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"UNITED STATES
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PAaTENT OFFICE.

FRANK E. CASE, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL

ELECTRIC COMPANY, A CORPORATION OF NEW YORIK.

ELECTRIC CONTROLLER.

SPECIFICATION forming part of Letters Patent No. 750,947, dated February 2, 1904.
Application filed September 16, 1901, Serial No, 75,488, (No model.) |

To all whom it may concerm:

Be it known that I, FraNK E. CasE, a citizen
of the United States, residing at Schenectady,
in the county of Schenectady and State of New
York, have invented certain new and useful
Improvements in Electric Controllers, of
which the following 1s a specification.

This invention relates to devices for con-
trolling the power-circuit of an electric mo-
tor, and especially an electric-railway motor.

The inventionisin some respects animprove-
ment upon that shown in my Patent No.
655,389, granted August 7, 1900, in which 1s
shown a controller having on itsshatta sleeve
rotatable independently of the shaft, a spring
tending to throw the sleeve back to a normal
position, a switch controlling the trolley-cir-
cuit and arranged to be closed when thesleeve
is rotated forward with the controller-shaft
and opened when said sleeve is returned to 1ts
normal position, a latch on the controller-
handle for locking the sleeve to the shaft, and

~a push-pin in the handle, which when de-
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pressed by the hand of the motorman engages
the latch with the sleeve; but 1f for any rea-
son the motorman removes his hand the latch
is disengaged by a spring and the spring-actu-
ated sleeve at once snaps back to its normal
position and opens the power-circuit. Lo re-
set the device, the controller-handle must be
turned back to the *"off ¥ position.

The advantages of this invention are fully
set forth in my patent aforesaid and need not
be repeated here.

My presentimprovementsrelate to the blow-
out for extinguishing the arc at the main cir-
cuit-closing switch, to an improved construc-
tion of the arc-deflectors in the are-circuits,
and to improvements in the construction and
arrangement of the parts of the motor-con-
troller and the mechanism for operating the
main circuit-closing switch, as will be here-
inafter more fully described, and clearly set
forth in the appended claims.

In the accompanying drawings, Figure 1 is
a front elevation of my improved controller
with the casing-cover removed, certain parts
being broken away and in section. Kigs. 2,
3, and 4 are cross-sectional plan views onthe

lines 2 2, 3 3, and 4 4, respectively, in Fig. 1.
Fig. 5 is an axial section of the blow-out mag-
net and the main circuit-closer. Fig. 61s a
side elevation of one of the contact-fingers,
showing its support in section. Fig. 71s a
front elevation of the same with the support
in section. Fig. 8 is a cross-section of the
main cylinder, showing a modified are-chute.
Figo. 9 is a vertical sectional elevation of the
same, and Fig. 10 isa similar view of a modi-
fied construction.

The several working parts of the controller
are supported by a back A, which has suitable
edge flanges @ to retain in proper position a
cover. (Not shown.) The main cylinder B
carries the usual contact-segments b and 1s
oeared by cog-wheels C C' to an operating-
shaft D, which is out of alinement with said
cvlinder and which runs up into the hub ¢ of
the operating-lever E. Thecylinder, as shown
in the drawings, has a greater angular move-
ment than that of the operating-shaft D. The
hub is rotatable in an opening in the cap-plate
A’ of the casing and is fastened to the shaft
D, as by a screw <. Rotatably mounted on
the shaft is a sleeve F, maintained yieldingly
in a normal position by a helical spring I,
which is connected at one end with the sleeve
and at the other end with the shaft, preferably
by means ot a collar I, secured to said shatt.
The sleeve F carricsa cam £ and a lug /', the
latter serving as a stop by abutting against a
stationary lug ¢ on the cap-plate.

It is found that the constant upward pres-
sure of the push-pin tires the hand of the mo-
torman, so that the connections between the
pin and the sleeve have been modified to ai-
ford him relief in thisrespect. The push-pin
has been given a broad knob E’, on which the
palm of the hand rests easily and which vir-
tually forms a part of the handle. The pin
¢ rests on the long arm of a lever K7, tul-
crumed on the operating-lever K. A spring
E? bears on the short arm of the lever and
keeps the pin and knob normally raised. A
toothed rocker Efalso is fulerumed on the op-
erating-lever and engages with the short arm
of the lever E®. The other end of the rocker

engages with a lug on a bolt G, slidable 1n a
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keyway in the shatt ID and adapted to enter a
notch in the upper end of the sleeve F and lock

said sleeve to the shaft. This will occur when-
ever the knob E isdepressed provided the con-
troller is in the off position.

It will be seen that the lever and the rocker
make it possible to operate the bolt with very
little effort and that the upward pressure on
the knob 1s small, owing to its resting on the
long arm of the lever E’ while the full power
of the spring If° is tr ansmitted to the bolt by
the rocker.

Adjacent to the shaft D is a rock-shatt H,
carrying an arm /Z, which bears against the
cam f, whereby the movement of the cam will
rock the shaft. At some convenient pointon
the shaft is an arm A’, against which bears a
spring 2°. On said arm is fastened a block of
insulation H', on which are mounted two con-
nected spring contact-fingers I, codperating
with stationary contacts I' and forming there-
with a double-break circuit-closing switch for
closing and opening the power-circuit by the
rocking of theshaft H. When the motorman
places his hand on the handle, he depresses
the push-pin and shoves the bolt down into the
notch in the sleeve F. The rotation of the
handle operates first to close the switch and
then to control the motor-circuits by means of
the cylinder B. If at any time the motorman
removes his hand from the handle, the sleeve
K 1s unlocked and the spring instantly turns
the sleeve backward until the lug #’ strikes
the stop @', in which position the cam is out
of engagement with the arm /4 and the circuit-
closing switch is thrown open by the spring /4.

In order to promptly extinguish the arc
which forms on the separation of the contacts
I I" of this switch, a blow-out magnet is pro-
vicled, pr eferably a flat coil IK, hwmo A core
L and itting into a central compartment /
in a box L, of fiber or other insulating mate-
rial. A strip of sheet-iron M may be placed
under the box with upwardly-extending ends
m to Torm a path for the magnetic flux which

streams across the open compartments 7’ /* on

each sicde of the coil-compartment /. In these
compartments /' /° are the stationary contacts
I’ in line with the core %, so that when the
movable fingers I make and break contact with
them they are in position to have the arc at
once blown out.

The main contact-fingers N are so construct-
ec and mounted as to give a high degree of re-
siliency in ascompacta form as possible. This
15 accomplished by mounting the fingers on
one end of a spring n, which is doubled upon
1tselt 1n lines S‘leSt‘lIltl‘LHV tangent to the cyl-
inder B. The other end of the spring 1s bent
away nearly at right angles and secured to a
suitable support. The spring thus has two
points of flexture at »' »°

I prefer to use for this support a

of 1nsulation, in which are embedded bases R,
of metal, to each of which a spring = is at-

block P, -
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tached. Tach base is pr eiorftblv undercut or
flanged, as shown, in order that it may be
fir mly held when Lhe insulation P is molded
around it, each base being thus insulated from
the others. Screws » are tapped into these
bases and secure the springs » and the termi-
nals S for the leads.

In order to reduce the leakage of lines of
magnetic force from the main blow—-out mag-
net I, the casing, including the back A and
the cover, (not shown,) are made of non-mag-
netic material.

The reversing-switch has two pairs of sta-
tionary contact- {1110 ers U U’ and a bridging-
contact V, having 1118 edges flanged and_ er-
bedded in a rotatable barrel V', eccentrically
mounted on the shaft ». An inter lock W of
any desired construction is arranged hetween
the reversing-switch and the shaft D.

The arc-deflectors X are provided with shal-
low recesses » adjacent to the point where the
fingers N male contact with the segments .
These recessed deflectors can therefore be
placed quite close to the contacts, since the
recesses provide the requisite space for the
arc, while the main portion of the deflectors
is still of the thickness necessary to prevent
warping. The recesses also protect the main
cylinder, the arc being confined by the edges
of the recesses, and. thus compelled to spread
lengthwise of the recess. As a modification
the entire ceflector can be recessad out except
at the edge, where a flange #' is left to keep
the are fre om striking the cylinder, as shown
in section mn Kig. 10 and in dotted lines in
Fig. 8.

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

1. In combination, a controller for electric
circuits, an 01301’-‘1t1no-handle theretfor, a dou-
ble-break switch, a blow-out coil hetween the
two pairs of contacts of said switch, a strip
of magnetic material having its ends in line
with the core of the said 0011.,, the switch-con-
tacts being located between the ends of said
strip and the ends of said core, and means
operated upon the release of said handle for
opening sald double-brealk switch.

2. T'he combination with a controller for an
clectric circuit, of a double-break switch hav-
ing a flat blow-out coll between the two pairs
of ¢ contacts of said switch, a piece of magnetic
material opposite each end of the core of said
coll, the switch-contacts being located between
the ends of said core and the acdjacent pieces
of magnetic material, means actuated by the
controller for clocgmo the circuit at the dou-
ble-break switch, and means operated inde-
pendently of the controller for opening the
(:11 cult at the double-break switch.

The combination with a box of insula-
tion,— of a blow-outcoil in said box, a strip of
magnetic metal having its ends in line with
the core of said coil, and switch-contacts lo-
cated between said ends and said core.

75

30

(0

95

I00O

1035

110

115

120

125

130




I0

20

30

35

4.0

55

6o

750,947

4. In combination, a controller-cylinder
having contact-segments thereon, contact-iin-
oers adapted to engage sa’

d segments, and an
arc-deflector having a shallow recess adjacent
to the points ot cont‘lct of said fingers and
seoments.

5. The combination with a controller-cylin-
der and contact-fingers, of arc-deflectors pro-
vided with recesses on their opposite faces ad-
jacent to the point of contact.

6. In a controller, a plurality of arc-deflec-
tors, placed near to the contacts, and provided
with recesses in their opposite faces.

7. In a controller, an arc-deflector having
its edge thicker than the portion adjacent to
the contacts.

8. In a controller, an arc-deflector having
its edoe closer to the side of the contacts than
1s the surface adjacent to said contacts.

9. In combination, a controller, a sleeve
carrying a cam mounted on the controller-
shaft,means for rotating said sleeve independ-
ent of said shaft, a rock-shaft, a double-break
switch one member of which 1s mounted on
sald rock-shaft, an arm on said rock-shaft en-
caging sald cam to hold said switch in its
closed position, and means for rotating said
roclc-shaft to open said switch when the sleeve
carrying said cam is allowed to retmn to the
position corresponding to the " off ” position
of the controller.

10. In combination, a controller for an elec-
tric circuit, & handle for operating said con-
troller, aswitch independent of said controller
for opening said c

reuit when the controller-
handle is released in any operative position of
the controller, a cam mounted on the control-
ler - shaft operatively connected with said
switch to operate said switch to close the cir-
cuit upon the first movement of the controller
from its *‘ off ” position, also to hold said switch
in its closed position so long as the cam 1s 1n
any position other than that corresponding to
the *‘off” position of the controller.

'11. In combination, a controller, a handle
for operating said controller, an independent
switch for opening the controller-circuit at
any operative position of the controller, a
sleeve carrying a cam which controls the oper-
ation of said switch, a lever pivoted in said
handle, a push-pin in said controller-handle
operatively connected with the long arm of
said lever, means for connecting the short arm
of said lever to said sleeve when said push-
pin is depressed in the ** off ” position of the

contr oller-handle, said connecting means com-
 prising a rocker plvoted in said handle
bolt Shd‘tbly mounted in a keyway in:
troller-shatt.

12. In combination with a controller-han-

and a
he con-

S

dle, a push-pin, a lever having its long arm

operatively connected with said push-pin and-

its short arm operatively connected through a
rocker pivoted in said handle with a bolt slid-
ably mounted in a keyway in the controller-
shaft, said bolt being adapted to be connected
with ‘L sleeve on the contr ollel -shaft when the
controller-handle is in its = off ” position.

13. In combmwtmn with acontroller-handle,
a push-pm having a broad knob on which the
operator’s hand 1s adapted to rest, means for
maintaining said push-pin in an elevated Po-
sition, a level having i1ts long arm operatively
connected with said push-pin, and means for
connecting the short arm of said lever with a

sleeve on the controller-shaft, said connecting

means comprising a rocker pivoted in said han-
dle and a bolt slidably mounted 1n a keyway
in the controller-shatt.

14. In combination, a controller-casing, a
controlling-cylinder in the lower part of said
casing, an operating-shaft for said eylinder out
of alinement therewith but geared thereto and
extending through the cap-plate of said cas-
ing, and a circuit-closing switch and a revers-
ing-switch located above said eylinder and ad-
jacent to said operating-shaft.

15. In COI‘I]blll‘LtIOB,
controlling-cylinder in the lower part of said
casing, an oper‘wmmqh‘xtt forsaid eylinder out
of alinement therewith but geared thereto and
extending through the cap- phte of said cas-
ing, a circuit-closing switch and a reversing-
switch located above said cylinder and adja-
cent to said operating-shaft, and an interlock
between sald reversing-switch and said oper-
ating-shatt.

16. In combination, a controller-casing, a
controlling - cylinder therein, an operating-
shaft for said cylinder out of alinement there-
with and geared thereto so that the eylinder
has a greater angular movement than that of
the operating - shaft, and a circuit - closing
switch located in said casing above said cyl-
inder and adjacent to said operating-shatt.

17. In combination, a eontmlle} -casing, a
controlling-cylinder within said casing, an op-
erating-shaft for said cylinder out of aline-
ment therewith but geared thereto and ex-
tending upward through the cap-plate of the
controller casing, a circuit - closing switch

-above sald csfhnder and adjacent to said oper-

ating-shaft, and means for operating said cir-
cuit-closing switch from said operating-shatt.
In witness whereof I have hereunto set my
hand this 12th day of September, 1901.
FRANK E. CASE.

Witnesses:

ArLEX. F. MACDONALD,

HELENA SHIELDS.
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