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UNITED STATES

PATENT OFFICE.

CHARLES H. HILL,

996,336,

To. all whom it may concern:

Be it known that I, Cmaries H. Hiun, a
citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new and
useful Improvements in Circuit-Controlling
Switches, of which the following is a specifi-
Cation. : ) ! : ’
~This invention relates to devices for con-

‘trolling electric circuits and has for its ob-

ject the provision of a device of this char-
acter in which the controlling member is
operated to vary the circuit in.a-reliable,
safe and efficient manner. '

“One of the objects of my invention is to
provide a starting switch operated step by
step, the arrangement being such that it is
impossible to operate the mechanism more
than one step at a time. :

Other objects of my invention will appear
in the course of the following specificatiow,
in which I have shown my invention em-

‘bodied in concrete form for the purpose of-
‘illastrationl: _

* Tn the accompanying drawings, Figure 1.
‘represents a side elevation of my starting

switch; Fig. 2 represents a plan view of the
came; Fig. 3 represents a side view of the
starting switch with the controlling mamber

in- startihg position; Fig. 4 rvepresents my

device diagrammatically together with the
circuit connections thereof; ¥ig. 5 represents
a plan view of my starting switch with the
interlocking features; Fig. 6 represents a
side elevation of the same; and Figs. 7 and
8 a detail of the interlocking mechanism.
Referring to the form shown in Figs. 1
to 4, 10 represents a base, preferably of
insulating material, such as slate or soap
stone.
of contacts 11, 12, 13, 14, etc., the last two

‘contacts being 15 and 16. These contacts

are arranged in two sets parallel with each
other and are of varying length so that their

ends may be engaged consecutively by the |-

controlling member. The construction is

such that the controlling member engages

50

“the contact of one set and next engages

the contact of the adjacent set, which is of
slightly greater length. The controlling
member 17 is compound and consists of two
blades 18 and 19 connected by the cross bar

90 pivoted at 21 and 22. The contacts have
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their ends off set, as shown, so that the con-

~trolling member will only engage the off set
“or end portions. This controlling member
is moved by an operating member 23 pivoted
concentrically with- the controlling mem-
ber in a bracket 23”. This operating mem-
ber is bifurcated, as shown, and provided
with a spring pressed pawl 24, which is ar-
ranged to cobperate with the ratchet wheel
25 mounted in the bracket 23’ to move inde-
pendently of the operating member. This
raichet wheel is fixed to switch blades 18
and 19 by means -of supporting bars 26, so

1 that as the ratchet wheel is rotated it carries

with it the switch blades. A cover or hood
27 is mounted adjacent the ratchet wheel and
is curved over the wheel so as to cover a
portion of the ratchet. The end of this
hood is so shaped that when the pawl 24
is moved by the operator a certain distance,
it will engage the hood and lift the pawl
out of engagement with the ratchet teeth.
The hood leaves enough of the teeth uncov-
ered so that the operator is able to engage
only one tooth at a time so that the switch
blades will only be moved one step. If the
operator attempts to move any farther the
pawl will be lifted and ride over the hood.
The contacts 12, 13, 14, ete., are connected
with resistances,.as shown in Fig. 4.

The position of the parts of the device in
readiness for starting is shown in Fig. 3, the
operator having moved the operating mem-

ing forced the controlling member to the

operating member engages the cross bar 20
of the controlling member and moves it to

98 is grasped and moved downward to the
positien shown in Fig. 3, the pawl 24 riding
on the Hood., The handle is then moved back-
-ward wod, s it approaches the top, the pawl
engages one of the teeth and the parts are
forced into the position shown in Fig. 1, n
‘which the controlling member is moved from
the starting position on to the contact 15.
By moving the arm backward and forward
s0 as to engage the teeth of the ratchet wheel

step to consecutively engage the contacts.
As above pointed out, however, only one step

can be taken-at a time. It will be gbserved

ber.to the lowermost position, thereby hav- .

starting positien. This is possible since the.

starting position. In operating the bandle
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also that contact 1 made first on one side
and then on the other. With this areange-
ment a grester number of contacts can be ac-
commodated in n small space and there is
considerable economy in the aincunt of metal
used for these coutacts. Moreover, an ex-
ceedingly good and cfficient electrieal con-
tact is made in this way. Finally the con-
trelling arm is brought to the top of the
panel and the switch Is in running positicn.
Before starting the motor again the parts
must be brought back to the position shewn
in Fig. 3. ]

In order to prevent the closing of the
motor circuit while the parts are in any
other position than the starting position, I
have arranged an interlocking mechanism
between the line switeh or circuit breaker
and the starting switch, so that the switch
or circuit breaker. cannot be closed unless the
switch 1s in starting position. This I ac-
complish by means of a plunger 29 which
is engaged by one arm of the circuit breaker
and must be forced through a panel board
in order to close the circuit breaker. This
plunger is normally forced outward through
the panel board 30 by means of the spring
31. A barvier 32 prevents the plunger from
being forced through the panel excepting

when the starting switch is 1n starting posi-
tion. This barrier 32 is pivoted at 33 and

spring pressed so as-to normally prevent the
plunger from passing through. The barrier,
however, is provided with an opening
through which the plunger may pass when
the parts are in the position shown in Fig. 6.
An interlocking rod 34 connects the free end
of the barrier at 35 with one arm of bell
crank lever 36 pivoted at 37. To the op-

posite arm of this bell-crank lever is con-.

nected a plunger 38 arranged to be engaged
by the eross bar 39 of the operating member
of the switch. The arrangement is such that
when the switch is in starting position cross
bar 39 engages the plunger forcing it in-
ward, thereby pulling the interlocking red
34 downward. This rotates the barrier so
that the opening therein comes opposite the
plunger 29. In this position then, the cireait
breaker may be closed, since the plunger 29
may be forced through the panel board. As
soon as the controlling member leaves the
starting position, however, and the circuit
breaker is opened, the plunger 29 will be
pressed outward and the barvier will Dbe
shifted so as to cover up the opening. Tt
will therefore be necessary to again bring
the parts to starting position before closing
the cirenit breaker. '
This type of starting switch is found to be
particularly desirable when used upon a ver-
tical panel board, although it is obvious that
its utility is not limited to this particular
. 0 N . . - S
application. The' interlocking feature De-
tween the circuit breaker and the starting

996,336

switeh 1s desirable In semne cases, but not al-
ways necessary, since the starting switch 1s
perfectly operative without this featur

While I have deseribed my device as em-
bodying a specific construction and as op-
evated 1n a definite manner in accordance
with the patent statntes, it should be under-
stoad that T do not limit my invention there-
te, since various modifications of my inven-
tlon will suggest themselves to those skilled
o the art without departing from the spirit
of wmy invention, the scope of which is set
forth in the annexed claims.

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

1. A conlrolling device for eleciric cir-
cuits comprising a base, a vesistance vary-
ing element pivoted for movement in a plane
perpendicular to the base, manuoally oper-
ated ratchet mechanism for shifling said
member step by step, and a plurality of con-
tacts mounted on the base at varying dis-
tances from: the pivotal point of the element
and having engaging surfaces substantially
equidistant from said point so as to be suc-
cessively engaged by said element.

2. A controlling device for electric cir-
cuits comprising a base, ‘a resistance vary-
ing element pivoted for movement in a
plane perpendicular to said base, manually
operated ratchet mechanism for shifting
said member step-by step, and a plurality of
contacts mounted on the base at varying
cistances from the- pivotal point, the ends
of said contacts forming engaging surfaces
which are substantially equidistant from the
pivotal point of said member.

3. A controlling device for electric cir-
cuits comprising a base, a resistance vary-
ing element pivoted for movement in a plane
perpendicnlar to said base, manually oper-
ated ratehet mechanism for shifting said
member step by step and a plurality of elon-
gated contacts of varying lengths mounted
perpendicular to said base so that their free
ends are concentric with the pivotal point
of said member and suceessively engawced
thereby. - T

4. A controlling device for electric cir-
cuits ‘comprising a support, a vesistance
rarying member pivoted for movement in a
plane perpendicular to said support, a plu-
rality of contacts mounted thereon in the
plane of movement of said member and en-
gaging said contacts at substantially equal
distances from the pivotal point of 3aid
member, and a raichet mechanism for shift-
ing the resistance member step by step.

5. A controlling device for electric cir-
cuits comprising a support, a plurality of
contacts mounted thereon, a resistance mem-
ber pivoted to move in a plane perpendicu-
Lir to said support and arranged to engage
said contacts in an are of a civele at vary-
ing distances from the base, an operating
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member, ratchet connections between said
members for shifting the resistance varying

- member step by step, and means for pre-

10

20

venting the operator from exceeding a pre-
determined step movement. ‘

6. A controlling device for electric cir-
euits comprising a support, two sets of con-
tacts mounted thereon 1n parallel planes and
in staggered relation, a resistance varying
member pivoted for movement between said
sets and éngaging the contacts thereof alter-
nately at varying distances from base and
means for shifting said member step by
step. :

7. A controlling device for electric cir-
cuits comprising a support, two sets of con-
tacts mounted. thereon, a compound resist-
ance varying member pivoted for move-
ment in a plane perpendicular to said sets
and arranged to engage the contacts of said

8

sets alternately at varying distances from
the base, and means for shifting said mem-
ber step by step. _

8. A controlling device for electric cir-
cuits comprising a support, two sets of con-
tacts mounted thereon, a compound resist-
ance varying member pivoted for movement
in a plane perpendicular to said sets and
arranged to engage the contacts of said sets
alternately at varying distances, ratchet
mechanism for shifting said member step
by step, and means for preventing the oper-
ator from exceeding a predetermined step
movement. , :

In witness whereof, I have hereunto set

‘my hand this 11th day of January, 1909.

CHARLES H. HILL.
Witnesses:
Brexsamin B. Huoir,
" Herex ORrrogrp.
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