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HERBERT W. CHENEY OF NORWOOD, OHIO ASSIGNOR TO ALLIS CHALMERS COMPANY, A
~ CORPORATION OF NEW JERSEY, AND THE BULLOCK ELECTRIC MAI\UFAUTURIVG COM-
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POTEN"I‘I_AL-»BTARTER ATTACHIENT.

No. 868,598.

Bpomﬂca.tmn of Letters Patent.

Patented Oct. 15, 1807,

“Application filed Hovember 23 1903 \Senal No. 344.R85A.

Toallwhommtmycmwem

Be it known that 1 HERBERT W. CHENEY, a. crtlzen '

of the United States, residing at Norwood, in the county

. of*Hamilton and State of Ohlo, have 1invented certain
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new and useful Iniprovemente in Potential-Starter At-

" tachments, of which the following is a full clear, and |

- exact specification.

My invention relates to starting controllers for elec- |
tric motors, and more particularly to fool-proof poten-

tial starters for poly'phaee induction motors.

" In operating starting devices for some typee of mo--

tors, especmlly in potential starters for induction mo-
tors, it is often undesirable that the controller be moved
~ backwards from a *“‘running”’ to a ‘“‘starting’’ position.

1% To this end controllers have been designed which move
-directly from the "running ” to the *‘off”’ position with-

out passing through the ‘starting’’ positions, In my
co-pending apphcatlon No. 336,757, filed September
29, 1906, there 1s described an attachment for motor

-starters in which means are provided for preventing
euch a controller from being moved backward from a’

“‘running”’ to a startlng” poemon or from an ‘‘off "’

, poamon directly to a=running”’ position, while allow-
ing a backward movement of the controller from any
“‘starting’’ position.

8itic It is poee1ble however for con-
trollers such as are there shown to be left in a “‘starting ”’
position indefinitely instead of being moved to a ‘‘run-

-ning’’ position as soon as the motor has gained sufficient
_Bpeed As the various windings which are connected
in circuit when the controller is in a ‘'starting’’ posi-
' tion are not proportioned to carry current continuously

but only for a brief period duringeta.rting', the result of,

leaving the controller indefinitely in a “‘starting’’ po-

sition may be to cause such windings to be burned out.
It is the bbject of my present invention to provide

Ieans whereby it 18 1n1ppee1ble for an operator to leave |
‘the controller in a “stalting” position, arrangements

being provided to mové the controller backward to
“off ’* poemon if it-is released by the operator while it
is in a “‘starting’’ position.

In one aepect my invention consists of a controller

biased toward ‘‘ofi’” pogition when in a “starting’’ po~:

sition, and means for unbiasing said controller when it

'is moved to ‘“‘running’’ position.
45

In a more specific aspect my invention consists of a

controller for electric motors comprising a rotatable

drum, contact fingers codperating therewith, means for
preventing backward movement of the controller from

certain positions, a spring which tends to. move the

drum to “off”’ position when it is in any position from

- which it may be raoved backward, and means for re-

leasing the drum from said spring when 1t 1s moved to.

any other pomtlon

‘them. -
Extending upwardly from the cap-plate 11 and |

Other feeturee of my invention will. appear herein-

~after and will be particularly pointed out in the claims.

Figure 1 is a partial sectional elevation of the upper
part of a confroller enlbodylng my invention. I‘lg 2
is a section on the line 2—2 of Fig. 1; and Fig. 3 is a
development of the notched ring on the controller cap-
plate.

Referring to the drawings 10 is a controller casing
sur ‘
is a controller drum A of any desired structure, but the
opemtmg mechanism here shown 1s especially designed
for a controller aaving duplicate halves, respectively

co-acting with the two sets of dlametrlcelly_oppoelte'

contact fingers during one complete operation of the

controller and with the opposite sets during the next

complete operation thereof. Such a controller has du-

plicate “off>’, “‘starting”’, and “running’’ positions as
indicated in F1g 3. The controller here shown passes

through two “starting’’ ‘positions between the “‘off !’
and the “‘running’”’ positions, though any desired
number of ‘‘starting’’ positions may be used. In the
arrangement shown analogous positions are 180° -apart.
The particular comstruction and arrangement of the
controller drum, however, forms no part of my present
1nventlon 1ehlch 1s equally apphcable to controllers
having hut one ‘‘off’ and,one ‘running’’ position with
any desired number of “‘starting’’ poemone between

mounted by a cap-plate 11. Within the casing 10 -
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preferably integral therewith is a ring or plate 12 having -

pairs of notches 13 and 132, 14 and 143, 15 and 15%, and
16 and 168, which correspond to the “off”, ““first starg-
ing’’, ‘“‘second starting’’, and ° 1’111’1111115 7 positions
respectively- of the controller.

fits the operating handle 18 movable by a knob 19 at its
outer end. ' Pivoted at 20* to the under side of the

handle 18 is a pawl 20, the inner end of which is nor-
| mally pressed downward by a spring 21 into engage-

ment with the upper surface of the ring 12. The inner
end of the pawl 20 however may be lifted by means of

a push-button 22 in the knob 19, said push-buiton
having a downward extension 23 which normally
engages the outer end of said pawl.

The controller drum
A is mounted on a shaft 17, on the upper end of which

If desrred there -
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may be a spring 24 which normally holds the push-

button 22 in its uppermost position.

The ring 12 is constructed so that between certain of

the notches as between 15 and 16, 16 and 132, 15 and

16, and 16* and 13, ratchet teeth are formed to prevent

100

backward movement of the controller while between

‘the remaining notches are formed lower ratchet teeth

facing in the other direction. All of the notches have

| that side toward the next poertron in a forward or clock-

- .
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10

wise direction of the same height, which is such that !
‘the inner end of pawl 20 may be lifted over sald sides

by the Pllbh-bllttﬁﬂ 22: the notches 14, 15, 144, and 15°
have ‘that side toward the next position in the back-
ward or anti-clockwise direction cut away to form the
low sides of the low raichet teeth; while the notches

13, 16, 13* and 16® have the side toward the next back- |

ward position of such height that the inner end of

pawl 20 cannot be lifted over them by means of the |
push-button 22 to allow a backward movement but

" _can be raised over them in the forward movement bv

the - mchned-ple,ne action of the surfaces approaching
said notches in a forward or clockwise direction.. With

. the arrangements just described the con troller can be

15
. push-button 22 to raise the inner end of pawl 20 over
~‘the forward side of the notch with which it is in engage--

" ‘ment. From the ‘“off” and the “running” positions,

20

29
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parts are moved 1n a clockwise directlon 1s arrenged o

moved forward from any p051t1en by depressing the

backward movement 18 1mp0531ble because of the height
of the rear sides of the notches 13, 16, 13“ and 16=.

‘Frem the sta.rtmg ” positions, beckward movement is

possible without depressing push-button 22.

. Fixed on the drum shaft 17 just below the cep-plate |
.11 is a collar 50 having projections 51 and 52 notched
at thé ends as. shown: ‘In the path through which these
- projections must travel is a roller 53 mounted on the
- end of the arm 54, which in its turn is pivoted on the |

outer end of a eecend arm 55, the inner-end of which is
"~ loosely mounted on the sheft 17. .
30
.57 on the.hub of arm 55 tends to drew the arm 54 in-’

ing between the free end of the arm 54 and a projection

wardly, thé movement of the latter in this direction
being limited by the stops 58 and 59-on the arms 54

and 55 respectively. The outward movement of thearm

54 is limited by stops 60 and 61 respectively mount-
ed onthe arms 54 and 55.

:reller 53 is a similar roller 66, whxch when the V&I’l(ﬂlﬁ

. engage with a projection 67 extending upwardly from

45

"150,

the support for the bearing 64 into its path. This pro-

jection is so shaped that when it is engaged by- the
‘roller 66, the latter is moved outwardly against the
action of the spring 56, carrying the arm 54 and the
roller 53 with it and separating the roller 53 frem the

notch in the projection 51 or 52.

When the centmller is in either of its ““off. & posmene |

7 the parts are as ghown in Figs. 1 and 2 or 180° there-

~ engage the reller 53. When the push- -button 22 is
| depressed to releese the pawl 20 from the notch 13 with

59

from. The notch in pre]ectwn 52 say is just about to

~ which it is in engagement, and the controller is moved

forward into the first * etartmﬂ'” position to. bring said

o 'pa,wl into entregement with notch 14, the projection 52

60

engages the roller 53 and -moves it together with 1ts
attached parts in a clockwise dir ection against theaction.

~.of a spring 63. “"This Spring ‘acting through the- parts

65, 55, 53 and 52 now tends to move the controller back- |
ward to ‘“off” position and will do so if the hand of the
'epemter is removed from the handle 19. The pawl 20 |
in its engagement with the notch 14 doee net prevent"

385

A spring 56 extend-

The stop 61 nermally engages
 with a buffer 62 toward which it is biased by means |
of a spiral spring 63 extending between the bearing 64
in which the sbaft 17 is ' mounted. and a pin 65 extend-
ing dewnward from the arm 99.
of the arm 54 and preferably on the same pin as the

On the lower side

notch 16 sliding over its high side.

leased by the epere,tor

868,506

this, When the motor has started and gemed eufﬁmem

speed, the operator continuously holding the handle 19
.during this starting, the controller is moved forward suc-

cessively into the ‘“‘second star ting” and “running”
positions indicated b} the notches 15 and-16. Until the
“running " position is reached, the spring 63 still tends

to move the controlier drum backwarde and will do so

70

if the handle 19 isreleased. . As the controller is moved .

into “running” position, the pawl 20 drops into the
Now backward
movement is prevented, because the push-butten 22
¢an not be depressed sufficiently to raise the pawl 20

approaches this ‘‘running” position the roller 66

engages with the projection 67 and 18 forced outwardly,

79

“over the high side of thenotch 16. " Alsoasthe controlier |

80

and finally, as the notch 16 is reached, is moved out

far enough to disengage the projection 52 from the
“roller 53, thus allowing spring 63 to move the arms 89
and 54 beckward to their normal position, the stop 61 .

contacting with the buffer 62 to take the shock. The

stops 60 and 61 prevent the free end of the arm 54 from

flying outward too far during this movement. As the

85

contreller ‘while 1n this “running” posmmn is free from R

‘any tendency to backward mdvement and indeed is
locked against such movement by the pawl 20 and the
high side of notch 16, the handle 19 may new be re-
The ‘controller can now be
moved forward from the ‘‘running” position, upon.
:depressing the :push -butten 22, which movement will:
place the ‘controller again ‘in an “off” position, this

“off ” position being 180° removed from the former “off ”

tions may be made 1n the part:tetﬂetr structure herein
shown and described, and I,intend to tover in my

§ claims the broad features of my invention meludmg all
such obvious modifications and substitutions.

What T claim as my invention ig:— = °

90
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position, the projections 51 and 52 having exchanged |

-places: The same series of operations may now be
-'repeated the finger 51 acting during thrs operation a8
‘the finger 52 did in-the former. |

o 100
- Tt is evident that many eubstltuhene and modi'ﬁca- T

105

1. A controller biased teward ol 'pemtien when in -

* stertmg ” position, and means for unbmsmg sald con-

troller whenever it is moved to * running ”’ pemtien

9. -A contrblier for electric motors, comprising fixed’ a.ed.

movable contacts, said movable contacts bemg biased to-

whenever the controller is moved into * running ” position.
~3.Ina CGHtIOHEL, contact fingers, .a drum -codperating

~therewith, said drom having “off ”, etmting ' and ‘ run-

ning pemtmne, spring: which tend“ t6 move. said dmm

to off ” position when it is in a **starting™ position, and
means for releasing said drum from sald eprmg Whene?er o

it is moved to “ running * position.
4. In a controller, a

a rotatable, drum ﬁxed centaete With ;

110

ward “offt” pesxtmn when the contyoller is in etanting "o
.pemtien and means for unbiasing said movable contacts

115

120

which said drium codperates, means whereby said drum is

blased toward ‘ off ” position when in certain operative
positions, and means for freeing said drum from sald bias
when it is moved i‘ﬂt{} certain other operative peeitmns e
5. A controller for electric motors, comprising a mta—.'
table drum ceeperating with fixed eentaete aaid erJm ‘be-
ing biased toward * off ” ‘position when .in “ starting’ po- .
sition, and means for unbmsmg said drum whenever it is -
0. A eentreller for .electric motors cemprlsmg a reta' 130
“table drum, contact fingers ceeperating therewith, 'means
for preventing backward movement of. said drum from the

moved to. ‘ running .’ position. S

)
i

“off ” or the “ rafining ” position, a spring-returned mem- -

| ber which is engaged by the t_ilrp_m as the latter is mwed.

1390
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39: .
“drum while in “ starting ” posr.tion is biased toward ‘ E P
. position. |

40

it is in other than * off 7.0

| druin from said member as the drum is moved into
_mng " position.

. A controller for electric motma comprising a rota- i
.table drum, contact fingers cooperadng_ therewith, means

: ""Oﬁ L

ning ' position.

for pr eventmg backward movement of .the controller from

‘table drum, contact fingers codperating therewith, a collar

spring plasaed lever in the path of said projection and ar-

“and said projection when the controllm is moved ta H run-
- ning ' position. |

al Lanwed_ to be enﬂaged by one of them when the controller

- taﬂle drum normally movable always in the same directian K
means for prevantinfr backward movement of sald ‘con- ; -

868,596

to “starting ” positiop, and means for disengaging said !

run-

for preventing backward movement of said drum from the
or the “ running ”’ position, a spring-returned mem-
ber which iz engaged by the drum as the latter is moved.
away from* off ’ position, aud means for disengaging said
drum from said member as the dunn is moved mto “run-

8. A controller for e]ectrlc motora comprising a rota-
table drum, contact fingers cobperating therewith, means -

certain positions, a spring which tends to move the .drum
to “* off ” position when it is in any position firom which it
may be moved backward, and means for releasing the drum
from said spring when it is moved to any other’ poaltmn

9. A controller for electric motors, comprising a rota-
movable with said drum, a projection from said collar, a |
ranged to engage it when the controller is in a * starting &

position whereby the controller is returned to “ off posi-
tion if then released, and.means for disengaging said lever

10. A controller for electric motors, comprlaing a rota—

table drum, contact ﬂngala moperating therewith, a coliar‘_ s

movable with said drum, prajections from said coliar, a
spring pressed léver in the path of said prOJectiona and

is in .** starting ”’ position, and means ‘for releasing said

lever from angagemen’t with said proiection when the con- -
troller is mwed into * running” position, wbereby the

11. A f,ontroller for electru, motms campnaing & mta— -

troller from: * off “running ”’ position, means tanding
to move said cantroller backward to

. “ running”’_ poaitinna, and .|

'méaﬂs

| eace {}f two w1tneasea :

off ”’ poaition when |

o

for releasing the coniroller from said backward

tending INEans wnen it is moved into a “running” posi-
tion.. ' - -

12. 111 contl 011&1, .‘-1 mta._abla drum, an operating shaft
therefor, a handle on said shaft,

on said handle codperating with. a stationary notched

piate, some of the notches of said noteh plate being formed.
hackward movement and others

to lock the hondle il‘-""illﬂbt
to aliow a free backward movement, and means tending to

‘move said drum backward when it is in a pasman in wiich
. the notch- plate allows

13. In. a controller, a shau, a handle Lharefar and a
fixed notched piate cobperating with a. 11'.1:11:1L11a113;r releasable
latch in- the handie, the notches of said plate being so-
formed that some ., of them prevent backward movernent of

bac]:.ward movement

the handle and at_hars offer no hindrance to such backward
movement while all of them necessitate a marual rele_aaa
of the latch in order to ‘ove the handle forward.

tending to move said handle backward

15. In a controller, a shaft, a handle theref.: , . ﬂx:ed
~notched plate cooperating with a manually releasable

a manually released latch |

1=

1
oy

60.

‘14, In a controller, a shaft, a handle therefor, a fixed.
natched plate COOperatmg with a mam.ally releaaable latch .
in the handla, the notchea of said plate being so. formed . :
that some of them pravent backward movement of the han-
dle and others offer no hindrance to such backward move-
ment while all of them necessitate a manual release of the -
latch in order to move the handle: farward and a ...pr'ng',

Jm :.
eRe

70.

latch in the handle, the notches of said plate being 8o

formed that gome of them prevent backward movement of.
the handie and others offer no hindrarce to such hackward "
movement while all of them neceaaltate a manual release of
'the lateh in order to move the handle tarward an& 1

apring tendmg to move said handle backward when it is in

a poaltion from which backward movement is. not pre-’
vented.- |

In teatimany Whereaf I aﬁx my aignature in the p;ea-

' HERBERT W. CHENEY.

‘ ‘Witnesses: .. .
GERo. B. SCHLEY, -
FPRED J. _KIN_SEI
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