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‘have a resistance included in the rotor cir-
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To_all whom il may concern:
Be it known that I, Conway Rosinsow, a |
citizen of the United States, vesiding at
Scheneetady, county of Schenectady, State
of New York, have invented cerfain new and
usefel Improvements in Induction-Motors,
of which the following is a speeification,
My invention relates to induction motors,
and 1iis object it o provide a novel and in.
expensive antomatic starting device. ;
As is well known in the art, an induction
motor that is to start under load should

cuit, if it:is desired to prevent it from draw- f
ing a heavy starting current, and this re-
sistance should be short-circuited when the
motor is up ‘to speed. This short-circuiting
of the resistance may be done by hand or
automatically, and for this purpose centrif-
ugally actuated switches have been some-
times employed heretofore, the rotor con-
ductors -being short-circuited through a re-
sistance at starting and the switch being
arranged to cut out the resistance automatic-
ally when the motor is up to speed. In order-
that these switches may be used, 1t has been
customary heretofore to form the rotor wind-
ing out of coils so that the rotor conductors
may be connected directly in series and only
a small number of terminals brought out for
short-circuiting. Fhis coil construction is
more expensive than what is known as the
squirrel-cage construction, which is em-
ployed in motors which start without re-
sistance in circuit, and in which the rotor
winding is composed simply of bars all con-
nected together at opposite ends through
short-circuiting end-rings. This simple con-
struction has presented difficulties hereto-
fore when it has been desired to have a re-
sistance in the rotor cireuit at starting, since
a switch adapted to short-circnit individ-
ually a large number of bars is necessarily
complicated. By my invention it is possi-
ble, without a complicated starting switch,
to ‘employ a squirrel-cage construction and
yet.to obtain the advantages of a coil-wound
rotor with respect to starting with a resist-
ance in the rotor circuit. _
My invention consists in providing the
motor with a rotary casing containing a
conducting fluid, such as mereury, adapted
to be distributed around the peripbery of
the casing by centrifugal force as the motor
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speeds up, and so arranging the easing and
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| connections of the rotor conductors that

this distribution of the mercary provides a
low-resistance short-cirenit for all the con-
ductors individually, as in a squirrel-cage
winding, when the motor is up to speed.
1 further provide megns for retarding the
peripheral distribution of the mercury so as
to obtain the proper time element in opera-
tion. .

More specifically stated, my invention con-
sists in providing the motor with % casing
carried by the rotor and forming a high re-
sistance short-circuit for the rotor condue-
tors and a conducting fluid ip“the casing
adapted to form a low-resistafice short.cie
cuit for the conductors when distributed
around the inner periphery of the casing by
centrifugal force. :

My invention comprises 2 number of other
features which will best be understood by
reference to the accompanying drawings, in
which— N

Figure 1 shows a side elevation, partly in
cross-section, of a rotor provided with -an
automatic starting device in accordanceswith
my invention; and Fig. 2 shows an end ele.
vation in cross-section, of the starting device,

In the drawings A represents the stator of
the motor, which carries the usual primary
winding a. B represents the rétor structure
which carries the rotor conductor b, which
consists of bars supported in the usual mah-
ner in slots in' the laminations at the pe-
riphery of the rotor structure, The bars are
all -directly connected to each other at one
end by short-circuiting rings C. Ab the
other end of the rotor the rotor bars are
short-circuited by a member D, which is bolt-
ed to the rotor structure, and which serves
as one of the clamping rings for holding the
rotor laminations in place, and which 1s-in
the form of an annular casing. The rotor
conductors b extend through the peripheral
wall ¢ of the casing D close to its inner side,
This wall, or, if it is not insulated from the

of high resistance metal, such, for instance, ag
manganese copper, and forms a high resist-
ance short-circuit for the rotor conducters at
starting.  Within the casing D is supported

an annular trough E, which is earried on-
2o} b

pins e close to the peripheral wall of the cas-

mg D.  This trough is provided with a re.

stricted opening ¢’ in its periphery, as shown
in Fig.'2: F, in,Tig. 2, represents a con-

60

85

70

75

&6

85

90

B85

100

rest of the casing, the entire casing, is made .

105

110



bl
<

-t
(14

20

[
[}

o
ot

40

50

=3
o

60

&P
T_a

vied within the casing. The walls of the
rough 1 ave arranged $0 extend inward a
Jdistance substantially equal to the maxinun
depth of the mercury in the casing when the
casing is ab rest, as shown n Iig. 2, so that
when the caging is at rest nearly all the mer-
cury is contained in the trough; only 2 small
portion being oubside of the trough and in
contact with the peripheral wall d.

As the motor stavts, the flnid ¥ ig dis-
trivuted by centrifugal foree around the an-
wilar trough 1. At startirg, the rotor con-
ductors b ave short-civeuited only by the high
resistance casing, the small amount of mer-
cary outside of the trough shovi-cireuiling
only a few conductors, and not materially |
affecting the operation. After the merenry
i striputed around the trougn B by cen-
grifugal foree, 1t begiits to puass oubward
ghrough the restricted opening ¢, and to dis-
tribute itself around the inper periphery of
the casing. I this way, an additional shori-
cireuit of low resistance is produced for the
votor conductors through a low-ie istance
formed by the mercury 1tself, and alse by the
trough K, which is wade of low-resistance
matevial, aud which 1s placed in electrical
connection with all the conductors b by the
mercury fitling the space between the trough
and the peripheral wall d. The time which
clapses between the starting of the motor
and a complete short-civewiting of all the’
rotor conductors by the mercury is deter-
mined by the size of the vestricted opening ¢,
and consequently may readily be made what-
over is desired. The conductors b ate placed
close enough to the muey side of the wall &
o that the resistance is little greater than if
the mereury were in divect contnet with these
conductors, and phis construction venders it
unneecessary to make a Auid-tizht joint be-
tween each conductor and the casing, as
would be necessary if the conductors extend-
od into the chamber within the casing s0 as
to cone into divect contact with the mereury.

1f the easing is built up of sepavate parts,
for convenience in assembling. 2 fuid-tight
joint between the paris may De oltnined by
finishing the contact suriaces & |
curing them together, x
mixture of litharge snd glyeerin. The con-
struction of the ead-ring may, of eourse, be
varied as desired.

With & motor us thus constructed the ad-
vantages of & coil-wound xotor are obtained,
as regards the amount of starting-current
taken, with the cheapness and simplicity of
construction of a squirrel-cage. Further-
more, since the starting device is cntively |
automatic, the motor may be instalied in an |

and started by merely |

ducting fuid,such as mercury, which 3s car- 1

inaceessible position
closing a switeh in the primary circaid lo-
eated wherever 15 mosb convenient. Fur-

536,360

{hermore, the device, in addition to being 6!
automatic in its action at starting, also auto-
matically vesets itself for starting again
when the current is cut off, since, as the rotor
dlows down, the mercury will collect at the
lower portion of the casing.

What T claim as new, and desire to secure
by Letters Patent of the United States, is,—

1. In an induction motor, a rotor having 2
squirrel cage winding, a clozed casing carried
at ono end of the rotor engaging the ends of
all the conductors of said winding and serv-
ing as a high resistance end ring for said
winding, and a conducting {luid in said cas-
ing adapted when distributed around the in-
per periphery of said casing to furnish an
additional low resistance short - civeuif for
cuid conductors and to act electrically as 2
low resistance end ring therefor.

9. Tn an induction motor, a starting switch
comprising a rotary casing, a conducting 85
flnid therein, connections whereby the rotor
condunctors are short-cireuited by the distri-
Dution of the fluid aronnd the ner periph-
ery of said casing by centrifugal force, and
eans for retarding the distribution of the
fluid.

3. Tn an induction motor, a starting switch
comprising u casing carried by the rotor and
forming a high resistance shert-circnit for
the votor conductors, and a conducting fluic
in said casing adapted to form a low-resist-
ance short-circuit for said conductors when
distributed around the inner periphery of
said casing by centrifugal force.

4. Tu an induction motor, a starting switch
comprising a casing carried by the votor and
forming a high-resistance short-circuit for
the rotor conductors, a condueting finid in
said casing adapted to form a low-resisiance
short-ciremt Tor said conductors when dis-
tributed around the inner periphery of sald
casing by centrifugal force, and means for
yretarding the distribution of said fHuid.

5 Tn an induction motor, wstarting gwitch
comprising a casing carried by the rotor and
forming a high-resistance short-civenit for
the rotor condnetors, said conductors extend-
ing intc the peripheral wall of said casmg
close to its inier side, and a conducting finid
in said casing adapted to be distributed 1
around the inner periphery of ¢aid ecasing by
centrifugal force and thereby to form a low-
rosistance shiort - civeuit for the rotor con-
ductors. ‘

6. In an induction motor, & starting switch
comprising a casing sarried by the rotor and
forming @ high-resistance shori-civeult for
ihe rotor conductors, said conddnetors extend-
ing into the peripheral swall of said casing
cloge to its inner side, & conducting fluid in 1285
caid casing adapted to be distributed around
the inner periphery of suid easing by . cen-
trifugal force and thercby to form 2 low-
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resistance short - circuit for the rotor con-
ductors, and means for retarding the distri-
bution of said fuid.

7. In an induction motor, a starting switch
comprising a casing carried by the rotor and
forming a high-resistance short-circuit for
the rotor conductors, a conducting fluid in
said casing adapted to be distributed around
the inner periphery of said casing by cen.
trifugal force and thereby to form a low-
resistance short - civcuit for the rotor con-
ductors, and an annular trough  carried
within said casing and having a restricted
opening in its periphery, : )

8. Inan induction motor, a starting switch
comprising a casing carried by the rotor and
forming a high-resistance short-cireuit for the
rotor conductors, a conducting fluid in saicd
casing adapted to be distributed around *the
inner periphery of said casing by centrifugal
force and thereby to form a low-resistance
short-circuit for the rotor conductors, and an
of low - pressure material
carried within and close to the Inner periph-
ery of said casing and having a restricted
opening in its periphery.

9. Inan induction motor, a starting switch

comprising a casing carried by the rotor and

forming a high-resistance short-cireuit for-

the rotor conductors, a conducting fluid in
said casing adapted to be distributed around
the inner ‘periphery o said casing by cen-
trifugal force and thereby to form a low-
resistance short - circuit for the rotor con-
ductors, and an annulap. trough carried
within said casing, its sides extending in.
ward a distance substantially equal to the
maximum depth of said fluid in said casing
when said casing is stationary, said trough
having a restricted opening in its periphery,
10. In an induction motor, a starting
switch comprising a casing carried- by the
rotor and forming o high-resistance .short-
cireuit for the rotor conductors, said conduc-
tors extending into the peripheral wall of
sald casing close to its mner side, a conduct-
ing fluid in said casing adapted to be dis.
tributed around the inner periphery of-said
casing by centrifugal force
form a low-resistance short-circuit fo
rotor conductors, and an annular trongh
carried within sajd casing and having a re-
stricted opening in its periphery, o
1L In an induction motor, a starting
switch comprising a casing carried by the
rotor and forming a. high-resistance short-
circuit for the rotor conductors, said con-
ductors extending ‘into the peripheral wall
of said casing close to its inner side, a con-
ducting fluid in said casing adapted to bhe
distributed around the inngy periphery of
said casing by centrifugal force and thereby

|
;

|
|
|
|
|
|

. short-circuit for

and thereby. to |
the

|

to form a low-resistance short-circuit for
the rotor conductors, and an annular trough
for low-resistance material carried within
and close to the inner periphery of said cas-
ing and having a restricted opening in its
periphery.

12. In an induction motor, a laminated
rotor body, an end-ring for clamping the
liminations in place in
nular casing, conductors
connected at ‘
being adapted to form a . high-resistance
short-circuit for said conductors, and s con-
ducting fluid within said end-ring adapted
to be distributed around its inner periphery
by centrifugal force and thereby to form a
low-resist-a;lce short-circuit for said con-
ductors. o :

13. In an induction motor, a laminated
rotor body, an end-ring for clamping the
laminations in pblace in the form of an an-
nular casing, conductors carried by the rotor
connected at one end to said ring, said ring
being adapted to form a’ high-resistance
said conductors, a conduct-
ng fluid within said end-ring adapted to be
distributed around its inner periphery by -
centrifugal force and thereby to form a low.- 90.
resistance short-circuit for said ednductors
and means for. retarding the distribution of
said fluid. v

14. In an jinduction motor, a laminated
rotor body, an end-ring for clamping the 95
laminations in place in the form of an an-
nular casing, conductors carried by the rotor
and extending into the peripheral wall of
sald casing, said wall being adapted to form
a high-resistance short-circuit for said con- 100
ductors, and a conducting fluid within said
casing adapted to be distributed around its
inner periphery by centrifugal force and
thereby to form g low-resistance short-cjr-
cuit for said conductors, :

15. In an induction motor, a laminated
rotor body, an end-ririg for clamping the
laminations in place in the form of an an-
nular casing, conduetors earried by the rotor
and extending into the peripheral wall of 110
said casing, said wall being adapted to form
a high-resistance short-cirenit for said con-
ductors, a conducting fluid ‘within said cas-
mg -adapted to. be distributed around its
inner’ periphery by centrifugal force amd 115
thereby to form a low-resistance short-gir-
cuit for said conductors; and means for re-
tarding the distribution of sajd fuid. -

In witness whereof, 1 have hereunto set
my hand this 18th day of February, 1906. 120
CONWAY ROBINSON.
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Bensamin B, Huyr-
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