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(No model.)

To all wihom it LY CONCern:

Be it known that we, Hexry G- REIST and
ARTHUR W. HE\TSHAW citizens of the United
States, and residents of Schenectady, in the
county of Schenectady and State of New York,
have invented. certain new and useful To-
provements in Starting Devices for Induction-
Motors, of which the following is a specifica-
tion.

Our present 1nvent10n 1ela,tes to Improve-
ments 1n motor - starting dewces and more
particularly to means for varying the resist-
ance in the secondary member or rotor of an
alternating-current induction-motor.

Our invention further relates to improve-
ments in the contact-blocks and brush-holder

used In connection with the switch for cutting
out the star ting resistances.

Broadly st&ted our invention consists of a
motor-starting dewce comprising a starting-

switch havmo‘ contacts carried by the rotata-

ble member of the motor and an operating

mechanism for said switch constructed and | vicemay beattached thereto. Fig.2isasection

of the same along the line 2 2 of Fw 1.

arranged to secure an intermittent or step-by-
step movement of said switch in one direction,
the mechanism being preferably arranged to

permit a continuous movement 1n the reverse
direction.

More specifically stated, our invention con-

sists of a motor-starting dewce comprising a,

movement of a handle is adapted to move a-
switch-contact forward step by step over a

plurality of fixed contact-blocks mounted in’

of a starting resistance, thereby cutting out
- said resistance-sections step by step in start—

ing the motor, and means whereby said ratchet

device is positively prevented from moving |
said contact more than a predetermined dlS-

tance during one forward movement of the
operating - handle whereby but a predeter-

circult at one time. Means are also provided

for cutting in any number of resistance-sec-

tions by a single backward movement of the
.'.- operatm O'-handle

‘The invention further compmses 1mpmve-

ments 1in the constl uctlon of the sta,rtmw?

switch and in the mounting of the same.

Ac—

cording to this feature of our mventlon the
fixed contacts of the starting-switch are bolted
to the outside of the armature-spider instead
‘of being carried within the same, so that they

‘are in view of the operator and are readily ac-
“cessible for cleaning or for repairs.in case any

of the parts become injured. FEach of the

‘movable brushes of the starting-switch is con-

structed of two opposing sections arranged to
engage the fixed contacts of the correspondmcr

| set on both sides, thus securing good contact

between the fixed and movable members of
the starting-switch without. pressure on the
contact-supports. Adjusting means are also
provided for regulating the pressure of the
brushes on the contacts.

1In the drawings, Figure 1 is an elevation,

partly in sectlon of a common type of alter-

nating- -current motor-starting switch,showing

the manner in which our SWltch-opemtmD* de-

Figs.
3, 4, and 5 are side elevations of the switch-op-
eratmcr device, showing different oper at1ve po-
SlthIlS of the operatmﬂ‘-handle Fig. 6 isan
end view of the motor-shaft with the switch-
operating device attached thereto. Fig. Tisa

| diagrammatic representation of the connec-

ratchet mechamsm Whlch by a reclproe&toryf tions between the armature-windings and the

starting resistances of the ma,chme shown 1n
- Kig. 1.

1 and side elevatlons partly in section, of our
line and e]ectmcallv connected to the sections

Figs. 8 and 9 are respectively end

5'0
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1mproved sta,rtmﬂ*-smtch showing the man-

ner in which the switch- operatmﬂ' dewce may

be attached thereto; and Fig. 10 is a plan view
of the fixed contacts of the 1mproved switch,

showing diagrammatically the connectlons to
the startmo" resistances.

In all- the hgures the COI‘I‘GSpOIldlnﬁ‘ parts

| are similarly 1ettered
‘mined amount of remstance can be cut out of |

Referring now to the str uctur‘es shown in

QO

Figs. 1 and 2, A indicates the spider or frame

of an armature or rotor, within which are

mounted the resistances, usually in the form -

of grids, which are used in starting the motor.

| A plurahty of brushes B, electrlcally connect-
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“trol the I‘(-}SiSt‘LIICG connections.

ed to each othu and movable over the con-

tact-blocks C, ', %, C°, and C*, serve to con-
The resist-
ances are connected to the contact- blocks
through the leads /, Z', %, and ’.  The brushes
B are carried by the ring R, surrounding the
shaft J, and movable longitudinally thereon.
The ring is prevented from rotating about the

‘shaft by the cross-bar L, to which 1t 1s at-

tached by means of the set-screw . The
cross-bar 1s constrained to rotate with the ar-
mature-shaft, but 1s mpable of a movement
lonmtudln%llv thereof inthe slotJ’. If isse-
cured 1n any sulta,ble manner to one end of a
rod I{*, which 1s adapted to reciprocate in a
hole J% drilled concentric with the shatt J and
extendnw into the same a c1stance slightly
beyond the slot J'.

The device for operating the starting-switch
1s shown in detaill 1n I‘los 3 to 6, inclusive.
Attached to the armatur e-shaj:t be‘u ing B’ by
means of the bolts 4 1s a frame K, in the bear-
ings B® of which is mounted the r ock-shatt D.

| The bector S, on which the ratchet-teeth 7 are
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Jkeyed to the shaft D is an arm =/,

C, Fig 1.

ward into the

formed, 18 Leyed to the IOClx_"Shclft D. Also
carrying
the pins 7, which operate in an annular oToovVe
in the member 7, secured to the end of the
rod K. The handle H, which carries the
spring-pressed pawl p, is pivoted on the shaft
D. Rigidly aitached to the frame I 1s asector
S'. the periphery G of which forms a cam-sur-
face with which the pawl p coacts in certain
poslitions ot thehandle H. Thespring-pressed
plunger p’, also carried by the frame I, has a
round nose, which coacts with the teeth ¢
(shown in dotted lines) on the face of the sec-
tor S, so as to maintain the said sector S 1n
any poswlon it may have been placed by the
operation of the lever-arm H.

The oper ation of the SWltch-‘wtu‘Ltmﬂ cle-
vice is as follows: In starting the motor,when
the switch in the primary or main circuit i1s
closed the starting device should be in the
position shown In Fie. 4, with the switch-
b1 ushes B in contact with the contact-blocks
As the lever-arm H is moved for-
position shown in Fig. 5 the

pawl p rides on the sector-face G and is pre-
Vented from coacting with the ratchet-teeth £
until the incline ¢ at the inner end of said
face (+ is reached. A further forward move-
ment of the handle H to its extreme forward
position against the stop S° causes a move-
ment ot the sector S forward adistance of one
tooth, thereby moving the switch-brushes B
throuu'h the agency of the shaft D, arm m/,
and rod K* on to the contacts C' and cutting
out a pr edetel mined amount of the r esistance.

The sector S’ theretore forms the means for
rendering the ratchet-and
inoper atwe to move the

-pawl mechanism
brushes B forward
when the handle 1s in certain positions. In

order to bring the brushes B into contact with
‘the contact-blocks C°, 1t 1s necessary to move .

the befu*mn in whlch the arm

‘which are bolted to the armature,

rectly with the armature- winding.

755,793

the arm H back over one ot the teeth 7, the sec-
tor S being meantime held in its forward posi-

tion by the plunger »’, which coacts with one

of theteeth# and then returnsthe arm kHto its
position against the stop $°. A continuation
of the reciprocatory movement of the arm H

cuts out the resistance step by step until the

brushes B rest on the contact-Dblocks ', at

which time all the resistance is short-circuited

and the starting-switch-operating device as-
sumes the position shown in Fig. 3. In or-
der to restore the starting-switeh to its initial
position, the arm H is moved into the posi-
tion shown in Fig. 4, carrying with it the sec-
tor S, the lug S°, carried by said sector, coact-
ing with said handle to s ccomplish this object.

Since the width of each of the brushes B 1s

substantially equal to that of the short-cir-

cuiting contact-block C*, which block is con-
Sldembly wider than each of the blocks (',

C* and (%, respectively, and since the teeth

of the sector S are so spaced that a movement
from one tooth to the next corresponds to a
movement from one contact-block, such as (',

to the next, such as C°, it will be seen that 1t

will require more than one forward move-

ment of the arm H to move the brush B from
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the contact C® to its position completely on

the block C'. For this peason more teeth 7

are provided on the sector S than correspond

to the number of contact-blocks of the start-

ing-switch.
Tn the diagrammatic reprgbentatmn of the

connections, (%hown in Fig. 1,) « represents
the armature-windings; ', C"., and C', the

contact-blocks with which the brushes B CO-
act; 4, I/, I°, and °, the leads from S‘le con-
thc:t blocks t0 the 16‘51%.:1]11&8& », and ¢ repre-

“sents a ground connection for the resistances ».

In FIOS 8 and 9, which show our improved
starting device in connection with the new
star tmﬂ-swmch which we have devised, A, as
betore, represents the ar mature-sm(lul, B",
mature-shatt J ro-
tates; R, the ring which carries the brushe:;
B of the ,ss,l:.f,utm,,g_-wfltr:ll.j and C', ¢, ', and

100
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C' the contact-blocksagainst which the brushes

B rest.
posing contact-faces, as clearly shown in Ifigs.
3, 9, and 10, are a,ssemb]ed with the insulat-
ing-pieces 2 between them and are bolted di-

The contact-blocks formed with op--

rectly to the armature-spider A by means of
the bolts /. The contact-blocks are electric-

a,lly connected by means of the leads 7, 7%, and
/> to the resistance », carried in the casings A,

- as show
in Kip. 8.

the armature-frame at ¢'.
matically in Figs. 9 and 10.
nect the short-circuiting contact-blocks ¢ di-

brushes B of this modification comprise the
two opposing sections B?, built up of laminated
strips of conducting I]l&t@l‘l&l mounted on a
common support B’* which: in this case 1s

120

The 1631st‘1nces P are gr oundgd in
(b_hmvn diagram- -
The leads * c,(:m-_ -

(25

The -

130
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formed integral with the i'ing R. The lami-

-nated strips forming each of the opposing sec-

tions B® are mounted in slots in the short cy-
lindrical pieces #/, which are inserted in the
openings 4* of the common support B, The
sald cylindrical pieces 7' are rotatable in the
openings 6. Bolts 4’ are used for retaining
the brush-section-holding means in place and
also for varying the pressure exerted by said
brush-sectionsagainst the contact-blocks. The
said brush-sections engage the contact-blocks
with a clamping action in such a manner as to
remove from the bolts 4* all strain due to the
pressure of sald brush-sections against the
contact-faces. The pressure of one brush-
section counteracts the pressure of the oppos-
1ng section of said brush. Splined to the shaft
J at £ and rigidly attached to the ring R isa
sleeve sm° in which is formed the annular
groove ¢'. Coacting with said groove ¢* are

- the pins ¢”, mounted at the upper ends of the
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arms ¢~ of the Y-shaped lever-arm ¢, whichis

pivoted at o' in the frame F, bolted to the head

I’ of the motor-casing. The rock-shaft D is

mounted In the bearings B? carried by the
frame F, as before, and is operated by the
handle or lever arm H’, which in this modifi-
cation 1s placed at one side of the motor-cas-
ing. The movable sector S, carrying the teeth
¢, 18 rigidly attached to the sleeve D', which
is rotatably mounted on the shaft D. A link
0 connects the sector S with the lever-arm
', and the sector is limited in its Torward

movement by the frame F, against which a

spring-pressed stop S° carried by said sec-
tor strikes. The sector S’ is rigidly attached
to frame ¥, as before. Mounted on the upper
end of the lever-arm H?,. which corresponds
to the arm H in the modification above de-
scribed and which is rigidly fastened to the
rock-shaft D between the movable sector S
and the fixed sector S', is a double pawl »° 2°.
In operation the part »* of the double pawl
coacts with the teeth ¢, and the part »* on the
opposite side of arm H? coacts with the cam-

face of the sector S, riding up on the incline
g to raise the part »° out of engagement with

the teeth #; otherwise the operation of this
device is the same as before described with
reference to Kigs. 1 to 6, inclusive. A re-

ciprocating movement of the arm or handle

H' reciprocates the arm H?* which carries the

~ double pawl, the said pawl coacting with the

ratchet-teeth ¢ and the sector S’ to impart a
step-by-step forward movement to the brushes

or movable members B of the starting-switch.
A backward movement of the handle H'
causes the arm H” to engage with the stop S2

carried by the sector S, thus returning the
brushes B to their normal inoperative pOsi-
tion on contact-blocks (.

While we have herein shown énd described

preterred forms of devices embodying our in-
vention, we do not intend to limit ourselves to

any specific construction, as many modifica-

4

tions could be made by persons skilled in the
art without departing from the spirit and

scope of our invention. Neither do we in-
tend to limit the application of our improved
starting device to alternating-current motors

(23

in which the resistance used for obtaining the

‘required torque at starting is carried by the

rotatable part of the motor. Our starting-
switch-operating mechanism is equally appli-

cable to motors having a variable electromo-

tive force impressed upon the primary cir-
cuit and also to motors of the direct-current

type. -

What we claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In a motor-starting device, a starting-
switch comprising contacts carried by the ro-
tatable member of the motor, a relatively
movable contact adapted to engage said con-
tacts, and means for moving said relatively
movable contact in a step-by-step manner.
2. In a motor-starting device, a starting-

tatable member of the motor, a relatively
movable contact adapted to engage said con-
tacts, and a ratchet-and-pawl mechanism for
moving sald relatively movable contact in a
step-by-step manner. |
3. In a motor-starting device, a starting-
switch having contacts carried by the rotatable
member of the motor, a relatively movable
contact adapted to engage said contacts, and
means for moving said relatively movable con-
tact 1n a step-by-step manner, said means com-
prising a member having ratchet-teeth formed
thereon, a member carrying a pawl which is
adapted to coact with said ratchet-teeth, and
means whereby each movement of the pawl-
carrying member will cause the movable con-
tact- to be moved through a portion only of
1ts full range of movement. | ~
4. In a motor-starting device, a starting-
switch having contacts carried by the rotatable
member of the motor, a relatively movable
contact adapted to engage said contacts, and

‘means for moving said relatively movable con-

tact in a step-by-step manner longitudinally
of the shaft of the rotatable member, said

| means comprising a member having ratchet-
teeth formed thereon, a member carrying a

pawl which is adapted to coact with said

ratchet-teeth, means whereby each movement
of the pawl-carrying member will' cause the

switch to be moved through a portion only of
1ts full range of movement, and means for re-
taining the toothed member in any position
into which it may have been moved by the

pawl-carrying member. |

5. In'a motor-starting device, a starﬁing--
| switch having relatively fixed contacts mount-

ed 1n line, a relatively movable contact adapt-
ed to engage said fixed contacts, means for

moving sald movable contactin a step-by-step
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switch comprising contacts carried by the ro-
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manner over sald fixed contacts, said means -

comprising a member having ratchet-teeth
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formed thereon, a member carrying a pawl
which is adapted to coact with said ratchet-
teeth, and means whereby each movement ot
the said pawl-carrying member toits limiting
position in one direction will cause the switch
to be moved through a portion only of its full
range of movement. |

6. In a motor-starting device, a starting-
switch having relatively fixed contacts mount-

‘ed in line, a relatively movable contact adapt-

-

ed to engage said fixed contact, means for
moving said movable contact in a step-by-step
manner over sald fixed contacts, said means
comprising a member having ratchet - teeth
formed thereon, a member carrying a pawl
which is adapted to coact with said ratchet-
teeth, means whereby each movement of the
said pawl-carrying means to its limiting posi-
tion in one direction will cause the switch to
be moved through a portion only of its tull
range of movement, and means whereby a
movement of thesaid pawl-carrying means to
its limiting position in the reverse direction
will cause the switch to be moved back to 1its
initial position.

7. In a motor-starting device, a starting-
switch, operating mechanism for said switch
comprising a pivoted sector having ratchet-
teeth formed thereon, a pivoted lever-arm
carrying a pawl which is adapted to coact with
said teeth when the said pivoted arm 1s in cer-
tain operative positions, a fixed sector mount-

ed parallel to and of slightly greater racius

than said pivoted sector and against the
periphery of which the pawl operates, thereby
preventing said pawl from engaging with the

said ratchet-teeth when the pivoted arm 1s

40
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moved - into certain other operative positions,
and means for limiting the movements of said
lever-arm. |

8. In a motor-starting device, a starting-
switch, operating mechanism for said switch
comprising a movable toothed sector opera-
tively connected with the movable member of
said switch, a pivoted arm carrying a pawl
which is adapted to coact with the teeth of said
sector when the said arm is in certain opera-
tive positions, means for preventing said pawl
from engaging with said teeth when the piv-
oted arm is In certain other operative posi-
tions, and means for maintaining the movable
member of said switch in any one of 1ts oper-
ative positions after it has been moved into
said position by the said ratchet-and-pawl
mechanism, said means comprising teeth car-
ried by said pivoted sector and a plunger car-
ried by said fixed sector for engaging with
sald teeth. |

9. In a motor-starting device, a starting-
switch, operating mechanism for said switch
comprising a movable toothed sector opera-
tively connected with the movable member of
said switch, a pivoted arm carrying a pawl
which is adapted to coact with the teeth of said
sector when the said arm is in certain opera-

755,793

tive positions, a fixed sector mounted parallel

to and of slightly greater radius than said piv-

oted sector and against the periphery ot which
said pawl operates to prevent the latter from

engaging with said teeth when the pivoted

70

arm is in certain other operative positions,

and means for maintaining the movable mem-

ber of said switch in any one of its operative

nositions after it has been moved into said po-

sitlon. | |

10. In a motor-starting device, a starting-
switch, means for operating said switch, said
operating means comprising a pivoted sector
operatively connected with the movable mem-
ber of said switch, ratchet-tecth carried by
said sector, a lever-arm pivoted concentrically
with said sector, a pawl carried by said arm
and adapted to coact with said ratchet-teeth
in certain positions of said arm, means for pre-
venting said pawl from engaging with said
ratchet-teeth when said arm is moved 1nto cer-
tain other positions, said means comprising a
fixed sector mounted parallel to and of slightly
oreater radius than said pivoted sector and
against the periphery of which sail pawl op-
erates, and means for maintaining said switch
in certain operative positions, said means com-
prising teeth carried by said pivoted sector
and a plunger carried by said fixed sector for
engaging with said teeth.

11. The combination in a switch, ot

4 Series
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of contact-blocks mounted in line and having

contact-faces on opposite sides thereof, and a
movable brush comprising two opposing sec-
tions monnted on a common support and ar-
ranged to engage the said contact-faces.

19. The combination in a switch, of aseries
of contact-blocks mounted in line and having

contact-faces on opposite sides thereof, a mov-
able brush comprising two opposing sections
mounted on a common support and arranged

to engage the said contact-faces, and adjust-
ing means for regulating the pressure of the

brushes on the said contact-taces.
13. The ¢ombination in a switch, ot a series
of contact-blocks mounted in line and having

contact-faces on opposite sides thereof, a mov-.

able brush comprising two opposing sections
mounted on a common support and arrangecd

to engage thesaid contact-faces, and means tor

oiving said movable brush an intermittent for-
ward movement over sald contact-blocks.

14. The combination in a.switch, of a series
of contact-blocks mounted in line and having |

contact-faces on opposite sides thereof, and a
movable brush comprising-two opposing sec-

tions formed of laminated conducting-strips

adjustably mounted on a common support and
arranged to engage sald contact-taces.

15. The combination in a switch, of aseries
of contact-blocks mounted in line and having
contact-taces on opposite sides thereot, a brush
comprising two opposing sections mounted on
a common support and arranged to engage the

said contact-blocks with a clamping action,

I1C
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the ends of said brush-sections resting against

‘the contact-faces whereby the pressure of one

brush-section against one contact-face coun-

‘teracts the pressure of the opposing brush-sec-
tlon against the opposite contact-face.

16. Ina motor, the combination of a plural-
1ty of contact-blocks mounted so as to pro-
ject from one end of the rotatable member

~and adapted to be electrically connected to the
I0.

sections of a starting resistance, with a plu-
rality of contact-brushes mounted so as to en-

~ gage sald blocks, and means for moving said

- contact-blocks.

20

brushes in a step-by-step manner over said

17. In a motor, the combination with a ro-

‘tatable member, of a plurality of resistances,

contact-blocks attached to one end of said ro-
tatable member, projecting outwardly there-
trom and electrically connected to said resist-
ances, contact-brushes mounted so as to en-
gage sald contact-blocks, and means for mov-

- 1Ing said brushes in a step-by-step manner over
sald contact-blocks. o |
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- sively engage the same, and means for mov-
1ng said brush over said contact-blocks.
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- 18. Ina motor, the combinationof a pluralé
ity of contact-blocks mounted on the end of
the rotatable member of the motor and adapted

to be electrically connected to a starting re-

sistance, with a contact-brush so constructed
and arranged that it will move over the con-
tact-surfaces of said contact-blocks to succes-

19. Ina motor, aplurality of contact-blocks
mounted in groups and projecting from one
end of the rotatable member with the corre-

sponding contact-faces of the blocks of a sin-

gle group located in the same plane, the said
contact-blocks being adapted to be electric-

~ally connected to the séctions of s starting

40
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resistance, in combination with a plurality

of contact-brushes mounted so as to engage.

the contact-faces of said blocks, and means

Tor moving said brushes over said contact-

faces. | -

20. Inamotor, the combination with the ro-
tatable member, of a plurality of resistances,
contact-blocks attached to one end of said ro-
tatable member, projecting outwardly there-

‘from and arranged in groups with the con-

tacts of a single group mounted in line and
electrically connected to certain of said re-
sistances, contact-brushes each-mounted so as

to engage the contact-blocks of asingle group,

and means for moving said brushes over said
contact-blocks.

21. In a motor-starting switch, the combi-

nation with the 'frame of the rotatable mem-

ber, of a series of contact-blocks mounted on
the said frame and projecting outwardly there-
from, said blocks having opposing contact-
faces, a brush comprising opposing sections
adapted to engage said opposing contact-faces,

S

0o

a brush-holding device mounted on the rotata- -

blemember, and means for moving said brush-
holding device. - o o
22. Inamotor, the combination with the re-
volving member, of contact-blocks each hav-
Ing opposing contact-faces, said blocks being
attached to one end of said revolving member

projecting outwardly therefrom and adapted

to be connected electrically to starting resist-
ances, a brush comprising opposing sections
so constructed and arranged as to engage the
opposing contact-faces of said blocks, and
means for moving said brush over said con-
tact-blocks. | - -

23. Inamotor, the combination with the re-
volving member thereof, of a plurality of re-

sistances carried- by said revolving member,

contact-blocks each having a pair of opposing
contact-faces, said blocks being attached to
sald revolving member and electrically con-
nected to said resistances, and a cortact-brush
slidably mounted on the shaft of the motor
and adapted to” engage the opposing contact-
faces of said blocks. ' h

24. In amotor, the combination with the re-

volving member, of contact-blocks each hav-
Ing opposing contact-faces, said contact-blocks
being attached to said revolving member and
adapted to be connected electrically to start-
g resistances, a contact-brush mounted upon
the revolving member and adapted to engage

the opposing contact-faces of the contact-

blocks, and means for adjusting the pressure
of said brush on said contact-blocks.. .

25. In a motor, the combination with the re-
volving member, of contact-blocks each hav-

Ing opposing contact-faces, said blocks being

attached to one end of said revolving member
and projecting outwardly therefrom, a con-

tact-brush comprising two opposing sections
mounted on a common support so as to en-
gage the opposing contact-faces of said blocks,
‘and means for adjusfing the pressure of the

tact-blocks. - - | _
In witness whereof we have hereunto set our

opposing sections of said brush on said con-

hands this 25th day of June, 1902.

HENRY G. REIST.

| ARTHUR W. HENSHAW.

Witnesses: o D
Bexsavmin. B. Huoti,
HerLEx Orrorp.
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