the sensor becomes
. SELF-DIAGNOSIS marginally misaligned. Whenever received
RANGE light drops to 150% of minimum operating
18 OPERATING level the self diagnostic output switches on.
10 s umiT If light intensity continues to drop to mini-
]\ mum operating level, the diagnostic output

switches off along with the sensor. The seif
diagnostic output provides an external com-

OuTPUT | OFF munication link of the red alignment LED
condition. Current rating is 50 mA max. and

ON
3 OUTPUT oFF isthe same as the sensor (NPquRNP).See
SELF DI- l J circuit diagram for further description.
e AGNOSIS on
5 awert Remote testing function. The self diagnos-
50 we s ON tic emitter FE7C-TA6PE-M has a remote
Vertical Mount CATOR GHEEN! RED I testing function of the receiver itis used with.
opensT g . OFF A positive voltage applied to the emitters
nochToR TNt :WC ;"hg:ug"'sfm pink wire disabies it. Check the receiver fora
emote Diagnosis change in output. If no change is noted, the
EMITTER LIGHT - -
STRENGTH receiver is not functioning property.
i 4
h
8o 220 = =% j_h_ 20
..;; | ey § g LT I = REMOTE
lkiaa: (e o 1l DIAGNO-
e wo| [ sis
e s e =9 INPUT
44 a0 :
T bt 7 ?" { i :L
Tldbee 37T TR mEr oureur
2= i? MUBBER SEAL
-E; CASLE ON
M /6FT
OFF

Ci04 Honevwell o MICRO SWITCH Sensing anc Contre! For application neto: call 1.800-537-6945.
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Phatoelectric Sensors/Controls FE7C Series
Miniature AC and DC Sensors
WIRING
FE7C series Dark Operated/Light Operated Selectable Output types Typical Wiring
NPN: Dark Operated/Light Operated (Selectable) PNP: Dark Operated/Light Operated (Selectable)

Through-scan (Receiver unit) type Through-scan (Receiver unit) type

Retrorefiective-scan type Retroreflective-scan type

Polarized Retroreflective-scan type Polarized Retroreflective-scan type

Diftuse-scan type* Diffuse-scan type*

BROWN +10 10

BLACK LOAD L,O. 28V ac
- “ < 1010 BLUE _ Q°°

O ov
> l BROWN [ , BV — BLACK
PINK 0.0
ov LOAD
o | to20 |

*For Diffuse-Scan, L.O. and D.O. Switch positions are in the reverse.

FE7C series Diagnosis Output types Typical Wiring

NPN with Diagnosis Outputs: PNP with Diagnosis Outputs:
Through-scan (Receiver unit) type Through-scan (Receiver unit) type
Retroreflective-scan type Retroreflective-scan type
Polarized Retrorefiective-scan type Polarized Retroretiective-scan type
Diffuse-scan type Diffuse-scan type
DIAGNOSIS CIRCUIT BROWN +10 10 28V de

PINK

||

¥ °

BLACK
BROWN

+10 10 28V dc

ov

“BLUE

FE7C series AC types, Light Operated or Dark Operated

Retrorefiective-scan type
Polarized Retroreflective-scan type
Diffuse-scan type

BLUE m
— |}« 85 to 240V ac
=8 < ; 50~60Hz

BROWN

For application heip: call 1-800-537-6945. Honeywell @ MICRO SWITCH Sensing and Controt €105
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Innovation First Victor 883

December 1998 www.innovationfirst.com Data Sheet

General Des cription:

The Victor 883 is a speed controller specifically 12 low Rds(on) FETS, 6 forward and 6 reverse
engineered for robotic applications. The high current ¢ extremely fast FET rise/fall time

capacity, low voltage drop, and peak surge capacity make < brake or coast option (used while in neutral)
the Victor 883 ideal for drive systems while its braking + simplified calibration procedure

options and precise control meet the demanding needs of ¢ pre-calibrated for the FIRST control system
arms and lift systems. Innovative FET switching < identifies absence of PWM input

architecture and an integral cooling fan ensures cool FET < integral fan to provide optimized cooling
junction temperatures. The low voltage drop and high < sturdy high current screw terminal connections
switching speed ensures the motor receives maximum < high visibility LED

power, providing significant improvements in e rugged construction

acceleration, direction changes, and lifting torque. « two mounting hole for secure installations
Junction Temp Vs. Current at Full Throttle Junction Temp Vs. Current at Low Throttle
8 200 8 250 Note: Maximum Junction = 175°C
e N \e(/ -7
2. 150 . g 200 oS
E “0\\6/ - E ﬁ'( RC/ - - a
(3} oV~ o 150 5FE T i PR
= 100 R = B2
c 2 E = aitn T £ 100 S
il ==, ¢¢] R 8 -1T. = B
B 50 A S 5 = —_—
5 Victor 883 5 —=———— |Victor 883
D 0 = 0
0 10 20 30 0 10 20 30
Current (Amps) Current (Amps)
FET On-Resistance Vs. Temperature Voltage Drop Vs. Run Time
0.03 1.25
c 1 el —] S 100 4 EET RCIController
[0} 0.02 gET rC q)"" Q.
e t— 2 075
o] '/ o
3 001 g 050
o - £ o025
x Victor 883 5 Victor 883
0.00 > 0.00
25 75 125 175 0 0.5 1
Junction Temp (°C) Time (Minutes)
Parameter Conditions Min Typ Max  Units
DC Input Voltage 7 12 15 \
Forward On-Resistance  Measured at 30A .0094 Q
Reverse On-Resistance ~ Measured at 30A .0094 Q
3 FET On-Resistance Use for comparigon .0023 .0p&?
Switching Frequency 2000 Hz
Recommended for Continuous Use 58 A
Current, Low Throttle FET Thermal Limit 105 A
Current, Full Throttle FET Thermal Limit 420 A
Current, Continuous Electrical Limit 348 A
Current, Pulse <300uS 1200 | A

WARNING: This product is not designed for toy cars!
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ITT AUTOMOTIVE

SEAT MOTOR SPEED-TORQUE CURVE

2.0 — — 20
95 RPM 310 RPM
1.5 — — 15
13 o —
1.0 — — 10
0.5 - 615 RPM 5
400 RPM
0.1 -
| | | | | I T T T T 1
100 200 300 400 00 G600 600500400 300 200100
SPEED {RPM) SPEED (RPM)
WINDOW LIFT MOTOR SPEED-TORQUE CURVE
14 —
12 -
10 — 20
ELECT MOTOR
= g —
% — 15
i
S B -3 g
- Z
27 RPM B4 RPM — 10 BSE
4 =
- 5
18 —== .
5RPM " AN
T I T I T T | T T 1T T T T 1
10 20 30 40 50 B0 70 YO0 B0 50 40 30 20 10

SPEED (RPM)
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Bosch
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4451 Caterpillar Rd., Redding, CA 96003
916/243-5151 (FAX 916/243-5104)

Ky W/

Skyway

8" CASTER
NON-PNEUMATIC

6" CASTER
NON-PNEUMATIC

SKYWAY 6° and 8" Non-Pneumalic caster whesls feature a molded DuPont ZYTEL®nylon
wheel with a coinjected Monsanto Santoprene® thermopiastic rubber molded-on tire.

CASTER HUB SPECIFICATIONS

Hub configurations shown are SKYWAY standards, however, if you require a custom
design, we stand ready to work with you to create a special hub to suit your needs.

5" Caster Only Available with Standard Hub #1, 1" Overall Width.

.270 TYP—-; -

1 s l
O HUB #1
1.24 DIA. [ Precision Bearing Hub 1.24 DIA.
77777 18 OD. Maximum x 5/16° and 3/8° 1.D.'s l
Leas a->p*
l‘l .B'
BASIC ACROSS BEARING HUB
OVERALL REFERENCE _ WIDTH
PRECISION BEARING
HUB #1 Fér5°,6° & 8" castersonly 1" .89 .98
HUB #1 For 6 & 8° casters only 1-1/2° 1.50 1.48
HUB #1 For 6° & 8" casters only 2-316" 2.18 217
UNGROUND, FLANGED BEARING
HUB #2 For 6° & 8" casters onlv 1 1.23 .98
HUB #2 For 6 & 8" casters onv 2-316" 2.43 2.17
HUB #2 For 6" & 8* casters onlv 1-172" 1.73 1.48

Whie we recOmMend USHS 10r OUY LOOLCTS BASSS O 15T N 1 (R0ITINES e 1N N0 WY QUSRS
MOrovement of DroCUCTS AN TRESNVeS T G IO MAXS FMEVeMent o CNaNgWS on

Stywary has 3 POSCY Of CONRINUOLS

S— L

apr

5" CASTER
PNEUMATIC OR
NON-PNEUMATIC
Accepts 6 x 1-1/4' Pneumatic
Tires. Also Accepts Various
5" & 6° Non-Pneumatic Snap-
On Tires. Available Only In
Hub #1. 1° Precision Bearing.

HUB #2

Unground. Flanged Bearing Hub
906 O.D. Maximum x 1/4°, 5/16", 3/8°
and 716" 1.D.'s . ,‘\

wmmdwvwvmmmumnm-mwm
DIOGUCTS WUt NoBes.

©1992 SKYWAY  PRINTED INU.SA
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#

sor which opens with
ue to maximum current and
g reached simultaneously.

in this field in the last 30 to 40 years. It
sensoring elements lose contact presst ¢ ,
increases, promotes arcing, tacking a ay stick ca , , ; S Ve
the breaker to fail. The non-cycling br ' ; Spen/d Qse,cycle“ .
type sensor, use a heater wire to pre - » A small cross-section area of the sensor for a fail-
closing, generating excessive heat that ca ct the cali- safe condition.
bration of other breakers, whic| e extensive A size and configuration for fuse replacement.
use of the fuse. ' L ' S s
NATE:

Sensors with decreasing contact pressure that
end to arc, tack and weld.
. Heater wires that generate significant heat to
~_maintain an open circuit condition (SAE Type ll).
¢ The large mass of the sensor that will not pro-

.vide a fail-safe condition,

"’%; /
" ay a‘e&; é’a%
Yo

%‘ﬂ"ﬂ.
o,

&
fay

TO FUSE ORNOTTO RE-FUSE?
NO LONGER THE QUESTION.
Locating the cause of overload

can take many blown fuses. ONE
MODEL VB3 IS THE ANSWER.

: 3LE OF WITHSTANDING NUMEROUS HIGH OVERLOADS YET
- SENSITIVE ENOUGH TO ULTIMATELY FAIL SAFE.
left) & VB3-A {right), shown above with standard terminal
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TOMORROWS STANDARD - AVAILABLE TODAY % =
i 210
QUALITY: FEATURES: |’ “"l
® Snap Action sensor provides ® Housed in engineering plas- 5 o% PUSH °r
increasing contact pressure tic (non-corrosive - U.L. LN 13s3y jﬁ
to effect trip, and promotes rated 94VO). .
wiping action of contacts. * Visual trip indicator is push o
¢ Trip time of 2.6 t0 6.5 to rest (Model VB3-M). : e A /
seconds with 200% over- * SAE Type (self-resetting) ! sowtron | ‘
load for all ratings. has well defined open/close = ;
* Precise correlation of trip cycle on over-load. (Model '| | = {
time to rating in any unit. VB3-A) | 10 “]
® Must hold 100% — must trip e Cannot be held manually I &{
135% closed (trip free). f 1| d
e Withstands normal start-up ® Ambient compensated (to
and short duration surges 40°C). @
without nuisance tripping. * Introduces new convenience o m
e Fast response time. and quality to circuit protec- .
¢ Unusual tolerance to vibra- tion. W
tion and shock environment. - i
® 100% final inspection test = =l s _|
before the name goes on. k)
Time vs. Current
% SPECIFICATIONS
z 1000 % MODELS: VB3-A Cycling (SAE Type
3 800 1), VB3-M Manual, reset non-cycling
% 800 new concept (SAE Type )
3]
700 . » . 0
a AG/DG RATINGS VOLTAGE: Upto 50 V.D.C
= 600 2.5 Thru 20 AMPS RATINGS: 3 thru 20 AMPS
e TEMPERATURE COMPENSATION:
o 40 To 40°C
z 300
4 00 % CALIBRATION: Must carry rated
X 135 , current at 25°C & 40°C. Must trip
g 1o il ﬁ 135% of rating within ten minutes.
S———
0 10 RESET TIME: Less than 15 seconds.

.01 1

100

TRIP TIME IN SECONDS

3,{4,5,6,7.5,10,12.5,15,20 &
25 & 30 AMPS. NOW AVAILABLE

ORDERING INFORMATION
EXAMPLE: VB3- M20 -F57
SERIES NUMBER:

_
ic),
M (manual)

TYPE RESET: A (automat
AMP RATING: 3 thru 20

"TERMINAL CONFIGURATION: F57
standard (flat .570x.110x.032). Consult
factory for other terminal designs and
modifications.

AUTO-TRUCK-RV’s
AVIATION - MARINE
GENERATORS - BATTERY CHARGES
AND MANY OTHER
AC OR DC APPLICATIONS

1000

MODEL VB3 REPLACES SENSORS WHICH LOSE CONTACT
PRESSURE.

Terminal configuration can be provided to fit nearly any application.
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KOis)  WIDE INNER RING BEARINGS

Non-Relubricatable Types |

The RA-RR Series bearings are extended inner ring type with self-
locking collar. A positive contact, land riding R-seal provides improved
protection against harmful contaminants and effectively retains the
lubricant under severe operating conditions. A 6/6 moided nylon
retainer has proven extremely effective under conditions of misalign-
ment. RA-RR Series bearings are factory prelubricated.

The RA-RR Series has cylindrical outside diameters.

The RA-RRB Series has spherical outside diameters for use in
housings with corresponding spherical inside surfaces to provide
unrestricted initial self-alignment.

RA-RR, RA-RRB Series *°‘]r82* *C‘]‘,Bﬂ

]
x5

o7
-
o]

o

B B.
1 1
Recommended shaft tolerances: /z"-1'%", nominal to -.0005", -.013mm;
272 ", nominal to ~0010", -.025mm RA-RR Two Seals RA-RRB Two Seals
e b - Cylindrical 0.D. Spherical 0.D.

TO ORDER, SPECIFY BEARING NUMBER FOLLOWED BY “AND COLLAR”. EXAMPLE: RA100RRB AND COLLAR.

Bearing Collar  Basic Bore'" 0.D. Ring s G L 4 B, B, Brg. & Static | Extended
Number Number Outer d D Widths Collar Wt. Load Dynamic
Cylindrical Spherical Size B [ Co Rating
0.0. 0.D. Inner  Outer Ce
in. in. in. in. in. in. in. in. in. in Ibs Ibs tbs
mm mm mm mm mm mm mm mm mm mm kg N N
RAGDSRR  (RAGDBRRED  S1008K % 034 0154
RADOSRR RAO0SRRB S1009K Y 1.5748 0.750 0.512® 0256  0.494 Y 1% Rz 1% 032 0145 1000 2360
RAO10RR RAQ10RRB S1010K 203 % 40 19.05 13 6.5 12.55 40 2856 135 286 p28 0.127 4400 10600
RAE17RR RAE17RRB SE17K 17 028 0127
RAO12RR RAO12RRB §1012K 204 % 1.8504 0.844 0.591% 0295 0548 Y 1Y Y 1% 029 0132 1400 3200
RAE20RR RAE20RRB SE20K 20 47 21.44 15 7.49 13.92 40 333 135 31 029 0132 6200 14300
RAO13RR RAO13RR8 §1013K Yo 051 0231
RAO14RR RA014RRB S1014K 205 % 2.0472 0.844 0.591 0.295 0.548 E 1% a2 1% 047 0213 1560 3450
RAO15RR RAO1SARB S1015K e 52 21.44 15 7.49 13.92 40 38.1 135 31 044 02 6950 15600
RA100RR RAT00RRB S1100K 1 041 0.186
RAE25RR RAE25RRB SE25K 25 041 0186
RA101RR RA101RRB S1101K 1% 0.77 0349
RA102RR RA102RRB S$1102K 1% 2.4409 0.938 0.709 0.354 0.583 Yo 1% 8 1% 072 0327 2280 4800
RA103RR RA103RRB S1103K 206 1% 62 23.82 18 8.99 14.81 4.0 441 15.8 357 07 0.318 10000 21600
RA103RR2 RA103RRB2 $1103K3 1% 065 0295
RAE30RR RAE30RRB SE30K 30 0.7 0.318
RA104RR RA104RRB §1104K 1% 124 0.562
RA10SRR RA105RRB $1105K 207 1% 2.8346 1.000 0748 0.374 0.626 Y 2% Yt 1% 119 054 3050 6400
AA106RR RA106RRB S$1106K 1% 72 254 19 9.5 15.9 40 5440 171 389 113 0513 13700 28500
RA107RR RA107RRB S1107K 17 105 0476
RAE35RR RAE35RRB SE35K 3% 113 0513
RA108RR RA108RRB S1108KT 1% 3.1496 1.188 0.866 0.433 0.755 Y 2% 2 1% 153 0694 4000 8150
RA109RR RAT0SRRB S1109KT 208 1%s 80 30.18 22 1 19.18 48 60.3 18.3 437 143 0649 17600 36000
RAE40RR RAE40RRB SE40K 40 143 0649
RA110RR RA110RRB S1110K 1% 172 078
RAT11RR RA111RRB $1111K 209 1% 33465 | 1.188 0866 0433 0755 Y 2% B 1% 162 0735 4000 8150
RA112RR RA112RRB S1112K 1% 85 30.18 22 1" 19.18 48 63.5 18.3 437 15 0.68 17600 36000
RAE4SRR RAE45RRB SE45K 45 15 068
RA113RR RA113RRB S1113K 1% 194 088
RA114RR RA114RRB §1114K 1% 3.5433 1.188  0.866 0.433 0.755 Yo 2% e 1% 183 083 4500 8800
RA115RR RA115RRB S1115K 210 1% 90 30.18 22 n 19.18 48 69.9 183 437 170 0771 19600 3900
RA115RR2 RA115RRB2 S1115K2 2 158 0717
RAESORR RAESORRB SE50K 50 1.79 07N
RA200RR RA200RRB $1200K 2 212 0962
RA201RA RA201RRB S$1201K 2% 3.9370 1281 0.945 0.472 0.809 Vi 3 Y 1% 198 0898
RA202RR RA202RRB $1202K 21 2% 100 | 32.54 24 1199 2055 48 762 206 484 189 0857 5630 10800
RA203RR RA203RRB $1203K 2% 178 0.807 | 25000 48000
RAESSRR RAE55RR8 SE55K 55 178 0.807
™ Bore tolerance is nominal to +.0005%, .013mm ® Spherical O.D. outer ring width is .551%, 14mm
@ Spherical O.D. outer ring width is .472", 12mm “@ Spherical O.D. outer ring width is 827", 21mm
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RADIAL BEARINGS

Flanged Series

CYLINDRICAL O.D. T Ny
Four sizes in the cylindrical O.D. series are offered in a flanged
construction. Flanged bearings have integral shoulders for mounting in ?
through-bored housings. These flanged bearings have straight outside D P——— 4 J——j=— d‘
diameters and are interchangable with the corresponding unflanged HoA > | H A
sizes. The flanged group is available with double shields. } ——i— i
These bearings are electric motor quality for applications where
extra quietness is a requirement. +
fe— C —=| e G —]
Open Type Shielded Type
DIMENSIONS - TOLERANCES
Bearing Number Bore Outside Width Inner Ring Flange Shielded Type wt Static Extended
d Diameter [ Shoulder . Overall Load Dynamic
chamfer D Width Rating Load
J x 45° A Co Rating
+0.0000 +0.010" +0.000° +0.000" +0.005" +0.000" Ce
-0.0003' -0.000 -0.0004 -0.005" -0.002° E -0.005"
+0.000'mm  +025mm | +0.000mm | +0.00 mm H +0.13 mm +0.002° | +0.00 mm H
open shielded* -0.00& mm -0.00mm | -0.010mm -0.13 mm min -0.05 mm =0.05 mm -0.13 mm min
in. mm in.  mm in.  mm in.  mm in. mm{ in mm in.  mm in mm . mm lbs.  kg. Ibs. N Ibs. N
F33K3  F33KDD3 | 0.1250 3175 0.012 .30 | 0.3750 9.525 | 0.156 2.96 | 0.202 5.13 |0.440 1118 0.030 076 | 0.156 3.95 0183 4.65 | 001 C.0%5 | 48 212 | 160 T
F33KS  F33KDD5 _ | 0.1875 4762 0.0i2 0.30 | 05000 12700 | 0156 3.96 | 0.270 6.86 | 0.565 1435 0042 107 | 0.196 498 0248 630 | 0.01 0005 | 110 490 325 1430
Fs1k7 <F51k007"7) 02500 6350 0.012 0.30 | 06250 15.875| 0.196 4.98 | 0.349 8.86 | 0.690 17.53 0.042 1.07 | 0.196 498 0.332 843 | 001 0.005 |125 560 | 365 1630
FS3K . FS3KDD 03750 9.525 0.016 0.41 | 0.8750 22.225 | 0.219 5.56 | 0.517 13,13 | 0.969 24.61 0062 157 | 0.281 7.14 0475 12.06 | 002 0009 |310 1400 | 830 3650
" Also available in stainless steel. To specify. add prefix “A” before bearing number.
* Also available with two contact seals. To specify. replace “KDD" in part number with “PP".
E fe—
E
e F f— [
TAPERED O.D. »
The F Flanged Series has shouiders integral with the bearings for T _
mounting in through-bored housings. They are used where compact-
ness is essential or where it is not desirable to machine housing i
shoulders. All sizes in this series have tapered outside diameters, and i | J
all are available with double shields. 5 | S i ’ J ]
These bearings are particularly suitable for such applications as N I D 1 - rod
hese bearings are particularly suta ch applications RPN I R
precision instruments, packaging machinery, motion picture projectors
and the like.Several sizes in this series are manufactured in both I
standard bearing quality, chromium-alioy, high carbon steel and
stainless steel, as indicated in the tables. To specify stainless steel, 1 —_
use the prefix A before the basic bearing number. Example: AF4. — B
These bearings are electric motor quality for applications where
extra quietness is a requirement. o] C
Open Type Shielded Type
DIMENSIONS - TOLERANCES
Bearing Bore Outside Ring Widths Flange wt Static | Extended
Number d Diameter inner Outer Load Dynamic
chamfer D Wwidth Rating Load
J x 45° Inner a c A Co Ce
+0.0003" +0.010" +0.000° Width Project H® +0.000" +0.005°
-0.0000" -0.000" -0.0004° B F -0.004° taper -0.002° E
+0.008 mm  +0.025 mm +0.000mm | =0.010° +0.005° +.00 mm per +0.13mm 10.002°
open shielded -0.000 mm* -.00 mm -010°mm | =03 mm +13mm min -0.10 mm foot -0.05 mm +0.05 mm
in mm in. mm in mm i mm} in mm in mm in. mm i mm in.  mm . mm |bs. kg bs. N {ls. N
2" — 01875 4762 0.010 025 | 04382 11130 | C.189 480 | 0.016 041 0273 693 | 0.163 414 0080 203 | 0.500 1270 0042 107 | 0.01 0005 | 106 465 | 260 1160
—  F2DD-2 | 01250 3175 0.010 025 | 03757 9534 | 0.188 477 | 0.015 ¢3g 0181 460 | 0163 414 0075 190 | 0438 1113 0037 094 | 0.0 0005 | 48 212 | 160 710
B — 01875 4762 0.010 0.25 | 0.5632 14305 | 0.218 554 | 0.015 038 0273 693 | 0.195 495 0080 203 | 0625 1588 0042 107 {001 0005 | 170 430 | 325 1430
—  FaDD 01875 4762 0.010 025 | 0.5632 14305 | 0.250 635 | 0.015 038 0245 622 | 0226 574 0068 173 | 0.625 1588 0042 107 | 0.01 0005 | 110 490 | 325 1430
F4  FADD 02500 6350 0.010 025 | 0.6257 15.893 | 0250 £35 | 0.015 038 0331 841 | 0226 574 0068 173 | 0687 17.45 0042 107 | 0.01 0005 | 125 560 | 365 1630
Fs  F5DD 03125 7938 0010 .25 | 06882 17480 | 0250 635 | 0015 038 0410”1041 | 0226 574 0088 173 | 0750 1905 0042 107 | 001 0005 | 196 865 | 540 2400
:;’ Full type, no retainer. Not recommended for speeds over 500 RPM.
3) H dimension 1s .381" (9.68 mm) for F50D.
@ Land dimension of the inner ring.
17
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PILLOW BLOCKS/CAST IRON

VAK Standard Series

This streamlined, rugged one-piece VAK pillow block unit combines
Fafnir's proven RAK housing and unique RA-RR extended inner ring
bearing. The RA-RR bearing employs a positive contact iand-riding
seal and a Fafnir originated self-tocking collar to assure positive shaft
retention. The VAK pillow biock can be mounted and will operate in
any position. Bearing housed units are factory prelubricated but a
grease fitting is provided to allow for relubrication if required.

&

Recommened shatt tolerances: %"-1 **%s", nominal to -.0005%, -.013mm;

2"-2 %s", nominal to -.0010%, -.025mm. J S“‘l‘T

Bearing Data

Unit Bearing Number Dimensions and Load Ratings

VAK GRA-KRRB Page 163

TO ORDER, SPECIFY UNIT AND SHAFT DIAMETER. EXAMPLE: VAK 1*

Unit Shaft H H, B,y J L A H,y N Ny d, S, T Bolt Bearing Collar  Housing Unit
Diam. Size Number Number Number Wwt.
in. in. in. in. in. in. in. in. in. in. in. in. in. new Ibs
mm mm mm mm mm mm mm mm mm mm mm mm mm mm {od) kg

VAK % GRADOBRRB $1008K

VAK e 1% 2V 1% 3% 4% 1% Wae Y % 1% h Y %  GRAOCOIRRB $1003K T-40238 1
VAK % 26.99 53.2 28.6 9.1 1238 30.2 8.7 111 22.2 286 222 151 10 GRAO10RRB $1010K (T-30595) 0.454
VAK 17 . GRAE17RRB SE17K

VAK % 1% 2% 1% 3% 5 1% Va2 Y e 1% Yo % % GRAOIZRRB  S1012K T-40239 124
VAK 20 3175 62.7 31 96 127 318 1.9 i1 198 333 234 159 10 GRAE20RRB SE20K (T-30555) 0.563
VAK e GRAC13RRB $1013K

VAK 1] 1% 2 1% 4% 5% 1'% % s Yis 1% ot Yo %  GRAO14RRB $1014K

VAK e 33.34 68.3 31 1048 1397 35.7 119 1.1 206 38.1 234 179 10 GRAO15RRB $1015K T-30365  1.67
VAK 1 GRA100RRB S1100K 0.758
VAK 25 GRAE25RRB SE25K

VAK 1Y GRA101RRB S1101K

VAK 1% 1% 3% 1'% 4% &% 1% 3 Y6 e 1% 1Y By %  GRA102RR8 S$1102K T-40241 272
VAK 1% 3969 80.2 357 1175 1572 39.7 13.5 14.3 238 441 27 18.9 12 GRA103RRB $1103K (7-30300) 1.235
VAK 1%8 . GRAT03RRB2  S1103K3

VAK 30 GRAE30RRB SE30K

VAK 1% GRA104RRB S1104K

VAK 1%s 1% 3% 1% 5% 6% 1% Ve Y Y 2% 1= st %  GRA105RRB - S1105K T-40242 351
VAK 1% 46.04 92.1 389 1302 1667 45.2 16.7 143 246 54 294 227 12 GRA106RRB $1106K (1-30410) 1.594
VAK 1% GRA107RRB $1107K

VAK 35 GRAE35RRB SE35K

VAK 1% 1% 3% 1% 5% 7 Vi 1% Y% Y 1Y 2% 1% s %  GRA108RRB SH108KT  T-40243  4.48
VAK 1% 48.21 100 437 1365 1794 47.6 19 143 26.2 60.3 325 23.8 12 GRA109RRB ST109KT  (T-30484) 2034
VAK 40 GRAE40RRB SE40K
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DRAWN CUP ROLLER CLUTCHES

Type DC Roller Clutches

Nominal dimensions with rounded conversions are shown below. Shaft
raceway and housing bore diameters necessary for proper mounting
and operation are listed on the opposite page.

Types FC, FCS, FCL-K and RC-FS clutches have stainless steel
springs inserted in the ,molded cage to position the rollers for instanta-
neous lockup.

Type RC clutches have springs integrally molded with the cage to
position the rollers for instantaneous lockup. c c

Before ordering any clutch check for availabliity.

The mounted clutch engages when the
housing is rotated relative to the shaft in
¢ the direction of the arrow marking
(«LOCK) stamped on the cup.

)

LT

L: O
L /

Type FC Types FCS, FCL-K
RC and RC-FS
DIMENSIONS AND RATINGS
Fu D Cc . Clutch Designation Torque 4
Bore 0.D. Width Rating Minimum 0.D. of Overrun
t Steel Housing Limiting
with with for Rated Torque Speed
+0.000 +0.00 Stainless Integral
(nominal) (nominal) -0.010 -0.25 Steel Springs Springs
inch mm inch mm inch mm tbf in. inch mm pm
% 318 Y4 714 0.250 6.35 - RC-02 286 0.44 1 50000
0.16 4 0.3t 8 0.236 6 FC-4-X — 278 0.44 11 50000
0.24 6 0.39 10 0.472 12 FCS-6 - 18.60 0.55 14 39300
Ya €.35 e 1.1 0.500 1270 - RC-040708 17.20 0.62 16 38000
0.31 g 0.47 12 0.472 12 FCL-8-K — 28.70 0.67 17 28700
0.31 8 0.55 14 0.472 12 FC-8 = 35.80 0.79 2 30500
% 832 % 15.88 0.500 12.70 RC-061008-FS* RC-061008 45.40 0.88 22 25300
0.39 10 0.55 14 0.472 12 FCL-10-K - 39.10 0.77 20 22700
0.39 10 0.63 16 0.472 12 FC-10 — 50.40 0.98 25 23700
0.47 12 0.71 18 0.630 16 FC-12 - 118 1.10 27 19300
% 12.70 % 19.05 0.500 12.70 RC-081208-FS* RC-081208 73.60 1.10 28 18700
% 1E.88 % 22.22 0.625 15.88 RC-101410-FS* RC-101410 143 1.20 ki¢ 14700
0.63 16 0.87 22 0.630 16 FC-16 — 182 1.20 31 14000
% 19.05 1 25.40 0.625 15.88 RC-121610-F§* RC-121610 196 1.40 36 11300
0.79 20 1.02 26 0.630 16 FC-20 - 274 1.50 38 10700
0.98 25 1.26 32 0.787 20 FC-25 — 605 1.80 a6 8670
1 25.40 1% 33.34 0.625 15.88 RC-162110-FS* RC-162110 412 1.90 48 8670
1.18 30 1.46 37 0.787 20 FC-30 — 845 2.0 51 7330
* Suffix “-FS" is not always stamped on the clutch cup. Type RC-FS with stainless steel tTorque ratings are given in pound force inches: 1ibf«in=0.113Nem = 0.0115kgf + m

springs is always readily identified by RED clutch cage.
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General Flangette Information

LUTCO is the largest manufacturer of precision fiangettes in North America. With an extensive tooling
inventory, we are able to offer a wide variety of standard and custom units.

Fit and surface contact between the flangettes and the bearing contribute to the life of the assembly.
By allowing the bearing to misalign in the housing under a predetermined torque, premature failure
can be eliminated. Sophisticated measuring and torque rating equipment are employed to provide
statistical process control, through charting and minimum 1.0 CPK values.

For mere specific information on the processes utilized, please contact the fzctory.

2 Bolt Self-Aligning Flangettes

T - F
R iadc
e - 3
L e
. NN ; =
| //;7'?*\\.\' L ™
/0 %W a0 H

o MIN
7T FRAM

[ i! : E

/7 1 oPeNING V!

| ; ;

| \\-—// Gy
N 1y

| LAl B | ¢ b | E | F | @ H (RADIAL| UNIT
| — i i LOADl wr. !
PART In. in. In. in. | In in. in. | nom. | LBS. ! LBS. |
| NUMBER mm | mm | mm | mm | mm | mm l mm | mm N | i
i 2BOLT S
| 3sMST 2% 2% 2% 1% Yo The 0054 | 35 250 0.06
- 730 | 8350 | 5874 | 4128 | 7.04 | 55¢ | 137 1556
—>| domsT 3he |24 | 2 | 1A | % g 0075 | 40 | 750 | 008
8096 | 6350 | 5874 { 47.63 | 7.14 | 7.4 1.905 3100
4TMET 3%s 2% | 2% 2% e s 0.083 47 900 0.10
90.49 | 71.44 | 6668 | 5555 | 873 { 7.94 2.11 3900
| 52MST 3% 3 1 2% 2% VW e 0.083 52 1000 | o.m
9525 | 7620 | 7104 | 6033 | 873 | 873 2.11 4450
62MST 4% 3%e 3%e 2% | V% % 0.104 62 1400 | .0.33
11271 ) 9049 | B4.14 | 71.44 | 1031 | 953 264 6200
72MST e | 3%e | 3V 3%e Yz ¥ 0.104 72 1750 | 0.40
125.41 | 100.01 | 93.66 | 80.96 | 1031 | 10.31 | 264 7500

For Torque rated flangettes. add the prafix *T".
Add, “ZP* for standard zinc plate and “YZP" for yellow chromate finishas.
Speclal designs available upon requeet.
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