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Application Information

' Motor Wiﬁng and Performance |

(see following page for wiring diagrams)

= Geartrains simply take input speed and torgue and multiply
of divide them depanding on ratio. Some torque is lost
due to friction, but the basic output performance mimics
the input performance, just scaled up or down for ratio,
Therefare, the motor performance characteristics you see
on this page will be the same characteristics that you
would see from a gearmaotor

+ 5haded pole motors run on AC voltage and only rotate in
one direction. Standard modelfs have only two lead wires
and can be turned on and off by putting voltage across
the two wires. Performance characteristics are similar to
PSC. Wiring (1), Performance {1).

= PSC (permanent split capacitor motors) run on AC voltage
and are reversible. The capacitor must be in the circuit at
all times for the unit to run properly. Standard maodels
have three ar five lead wires and should be hooked up as
shown in Wiring {2a) or (2b) Performance (1)

= 5plit phase motors run on AC voltage and are reversible
split phase motors have one winding that is always on line
and one that is only used for starting. & centrifugal switch
releases when the motor comes up to speed, or a relay
releases when the motor's inrush current subsides and
removes the start winding from the circuit, If the start
winding remains on line for an extended period, the mator
will overheat. Wiring (2a) and (3b). Performance (2}

CSIR {capacitor start-induction run} motors run on AC
voltage and are reversible. They are constructed like split
phase motors, but they have a capacitor connected between
the run winding and the start winding for additional start-
ing and pull-up torgue. Wiring (4). Performance {2)

Series wound motors run on eithier AC or DC voltage and
are reversible. They are brush commutated and have fairly
short brush lite (less than 500 hours in some cases).
Standard models have four wires lead and are wired as
shown in Wiring (5). Performance (3}

PMDC {permanent magnet DC) motors run on DC or recti-
fied AC voltage and are reversible. The more closely the
input voltage resembles pure DC, the more efficiently the
motor runs {less heat rise, longer brush life). These motors
have two lead wires and the direction of rotation is deter-
mined by the polarity of the input voltage. Wiring {6).
Performance (4)

Shaded Pole & PSC Performance 1

—FULL LDAD

— BREAKDOWN

PULL UP—
' SHADED POLE
TR PEg

TOROQUE —*™

Split Phase & C5IR Performance 2

rBREAKTANDN
SFULL L -:mﬁ“‘“‘-.,\

SPLIT PHASE —/ -
PULLLP—, f [ —LalR
| [

—START
.

0 MM Do —

FORDUE —™

i Series Performance 3

oMM Tar —e

TORQUE —™

PMDC Performance 4

T —

71

TORQUE -
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Application Information

i Motor Wiring and Performance lf;:unt.]l ]

Shaded Pole Wiring 1
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PSC (3 wire) Wiring 2a
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""‘m,q____

Split Phase (relay) Wiring 3a

|
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| S -— i V-
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Split Phase (centrifugal switch) Wiring 3b
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Series Wiring 5
YELLUW ""-, af 1
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T
L
k
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T3 BREVERSE INTERCHANGE BLUE B BLACK

PMDC Wiring &
RED

BLACK

ot o

TD REVERSE INTERCHANGE BLUE & BLACK

PSC (5 wire) Wiring 2b

10D REVERSE INTERCHANGE RED & BLUE

CSIR Wiring 4

ST

TO AEVERSE INTERCHANGE BLUE & YELLOW
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ITuE;ue Ratings vs. Duty Cycle

Application Information

All gearmotors have duty cycle specified on individual pages.

For those that are rated continuous, the motor, bearings,
gears and shafts are designed to run continuously at the
listed torque value without overheating, Lower torgue
amounts can extend life or specifying a particular life can
help you. Targue levels higher than specified are some-
times possible on an intermittent basis, at times up to
1.5 times rated load. If, however, these loads will be
frequent, premature failure may occur. Again, Ven Waiss
Gearmotors can help you specify your needs

Far the right angle models rated as intermittent, the
motor and power train can operate for sustained periods
(up to several hours) at rated torgue values, but when
run continuously the motor can deteriorate rapidly. Used
typically in cycling operations, where the duty cycle prei-
udes mechanical overheating, these units can provide
many years of reliable service.

For intermittent applications, many times.a smaller, more
cost effective motor or gearbox can be used, Be sure to

specify duty cycle completely on application data sheets
so that the optimum gearmotor can be selected

 Torque Overhung Load |

All gearmotors have torque and overhung load specified
on individual pages.

Torgue is the tendency of your load to twist the output
shaft of a gearmotor, Torgue is measured as a force x a
distance. For example, a (2} |bs. weight supported (12)
inches away from the centerline of the output shaft of a
gearmotor would require 2 1bs. X 12in = 24 |b-ins of
torque to move,

i — ‘

@
Knowing your exact torque requirements helps you
optimize your gearmotor selection. You can get just the
gearmotor you need, or if you want some safety margin,
you'll know how much safety margin you've got, Torgue
can be measured using a torque wrench ar using a wheel
of a known diameter and force scale (similar to a postage
or flsh scale). Torgue can also be calculated based on

load and its vectoral distance from the gearmotor
output shaft.

2L

Your torgue load is made up of a force at a distance and
that force constitutes an everhung load, If the gearmo-
torfshaft couples to a shaft that is supported at each end,
then you have isolated the overhung load from the
gearmotor. In this case, be sure that the coupling
arrangement allows for proper alignment between the
gearmotor shaft and the supported shaft. If it doesn't, it
can preload the bearings in the gearmotor and cause poor
perfarmance and premature failure

If the gearmotor output shaft transmits its tarque
through a chain, pulley, gear train or rack and pinion,
these devices will create an overhung load on the shaft.
This Ioad can be figured by the equation below:

Overhung Load = Torgque x K
Radius (of pulley, sprocket or pinion)

Or

Overhung Load = Torque x 2 x K
Diameter {of pulley, sprocket or pinion)

K is a load factor for the type of transmission you use:
For chain and sprocket, K = 1.0; for gear and pinion ar
rack and pinion, K = 1.25; for belt and pulley, K = 1.5.
Be sure that your pulley, sprocket or pinion diameter is
large enough 1o stay within the published averhung
load capacities.
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VAN LINEAR ACTUATOR

Application Information

Thrust Rating vs. Duty Cyrje_i

All linear actuators in catalog are intermittent duty rated

The thrust ratings shown in the catalog are set up around
25% on-time per minute of operation. For infrequent
bursts of power, most units can handle up to 1.5 times rated
lead. Consistent heawy ayeling of loads in excess of the rat-
ing may cause units to fail, When in the design stage, keep
in mind that although Qur Gearmaotors flinear actuators are
designed to provide equal thrust in both directions, the load
bearing capacity is higher in compression than in tension.

s with the
gearmotors
before, the per-
formance of the
linear actuators mimic the performance of the motors
that drive them. The only difference is that rotary speed
and torgue are replaced by linear speed and thrust,
However, start thrust, breakdown thrust and pull-up
thrust all exist just as would be expected.

COMPRESSION

' Mounting and Alignment

In aorder to get proper performance and maximum life,
linear actuators should be mounted to be free of side
Ioads, The best way to ensure this is to use clevis mount-
ing at each end and to ensure that the clevis mounting
pins remain parallel at all times.

Also, be sure that the pins are evenly supported on each
side and the load
is centered about
the actuator.,

The last considera-

tion in mounting is

PREFERRED
CEMTERED
PHEFERRED LOAD
Pil s
EVENLY g s e
SEPPOATED

PREFERRED

NOT

RECOMMENRDED

PN T
EVENLY 7
SUPPORTED i!

MOT
RECOMMENDED
OFF-CENTER
LOAD

WOT
RECOMMENDED

——fe j restraining torque.
s el g All linear actuators
S i have rotating out-
ko o T put shafts and the
travel tube or

acme nut will simply rotate as well unless it is kept from
rotating. The restraining torgue requirement can be
calculated as:

Restraining Torgue (lb-inches) = .2 x Axial Load (lbs:)

Wiring

AC linear actuators come standard with PSC motors that
have capacitars already mounted and wired in. DC linear
actuators have two wiring diagrams depending on the

WHITE

GREEN {B0LIND|
k4 1‘;

[WHITE CORMON)

RED {EXTE Hl'l'nr

[

o B

||'l--\."'L miiw  BLACK (RETRACT)
n

amp draw of the motor. All units are prewired through
limit switches that shut the actuator off at either end of
travel. (Wiring 7a, 7b, 7c)

AC Linear Actuator DC Uinear Actuator {High Current) DE Linear Actuator (Low Current)

RED AND WHITE TO EXTEND* [#) RED, [-] WHITE TD EXTEND*® (+) RED, [-) BLACK TO EXTEND*
ELACK AMD WHITE TO RETRALCT** =) BLACK AND {+) WHITE TO RETRACT** (~) RED, (=) BLACK TO RETRALT**

Wiring 7a Wiring 7b Wiring Tc
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GE A R M UTO R s Selection Chart

Hﬂw tD use thE‘ Twao key requirements in selecting a gearmotor are Step 1: Go to the AC section of the Selection Guide,
Speed (RPM) and Torgue {inlb.). These two specifi- since adjustable speed is not needed.

SEIECtan Gu Ide cations quickly determine the available models to Stap 2: Read down the RPM calumn ta the group

consider, From this group, the best choice can be
of Stocked made by reviewing Eﬂﬂufting configurations, shatt  m9.of 6 RPM madels.
dimensions, voltage, et Step 3: In the adjacent Torgue column find all the &
Gearmuturs Example: RPM miodels with at least 200 inih. torgue.
A gearmotor i required to rotate a large display Step 4: \Wiith this group of gearmiotors, review their
case at 6 RPM, The amount of torgue needed - voltage, mounting configuration, shaft characteristics,
measured by a torgue wrench — 5 200 in.lb. etc. for the gearmator that best suits the application,
AC Gearmotors (continued)
FiL Volts Gearbox F/L Volts Gearbox
FiL | Torgue | Input Motor | Grainger| Refersnce F/L | Torque | Input Mator | Grainger| Reference
RPM [in. Lbs,| HP | soHz | soHz | Type SKU | and Page RPM [in. ths.| HP | 60Hz | SoHZ Type SKU | and Page
1 50 [1400] 115 Shaded Pole| 27804 | VW11 Pg B 2 | 17e | vz [visiae] nsase]  psc 1E558 | Viwds pg 20
1| 100 |t 115 115 | Shaded Pola| 4LLOS | WW11PEB 15 ] 45 |1ms| 115 Shaded Pole | 62908 | W7o
1 L R 115 Shaded Pole | 21001 T 28 175 1403 | 115/230 | 115/230 BS.C 1L575 | WwEd Pe 16
1| awao | 105 ) 1154230 115230]  PSC IL570 | VAT Py 16 2 | 1se [azfosaaa| szl psc 1586 |VWeIPg 13
13 | 280 | 150 | 1154230) 115230  esC PLES4 | VW33 Pe 20 29 | 185 | 140 | s3] 1isean]  esd 2H421 [WWi107 Py, 14
F 5 140 15 Shaded Pole| 22805 | VWII PE 8 0 16 | 15120 15 " | Shaded Polz| FZB09 | VWi Pr A
P4 13 1na 15 Shaded Pole { 10490 | VWOBPg 12 30 &2 1120 115 Shaded Pole| 3128 |VDE Pz 12
2| 1: [wza] 1S Shaded Pale | IMI25 | YWOBFE 12 w | 13 |imo| s Shaded Pole | IM137 | vwos P 12
2 | 1900 | 102 |11sad0) 115230)  eac PLETT | VAT Pe 16 s [ 113 | o | ns Shaded Pole | 3M158* | vWa pg 12
200 1720 | 1154230 115/230 PS.C 115556 | Vw33 Pe 20 30 400 1id 115 Spiit Phase | SK9309 | WAN2D P2 17
15 50 142500 1154230 1157238 RS.C 1L548 | VW4 Pg B 30 B0d 12 115 Split Phase | 22794 | WANAOD P2 17
a | o Jwmo] s Shaded Pole | 67906 | wwrore o | w0 | s [nsas] noam|  esc 2Ha4a [wwiiape 14
56 | 200 | 10a ]| 11530] 1isaean]  pag 11556 | VW33 P 20 15 | s0 | 1435 | 1isza0 5] esc 10550 | VWil fg B
& | 225 [1am] 118 Shaded Pole| 27806 | VW11 Pg B 39 | B9 | 1712 [11s2aa] 115250 RSC 16550 | viWid e 20
& | 90 [1oe] 115 115 |Shaded Pole| 4L06 | vwWitPe s an | 330 [ wa | 115 Split Phase | GK841 | w0 P 17
- 113 10 115 Shaded Pole | 11489 | VOB Pg 12 s 125 1700 | 115/230§ 115/230 PS.C 2HA25 |VWI02 Pe 14
6 | 113 [za| 1 Shaded Pole | 3MI26 | VWOB P 12 a3 | 265 | v [1isa30] nozze] s IHAG VWi 14 Py 14
6 | 113 | o] 1S Shaded Pole { TM135 | VAWOBPE 12 a8 | 100 | a2 [11sE0)195/230]  Psc 1L676 | VWBA Fe. 16
& 150 | s 115 Shaded Pole | 67907 WWToT 50 15 1/485 115 Shaded Pole| BZ50M VWTLT
6 | soo | s | nseaan s esc 4T [VWioz g 14 st | 8 | vz [nsaaafnsam]  esc 1587 |vwaa g 13
& | 500 | 1S | 1150230] 1150230 e IHA3 WA PE 14 60 | ar [1nzof ns Shaded Pole| 22810 | vwilpg 8
& BOD 112 | 115£230] 115230 ReC IL572 | VwWid Pe 16 bl 58 1410 115 Shaded Pole | 1L487* | VW8 P 12
& 2] 1/a 115 Split Phase | SK533 | VWD P 17 B0 58 1410 15 Shaded Pole{ 3IM138 | VW08 P 12
7 E1Y) 1025 | 11543300 115/230 n5.C TL54% | VWI4APE B B 93 1480 | 1155230 § 115/230 PS.C THAZT VW02 Peol4
B | 500 | 1712 {115/330] 115/230]  Pai THE31 WAt P 14 6O | 20 | | 11 solit Phase | S%od0 | vwan e 17
ENEDE NG DR NP 1L557 | WW33 Pz 30 60 | ao0 | 142 | 118 Split Phate | 27795 |wiwdo g 17
10 | sop | 10| 11s230] 1157230] BSC | 2HAIS |VWiDZEg 14 63 | 18a | /5 [11sa2saf noam|  RSC 2Ha49 [t 14 Pa. 14
10 | son | 110 | nsan| NSz esc IH435 |Vwind pg 14 57 | 30 | /25 | 115/230] 115/230]  PSC 1551 | W1APe B
iz | 57 [viss| 115 | |Shaded role] zzeor | vwiiep e g6 | 55 |1z | szl nsem]l rsc 11588 |vwag fg 13
12 | an |wEs| 115 115 |Shaded Pole | 4LL07 | WL PE 8 oo | 150 [ 1| 1% split Phase | GKOG3 [ WW20 Py 17
k2 113 1410 115 Shaded Pole| 1L4EE* | VWOR PE 12 a0 287 Pl 115 Spdit Phase | 22796 | \WaD Pg 17
i 113 120 15 Shaded Pole | IMIZT | VWOB P 12 a1 130 15 | 1152301 110220 P&LC ZHASY VW14 P 14
12 | 13 o] 115 Shaded Pole | 136 | VDR Pg 12 17 | 20 | v | nsaa] e esc 552 | WWiape B
12 | 400 | 1014 |115230] 1180290 RaC ILETY | VWEL Pg 16 120 27 [wza| s Shaded Pole| 22817 | W11 P 8
12 500 1/ | 11573230 115230 P5.C JH43Y Wi P M 120 100 14| 1 1.'.' Sphit Phase ';-.K'\"-l.' W20 PR 1T
) G0D 144 115 Split Phade | SK534 | VWIDPR 17 155 30 1742 | 1154230 115/230 PSC IL589 |[VwES Pp 13
i5 | 30 | 100 | 115230] 115230 Rac 1Az [vwioz rg 2 155 | 36 | 10| 150 15| psc IH429 |VWI0Z P 14
t5 | sob | we fnsmsn|nssaEn]  psc 2H43Y W1 g 14 156 | 77 | s | 115230 noezae]  psc IH451 [WW114 Pe T4
1B | 550 | 1@ | 115 Split Phase | SKE35 | VW20 Pz 17 s | 12 1o |nsgao|nsgae]  psc | nsss | wwoargs
19 | 250 [Taa|nsRa0| 135430 PsC 1L574 | WiBa Py 16 mwo | 118 [inza] s Shaded Pole| 22812 | VW11 P8
20 Ted [ 1/T40) 115 Shaded Pole | JZ808 | VW11 P 8 200 4 1/45 115 115 | Shaded Pole] 4LL0E | WWIT PE B
6 | so0 | w6 | nsa30fnsaa0]  psc IHA (Wi Pe 1 wo| 3 [ 118 115 | Shaded Pote] 21008 | VW11 P8

* Nat in catalog
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DC Gearmotors

Universal AC/DC Series

Selection Chart

* Mot wn catalog

FiL Gearbox FiL Violts Gearbox
FiL | Torque | Input | Volts | Grainger | Reference F/L | Torgue | input Motor | Grainger| Reference
RPM | inLbs. | HP (31 SKL and Page mPM |[In. Lbs.| HP | GOMz | SO0HE | SOHZ Type SKU and Fage
045 il 171200 12 47837 | DIOHA PR 23 28 | 258 lans| 11s 115 115 Lefttand | 37797 | VAWD3 Py 47 |
EIC 1000 | 12 7813 | DI0HA Pe, 23 ap | 250 s | 15 s 115 | Right Hand | 11486 | wWoO3 Py 41
A | 3 |00 |12 | @Bl | DIoHAPg 23 67 | 182 |15 us 15 115 [ LeftHand | 27798 | vwoi pe 01
a5 38 17364 12 1ZB35 DI0HA P 23 67 | 182 [ 115 15 115 115 Right Hand | 11485 [ VW03 Pg 41 |
5 50 1730 12 1480 YWHL Pp. 20 128 110 [1as| 115 115 115 Left Hand | 22799 | WwW03 Pg 41
: S0 1715 12 1L474 VWBL P 35 128 10 1115 115 115 115 Right Hand L4B4 | MWO1 PR 41
ry T TEF 12 L8I6 | DiHA PR 23 21 100 |15 118 115 115 Left Hand | 22800 | W03 Pg
g 50 1430 12 VWEL P 29 21 oS 115 115 115 Doable ZZBOT | VW03 PE 41
i2 ETil 17 D10M PE 23 2% 100 | 115 115 _115 115 Rght Hand | 11483 | WiAD3 P, 41
I 250 | 12 VB4 P 35 | 50 | 45 |15 115 15 115 Left Hand | ZZB02 | w3 Pg 41
17 T3 12 DI0H P 22 50 a5 1415 115 115 115 Right Hand 1482 | WWia P 41
7] 150 ¥l | vwBa Pg 35 | oo | 27 1115 115 175 115 Left Hand 22803 | WWO3 PE. 4
| E 12 ¥ VB3 Pe 19 0o | 27 1415 115 i15 115 Right Hand | 10481 | wwioi Pg 41
15 15 4 12 2835 D10H P 22
12 Bt 430 12 11477 WWED PR 1:3_ NOTE: DC and ACDC Gearmators are licted with FL BPM at maximum voltage shown
ag | 15 /B 17 11471 W Pg. 35 They are typically operated with s speed contred allowing speed adjustment fram 0 1o the
=3 e VE E azsan | Dion P Tl FIL RPM listed. Pleasi refer 1o the index for motor controls. For Linesr Actuators, soe page 42
50 1430 12 11476 VW3 Pp 29
60 ] 178 12 WA70 | VB4 Pg 35
n 50 1/8 11469 | vmd py 35
02 | 13 | v 1475 | vwWa3Pg 29
3E 50 1/15 o XT3 | VWil Pg 40
b k) 113 S 4r24 VW33 PE 40
f 500 0 JHASS | wWi3zPg 34
6 504 e ZHAET | V134 P 34
65 500 ) 47530 VWES P 35
7 50 a0 | 42534 | vwed fe 29
10 .| a0 4X725 VW33 Pg 40
" 50 50 42535 WWEI Pg 29
12 350 80 THA5T VW12 P 3
17 350 a0 IHEGS | VW34 Py 34
13 250 | &0 LYEE] VWAL P 35
21 50 [ 90 | 4% | vweirg 29
21 ] 1s0 90 | 4753 | e b 35
115 102 a0 47716 Y
FT] 156 a0 2H453
0 156 g 2HATY
Y] a3 T 3P 29 |
FE: 75 50 47533 | WWBd P 35
43 105 o 2HAGY | WWI132 PE 34
a3 1445 ) IH4ATI W3 PR 34
A5 56 90 | Zr | wwalrg d
50 i 90 42538 WY A 29
&1 ] il IHE63 | wwWilz P 34
Bl 8 80 | JHATS | wWI34Pp 34
& Ew EL VW33 P A0
2 E 90 VWG g, 29 |
157 7] a0 VW32 Pg 38
157 3 ] VW34 Pe 39
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