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UNITED bTATE& PATEWT OFFI CE

HERBERT W. CHEI\EY OF NORW OOD OHI10, AS"‘IG\ OR TO ALLIQ-CHALMERS COMP&NY A

"CORPORATION OF NEW JERSEY, AND THE BULLOCK ELECTRIC MANUFAGTURING COM-"

PANY A CORPORATION OI‘ OHIO

C OHTROLuER

{f e T e T '

o npeca_ﬁoatwn of Letters Pa.tent
Appucatmn filed November 1, 1907. Senal No 400,209.

B T

Patonted Ma.roh 30, 1909.

To all whom it may concern: -
~Beit known that I, HERBERT W ChE’\IEY
cltlzen of the Unuted States resiaing at I\or—-

-wood, in the county of riamllton and State

of Ohio, have invented certain new and .use-
ful Imp1 ovements in Controllers, of which the

following is 8 fu]l olea,r and exa.ct specifica-

' tlon

10

15

types of motors, especia

My mventmn rela,tes to startmg‘ control-
lers for electric motors, and more particu-
larly to fool-proof potentla,l starters for poly
phase mduction motors. - - .

In operating star tmg devlces for some

iy potential starters
for mduction motors 1t is often undesirable

a running to a starting position. To this end
controllers have been designed which move

directly from the running to the off position

without passmg through the stm tmg posl-

| _'tlons

29

~ Ing move

In. mjr co-—pendmfr apphoatlon Serla,l No.
264,162, filed June 7, 1905, there is described

) potentlal starter m Whlc]l means are pro-

vided for Eleventmg the controller from be- |
| becauise they form no. part. of .the present

backward ffom a running to a

* starting position or from an off position dl—

30

rectly to a running position, while allowing a

-béickward movement of the controller irom_
any starting pos;ltlon It is possible how-
ever for controllers such as are there shown
to be left ina starting position mdefinitely
instead of being moved to running position

as soon as the motor has gained “sufficient

35 speed. - As -the various windings whichare

45

50

while it is in a startine p

connected in circuit when the controller is in
a starting position are neot proportioned to
Carry ourront ‘continuously but only for a
brief period during starting, the rcsult of

'40 leaving the controller*mdeﬁnltelv in a start-
Ing position may be to CAUSE SUC h W indings to

be bur ned out.

- In my pnor pa,tent \o 364 446 (!a,ted'_
Aug. 27, 1907, thow is described an arrange-

ment in which it is impossibie for én opera-
tor to leave the controller in a starting posi-
tion, arra .,nfrements being provided for auto-
ma,tlca.lh" moving the controlier backward to

off p051t1011 if it 1s released ! by the operator

osjtion. 1t may
also sometimes be doanml Je to bave
whereby with sucii a contraficr as siown I
said prior application and patent means are
provided for ﬂ.llt()llld,tlt ah} nmoving the coun-
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that the controller be moved backward from

to one ter mma.l of each wmd1m'

-auto-tra ansformer,

p031t1011 in case abnormal conditions, such
as ‘no voltage” or an overload, arise. '

" It 1s the object of my present mventlon to

provide such means.-
The novel features of my mvention Wlll ap-

pear from the description and drawmgs and

| will be particularly pointed out mn the ciaims:

! troller forward from runnmg posﬂalon to off 55

60

Figure 1 is'a side elevation of & controller -

 embodying my invention, the casing and
some. of the operative parts being shown in

section; Fig. 21s anend elevatlon of the Ccon-

65

troller of Fig. 1, the cesing and dash-pot in

the uEper part of the figure being in section

and the controller beingin off p051t1011 -Figs.
3 and 4 are views somewhat similar to Flg 2

but with the controller in starting and Fun-

ning positions respectively and -with mors
parts in;section; Figs. 5 and 6. are details of

{ the notehed dlSkS on the handle shaft, to-

cether with their cooperating dogsand levers;
and Fig. 7 shows a la,gram of thﬂ elﬂctrlcol

‘connectlons

 The details of the sta.rtm_g contr olle1
proper will not be fully

invention and are unnecessary to an under-
standing thereof. What does not appear
in. the follomna description “is fully . set
forth in my aforesaid co-pending a.pphcatlon

The three-phase induction motor M 1is

supplied ‘with -current - from three-phase
YWhen the controller is.

in starting position the auto-transformer

mains f, ¢-and h.

windings 12 and 122, which are within the

casing 13, are each connected betweeii two,

of the mains, the main kb being connected

70

;75

described herein

80

85

90

One of

the terminals of motor M 1s- comleoted to

those two terminals of the windings 12 and

12* which are connected in common to the-
main 2 and the other two motor terminals:
| are.connected to intermediate points on the
auto-transformer windings 12 and. 122 re-.
The windings: 12 and 12* thus

svectively.
constitute in eflfect a sn;le ‘V-connected

middle ternmnal of the motor ‘being. con-
l“(‘bté‘(l to the nuddle of the V. Vvhen the

95

100

the main A& and the .

controller -is 1 running posmon the auto-

transformer windings 12 2"and 122 are entirely
disconneeted and the motor terminals are

105

counected to the tliree mains respectively..
1n the controller shown iherc is but one
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starting position between off and runmng
[%olsitions, but it is obvious that any desired
number of such starting positions may be
employed. h )

"t he.normal operation 0¥ the controller 1s
contiiﬁusl; in the same direction, a move-
ment through 180° constituting a completé
operation. “The controller drum 14, which

is immersed in oil in the tank 15, is moved:

by the operating handle 16 through the
oear wheels 17, 18 and 19. ‘The two oppo-
site halves of the' controller drum - are
identical in structure and each half coéper-
ates in turn with each of two sets of contact

fingers during successive operations of the

controller, the sets of contact fingers being
on opposite sides of the drum _am;% arranged
to simultaneously co-act with® the two
halves of the drum respectively.

Fixed on the shaft 20, which carries the
gear. 19 and handle 16, are two notched
disks 21 and 22. Loosely mounted on the
same shaft in juxtaposition to.the disks 21
and 22 respectively are arms 23 and 24.
Carried at the ends of the arms 23 and 24
are pawls 25 and 26 respectively, said pawls
being spring-pressed inwardly against the
edges of the disks 21 and 22 respectively.
Two -links 27 and 28 connect the ends of
the arms 23 and 24 to the free end of an
arm. 29. The arm 23 is biased 1n a counter-
clockwise direction, as by means of the
spiral spring 30. |

When the controller is in off position O
the parts are as shown in:Figs. 1, 2, 5 and 6.
By moving the handle 16 substantially
6(° in a clockwise direction, the starting
position S illustrated in Fig. 3. is reached,
and the motor is connected to the supply
circuit throuch the anto-transformer wind-
ings 12 and 122 The starting position
max be accentuated if desired by means of a
plunzer 31 which codperates with the notch
disk 32, the latter being preferably integral
with the gear 19. ‘As the controller 1s thus
moved from the off to.the starting position,
the disk 21 by its engagement with the
pawl 25 carries the arm 23 in a clockwise

direction with it, winding up the spring 30,

and through the links 27 and 28 and the
arm 29 also moves the arm 24 1n a counter-
clockwise direction. If the operator releases
his grasp on the handle 16 with the con-
troller in this -position, the spring 30,. un-
winding, carries the controller back to the off
osition, shown in Iig. 2.
Ele for the controller to be left in the starting
position without attention. _

If the operator does not release his grasp
on the handle 16 while the controller 1s In
starting position, but when the motor has
gained sufficient speed moves said bandle
substantially 60° farther in a clockwise direc-
tion, the controller is brought to run nmétpgoa

65 sition R. as shown in Fig. 4. As the sh

Thus it 18 impossl-

616,843 ot

is thus moved, the disk 21 through its en-
cagement with the dog 25 carries the arm 23
farther in a clockwise direction, further wind-
ing the spring 30, and also through the links

27 and 28 and the arm 29 forces the arm 24

farther in a counter-clockwise direction. As

the parts approach the running position, the
‘dog 26 drops into one of the netches of the

disk 22 and slichtly later the cam 33 forces
the dog 25 out of the notch in the disk 21
with which it has been in engagement. Back-
ward movement from this running position
is prevented by the dog 26 and the tooth of
the disk 22. For further insuring the pre-
vention of such backward movement from
this position, the notches of the disk 32 may
be so shaped that because of the engagement
of the plunger 31 with said disk such back-
ward movement is impossible.

- With the controller in the running position
the solenoid 34 is energized, being connected
in one or partly in each of more than one of
the motor Iea(f;. With normal current this
solenoid lifts the smaller core 35 to bring the
latch 36 into position to prevent clockwise

‘movement of the arm 24, which would occur

if the handle 16 were released by the oper-
ator at this I_f)oin‘t'if such a latch were not
provided.- However, with the arrangement

shown the operator may.release his grasp on

the handle 16 at this time and leave the
motor for its normal operation.

In case the supply of current fails the solen-
oid 34 acts as a “no voltage’’ release mag-
net to allow the core 35 to drop under the
combined influence of gravity and the spring

37 to move the latch 36 out of the path of the

arm 24. This permits the spring 30, through
the arm 23, links 27 and 28 and arm 29 to
move said arm 24 back to the position 1n
whiech it is shown in Fig. 1, in this movement
carrying the disk 22, and through 1t the con-
troller proper, in a clockwise direction to the
off position, this off position being 180° from
the off position from which the start was
made.

If with the controller in the running posi-
tion an overload on. the motor occurs, the
strength of the solenoid 34 is increased and
said solenoid pulls down the core 38. The
core 38, descending, forces the smaller covre

70

a0

a0

100

105

110

115

35 out of the solenoid 34, and in the sanie

manner as above deseribed for the “no vol-
tage’’ condition releases the latcn 36 to allow
the spring 30 to move the controiler forward
to off position. The solencid 34 and its iron
casing 39 are so designed that the reluctance
of its magnetic circuit is decreased by the
descent of its core 38 and the iron plate 40
carried by said core, although the core 35 1s
forced outward. The extent of the overload
necessary to trip the controller may be de-
termined by adjusting the spring 41, while
the action of the overload release 1s con-
trolled by an adjustable time limit device 42,

120

125

130
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such as a dash-pot provided with a pet-cock, | able member against forward movement
so that momentary overloads will not trip | when it is in running position, and means re-
the controller. o sponsive to “no voltage” for releasing said
When with the controller 1n runnhing posi- movable member iron said locking means.

¢ tion it is desired to stqp the controlled motor, | 6. A controller the movable member of 70
the operator moves %ﬁe hendle 16 approxi- | which is biased backward to oif ' position
mately 60° still farther - a clockwise direc- | when in any starting {)o'sit-ion and biased for-

tion, thus bringing the controller drum again ward to off position when

* yen in running position,

{0 off position . and breaking all circuits. | means for normally locking said -movabie
10 . However, In order to prevent the dog 26 frorn | member against torward movement when 1t 75
striking & heavy hammer-blow upon & tooth | is in running position, and means responsive
of the disk 22 after the civeuit is broken, a | to an overload for releazing said movable

cam 43 is provided for forcing - the latch 36 1ember from said locking means. - .. 2
out of engagement with the arm 24 'as soon | 7. A controller biased backward to-off po-

15 as clockwise movement of the arm 16 from | sition when 1n &ny starting. position and bi- 80
" the running.position has been started:’ In-1 2sed forward to off position when in runming
<tead of or hesides using this device, a buifer | position, means for normally -locking said
spring 44 may be nrovided for receiving the | controller against forward movement when
“hoclk of any hammer-blow, such spring be- | In yunning position, and means responsive to
20 ‘ing located &t any desired point, s above the | “no voltage’ or overioad for refeasing said 83
arm 29. : | locking means. . , '
“When the controller is thus brought to ran- 3. A controller biased backward to off po-
ning position, whether manually or auto- sition:when m starting position and biased
matically, the dog 25 drops into the other | forward to off position when in runhng po-
25 pnoteh of the disk 21 8O that the controller sition, means for poraliv locking said con- 90
may again be moved forward irom off posi- | troller agamst fopward movemnent when 1n

tion, and the action wbove described be re- running position, means responsive to an

peated. , overload for releasing said locking means,

, 7 Aany modifications may ve made in the | and a time limit device for controlling sald

30 particular arrangement here shown and de- releasing means. 95
<eribed and the spirit of the invention stilli 9. A controller biased backward to ofi po-
be retained. A1l such modifications I axm t0 sition when in starting position and hiased
coverin the following claims. | forward to off position when in running po-

What I clain as new 18—, - sition, means for norinally locking sald con-

35 1. A controtler Linged backward to off po- troller against forward movement when in 100

sition when m any startine position and Li- | punning position, mweans respousive either to
ased forward to oft nosition when in running | - DO voltage’’ Or averload for releasing said
position. o | locking means, and & time Nmit device for

o A -controiler the movable member of coptroiling the reiease on overload.

40 which 18 biased hackward to oi sosition | 10. - A controller biased lLackward to o0if 105
when in any starting position -nd hiased for- | position when in any starting position and
ward to off position when in running post- ‘ when I running position biased forward to
‘tion, and means for normally locking said | off position upon shnornal conditions in the

L

movable member agamst forward movement | circuit. - )
45 when in-running nosition. . | 11. A controller biased In, one direction 110
9 A controller biased backward to of po- | when on 0One side of running position and in
sition when In any starting position and bi- | another direction when on the other side of
ased forward to oit position when i running | running position. e
position, nieans for normally locking «aid | 12. A controller for electric mofors com-
50 controlier against torward movenent when }t)‘rising fixed and movalle contacts, the iatter 115
in running Position, and means for releasing i being biased backw ard to off position wien
said controiler from said locking means. . 10 ol starting positian, and biased forward
4. A controller biased backward to off po- | to 0&7 position when shnormal conditions
sition when in starting position and biased | anse while it is in runuing position.
forward to off position when-in running po- | = 13 Tn 8 controller, contact fingers, a rota- 120
sition, reans for nornatly locking said con- | table drum codbperating therewith, said drum

. e | . . - . .

troller against forward movement when having off, “starting. and running positlons,
running position, .and means for manually | and & spring which tends to move sald drum
releasing said controtler from said loeking backward to off position when the latter 15100

G0 1Mmeans. - ~ | | any starting osition and tends to move said 125
a. A coniroller the qovabie member of drum forwa.rg to off position when the latter
which is biased haclkward to off position | is beyond Tunning position.
when in any starting position and biased fm:—-li 14. In'a controller, contact {incers, n rota-
|

ward to off position when -1 running posi- i table drum cooperatmg therewith, satd drum

¢6 tion, means for normally Jocking sald mov- | having off, starting and running position-, 130

cn
Ly |
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and a spring which tends to move said drufn |

backward to Off'p(_)sit-ion_when the latteris in

any starting position and tends to move said’

drum forward to oif position when the latter
5 IS 1N running positlon,

- 15. In a controller, contact fingers, a rota-
table drum codperating therewith, said drum
ositions, a.

having off, starting and runnin
spring which tends to move’ saig rum back-
ward to off position when the latter is in any
starting position and tends to move said
drum forward to off position when the latter
Is In running position and there is an over-
load on the circuit. |

10

15

having off, starfing and running positions,
and a spring which tends to move said drum
backward to off position when the latter is In
20 any starting position, and tends to move said
drum forward to off position when the latter

is in running position and “no voltage’’ con-

ditions arise in the circuit. .
17. A controller biased backwara to off

25 position when in starting position, locked.

against backward movement when in run-
nmg position, and biased forward to off posi-
tion when while iIn running position abnor-
mal conditions arise. .

18. A controller for electric motors com-
prising fixed and movable members, and a
spring which tends to move the movable
member backward to oif position when it is

390

in any starting position and forward to off.

35 position when it 1s beyond running pos:tion.

19. In a controller, contact fingers,.a rota--

table contact-carrying member codperating
therewith, said member having ofi, starting
and running positions, and means whereby
said member is biased to off position in oppo-
site directions when on opposite sides of the
running position. '

20. A controlier for electric motors com-
prising  a rotatable drum, contact fingers co-
operating therewith, means for preventing
backward movement of the drum from the
off or the running position, and means.which
tend to move the drum backward to off posi-
tion when the latter is in any position from
which it may. be moved backward and for-

40

49

ward from the running position to the off

position upon the occurrence of abnormal

conditions. |
21. A controller for electric motors com-

55 prising a rotatable drum, contact fingers co-

operating therewith, means fer preventing |

backward movement of the. drum from the
off or the runnine position, and means which

tend to move the drum backwarad to off posi-

60 tion when the latter iz in any position irom
which it mav be moved backward and for-
ward from the running position to the off
position when there 1s an overload on the
controlied motor.

65 22. A controller for electric motors com-

16. In a controller, contact fingers, a rota-
table drum codperating therewith, said drum

916,843  °*

prising a rotatable drum, contact fingers co-

‘operating -therewith, means for preventing

backward movement of the drum from the
off or the running position, and means which
tend to move the drum backward to off posi-
tion when the latter 1s in any position from
which it may be moved backward and for-
ward from ‘the running position to the off

‘position upon a ‘““no voltage” condition.

23. A controller forelectric motors so con-

structed and arranged that 1t will automat-

ically be moved backward if released by the
operator 1n any starting position, and will be
automatically moved forward if abnormal
conditions arise while it is in running posi-
tion. o

24. In a controller, contact fingers, a rota-
table contact-carrying member codperating
therewith, saixd member having off, starting
and running positions, and. means which
tends to move said member backward.to off
position when the latter 1s 1n any starting
position and tends to move said member for-
ward to off position when the latter is in run-

ning position.

- 25. In a controller, contact fingers, a rota-
table confact-carrying member codperating
therewith, said member having off, starting

‘and running positions, a spring which tends
| to move said member backward to off posi-
tion when the latter is in any starting posi-

tion, but moves said membeér forward to off
position when the latter i1s in a running posi-
tion and thetre is an overload on the circuit.

26. A controller which when in any start-
ing position tends to move to ol position
without- passing through running position

and when in a running position tends to

move to off position without passing through
starting position.

27. A controller biased 1n one direction

when on one side of running position and in
another directicn when in running position
or on the other side thereof. _
- 28. A controller which when 1n a starting
position is biased to one open-circuiting pesi-
tion and when in a running position is biased
to another open-circuiting position.

29. A controller having a plurality of off
positions, the movable member of said con-
troller being biased toward one of said off po-
sitions when in one operative position, and
biased toward another of said off positions
when 1n s2nother operative position in the
same operation of tne controiler.

30. A controller having a plurality of off
positions, and means whereby the movable
member of said controller will be moved au-
tomatically to one of said off positions when
released by the operator on one side of a run-

ning position and automatically moved to

another of said off positions when released by
the operator on the other side of such running

position.

70
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80
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90

100

105

110

115

120
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31. A controller having a plurality of off 130
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positions, and means whereby the movable

member of sald controller will be moved au-
tomatically to one of said off positions when
released by the operator on one side of a run-

5 ning position and automatically moved to

10

15

20

20

another of sald off positions when released
by the operator on the other side of such run-

ning position and automaticalty moved to
the latter of said off positions when abnor-
mal conditions arise while it is released in
such running position. |

32. A controller for electric motors ar-

ranged to be always nermally mowved in the

same direction, and means whereby said con-

troller will be automatically moved to off po-
sition 1l released by the operator at any point
on eltner side of running position, a,n({) wiil
also be moved to off position if while re-
leased by the operator in running position
abnormal conditions in .the circuit occur.

- 33. A controller for electric motors ar-
ranged to be always normally mioved in the
same direction, and means whereby said con-

troller will be automatically moved to off po- |

sition if released by the operator at any point
on elther side of running position.

34. In a ~,cont'rolll'_er, the combination. of
fixed and movable members, a spring which

tends to move-said movable member back-
ward to off position when it is in a starting
position and forward to oft position when it
1s in & running position, and means for nor-

mally preventing said spring from acting on

said movable member when the latter is in
I running position. |

30 .

39

35. In. a controller, the combination of *

fixed and movable members, a spring which:
tends to move said movable member back-
ward to off position when it is In a starting

position. and forward to off position when it

1S in a running position,, and means for pre-

venting sald spring from acting on sald mov-
able member when the latter is in running
position unless abnormal conditions arise in
the circuit controlled by such controller.

in the presence of two witnesses.
HERBERT W. CHENEY.

Witnhesses:
Gro. B. ScHLEY,
FrED J. KiNsuy

40

| - . , , . | | 45 .
In testimony whereof I affix my signature,
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