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Honeywell

Actionator Motors
Models M640, M740, M40

Function

The Actionator motors position damp-
ers, butterfly valves, slip stem valves,
or any device requiring rotary or linear
motion.

Optional auxiliary eguipment can be
used to provide position feedback or
supply power 10 other devices. Refer to
Tabie 1.

The M840A, B, and D rmotors are used
with either a two-position controller with
maintained contacts, or a floating con-
trolier. Each motor has a crankarm with
adjustable throw and position.

The M740A and B motors will accept a
4-20 mA signal from a proportional con-
troller. These motors will position the
final control device at any point be-
tween full open or full closed, as deter-
mined by the controlier signal.

The M740 motor Hard Manual feature
allows the customer to override the
moter position to fully open or fully
close the vaive or damper when
required.

The M840A and B Actionator Motors
provide position propartional control of
valves and other devices.

61-86-03-06
4592
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Specification

The MB40B, 740B, 940B motors can be
used 1o operate slip-stem vaives of the
direct acting, reverse acting or three-
way types using suitable linkage.

The M840D motor provides unidirec-
tional travel with adjustable stops,
factory-set at 180°.

The M940 models may be used with the
external electronic motor positioner
mode! R7195. Refer to document num-
ber 81-99-25-02.

Figure 1—Model M640A and D, M340A Actionator Motor

Figure 3—Model M640B, M940B Acticnator Motors

Figure 2—Model 740A Actionator Motor

Figure 4—M640 Motor Cutaway View of internal Parts

Process Control Division, 1100 Virginia Drive, Fort Washington, PA 19034
Printed in U.S.A. B © Copyright 1992 ~ Honeywaeill, Inc.
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Description

Refer to Figures 1-4. A sealed, die-cast
aluminum case provides excellent dura-
bility. The motor shaft is sealed with an
0" ring made of oil-resistant Buna-N.
it is splash-proof and can be hosed
down during a cleaning operation if the
drain holes are plugged. These motors
meet U.L. and C.5.A. type 4 enclosure
ratings, when both drain holes are
ptugged. .

Easily accessible switches and adjust-
ments simplify installation and fieid ad-
justment. Cam position is easily chang-
ed by inserting a screwdriver into one
of many slots on the cam and applying
slight bias force. Figure 4 shows the
simplicity of cam adjustment.

An internal disc brake stops and holds
the load in any position. If power is
removed from the motor, the brake wil
maintain the motor position until power
is restored.

An adjustable crankarm is inciuded with
each motor for connecting the motor
shaft to a ball joint and push rod.

The lifter assembty included on M6408B,
M740B and M340B motors has an ad-
justable eccentric and an internal strain
relief spring to provide strain relief at
both ends of the stoke.

The motors are avaitable with timing
and torque ratings shown in Table 1.

Options

Auxiliary Switches and
Slidewires for M640 Actionator
Motors

Auxiliary switches and slidewires pro-
vide additional switching functiens for
MB40A motors that have a complete
wire harness. Refer to Table 2 for
models marked with an asterisk (*).

With the addition of an auxiliary slide-
wire, any M640A motor can be con-
verted to an M340A. Auxiliary switches
and slidewires cannot be added to
other motors without changing the ter-
minaf board.

Auxiliary switches and slidewires can
be combined 1o provide:

m from one to five auxiliary switches

m one balancing slidewire with up to
four auxiliary switches

m one balancing slidewire with one
retransmitting slidewire and up to
three auxiliary switches

The following assembly numbets con-
tain the auxiliary functions shown. Each
assembly contains all the necessary
hardware including cams, wipers,
spacers, screws, and a wrench.

TABLE 1 — Timings and Torque Ratings Avaliable

Assembly 7640MA — One auxiliary
switcht
Assembly 7640MB — Two auxiliary
switches*
Assembly 7640MC — One 135-ohm
slidewire*
Assembly 7640MD — One 1000-ohm
slidewire*
Assembly 7640ME — One 500-ohm
slidewire™
110128A — Crankarm with ad-
justable throw and position
24400144-001 — Adaptor kit to
mount R71325 to M340/M640
*Order special hub assembly (part number
132986C) with two wipers to mount two
slidewires in the same motor.
1Order an extra spacer (part number
132985) and two 4-40 NC screws., 1-5/8
inches long {part number 8024888}, to
mount five auxiliary switches in the same
motor.
Accessories
Yoke Assembly
Used to mount M640B, M7408, M940B
on V5011 and V5013 valves.
Valves
Valve bodies and linkages must be
ordered separately.
Dampers
Damper crank, push rod, and ball joint
connected to the motor crankarm oper-
ate damper in combination with a slip-
stem valve.

Motor Shatt Timing* Motor Shait Torque Lifter Assembly Stem Forcet

in seconds for 180° rotation at 90% at 100% at 90% at 100%

(in seconds for 150° rotation) rated voltage rated voltage rated voltage rated voltage

60 Hz S0 Hz Ibsin Nemi Ib-in Nemi b Nem Ib Nem
7.5 (6.25) 9(7.5) 45 5.08 76 7.85 100 444 8 140 622.7
15(12.5) 18 (15) 80 10.2 140 158 200 889.6 280 1245.4
30 (25) 36 (30) 180 20.3 280 31.6 300 1334.4 300 13344
60 (50) 72 {60) 300 33.9 300 33.0 300 1334.4 300 13344
120 (100) 144 (120) 300 33.9 300 339 300 1334.4 300 1334.4

*Based on 180° rotation without a load at rated voltage, proportionat style has 150°
tStemn force ratings determined with no icad on motor shaft

tNewton-Metre.
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Operating Conditions

Operating Temperature

—-291to +65°C{—201to0 + 150°F)

Power Consumption

MB40, M940: 23 watts
M740: 40 VA

Performance

Maximum Load Perpen-
dicular to Motor Shaft

80.7 Kg (200 Ib)

Motor Shait Rotation

M640A: Adjustable from 10 to 350°, reversible

M740A, MS40A: Adjustable from 10 to 150°, reversibie

M640B, M7408, M940B: Adjustable stroke from 0.64 to 3.81 cm (0.25 to 1.5 inches),
reversible

M6400D: Adjustable position, 180° stroke, unidirectional

Auxlliary Switch Rating

7.4 maximum resistive; 120 or 240 Vac (on each switch); 1/3 Hp at 120 or 240 Vac.
1/2 amp at 120 Vdc; 1/4 amp at 240 Vdc

Design

input Range
(M740A, B only)

4-20 mA (factory adjusted) (deadband adjusted to 1%)
Guaranteed fully closed: 4.0 mA

Guaranteed start to opsn: 4.3 mA

Guaranteed fully open: 20.0 mA

Guaranteed start to close: 19.7 mA

input Impedance

75 ohms Floating

(M740A,B only)
Adjustments Zero adjustment; 0.8 mA to 16.8 mA
(M740A, B onty) Span adjustment; 2.0 mA to 20,0 mA
Deadband adjustment: 1% to 5%
Repositions Deadband setting Repositions
(M740A, B only) 1% 100

S% 20

Slidewire Resistance

135 or 1000 chms

Motor Shaft Mounting
Surface

12.7 mm long by 12.7 mm square (1/2 inch long by 1/2 inch square)
Refer to Figures 5 and 6.

Dimensions

Refer to Figures 5 and 6.

Woeight

MB40A 11.95Ibs. (5.4 kg)
M640B 19.0Ibs. (8.6 kg)

M740A 1431bs. (6.5kg)
M7408B 2131bs. (9.7kg)

MO40A 1241bs. (S6kg)
M9408 19.41bs. (8.8 kg)

Accessories (Standard)

1, Crank arm for mounting on square end of motor shaft with a starting angle adjustable in
22-1/2° steps and with a ball joint radius adjustable from 39.7 mm (1.6 inches) to 68.2 mm
(2.7 inches)

2. Plug for unused conduit opening in the event that only one of the two opening is used.

‘Approvail Bodies

Underwriters Laboratories: ©::2 584572, Guide XAPX
Canadian Standards Association: File Number LR 47125.

Al 120 and 240 volt models are U.L. and C.S.A. cetified for type 4 enclosures. To comply,
motors are supplied with both drain holes sealed with self-tapping screws. The lowest level
drain screw may be removed, if venting or draining is desired; but U.L. and C.5.A. enclosure
standards are not maintained when drain holes are ieft open.




Specification
61-86-03-06
Page 4

TABLE 2 - M640, M740, M940 Actionator Motors

M640 Modeis/MT740 Models

Mode! Timing Auxiliary

‘| Number Voltage {Seconds) Equipment
MB4DA 1121* 120V 75 _
MB40A 1022 120V 15 —_—
M640A 1139°
MB4CA 1196 240V 15 _—
MB40A 1048 120V 15 2 SPDT
MB40A 1204* 1 SPDT
MB40A 1055 120V 30 —
MB40A 1147*
MB40A 1246 120V 30 2 SPDT
ME40A 1083 120V 30 1 8PDT
M640A 1170* 240V 30 —_
Mod0A 1i5ds 0 —
ME40A 1188* 240V 60 e
M840A 1162 120V 120 —
MB40A 1253** 120V 15 28PDT
MB40A 1279 220v 80 S
ME40B 1054* 120V 30 —_—
MB40B 1062* 120V 60 —
MB40D 1003 120V 15
Me40D 1011 120V 15 2 SPDT in Tandem
M740A 1004 120V 15 —
M740A 1012 120v 30 —_—
M740A 1038 120V €0 —_—
M740A 1053 120V 120 _
M740A 1020 120V 30 2 SPDT
M740A 1046 120V €0 2 SPDT
M740A 1061 120V 60 One 135Q Retransmitting Slidewire
M740A 1079 120V 15 2 SPDT
M740A 1087 120V 30 3 SPDT -
M740A 1095 220V 60 2 SPDT
M740A 1103 120V 60 2 SPDT, One 1000 @ Retransmitting Slidewire
M740A 1137 120V 7.5 —_—
M7408 1003 120V 80 —
M7408 10U 120V 30 —_
M740B 1029 120V 15 —_—
MT740B 1037 120V 7.5 2 SPDT
M740B 1045 120V 15 2 SPDT
M740B 1060 120v 60 2 SPDT
M740B 1078 120v 120 28PDT
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TABLE 2 - ME40, M740, M940 Actionator Motors {continued)

M940 Models
Model Timing Auxiliary
Number Voltage {Seconds) Equipment
M840A 1000 120V 15 ——
M340A 1018 240V 15 —
MS340A 1026 120V 30 —_—
MB40A 1042 220V 30
M240A 1059 120V 30 2 SPDT
MS40A 1158 120V 30 1 8PDT
MS40A 1067 120v 60 -—_
M940A 1075 240V 60 -_—
M9O40A 1083 220V 60 —_
M940A 1091 120V 60 One 10002 Baiance Slidewire
M940A 1108 120V 120 —_—
M940A 1125 120V 60 One 135Q Retransmitting Slidewire
M240A 1133 120V 60 18PDT |
MS40A 1190 120V 60 One 1359 Retransmitting Slidewire and 1 SPDT
M340A 1141 120V 120 2 SPDT
MS40A 1216 220V 60 2 SPDT One 10002 Retransmitting Slidewire
M340A 1240 120V 60 2 SPDT
MB40A 1265 120V 15 2 SPDT
One 135Q Retransmitting Slidewire
MS40A 1273 120V 30 2 SPDT
One 135Q Retransmitting Slidewire
MS8408 1009 120v 15 —_—
M940B 1058 120V 15 One 1352 Retransmitting Slidewire and One 10002 Balance
Slidewire
M940B 1074 120V 60 2 8PDT
M940B 1017 120V 30 S
M940B 1025 120V 60 —_—
MS40B 1041 120V 60 One 135Q
Retransmitting Stidewire
M940B 1082 220V 60 One 1352 Retransmitting Slidewire

*Wired for field addition of auxiliary switches, balancing and retransmitting slidewire.
**Auxiliary switch cams are momentary make at the switch point rather than continuous make through the remaining motor

stroke.
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Figure S—Motor dimensions — MB40A, M740A, MS40A
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millimetres
Dimensions: ———
inches
Conduit holes 300
) 168 3@-14 NPT : 11.8 265
[ 6.6 / I s 7123 10.4
/ 1.37 4.86
Drain hole |
/ with screw |
Y
s { A
21 D - —- 7
0.81 64
28 sl ) 25
76 1,1 Y L _ ;
3.0 7. ’
I W 0.5 L Y,
68 Motor shaft 74 51 |
2.7 0.62 54. across 2.9 20
0.62 fiats Bt Mounting holes (8) 1/4-20
112 Side view
4.4 ———
= 188 Drain hole [(—
7.4 with screw e,
End view |:
Allow 4 incheslat
clearance so end
Please Note: over can be |
*M740 Dimension 164 removed |
M640, M940 Dimension = YV 1
1
=TT e --A
1.6 .. 47
A 0.06 Min. 019 Max Crankarm Offset
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. millimetres
Dimensions: ———
inches
Conduit holies 369
168 3’;4'14 NPT 14.5 335
35 1 - }123 132
1.37 486
70
34 Drain hole —2 75~
11 1.3 [T11 with screw i !
E t 10,42 . A
A el ] q
|| 05— : i
L R 84
= , 25
| = : -+
27 L j 143
0.5 \. | : 4 56
Motor shaft 74 51
$Q. aCTOSS 29 2.0
flats Side view 25.4
Drain hole el 1.0 Hex
with screw " Mounting holes (6)
51 V420 ——— - - ————— \
End view 2. !
|
?5%158 g.cr)r:g;‘ sion T Allow 4 inches of
i i . d
M640, M940 Dimension = l:% 102 [ Bottom view :::?vaef:g:ﬁ :g o
- a0 removed :
I . I
|
. . AR
5-_4_]L. 74 5157 ] \7/16-20, 3/4 in.
B50-4804

Figure 6—Motor dimensions — M640B, M740B, M340B

20

2.25

deep
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Ordering Information

When ordering, specify:

Complete Model Number {Refer to

Table 1)

Options if desired:

a. Assembly number of auxiliary
switches and slidewires for M840
motors. (Select from listing under
“Options™.)

b. Slidewire resistance for M840 motor.

¢. Other option accesgsories.
Order trom

Honeywell
1885 Dougias Drive North
Minneapolis, Minnesota 55422

(In Canada —

Honeyweli Limited

155 Gordon Baker Road :
Willowdale Ontario M2H 3N7)

For more information, contact the
nearest Honeywell sales office or
Honeywell, industrial Controls Division,
1100 Virginia Drive, Fort Washington,
PA 18034.

Specifications are subject to change
without notice




Honeywell

Actionator Motors
Models M840, M740, M40

Instalfation

Models M640A, M640D, M740A,
and M540A

General

1. Determine the orientation of the
motor before mounting. Figure 1
shows the locations of the drain
holes. U.L. and C.S.A. type 4
enclosure ratings will bé maintained
when both drain holes are plugged
with self-tapping screws. Remove the
lowest drain hole scraw only if
drainage or venting is required.

2. Leave clearance around the motor
tor adjusting and servicing.

3. Mount the motor so the motor shaft
is horizontali.

Mounting on Dampers
Use integrai mounting bosses to mount
the motor either externally on the duct

wall or other suitable mounting surface,

or internally on a mounting bracket fur-
nished on Honeywell dampers as
specified.

For external mounting. connect the

motor crankarm to the damper-shaft ex-

tension using balljoints, a pushrod, and

Final Control Devices
61-85-09-02
5/87
Page 10f9

Installation Data

a gamper crankarm. For heavy duty use
of the actionator motors use a steel
mounting plate (Honeywell part number
480%7). Refer to Figures 1 and 3 for
roughing in dimensions.

Mounting on Valves

Use Honeywell's Q100C linkage to use
motors with V51 butterfly valves. See
linkage and vaive instruction for moun-
ting detaiis.

Dimensions: n mm
nches Conduit holes 300
168 3414 NPT 118 265
| A 35 : 1 123 10.4
I 6'6 7] / l 1.37 L | ﬁs—
M Drain hole
4113 11 /| with screw
r0.42 h
—I 7 NV q
) 0.5 -ft— - T
. . 84
25
- ) ¥
12 ‘—] ; j
50 -4 1 Motor shaft I_ 74 | 51 ‘
7 0.62 sq. across 28 '|
0.62 5120 \Mounting holes (8) 1/4-20
mnz Side view
4.4 —= : l
- 1.8 Drain hole 1 )
74 with screw ' -
End view i "
\ Allow 4 incheslat
. ciearance so end
Please Note: ‘ — Bottom view—-uover can be |
*M740 Dimension 164 removed |
MB40, M940 Dimension = —— )
6.4 ‘—,—“‘—\‘-} |
74 _L8&5.] = L
0-25 29 2.0
1.8 AT 7
.06 Min. rXT) Max Crankamm Qffset
Figure 1-=Dimensions 1o nearest millimetre {Models ME40A, ME40D, MT40A, MS40A)

industrial Controis Divislon, 1100 Virginia Drive, Fort Washington, PA 18034
Printac in U.S.A_ B © Gopyright 1987 ~ Honeywell Inc.
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. . itli
Dimensions: m_ni%eei;_e_g
Conduit holes 369
168 3/4-14 NPT 14.5 335
35 - ;123 132
1.37 y 2.86
70
34 Drain hole =2 75—
. T3 1| withscrew|
& 1 y0.42 ' )
A o =2 o/ : §
[ os}—de=— : ;
' 0 L 54
— 0T 25
I = : -
27 E ! 9 14
56
Motor shaft l_ 74
$q. aCross 2.9 _'i'
fiats Side vnaw 25.4
D;ta':n hole =i 1.0 Hex
with screw Mounting holes (6)
51 \\ W20 o e .
End view 2.0 ol !
=2 Y _ |
fm g,c:rt‘e: i \ i Allow 4 inches of
ension — . tearance so end
MB40, M940 Dimensicn = 16;‘: 102 - r Bottom view g;e?can be |
- 40 ' } removed i
I —@—_@ !
. : 1
1 4, A
'ﬁsé' Min. 5. 179 Max Crankarm Offset E“‘__IA._Z‘__.J__.A- 57 . \.716-20, 34 in.
0.25 29 20 2325 deep  #s0«w0a
Figure 2—Dimensions to nearest millimetre (M6408, M740B, M340B)

Modeis M&40B, M7408B,
M940B

General

Dimensions for these models are
shown in Figure 2. During instaliation
the motor shouid be energized through
momentary contact switches. Connec-
tion of the motor coils through the ter-
minals indicated below will determine
the direction of motor shaft rotation and
the position of the vaive lifter (direction
viewed from shaft end):

Motor shaft rotation clockwise, lifter
down. Hot terminal 1, common terminal
2. Motor shaft rotation counterclock-
wise, lifter up. Hot terminal 3, common
terminal 2.

Modeis M740B Only

The direction of motor travel for the
M740B motor is determined by connec-
ting line voltage to the circuil. With no
input connections to terminals B, R, and
1W the motor will run to the counter-
clockwise limit. Applying a short to ter-
minals B and W causes the motor to
run to the ciockwise iimit.

CAUTION: Whenever the motor yoke,
and vaive are assembled and power is
used 1o drive the motor to make ad-

justments, do not drive the strain relief
mechanism over 1.6 mm (0.06 in.) in
either direction on over-travel; other-
wise, serious damage may result to the
drive-cam and stroke-adjustment
mechanism ingide the lifter assembly.

These modeis are furnished with a
crankarm assernbly which may not be
needed and can be discarded.

Adjustments must be made In
the following order:

Adjust Lifter Travel

These modeis are shipped with the
stroke set for 6.2 mm (0.25 inches)
minimum trave! and must be adjusted
to match the lift of the particular valve
used. Table 1 lists lifter travel along
with the motor adjustment, Dimension
*A", which must be made. For a par-
ticular valve stem lift, refer to the lifter
travel column of Table 1, noting Dimen-
sion “A”, This dimension is measured
on the motor from the bottom of the
motor housing to the bottom of the lifter
shatt (Figure 4) when the lifter is at the
lower extremity of its downward stroke.
Dimension "*A" is for single-seated and
double-seated, two-way valves and
atiows a 1.5 mm (0.06 inches) strain
relief at the end of the stroke.

TABLE 1 - Adjustments to Provide
Required Lifter Travel

Lifter Travel Dimension “A”
mm inches mm inches
12.7 0.5 29.3 1.16
14.2 0.56 301 1.19
15.8 0.63 308 1.22
19.0 0.75 325 1.28
254 1.0 35.1 1.47
317 1.25 388 1.53
38.1 1.5 42.0 1.66

On three-way valives, Dimension “A™
should be increased 0.7 mm (0.03 in-
ches) to give 1.5 mm (0.06 inches)
strain-relief at both ends of the stroke.
It is possible on three-way valves,
because of tolerance buiid-up, that only
0.7 mm (0.03 inches) strain relief may
be available at both ends of the 38.1
mm (1.5 inch) stroke.
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Metric (mm) English (Inch) Metric tmm) English (inch)
A 349 1.375 j g, 0.375
B 23 0.084 J 8.5 0.375
C 587 2.313 K 6.3 0.250
D 69.8 2.750 L 508 2.000
E 587 2.313 M 635 2.500
F 952 3.750 N 168.2 6.625
G 85 0.375 O 1873 7.375
H 752 3.000

Figure 3—Dimensions - Steel Mounting Piate for Actionator Motors (Part Nurmber 48097)

NOTE: The motor shaft rotation is fac-
tory set (M640B—160°, M740B,
M940B—150°). This adjustment should
never be changed if the following ad-
justments are to provide the correct
travel of the lifter assembly.

1. Remove the cap screw (Figure 6)
{rom the top of the motor housing.

2. With power on, drive the motor lifter
shaft {Figure 5) until the two adjust-
ment s¢rews are in line with the ad-
justment slot, visibie through the cap
screw hole (Figure 6) in the top of the
motor. At this point the adjustabie ec-
centric cam will have driven the lifter
shaft 1o the lower extremity of its
trave!,

3. Using a'7/32 inch Allen wrench,
loosen the outer locking screw.

CAUTION: Do not icosen the locking
screw any further than absolutely
necessary as this will disturb final ag-
justments which must be made later.

4. Using a 1/8 inch Alien wrench, turn
the inner adjusting screw in the
direction reguired to adjust Dimen-
sion “A" (Figure 4) as needed to pro-
vide the lifter travel desired. A scale
shouid be used to measure this ad-
justment. Clockwise rotation of the
adjusting screw will increase Dimen-
sion “A'"" and lengthen the lifter
travel. Counterclockwise rotation will
decrease Dimension A’ and short-
en the lifter travel.

NOTE: The 20 thread per inch screw us-
ed in the adjustable eccentric means
onhe countercliockwise revolution of the
adjustment screw decreases the travel
approximately 2.54 mm (0.10 inch).

Motor housing

1 Lifter shaft
Method of marking ?
screw thread and
titter nut
Locking nut

Vaive stem or
adapter assembly
S80-804

Figure 4-~-lllustration showing connection of vaive stem or adaptor assembly to
actionator lifter assembly

Adjustable eccentric

circuiar cam )
Adjustment siot
Locking and
Motor adjysting screws
power shaft
~ ’ Lifter shaft
280-808
Valve stem
or adapter

Figure S-liustration of lifter mechanism of circutar cam, adjusting screws and fifter
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Motor

Butterfly valve Cap screw
(when used in _

combination with
slip-stem vaive) o ©

JIN ]

Mounting screws == P
by

ol Locking nut

Stem lifter

1 \ Stem adaptor

See insets I Mounting yoke

Litter
shaft \

Slip-stem vaive
{single-seated,
double-seated,
or three-way)

Lifter nut J

Stem-head g
locknut [ )]

Combination
stem-head ) Stem
and position —w—me adapter
indicator

7

Stem-head
setscrew

Position
indicator
scale

Valve stem

Position
indicator
scale Hodes Position
indicator

Adapter stem

This arrangemeant used to connact Actionator Motor to:
Series 1407 in sizes 1/2, 314, and 1 In.

Saries 1607 in sized 1/2 through 2 in.

Series 4707 in sizes 1 through 2 in. ,

Series 4807 in sizes 1/2 through 2 in. ¢

Series 4907 in sizes /2 through 2 In.

Serias 8107 in sizes 2-1/2 through 6 In.

Saries 9107 in sizes 1 through 2 in.

Series 9207 in sizes 1 through 2in.

V5011A in sizes 1/2 through 3 in. {bronze bodies) R

V5011A insizes 2-1/2 through 5 in. (iron bodies) This arrangement ysed to connect Actionator Motor to:
V5013A in sizes 1/2 through 2 in. {bronze bodies) Series 1607 in sizes 2-1/2, 3 and 4 in.

V5013A in sizes 2-1/2 through 5 in. (iron bodies) Series 9207 in sizes 2-1/2, 3 and 4 in.
INSET A INSET B

Valve stam Lock nut

A10-208

Figure 6—lilustration of M640B, 740B, and 940B Actionator Motor mounted to Yoke and Valve body with inserts showing variations in
adaptors for different vaives. A V51 Buttertly Valve is also shown mounted to the motor.




5. Check the actual lifter travel adjust-
ment as follows:

a. Using a scaie, note the measure-
ment of Dimension "“A", Figure 4,

b. Using power, run the lifter fully into
the motor and again note the mea-
surement of Dimension A", To
ensure tight ctosure. the differ-
ence between these two readings
should be equal to:

1. The valve lift plus 1.5 mm (0.6
inches) for two-way, single-
seated and double-seated
valves.

2. The vaive lift plus 3.2 mm: {0.13
inches) for three-way valves,

6. If the actual lifter travel does not
{ollow the valve stroke as noted
above, return t¢ Step 4 and continue
adijusting Dimension "'A"" until actual
operation of the motor provides the
required travel.

7. Leave the cap screw off and the lock-
ing screw loose for final adjustments.

Mount the Motor to the Valves
NOTE: Two drain holes are provided in
the moter housing for ventilation and
drainage purposes (Figures 1 and 2).

A self-tapping screw is not supplied for
the lower drain hole.

After deciding location of the motor,
determine which drain hoie will be at
the bottom of the motor housing and
remove the screw from this hole only if
drainage is required. A mounting yoke
must connect the motor 10 the vaive
body (Figure €). For most applications
the Actionator, yoke, and vaive body
may be either field or tactory assembl-
ed {specified when ordering the motor).
However, if field mounting is required,
the yoke may be ordered separately for
the particular vaive body (along with the
necessary mounting screws, locking
nuts, and stem adaptor assembily). The
yoke should be connected firmly to the
valve bonnet according to the direc-
tions furnished with the yoke.

Using 1/4-20 mounting screws (Figure
6) and locking washers, mount the -
motor firmiy t0 the yoke. To mount the
motor it may be necessary to run the
stem lifter back into the motor, or to
screw the vaive stem or adaptor as-
sembly into the lifter to clear the stem.
If so, refer to the begirning of this sec-
tion for terminai connections required
to drive the lifter up.

‘The lower end of the lifter assembly
{Figure 6) is provided with a 7/16-20
threaded hole to receive the male
threads of the valve stem or stem adap-
tor. The stern should he threaded up as
far as possible, and the locking nut

61-86-09-02
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116" clearange
on ypstroke
against upper
seat

116" ciearance
on downsiroke
against lower
seat

adjustment of strain-reiist mechanism,

Figure 7-—Intarnal view of lifter shaft assembly showing clearances needed for praper

Strain relief
spring

Lifter shaft
Locking ring

Washer

Litter nut

Stem 250900

shoulg be left turned down on the stem
in the position shown in Figure 4 so
final adjustments may be made.

Final Adjustments for Tight
Close-Off

Final adjustments of the stern connec-
tion and lifter travel are necessary for
tight close-off and to ensure the eccen-
tric is positioned properly with respect
to the lifter shaft (Figure 5).

The method for final adjustment will
vary depending on whether a straight-
through or a three-way vaive is used.
Single-seated and double-seated direct
acting straight-through vaives use the
sarme procedure. The procedures which
follow provide a method for maintaining
1.5 mm {0.06 inches) override or slightly
less on the correct closure. Any greater
override could result in jamming and
damage to the motor. Do the adjust-
ments under “*Agjusting Lifter Travel™
in this section first.

In making final adjustments, refer to the
beginning of this section for terminal
connections required to drive the stem
lifter in and out.

Maethod For Adjusting Two-way

Valves

1. With the valve lifter shaft in the
downwarg position, twist the vaive
stem until the vaive seats with hand
tightness.

2. Using a colored pencil, mark the
position of the stem thread where it
enters the nut in the bottom of the
lifter assembly. See Figure 4.

3. Using power, back the lifier and stem
off the seat (single-seated) or seats
(double-seated).

4. Twist the stem out of the lifter 1-1/4
turns by hand with the aid of the
mark made in step 2. This shouid pro-
vide 1.5 mm (0.06 inches) (or stightly

less) override against the strain-
reiease spring on the down stroke of
the motor.

. Energize the motor and drive the

lifter out of the motor to its extreme
downward position.

. Check that the valve is seating pro-

perly. See Figure 7. The lifter shaft
should drive the strain-relief spring
down until approximately 1.5 rmnm
{0.06 inches) (or slightly less) ciear-
ance (Note B, Figure 7} is visible be-
tween the lock ring and washer.

. Re-energize the motor until the lifter

reaches the top of its stroke and
check as follows to ensure that the
lifter travel is correct.

a. Using the mark made in step 2,
note the exact number of turns of
the stem (Figure 4) required to
raise the plug or disc holder to the
upper surface of the vaive body. If
this number is approximately one
turn, the lifter travel adjustrnent
made on the motor is correct. Turn
the stem back down by hand the
same amount as noted above,
then proceed to step 8.

b. If the instroke of the lifter has
caused the plug or disc holder to
jam against the upper surface, or
to approach within less than one
turn of the upper surface of the
vaive body as noted previously
(step 7a), the iifter travel adjust-
ment is too large. Using power,
back the lifter away from the upper
surface and turn the stem back in-
to the lifter. With a 1/8 inch Alien
wrench, twist the Allen screw (Fig-
ure 5) one-half turn counterclock-
wise reducing the lifter travel, and
then return to step 1. Repeat this
procedure, graduaily reducing the
travel until the correct adjustment
is noted as in step 7a, then
proceed.
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8. Lock the lifter in position by tighten-
ing the locking nut (Figure 4} against
the nut on the lower end ot the lifter
assembily.

9. Using a 7/32 inch Allen wrench,
tighten the other jocking screw
{Figure 5). Replace the cap screw
(Figure 6) on the adjusting hoie.

NQTE: At no time should the locking
screw ever be locsened any further
than absolutely necessary if these
adjustments are to be correct.

Method for Adjusting Three-way

Vaives

1. With the vaive lifter shaft fully out,
twist the vaive stem out (Figure 4) un-
tit the valve seats with hand
tightness.

2. Using a colored pencil, mark the
position of the stem thread where it
enters the nut in the bottom of the
lifter assembly (Figure 4).

3. Energize the motor until the lifter
moves up slightly.

4, Twist the valve stem out of the lifter
1-1/4 turns with the aid of the mark
made in step 2. This should provide a
1.5 mm (0.06 inch) or slightly less
override against the strain-relief
spring both on the downstroke as
well as on the upstroke of the motor
as provided by **Adjusting Lifter
Travel” in this section.

5. Energize the motor and drive the
lifter shaft to its extreme downward
position.

€. Check that the valve is seating pro-
perly against the lower seat {(Figure
7). The lifter shaft shoutd dnive the
strain-retief spring down unti approx-
imately 1.5 mm (0.06 inches) or
slightly less clearance (Note B,
Figure 7) is visible between the iock-
ing ring and washer.

7. Energize the motor and drive the
lifter shaft to its extreme upper
position.

8. Check that the valve is seating pro-
perly against its upper seat (Figure
7). The lifter shaft and locking ring
should drive the strain-relief spring
up until approximately 1.5 mm (0.06
inch} or siightly less clearance (Note
A, Figure 7) is visible between the
iocking ring and lifter nut.

©: a. If the visual checks noted in steps
5 through 8 above provide the cor-
rect seating and override, proceed
immediately to step 10.

b. If the usual checks in steps 5
through 8 above do not provide the
proper seating and override
against the strain-refief, further ad-
justments of the lifter travel will be
required.

Refer to the praocedure at the end
of this section before proceeding
to stop 10.

10.After proper lifter travel has been
. achieved (as noted in steps 6 and
9a), lock the lifter in position by
tightening the locking nut (Figure 4)
against the nut on the lower end of
the lifter assembly.

.Using a 7/32 inch Allen wrench,
tighten the outer locking screw
({Figure 5). Replace the cap screw
{Figure 8) on the adjusting hole.

NOTE: At no time should the locking
screw ever be loosened any further
than absoiutely necessary if these
adjustments are to be correct.

The following steps are to be used only
if improper seating and override is
noted under step Sb.

This procedure will correct the lifter
travel adjustment to ensure tight vaive
closure, and to provide 1.5 mm (0.06 in}
or slightly less override on the strain
relief spring at both ends of the stroke
while the motor is actually installed on
the yoke and valve body.

1. With the valve lifter shaft fully out,
twist the valve stem until the vaive
seats with hand tightness (Figure 4).

2. Using a colored pencil, mark the
position of the stem thread where it
anters the nut in the bottom of the
lifter assembly (Figure 4).

3. Energize the motor until the lifter
moves up about 6.3 mm (0.25 in)
from the stroke bottom.

4, Twist the valve stem out of the lifter
3-1/2 tums with the aid of the mark
made ir: step 2.

5. Re-energize the motor until the lifter
reaches the top of its stroke.

a. Twist the vaive stem into the lifter
until the valve seats with hand
tightness on the upper seat. Using
the mark made in step 2, note the

ey
-

number of turns required to seat
the valve. If this numberis 1 £ 1/8
turn, the lifter travel adjustment is
correct. Return to step 10.

b. if the number of turns noted in
step Sa is greater than 1-1/8 turns,
the fifter travel adjustment is too
small. Using power, drive the lifter
away from the upper seat. Then
twist the stern severai turns back
into the lifter. Using a 1/8 inch
Allen wrench, twist the Allen screw
{Figure 5) 1/2 turn clockwise, in-
creasing the travel, and then
return 1o step 1 in this section.
Repeat this procedure, gradually
increasing the travel until the cor-
rect adjustment is noted as in step
5a. Return to step 10.

c. If the vaive seats tight on the in-
stroke of the lifter, the lifter travel
adjustment is too large. Using
power, back the lifter off the upper
seat and twist the stem several
turns back into the lifter. Using a
1/8 inch Allen wrench, twist the
Allen screw (Figure 5) 1/2 turn
counterclockwise reducing the
travel, and then return to step 1 in
this section. Repeat this procedure
gradually decreasing the travel un-
til the correct adjustment is noted
as in step 5a. Then return to step
10.

Mounting Crankarm Assembly

{Figure 8)

1. Fit the crankarm assembly over the
motor shaft and tighten screw (Y).

2. If closer adjustment is necessary,
first install the crankarm assembly so
that it is past the desired starting
point in a clockwise direction, then
remove screw (X) and lockwasher,
turn the crankarm counterciockwise
to the desired starting point (in 22.5°
steps), and replace screw {X) and
lockwasher.

millimetres

Dimensions: ———

83
225

Cover plate
and

Figure 8—Mounting crankarm assembly
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installing Butterfly Vaives

In addition 10 a slip-stem valve, each
M640B, M7408, or M940B motor may
be fitted with a V51 Butterfty vaive as
shown in Figure 6. A linkage must be
ordered separately for this installation.
Complete mounting procedures are
available in document number 6§0-2102
tumished with the Butterfly vaive.

Final Adjustments for all Valves
Using power, run the vaive to both the
upward limit and the downward limit
and check all adjustments. Tighten all
nuts, bolts, and locking nuts.

Wiring
NOTE: All wiring must compiy with local
electrical codes, ordinances, and
requlations regarding wire size, type of
insulation, and enclosure. Provide
disconnect means and over-current
protection as required.

MG640A, B Actionator Motor
Figure 8 shows the internal wiring of an
MG40A, B Actionator motor with two
auxiliary switches. Figure 10 shows
typical wiring connections to the
MB40A, B Actionator motor terminal
board. The motor may contain up to 18
terminals depending on the number of
auxiliary switches and siidewires; but
witl not contain more than are required.

M640D Actionator Motor

Figure 11 iliustrates the internal wiring
of the M640D motor. Terminais 4, 5,
and € connect to the controiler.

Opening Closing
Switch  switch

Monitor
windings

T

Tt e e e e e e i i e e e e o

/

{
i
|

switch

stops
motor
fult
open

1
5030

breaks,

Opening /4 X

A /)
Closing
switch

Figure 11-—MB840D wiring connections and operation.

Closing
Switch
breaks,
stops
motor
fult
closed

MB40D internal
wiring

& Direction of rotation as viewed from output end of motor

L ]

Ttk —— — ——— A — ——— " —— —
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M740A, B Actionator Motors
Figure 12 shows the internal wiring of the M740A, B Actionator motors.,

Zero and Span Adjusiment

Refer to Section 61-86-09-01 for Split Range Capability.

1. Adjust the zero adjust potentiometer P3 {the pot ciosest to the quick-connect terminais) fully clockwise (maximum zero),
and the span adjust potentiormeter P1 fully counterclockwise (minimum span).

2. Set the controller to-the current value at which it is desired to drive the motor just away from the ciosed position. Motor

should be closed.

3. Turn the zero adjust pot P3 siowly counterclockwise untii the motor.just drives away from the closed position. This is

defined to be the “zero.”

4. Set the contraller to the current vaiue at which it is desired to drive the motor just away from its full open position. Motor

should be open.

5. Turn the span adjust pot P1 slowly clockwise until the motor just drives away from the full open position. The difference

between this current vaive and the zero of (3) is defined to be the “*span.”

6. Recheck the zero and readjust the zero adjust pot P3 as necessary. Turning P3 clockwise will increase the zero vaiue.

7. Recheck the span and readjust the span adjust pot P1 as necessary. Turning P1 clockwise will increase the span.

Split Range and Paraliel Operation

The M740A motors may be used in split range applications by connecting the 4-20 mA controlier signal to the inputs of the
motor connected in series as shown in Figure 13. Since the input resistance to the M740A is 75 ohms, an R7355 DialaTrol
controlier can drive up to eight M740 motors. The R7355 controller can drive ioads up to 850 ohms. Each motor may then
be calibrated anywhere within its calibration range. For example, both motors can operate in paraliel calibrated to 4-20 mA
or ane unit can be calibrated to start to open at 4 mA dnd be fully open at 12 mA and the second motor can be calibrated to

start to open at 12 mA and be fully open at 20 mA.

Procedure

Two Motors in Series — Figure 13

1. Apply 4 MA to the two motors in series.

2. Adjust the 2ero adjustment potentiometer so that motor #1 just starts to open.

3. Apply 12 mA to the motors.

4. Adjust the span adjustment potentiometer of motor #1 until motor just starts to ciose.
5. Adjust zero adjustment on motor #2 until motor just starts to open.

6. Apply 20 mA to the motors.

7. Adjust the span adjustment on motor #2 until motor just starts to close.
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Figure 12—Internal Wiring Diagram, M740A, B
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Figure 13—Split Range Wiring Diagram




M940A, B Actionator Motors
‘Figure 14 shows the internal wiring of
the MS40A, B Actionator motor. Figure
15 illustrates connection to an R7352
DialaTrol Temperature Controlier. Other
suitable controliers may be used. As
viewed from the output end of the
motor, the connection shown provides
counterciockwise motor shaft rotation
on a rise in temperature at the sensor,
and will drive the lifter to it downward.
To reverse the direction of rotation on
this cycile, reverse both the 1 and 3 as
well as 4 and € connections at the
motor.

Auxiliary Functions

Wiring of auxiliary switches and slide-
wires follows a definite pattern. Ter-
.minals 1, 2, and 3 are for controller and
power source connections. Each foliow-
ing numerical sequence of three ter-
minals (i.e. terminals 4, 5, and 6; ter-
minal 7, 8, and 9; etc.) is attached to a
separate auxiliary function with excep-
tion to the M740 and M340 motors Ter-
minals 4, §, and 6 of these motors are
internally connected to the balancing
slidewire. The first terminai of each
group of three terminals is always con-
nected to the normally closed contact,
the second terminal to the common
switch terminal, and the third terminal
1o the normally open contact of each
auxitiary switch,

61-86-09-02
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Honeywell

Actionator Motors
Models M640, M740, M940

Theory of Operation

In the following description, the direc-
tion of the motor shaft rotation referred
to is that of an observer viewing the end
of the motor from which the motor shaft
extends. The auxiliary switches and
slidewires are mounted in the opposite
end of the motor. An internal brake
stops the motor and holds the load in a
stationary position anytirme the motor is
de-energized.

M&640A, B Motors

Refer to Figures 1 and 2. With the con-
trollier contacts made "R to “W" and
the motor shaft at its counterclockwise
{ccw) limit, the motor is de-energized,
and limit switch LS1 is ocpen. When the
controller contacts make “R" to “B",
the motor shaft starts to rotate clock-
wise (cw) making limit switch LS1 ana
driving the lifter assembly up for the
model ME40B. If the controiler is fur-
nished with maintained (2 position} con-
tacts, the motor shaft will rotate to the
full cw iimit, break limit switch LS2, and
the motor will be de-energized. If the
contreller is furnished with floating con-
tacts with a neutrai position, the motor
may be de-energized at any time, stop-
ping the motor shaft at intermediate
positions between the limits.

When the controller contacts again
make “R" to W', the direction of
motor shaft travel and lifter assembily is
reversed.

Final Control Devices
§1-86-05-01
5/87
Page 1 0of 5

Technical Data
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Figure 1—M640A, B Interna! Wiring (Two Auxiliary Switch Model Shown)
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Figure 2--M640 Typical Hookup (Two Auxiliary Switch Model Shown)
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MBE40D Motor

The M640D motor is one-directional (it
does not reverse rotation with a rever-
sal in control action). Figure 3 illus-
trates the internai wiring and external
connections. The srnaller insert of Fig-
ure 3 describes limit switch action for
one compiete cycle. When the two-posi-
tion controlier detects a sufficient fall in
temperature in & heating application,
the switch portion between the 'R’ and
“B" terminals will close. The motor
then rotates for 180° or until the open-
ing switch breaks (stops are adjustable,
factory set at 180°), and stops in full
open position. A subsequent rise in tem-
perature causes the controlier to close
the switch between the “R" and “"W"
terminals when the motor will start to
rotate (in the same direction) for 180°,
or until the closing switch breaks. The
motor thus stops-in the closed position
and completes one cycle.

o —— e
/
.’
| cew cw
| Monitor
i windings
i
1 Opening Closing
I
| ]
|
|
|
I
|
!
| =
l MB40D internat
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2 position
@ @ controlier
v
Y654 :
\l;‘aln;ge External connections
Opening
switch
; N Closing
Opening 4 switch
switch breaks,
breaks, stops
e ad /), oror
motor NN full
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Closing
switch

A Direction of rotation as viewed from output end of motor
- 8008

Figure 3—M640D Wiring Connections and Operation
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M740A, B Motors

Refer to Figures 4 and 5. When the
temperature at the sensor is above the
proportional range of the proportioning
controlier, the controlter will transmit a
signal of less than 4 ma. The motor
positioner circuit will drive the motor to
its counterclockwise limit. Lirnit switch
LS1 opens and for mode! M740B, the
lifter shaft is down. The wiper on the
motor balancing slidewire is at the ex-
treme ccw position. For a heating ap-
plication the motor is closed. When the
temperature of the sensor falls into the
range of the controller, the controiler
will transmit a signal within its operating
span (4-20 mA). The bridge in the motor
positioner becomes unbaianced caus-
ing the clockwise (cw) motor ¢oils to
energize through limit switch LS2, The
motor shaft starts to rotate cw (motor
opening, and for the mode! M740B the
litter shaft moving up). limit switch LS1
closes, and the wiper on the motor
balancing slidewire starts to move. The
motor shaft and balancing slidewire
wiper continue to rotate until the bridas
in the Motor Positioner is rebalanced.
When the bridge becomes balanced, a
neutral position is assumed through the
eftect of the amplifier. The motor is de-
anergized and stops with the motor
shaft and slidewire wiper in a position
proportional to the existing load de-
mand at the temperature sensor.

Should the temperature at the sensor
fall helow the proportioning range of
controller, the ¢ontrolier will transmit a
signal greater than its operating span
{20 mA). This unbalances the bridge in
the motor positioner causing it to
energize the clockwise motor winding.
Limit switch LS2 opens. The mator is
then open, and for model M7408B the
lifter shaft is fully up.

Direction of motor travel is reversed
when motor winding connections to ter-
minals 1 and 3 are interchanged and
feedback potentiometer connections to
terminals 4 and € are interchanged.
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M940A, B Motors

Refer to Figures 7 and 8. With the
temperature at the sensor above the
proportional range of the controller, the
motor shaft will be at the counterclock-
wise (cow) limit, with limit switch LS1
open and for model M940B, the lifter
shaft is down. The wiper on the motor
balancing slidewire is at the extreme
ccw position. For a heating application
the motor is closed. When the tempera-
ture of the sensor falls into the range of
the controller, the bridge becomes un-
balanced through an amplifier in the
controller and the clockwise {cw) motor
coils are energized through limit switch
LS2. The motor shaft starts to rotate cw
{motor opening, and for the mode!
MS40B the lifter shaft moves up), limit
switch LS1 closes, and the wiper on the
'motor batancing slidewire wiper starts
to move. The motor shaft and balancing
slidewire wiper continue to rotate until
the bridge in the controller is rebal-
anced. When the bridge becomes bal-
anced, a neutrat position is assumed
through the effect of the amplifier. The
motor is de-energized and stops with
the motor shaft and slidewire wiper in a
position proportional to the existing load
demand at the temperature sensor.

Should the temperature at the sensor
fall below the proportional range of the
controller, the amplifier in the controlier
energizes the cw motor coils, the motor
shaft rotates to the fuil cw limit, and
limit switch LS2 opens. The motor is
then open, and for rmode! M9408 the
lifter shatft is fully up.

On a subsequent rise in temperature at
the sensor, the foregoing sequence is
reversed.

61-86-05-01
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Honeywell

Actionator Motors
Models M640, M740, M40

Model 6§40 Motor Adjustments

Limit Switch Adjustment:

1. Disconnect leads from terminals 1, 2,
and 3 of the motor. Refer to Figure 1.

2. Remove the two screws from the end
cover and remove the cover.

3. The stroke of the reversible model
MB40A motor is changed by inserting
a screwdriver into one of the slots on
the cam and applying slight Hias
torce. Figure 4 illustrates a screw-
driver in one of these slots. This view
shows changing a wiper cam, but the
same principie appiies for the limit
switch cams which are the two inner-
most cams on the motor shaft.

4. To change the counterclockwise
limit:

a. Appiy voltage to terminals 2 and 3.

b. Drive the motor full counterclock-
wise and note which cam breaks
the counterclockwise switch.

c. Remove power from terminal 3
and rotate the cam assembly to
the desired operating point with
the screwdriver,

5. To change the clockwise limit:
a. Apply voltage to terminals 1 and 2.

b. Drive the motor full clockwise and
note which cam breaks the
clockwise switch.

c. Remove power from terminal 2
and rotate the cam assembily to
the desired operating point with
the screwdriver.

€. Reconnect the leatdwires to terminals
1, 2, and 3 on the motor. Apply power
and check motor operation.

The M640D unidirectional motor is set
for 180° stroke. If an application re-
quires a stroke other than 180°, follow
procedure similar to that for the reversi-
ble model M640, except apply voltage
to terminal 3 just until the applicable
switch breaks the circuit. -

Auxiliary Switch Adjustment
Retfer to page 3 of this document.

61-86-13-02
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Service Data

1 Auxiliary
Terminal switches
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CCW LIM
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breaks, switch
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tull motor
open full
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A\ Direction of rotation as viewed from output end of motor
#50-400

Figure 1—MG640A internal wiring diagram, (two auxiliary switch model shown)

Industriat Controis Division, 1100 Virginia Drive, Fart Washington, PA 19034

Printed In U.S.A. B & Copyright 1987 ~ Honeywell inc.
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Model 740 Motor Adjustments

Limit Switch Adjustment

The M740 Actionator motors are fac-
tory set so the motor shaft will rotate
through 150° between limits. Because
of the motor balancing slidewire, the
motor stroke may be shortened from
150°, but not increased. Shortening the
motor stroke will reduce the sector
covered by the wiper on the balancing
slidewire as well as the retransmitting
slidewire (if s0 equipped}. This reduced
sector will resull in decreased propor-
tional band. Do not allow the wiper to
travel beyond the rotational limits of the
slidewire on either side, even when the
stroke is reduced. Rotation beyond
these limits wili damage the wiper.

To shorten the rotation on the M740 Ac-
tionator motor:

1. Disconnect the leads from terminals

L1, L2, and G of the motor.

2. Remove the two screws securing the
end cover and remove the cover,

3. Shorten rotation in the clockwise
direction as follows:

a. Make connectionsto L1, L2, and
Ground and turn on power.

b. Apply short between terminais B
and W to drive motor shatt to the
clockwise limit.

c. Remove power and note which
cam breaks the clockwise limit
switch,

d. Remove short between B and W
and apply power 1o the unit 10
drive the cam away from the
switch by at least the number of
degrees the stroke is to be
shortened.

e. Move the Cam clockwise the de-
sired number of degrees rotation.

{. Re-connect the short between B
and W. Re-apply power to check
rotation in the clockwise direction.

4, Shorten rotation in the counterciock-
wise direction as foliows:

a. Make connections to L1, L2, and
GND and turn on power.

b. Allow motor shaft to drive to the
counter clockwise fimit.

¢. Remove power and note which
cam breaks the counterclockwise
limit switches.

¢. Connect short between terminals
B and W and apply power to the
unit to drive the cam away from
the switch by at least the number
of degrees the stroke is to be
shortened.

e. Move the cam counterclockwise
the desired number of degrees.

f. Remove the short between B and
W and re-apply power 1o check the
rotation in the countercliockwise
direction.

5. Check the adjustments by alternateiy
driving the motor shaft to both limits.

Brown
fed l Feedback

Termeinals o auxiliary
switches or Retransmitting
Tlidewire as goecifiea

siidewire
Yellow

e e,
goooon

12 1110 9 8 7 5§
Motor positioner
terminal Hoard

|—-1L

4

— (P2} Deadband adjust
b {P3) Zero adjust

]

O~—- iP1) Span adjust
O

H

Ground

Neutral
Hot

open input — fully COW

“Hard

GLANLT 2 3 1 B WR A il
OREPOO0D “
— cow cw
Black Motor
windings
& Blue l"""""'l-!
A o
*Refer 1o section 61-86-13-02 White
jumper B to W — fully CwW ey
Limit switches

manuai + =~

ATO prevent triac damage, do NOT connect manual or autofmanual switches to
triac output terminals 1, 2 or 3. Accessory manual or auto/manual switches

Terminals 1o 4-20 mA
cantrolier or source

must be connected to input terminats B, R or W. 5048138
Colors may be different on 7.5 and
15 sacond timing motors,
Figure 2—Calibration adjustments
Align boss

Figure 3—Boss location on the body and end cover (M740 or M840) -

End cover

§. Reconnect the leadwires and replace
the end cover. Align the boss on the
end cover with the boss on the motor
body. Figure 3 shows the relative
position of each boss.

Calibration Check

NQOTE: This check is only done if a span
other than factory adjusted 4-20 mA
span is required or, if it is desired to
check the adjustment on the 4-20 mA
span.

Span and Zero Check
Refer to Section 61-86-08-01 for Spilit
Range Capability.

1. Adjust the zero adjust potentiometer
P3 (the pot closest to the quick-con-
nect terminals) fully ciockwise (maxi-
mum zero), and the span adjust po-
tentiometer P1 fully counterciock-
wise (minimum span).

2. Set the controlier to the current value
at which it is desired to drive the
motor just away from the closed po-
sition. Motor should be closed.

3. Turn the zero adjust pot P3 slowly
counterclockwise until the motor just
drives away from the closed position.
This is defined to be the “zero.”

4, Set the controller 10 the current value




at which it is desired to drive the
motor just away from its full open po-
sition. Motor should be open.

5. Turn the span adjust pot P1 siowly.
clockwise untif the motor just drives
away from the full open position. The
difference between this current value
and the zero of (3) is defined to be
the "“span.”

6. Recheck the zero and readjust the
zero adjust pot P3 as necessary.
Turning P3 clockwise will increase
the zero vaiye.

7. Recheck the span and readjust the
span adjust pot P1 as necessary.
Turning P1 clockwise will increase
the span.

Deadband Check — M740 Motors

The deadband adjustment is factory set

to midrange or approximately 1-2%

deadband. Deadband should never be

set narrower than required for good
control.. A narrow deadband may cause
motor osciitation and result in ex-
cessive wear of the motor and
associated eguipment. Some processes
may require deadband adjustment to
achieve stable control. Unstable pro-
cess conditions may be characterized
by:

= frequent repositioning (hunting) of the
motor

m oscillation of the process variabie
around the set point.

Check for unstable process conditions

during initial start up of the process. If

unstabie operation occurs, increase the
deadband adjustment (P2} clockwise
until the cyeling rate diminishes.

‘Hard Manual Check ~ M740 Motors

Hard Manuali allows the customer to

override the controller action 1o fully

open or fully ciose the vaive, Open the
current input to drive the motor to the

fully closed counterciockwise position.

Short terminals B to W to drive the

motor to the fully open clockwise

position.

CAUTION:

To prevent Triac damage 2o not con-

nect manual or auto/manual switch to

triac output terminais 1, 2, 3.

Accessory manual or auto/manual swit-

ches must be connected to input ter-

minais B, R, or W per Technical Data

£1-86-05-01, Figure 6.

Auxiliary Switch Adjustment —

M740 Motors

NOTE: Betore making any changes in

the auxiliary switches, ensure the limit

switches operate at the correct points.

To adjust an auxiliary switch, follow a

procedure similar to that for adjusting

limit switches.

1. Connect voltage to terminals L1 and
L2.

2. Apply sufficient current from an ad-
justabie current source to W and R
terminals, 10 drive the motor to the
desired switch point.

Example: To provide a switch point at
50% of full stroke, apply 50% of the
input span (4-20 mA) ( + ) start point
{4 mA) = 12 mA,

3. Move the auxiliary switch cam until
the switch just makes/breaks at this
point. '

4. Rernove the current source from ter-
minals W and R and reconnect to the
controtier.

Reversing Diraction of the M740

A, B Motors

Reverse the direction as follows:

(1) Interchange motor winding connec-

tions to terminals 1 and 3.
{2) interchange feedback potentiome-

ter connections to terminals 4 and
6.

Service Data
61-86-13-02
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Troubleshooting Procedure —
Printed Wiring Board Assembly
Follow this procedure to identify and
correct a system related problem.

Motor Check-Qut Procedure

(1} Disconnect leads to controlier ter-
minals and operating voltage
terminals.

{2) Connect an chmmeter across the
feedback potentiometer terminals.

(3) Apply rated voitage across motor
winding terminais. Observe gradual
increase or decrease in feedback
resistance.

(4) Apply rated voitage across the other
pair of motor winding terminals. Ob-
serve gradual increase or decrease
in feedback resistance.

1f the motor checks out functioning
properly, foliow the procedure below:

Troubleshooting the Printed

Wiring Board — Refer to Figure 4

(1) Connect operating voltage leads to

the appropriate terminais and apply

powaer.

Set the motor at mid-range as

follows:

—Connect input source to ter-
minais W and R.

—Adjust input source to mid range.

-—Disconnect input leads. :

Refer to Figure 4. It is a logic dia-

gram to help you isolate specific

component failures on the printed

wiring board. These component fail-

ures are listed below:

—shorted triac switches Q3 and Q4

—Q3 and Q4 break over at less
than rated voltage

—Q3 and Q4 do not fire

—MQV (CR12) shorts

(2

3)

Snhort
terminals
Bow.

Measure ac
voltage at
No| terminals
L2100 1. .

Replace Q3.

Connect
operating
voltage.

Open input
Irom controtler.

Yes

Dig
motor drive
Cow?

Shon
terminals
BtoWw.

Measure ac
voltage at
terminais
1and L2

Figure 4—Logic diagram 1o troubleshoot cutput triac switch circuits

No
Replace Q3.

Triae output circuit is OK,
Reptace or troubieshoot
printed wiring board
using schematics.

voltage
less than
10v?,

operating
voltage
12077,

Repiace Q3.

No

Replace CR12.
s

voltage Yes Replace Q4. A5 R31. R32J CCW = counter

less than " Clockwi
10V, Is ro?ati::nse
operating CW = clockwise

voltage rotation

120v7 w0 t72
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(4) 1f the logic diagram doesn't identify
your component failure, the failure
is not in the output circuit, and the
printed wiring board should be re-
placed or you may use the schemat-
ic to troubleshoot the board. Refer
to the back of the manual for your

schematic for the appropriate oper- .

ating voltage.

Model M940 Motor
Adjustments

Limit Switch Adjustment

The M840 Actionator motors are fac-
tory set so the motor shaft will rotate
through 150° between limits. Because
of the motor balancing slidewire, the
motor stroke may be shortened from
1507, but not increased. Shortening the
motor stroke will reduce the sector
covered by the wiper on the balancing
slidewire as well as the retransmitting
slidewire (if so equipped). This reduced
sector will result in decreased propor-
tional band. Do not ailow the wiper to
travel beyond the rotational limits of the
slidewire on either side, even when the
stroke is reduced. Rotation beyond
these limits will damage the wiper.

To shorten the rotation on the M940 Ac-
tionator motor:

1. Disconnect the leads from terminals
1, 2, and 3 of the motor.

2. Remove the two screws securing the
end cover and remove the cover.

3. Shorten rotation in the clockwise
direction.

a. Connect voltage to terminais 1 and
2.

b. Drive the motor shaft 1o the clock-
wise limit, and note which cam
breaks the ciockwise limiting
switch,

¢. Remove the power and move the
cam clockwise the desired number
of degrees.

d. Apply power to terminals 3 and 2
to drive the motor back between
its limits.

4. Shorten rotation in the counterclock-
wise direction:

a. Connect voltage 1o terminals 2 and
3.
b. Drive the motor shaft to the coun-
“terclockwise limit, and note which
cam breaks the counterclockwise
limiting switch. :
c. Remove the power from terminals
2 and 3 and move the cam coun-
terclockwise the desired number
of degrees.
d. Apply power to terminais 1 and 2
to drive the motor back between
its limits.

5. Check the adjustments by alternately
driving the motor shaft 1o both limits.

6. Reconnect the leadwires and replace
the end cover. Align the boss on the
end cover with the boss on the motor
body tighten screws to 20 inch-bs.
torque. Figure 3 shows the relative
position of each boss.

Auxiliary Switch Adjustment
Models M840 and M940 Motors
NOTE: Before making any changes in
the auxiliary switches, ensure the limit
switches operate at the correct points.

To adjust an auxiliary switch, follow a
procedure similar to that for adjusting
limit switches.

1. Connect voltage to terminal 2 and
either terminal 1 or 3.

2. Drive the motor shaft to the position
where auxiliary switching is required
and note which cam needs adjust-
ment to operate the appropriate
switch.

3. Remove power from the terminals
and move the cam the desired
number of degrees.

Figure 5-—M640 cutaway view of internal parts. (Screwdriver blade shown in cam siot.)
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Honeywell

Actionator Motors Parts List
Models M640, M740, M40
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Figure 1—Exploded view of main parts

Industrial Controis Division, 1100 Virginia Drive, Fort Washington, PA 19034
Printed In U.S.A. B € Copyright 1888 — Honeywell Inc.
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Main Parts (Refer to Figure 1)

Key Description Honeywell Part Numbers M740 only
1 screw (2) 10—32 UNF—2A, 4-1/2 inches long 133049
2 end cover 132968
3 switches, slidewires, and cams. See 3A, 3B, 3C
3A limit switch cam (2) 132986A
3B one switch and cam assembly 7640MA
two switches and cam assemblies with spacer 7640MB
ac 135 ohm stidewire and wiper assembly 7640MC
500 ohm slidewire and wiper assembiy T640ME
1000 ohm slidewire and wiper assembiy 7640MD
M340 wiper assembly for retransmitting slidewire modeis 1329860
4 switch plate 132967
4A resistor 24001968-004/120V -005/240V
0057220V
5 switch plate bearing 133052
6 cam cover 111444
7 cover gasket 111445
8 washer, plain, 0.64 1D x 1.19 OD, 0.014 inches thick, phosphor 112300
bronze (4)
14 insert (2) 111460 '-
10 lifter shaft (only on Modeis M640B, M740B, M940B) 132999
11 spring assembly (onty on Models M640B, M7408, M940B) For 15-second timing: 1330488
For other timings: 133048A
12 retainer ring (only on Models M640B, M7408, MS40B) 111449
13 cam assembly {(only on Modeis M640B, M740B, M940B) 1336848
14 plug {only on Modeis MB40B, M740B, M9408B) 1114514
15 lifter housing (only on Models M640B, M7408, M940B) 132973
16 maotor body 132971
17 terminal board/terminals See Table 1
17A controller N/A see Table 1A
178 screw 4 required 198372CL
18 terminal cover gasket 132996
18A terminal cover gasket N/A 24001938-001
18 terminal board cover 132998 N/A
19A terminal board cover N/A 24001939-001
20 stator-housing assembly For 120 Volt: 1395938
For 220/240 Volt: 139593C
21 gear train — end bell assembly See Figure 2
22 conduit plug 132988
23 crankarm assembly 110126A
TABLE 1A — Controller Ass’y Numbers 4.20 mA Input 135Q Input
Model Ass’y Number Ass'y Number
120V No. AUX._ Terminals 24400141-001 24400141-003
240V No. AUX. Terminais 24400141-002 24400141-004
120V 3 AUX. Terminals 24400141-005 24400141-009
240V 3 AUX. Terminals 24400141-006 24400141-010
120V 6 AUX. Terminals 24400141007 24400141-011
240V 6 AUX. Terminals 24400141-008 24400141-012

N/A — Part is not applicable
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Figure 2 — Exploded view of Gear Tran Housing assembiy
TABLE 1 - Terminal Board Nutnbers _
Model Terminal Board Number
M6E40A - Standard 132989AAA
M640A — One Auxiliary Switch 132000AAA
MB40A - Two Auxiliary Switches 132091AAA
MB40A — With Complete Wire Harness 132093AAA :
ME40B - Standardiwith compiete wiring harness 1329B89AAA/132993AAA
M640D — Standargdiwith 2 Auxiliary Switches 132990AAD/135752AAA
M940A - Standard . 132980AAB
M940A - One Auxiliary Switch/with one Auxiliary Switch & Retransmitting Slidewire  132991AAB/132992AAA
g{%‘!OA - Two Auxiliary Switches/with two Auxiliary Switchh & Retransmitting 132992AAA/196058AAA
idewire

M940A - With Retransmitting Slidewire 132991AAB
MO40B - Standard 132990AAB
M8408B - With Retransmitting Slidewireiwith two Auxiliary Switch 132991AAB/M22092AAA
MS40B — With two Auxiliary Switch & Retransmitting S/W/complete harness 196058AAA/132993AA8
Gear Train and Housing Assembly (See Figure 2) ’ _
Key Description Honeywasll Part Numbers M740 only
1 end bell assembly 132979E
2 washer, plain, 0.63 1D X 0.880D X 0.014 thick bronze 107817
3 shaft and gear assembly {mode! A) 133056A

shatft and gear assembly (mode! B) 133057A
4 spacet 190763
5 washer, plain, 0.38 ID X 0.50 OD x 0.14 thick, bronze See Tabie 2
6 gear assembly N See Table 2
7 washer, plain, 0.32 ID x 0.50 OD x 0.14 thick, bronze See Tabie 2
8 washer, plain, 0.25 ID X 0.44 OD x 0.14 thick, bronze 107814
9 gear assembly See Table 2
10 gear assembly See Table 2
11 washer, plain, 0.1 1D x 0.31 OD x 0.14 thick, bronze 107813
12 gear assembly 107835A
13 ___pasket 107845
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Gear Train and Housing Assembly (See Figure 2)

Key Description Honeywslil Part Numbers M740 oniy
12 gear assembiy 107835A
13 gasket 107845
14 gear housing assembly 133018A
144, motor and gear housing assembly (Includes 13 & 15)
for 120 volt models 133018E
for 220/240 voit models 133018F -
15 *Q” ring, 0.674 ID x 0.103 wali diameter, rubber 104230
16 capacitor
for 120 voit models 4074ELS
tor 220 volt models 4074ELU
for 240 voit models 4074ELW
16A mounting bracket 24002059-001
17 bracket and spring 139873A
TABLE 2 - Motor Stroke Timing
Key  Description 7.5 Seconds 15 Seconds 30 Seconds 80 Seconds 120 Seconds
Washer —_— —— 107816 107816 107816
Gear Assembly —_— —_— ‘1078288 1078288 1078288
Washer —— —_— 107815 107815 107815
Gear Assembly 107820A 107820C 107830A 107830B- 107830C
10 Goar Assembly 107833D 107833E 107833D 107833E 1078328




Model M740 Motor Positioner Circuits
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Figure 3—120 V and 220/240V - Printed Wiring Board Assembly

Figure 4—220/240 V + Printed Wiring Board Assembly (Triac Drive)
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Refer to Figure 3

Modei M740 Motors Only

Input 4-20 mA 1350

Qperating Voltage 1201240 VAC 120/240 VAC

Components Value ‘

Resistors (ohms)

R1 309 N 308 *1% 1/8W
R2 jumper jumper +=1% 1/8W
R3 24 9K 24.9K +1% 1/8W
R4 10.0K 10.0K +=1% 1/8W
RS 909K 909K +1% 1/8W
R6 1.54K 1.54K +1% 18w
R7 4. 75K 4.75K 1% 1/8W
RS 430 430 *5% 1/4W
R9 8.25K B.25K *1% 18w
R10 2K 2K *5% 14W
R11 75 NA +1% 1/8W
m12 1.5M 1.5M *+1% 118W
R13 1.54K 1.54K 1% 1/8W
R14 jumper jumper

RS N/A 5.6K *5% 114w
R16 N/A €81 1% 1/4W
R17 2.0K 2.0K 5% 114w
R18 220 NA * 5% 1/14W
RA19 jurmper 4.7 + 5% 1/4W
R20 N/A 5§10 +5% 1/4W
R21 910K 910K *5% 114w
R22 510K 510K *=5% 174w
R23 10K NA +5% 114w
R24 820 820 +5% 1/4W
RA25 820 820 25% 114w
R26 51K NA +5% 1/14W
Rr2r 62 62 5% 1w
R28 100/NA 100/NA +5% w
R29 470/1.0K 470M1.0K *5% 114W
R30 62 62 +5% 1w
R31 100/NA 100/NA +=5% 1w
R32 4701.0K 470M1.0K *=5% 1/4W
R33 383+ 383~ *1% 18W
R34 27K 27K 5% 1/14W

N/A — Not avaiiable for this board assembly

*Shunt for 1000QSlidewire
NOTE: All electronic components are commercially available with the exception of custom parts for which part numbers are

listed.
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Figure 3 Continued — Model M740 Motors Only — Printed Wiring Board Assembly —
Operating Voltage = 120 Vac

Input 4-20 mA 1350
Operating Voitage 1207240 VAC $20/240 VAC
Capacitors {uf) Honeywell Part No.,
c1 .022 022 24001815-001
c2 01 .01 24001846-002
c3 001 .001 24001946-001
C4 .01 .01 24001946-002
Ch 001 .001 24001948-001
Cs 47 (16V) 47 (16V) 196845
c7 1{35v) 1(35V) 137585
cs 001 001 24001946-001
- Co Ry .01 24001946-002
Cic A .1 198486
c1 NA 001 24001946-001
c12 20 (20V) 20 (20v) 137873
c13 20 (20V) 20 (20v) 137873
C14 1 (35V) NA 137585
€15 01 {1000V) 01 (1000V) 121955
C16 1 1 191594
c17 220 (50V) 220 (50V) 24001926-001
C18 .022 (1000V) .022 {1000V) 24001915-001
ci19 022 (1000V) .022 (100CV) 24001915-001
c20 NA/.1 ' NA/1 191594 (240V only)
Cc21 NAJAT0 (S0V) NAJATQ (S0V) 24001926-002 (240V onty)
Potentiometers {ohms) Honeywell Part No.
P1 (span) 10K 10K 24001667-002
P2 (deadband) 50K S0K 24001630-003
P3 (zero) 2K 2K 24001630-001
integrated Clrcuits (chips)
Al LM224 LM224 24001920-451
A2 Custom Custom 220174
A3 MC78M 18 BT MC78M 18 BT 24001923-451
Ad OPI1 3042/4N36 OPI 3042/4N36_24001917-451/24001925-451
A5 OP1 3042/4N36 OP1 3042/14N36 24001917-451/24001925-451
A6 NA/MC78M08 NA/MC78M08 24001924-451 (240V cnly)
A7 NAVME8 NAVMES 180305 (240V only)

N/A — Not available for this board assembly
NOTE: All electronic components are commercially available with the exception of custom parts for which part numbers are

listed.
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Figure 3 Continued — Modei M740 Motors Only — Printed Wiring Board Assembly —
Operating Voltage = 120 Vac

Input 4-20 mA 135Q

Operating Voltage 1201240 VAC 120/240 VAC

Transistors S Honeywaell Part No.

Q1 NA 2N3844 24001912-001%

Q2 ) 2N 3417 NA 130805

Q3 (Triac Switch) SC 147MTRO147N SC147M/TRO14TN 24001935-001/24001936-001
Q4 (Triac Switch) SC 147M/TRD147N  SC147MTRO147N  24001935-001/24001936-001
Diodes

CR1 IN 4004 IN 4004 192265

CR2 IN 4004 iN 4004 192265

CR3 NA IN 914 132576

CR4 NA IN 4565A 24001913-001

CRS IN914 IN 914 132576

CR6 IN 4004 IN 4004 192265

CR7 IN 4004 IN 4004 192265

CR8 IN 4004 IN 4004 192265

CR9 IN 4004 IN 4004 1922565

CR10 IN 4004 IN 4004 192265

CR11 IN 4004 IN 4004 182265

CR12 V2TSLA/VS10LA VZ27SLAIVS10LA 24001966-001/24001966-002
Transformer

T 120V/220-240V 120V/220-240V  24001919-001/24001919-002

N/A — Not available for this board assembly
NOTE: All electronic components are commercially availabie with the exception of custom parts for which part numbers are

listed.
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Figure 4
Printed Wiring Board Assembly - Triac Drive
Cperating Voltage = 220/240 VAC

Components Value

Resistors {ohms) N

R101 16K , *5% 1/4W
R102 . 27K | 5% 1AW
R103 1.0M +10% 2w
R104 1.0M +10% oW
R105 , 16K +5% 114W
R108 27K +5% oy
'R107 33K +5% 1/4W
R108 Y1 - +5% 1/4W
R109 390K 5% 1/4W
R110 62 +5% 1w
R111 62 5% 1w
R112 . 33K *5% 1/4W
R113 3.6K £5% 1/4W
R114 390K +5% 1/4W
Capaciliors (uf)

c101 01 24001946-002

c102 01 : 24001946-002

Transistors )

Q101 2N3417 130805

Q102 2N3644 24001912-001

Q103 2N3417 130805

Q104 2N3417 130805

Q105 2N3417 130805

Q106 2N3644 ' 24001912-001

Q107 2N3417 130805

Q108 2N3417 130805

NOTE: All electronic components are commerically available with the exception of custom parts for which part numbers are
listed.

Ordering Information

Order from
1. Your local Hoheywell Branch office, or
2. Honeywell Inc.
1885 Douglas Drive North
Minneapolis, Minnesota 55422
(in Canada, Honeywell Limited
155 Gordon Baker Road
Witlowdale, Ontario M2H 3N7




3 I " | -

!

thy

EHINNE

QAUVIIANT IS190310 SSTINN %83 A e samis 1630 vy

gl %3 SUVHINT 4 T
i TIVMINALL etk U SILV-A | |
o | WYL 996 P M) WM CBEA VKL LT SN A F

v‘- Ey ]
u] ria ® °

A.SZO avLw))
Bmanar |

",
! Yy ﬁoo* %t.
vl L
k) il
s = b 1T
S 5 +
8
o .
{Hweo -viw) "I I__.(,I.Uﬁm . Cf@ °
J\«.:w ; | - -
| o 1ndNl BIERO aed
2 w3 W
_ .‘.“ -
i - : T
_ﬁ ; A ’)-G.a ] g "
ol--t w4 ; |
| o m"J o +
[ _‘—:. L4 ——q_p——rfs}- - - .4..h
H _ i
i i _
1 sad '
1o | .
Ve - i '
." i




9

L e $ [ 3 9 1 [ * [ 1
. i
10G-{1900¢¥2
. P
avrowe/ots = !
r— — — CUVIAN RATHIC $6TIN S MG, 930leioTy Ty
— had A WOSSIY 7,0 3 SALVIQANI ¥ T
TRl s Gy s divaara 0] €
e . e e e — Qwid IFELOGIE WA SABVA LVHL L¥ws S3IVHGML U ¥
-t --b-- -t
|/ T i R T i ed I 570 I¥
. A — 1 oyavee| gotin ~ati
LS IO L N A 1T
- . Jpmenr] g I0E | whawat | g WoE] LA
I T T R T Ao
KD SRR Ml ol WOt
| |_'| "h L ] 13 ) Anani
Y p
osope L
cu_
1 - X e =
“w Wl ; v i
?.l.ﬁ - lmm- Jru—v ¥ PR ®
| , 1 | w5 ' ]
) e 1
&.— N B :‘ul_lw |
. ==l anos WAGTY
1 FHON ROW?
£
|wo-smoontT
i \
o
a
1
! o
! .
-
{kwe owlry — n..._.- o
_ . g
|
o
bre i v
=
)
I
iy L
(]
1 wu.
(333
,._ - na
— ' R ) o
.4 o, 3
@ . |
1
L I Y o
mN w1 L ]
% fl
¥ 4
]
1M m
o




