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Boit known that 1, VALERE Arrrep FyNN,

of 18 Blessington road, Blackheath, m the
county of London, England, electrical engl-

neer, have invented certain new and useful
Tmprovements in or Relating to Single-

Phase Commutator - Motors, of which the
~following is a specification.

~This 1nvention relates to single-phase
connnutator motors which at least start as
“ repulsion motors.” . I have made use ot

this term * repulsion motors ", but although

universally emploved I consider the term a
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tovs for a given terminal voltage both at

“misleading one and will hereinafter call
the motors to which this invention relates
“geries induction motors . o

The objects of my mvention ares firstly,
{o improve the starting torque of such mo-
| the
very moment of starting and also during
the rest of the starting performance; sec-

ondly, to enable the starting torque and the
speed of such motors to be cos veniently con--

trolled preferably without the use of expen- |
. sive auxiliary apparatus such as transforim- .

ers and the like: also, providing means for

casily eonverting the characteristic of these
motors from a series to a shunt characteris-
tie while compensating (improving thewr

power factor) them or not: .

I achieve ‘these objects broadly speaking
by combining in one motor the action of a
cories induction motor with that of a series
: o ..4‘,.- . . o T L '....1 .
conduction motor or to put it differently DYy

. disposing the field exciting winding of a

cories -induetion motor partly on the stator
and partly on the rotor. the two parts bemg

conneeted dn series relation.

torgue ov speed ot

The views as to the operation of these

machines seem to differ widely even at the
and that is whyv I explaimm what
1 propose to do in different ways so as o |
make my objects and the manner 1n which |
¥ attain them eleav to alll | -

present tune

indicated so far will

The arrangement |
a given ter-

help to increase the torque with

mninal voltage after the first instant ofstart-

ing. 4. ¢. when the motor is in motion..

in order to regulate either the starting
ihe motor or both, 1 pro-.
vide that part of the field winding which s

[

onable the useful number of turns 1 that

‘disposed on the stator with tappmgs whicl

winding to be varied either by cutting out
. more or less of the total number ot turus or |

by grouping these turns differently. -

k
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Ta order to convert the characteristic of

- {his motor from a series to & shunt charac-
teristic, I gradually or suddenly short-cie-
cuit the armature along the field axis melud-
ing in that circuit or not an E. M. F. of a
phase suitable for compensating the motor,

said [0, 3 F. being devived from the motor
itself or from-an outside source. |

In order to increasé the initial starting
torque for a given terminal voltage I 111~
clude the B. M. F. used for compensating

the motor in clreuit with the armature and

field windings in such a way as to " boost »
ihe voltage 1mpressed on the motor.

T will now proceed to describe the inven-
tion move fully with the help of the accom-

panving drawings. .

Rigures 1, 2, 3, 4 and 6 show known torms
of continuous and alternate current motors

and are made use of for the purpose of

roughly indicating the theory on which the
invention is based and explaining the mean-
ing of the lettering and signs used iy the
drawings. Fig. 5 shows a simple form ot
the 1mproved motor forming the subject

matter of this idwention. Figs. 7 and 8 show

another form of the improved motor, ndi-
cate means for converting same into & com-
pensated shunt . motor the compensating
Io. M. F. being derived from a winding dis-
posed on the stator, for regulating its speed,
and -also show the necessary alterations 1in
the connections in order to reverse the divec-

tion of rotation. Fig. 9 shows a means-for

obtaining the compensating K. M. I from 2
transformer connected in parallel with the

A
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3

mains. Fig. 10 shows an arrangement where

‘the rotor-field winding is connected In series
! relation with the stator windings &, and ¥,
‘by means of the series transformer

2 Sy
r,. g

'

1} shows a motor in which the auxiliary or
a TTe e | . . n T B
compensating veltage is dertved irom a nart

of the main stator winding. _
~In Fig. 1 1s shown diagrammatically an

ordinary continuous current motor. Dv way.

of example the armature 1s shown as 2
Gramme ring wound in a cerfamn direction.
Al the other figures are supposed to be pro-

vided with such Grammerings. I he brushes

‘h all cases rest directly on these windings.

Assuming the current to énter the armature
at the right hand brush and leave 1t at the

eft hand brush, the distribution of current
obtained is shown by the little arrows along
‘the armature winding, but 1t can

can also be
shown and more conveniently by the dot and
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cross pleced in the 21r gap; these *fndlcate
the direction of the current along the active
part of the wincing w %}wut nnlung% it nec-
eseary ‘*0 3 mw 'é:,m winding itself. This

1 indicating ...hu distribution

oF E "'?’:.fi. W" OF u,i rent W il hereinafter be
usedq. _n this m‘“um W‘;thtle ﬂ‘weﬂ direction
of the motor ﬂelﬁ i:rh 7 and the armature
current, the motor ¥ 1l IE’:‘JOIV e as mdaicated

e

+the direction of the field due
ont, f(}wmr through the armature
arrow . B,

‘s.(} the cury
15 thﬂn SROWI by
B. M. 7. will now ke developed opposing the
“9'01"‘1’1115 W 0. F (J
armature brushes and also opposing the cur-
rent, flowing through the armature. This
back K. M. ¥. (I 3) 1s indicated by an ar-
row which shows that this back K. i. F.

anters the armature by the left hand brush |

thus acting agamﬁ‘t i3 T

Talking now Fig. 2 which represents a
series conduction motor it will be seen that
for the conditions shown the direction of 1ro-
tation will be clockwise as indicated by ar-
row . The dot and cross 1n the air gap
show the distribution of the armature cur-
rent and of & T, while the direction of It 3
is also shown by an arrow. Ii the distribu-
tion of I B were shown 1n the same manner
2s that of X T the cross would be at the top
and the d(}*f“ at the bottom since kK I3 1s op-
noseq to 1L 1, .

in }41;3: 3 1s shown a series induction
motor.  In this case there are two fields to
take into account, the transformer field T If
(due to the main or transtormer winding
5.} in the armature axis along which the

rotor is short circuited by means of the
brushes R R nd the motor field M F dis-

189 degrees T.1.1‘(11 regard to the
M

latter. The working K. M. T (E T) is im-
pressed on the rotor alonn the armature axis
by induction with the hel n of T' F, the back
KAMF (B B) is 1‘1eally opposed to it and
15 generated 1n the rotor aleng R R by ro-
tation in M F. For the direction of the
ficlds as shown in Fig. 3 the direction of
rotation will be clockwise as shown by arrow

Ix and will be evident from a {“OII]pdllSOll
with e 1.

Fig. £ shows the sane case as I‘w‘ “but
as the dlstmbutmn of the various ﬁelds and
. A, s 15 shown 1n the same manner as in
f1g. 1, this needs no further comment.

In Fig. 5 the series conduction motor of
Fig. 2 has been combined with the series in-
ductlon motor of Fig. & and as the direction
ci rotation of the combination must ob-
viously be the same as the direction of rota-
t1on of the component parts, it will therefore
be clockwise as indicated by arrow K.

FFig. 6 shows the well-known induction
motor in which the armature current flows

phced by —=

A back

T') impressed on the

{

= 848,503

| rent alone axis I1 H. It 1s seen therefore

‘that the 1ot01 winding in the axis I I can
be made use ot as a field winding. Beaun o
this in mind and referring to Fig. 5, it (:"111

be said that the latter represents a series in-

duction motor the field winding of which is
partly disposed on the stator and shown at
S, and partly on the rotor md included be-
fween the brushes ¥ I ; 15 Immaterial
whether these brushes he 1ol
winding as is short-circuited by the brushes
R R or on a separate winding disposed on
the same rotor. |

The reason why a motor connected as
shown in Fig. 5 exerts a great torque after
1t 18 1n motion is as follows — v taking the
primary or stator current through the rotor
along the motor field axis. an K. M. I
(I 1’) venerated by mtatwn in the trans-
former field T F is ineluded in the primary
circuit: the said K. M. F. is according to
{he direction of rotation either in phase with

" IF or of opposite phase to 1t. - Now the
mlnmrv current is alwiys taken through the
rotor in -such a direction that the I. M. R,
(I R) helps to counteract the various
K. M. I of self-induction in the primary
circuit and which are due to 5,, to the rotor
winding in the motor field axis, and to S..
The result is that a oiven impressed F. M. F.
will drive a mueh gleaiu current througeh
the motor when & R 1s thus taken advan-
tage of.

I am aware thata motor such as shown 1
Fig. 5 but without the addition of the wind-
ing S, has been proposed before mnow,
althmwh its action may have been e\plamed
differ en‘tlv. but such a machine could not be

regulated without the use of external de-
vices. One of my objects 15 to do away with
the use of these external devices and this I
accomplish by adding this winding S, and
arranging 1t as shown in Figs. 7 and 8 with
or without the other 1mpr ovemults shown in
these figures. In these I'igs. 7 and 8, by
means of the winding 8, and the lever I the
current taken by the motor when -it is
switched on to the mains can be reduced to
any desirved extent, the motor can be started
as smoothly as desired, the torque mcereasing
as the lever is moved toward point 4.

A winding &, disposed on the stator co-
axially with S, 1s counected in series with
S, and S, and in such a way that the voltage
oenerated therein will he added to the total
Y’Ohd”e impressed on the motor, the line
\ohane bemg kept constant: n this man-
ner the maximum torque of the motor 1s
increased. It 18 not necessary -to derive
this auxiliary voltage from a winding such
as S, disposed on the motor itself; it can
be derived from a separate transformer, in
which case the secondarv of the Separat@
transformer will be connected in series with

along axis R R and the field or exciting cur- ¢ any of the motor windings already referred

M ———yy, -

the same
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. compensate the

co-phasal.

winding S, disposed on the stator.

chort-circuited armature brusbes,

speed is below synchronism

346,508 . ' =

to any in place of B, the primary of such |

‘he same fime con-

(ranstformer being at
‘s

nected in parallel with the supply.
qrrangement can

£

separate transformer has distinct primary

aund secondary windings or whether 1t 15 ol

the auto type. The ausiliary voltage sup-
plied by B, 18 practically co-phasal with
hat of the supply and is made use of to
motor after the latter has
heen converted into a shunt induction motor.
Tor this purpose this auxiliary voitage can
lso be derived from a separate transformer
T as shown in Fig.. 9 or from the winding ™,

for instance at the point 8 as shown in Fig.

11, for it is seen in Figs. T and 8 that wind-
ing S, is co-axial with S, and the K. F. I’s

which ean be derived from these two wind-

ings or any part of them must be practically

“In order to convert the motor into a snunt
induction motor I short circuit the points B
NPT s b iy i3 1 26 | - ' o
nd 6 automatically or by band and grad-
ually over a resistance such ag ¥V or suddenly.
The resistance V
finer adjustment of

the speed of the motor
when working as & series machine.

&

the value of W will raise the speed; 1f 1t 18

+

ahbove SYNCRronism & reduction of W will

lower the speed.

1 may or may not make use of the winding

S, or its equivalent, but I prefer to do so.

“When higher voltage is used 1 may take

the current through the rotor in the ciree-

tion of the motor field with the interposition
of the series transformer 1% as shown 1n
Fig. 10, in which case, when convérting the
motor into a shunt mduction machine, 1
<hort-circuit either the secondary N or the
primary N* or 1 short circuit both the

In order to reverse the direction of rota-
tion of this motor, I either reverse
rection of the transformer fieid relatively to
that of the motor field by reversing the cur-
rent through &, and also suitably altering
the connections to S, as shown in Kig. 8, or

T raverse the direction of the current through

field axis and also

field

the rotor along the motor _
the direction of the current through the

What T claim and desire to secure by Letb-

{. ITn 2 single phase commutator motor,
the combination of a
field winding disposed partly on the rotor
and partly on the stator and displaced with
regard to the maimn stator winding, the two
parts of the field. winding and the mamn
stator winding being connected in series re-
lation to each. other and across the Maing,

and
switch for short-circuiting that part of the

1

- feld winding which 1s disposed on the rotor.

be earried out whether the

W can alse be used for the

. pri-
‘mary and secondary of the transformer L7

the di-

a main stator winding, &

'[;::i.— Kl

i Ry = S

I the |
reduction of

—— v —— b

'
e R i

T

include the compensating . M. I

axis of the short circuited

stator winding,

vies relation and across the mains,

9. In a single phase commutator motor,
the combination-of a main stator winding, a
field winding disposed partly on the roLor
and partly on the stator and displaced with
regard to the main stator winding, the two
parts of the field winding and the maln
stator winding being connected in series re-
lation to ecach other across the mams, a
source of compensating . M. F., short-cir-
cuited armature brushes, and a switch for
short-cireniting that part of the field wind-
ing which is disposed oun the rotor so as 1o
_ within
thig closed cireult. -

'3, In a single phase- commutator motor,
the combination of a-main stator winding, 4
feld winding disposed partly on the rotor

- and partly on the stator and displaced with

regard to the mam stator winding, a source
of compensating B. M. F., the two parts of

the feld winding, the main stator winding
| v TN R § = -
and the source of compensating I8, M. I, be-

ing connected in series relation to each other

and across the mains, short-circuited arma-

fure brushes, and a switch for short-cireuit-
ing that part of the field winding which 1s
disposed on- the rotor so as 1o include the
compensating I8, M. I within this closed
circuit. o

4. An alternate current motor comprising
‘he combination of a rotor, a stator, a wind-
ing on the rotor cohnected to a commutator,

said winding doing duty along one aXIS 4s -

armature winding and as fieid wmding

along another axis, shov. ‘¢ircuited armature
hrushes on  the said  commutator, feld

60
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hrushes on the said commutator displaced

with regard to the armature
winding on the stator approximately 11 the
srmature brushes,
a field winding on the stator approximately
in the axis of the field brushes, the said man
stator winding, stator field winding and
rotor field winding being all connected 1m se-
vies relation and across the mains, and &
cwitch for short-circuiting that part of the
total field winding |
rotor and between the field brushes.

5 An alternate current motor comprising
ihe combination of a rotor, a stator, a wind-
ing on the rotor connected to a commuiator,
said winding doing duty along one 2XIS S

armature winding and as field winding

‘along another axis, short circuifed armature

brushes on  the said comumnufator, field
hrushes on the said commutator displaced
with regard to the armatuare brushes. 2 mamn
windimg on the stator approximately m the
xis of the short cireuited armature brushes,
o field winding on the stator approximately
: o the axis of the feld brushes, the said nain
stator field winding and
rotor Beld winding being sl connectedin se-
a switeh

|

for short-circuiting that part of the field

which 1s disposed on the

brushes, & main

105
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along another axis, short-cirenited

Pdi

Eoaadd

winding which is disposed on the rotor and

between the field brushes, and means for

varying the number of turns of that part of

the field winding which is disposed on the

stator. .

- 0. An alfernate current motor Comprising
the combination of a rotor, a stator, a wind-
ing on the rotor connected to a
said winding doing duty along |
armature winding and as field winding
along another axis, short cirenited armature
brushes on the said commutator, field
brushes on the said commutator displaced

with regard to the armature brushes, a main

winding on the stator approxiumately in the
axis of the short-circuited armature prushes,
a held winding on the stator approximately
in the axis of the field brushes, the said main
stator winding, stator field winding and
rotor field winding being all connected in
series relation and across the IMAams, a source

of compensating E. M. F. and a switch for

short-circuiting that vart of the field wind-
ing which is disposed on the rotor and be-
tween ‘the field brushes so as to include the
sa1d compensating B M. F. in closed circuit.

(. An alternate current motor COMPrising

the combination of a rotor, a stator, a wind-

ing on the rotor connected to 3 commutator,

said winding doing duty along one axis as

armature winding and as field winding
along another axis, short-circuited armatura
brushes on the said commutator, field
brushes on the said ecommutator displaced
with regard to the armature brushes, & main
winding on the stator approximately in the
ax1s of the short-cirenited armature brushes,
a field winding on the stator approximately

i the axis of the field brushes, the said main -

stator winding, stator field winding and
rotor neld winding being all connected in
serles relation and across the maing, a source
of compensating E. M. . a switeh for short-
circuiting that part. of the feld winding
whieh s disposed on the rotor and between
the field brushes so as to include the said
compensating E. M. I, in this elosed cireuit,
and means for varying the number of turns
ot the stator field windine.

5. An alternate current motor COMPIrISING
the combination of a stator, a rotor, a wind-
mg on the rotor connected io 1 commutator,
sald winding doiny duty along one axis as
armature wmding and as  field] winding
armature
braushes on  the <aid commuiator, field
brushes on the said commutator isplaced
with regard (o the armature brashes, & main

winding on the stator approxintely in tlhe

AXIs of the shovt-cirenitod arimature hrushoes,

compensating IS M. I, the said main stator

windime and souree of coriipensating €. M.

commutator,
0lle axXiS as

- —————, ..

- placed with regard

winding, stator field winding, rotor field  a main winding on the stator approxmmately

948,503

F. being all connected in series relation and

across the mains,a'switch for short-circuit-
ing that part of the field winding which
1s disposed on the rotor and between the

field brushes so”as.to include sald compen-
sating E. M. F. in this closed civeuit.

9. An alternate current motor COMPrising

the combination of a stator, a rotor, a wind-

| ing on the rotor connected to a commutator,

said winding doing duty along one axis as
armature winding and as feld winding
along another axis, short-circuited armature
brushes. on the . said commutator, field
brushes on the said commutator displaced

| ' with regard to the armature brushes, & main

winding on the stator approximately in the

‘ax1s of the short-circuited armature brushes,
a field winding on the stator approximately
the field brushes, a source of

in the axis of
compensating K. M. F., thesaid main stator
winding, stator fleld winding, rotor feld
winding, and source of compensating .
M. K. being all connected in series rela.
tion and across the mains, a switch for
short-circuiting that part of the field wind-
Ing which is disposed on the rotor and
between the field brushes 0 as to 1n-
clude said compensating E. M. F. in this
closed cireuit. and means for varying the
number of turns of that pavt of the feld
winding which is disposed on the stator,

10. An alternate current motor compris-
ing the combination of a rotor, a stator, a
winding on the rotor connected to =
mutator, saxd winding doing duty along one
axis as armatice winding and as feld
winding along another axis. short-circuited
armature brushes on the said commutator,

COIIN-
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field brushes on the said commutator dis.

placed with regard to the armature brushes,
a main winding on the stator approximately
in the axis of the short-cirenited armatupe
brushes, a field winding on the stator ap-
proximately in the axis of the feld brushes,
an auxihary winding disposed on the stator
and adapted to provide a compensating
. M. F. the said main stator winding,
stator field winding and rotor field winding
bemg all conuected in series relation and
across the mams, a switeh for short-cirenit-

~ing that part of the field winding which is

disposed on the rotor and Letween the fold

- brashes so as to include the said auxiliary

stator winding in this closed eireuit,

H. An alternate current motor COMPIIS-
me the combination of a rotor. a stator, u
winding on the rotor connected to g com-
mtator, said winding doing auty along
one axis as armature windine and as field

| - winding along another axis, short-cirenited
a field winding on the stator approxnately

m the axis of the fel(] brashes, @ source of  field brushes on the said commutator dis-

armature brushes on the said commutator.

to the armature brushes.

I the axis of the <hort-cirenited armature

105
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brushes, a field winding on the stator ap-
proximately in the axis of the field brushes,
“an auxiliary winding disposed on the stator
~and adapted to provide a compensating
E. M. F., the said main stator winding,

- stator field winding, rotor field winding and

auxiliary stator winding being all connected
in series relation and across the mains, a
switch for short-circuiting that part of the

0 field winding which is disposed on the rotor

“and between the field brushes so as to in-

clude the said auxiliary stator winding m

this closed circuit. -
. 12. An alternate current motor compris-
5 ing the combination of a rotor, a stator, a
“winding on .the rotor connected to a com-

mutator, said Winding doing duty along one

axis as armature winding and as field wind-

“ing along another axis, short-circuited arma-
ture brushes on the said commutator, field
brushes on the said -commutator displaced

with regard to the armature brushes, a main
winding on the stator approximately in the

S

- axis of the short-ciréuited armature brushes,
g field winding on the stator approximately 2:

in the ‘axis of the field brushes, an auxiliary

“winding disposed on the stator and adapted

to provide a compensating E. M. F.,the said

main stator winding, stator field winding,

rotor field winding and auxiliary stator
winding being all connected in series rela-
tion and across the mains, a switch for
short-circuiting that part of the field wind-
ing which is disposed on the rotor and be-r
tween the field brushes so as to include .the -
said auxiliary stator winding in this closed
circuit, and means ‘for varying the number
of turns of that part of the field winding
which is disposed on the stator. -

In witness whereof,Thave hereunto signed 4¢
‘my name in presence of two subscribing

VALERE ALFRED FYNN,
“Witnesses: = - S
- RoserT MILTON SHEARPOINT,

~ Avrrep Berpsiey CAMPBELL.

witnesses.
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