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Motors and Control Methods

e DC Motor Control
— Forward, Reverse, Stop
— Control by Manual Switch
— Control by Relay
— Control by Transistor
— Control by H-Bridge
— Control by Motor Driver

o DC Stepper Motor Control
— Bipolar Stepper Motor
 Control Driver

— Unipolar Stepper Motor
« Control Driver




DC Motors and Manual Control

A on/off direction

e
T

SPST switch controls on/off:
FORWARD REVERSE DPDT switch sets direction

il B
= ’

ALL OFF = STOR (LOOSE)
1 +4 ON = FORWARD

2+ 30N = REVERSE

1+ 30N = STOP (ERAKE)
1UR 2 UP = 5TOR [BRAKE) 2 +4 ON = STOP (BRAKE)
1 UE 2 DOWN = FORWARD 1+2 0N = NOT ALLOWED
1 DOWN, 2 LIP = REVERSE 3+4 0N = NOT ALLOWED

1DOWN, 2DOWN = STOP (BRAKE) Four SPST switches (H bridge)
contral on/off, direction & braking

A pair of SPDT switches controls
on/off and direction: brakes to a stop



DC Motors and Manual Control
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Torgue B
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BOTH OFF =5TOP [LOOSE]

10N = FORWARD
2 0N = REVERSE
1+ 20N = NOT ALLOWED

SPST switches controls on/off;

Two SPST switches (half bridge)
SPDT sets direction

control onfoff & direction



Selector Switch

SPST: Single pole single throw.

SPDT: Single pole double throw.
DPST: Double pole single throw.
D
D

PDT: Double pole double throw:
P3T: Double pole three throw.
DPAT: Double pole four throw. i N :
3PDT: Three pole double throw. ~~3F"
3P3T: Three pole three throw. )




Selector Switch Diagram
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Form A - SPST-NO
Single Pole - Single Throw
Normally Open
HT-:-—D

_J#a-"'

— .
Form AA - DPST-NO

Double Pole - Single Throw
Normally Open

.H”F,_D

—

Form B - SPST-NC
Single Pole - Single Throw
Normally Closed

O  —
Form X - SPST-DBE-NO

Single Pole - Single Throw
Double Break - Normally Open

—
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Form XX - DPST-DBE-NO
Double Pole - Single ThrowDouble
Break - Normally Open

O0—— a1
Form Y - SPST-DBE-NC

Single Pole - Single Throw
Double Break - Normally Closed



Switch Diagram

N
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Form BB - DPST-NC
Double Pole - Single Throw
Normally Closed

s

" P
Form C - SPDT
Single Pole - Double Throw

':I—*"Il--—g
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Form CC - DPDT
Double Pole - Double Throw

D—.-_I_'—S'

|
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Form ¥YY - DPST-DBE-NC
Double Pole - Single Throw

Double Break - Normally Closed

o= w1
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Form £ - SPDT-DBE

Single Pole - Double Throw
Double Break

Form £ - DPDT-DB
Double Pole - Double Throw
Double Break



DC Motor Control by Relay

Power supply
or battery



Motor Control using a Relay

Motor
Yoltage

*MOTE: Action Y first, then apply X



DC Motor Control using High Current Relay

M-
E -
= - — Motar,
3 e = Light, or
= Solenoid
- *t +
— | 12V
Indicator
Lamp
Connector Details /
M+ M- Color
GND| GND|GND| GND | GND |Orange
GHD| +5% |GND | +12V GNHD Green
+5y |GND | GHD| GND +12V | Rad
+5Y | +5Y | GHD| +12V | +12V | OFF |*NOTE: Awvoid this combination
"
Rev control Fwd Control



DC Motor Control with Transistor

TIP41 Series(TIP41/41A/41B/41C)

]
FAIRCHILD
Medium Power Linear Switching Applications

SEMICONDUICTOR

Motor Voltage

TO-220
1.Base Z.Collector 3.Emitter
The boxed part is an .
cpto—isclator, Jamsco Part a O
£41030. A 114008
DC MOTOR
|—EI'.-I: :}}
] ; 301 -
w a5
21 - R1 B -
Port Pin S A r‘—KL 2 B() g
qT: = FI‘R\. T e
= TIP12Z2




Transistors for Control
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LOAD LOAD Transistors

...Causes a
much larger

i
b current ( 10x
(:JQ\ i \_‘ or more) to
L L

flow this way

A small
cument 'L
flowing this

= way... = @

...CAUSes a
much larger
current (T0x

A small “ or more) to
current flow this way
Y flowing this
way...

LOAD LOAD




Transistor vs. MOSFET

Battery - Battery - Battery - Battery -

Transistor H-bridge MOSFET H-bridge



Darlington (Transistor)
Connection of two bipolar transistors in
tandem In a single device.

High gain (or beta)
Less space

Invented by Bell Laboratories engineer
Sidney Darlington.
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Transistor Array

ON Semiconductor”

[=] [<] [=] [e] [=] [e] [e] [+]

dedelddas

BB NERERERERE

MC1413, MC1413B, NCV1413B

High Voltage, High Current
Darlington Transistor Arrays

R

1

17 MC1413, B

PDIP-16
P SUFFIX
CASE 648




Darlington Array
Gllegro: 2003 1wy 2024

FEATURES

B TTL, DTL, PMOS, or CMOS-Compatible Inputs
B Output Current to 500 mA

B Output Voltage to 95 V

B Transient-Protected Outputs

HIGH-VOLTAGE,
HIGH-CURRENT

DARLINGTON
ARRAYS

[deally suited for interfacing between low-level logic circuitry
and multiple peripheral power loads

TYPICAL APPLICATIONS

UNIPOLAR STEPPER CONTROL
+12w

01 —"16&]

fz 157 —— ool
Data 0 2—3 5 14}——Coill
Data 1 3—, 4 = 13— Coil3
Data 2 4%5 M1z 0CoilZ
Data 3 5—6 5 11F——Coild

17 10

e she




Darlington with DPDT relays

Maotor 1
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MOSFET for Motor Control

MicrocHIP TC4423/TC4424/TC4425

3A Dual High-Speed Power MOSFET Drivers

+HEYDC to H18 VDT

+2 WDho J_ 1 2

—— 10pF ——01uF
(10a) (104)
Power '
Lagic high™ {max) —_T—

Fihd in (1 %-29%)

Logic low™ [off) 1EI k&
J/u-’
.

Hforward direction (BnBKOe)

| L

03

®
1 JR—
(forward) -

Logic high 02
everse) IC1 3-amp Dual High- Schottky smalk
Speed MOSFET Driver signal diodes

™
-,

Direction
Logic low

M1
hotor




DC Motor H-Bridge Control

+
8 T
R
Forwards =1 =2
Off =0 <
Feverse =1
Off =10 < |

Diode  1M4002
Transistor TIFP41 MNP Fower Transistor

Fesistor 2.2 K 025 W



Rotation Control using H-Bridge

Battery - Battery - Battery - Battery -

H-bridge CW rotation H-bridge CCW rotation



Standard H-Bridge Control

I TN4002 I

2NB292 ZNG292

stop

forward

HiRo|lo|

reverse

PROHIBITED




4.7k

A o—AN—

Full/Half H-Bridge

+5Y
2N2222 T 2N2222
L

2N2907 T 2N2907

stop

forward

reverse

L E=1E=2

Hlolkr|lo|m

stop

forward

PROHIBITED

stop

I E=1E=2} =

Hol=o|D

reverse




Bridge Motor Driver

wAllegro” 2916

DUAL FULL-BRIDGE
PWM MOTOR DRIVER

a bipolar stepper motaor or bidirectionally control two dc motors.

UDM291 6B |DIF)

MOTOR DRIVER
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Bridge Driver

YIE L298

DUAL FULL-BRIDGE DRIVER

Multiwatt15s

ORDERING NHUMBERS

g

PowerSO20

» L298HN (Multiwatt Vert.)
L2G8HM (Multiwatt Horiz)
LZ88P (Powesrs020)

e

>~

|

|Multiwattls

o

&

Z TAS CONMECTED TOFINE

GND
Sense A
MN.C.

Ot 1
Ot 2

Vg

Input 1
Enable &
Input 2
GHND

LA

T T~ [ERE T T

[ TR T ]

y

Mo = o n e G fd =R

=
[=]

Powers020

IR

DSENIRD

CURRENT SEMSING B
CUTPUT 4

CUTPUT 2

HPUT 2

EMABLEB

HMPUT 3

LOGIC SUPPLY VOLTAZE Vs
GHD

MPUT 2

EMABLE A

MPUT 1

FUPPLY WVOLTAGE Ve
CUTPUT 2

CLUTPUT 1

CURRENT SEMSIMNG A

GMND
Sense B
N.C.

Ot 4
Out 3
Input 4
Enable B
Input 2
V55

GHND



H-Bridge Driver

National Semiconductor

LMD1 Ezﬂu BOOTSTRAP 14 = 24 =BO0TSTRAR 24,
= Yourw =] @ = =Vour 2a
EA EEU H-Erldge ERECTION A—] 3 22 |=Thermal Flag A
] BRAKE A—{ 4 H |- Curant Seres A
P A=) 5 20 |- Sigral GMD A
e Vg o= & 19 = Power GHD A
/ N>  BOOTSTReF 2 Veg= 7 18 |=Power GND B
] — 1 Gignal GHD B—{ A 17 [FPWM E
) — THERMAL FLAD DUTPUT Curant Senes B=] 0 16 |-BRAKE R
Bl CURRENT SEWSE OUTPLT Thernal Flag B={ # 15 f=DIRECTION B
() — L Your e~ ™ 14 =Vour
O ] e— Y R BOOTSTAAP 28| w2 13 |-BOOTSTRAR 18
Y e— TR
| — s
sE———=x  mmccron nevt 24-Lead Dual-In-Ling Package
Top View
] e—UAL Ordar Numbar LMO18200-20-GV
\ T e—T- TR 5982-9232501VHA
___.--"'I LMD1&200-20D58683
-~ SS62-3232501MXA

e WOUNTIG TAR CORMECTED TO GROURD (PIR T)
[xiri st

11-Lead TD-220 Packags
Top View
Order Number LMD18200T



*ﬁ‘ TEXAS

Bridge Driver

1-A Cutput-Current Capability Per Driver

Applications Include Half-H and Full-H
Solenoid Drivers and Motor Drivers

Designed for Positive-Supply Applications
Wide Supply-Voltage Range of 45V to 36 V

Conbrod A

SNT754410
INSTRUMENTS  QUADRUPLE HALF-H DRIVER
1,2EN [ 1 - ] IR
6]z 15[] 44
N E 14] 4
HEAT SINK AND [ [] 4 13]}I—E.-5.T SINK AND
GROUND 7 [Is 1zl crounD
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Motor




DC Motor Driver

. 1
FAIRcHILD FAN8(082 Bi-directional DC Motor Driver
. |

L 104

Grpund =0 E-I_,WI—E?:} Oupl 2
1 e F
Quiput L E Illf.-._._ Bipply wollagn | Poresi

—|_.i FRE DRIVER I
Mator spaad moeinal Ve E IL ~ 3 B¥oo  Supgly voltags [Signal)
LOGIC inpai 4 '.-'hE _..| LOGIC SWATEH I._Il'-.'u,:- np 2 LOGIC

e ————————————————
Paramsor Symbsal Ciporating voltage range
Dparating Supfily wollags ﬁ.‘:.i:_l"’-."n:.: T - 1B [ " ]
LEGIC INFUT & CUTPUT TABLE
In
fut st et -
Fin a4 Pin 83 PFin &8 Pin an
L Lo "L "L Braks
High Lo High Livw Foramnd
L i High =T High Flisadnd i
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Stepper Motors

2-phase
Unipolar {Single Polarity)

2-Phase
Bipolar




Stepper Motors

Bipolar Maoda
250 ma & 5 wdc

i Blug e
—_—
2042 BT
Ros Blue |~ |~ | |+
B Red T'E.".M:l el |
200 o e R
< White S |Whita - |-+




Stepper Motor Structure

Rotor

(permanent Magnet)
Rotor

Rotor Shaft

Stator

- o age >
are half-step
out-of-phase Stator on
Alignment Stator

(Coils wound)

3-6%»



Stepper Motor -Theory

Magnetic Field Created by Energized Caoil
Steps for “One phase On” for two phase stepping motor

Phase 4 Phase 4
= —3
AT LI
Phase B| | [ S [ |Phase B Phase B H rqEIHEIl' Phase B
N
EEE Step 1 E::i' Step 2
Phas« A Phase A
Phase A Phase A
=3 =
| N
mmenij E \ifPMHE PMWBMJ 5N~ﬂh‘ifpmﬂﬂ
5
’t\sh e "’/ﬂ
—F  Step 3 3  Step 4

N

Fatata¥aTatalak
VAN

1|1




Stepper Motor Theory

“Two Phase On” for a 2-phase stepper

Phase A Phase &
= =
s N
thﬂljll N;S L,l' Phase B PhaseBuU iﬁ‘i Phase B
N| & s
e i N
¥ Step 1 ; Step 2
Phase A Phase A
Phase A Phase A
E::g :;
N S | @

Phase B JI'T N [/ |Phase B Phase B fT SKENn ;’ Phase B
o "'E_;. e T o
ol




Half-Stepping

Fhasa A Frasa &

r a
Phaes OO/ ST | [

g o
Shep 7 Step 8

Frissa & Flhesi &




Stepper Motor — Speed vs. Torgue

:,L _~Holding torgue
—

- Maximum starting torque
r_J
o » Pull-out torque
p— .
= 14
=
Pull-in range
Maximum
_ slewing
 Maximum frequency
starting :
AN m TP o frequency /
10 Hz —

rate (Hz
Unrotatable range e (Hz)



Sequence for Unipolar and Bipolar

[ ] H JJS
[T

RED
GRY
YEL
BLE
l
' EL
R ELS
ORN
ERM
GRM

BLK
|
RED
BL K |
RED
L 4]
ELK
|

1 Q o1 0
*ELT o2 ~Elfi3 04

o3 04 03 04

L] L]
~EI211 02 ~EI213

RY
YEL
RY
EL

0d
BIPOLAR UNIPOLAR
=
Z [step[0y-0,] 00, [ 00, [ 00, | & Sltep]l @, [ Q. [ O, [ O, |§
=1 | ON EEE EF“F %FNF = Normal = [ 1 ON EEE :ENFF %F”F =
= 7 | ON = ) 7 | ON =
E s TorFfom JorF fon e 4-Step Sequence 5[ 3 [oFf [ON [OFF [ ON | S
"4 [oOFF | ON | ON | OFF = “ ™4 [OFF | ON | ON | OFF =
5[ [on | OFF | ON | OFF |5 %[ [N [ OFF [ ON |OFF | T




Bipolar Stepper Control Sequence

BLACK

L] i
RED

+%

I
ot

L1_H

&

GREENM

L]
BLUE

+W

& Uone10Y MO

Bipolar
Step | Q2-Q3 | Q1-Q4 | Q6-Q7 | Q5-Q8
1 ON OFF ON OFF
2 OFF ON ON OFF
3 OFF ON OFF ON
4 ON OFF OFF ON
1 ON OFF ON OFF

CCW Rotation =



Unipolar Stepper Motor Sequence

BLACK

Unipolar

Step Q1 22 Q3 Q4

ERR

ON OFF ON OFF

OFF ON ON OFF

OFF ON OFF ON

& UOTRIOY MO

ON OFF OFF ON

= [ (D [

CCW Rotation =»

RED |,
+V Wh

ON OFF ON OFF

BLLE

e

GREEN




Bipolar Stepper Motor Driver

@ MoTOROLA MC3479
Stepper Motor Driver

two—phase stepper motor in the bipolar mode.

#* Single Supply Operation: 7.2 t0 165 Y
* 250 maS/Coil Drive Capability

1R5221A (30 V)

e

I

Sep | A B|A]B
| + +* - .
2 o W + -
a - v |+ -
4 +* - - *
5 + * - -

_'|II|
200 kLk
iy Vi Vo
:| W
: o 4
P ] 1 3
- Phasa A 1
Clock — o] 7 19
_— MC3470 B
Digita! ’F”'5< CWICOW >—— =l 10 e
FullHalf Stap ————
v L4
OIC — o g 4 5 1213 & 14
3 Bias/Set

e-'_l_l?

Moma! MC14048U8
Ciperation ar eguivalent




Bipolar Driver

Part Number Package

& : UDN2916B 24-Pin DIP
‘Llﬂllg.rol 2 916 UDN2916EEB | 44-Lead PLCC FEATURES

WMernSyaiens. nc.

- UDN2916LB | 24-Lead SOIC B 750 mA Continuous Output Current

. , i . B 45 % Output Sustaining Yoltage
P%IJ%{E%}LR gﬁﬁ%ﬁ For BIPOLAR STEPPER /DC

T

UDN291G6B (DIF)

OUT 48

URFLY
OUT oy
=5 ZENEE
ENZE, OUT g
ST o
SROUND GROUND
EROUND SROUND
oz m
Iy FHAGE 4
FHAZE , e
VREF2 RE4




Unipolar Driver

& llf;fm UNIPOLAR STEPPER-MOTOR DRIVER
S FEATURES

5804 B 1.5 A Maximum Cutput Current
B 35V Output Sustaining Voltage
TYPICAL APPLICATION
L/R Stepper-Motor Drive

CUTPLUTE | 1] SUPPLY
Sy
CLUTPUT
Keo EMAELE .
==
CILTPUT GIRECTICN O
I\ :
i LIMLC ]
SROILIND GEROLIND - DIRECTION
..... SO TROL
G RCLIND GROLIND
OUTPUT - STEP INPLIT
Kac HALF-STEP STEP IMPUT

QLUTRUT, OME-FHASE



Unipolar Stepper Driver
ﬁmz .Llr' ._ fmmmm

SLLA7024M, SLA7026M,
AND SMAT7029M

HIGH-CURRENT PWM, UNIPOLAR STEPPER
MOTOR CONTROLLER/DRIVERS

TYPICAL STEPPER MOTOR APPLICATIONS

ENATIZIN (Half of Each Device Shown)

a a
R BB 0B NN B- 0.0

—
T . SLAT024M and SLA7026M
1 s —.—_ -
el [ 3
1" 41 Ng ME
B l : :
1 - o A
: e
] S
l_ I |: :J_ &
.:' -1 ] 1 1:1_ }.' \_“ 3 E! g- — J E:}
. i ; |>:1|_>O— =
—
< S R
L &
2-PHASE (FULL STEP) OPERATION J: <
for SLAT024M and SLA7T026M = AT
Sequanca 0 1 2 3 ] g . J—
nput A H L L H H Dt - o,
nput A L H H L L w5y Oy L . o,
nput B H H L H ' ol
nput B L H H L 1 <

i |

H
[we]
»
|
™
3]

L
Outputs ON | AR | AEB




Motors

12VDC Bipolar Stepper Motor
36"/ Sep

* No. of phases: 2

+ Detent torgue: 80 g-cm

+ Holding torgue: 600 g-cm
+ Phazs resistance: 2502

12VDC Unipolar Stepper Motor
36"/ Sep

= No. of phasez: 4

= Detent torque: 80 g-cm
= Holding torgue: 800 g-tm
= Phase resistance: 750

12VDC Unipolar Stepper Motor
= Detent torgue: 400 g-cm

09"/ Step
= Holding torgue: 400 g-cm , f&

= No. of phases: 4
= Phase resistance: 20002 |

M~

+ Phaze inductance: 31mH = Phase indectance: 39mH + Phase inductance: 48.5mH h T

« Current: 480mA = Current: 150mA = Current: G0mA ~

» Mounting hole size: 0177 = Mounting hole size: 0.117 = Mounting hole size: 0.14

« Shaft size: 0.43°L x 0.187 Dia. = Shaft size: 0,430 x 0187 Dia = Shaft size: 0.38"L x 0.184 Dia.

+ Motor size: 1.66Dia. x 1.31°H = Motor size: 1.88"Dia x 1.28'H = Motor size: 1.18"Dia. » 0.88"H

Part No. M. Cross Ret. Me. 1 10 50 PartMgo.  MIT. Cross Rel. Mo, 1 10 50 PartMo. M. Cross Retb. Ne. 1 10 50

105881 SMEM03 . 8500 £5.50 495  T0SBOD  SML200 ... ... %370 STRS  $6.80 173180 30BYJO2AH ... . 31149 310,35 30035

Bipolar and Unipolar Stepper Motors (1
= | ~

) o
i L . -
Fig. 1 Fig. 2 Fig. 3 Fig. & Fig. 7 Fig. B
No. Fhas Phase | Delenl |Holding [ Mowking  |Wauning | Shall | Shal | Wacior | o

Part AT Cross Sep | of | Dee | ol | Resls. | cur. | inductance | Tomue | Torque | HoleSpace | Hoks | Dla. | Length | Dla. | Helght Prking
MaTber  (Ref. Mo Fig. | angle | Prases | System | (voc) | oonms) | imay | mH) m<m | og<m | Dwgenalon [ ong | ong | oand | ong | odng 1 10 50
117954  [LBa2773-M1 [ 1 | 75° | 2 | Bipolw | 5 6 | 8oo 7 100 | %080 280 1095 (0250 075 | 225 | 100 | $3.79| $2.00 | §2.25
162385 (3017095 2|08 | 2 |Gpole| 84| 30 | 280 = 36 i)l 173 015 |0185 | 029 | 188 [ 120 495| 375 268
163408 [+017-8061 2 |18 | 2 |Bpole| 92| 38 | 240 52 36 =1 173 015 |0455| 023 | 186 [ 125 249 189 135
105821 [sm4203273 | 3 | 36° | 2 | Bpoke| 12 | 25 | 430 # B0 | &0 173 011 |0157| 043 | 188 | 151 5.09| 550 4.95
164056 [MB2I04-P1 [ 1 [ 75 [ 3 |Unipolar| 5 a0 | 255 5 9 o4 1.4 043 (0078 | 035 | 100 | 0.46 185 160 | 1.58
151251 [C42m048504( 4 | 75° | £ |Unipolar| 5 g | s&0 10 a | 70 184 013 |0197| 040 | 165 | 083 5.59| 5.05| 4.58
171601 |PRasTaEet | 1 | 360 | & | Unipolar| 7 20 | 3s0 3 40 520 158 014 |0078| 047 | 138 | ose 439| 340 285
166705 [PM423-096 | 1 | 3.8° | & |Unipolar| 12 | B84 | 140 18 50 450 185 013 0197 | 040 | 166 | 164 385| 285 215
tosag0  |smszoo’ 3 |36° | & |Unipolar| 12 | 75 | 150 =] B0 | E00 173 0141|0457 | 043 | 186 [ 128 2.79| 7.85 | B.90
1321 [358v48-27 | 7| 75 | & |Unipelar| 12 | 15 | 800 68 a | 450 1.95 013 |0078| 025 | 138 | B30 | 14.85| 13.49 | 12.29
173120 [308v1028H5 [ 6 | 09 | & |Unipolar| 12 | 200 | 6O 495 00 | 400 142 014 |o4s4| 035 | 198 | 058 | 11.49| 10.35 | 935
192794  [PM425045% [ 5 | 75° | & |Unipolar| 24 | 45 | 500 | 173 39 570 147 008 0197 033 | 186 | 054 495| 375 265
e [s520 1|75 | 4 |Unipalar| 24 | 100 | 436 &0 40 | =0 157 013 |0072| 040 | 138 | 058 5.05| 549 4.95
Mo [sTPeomt9ss [ B [3.75°| & |Unipolar| 24 | 110 [ 436 2] B0 | &0 1.95 013 [0448| 042 | 165 [ 054 6.05| 6.25| 550

1 ammmnraemann =~ 1 o0 om

A amamma



Motors

GBM Bipolar and Unipolar Stepper Motors

» Bearing type: ball Bipolar (Fig. 1) Unipolar (Fig. 2)
+ Dielectric strength: N
500V, S0Hz/minuts med
« 18 lead wires Brown
» Step angle: 1.8° z O

« Ambient [Eﬂ'l arafure: il D

-10'C 1o +55 I: el - = 1 ) s
« |nsulation resistance: 100MO & S00V0GC | E ﬂ n | el ; !
v« == B 181908, pg 162, [ ! l t NEMA 23

for shaft coupler oranga Srown Red  Black Blue T NEMA 1T
B B B B
Pha= Phaz Dolenl | Hodlg | Mol | Momiig | Siat | Shat | Mcio | Mor Prting

Parl Produt REMAT| Bouof | Drve | Voltage| Resistance| Cument | nductanee | Torque | Torque | HoleSpaie | Holes | Dlameter |Lengh [Dlameter | Helght | Welgit

Mumber | Humbsr Fig. | Form |Phases| Sysem | WDC) | (Ohms) | (nd (mHi igem) | fgcm) | Diagonal dn| (.} in. inj | i (g | ibs.) 1 10 5
156432 [428vg228 | 2 | 17 | 2 |Unigalr| 12 n 410 i 2 2,500 173 ol | oeter | oom | 17 15 05 [317.85 | $16.3 [ H14.50
155458 [428vE023° | 1 | 17 | 2 | Bigohr | 12 0 410 3 2 2,100 173 a1 | eter | o6 | 17 13 05 | 1785 wem| 1458
17246 (42878205 | 2 | 17 | 2 |Unipalr| 96 75 430 15 21 2,300 173 o1 | eter | oom | 17 14 05 | 14.85| 1349 1185
162026 [S7EVG0E4 | 2 | 23 | & |Unipalr| 12 2 E00 L. 75 B,500 265 B2 | m2se | 10 | 22 2 15 | 2685 | M= | 1188
206025 [ZPuciEd| 2 | 23 | 4 | Unigahr| 53 8 1500 56 130 | 20000 165 B2 | eted | 09 | 22 3 18 | 20085 W | 2435

JAMECO



Dual Motor Gearbox Kit

wldress |$§| http: f fremena, lenzmation, comPraduct . aspePproduckID=102 8 ategoryID= V| = el

Products

Information

Dual Motor Gearbox Kit

Two independant motors, gear
boxes, and axles

Voltage = 2udc

RPM = 81 or 282

Reduction = 203:1 or 52:1

Stall Torgue = 124 or 36 az-in
(2.9 0r 2,6 kg-crm)

Wheels = Sport (5TS-01], Off
Road (2RT-017, Truck [2RT-02)

Price [ $13.95 ]
Model Murnber [ DMG-01 ]
weaight [ 0.25 ]
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* OWI-GEZS5 One-Touch Selectable Gear Box

Price: $14.40

GO TO MEML "

# Easvy, One-Touch slide switch with 3 selectable gear ratios,

hitkp: | fuwen gibsonteched., comfmenu_electronic_coursesHS, hkml
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Selectable Gear Box

Selectable Gear Box

A great science fair project item! If you need m.h“_mmn_ variations, then look no further.
Orive pulleys, cars, wheels, ar fans with high torque or speed. Adjustable mounting
brackets allow for flexibility in praject applications. With one touch of a slide switch,
three gear ratios are possible: 5.81:1, 45971, 310.74:1, ar 17 681, 119.52:1,
807.93:1. Motar perfarmance at maximum efficiency: Yoltage: 1.5-3.0.

MAfr. # OWYI-GB25

Buy Mow ¥ Add fo Cart

In Stock In Stock

ltem: 1111 $14.95
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Other products in the Geared DC Motors (Kit) category

ltem Title

\V%& 2060 3-Speed Crank Axle @mmﬂ%

lﬁ 2031 A-Speed Crank Axle Gearboy

# 2146 6-Speed Gear Box HE.

/Q 2238 Double 4-Speed Gearbox
2013 High Power Gear BEox HE .
2045 High Speed Gear Box HE.




Dual Motor Gearbox Kit

|ﬂ @ _lj /_]Search “E;:{’Faw:urites ﬁ‘i [':v .,5,,\_..# L

1Ivreernotion, comfProduct, aspx?productID=1062C ateqoryID=39

Home | What's New | Contact Us | Off-Road Tire

Sport Tire - 2.2" x 1.0" (pair)

Diarneter = 2,2"

width = 1,0"
Motor = Dual Motor Gearbox
(DMG-017

Prce [ $7.95 ]
Model Murmber [ 5TS-01 ]
Weight [ 0,19 ]
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e . 033 Off-Road Tire Set (2]

f-a
-
f0
|

Truck Tire =et (4]




Motor with Wheels






