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dual-voltage motor, reversible by shifting brushes
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ings shall be marked “ST” followed by the
appropriate polarity marking,

5.1.5 Rotary amplifiers, The markings
shzall conform to 5.1. The output load leads
shall be marked A, (—) and A, (4).

5.2 D.c. motors shall be marked in accord-
ance with figures 12 to 30 inclusive.

Rol ("ln...f snasiviod fasa ﬂm mne 10 $m 17
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inclusive). Direction of shaft rotation for
nonreversing motors shall be standard. Con-
nections shown in these diagrams will give
standard shaft rotation. (Commutating field

windings are shown on the A, side of the,

armature, but this location, although pre-
ferred, is not standardized.) This winding

may be connected on one side of the arma-
ture or may be divided part on either side,

5.2.2 Seriea-wound (see figures 18 to £2).
Direction of shaft rotation for nonreveraing
motors shall be standard. Connections shown
in these diagrams will give standard shaft
rotation. (Commutating and sertes fleld
windings are shown on the A, side of the
armature but this location, although pre-
ferred, is not standardized.) These wind-
ings may be connected on one side of the
armature or may be divided part on either
side.

5.2.3 Compound-wound and stabilized
shunt-wound (see figures £3 to S0 inclusive),
Direction of shaft rotation for nonreversing
motors shall be standard. Connections shown
in these diagrams will give standard shaft
rotation. (Compensating, commutating and
series field windings are shown on the A, side
of the armature but this leeation, although
preferred, is not standardized.) These wind-
ings may be connected on one side of the
armature or may be divided part on either
gide. For differential connection of the series
fields no change shall be made on the fleld
leades or connection markings on the ma-
chine, bui the connection of the series fieid
to armature shall be shown reversed.

sSupersedes prge T of 20 Cetober 1955
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5.3 A.c. generators and synchronous mo-
tors.

5.3.1 Tirees-two-and single-phase. Three-
phase a.c. generator and synchronous motor
a.c. windings shall have connection markings
as described in 5.4.3 for three-phase in-
duction motors,

Two-phase a.c. generator and synchro-
nous motor a.c. windings shall have
connection markings as described in
5.4.6 for two-phase induction motors.

Single-phase a.c. generator and synchro-
nous motor a.c. windings shall have
connection markings as shown on
figure 81.

The connection markings of d.c. field
windings shall be F, and F,.

5.3.1.1 Additional requirements for three-
phase generators. When facing the end op-
posite the drive end, and when reading from
front (the end opposite drive) to back,
right to left, or top to bottom, the connection
markings shall be arranged in the following
order for clockwise rotation: T,, Ts, Ts. for
rotating field generators and M,. M., M,
for rotating armature generators and in the
following order for counterclockwise rota-
tion: T,, Ts, T for rotating field generators
and M,, M,, M, for rotating armature gener-
ators.

5.3.2 Single-phase motors. (See figures 32
to 48 inclusive and 124 to 170 inclusive.) :

5.3.2.1 Dual-voltage. Regardless of type,
when a single-phase motor is reconnectible
in series or parallel to effect a dual voltage,
the terminal marking shall be determined as
followsn:

(a) Divide the main winding into two
halves end assign T, and T, to
one haif and Ty and T, to the
other haif.
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(b) Divide the auxiliary winding {if
present) into two halve: and as-
sign Ts; and Tg to one half and
T, and Tg to the other half.

{c¢) Polarities are to be established so
that standard direction of rota-
tion (counter-clock-wise end op-
posite drive) is obtsined when
the main winding terminal T,
.nd the auxiliary winding termi-
nal 1 are joined, or if the equiv-
alent circuitwise connection be-
tween main and auxiliary wind-
ing is made.

1.2.2 Single-voltage. If a single-phase
- ia single voltage, or if either winding
is .. 1ded for only one voltage, the termi-

ANE RAiis [E=3 g8t

nal murking shall be determined as follows:

(1) Assign T, and T, to the main wind-
ing and T and Ty to the auxil-
iary winding (if present), with
the polarity srrangement such
that standard direction of ro-
tation is obtained if T, and T}
are joined to one line and T, and
Ts to the other.

{(2) These terminal! marking arrange-
ments are shown diagramatically
in figures 124 and 125.

5.3.2.3 Auxiliary parts within motor.
Where capacitors, starting switches, ther-

mal nrotactors, or other suxiliary nnl'tn are

B A N W W A AFY enesndlaams SRE T =a

included within the motor, or are monnted
on the motor structure, and are permanently
wired in series with the winding without a
terminal being provided at the junction, the
terminal markings shall be determined from
the part of the winding to which the termi-
nals ultimately connect. The presence of an
suxiliary part or a plursality of such parts
between the terminal and the part of the
winding to which it ultimately connects shall
not affect the marking.

Ta
Bupersedes page 7 of 20 October 1965

Where a {erminai is provided at the junc.
tion mentioned in the preceding paragraph,
the terminal marking of this junction shall
be determined by the part of the winding to
which it is connected. Qther terminals shall
be identified by letters indicating the auxil-
iary part within the motor to which the
terminal is connected. ’

5.3.2.4 Auxiliary parts external to motor.

Where capacitors, resistors, reactors;
transformers or other auxiliary parts are
enclosed separately from the motor, the let-
ters for terminal markings shall be as speci-
fied in 4.2. The terminal marking letters
shall be’determined from the part to which
they connect directly.

The subscript numbers
marking letters shall be the same as the
subscript numbers of letter T of the motor
terminals to which they connect for standard
direction of raotation. If the auxiliary part
terminal joins to a junction of more than one
motor terminal, the lowest motor terminsal
subscript shall be used for the auxiliary part
terminal subscript. For dual voltage motors,

nhaonminta fas tha aneiliaces awk 4a
BUDSCTiIpLS IOT w8 AURULIATY parc termi-

nals shall be determined with the motoar con-
nected for the higher voltage value,

If there are geveral auxiliary parts, in dif-
ferent housings, requiring interconnections
between the parts, but with these intercon-
nections not to the motor, a subscript num-
ber of 9 or greater that is not used with any
motor terminal shall be assigned.

5.3.2.5 General principles for connection
diagrams. The terminal marking and con-
nection procedure given above and in figures
126 to 170 inclusive are based on the follow-
ing principles:

(a) Firgt principle. The main winding
of a single-phase motor is design-
ated by T,, T, Ty and T, and
the auxiliary winding T, Ts, T+
and Ty to distinguish it from a
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two-phage motor which uses odd
subscript numbers for one phase
and even subscript numbers for
the other phase.

b) Second principle, By following the
first principle, it resulta that odd
to odd subseript terminals are
joined for lower voltage (paral-
lel) connection and odd to even

for higher voltage (series) con-.
necton.

(¢) Third principle. The rotor of a
single-phase motor is represented
by a circle, even though there are
no external connections to it. This
indicates definitely whether or
not there are any external con-
nections made to it. It also serves
to distinguish the esingle-phase
motor schematic diagram from
that of the two-phase motor in
which the rotor is never repre-
sented,

5.32.6 Terminal boards, When terminal
boards are shown, they are viewed from the
front, Broken lines indicate permanent con-
nections.

Nots. Figures 126 to 170 inclusive represent the
normal motor running condition and the contacts

of eentrifugnl switches are shown {n the position
to correspond with the running condltl::m.

5.4 Marking of a.c. polyphase induction
motors shall be in accordance with figures
49 to 75 inclusive,

5.4.1 Classes of polyphase induction mo-
tors. Induction motora of the collector-ring
or squirrel-cage type are divided into the
following classes for determining eonnection

markings:
Class 1 — Three-phase motors having

one synchronous speed.
(See 5.4.8.)

MIL-STD-198
7 February 1958

Class 2 — Three-phase motors having
two synchronous speeds
obtained from a recon-
nectible winding. (See
5.4.4.)

Class 3 — Three-phase motors having
two or more synchro-
nous speeds obtained
from two or more inde-
pendent windings., (See

5.45.)

Class 4 — Two-phase motors having
one synchronous speed.
(See 6.4.6.)

Class 5 — Two-phase motors having
two synchronous speeds
obtained from a recon-
nectible winding. (See
6.4.7.)

Class 6 — Two-phase motors having
two or more synchro-
nous speeds obtained
from two or more inde-
pendent windings. (See
5.4.8.)

5.4.2 Purpoze of rules gpplying to in-
duction motors, Since the windings of a mo-
tor are seldom accessible, the markings of
the connections are used to show the relations
of the windings within the motor. A clock-
wise rotation in the sequence of connection
numbering shall be used as described in
subsequent paragraphs. For three-phase
motors having two synchronous speeds ob-
tained from a reconnectible winding, it ia
undesirable to adhere to the clockwise system
of numbering for all connections, as this
would cause the motor to run with clock-
wise shaft rotation on one speed and coun-
terclockwise on the other speed if the power
lines are connected to each set of connec-
tions in the same sequence. For two-phase
motors, regardless of the class of motor or
the type of winding, the rules are such
that odd subscript numbers are in one phase

8
Supersedes page 8 of 20 October 1858
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and even subscript numbers are in the other
phase. The markings of all motors except
those for two-speed motors using a single
reconnectible winding, are based, as are the
rules for three-phase windings, on a clock-

wrisn anival asvetam aAf ratatinn in tha an
WIOC Opifal QYSWiln Ui dvsaviUil dn v

quence of connection numbering.

5.4.3 Class 1 induction motors, The {follow-
ing rules apply in determining the connection
markings of any three-phase induction mo-
tor stator having only one synchronous speed
regardless of how many circuits per phase

there may be or how they are connected and
thev detarmine definitely which cireuits be-

ALY WLl LHI PR E R 5 Al Wil WAl

long in the same phase and also the polarity
of the circuits.

5.4.3.1 Wye-connected windings.

{a) A schematic vector diagram shall
be drawn showing an inverted
wye connection with the indi-
vidual circuits in each phase ar-
ranged for series connection
with correct polarity relation
of circuits, The diagram for two
circuits per phase, for example,
shall be drawn as shown on fig-
ure 49,

(b) Starting with T, at the outside and
t.op of the diagram, the ends of
the circuita shall be numbered
consecutively in a clockwise di-
rection proceeding on a sgpiral
towards the center of the dia-
gram. For two circuits per phase,
for example, the connections
shall] be marked as shown on
figure 60.

{c) A schematic diagram shall now be
drawn showing the particular
interconnection of circuits for
the motor under conaideration
and the connection markings, as
determined from the preceding

Supersedes page & of 20 October 1955
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paragraphs, shall be arranged to
give the correct polarity relation
of circuita. If the wirding on fig-
ure 60 is to be connected with
two circuits in parallel per phaae

e | P s [, _I.
e Ullﬂluul alUU [MATEIIKS 30

be as shown on figure 51.

(d) The highest numbers ahall be drop-
ped and only the lowest num-
ber retnined where two or mors
terminals are permanently con-
neeted together. If the winding
on figure 51 is to-have the two
circuits in each phase perman-
enily connecied together with
three line leads and three neutral
leads brought out, the connection
markings shall be &5 shown on
figure 52. If the winding on fig-
ure 50 is to be arranged for either
a series or a parallel connection,
the diagram and connection

markings shall be as shown on
Aemirn RQ

HAWLT

E-

(e) Where the ends of three coila are
connected together to form a
permanent neutral, the connec-
tion markings of the three leads
80 connected shall be dropped. 1t
the neutral point ia brought out
it shall be marked T,

5.4.3.2 Delta-connected windings. Where
a winding is to be delta-connected, the in-
verted wye diagram ahall be rotated 80 de-
grees counterclockwise as shown on figure 49.
T, shall be assigned to the outer end of the
top leg and the numbering shall conform to
item b under 5.4.3.1 and figure 50. There
shall then be constructed, a schematic delta
in which the T, leg of the rotated wye be-
comes the right-hand side of the delta, the
Ty leg becomes the bottom (horizontal) side
and the T, leg becomes the left side of the
delta. Items c, d and e under 6.4.8.1 shall be
applied as far as they are applicable to a
delta connection as shown on figure 54.
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5.4.4 Class 2 induction motors. Inasmuch
as part of the connectiona follow a clockwise
rotation and part a counterclockwise rotation
in order to obtain the same direction of rota-
tion for both speeds when the line leads are
connected in the same sequence, it is difficult
to give a written rule for connection mark-
ings. As a consequence, schematic diagrams
for connection markings are shown for the
few types of reconnectible windings on fig-
ures 48, 49, 60, 51, and 52. T;, T, and T, are
clockwisge in all cases and are always the line
connections for low speed. If a neutral lead
is brought out it shall be marked T,.

5.4.5 Clazs & induction motors.

5.4.5.1 If each independent winding gives
only one synchronous speed, the winding giv-
ing the lowest speed shall take the same con-
pection markings as determined in 5.4.3 for
class 1 motors for the particular winding
used. The connection markings for the
higher speed windings shall be obtained by
adding 10, 20, or 30, to the connection mark-
ings as determined in 5.4.3 for class 1 motors
for the particular winding used, the se-
quence being determined by progressing each
time to the next higher speed. Figure 61 is
an example of the connection markings for
a three-speed motor using three windings.

5.4.5.2 If each independent winding is re-
connectible to give two synchronous speeds:

(a) Diagrams of the windings to be
used shall be drawm and each
winding shall be given the con-
nection markings shown in 5.4.4
for class 2 motors.

‘b) No further change shall be made in
any of the connection markings
of the winding giving the lowest
speed, irrespective of whether
the other speed obtained from
this winding is an intermediate
or the highest speed,

10
Raeprinted without change.

(¢) Ten shall be added to all connec-
tion markings of the winding giv-
ing the next higher apeed, and an
additiopal 10 is added to ali the
connection markings for each con-
secutively higher apeed winding.
Figure 61 is an example of the
connections markings for a four-
speed motor using two windings.

5.4.5.3 If two or more types of independ-
ent windings are used, part of which give
only one synchronous speed and the rest give
two synchronous speeds by reconnection:

{(a) Each winding shall be given the
markings as determined in 5.4.3
for class 1, and 5.4.4 for class 2
motors, as the case may be.

tb) No further change shall be made
in any of the connection mark-
ings of the winding giving the
lowest speed, irrespective of
whether the other apeeds ob-
tained from this winding are an
intermediate or the highest speed.

(¢) Ten shall be added to all connection
markings of the winding giving
the next higher speed and an
additional 10 shall be added to all
the connection markings of each
consecutively higher speed wind-
ing. Figure 62 is an example of
the connection markings for a
three-speed motor using two
windings.

3.4.5.4 I{, under any of the paragraphs of
the rule for class 3 motors, the addition of
10, 20, or 30, to the basic connection mark-
ings causes a duplication of markings due to
more than 9 leads being brought out on any
one winding, then 20, 40, or 60, shall be
added instead of 190, 20, or 30, to obtain the
markings for the higher speeds.

5.4.5.5 The ﬁg’urés shown for class 3 mo-



Downloaded from http://www.everyspec.com

tors apply when stator connections of all
windings are at the same end of the motor.
Where one or more of the windings has stator
connections at one end of the motor and part
on the other end, the sequence of the connee-
tion markings for eonnections at one end
may be shown on the diagram as shown on
the illustrative figures, and the connection
markings for those brought out on the oppo-
aite end may be snown reversed in rotation.
Where diagrams use this reversed rotation
of markings, an explanatory note shall be in-
cluded for the benefit of the controller of
supplies in showing that when L,;, Ly, and L,
are connected to any winding with the same
sequence of subscript numbers (T,, Ty, Tyor
T;. Fs, Ta, or Tn, Tu, or T;a). the shaft
rotation will be the same,

5.4.6 Class 4 induction motors. The fol-
lowing rules may be applied to determine the
connection marking of any two-phase in-
duction motor stator having only one syn-
chronous speed regardless of how many eir-

cuits per phase there msay be or how they
are connected and they determine definitely
which circuits belong in the same phase, and
also the polarity of the circuita. A schematie
diagram shall be drawn with the individual

MIL-STD-195
20 October 1933

circuits in each phase arranged for serics
connection with correct polarity relation of
circuita as shown on figure 63. Starting with
T, at the outaide and top of the diagram, the
ends of the circuits shall be numbered con-
secutively in a clockwise direction proceeding
on a spiral towards the center of the dia-
gram, For three circuits per phase, for ex-
ample, the connections shall be marked as
shown on figure 64,

5.4.6.1 A schematic diagram shall now be
drawn showing the particular interconnec-
tion of circuita for the motor under conaider-
ation, and the connection markings as de-
termined in the preceeding paragraphs shall
be arranged to give correct polarity relation
of circuits. Where the winding on figure 64 is
to be connected with three circuits in multi-
ple per phase, the diagram and markings
shall be as shown on figure 65.

5.4.8.2 The highest numbera shall be dr
ped and only t.he lowest number retalned
where two or more connections are perma-
nently connected. Where the winding on fig-
ure 66 is to have the three circuits in each
phase permanently conrected together with
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T T

, )
_ X K 3 X iy
3 3

Ve

REPULSION <START,

snase INDUCTION RUN
The
l‘l Ly togwther
Low voltags T Ts Tz, Ts cens
High voltage T, T, T Ta

Fiouce 45. Repulrion, repulrion-induction and repulsion-start induction run,
. all dual voltage ond without compengating rwindings.

T

1) ;

Ta

:
OCl— o1

. REPULSION REPULEION START,
2. REPULSION - INDUCTION INDUCTION RUN
e
T
L, Ly | togwiber
One direction rotation T T Te, Ta
Other direction rotaticn ™ T Ti, Ta

Ficuee 46. Repulsion, repulsion-induction and repuleion-start induction run,
all ringle-voltage vreversidle.

Supersedes page 85 of 20 October 1955
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Ta

=107
F1GURE 47. Repulsion motor, single voltage, inductively
compenscioed.

11311
—— | |
i Tie
| LI. i L: together
Low voltage Ti, Ts Ts, Ta caes
High voltage T Ts Ta, Ta

Ficuzre 48. Repulsion motor, dual voltage, inductively
compensated.

Supersedes page 36 of 20 October 1955
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Fuouxs 124, Single-voltage motor.

g |

TeTs

I

QQ‘.‘

1027

Ficuxz 1825. Dwalooliage wmotor.

.-!

n
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IPNUSNE ; |

L/ '

L L2
COUNTER CLOCKWISE
ROTATION TI, T8 T4, TS
CLOCKWISE
ROTATION T, T8 | Ta, T8

Sn2028

motor swrthout thevmal protecior \’

T

Rt |

_er\J Ta /‘——Lu
N 6
N\

Ts

S ‘
T
8W 2029 @ 3

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T35 AND TB.

FiGurg 127. Split-phase, single-voltage, reversibls motor without thermal

protecior, but wiith ferminal board. Arrangemsni o.
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l—/'VW\_I n
1
—Ll

Ia L~

T4

‘ : O Ts ey
1030 w

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS TI AND T4,

Ficure 128. Split-phass, single-voltape, reversibls motor uithout thermal
protector, but with terminal board. Arrangemunt b.

o

L

S 202 W

L L2 JOIN
COUNTER CLOCKWISE
ROTATION Pl [ T4.T8 | TV, TO
CLOCKWISE
ROTATION Pt | T4,TO | T, T3

Ficure 129. Split-phase, single-voltags, reversible motor

'y Y P L Y VY Py

.
wnlhs themnal FTUMECLOT,
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£

Ta | ——".

L~
Dt A
N 5

TO OBTAIN CLOCKWISE ROTATION

INTERCHANGE LEADS TS5 AWND V8.

Ficueg 130. Split-phase, singls-voltage, reversibls motor with thermal
protector and terminal board. Arrangement a.

£ on

T2
T8 ,"
T

TO OBYAIN CLOCKWISE ROTATION
INTERCHANGE LEADS TI AND T4,

Figure 131. Split-phase, singlavoliage, reversible motor with thermal
protector and terminal board, Arrangement b,

T4
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Of

-

Ll L2
COUNTER CLOCKWISE
RUVATION Ti, T8 | 74, TH
CLOCKWISE
ROTATION TI, T8 | T4, T8

Frouxz 182, Copacitorstart, siagle-voliage, reversidis
motor withow! thermal Protecior,

lﬂ_}—_Ll

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T8 AND TQ

Fiauxs 188, Capacitor-stort, single-voliage, reversidle motor without
Wmmhtmmwﬁmmua

“:\ r,)"i__'-z
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T

_1a -~

@ T
4
19 L% | -2
SHZ0M

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS TI AND T4

FiGure 134, Capacitor-start, single-voliage, reversible motor wnithout
thermal protactor but with terminal board. Arrangement b.

SHZO0MT

L L2 JOIN

COUNTER CLOCKWISE

ROTATION PIL |Ta, TS | T),TB
CLOCKWISE
ROTATION P | Te,TB | TI, TS

Ficure 136. Capacitor-start, single-voltage, reversible
motor with thermal protlector.

76
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Ta
LI R4 .
@ N
(_6 } Tﬂ.‘)!_ — 2
$n1038

A @ AnTa CLOCKWISE DAaTATION
"W UDIIIN whWWwRWIOL RVIRIIVY

INTERCHANGE LEADS T8 AND TB.

Ficuae 136. Capacitor-start, singls-voltage, veversidle motor with thermal
protector and terminal doard. Arrangsment a.

Lo | [\

et
pa] Ly
Tils 2
Tal-
Ta
Tat.
SH2039 1/

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS TI AND T4

Ficune 187. Capacitor-start, single-voliage reversidls motor with thermal
protector and terminal board. Arvangement b.
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T
T2
Ta
| './Y'VY\I N
Tg
O T
SH2. 40
Ll L2 JOIN
HIGHER |COUNTER CLOCKWISE
IDENTIFIC- AROTATION TI T4, T8 |T2,T3T8
ATION CLOCKWISE
PLATE
VOLTAGE ROTATION TI 74,78 |T2,T3,T6
LOWER COUNTER CLOCKWISE
1DENTIFIC- ROTATION T1,73,TO (T2, TATS
anon CLOCKWISE
VOLTAGE ROTATION TI,T3Y8 |T2raze

Figure 138. Capacitor-stari, dual-voltage, reversibls
motor without thermal protactor.

LJLWI——
2SN

./

H2041

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T8 AND T8.

Ficure 189. Capacitor start motors, reversible, dual voltage without thermal
protector; termingl board lins-lead intercennsctions for operation at plaie
designated high voltage.

~ ||| [
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L“JEWJ—

Ts

RI:)

Tg

T4 ':

1'5 » —L2
L L3 {- L}

TO QBTAIN CLOCK\IHSE ROTATION
INTERCHANGE LEADS TOAND TO.

Frouzs 140. Capacitor-start motors, reverwidle, dual voltage-without thermal
mucm,ummdbmdmhdmmlwmmﬂau
darigmated voliags.

LJ JUSSY e | 1 [P

Tyl =

@ E ;, A
" zoes \\1}

TO OBTAIN CLOCKWISE ROTATION
INTERCHANOE LEADS TOAND TO.

Figure 14). Capacitorsiart motorsreversibls dual voltage without thermal
protactor; strap jumper squipped terminal board line-leod énterconnections for
operation at plate derignated Aigh voltags.
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L'“JIM“J— I

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T35 AND TR

Figure 142.Capacitor-start motors, reversible, dual vollage without thermal
protector; strap jumper equipped terminal board lins-lead intercomnections for
operation at plate designated low voltage.

A4

12

i

2

u| ez | Jon| soin s‘:::"ﬂ';:‘:‘;

COUNTER

HIGHER | nrnuieel pe leacalooca]l _ oo

DENTIF)- | Soown=ion) Pi 178,10 7,735, PE,TI
ROTATION T

CATION

PLATE CLOCKWISE T2,TS,

VOLTAGE | ROTATION | PI [Ta,Te| T8 | — — (TR {]
COUNTER

LOWER | ¢\ ocxwise] Pt {12,1e,lP2,T3 | To,Te - -

IDENTIFI-| qoTATION T8

CATION

PLATE | CLOCKWISH T2,74,

VOLTAGE | ROTATION [ P) [ Te |P2T3/Tivs - -

Ficure 143. Capacitor-start, dual-voliage, reversidle
motor with thermal protector. Arvongement o
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Ty
NOT USED-
\_INSULATE
Py
‘ [ \‘\:l L
S 2

TO OBTAIN CLOCKWISE ROTATION INTERCHANOE
LEADS T3 anD Te,

Ficuxz 144, Capacitor-start motors, reversidle, dual voltags, tnoorporating
thermal protector; terminal board line-lead interconnections for operation at
plate derignated high voltage.

P
’ [ . P i X

T
| T,

@gﬁ - =il

TO 0BTAIN CLOCKWISE ROTATION INTERCHANGE
LEADS T8 AND TO

Ficune 145. Capacitorstart motors, reversidle, dual voltage, tncorporating
thermal protector; terminal board Line-lead intercomnections for operution
ot plate desigmnated low voltags.
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.rwv\_’—— B
T3

m?’

T2

T4 > /Y
1s| ~pl 1o

sH2048

TO OBTAIN CLOCKWISE ROTATION INTERCHANGE

adradi TEm AP To
LEAVS 1D A2 0.

Figuxs 148. Capacitor-start motors, reversible, dual vdwgo,.w
WWW;Mpﬂmwmwumme
maﬁmforowuﬁmutphudeﬁmudhiahvouaac.

2
Py
U W B
ey
Ti
N ¢ L jxal—
SIE:
-~ L2

TO OBTAIN CLOCKWISE ROTATION INTERCHANGE
LEADS T3 AND TB8.

Figumn 147. Capacitor-start motors, reversible, dusal voliage, _ﬁaorpomﬁlla
WWW;MWWMWWW
mwmummwmc.
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0N\ A
3 1
. P2
1z
Ia
LWV\' -
Ia

L] W2 JOIN | JOIN

o | counTER
MIGHER | ¢ ocxwise] pi | ve [p2ve)v2,7a
IDENTIFI- | goTamiON s
caTiON
PLATE CLOCKWISE T2Y3
voutace | rotation | pi | re |ezrs] Te
wowea | SOUTTER

cLocxwisz| #1 [r2velr2rs| - -

DENTIFE| cor s o, o | Te
CATION
PLATE ancx T2, T4 |F2,73
voutage | aotation [P | ve | vs | - -

Fouxa 148, Capacitor-start, dual-voltags, reversibls motor
with thermal protactor. Arvangement b,

N

|I —
v vJ Irvvwvd
_Ta}
To| .8 | 12
=

TO OBTAIN CLOCKWISE ROTATION INTERCMANGE
LEADS TS AND TR

Frourz 149. Capacitor-start motors. reversible dual voltags. éncorporating
thermal protector; termincl doard lins-lsad intercommcctions for operation
at plate dexignated Mgh voltags.
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1
2
P
sl "‘s.:l | L1
T3l >
Ts
T2 o3
T4
~ 8 L2
(N
2052 \ M

TO OBTAIN CLOCKWISE ROTATION INTERCHANGE .
LEADS TS AND TB.

Ficuze 150. Capacitor-siart motors, reversible, dual voltage, incorporating
thermal protector; terminal board line-lead intercomnections for operations
at plate designated low voltage.

AU S

= -

| Tg| >4a

o
g’éﬁ%@f to| 81 ve

TO OBTAIN CLOCKWISE ROTATION INTERCHANGE
LEADS T35 AND T8,

Fioure 151. Capacitor-start motors, revernble, dual voltage, imcorporating
thermal protector; sitrcp jumper equipped tsrwminal board line-lead tnter-
connectiona for operation at plats designated high voltage.
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MJAL,NJH
Oy

TO OBTAIN QLOCKWISE ROTATION INTENRCHANER
LEADS T8 AmD TR

]
I
L]
'
L}
-

-ql:.

£

Fiouze 162. Capacitor-stort motors, reversible, dual voltage, incorporating
thermal protector; strop jumper equipped terminal board line-lead inter-

comnections for operation at plats derignoted low voltags.

3
NG,
T =

INSULATE
_ _fu] b2 [ O] geparateny
COUNTER
HIGHER | ¢ ocxwise] p1 [TeTs |To.Ty, P2
I0ENTIFI- | poraTioN Te
CATION
PLATE | CLOCKWISE 12,73 P2
voLTaoe | RoTation | Pi [TeTal T
COUNTER
nge';:ErTn cLocxwise} et | T2, 13, P2,7y -
“| rRoTATION
CATION =2 LA L
PLATE | cLocxwi 12,74 [P2,T3 ——
voTace | roTaTion [Pi| Te | TS

Ficurg 153. Capacitor-start, dual-voltags, reversible motor

with thermal protsctor, Arrangement .
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2
Py
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o1 L1
Tz“ 2
Ta

TO OBTAIN CLOCKWISE ROTATION INTERCMHANGE

- YT SN

N -
LCRAUS e ANL 1 0.

Fi1ourE 164. Capacitor-start motors, reversible, dual-voltage, incorporating
thermal protector; terminal board line-lead interconnections for operation
at plate designated high voltage.

My ot
N § o |

SH2037

TO OBTAIN CLOCKWISE ROTATION INTERCHANGE
LEADS T3AND T8,

Figuee 165. Capacitor-start motors, revereible, dualvoliage, incorporating
thermal protector; terminal board intercomnections for operuiion at plats
designated low wvoltage,
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£ )

[ N
AT
T3
Tal ==
@ Tq ‘ 4
T __\_‘_65__.&2
M 2088

TO OBTAIN CLOCKWISE ROTATION lNTERCHMGE
LEADS T3 AND TQ

Fiourr 168, Caopacitor-start motor, reversible, dual-voltage, ixcorporating

thermal protector; strop jumper equipped terminal board intercomnsctions
for operation ot plate desigmated high voltage.

2\ .
o e e

TO COTAIN CLOCKWISE ROTATION INTERCHANGE
LEADS T3 AND TO.

Frouxa 157. Capacitor-siart motors, revereible, dualvoltags, tacorporating
aterconnsctions
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Lt L2
COUNTER CLOCKXWIGE
ROTATION T, T8 | Ta, TS
CLOCKWISE
ROTATION T, T8 T4, T8

FIGURE 158. Two-valus capacitor, single-voltage, reversibls
mator without thermal protsctor.
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m Ta

P Ny | 2
\ Ts
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TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T3 AND TO.

L

Ta | -~
—

W ol

LI
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. Ty

* | 2
TS -
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TO OBTALIN CLOCKWISE ROTATION
INTERCHANGE LEADS Ti AND T4.

L LY -1 1]

I -1« T LA U SR S, PRSPy PO & P
IGURE 107, TWo-vdida Copaiilor, ERp-e-voidagc,

moror without thermal protactor but with terminal board.
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O%@_ ::

Wl JGIN
COUNTER CLOCKWISE
ROTATION pi|ra,vs v, ve
CLOCKWISE
ROTATION e [ Te,TR | TI, 18

Fiocure 160. Two-valus capacilor, single-voliags,
revervibils motor with thermal protector.
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TO OSTAIN CLOCKWISE ROTATION
INTERCHANOE LEADS TB AND ™

Lo QS b

TN (‘ I ? ha
O .
= —2

e (

TO OSTAIN CLOCKWISE ROTATON
INTERCHAROE LEADS T AND T4,

Ficure 161. Two-valug capacitor, singls-voltage, reversidls
motor with Lthermal protector and termingl doard.
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I_/WV\J .
T.
: ; I ( 1
Ly
FOS4
) % }
COUNTER CLOCKWISE
ROTATION T, 78 | ve, vo
CLOCKWISE
ROTATION 71,78 T4, YO

Ficuxe 162. Permanent-split capacitor, single-voltags,
reversible motor.

- Taam=an
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Te
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- wy” ]

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T8 AND 18,

Lﬂvv-\,l Ll_.-—-l..

2008

Ta L-
oy 'd
O -
{ Ty ,". 2
\

TO OATAIMN CLOCKFWISE RCTATION
INTERCHANGE LEADS T1 AND T4,

Fisure 168. Psrmanent-split capacitor, cingle-voitage, revorsibls
motor with termival board.
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Al

2N

L TO Al

2 TO A2

Fiouxz 164. Universal, single-voltags wmotor.

O]

sal

'Al azl I3y
[ b {50
Li L2 JOILN
COUNTER CLOCKWISE
i ROTATION Al 82 A2,91
CLOCKWISE
ROTATION Y sl A2, 82

Fioune 165. Universal, single-voltags, reversible motor,

FIGUES 168. Repulsion, repulsion-start induction cad repulsion-induction,
single-voltage motor, reversible by shifting brushes.
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I

I2

Ja

72N

Ll L2 JOIN

HIGHER
IDENTIFICATION | T1 | T& |T2,T3
PLATE VOLTAGE
LOWER

IDENTIFICATION |T:, 73 |T2,T4| ——
PLATE VOLTAGE

Figure 167. Repulsion, repulsion-start induction and repulrion-induction
dual-voltage motor, reverzible by shifting brushes.

T
Ja
SMPOTO
Ll L2 JOIN
COUNTER CLOCKWISE
ROTATION TI s T4,TO
CLOCKWISE
ROTATION TI T8 T4, TS
Ficuae 168, Repulsion, repulsion-start induction and repulrion-

Py e T Wy ¥ ppy o A FE__ o ___ ____aE_

induction, single-vollage motor, exiernally reversible.
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Is
T
' Y
W 20T
Lt [ L2 { INSULATE
COUNTER CLOCKWISE -
ROTATION T | TS To
CLOCKWISE
ROTATION T T8 73

Fioure 169. Repulsion, repulsion-start induction and repulsion-
induction, single-voltage motor, externally momreversidle.

. WHITE
é BLACK
. é RED
N’ angory
L L2 OPEN
HIGH SPEED | wHiITE BLACK RED
LOW SPEED | wWITE RED BLACK

Ftourz 170. Shaded-pols, two-speed motor.



