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- UNrteDp STATES PATENT OFFICE.

FREDERICK V. HENSHAW, OF BROOKLYN, NEW YORK.

'ELECTRIC STARTING-SWITCH.

- SPECIFICATION forming part of Letters Patent No, 518,404, dated Aiaril 17, 1894,
‘Application filed June 2,1893, Serial No. 476,332, (No model) '

To all whom it may concern:

Be it known that I, FREDERICK V. HEN-
SHAW, a citizen of the United States of Amer-
1ca, and a resident of Brooklyn,in the county
of Kings, State of New. York, have invented
certaln new and useful Improvements in
Electric Starting-Switches, (Case I,) of which
the following is a specification. |

My invention relates to switches so organ-
ized that during operation the one opens or
closes one main line through a gradually va-
riable resistance, while the other opens or
closes the other main line. =

The object of the invention is the starting
of an electric motor with electric connections
so arranged that the current from the mains
1s distributed by means of three or more
branches to the armature and magnet coil of
a motor, in the manner hereinafter set forth,
in detail.

A further object is the prodﬁction of a

simple and effective mechanical device for |

starting a motor and for automatically cut-

- ting off both main lines, by means of a mag-

net operated by current from the main line,
acting fwhen energized, to hold the switch

closed.
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The invention is illustrated by the a,ccom-

~ panying drawings. ~

Figure 1 is a plan of the complete device,
some parts being shown in section and partly
broken away. Fig. 2is a cross-section at the
line X in Fig. 1, the switch having a differ-
ent phase from that exhibited in Fig.1. The
direction of viewis that of thearrow Y. Fig.
3 18 an elevation of the handle of the switch.
Kig. 4 is a plan of a portion of the handle
and of the insulator connecting the circuit
closers of the switch. Fig. 5 is a diagram
of the circuits from the main line through
the device and an electric motor.

magnet. Kigs. 10 and 11 are different views

of the yoke and core of said magnet. Figs.

12 and 13 are different views of the cover for
placing over said magnet, a portion thereof

being shown in section in Fig. 1. Figs. 14 |
and 15 are different views of the spool of the
sald magnet. Fig.16 is an elevation of the

Figs. 6 and |
7 are plan and side elevations of one of the
circuit closers and armature attached, there-
on, IKigs.3 and 9 are different views of the
insulator between the limbs of the cut-out |

"top.

|

ﬁpira,l spring holding post. Fig. 17 is a view

of the rubber stop, (the rubber portion being
in- section) for receiving the blow of the
switch when released. Fig. 18 is a view
partly in section, of the projecting insulator
for receiving one of the circuit closers, and
provided with an inclined surface as de-
scribed hereinafter.”
The circuit closer is shown in part on the
a and b are respectively the terminals of
the lines a’, 6", and ¢ and d of the armature
A of the motor,and ¢, f of thefield magnet B.
g, h,are the respective main line circuit
closers of a double pole switch C. |
%, 18 the terminal of main line o’ and /,is a
terminal of main line b’. The other termi-
nal is divided into multiple contacts m, m’,
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m’’, &e., connected by resistances D asin a

rheostat. A magnet n is included in the
shunt field magnet B circuit. |

The switeh circuit elosers g, i, are held to-
gether by an insulator o, from the end of
which project pinso’. A stoutspring phav-

75

ing slotted eurved ends p’ is so located that

the pins pass through the slots. A station-

ary central pin g, projects upward. from the

base plate ». The insulator o and spring p
are loose on this pin and can turn thereon,
being held by means of the spiral spring %.
Interposed between the spring and nuts is a
handle % which is pivoted upon said pin
g, and freely, so as to fall into a downward
position by gravity. One end of this spring
¢ is attached to the stationary post ¢/, and one
end to the spring p. When the last spring
is turned, the circuit closers g, #, turn with
it, and fly back when released. The spring
p 18 not attached directly to the spring ¢, but
tothehub p”’ whichisearried by the spring p.

‘T'he handle v has a peculiar construction
as to its means of attachment. Although it

1s loose upon the pin ¢, yet it has friction by

reason of the nuts s, s’ and a projection u’
projecting into the plane of the spring » so
that when the handle is turned to the right
the projection forces the switch to turn on
the current, and the switch is held closed by

‘the magnet n. When the magnet releases

the switeh (having the armatureI) the latter
moves to its former position rapidly, and the
momentum of the handle is taken up bythe
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friction at its bearing leaving the handle
standing in an upright position ready to be
turned again to the right. The nutss, s’ are
on the pin g and can be tightened or loos-
ened to obtain proper friction atthe bearing
of the handle w. Another object of having
this handle loose is this—in turning the
switch off the operator moves the loose han-
dle until the spring p meets the stud «’. A
little further pressure then pulls the magnet
armature away from the magnet n and this
allows the whole system to snap back to the
off position independently of the operator’s
movements.

A spring p serves to press the circuit elos-
ers g, iy, upontheir terminals according to the
tension produced by the nuts s, 8. The in-
sulator block 2w is slightly higher than the

terminals m, m’, m’’, &e., so that when leayv-

ing it, the circuit closer g will arrive above
the contact m, and fall upon it suddenly and
equally as suddenly leave it. The block v is
curved upward at or near its edge as shown
at w’, so that the circuit closer ¢ may slide
upward and rest on the said insulator block
when the circuit isopened. Bythisconstrue-
tion the sparking on closing or ruptureis less
because the circuit closer g does not slide on
to or off of the terminal m, but is dropped or
lifted. Two surfaces make contact or sepa-
rate rather than two lines or edges. |
The insulator bar o, is attached to the ¢ir-
cuit closers thus. The latter are provided

with lugs « between which the bar fitsand is

prevented from turning laterally. 'The insu-
lator pins o’ pass wholly through both said
bar o and partly through said circuit closers
g, I, thereby preventing longitudinal move-
ment. The slots o’ in the gpring p» are lon-
gitudinal in the direction of the bar o, and
the pins o’ project therein. The oval shape
of the slots permitsthe spring ptobe applied
easily and yet to be attached to the bar o rig-
idly as far as lateral movement is concerned,
because the slots 0’/ are only as wide as the
pins o’.

The armature I belonging to the magnet n
18 carried by the circuit closer ¢ being par-
allel thereto and secured thereto by a serew
v. When the switch is in the open circuit
phase, the circuit closer ¢ rests upon insula-
tor «, and the closer /i rests upon the insu-
lated block z. When the switeh is turned to
the first terminal m, the main line ¢’ is im-
mediately fully closed, through the terminals
1,7, and the main line 6’ is closed through
the resistance D. As the switch moves more
and more to the right, more and more resist-
ances are cut out of the circuit. As soon as
the main line 6" is closed the magnet n is
included in circuit with the shunt field mag-
net B3 of the motor. This magnet nn holds
the circuit ecloser with the main lines fully
closed. Oneof the main objectsof the spring
£ 18 to prevent the operator from using any
of the resistances D for regulation. These

resistances are of short time capacity and

!

would burn out if left in cirenit. The main

object of the magnet » however is to allow

both of the main linestobe automatically cut

off when the circuit breaks at any point.
The object in a starting switch is to start

motor by cutting the resistances out of arma-

ture cireuit gradually and to stop same by
cutting whole circuit off quickly. o
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Remaining details and operations are enu- -
merated thus:—In practice it is usual to pro- -
vide the magnet n with a cover E of metal, be-

tween which and the maguet is any suitable
insulator such as micanite &', 'T'his cover1s
fastened on by serews F. The coresn’ of the
magnet 7 are held together by the yoke piece

n'’, and the yoke is attached to the base
The cover K consists
of a sheet of metal bentat two places at right

plate by screws Ii”,

angles to the sheet and parallel to each other.

The spools of the magnet are lettered G. DBe-

8o

tween the two limbs of the magnet n i1s an

insulating block H having grooves I1” and
9c

holes I1’” at the grooves for the passage of
the conduetors or terminals of said magnet.
The pin ¢ is held rigidly to the base plate r

by means of the collar ¢’ thereon and nuts

s’ respectively on opposite sides of the plate.
1t is evident that the circuit closers g, f1, may
be called also cirenit breakers,and also arma-

ture circuit breakers, because an armature I

is rigidly and permanently attached to the
circuit closer g.

the circuit closer g touches it, the resistances
are short circuited. |

I claim as my invention—

1. Thecombination with mainline conduc-
tors and with a motor having its armature in
circuit with the main line econductors and its
field in shunt, of a magnet in the shunt cir-
cuit, a circuit closer for one main line con-
ductor retained closed by said magnet, a
spring for the circuit closer opposing the ac-
tion of said magnet, resistances whose termi-
nals lie in the path of said circuit closer for

The cutout magnet’s core.
n' as shown is in ecircuit, so that as soon as

95

105

T ILO

the purpose set forth, and a second cireunit

closer rigidly attached to the first and in cir-

cuit with the other main line conductor, the

contact surfaces of said terminals being in
one plane, and an insulating bloek in sald:

path but raised above said plane, and pro-
vided with an inclined surface.

2. The combination of an electric motor,
main line conductors, circuit closersin circuit
with the main line conductors, an insulator
bar connecting said circuit closers pins pro-
jecting from said bar, a linear spring having
slotted and curved ends, the pins passing
through said slots, a spiral retractile spring
for said linear spring, a central pin torming

a bearing for said bar and linear spring, a

handle rotary upon said pin, nuts pressing
the handle against the linear spring, and a
projection upon the handle and extendinginto
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the plane of the rotation of the said linear

Spring. _
3. The combination of an electric motor,
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main line conductors, cireuit closers in circuit
with the main line conductors, an insulator
bar connecting said circuit closers pins pro-
jecting from said bar, a linear spring having
slotted and curved ends, the pins passing
through said slots, a spiral retractile spring
for said linear spring, a central pin forming
a bearing for said bar and linear spring, a han-
dle rotary upon said pin, nuts pressing the
handle against the linear spring, a projection
upon the handle and extending into the plane
of the rotation of the said linear spring, and
resistances interposed in cireuit between one
main line conductor, and one cireuit closer.
4. The combination of an electric motor,
main line conduectors, eircuit closers in eireuit
with the main line conductors, an insulator

bar eonnecting said cireuit closers pins pro-

Jecting from said bar, a linear spring having
slotted and curved ends, the pins passing
through said slots, a spiral retractile spring
for said linear spring, a central pin forming
a bearing for said barandlinear spring, a han-
dle rotary upon said pin, nuts pressing the
handle against the linear spring, a projection

upon the handle and extending into the plane

of the rotation of the said linear spring, and

resistances interposed in circuit between one

main line conductor, and one cireuit closer,

an armature attached to said last named cir-
cuit closer, and a magnet in circuit with said

motor and in the path of said armature.

5. The combination with an electriec motor
and with main line eonductors, of eirenit clos-
ers closed between both conduetors, and the
motor, and variable resistance between one
conductor and the motor, and in series with
the field magnet, and having terminalsin the
path of the last named ecircuit closer, and
means forshort circuiting the said resistances 4o
with respect to the field magnet.

In testimony that I elaim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 1st day of June,
1893. |
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FRENDERICK V. HENSHAW.

Witnesses: |

EDWARD P. THOMPSON,
WM. A, COURSEN, Jr.
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