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Fteputsion, repuleion-induction and repuleinn+tart induction mn,
au dual VO~ and without cmn~mlating ti~ “

Reputsion, repulsion-induction and repuleion+ induction run,
011single-voltoge revemibte

Repubion motor, eingle voftage, inductively cnropensnted
Repubion motor, du@ voltsgq inductively mnwwneoted
Diagram for two cimuita per phaee
connection markinge for two dmuita per Plu3ee
Camwction morkinge for two dmuits in PartdM per Pb8ee
@umction morkinge for two cimuib in pnmtlel per phone,

permanently connected
Commotion markingn for eerfea or par8Uel connection
Cammetion markings for drdto-cormected windinge
Vnriable torque mota
Con8bnt torque motor, armngment 1

&tint torque motor, ormngement 2
Conetant homepower motor, arrangement 1
Constant horsepower motor, nrmngement 2
l’hrewpeed motor ueiog three windinge
Four-speed motor ueing two windingn
l’bree-epeed motor ueing two windings
Diogrnm for three eimoitd per phaee
Connection markinge for three cimuita per phsee
Connection nrnrkings for three cimuite in pnmllel per phaee —

all circuit kade broogIrt out
Connection markinge for three circuits per phase connecbd in

parnllel ineide the motor
Two-epeed, two phnee variabfe torque
‘l%w-epeed motor using two eingbepeed windings
Four-epeed motor using two windinge
‘1’hree-epeed motor using *O windinge
‘1’lmsphaee, wye-eonnecbd nircrnft motor with six leade bmoght

out
‘Threc3phase, wye-cnnnecbd tie-craft motor with phasee initiolly

aermmted for dklectrict taste
Thme-phoae, wye+rmnected oircmft motor
Standard two- and three-phase collector ring motor (osunt con-

nection wye)
Two- nnd three-phese collector ring induction mota~ vritb tw-

pham rotor
Shunt-wound threpbaee egnchronoue converter withoot cnm-

mtiting field
Shunt-wound thrw+aee sgnchrnnoue converter with commotab

ing field
Shunt-wound six-pho.se synrhrnnoue~canverbr without commuta~

ing field
Shunbwound six-phese synchronous conveti with commutat-
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Compound-wound six-phcee synchronous converter without com-
mutating field

Compound-wound six-phaee syuchronoua converter with com-
mutating field

Compound-wound three-phcae synchronous converter without com-
mutating field

Compound-wound three-phaw synchronous converter with cmn-
mutcting field

Singb+phaae transformer, simple H and X windinga with tape
(subtractive polarity)

Single-phaae tranafonner, simple H and X windings with tape
(additive polarity)

Singla-phaae transformer, series multiple X winding without taps
(subtractive polarity)

Singl&phcae transformer, aeriea multiple X winding with tapa
(additive polarity)

Auto-transformer (subtractive polarity)
Single-phase transformer, three-wire aerics cmumction where

neutral is brought out between other two leads (subtractke
polarity)

Single-phase transformer, three-wire aeriec connection where
neutral is brought out between other two I-ds (additive
polarity)

Single-phaae transformer, two-wire parallel connection where
neutral is brought out tetween other two leads (additive
polarity)

Single-phaae transformer, two-wire parallel connection where
neutral ia brought out between other two Iecda (subtractive
polarity)

Singl*phace tranafonner, two-wire c-eriea connection (subtractive
pcdarity)

Single-phese transformer, twc-wire aeri& connection (additive
puhrity)

Single-phase tranafonner, twwvire pcrallel connection (auhtrac-
tive pcdarity)

Singh+phaae tranaforrner, two-wire parallel mnnection (additive
pcdarity)

Singl@haae transformer, 120-vOlt ctaaa connection (subtractive
pularity)

Singl+phaae tranafonner, 12CLv01t claaa connection (additive
polarity)

Single-phcae tranaforrner above 12Wvolt clam conntilon (sub-
tractive pcdarity)

Singbphaae tranaforrner, above M&oh claac cormadion (add-

tive polarity)
Sinzle-rdmac transformer. threwire series

f&n_er where neutral ia brought out to
polarity)

vi
BcprMMdwithoutdunge

connection trana-
aide (subtractive
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Split-phaee, singl~voltage, reversible motor with thermal pro-
tector

Split-IJUW, single-voltage, ceveraible meter with thermal protector
and terminal beard. Armagament a

Split-phaae, singl&volQe, mveraible motor with thermal prote-
ctor and terminal board. Armnganrent b

Capacitor-etmt. single-voltnge, reversible motor without thermal
protector

Capacitor-start, ainglevo!tage, reversible motor without thermal
protector but with terminal bard. Arraag-ent a

Capacitor-etart, single-voltage, reversible motor without thermal
protector but with terminal board. Armngement b

Capacitor-start, single-voltage, reversible motor with thermal
protector

Capacitordart, ~ingle-voltage, reversible motor with thermal pm

tector and terrniml board. Armagernent a
Capacitor-start, singlevoltage, reversible m~or with thermal pr-

tcctor and terminal beard. Arrangement b
Capocitor-atirt, dual-voltage, reversible motor without thermal

protector
Capacitor+tart motors, reversible, dual voltage without thermal

protector; terminal board line-lead intercormectione for opera-
tion at pIate designated high voRage

Capacitor-start motore, reversible, dual voltige without thermal
protector; terminal board line-lead interconnections for opera-
tion at plate designated low voltage

Capacitor~rt motor% reversible, dual voltage without thermal
protector; strap jumper equipped terminal board line-lead inter-
cormectiona for operation at ptate designated high voltage

Capacitor+krt motors, reversible, dual volbge without thermal
pmtcctor: strap jumper equipped terminal board line-lead inter-
connti:one for operation at ptate decimated low voltage

Capacitor-atnrt, dual-voltige, reversible motor with thermal pr&
tector. Arrangement a

Capacitor-atert mot.era, mveraible, dual vok?.ge, incorporatii
thermal protector; termiaal board lin-lead intemennectiorra for
operation et plate decimated high voltage

Capacitor-start metore, reversible, dual voltage, incomratb

thermal protector; terminal board Iindcad intemonnectiona for
operation at plate designated low voltage

Capacitor-ah-t motore, reversible, dual voltage, incerpm~~
thermal protector; strap jumper eqwpped tenrrinal board line
lead interconnti:ona for operation at plate designated hti
voltage

Capacitor-start motore, revereib!e, dual voltage, inwrpor=ti
thermal pmtcctor; atrap jumper equipped terminal board line-
Iead interconnections for operation at plate designated low
voltage

. ..
VIII
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Singlephaee transformer, three-wire series connection transformer
where neutral is brought out ta side (additive potarlty)

l%m-wire parallel connection transformer where neutral ie brought
out to side (subtractive pdariW)

Two-wire parallel connection t.ransfonner where neutral is brought
out to side (additive polarity)

Connections for transformers in parallel
Three-phase traneformere without taps, angular displacement O

degree
Tbre&phase transformers without tapa, angular displacement 30

degrees
Three-phase transformers with taps, angular displamrnent 30

degrees
Angular displacement and connections-singh+phsae transformers

connected delta-delta and wye-wye in three-phase banke with O
degree angular displacement

Angular displacement and cmmections-single-phase transformers
connected delta-wye and wye-delta in th~phase banks with 30
degrees angular displacement

Three-phase transformer connected deltadeka and wye-wye with
O degree angular displacement

Three-phase transfo~ers connected delta-wye and wyedeka with
30 degrees angular displacement

Auto-t ranaformers
Six-phaae transformers without taps, angular displacement O

degree
Six-phase transformer without taps, angular displacement 30

degreee
Six-phase transformers with taps, angular displacement 30 degrees
Single-phase, full wave bridge type metallic rectifier stack

assembly
Three-phase, full wave bridge type metallic rectifier stack assembly
Three-phase, four-wire, half wave type metallic rscMer stack

assembly
Six-phaae, full wave bridge type metallic rectifier stack assembly
Single-phase, full wave bridge type power supply with transformer
Three-phase, full wave bridge type pnwer supply with transformer
Three-phase, full wave bridge type regulated, power snpply with

transformer
Single-voltage motor
Dual-voltage motor
Split-phase, single-voltige, reveraib]e motor without thermal prm

tector
Split-phase, singl~voltsge, reversible motor without thermal pro-

tector, but with terminal board. Arrangement a
SD]it-DhU. sins!kvokare. reversible motor without thermal prn-
“”@c{or, but with terrn~fil board, Arrangement b

vii
SuperecdesPase m of 20 October1955.
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Capacitor-start, dual-voltage, reversible motor with thermal
protector. Arrangement b

Capscitor-ebmt motors, reversible dual voltagtA inmrparating
thermal protector; terminal board IirmJend interconnactione for
opemtion at ptnta deeigneted high voltage

Capacitor-start motore, mvemible, dual voltage, inmrpomting
themnal protector; terminat bcmrd line-lead intercnrmactione for
operation at Plati deeic?nated low voltage

Cnpacitor-rt motnre, revemible, dual voltage, incorpomting
thermal protector; etrsp jumper aquipped terrnid board line
lead interconnection for opemtion at plate designated high
voltage

Capncitor-stait motore, revemible, dual voltage, incorpomting
thermal protector; strap jumper equipped terminal board lim+
lead interconnections for operation at plate designated low
Volblge

CapacitorAart, dual-voltage, revemible motor with thermal Pro-

tector. Arrnngenrent c
Capacitor-start motom, rwemible, dual voltage, incorpomting

thermal protector; terminal board line-lead intemornr~lons for
operation at plate designated high voltage

Capacitor+tart motom, reversible, dual volkge, incorporating
thermal protector; terminal board interconnections for opera-
tion at plate designated low voltage

Capacitor-start motore, mvereible, dual voltage, incorporating
thermal protector; strep jumper equipped terminal board bcter-
conneetions for opemtion at plate designated high voltage

Capacitor-start motors, reversible, dual voltige, incorporating
thermnl protector; etrap jumper equipped termiml board inter-
connections for opemtien at plate designated low voltage

Tw&value capacitnr, single-voltage, revemible motor without
thermal protector

Twc-value capacitor, eingle-voltage, reversible motor without
thermal protector but with terminal board

Tw&value w~citor, aingla-voltage, ravemible motor with thermal
protector

Two-value cnpacitor, single-voltage, reversible motor with thermal
protector and terminal board

Perrnanentiplit cnpncitor, single-voltage, reversible motor
Permanent-split capacitor, eingle-voltage, revemible motor with

terminal board
Univereat, singl*voltage motor
Universal, single-voltage, reversible motor
Repulsion, repulsion-etart induction and repulsion-induction,

single-voltage motor, reversible by ehifting brushee
Repulsion, repulsion-etart induction and repulsion-induction,

dual-voltage motor, reversible by ehifting brushee

ix
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Figure
166 Repulsion, repulsion-start induction and

single-voltage motor, externally reversible
169 Rerdeion. remhion-start induction and.

~ingle-voltage motor, ext.er@y nonreversible
170 Shaded-pole, twc-speed motor
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(.
inge shall be marked “ST’ followed by the
appmptiti pelerity marking.

5.1.6 Rotarv amplifers. The niarkinge
ehell conform to 6.1. The output load leads
ehall be marked Al (—) and At (+).

5.2 D.c. motors shall be merked in accord-
ance with figures 12 to 90 inclusive.

5.2.1 Shrmt-arround (8ee figured 12 to 17
ineluer”ue). Direction of shaft rotetion for
nonreveraing motors shall be atandeqt. Con.
neetions ehown in these diagrams will gtve
etsndard shaft mtatfon. (Commutating field
windings are shown on the A, side of the,
armature, but this location, although pre.
ferred, ie not standard ized. ) Thte vdnding
may tM connected on one side of the amra.
ture or may be divided pert on either eide.

5.2.3 Se&W.wound (ace figuree 18 to W).
Direction of shaft rotation for nonrevereing
motere shall be standard. Connections ehown

i in these diagrams will give standard abaft
rotation. (Commutating and eerfee field
windinge are shown on the AZ eide of the
armature but thie location, although pre-
ferred, is not standardized.) Tbeee wtnd-
inge may be connected on one side of the
armature or may be divided part on either
rdde.

5.2.3 Compound- toound and 8tabdized
8hrmt-wound {see jfgure.q 5?.9to SOinelrurive).
Diraetion of shaft rotation for nonrevening
moi.ora shall be etandard. Cmmectfom shown
in these diagrams will gi~,e .?tnrrdard ehaft
rotation. (Compensating, commutating and
eeriee field windings are shown on the A, afde
of the arnrsture but this location, although
preferred, is not ekwdmdized.) These wind-
inge mey be connected on one aide of the
armature or may be divided part on either
side. For differential connection of the series
fields no change shall be made on the field
leads or connection markings on the ma.
chinq but the connection of the aeriee field

!l ●W armature shall be ahovrn revereed.

MIL-STW195
7 I’ebrremy 19ss

5.3 A.c genemtora and .qynchmnoue mo-
tors.

5.8.1 ?’Aree.twmmd M“wtiha Tbree-
pheaa a.c. generator and ayncbmnoun motnr
a.c. windhrge shall have connection merkinga
m described in 6.4.S for thmpheee in-
duction motors.

Tw&phaee a.c. generator and ayneh.m.
noue motor ac. whrdinge eludl heve
connection nrnrkingn ea deecribed in
&4.6 for two-phaee induction motors.

Singl&phase a.c generator and synch-
noue motor a.c. windtnge ehall have
conrreetion markings as shown on
tlKure 81.

The enrmection umrkinge of d.c. field
windings shall be F, and Fw

5.8.1.1 Additional r~”mmenfe for three-
phaee genemtore. When feclng the end op-
posite the drive end, and when reading from
front (the end opposite drive) to back,
right to lef~ or top to bottom, the connection
markinge shall be arranged in the following
order for ckkwiee rotation: T,, T*, T3, for
rotating field generator and M,. M?, MS
for rotating armature generators and in the
following order for ceuntercfeckwiee rota-
tion: T,, T3, T* for rotating fteld generotom
and M,, Mt. Mz,for rotating armature gener-
ators.

5.2.2 Sinpfe-phaee metore. (See @ma 92
b 48 inclueive end 124 to 1’70inclusive.)

5.82.1 Duel-voltage. Ftegardleee of type,
when a ainglephase motor is reeorrnectible
in series or parsllel to effeet a dual voltag~
the terminal marking shall be determined se
fouowe :

(a) Divtde the main winding into two
halvee and assign T, and T2 to
one half and T~ and T, to the
other haM.

1
dqwrredre PWO1 a! 20 O.+ar 1956
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(b) Divide the auxifiary winding (if
present) into two hafve~ and aa-
sign T5 and To to one half and
T, and T* to the other half.

(c) Polarities are to be established so
that standard direction of rota-
tion (counter<lock-wise end oP-
posite drive) ie obtained when
the main winding terminal T,
.:nd the auxiliary winding termi-
nal ‘T6are joined, or if the equiv.
JAlent Circuitiise connection be-
tween main and auxiliary wind-
ing is made.

?.22 .W@e-voltage. If a single-phaae
- is single voltage, or if either winding

ia .. Ided for only one voltage, the ternri-
nal marking shall be determined as follows:

(1) Assign T, and T, to the main wind-
ing and Tfi and Ta to the auxil-
iary winding (if preeent), with
the polarity arrangement such
that standard direction of ro-
tation is obtained if T, and T6
are joined to one line and TI and
Ts to the other.

(2) These terminal markkrg arrang-
mente are ehown diagrammatically
in figures 124 and 125.

5.3.2.3 Auziliarv parta within motor.

Where eapacitore, atartfng switc.h~ ther-
mal protect.ore, or other auxiliary parta are
tncluded within the motnr, or are mounted
on the motor structure, and are permanently
wired in series with the winding witbout a
terminaf being provided at the junction, the
terminal markinge shall be determined from
the part of the winding to which the t.emni-
nafa ultimately connect. The preeence of an
auxiliary part or a plurali~ of such parts
between the terminal and the part of the
winding to which it Uftimatefy connects shall
not affect the marking.

Where a terminal iq provtded at the jonc-
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. Other terminals shall
be identified by letters indicating the auxil-
iary part within the motor to which the
terminal ia connected.

5.3.2.4 AuzifrkTII parte eztcrf@ to motor.

Where capacitor, resietors, reactora;
transformers or other auxiliary parta are
encloeed separately from the motor, the let-
ters for terminal marktnge shall be ee speci-
fied in 4.2. The tirminal marking letters
ebell be ‘determined from the part to which
they connect direttly.

The’ subscript numbers for the terminal
marking letters shall be the came cc the
eubacript numbers of letter T of the motor
terminals to which they connect for standard
direction of rotation. If the auxiliary part
terminal joins to a juntilon of more than one
motor terminal, the lowest motor terminal
eubscript shall be ueed for the auxiliary part
terminal subscript. For dual voltage motors,
eubacripta for the auxifiary part termi-
nela ahafl be determined with the motor con-
nected for the higher voltage value.

If there are Several auxiliary parts, in dif-.
ferent houeinga, requiring interconnertione
betwean the parte, but with tbeae tnterwn-
neetione not to the motor, a subecript num-
berof90r greater thetienotuaed with any
motor terminal shell be aaaigned.

5.3.2.5 General PT+W?@kWfor CCWIWCtiO?l
drkgrurna. The terminal marking and con-
nection proredure given above and in &uree
126 to 1’70inclusive am?bad on the foUow-
ing principlaa:

(a) Fi t p7incide. The main windtng
To a aingte-pbaae motor ia d@ign-
ated by Tl, T*, T~ and T4 and
the auxiliary winding T6, Te, T,
and TS to dhtingufah it from a

)

)
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two-phaae motnr which ueee odd
sutwertpt numbem for one phaaa
end even subcrtpt numbem for
the other pbaca.

b) Second prina”pk. By following the
flret princtple, it reaulte that odd
to odd subecrtpt terminals are
joined for lower voltage (paral-
lel) connection and odd to even
subeeript termfde are joined
for higher voltage (eertea) con-
nestton.

(c) Third @rwipk. The rotor of a
single-phaea motor Ie repmeented
by a circle, even though them am
no external cannectione to iL Thie
indicates deilnftely whetbar or
not there am arty external can-
necttonn made b k It also eervee
to dtathguteh the eingl-pheaa
motor eehemetlc diagmm from
that of the ~phaaa motor in
which the rotor ia never repre-
aentad.

5.SJ2.6 TerminaJ boorda. When bmrninal

boarda am ebawn, they are viewed fmm the

fmn~ Broken Iinee indkata permanent am-
nectfone.

No@ Ngnres 126 to 170 hrdndva rqwmcnt the
nmrnal mecor rmmtne Cnnditim and Ihe mntAct#
af centrifugal switches are Aown In the pmItIan
to mrmspmd with the running mnditlon.

5.4 Marktng of a.c. polypbaee induction
motore ahe.11be in amordance wfth ftgorea
49 to 75 inclusive.

5.4.1 f7kW8tMOf POiVPbE iTldUdOn T)W-

km. Induction motore of the callectar-ring
or aqutrreknga type are dlvfded into the
following cteeeee for determining cannmtton
nrarktnge:

Claae 1 — Thraa-phaee motore having
one synchmnoue apeed.
(Sea 6.4.8.)

clme2 — Tbmpbeae motor-e havtng
two eynchmnoue apede
obtained from a rmon.

n~bfe *diw. (Sea
&4.4.)

Clam 8 — Th~pbaea motore having
two or more eynb
noua apeeda obtained
fmm two or more imfe-
pendeat windinge. (%
6.43.)

Cle.ee 4 — l%o-pheae motore having
one synehmnoue speed.
(See 6.4.6.)

CIaaa 5 — Tw&phaaa motom having
two synchmnoue speade
obtained fmm a mmn-
nectible winding. (.%e
6.&7.)

Clam 6 — Two-phaea motom havtng
two or more aynchra-
noua apeecfa obtained
fmm -o or mom tnrb
@ant dndtmm. (&m
6.4.8.)

5.4.2 Purpose of mlea applpinp to irt-
duction motom. Since the windinge of a mo-
tor are eeldom aceaeafble, the merkinge of
the connections are used to eltow tlte mletioM
of the windings within the motor. A cbck-
wiea rotation in the sequence of mnnection
numbering shall be used oe dmcribad in
Lmbaaquent pamgmphe. For th~pti
motore havtng two synehmnoua speeds ob
takred fmm a reconnactible wtnding, it ie
undedmbla to edhere to the claekiee eyatern
of numbering for all mnneetiou ae thie
would came the motor to run with ckk-

wiae shaft rotation on one speed and emm-

terckkwiaa on the other speed if the power

lima are comected to each aat of mnnec-

tione in the ennre sequence. For two-phase

mot.om, mgordleeg of the clam of motor or
the type of winding, the ruke are such
that odd subscript numbere are in one pheae

8
.%wmdw pm 8 of 20 October M66
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and even subcript numbem are in the other
phase. The markingc of all motors except
time for two-aped motore using a eingle
reconnectable winding, are bnced, an are the
rules for three-phase windings, on a clock-
* spiral syetern of rotation in the ee-
quence of connection numbering.

6.4.S (%66 J irCdUCtiOnMOk?T4The fOl]OW-

ing roles apply in determining the connection
mukinga of any three-phaae induction mo-
tor etator having only one aynchronoua epeed
regardleae of how many circuits per phnae
there may be or how they are cnnneeted and
they determine definitely which ckuita be-
long in the anme phone and aleo the polarity
of the circuits.

5.4.3.1 Wye-connected windinge.

(a) A schematic vector diagram shall
b-c drawn showing nn inverted
wye connection with the indi-
vidual circuits in each phace ar-
ranged for serfea connection
with correct potarity relation
of circuits. The diagram for two
circuite per phone, for example,
shell be drawn es ehown on tlg-
ure 49.

(b) Sbrting with T, at the outside and
top of the diagram, the enda of
the circuits shall be numbered
coneeeutively in a clockwiee di-
rection proceeding on a spiral
towamls the center of the dia-
gram. For two circuits per phaee,
for example, the mnnectfone
shall be marked an shown on
tlgure 60.

(c) A echematic diagram ehall now be
drawn showtng the particutnr
interconnection of circuitd for
the motor under consideration
and the connection mnrklnge, an
determined from the preceding

PmPb SMI be Srranged to
give the correct polarity relation
of cireuita. If the wtnding on &.
ure60&to beconmcted with
two ctrcuitd in paredletper pbaae,
the diagrnm artd markinge shall
be ae shown on figure 61.

(d) The higheat munbere e.hall be drop-
ped and only the lowest num.
her retained where two or more
tereninats are pcrmanentty con-
neeted together. If the winding
on figure 61 in to. have the two
circuite in each phaae perman-
ently ennnected together with
three line leeda and three neutral
Imda brought out, the connection
markingc hall be ee shown on
figure 62. If the winding on tlg-
ure 60 k to be arranged for either
a mriee or a parallel connection,
the diagram and qmmection
rnarkinga shall be ae shown on
figure 6s.

(e) Where the ende of tbma enitn are
connected together to form a
permanent neutrat, the correct-
ion rnarkinge of the three lead
co mrmected shall be dropped. If
the neutral point is brought out
it ehall be marked T.

5.4.S.2 Delta-connected windinpn. Where
a winding te to be delbannwted, the in-
verted wye diagram ehall be rotated SO de-

- emmtemlmti ae ehown on @m 49.
TI ehntl be aaaigned to the outer end of the
top leg and the numbering shall eqfornr to
item b under 5.4.S.1 and tlgure 60. There
shall then be mnetructed, a echemetk &&a
in which the T, leg of the rotated wye be-
comes the rfght-hand side of the delta, the
T* leg beeomea the Lmttnm (horimntal) side
and the Ts leg beeomes the left aide of the
delta. Items c, d and e under 6.4.S.1 ehatl be
aPPUed ae far cc tiey are applicable to a
detti connection cc shorvn on figure 64.

9
Supenedcr M 9 of 20 October 19S6
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5.4.4 C&a 2 imfuetion motors. In~much
M part of the conneetionc follow a cleckwiee
rotation end part a counterclockwise mt.stion
in order to obtain the came direction of rot-
ation for both speedc when the line Ieade are
connected in the @e eequenee, it ie di5cult
ta give a mitten rule for connection mark-
ing9. .4s a conwqueuce, aehematic diagmme
for connection markings are shown for the
few types of reeunnectible windings on flg-
nree 46, 49, 50, 51, and 52. T,, T2 and T~ arc
cluekwiae in all eaeee and em alwayn the line
connections for low speed. If a neutml lend
is brought out it shall bc marked T..

5.4.5 c!LLr.9s indu4tiQn metora.

5.4.5.1 If eecb independent winding gives
only one 9yncbmn0us speed, the winding 8ir-
ing the loweet speed shall take the same con-
nection markings ae determined in 5.4.3 for
&se 1 motore for the particular winding
used. The connection merkixum fur the
bigher speed windings sbcll be obtained by
adding 10, 20, or 30, to the connection mark-
ings as determined in 5.4.S for .&MS1 moturs
for the particular winding used, the se-
quence being determined by progressing each
time tu the nd higher speed. Figure 61 is
an example of the connection markings for
a three-speed motor using three windings.

5.43.2 If each independent winding is re
cunnectible to give *O sy’nchronow -:

(a) Diagram of the windinm to be
used shall be drawn and each
winding shall be given the con-
nection rnarkingc abown in S.4.4
for clam 2 mbtora.

‘b) No further chenge 9bd be made in
any of the cmmection markfng9
of the winding giving the lowe9t

speed. ~=~ve of whether
the other speed obtained fmm
this winding i9 an intermediate
or the highest speed.

10
~~ti

)
(c) Ten shall be added tU d COUIIm.

tion markings of the wjnding g-iv-
ing the next higher sp@ and an
additional 10 ie added to ell the
connection markings for eecb con.
aecutively bigher speed winding.
F@re 61 is an example of the
connection markings for a four:
speed motir using two windings.

5.4.5.3 If two or more typee of independ-
ent windings are med. part of which give
only one syncbrunouc speed and the met give
two synchronous speed9 by reconnection:

(a)

(b)

(c)

Each winding shall be given the
markings ce determined in 5.4.3
for clam 1, and 5.4.4 for claea 2
motara, se the ~ may be.

No further chenge shall be made
in anY of the connection mark-
inge of the winding giving the
lowest speed, irrespective of
whether the other speeds ob-
tained from this winding are an
intermediate or the bighem speed.

Ten shall be added ta all connection
markings of the winding giving
the next bigher speed and an
additional 10 shall be added to all
tk connection markings of each
m-utively higher speed wind-
ing. Figure 62 is an example of
tbe connection markings for a
~ meter ueing two
windings.

5.4.5.4 If, under eny of the paragraphs of
the rule for class 3 motore, the addition of
10, 20, or 30, to the basic connection mark-
ings caoees a duplication of markingc due to
more than 9 lade being brought out on any
one winding, then 20, 40, or 60, shall be
added instead of 10, 20, or 30, to obtain the
markings for the higher speeds.

5.4.5.5 The dgur& shown for class 3 m-

)

)
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tore apply when at.ntor connections of ott
wfndinga are at the name end of the rnotnr.
Wbare one or more of the windings haa atator
connections at one end of the motor and part
on the other end, the aaquence of the mnnac-
tion markings for connecttona at one and
CIUIY~ ~OWU on fie di.a8ram an abown on
the ihatrative tigurea, and the comection
rnarldnga for those brought out on the op~
aita and may he shown rovareed lo rotation.
Wbera diagrams uae Me ravemad rotation
of mark an arplenatory note aball be tn.
cludad for the bene5t of the controller of
suppliee in ahowlng that when Ll, ~, and La
are connerted to any Winding with the aaroa
sequence of sutwcript numbara (Tl, Tt, Ta or
T,, T~, Ta, or Tll, T19, or Tla), the abaft
rotation will be the same.

5.4.6 Closa 4 induction neotom. The fol-
lowing rules may be applied to determtne the
connection merking of any two-phaaa tn-
duction motor steter having only one syrc-
chmnous speed ragardleaa of how many d.
cuita per phaae there WY be or how th~
are mnnacted and they determine dd.af&dy
which circuits belong in the name phaae, and
also the pcdarity of the cirmcita. A acberaatic
diagram ehall be drawn with the individual

drcutta ineachphaaa armngadforearieu
canrcactionwtth mrrect pcdarttymletlon of
circutte an shown on &ure SS. S-g wtth
T, at the outafda andtopof the diagmnLthe
ends of the circuits shall ha numbered ron-
eecutlvely in a clockwtea diredon pmmading
on a apiret tcmarda the mater of tha dia-
8MC0. For h dmufta par Pti for ex-
-PIQ the -*one shall ho marked es
ahewn on 6gure 64.

6.4.6.1 A acbematic d&gram aha.11now be
drown abowing the particcdar tnte.reormec-
tian of cimuita for the motor under conaidar-
edion, and the cnrmmtlon cnarkingc an de-
termined tn the prmeading paragrapha shall
be amaaged to gtve mrrect poleuib relation
Ofctrcuita wlreretbewindhrg ondgarm 64ia
to be mrmedect wtth three circufta in mutti-
plaparp* thediagram andmarMnga
aballbe aaahownontlgum 66.

5.4.6.2 Tba hfghmt nuncbere abaIl k dmp-
pedandonly tlceloweat rmmbarmtainad
where twoormereconnedana amparnuw
nentty connected. Wbem the wfnding on dg-
um66iato bavatbe three .circuib tnmcb
phnae parmammtly connected together with

Iii
rkr.-htd WkhOnt Chcngu
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a

L tmF41L6Ao#
2. RUUL240N-

INOU4310N EEl

,“” REWUION:START,
I NOUCTION RUN

*

al r;
1.R2PuL210N
2RGUL240N - lNoucnoN

ml r:

=PuL640N IllART,
INOWTION RUN

*.*”

One dkctim mtaurm I T, I T. I T,, T*
Other dircetlm mtnticn T, T:. T,, T*

FUXIEZ 46. RrPu2#& rrpbim-inductian and rcpu2&m-dart indwtim run.
dl cingk-wdtapa rcvcnibk

.%perdes page 26 of 20 October 1966
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*

)

I
,-,0,

FIGURE il. R+m mater,single voltage, induetiudn
-P--d

)

s..m
——.

i ~, IL+-=
Low voltagm I T,, Ts I T2, T, . . . .
High vol~ T, T, T,, T~

FumxE 48. Rqmbion motor, dual voltage,indnetitwh
annpmuated

36
S.pemdes page 36 of 20 October 1955
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T, Te

LJ

OE
r,

sllma9 T~

Rwn w. ,%@+dtqo Rotor.

71
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TO OBTAIN CLOCKWISE ROTATION
INTERCUANQE LEADS T5 ANO TO.

)

FmorE 121. Split+e, Agk-valtags, rawwibb moti WOAGUA tb’md
sroteetor, butwithtmmhal bared. Amuwwwnt a.

-22
)
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i

Tn ., — LI

0[, a :,

T

T -. ‘La

8$!tow

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEAOS 11 ANO 14.

Fmnrs 128. Splif-ph.aq #iwIuwltave, vmwsibb motor witAmI: ~
protcetor, but with tumid boord Arnxnomnnt b.

EEEEEl
F:- 129.Split-phaw *kOIW*, wwmibb molar

,m”th Unnnd plvlator.
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I

_L I

0[ Q

T, p

14
.

—L2
T&

8?!s0s= —

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS 15 AND 18.

Fmum 1S0. SpAit-phsm, tingb-voltwe, ?wtwaibb motor with ~
protector ad i$l’nad board Awmwmant &

TO OBTAIN CLOCKWISE ROTATION

INTERCHANGE LEADS T1 ANO T4.

)

Fnmm 181.SpAit-phae, singholtqw, rwwsibb motor with thermal
P1’Obtor and t-remind board, Annwmnant b.

74
)
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w

70 ONTAIN Ct.0ClIW18t ROTATION
WTCRCllANtlt LCAOS 16 ANO TN.

Fmms 188. ~ w *kOltO#e, Cwwdbl# motor WuAOMt
tAandIWUtWARhtti~tiPA~~ a
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I 1

0 3.
LI/

4
La. .

TO OBTAIN CLOCKWISE ROTATION
INTERCHANGE LEADS T I ANO Tb.

FmuB,E 134. Cqmdor-sbml, 8i7tgte-U01b90, mv4t7ibk W* VitbUt
ihed protedor but w’th tewnind board. A-rig-t b.

)

FIGUSE 136. Ca+”tar-start, ti%gfd+oltage, rmmtibb
motor wish Shared Pk*.

)
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14

s. tola

TO OBTAIN CLOCKWISE ROTATION

INTERCHANGE LCAOS 7S 4JA0 To.

Fmm 186. CaW”&?r-#tarl,sin@-vol&Awrmcmibb motor vil.h lhm=d
protector and 18?mincdboard Awuno~ o.

10 OETAIN CLOCKWISE ROTATION

INTERCHANGE LEADS 11 AND 74

Flm= 187. CqxxiLm-darE, ciIwIlmdtaEw mwrdlA mph d ~
pwleetcrand Emu&l board AmX+DOIIUU b.

77
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lD~N&l;lC- RDTATION T I,T3,T8 TaT4,T5

PLATE CLOCKWISE

~LTAGE ROTATION Tl,T3~s TS$4J8

Fx~ M& ~, fbwkoltatw, rwewibb
motor without th0wM3Frw%tOr.

I 1, 1 11

w,, t+(Q!+++-”
~

TO OBTAIN CLOCKWISE ROTATION

INTERCHANGE LEAOS TO sNO 16.

)

Fuxmz 189. Capador #iart wwtom, revemibb, dud voltage without UWYIIO1
protector; tumid bmud lino-kd ~~1-~~w

&sioMM Mnh vohaw.

)
78
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TO OBTAIN CLOCKWISE ROTATION
INTCRC14AMOE LEAOS TO AND TO.

TO 08TAIN CLOCNWISE ROTATION
lNTERCHANOC L= 15A= T 0.

FlousA 141. Capadtor+tart matom+mwrsibb &d VOltago a“thuul UUmd
Pwktor; *trup jumx quippai tmmbl bored I&44Aad ~ for

-*.J4- &#@lldd &h C’Ostag.
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TO 08TA1MCLOCJWIISEIEOTATIOM
INTEIICMANOE LEAOS 15 4m T~

FIaultE142.Cap@itor-start motors, nwnible, dual tmltqa m“thmu thznnd
protector; strapjumperequippsdtmminatb.xrd kne-ltwj u tRwlmectim2 for

-h at Pbte dakmati low Volt@c.

r
Tl-

—

0 ~~
L1 L2 [M2uL4TC

‘om “M 9EPmA1’uY

COUNTER
IIGHER -WISE PI 14,1S lZ,TS -- . . . .
lEMTlFl- ~oT&T,oN

1s
C&TlON
PL,I1 E CL0CKW122 ?2,7s,
VOLTAOE ROTATION PI T4,T0 15 -- Pz,rl

LOWEIi
CIXJNTER
CLOCKWISE PI T2,T4, P2,TS T,,T, .-

lDENllFl- ~~TAT,oM
e.,, * 18

rz .14.

,. -, I ....,.. I

I %%:I %%m;e””l,a,,lr,.r.l -- I

Fmvm 148. CapacitLW.a~ dndmlta4w, rmsraiblz
motor with thmmd pro4zctar. A~mwat K

)
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--IEili!i””un

u ZO.*
TO 081ITAIM CLOCKWISE ROTATION IMTERCIAANOE

LEAOS 15 ANO TO, .

NLl

Q,~–~
TO OBTAIN CLOCKWISEROTATION INTERCMMOE

LI!AOS M m Ta

m
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TO OBTAIN CWCKW12E ROTATION INTERCNANOE
LEAOS n - la

Fm3um 144.Cupwitawt=t mota-, rewnible,dalalWdtaile,ampod6w
thamulJ pwt4GtW; #tfupftlmPu@PPd ~---

wm.d.mwf.operuthattiti~ h4eh -W-

—

TO ~AllA CLOCICWISE ROTATION INTERCW6E
L2AOS lw No To.

J.I

-I-2
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IL,! U l,O,”l ,0!”

%lEf
Counn?m

H!oMcn
,~,,,,- -msc ‘1 14 ●2.TC. 12,1s

Ilotbnom
Calma

l’s

PLATE UOr.ltmse T2,T3
mu nOTATIOU PI 14 ●als To

2UJN1CR
I.OWER CI.OCXWW ●I 12,14. ●ors --
IOclrn?l. ~~.,~
Urlorl

ml Ta

PLATE =* 72,14 P’1,13
“r...”. -.TI- ., ,. ,. - -f

‘.
\ & .

JI

T8 -.>

oQ4‘~un r
T -.

anm

10 02TAIN Cwcawlsc llo7AToN INTCRCIUNOC
LWS 73 w lU

I’mtlm 149. CaJmilOr+u Cwtan,rwdb dMolVo12ta@,&wpomae
unTrndp’02#e211T;rmm&llb2tmtliaAad~ f. qmm24m

otw~hiohtvltouh
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TO OSTAIN CLOCKWISE ROTAllON INTERCH4NQE .
LEAOS T5 _ TO.

FImIaE 150. Capa.=itor-start moton, revemibla, dual v.ltnse, ixmmwratiw
UMmial Prot=tor; terminal bored line-lead rnterconmctiow for opw@ioM

al plate dem”gnated low voltage.

)

WI20ss

ro OBTAIN UOSKWISE ROTATION lNTERCtL4N13E
LESOS lW MO TS.

t.b%d PF&OT; .tmp jumper Oqt+pdd ~ baud ~~uz
FImIUz151 cam”tLnwtM-t molarw, rmw’sibh, dwll Vols.wa,

—csiOlu for operation at Psau &&mat&i high twlAwe.

04
)
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10 C,lalll CymJ,c R#44ra,mmc-

Funm 162.CaV”lo?.startmotors,rctwnibl.,(&o/t.~., ~
Unnn41 fmota:or;.lrnpjumpm 8@ppod lmuind bawd &a-&ad h

cmmeetiau foropwalim at p&. da”wtcd k vdtape.

F
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r-fib

s. 20S*

TO OBTAIN CLOCKWISE ROTATION ,lNTERCtlANQE

LEAOS TS AND 18.

FEaLmElM. CaplxitoF*tart m0c0?8,Tmmnibk, dalaklolcage,kwpmt&l
thmmd pmteetor; sanninal bo.xti kw-kad incnmonn.sc~f~wUUMm

at pklti d-s#iPw S&d high VOhII@.

.3
T2

s. 20s7

TO OBTAIN CLOCKWISE ROTATION I NTERCNANGE

LEAOS T5AS0 18.

FIGURE 155.Ca~”tw-atwt nwtam, rmemibb, dwkwlsage, incorpmcing
ihemnd PTotaclnr; terminal board in ~ f. oplu(ian at pbti

d+n=~ low VoltWE.

,)
M
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VI 20s.
fo OBTAIN CLDCKWIBE ROTATION INTCRC~~g

LI!AOS T5 AND la

Fmum 166. Caplxih+art motor, rwmibb, dlld-udklg~ &qmmt&p
thmmal pmtdar; .t.p jumper UJt+pcd tmlmind bawd inwwmwdkU

for qmmtion ,x P&La duiLwuItad Mgh t?oltaga

10 08TAIN C-WI= ROTATION INTCRCMNW
LEADS TO ~ T@.

87
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‘)

71
I

EzIn
FIGURE lb8.‘7wc-tududeav”tor, si3@w0&a9a, rovemith

motor tihout thcw.ual PIVt6CtLW.

-. —L1
T.

o~e.r4
..4

7.3
4Z

n! law
II

10 OBTAINCLO:KWISE ROTATION
1NrERCH4N0E LEb O$ TS ANO T@.

T

‘m

Ll
T .-

0

n
T

4 L2
T5 .

$:,
L

,.,5,,

70 OBTIJNcLocNwIsE ROTATION
lNTERCIMNOE L2A0S TI MO 14,

FICUIIE169. Twc-mdua cqmeitor, aingh-voltage, reversible,
mmor w“tbut thrwd protectorh t with terminal board.

)

)
mi3
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FtmmE 160.Twwuk c.qmibr,#inulwo&ng,,
rmwwiblemotorKM thermalpmtcdor.

o
“me,

m 081AomCwc.msc mrAlw9
UIW.RCMUOILI!.D, 71 AM 14.

F- 161. Two-wI.* ea~”tor, tio&mlLve, rmwmibla
motor m“th tk?’mill PrOfcclm d tumid bmd

89
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EEEEEl
F1.mn 162. Pewmmwnt+it mpzcitor, singl.a-voltqm,

T8vmnibla motor.

70 O~AiU CLCUWISE ROTATION
lUTI?RCMAMOELEADS 78 ANOTo,

TO OmT,,N CLOC”W19ERCT&T,OM
lf4TCRCH0AGELEADS 1I AW T4.

)

I%um 16S.Permanent-split ca-pacitor, cin&twf&go, r-b
motor wiLIItewniaalbowd.

)
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~ 104.lhlhrd, cin@WoltaO*

MJL-sm-19s
7Wlmmy19SS

AZ

PIlm
I ROTATION IAII 92 I(

I ROTATION IAII 91 IA2, S2

ROVE 16s. Univmmll, dlulbmllt%lo, rmmdb14 mat=.

mwa ElLI TO TI

Ulvm

PtAma164hFu&i0mr+ukMartfnbxti- =f~
#h#lwdta#4 moior, rwcdbb bu 9hutfJw ~
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Dn

Sllm,,

EizEl
FIGUUE167.R.spu&ion,repulsion-startinduction and repulsion-induction

dual-voltagw motor,rmwrzibk tq #hiftingbwuha.

c.”

Fmum 166,Repul&n, repdkc.n%i.art induction and $vp&iow
indlution, #in&wOlia#e motor, eZt.erMK# reca+w.

92
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L

D
S“ 107,

Fzi%133

Fmms 169.Rqd#ion, m@siLwMtartin&@imdwpulAm.
indutian, dagfs-wlfage w*, e2tUWIRS uORrcw+blc.

o,M Ion

LI L2 I OPEN
HIGH SPEEO I WHITE EL4CK REo
LOW SPEEO ) wWTE I REo 1 SLACK

FIIXJEX170.Sbded-+, hoo+ped motor.

9s
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