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No. 791,095.

UNITED STATES

Patented Mgy 30, 1905.

PATENT OFFICE.

EDWARD M. HEWLETT, OF SCHENECTADY, NEW YORK, ASSIGNOR TO
GENERAL ELECTRIC COMPANY, A CORPORATION OF NEW YORK.

CARBON~-BREAK FIELD=-SWITCH.

SPECIFICATION forming part of Letters Patent No. 791,095, dated May 30, 1905.
Application filed July 289, 1903. Nerial No. 167,401,

To all whom it mey concern:

Be it known that I, Epwarp M. HewrLeTT, 2,
citizen of the United States, residing at Schen-
ectacy, in the county of Schenectady, State of
New York, have invented certain new and use-
ful Tmprovements in Carbon - Break Field-
Switches, of which the following is a specifi-
cation.

This invention relates to switches for elee-
tric circuits. It is capable of a variety ot ap-
plications, but has been especially designed
for connecting the field-circuit of an alternat-
img-current generator to the exciter bus-bars
anc fordisconnecting it therefromandsimulta-
neously short-circuiting the field-coil through
a resistance for the purpose of taking care of
the induced currentor *“kick?” in such circuit.

The switch 1s preferably of the double-
throw type tor connecting the field-coils to
either one of two sets of bus-bars. It can be
operated by hand at any time, either directly
or by an electromagnet In circuit with a dis-
tant push-button.

The novelty resides in the several details of
construction and arrangement, as hereinafter
set forth, and particularly pointed out in the
claims. |

In the accompanying drawings, Figure 1 is.

a perspective view of the switch closed. Fig.
2 1s a side elevation, partly in section. TFig. 3
1s a top plan view. Fig. 4 1s a rear elevation
of the tripping mechanism on a larger scale.
Fig. 5 1s a side elevation of the same. Fig.
6 is a top plan view of the same. Fig. 7T isa
detail, and Fig. 8 1s a diagram of the circuits.

The switch 1s mounted on a suitable frame
1, preferably made ot angle-iron, as shown,
anc forming a V-shaped support for plates
2 of insulation, on which are mounted the two
pairs of contact-clips 3, separated by an up-
right barrier 4 of insulation which bridges the
space between the plates 2. On each clipare
supported two parallel blocks of carbon 5 to
serve as a break-terminal. Kach pair of clips
1s connected with a pair of bus-bars 6. The
switch-lever 7 1s pivoted near the apex of the
V-shaped support and is duplex, being com-
posed of two parallel arms insulated from each
other and located one on each side of the

—

bridee 4. Kach arm is in electrical connec-
tion with one terminal of the field-coil 8 of the
oenerator, the armature 9 being connected
with the supply-circuit. (Not shown.) On
each arm of the switch-lever is a contact-blade
10, adapted to enter one of the clips 1n each
pair at each end of its throw. Adjacent to
each blade 1s a carbon break-block 11 to enter
between the break-terminals 5. The resist-
ance-shunt is connected with auxiliary con-
tacts 12, one on each side of the frame, and on
each arm of the switch-lever 1s a contact-seg-
ment 13, adapted to close on the contacts 12
when the lever is in an upright position mid-

‘way between the clips 3, but to separate from

said contacts 12 when the lever is closed upon
either pair of clips. The arrangement 1s such
that the shunt-circuit will be closed just be-
fore the blade 10 leaves the clips 3 in order
that there may be no break in the field-circuit.

The switch-lever is operated by a crank 14
on a shaft 15, journaled in a bearing 16, fas-
tened to a suitable support, such as an up-
riocht panel 17 of a switchboard, rigidly at-
tached to the frame 1, as by spacing-bolts 18,
extending from a plate 19, attached to the
panel 17. The crank is connected with the
switch-lever, preferably by a connecting-rod
20, an elbow-lever 21, and a link 22. The
cranl-shaft extends througeh the panel 17 and
isprovided witha handle23. When the crank
is turned nearly to its highest point, 1t causes
the switch-lever to close on the right-hand set
of clips in Fig. 2. To close the lever on the
other set of clips, the crank is turned nearly
to 1ts lowest position. In moving from a cen-
tral **off ” position into contact with either set
of clips the lever compresses a spring which
onerates to throw the switch open when the
crank is released. The spring is preferably
arranged as shown in Fig. 2, being held be-
tween suitable abutments, such as loose fol-
Jower-plates 24, which abut against nuts 25 on
a rod 26. attached to the frame 1. A cylin-
der 27 incloses the spring and followers and
has at each end a flange engaging with the ad-
jacent follower. The cylinder is attached to

the link 22, so that a movement of the link 1n
either direction will carry with it the eylinder
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and one of the followers, compressing the |

spring against the other follower. By this
construction a single spring serves to open the
switch from either end of its throw. More-
over, the lever is always held exactly in its
midway position when open, and there 1s no

, liability of its departing therefrom in case the
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spring breaks, whereassuchadeparture would
probably ha,ppen if one of two separate op-
posed springs should break.

The means for locking the switch comprises

a togole composed of two links 28 29, one piv-

oted to the crank and the other to a bracket
30, extending from the bearing 16, the pivot-
pin 31 on said bracket being practically in the
horizontal plane of the shaft 15. When the
crank reacheseither end of its throw the tog-
ole straightens out, and then slightly passing
the dead-center it locks itself, pr eferably by
a lug 32 on one link engaging with a stop 33

. on the other.

Suitable means are provided for trlpplncr
the toggle and allowing the spring to open
the switch, preterablya knock-off arm 34, plv-
oted on the pin 31 and having two fingers 35
36 projecting laterally therefrom. On the
link 28 1s a laterally-projecting lug 37, which
when the toggle is locked stands just above
the finger 35 or 36. An upward swing of the
arm 34 causes the finger to engage the lug,
lift the links, and break the tog gle, thus re-
leasing the crank .and permitting the spring
t0 throw open the switch. When the toggle
breaks, the link 28 is turned upward, thus car-
rying the lug 37 out of the path of the finger
35 and permitting the joint of the toggle to
pass sald finger both in coming down and go-
ing up. (See Fig. 7.) The straightening of
the togole, however brings the lue" back into
line with the ﬁnc"ers

Both hand a,nd power devices are provided
for actuating the knock-od' arm. The former
J1s preferably a bell-crank lever 38, fulerumed
on the bracket 30 and having one laterally-
bent arm terminating under the end of the
knock-off lever, while its other arm is con-
nected with a pull-rod 39. The power device

1s preferably a solenoid 40, suitably support--

ed on the bracket 30 with its core 41 stand-
ing under the end of the knock-off arm. The
solenoid is connected in circuit with a distant
push-button and when energized will 1ift the
core and cause 1t toactuate the knock-off lever.

FKig. 8 shows the switch and its circuit con-
nections In diagram, from which it will be
seen that in the off position the field-coil 8 is
1n series with the resistance 42, while if the
switch-arm is thrown to the right or to the
left it cuts out the resistance and connects the
field-coil across one or the other pair of bus-
bars which are connected with exciter-ma-
chines. (Not shown.)

In accordance with the patent statutes I
have described the prmmple of operation of

65 my invention together with the apparatus
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which I now consider to répiesént the best

embodiment thereof: but I desire to have it
understood that the apparatus shown is only
illustrative and that the invention can be car-
ried out by other means..

What I claim as new, and desire to secure

by Letters Patent of the United States, is—

1. In a switch a V-shaped support, pairs of

contact-clips mounted thereon, secondary con~

tacts connected to and -extending above said
clips, and a duplex switch-lever provided with
cogperating primary and secondary contacts
pivoted near the apex of said support.

9. In a switch, the combination with a V-
shaped support carrying plates of insulation,
pairs of contact-clips mounted thereon, sec-
ondary contacts connected to and extending
above said clips, a barrier of insulation be-
tween said clips bridging said plates, and a
switch-lever comprising two arms, one on each
side of said bridge, each arm being provided
with cooperating primary and secondary con-
tacts. | |

3. In a switch, the combination with a V-
shaped support, of bus-bar clips thereon, re-
sistance-terminal contacts thereon, a switch-
lever carrying contact-blades for the clips,
and contact-segments for the resistance-con-
tacts.

4. The combination w1th a double-throw
switch-lever, of a helical compression-spring,

stationary abutments for the ends of said

spring, and connections between the lever and
the ends of said spring, whereby the move-
ment of the lever either way from a midway
position will compress said spring against the
opposite abutment.

5. The combination with a switch-lever, of
a rod, abutments thereon, a spring held be-

' tweensaid abutments, and a compression mem-

ber engaging with the ends of said spring. -
6. The combination with a double-throw
switch-lever, of a rod, abutments thercon, a

- spring held between said abutments, and a cyl-

inder moving with the lever .:md eno'aa'mo‘
with the ends of said Spring.
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7. The combination with a double-throw -

switch, a crank connected therewith,
for locking said crank in its two opposite po-
sitions, and a knock-off device for breaking
said toggle in each of its locking positions.
8. The combination with a switch-lever. of

a toggole

115

a crank for operating the same having two

operative positions, a toggle for locking the
crank In each of said positions, a laterally-

projecting lug on one link of the toggle, and

a knock-off device for engaging said lug in
each of its locking positions. _

9. The combination with a switch-lever, of
a crank for operating the same, a locking-tog-
ole for the crank having one of its links di-
rectly connected to the-crank, a lug on the
toggle-link pivoted to the crank, and a knock-
off arm having a finger, the parts being so ar-

| ranged that the lug will be in the path of said
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hnger when the togole is locked, but will be
carried out of said path when the toggle is
broken. -

10. The combination with a switch-lever, of
a crank for operating the same, a togele for
locking the erank in two opposite positions,
a knocl-off arm having two fingers, and a Ing
on the togele adapted to be engaged by one

of said fingers in each of its locking positions.
In witness whereof 1 have hereunto set my 10
hand this 27th day of July, 1903.

EDWARD M. HEWLETT.

Withesses: _.
Brxraymixy B. Hurr,
Hrerey Orrorp.
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