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To all whom it may concern.
Be it known that I, IIERBERT W CHENEY, 2 citizen

“ofthe United Riates, remdmg at Norwood, in thu county
~of Hamilton and State of Ohilo, have invented certain

new and useful Imprwements in Controlling Mechan-
isms, of which the followmg 18 8 full cle%r, imd exact

B _spemﬁca.tlon v 1

My invention relates to starting controllers for elec-

. tric motors and more particularly. to fool-proof poten-

tla,l starters for polyphase induction motors.
Inmy coPmdlng a,ppllcatlon Serial No. 264,162, filed

~ June 7, 1905, there is described a potential starter for

15

“induetion motors.

‘troller from being left in starting position.

plication, and its object is to prevent the starting con-

times happened that these controllers when under the

'. | 'charge of inexperienced or careless operators have been
. left in starting position indefinitely instead of being

20 moved to running ‘position as soon as the motor las

gained | sufficient speed. As the auto-transformer

~ windings are not proportioned to carry current continu-

95

30 controller campnsmg a rotatable drum having “off”,

ously but only. for the brief period during starting, the
“result bas often been that the a,uto-transfovmer wind-
~ings have been burned out.

In one aspect my invention consmts of a Etartmg COT-

‘troller biased toward “off” posltlon when in starting
_i.pomtlon but unbiased when in Tunning position.

In a-more spemﬁc aspect my invention consists of a

~ gtarting, and running positions, fixed contacts codper-
- ating with the drum, and @& spring so arranged that 1t
. tends to return the drum to “off” position when the

85

latter is in starting pOSlthIl but exerts no influence on.

the drum when the latter is irt running position.
Other features of my invention will appear hereiuaf-

o ter and will be partlcularly pointed out in the claims.

‘Figure 1 is a side view of my controller, with the.cas-

"'mg partly broken away to show the operatmg mechan-
ism. Flg 2 is a front view of the controller, also with -
~ the casing pa.rtly broken away. Fig. 3 is a diagram

. I'showmg the connections of my controller when applied

. 5.0

‘to a three-phase4nduction motor.
~ view of the handle returning device, per se.
. The details of the starting controller proper w111 not

_be fully descnbed herein because they form no part of

standing thereof.
“lowing descrlptlon reference is ma
'copendmg application.

the present invention and are unnecessary to an under-
\ de to my aforesaid

The three-phase induction motor M is aupplled with

My present -invention is an im-
| proVement on the structure set forth in said prior ap-

Fig.418an enla.rgt,d ~

For what does not appear in the fol- |

' the controller is in starting position the aute-trans-

former windings 12 and 124, which'are within the casing
17, are cach connected between two of the mains, the
main b being connected to one terminal of cach wind-
ing. One of the terminals of motor M 1s connected to
those two terminals of the windings 12 and 2% which
are conhected in-common to the mains A, and the other
two- motor’ terminals are connected to Intermediate
points on the auto-transformer windings 12 and 12# re-
spectively.  The windings 12 and 12* thus constitute
in effect a single V-conncected auto-transformer, the

‘main kand the middle terminal of the motor being con-

nected to the middle of the V. When the controller is
in running position, the auto-transformer windings 12

. and 128 are entirely disconnected and the motor ter-
It hassome- |

minals are connecied to the three mains respectively.
In the controller shown there is but one starting po-
sition between running and “‘off” positions, but it 1s
obvious that any desired number of stich starting posi-
tions may be employed | | .
The normal operation of the controller is continu-
ously in the same direction, a movement through 180°
constituting o wmplete opera tion. The controller
drum 20 which is immersed in o1l 1n the oil tank 40 is
moved by the operating handie 33 through gear wheels
29, 30 and 31. The two oppusite halves of the control-
ler drum are identical in structure. Each half codp-
erates in turn with each of the two sets of contact fingers
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during successive operations of the controller, the sets .

of contact fingers being on opposite sides vf the drum. -
The controller is provided with a ndtch plate 38

which codperates with a spring-pressed pawl 38,

There are notches in this notch plate at the “oft” and
running pouimns which notches are so alrfmged that
they. form ratchet teeth to allow only forward move-
ment of the controller from these positions. At the
starting positions there are no notches in the notch
plate, but instead there are raised places between

which and the “off” positions,there are smooth eccen-

tric surfaces 48. When the controller is in cither
starting position, one of these eccentric surfaces 1n co-

_operation with the spring-pr essed pawl or plunger 38e

tends to move it backward to “off”’ position. The
operator is cnabled to feel when the controller is 1n
starting position by reason of the knobs 49 on the

v
b3 |
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notch plate, which necessitate a heavier pull on the

handle '33-in order to pass beyond the starting position
to the running position. On the same shaft 32 on

operating handle 33-is a collar 50 having projections 51

~and 52. In the path through which these projections
current from the three-pfmse mams f, 9 ‘and . When ,l must travel is the end of -a lwer 53 pwoted on g bent

100
| which are mounted the notch plate 38, gear 31, and
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 both devices are used to bias the controller to

2

har 54 supported from bolts 16. Extending from the
end of lever 53 and perpendicular to the plane in
which it moves is a pin 55, between which pin and
one of “he bolts 16 is a tension spring 56. DBy reason of
this spring the lever 53 is biased toward the position
in which it is shown in full lines in Figs. 2 and 4. The
lever 53 is prﬂventod fromn moving too far to the right
by means of a pin 57 whwh strikes against a shoulder
o8 on har 54,

When the controller is in cither starting POSItIOIl
both the spring 56 and the spring-pressed pawl 382
tend to return it to “off” position. 1t is obvious that

if desived. the spring 56 may he omitted, or the notch

plate may be so made that the pawl 38¢ does not tend

to move 1t backward from the starting position, but

the preferred modification is as described above, where
Hoﬁ.?_.‘!
position when it is in a starting position. -

When the controller is in either of its ‘““off” posi-
tlons, the parts are as shown in Figs. 1 and 2, or 180°
therefrom, the position of the collar 50 being more
plainly shown in full lines in Fig. 4. When the con-
trolicr is moved forward into siarting position, the
projeetion 52 engages the end of lever 53 and moves
the same toward the left, the position of the pm]ectu}n
52 and the lever 53 when the controller is in starting
position heing shown in dotted lines inTFig. 4. The

spring 56 now tends to move the controller backward

to ‘‘off ” position and will do so if the hand of the oper-

ator is removed from the handle 38. The Spring

pressed pawl 38% in its engagement with the eccentric
surfaces 48 of the notch plate 38 assists in this.
the motor has started and gained sufficient speed, ‘the
operator continuously holding the handle 33 during
this starting, the controller is moved forward into run-
ning position. During the movement of the controller
from starting to running position, the projéction 52

. slides off of the end of lever 53 and allows said lever to
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return to its normal position shown in full lines. The

position of the projections 51 and 52 when the con-

troller 1s in running position is shown in long dashes in
Fig. 4. The controller while in this running position
is frec from any tendency to backward movement, and
15 locked against such movement by pawl 388, The
handle 33 may now be released by the operator. “The

~controller can only bhe moved forward from running
- position, which movement will place

the controller
again in an “‘off 7 position, this “‘off” position being
180% removed from the former “off” position and the
ﬂl]ﬂ"OlS 581 and 52 having cxchanged places. The
same gerles of opnmtmns may now be repeated, the

finger 51 acting during this r;pomtmn as the finger 52
did in the one hefore. ' -
It is. eVIdent that many substitutions and modifica-

tions can he made in the particular structure hercin

‘shown and. described and 1 intend to cover in 'y

- claims the bwad features of my mvemlrm including

60 .
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silion when

all .:.uch obvious modifications and sul)stltutmns.
Wha,t I claim isi—

1. A contmllu biased to “oﬂ'” position when in start-‘

Ing‘ DOSltlﬂH but unbiased when in running poxition.
2\ controller for eleciric motors, comprising  {ixed
:mﬂ movable contacts; the Iatter heing binsed fo * off ™ po-
the controller is in starting posifion  but
unthin=ed when the eontroller i« i Tinmihg ]H!‘nlfh!ll |
B. Tnoa o controller, contacl fingers, a rotatable drum co-

When .

- operating therewith, said drum having “ off

econtroller

Ap— -
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. starting and
runping posilions. and a spring which tends to move said
drum to ' off © position when the latter is in starting posi-
tion, but exerts no influence on said drum when the latter
I¥ In running position.

4. In a eontroller, a 10tat:1b1e drum, ﬁ"{ed contacts with
which said dram cooperates, and means wherehy said drum
is binsed to “ off 7" position when in certain opet rative po-
‘%Iflﬂnb, but when in certain other operative [JOSItmnf; is
nunbiased,

5. A controller for electric motors, comprising a rota-
table drum, fixed contacts coilperating therewith, said
drum lLeing biased to * off pacutmn when in any starting
position, but unbiased when in running position.

6. A controller for electric motors comprising a rota-
table drum, contact fingers coiperating therewith,
for

if” %

position when the latter is in any other position. -

7. A controller for electric motors, comprising a rota-
table drum, contact fingers coiperating therewith, means
for preventing backward movement of the controller from
certain positions and a spring which tends to move the
to “off ” position when the latter is in any

position from which it may be moved backward.

8. A controller for electric motors, comprising a rota-

table drum, contact fingers codperating therewith, a collar
movable with said drum, a projection from said collar, a
spring-pressed lever in the path of said projection and
arranged to engacze it when the controller is in star {ing
position wherehy the controller is returned to “ of " pOsi-
tion if then released, hut to Le out of engagement with it
wlien the controller is in running position.

9. A controller for electric motors comprising a rota-
table drum, contact fingers coﬁperating therewith, a collay
movable with said drum, projections from said “collar, a
spring-pressed lever in the path of said projections and
arranged to be engaged by one of tWem when the controller
is moved into starting position, hut to he released from

said engagement when thc controller is moved into run-

ning position, whereby the drum while in starting position
is biased toward  off  position. | |

10. - A controller for clectric motors, comprising a rota-
alle drum normally movable always in the same direction,
means for preventing backward movement of said control-
ler from *“off ” or running position and means tending to
move said controller hackward to “off position when it
1s in other than “‘ off "’ or running position.

11. A controller for induction motors, comprising a rota-
table drum having a starting position in which the motor
is connected to the mains through auto-transformer wind-
ings 'and a runsing position in which the motor is con-
nected directly-tﬂ the mainsg, and means for returning the
controller to.'‘off ” position if it is 1eleased while in

starting position.

12. A controller for induction motors, comprising a rota-

‘tatable drum having separate * off ’, starting and running

positions, connections whereby the controller when . in
starting position connects the motor to the mains through
auto-transformer windings and when in runninge position
connects the motor directly to the mains and disconnects
the auto-transforn-« windings, means for preventing back-
ward movement of the controller save from starting posi-

~ -~ tion;~amd menns tending to move the contmllel Dackward

when it Is in starting pomtmn

15, A c,tm ting controller for electric motors, (30111[}11811'1”-
‘a switeh, an operating shaft,

cearing between the operat-
ing shaft and swifch, and means to automatically return
the switeh 1o 1ts off position if it is left at an_v point be-
tween off and running positions.

14. A starting controller for electriec motors, comprising
a drum, an operating 'shaff, means to drive the drum fron
the operating shaff, and means acting upon the operating
shaft tending to turn it in g backward direetion doaringe
nredetermined anugtes of its movement.

Ia. In & controller, a rotatable drum, an operating
shaft therefor, a noteh-plate mountted upon the shnft, a

spring plunger co-acting with the noteh-plaie to loeafe it
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means -
preventing backwaprd movement pof said drum from
the “off ¥ or running positions and a spring which has no -
tendency to move the drum when the latter is in *
running positions but tends to move said drum.to “off
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and to lock it aﬂaingt backwmﬂ movement in certain posi-
~ tions and to assmt ) backward movement in certain other

. ]wsntmm

=1
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- 16, A contmller for electric mﬁtors cumprismg an 011 -.

1mmersed drum, ‘g spring,” means to store cnergy in - the

. spring during 'a movement of the drum to a-prédetermined’

- _operative position ‘tending to return the drum to * off " -
L ]msn*lﬂn

- drum brings it out of the influence of said spring. '
- 1% A manually operated g::'ontroll’er comprising fixed and
‘movable members, and means independent of the current

and means whereby a furtber movement of the

whereby . said controller will return to * off pusition if

| 'mnvnhle nwmhe: 8, sald moviahle memher being S0 arrﬂ,nfred

released in a starting position but if released: in a running

;;rmtmn Wlll remaln there mthﬂut the use of any hﬂlﬂln“‘
- means, ~ a

18, A ronn oiler fcu e}ectrlc I'!lDtO]?S cﬁmprimng fixed and

- movable members, the latter having a starting position be-
- tween “off

-' ih Ol‘f
“hut unhiased when the controlleris in running position.

"and running position and being biased toward
position when the controlier 15 in starting position

19. A manunally operated controller comprising fixed and

'
ERR

g

S

~that if released in a starting positwn it will return to
““off " position but if released in a running position Wﬂl
 stand there without the use of any retaining means.

20, A potential starter for induction motors comprising

| fixed -and movable members, said movable ‘wember having.

“ off 7, Tunning and intermediate POSltiOHS and mechanism

whereby the contact arm can not be left in an intermediate

position. -

21. A potential starter for induction motors: compmsinﬂ'
auto-transformer windings, means for counectmﬂ' the mo-
tor to be controlled to the line dllect]y or through the

auto-transformer windings, and means ‘wherelby the con-

troller ean not be left in a position in which the motor is

connceted tn the line thrnuﬂh the autn-franc;fmmm wind-
ings, | | -.
" In teqhmﬂny whereof I afﬁx my signature, m the preq—'

ence of two w1tne=-.=;eq

NERBERT W. CHENBY.

Witnesses.:
Gro, B, ECIILI*
I‘nr*n T TIN‘%HY
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