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UNITED STATES

PATENT OFFICE.

REESE HUTCHISON, OF MOBILE, ALABAMA.

CONTROLLING-SWITCH FOR ELECTRIC MOTORS.

| SPECIFIC'ATION forming pa.ft of Letters Patent No. 622,369, dated April 4, 1899.
Application filed November 26 y 1898, Sarial No. 697,509. (No model.)

To all whom it may concern: |
Be it known that I, REESE HUTCHISON, a
citizen of the United States, and a resident of

Mobile, in the county of Mobile and State of

Alabanm have macde certain new and useéful

_ Implovemems in Controlling - Switches for

YO

Hlectric Motors, of which the following is a
bpecmeatlou |

My invention is an improvement upon the
motor - controlling switech and apparatus

~whichIhave dGSGllbed and claimed in United
- States Letters Patent No. 612,203, dated Oc-
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tober 11, 1898. The improvement described

in said patent consists in applying to a con-

trolling-switch for electric motors, such asis
eommonly employed in street-car propulsion,

an automatic locking device under control of
anelectromagnet located in the motor-circuit,

the obiect Sour*ht and attained being the es-
mbhbhmenu of a check or automatlc control
a careless or ignorant motorman,

whereby the contlollmﬂ'-ha,ndle can only be
advanced from one pomt to another upon the
establishment of apredetermined sirength of
current.

The object of my plesent mventmn is to
1)10‘*".71(14; for -emergencies—as, for instance,
animminentcollision ora demand for excess-
ive current in the motor:coils when it be-
comes necessary and desirable to instantly
Iiberate the controller from the automatfic

locking device deseribed. The locking de-
vice employed consists of a ratchet ha,vmn' |
teeth corresponding to the contact pos1t10ns |

of the switech and a pivoted dog or finger en-
gaging with the teeth of said 1::1,1:0]1913 The

dog is controlied by the magnet to lock or

unlock the switch by engaging or disengaging
with the teeth of the mtehet I pmvufle ne-
chanical means for directly unlocking the
lock so formed by forcing the dog or ﬁnn*el
out of engagement with the 1a,tchet the un-

- locking aetlon being performed by meehan—

45

5o

position,

ically and directly overeomint‘r the force ex-
erted by magnetism. The spemﬁc mechanism
preferred eonslsbs; of a cam-surface or an in-
clined plane surface upon a movable arm in

‘position to engage with the surface of the dog

or finger, an actuating-lever connected or
fixed to the sald movable lever, and a seal
connected to the actuating-lever in its normal

| as a ‘‘ telltale ” upon a,ehano*e o disturbance

of such normal condition.

The frame of the usual arrangement of car-
controller and many of its par ts are made of
magnetic material and magnetized or become
mawnetmed from the presence of electric cur-
rents or other causes. I have found in prac-
tice that a magnetic circuit or magnetic con-
tinuity is established through the ratchet and
dog constituting part of my locking deviece,
causing the movable part of the lock to hang
or stick or become magnetically attracted in
a locked position. To obviate this defect, I
insert a section of non-magnetic metal in
either the fixed or movable portions of the
lock to prevent the establishment of a mag-
netic c¢ircuit. The dog itself is pr efembly
made of non- II]‘W‘I]GUG material, like brass,
and its contact or engaging point of hardened
metal, like steel, o engage mth the hard sur-
face of the ratchet.

The accompanying drawings illustrate my
mventlon

Figure 1is a complete view of a car-con-
tr oller with my improvement attached there-

‘to, the electrical connections being shown

conventionally. Iig. 2 is a Veftical CrOss-
section of the solenoid-magnet, the dog or fin-
ger forming part of the loek and the details
of construetwn thereof, I‘w 3 shows theim-
proved arrangement for dir-ectly and mechan-
ically disengaging the lock, including the
actuating-lever and the inclined plane or cam-
surfaced movable arm. Fig. 4 is a top view
of the magnet and disengaging device.

In Fig. 1, Cisthe well-known car-controller.
It is composed of a rotating eylinder having
a series of movable contacts 50, a series of

fixed contacts 19, and an actuating-handle /.
‘T'here 1s also.a reversing-switch R, having
two sets of movable contacts & and ¢, codp-

erating with a seriesof fixed contacts a. Both
sald series of fixed contacts are electrically
connected with the sectional resistance X,
the motor-field coil I, the motor -armature
coils M, the eollecting device 1, commonly
called the ‘‘trolley,” and the return-circuit
at W. DByshifting the position of the handle
1’ and the contacts of the reversing-switeh
R the direction of ¢urrent through the motor

is reversed. DBy changing the radial position

intended to be severed and operate | of the handle % of the controller to any one

55

60

70

75

30

90

95

100




10

25

30

35

40

45

50

55

6o

L

622,369

of its contact positions the relative connee- [ Through this hole is passed a wire ¢ of soft
tions of the parts M, I, and X are sochanged | metal, easﬂv severable, its opposite ends be-

with respect to each other and the source of
current that the effective strength of current
flowing in the coils of the electric motor 1s
aried.  On therotating shaftof the cylinder
i there 1s a toothed wheel ¢, and there are
as many teeth on its contact-surface as there
are contact positions for the controller /.

Disadog or fingerpivoted at /. Asshown
in Fig. 2, it is composed of non-magnetic
metal, as brass, and ithas a hardened engag-
ing point, preferably of steel .

misasolenoid-magnet. Itscorellishinged

tothedog D ate. Thecore ILisforced down-
ward by a helical spring s, and the nut N,
working in a screw-thread in the shell of the
solenoid-magnet, serves to adjust the foree of
the spring. The periphery of the nut N 1s
toothed and engages with a retaining-spring
r, as shown in Fig. 4. The coils of the solen-
oid m are located in series with the motor
at all times. As shown, they are in circuit
between the trollev T :;‘md the first fixed con-
tact 19. "The str ength of current flowing in
the motor-circuit 1s dependent upon the ar-

rangement of the artificial resistance, the
motor-coils, and the counter clectromotive
force developed by the motor. To prevent
the {low of too strong a current from the trol-
ley to the motor, the magnet m: 1s ad justed to
bring the dog D into engaﬂement with the
toothed wheel i whenever a predetermined
strength of current is present in its coils and
to thus lock the contr oller-handle /2 in posi-
{ion upon any one of its contacts, this loeked
position being maintained until the effective
strength of cunent falls to or below the pre-
determined point, when the handle /2 may
agaln be changed.

Tt sometimes oceur s, as when the motor and

car are under headway and an acecident is

imminent, that 1t 1s necessary to instantly
liberate the controller from the infiuence of
the automatic lock. 1t is for this purpose [
provide an auxiliary device for instantly and
certainly liberating the controller. This con-
sists of a movable arm K in position to engage
the surface of the dog D and mechanically

and directly foree it out of eng gagement with

the wheel 1w against the force exerted by the
magnet m. The movable arm L 1s provided

with an ineclined plane or cam- shfbped engag-

ing surface 1 and is fixed on the end of a ver-
tical spindle 5. Thisspindle passes through
a plug or bearing G, which fits closely in the
case of the controller B, a gasket g being pro-
videdtorender the junction water-tight. The
bearing ( 1s held in position by a nut n.

¢ 1s & pin fixed in the spindle S and mov-
g 1n a slot 1n the bearing G, the object be-
ing to limit the extent of movement of the
Spmdle

I is the actuating ha,ndle fixed to the spin-
dle S.

the spindle Sand throuﬂh the bearing G when

the handle II is in its normal pomtlon. L able member of

ing sealed, as at v, the ob,]ect being to form a
telltale to furnish evidence of the movement
of the handle L.

The operation of the arrangement is asfol-
lows: Assume that the caris under headway
and a strength of current is flowing in the
motor-circuit exceeding the predetermined
limit. The controller-handle /i is locked 1n
position. An acecident 1s imminent. It Is
necessary tochange the movement of the car
instantly; but as the controller is locked and
an appreciable interval must pass before this
is possible the motorman turns the handle II
from its normal position toits opposite [imit.
The seal ¢ is broken in the act. The inclined
or cam surface I of the movable arm I en-
cages the upper surface of the dog D and
forces it downward and out of engagement
with the wheel wwv. The handle /i of the con-
troller is unlocked or freed aund 1t becomes
possible to instantly ehanﬂe the movement
of the car.

As the frame of the controller C is mag-
netic and the shaft on which the cylinder ¥
is located is magnetic, and as it is common
to employ electromagnetic deviees In close
proximity to the contact- -point to prevent are-
ing, a locking device of magnetic material
will flequently become umnmmﬂeable To
obviate this, I have inserted a seetion of non-
magnetic metal to prevent the establishment
of a magnetic circuit through the fixed and
movable partof the locking device or through
the wheel and the dog.

What I claim, and desire to secure by lLet-
ters Patent, is-—

1. The combination of an electric motor, a
motor-circuit therefor, means for varying the
effective strength of current in said circult,
including a multiple-contact switch, an auto-
matic electromagneticlocking device for lock-
ing or holding said switeh 1n any contact
position, and means for mechanically disen-

gaging said locking device, subqtantmllv as
desembed

2. The combination of an electric motor, a
motor-circuit therefor, means for varying the
effective strength of current in said eircuit,
including a multiple-contact switch, an au-
tomatic electromagnetic locking device for
holding sald switch In any contact position
and means for disengaging said locking de-
vice by directly and 1116(3]1&111(3&11}7 displacing
the movable member thereof, substantially
as described.

3. 1The combination ot an electric motor, a
motor-circult therefor, means for varying the
effective strength of current in said circuit,

including a multiple-contact switeh, an au-

tomatic electromagnetic locking device for
holding said sw1tch in any contaet position,
and means for disengaging said locking de-

A 1enlst61111w hole is bored through L vice counsisting of a manually- opemtod arm

in position to on oage and displace the mov-
said locking device and an
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actuating- handle for said arm, all‘anﬂed Sub--

Stanmfﬂly as described.

4. ''he combination of an electric motor, a
motor-circuit therefor, means for varying the
clffective strength of current in said cireuit,
including a multlple -contact switch, an au-
tomatic loeking device controlled by an elec-
tromagnet for holding said switch in either
contact position and means for instantly un-
locking said locking device by overcoming its
electromafrnetlc Control consisting of & manu-
ally-oper :-:bted arm in position to engage the
movable member of the locking device and
force 1t out of enn*‘wemen‘r bubst&ntlally as
{]Lsm‘ﬂ)ed

The combination of an electric 11101301‘, &
Smmble circuit therefor, means for varying
the effective strength of current in said cir-
cutt, including a multlple -contact switch, an
automatic locking device controlled by an
clectromagnet for holding said switch in any
contact position and means for instantly un-

locking said loeking deviee by directly and

mechanically overcoming its electromagnetic
control consisting of a movable arm having

a cam-shaped or inclined plane surface in po- |

sition to engage & movable part or member of

said locking device and an operating-lever

o

' fixed to smd nmvable arm, subs‘rantmlly as

desecribed.

6. In a motor-controlling SWltCh having a
series of ‘contact positions and electrical con-
nections with the motor and with the source
of electricity, the combination of an auto-

“matie, electromagnetic locking device includ-

ing a toothed ratchet, a vibrating finger or
dog to engage therewith and a section of non-
magunetic metal in position to prevent the
esbabhshment of magnetic continuity through
the ratchet and do , substantially as de-
seribed.

7. In a motor- eontrolhnﬂ‘ switeh having a
series of contact positions a,nd electrical con-
nections with the motor and with the source
of electricity, the combination of an auto-
matic electromagnetic locking device, includ-
ing a toothed ratchet and a vibrating finger
or dog, said dog being composed of a section

‘of non-magnetic material and a hardened con-

tact-point to engage with said ratchet, sub-
st&ntmlly as desmqbed

REESE HUTCHISON.

Witnesses:
J. S. BARRET,
B. T. BARRET.
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