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To all whom it may concern:

Be it known that I, LLESLIE ARTHUR
HEDGER, a citizen of the United States, resid-
ing at Mill Valley, Marin county, State of Cali-
fornia, have invented a new and useful Elec-
tric-Switch-Operating Machine, of which the
following is a’'specification.: |

My invention relates not to switches them-
selves or to the mechanism thereof, but to
auxiliary devices for operating said switches
from a distance. S

In the operation of electric switches it is
very desirable that the knives and jaws
thereof should come together with a measur-
ably slow but positive movement for the pur-
pose of making contact, and should be ‘sep-
ardted by.a sudden movement of the parts
concerned. Itisalsoexpedient thatswitches
should be locked in both their open and
closed\pobitions. .~ - - . T
" The:object of my invention is to provide an

_J,{élegt‘;:i;c’_};‘gjvi;tch——operating machine of novel

v 30

Qthtfﬁgt?n- adapted to close a switch or a
rality Of switches: slowly and- positively,
/iopen .the same quickly

tﬁéjéqﬁie in both: their open and closed posi-

tions.

A further object of my invention is to pro-
vide an electric-switch-operating machine of
novel construction adapted to ¢ ose a switch
or a plurality of switches slowly and posi-
tively, to open the same quickly, to lock the

- same In both their open and closed'positions,
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-point.. -

and to operate the same

in their opening,
closing,

and locking functions from a distant

- I-accomplish my ;Iobjects by the means

illustrated 'in the accompanying drawing of

which

Figure 1 is a side-elevation of my novel

switch-operating machine; Fig. 2 is an end

~ elevation thereof; Fig. 3 a vertical scctional
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mechanism for closing a

view along the lines =—y Fig. 2; and Fig. 4 a

tog plan view. . -
Imilar numerals of reference refer t6 simi-
lar parts throughout the various views.

In general terms, my device consists of
switch or plurality
of switches slowly and positively, means for
opening- said switches with a sudden and

~rapild movemerit, means for locking said

switches in 'both their open and cloged posi-
tions, and means for operating said mechan-
ism and said other means-from g distant
point. - | | |

‘Describing my invention specifically I will

| ported thereby.

and to lock |

|
|

first ca,li attention to the cast iron frame 1

which supports the mechanism above -re-

ferred to, and which is made of cast iron or
other suitable material and shaped substan-
tially as shown in said drawings.
Explaining first the mechanism for
and positively closing switches from a dis-
tant point, I direct attention to the solenoid
2 partially inclosed within frame 1 and
To solenoid 2 suitable elec-
tric wires leading to the distant point afore-
sald are attached, and suitable currents

either direct or alternating are transmitted

through the coils. But in the case of alter-
nating currents being used, the coils are to be
divided into a plurality of sections connected
in parallel, in a well-known way, for the pur-
pose of lessening the retarding effects of self-
mduction. - ‘ |

An iron plunger 3 is provided for solenoid
2 and is adapteg to slide longitudinally in an
inner brass casing 4, the bottom thereof rest~
Ing on a brass plug 5. To the upper end of
sa1id plunger, standards 6, 7 are rigidly at-
tached and said standards support a shaft
34, the ends of which engage the forks 9 and
10, saia forks being extensions ef;rocker arm
11, loosely mounted on shaft 14 to the other
end of which retractile springs*12, 13 arc at-

tached. Shaft 14 hasrigidly attached there-

to the arm 15. To the end 16 of arm 15 the
switch or switches to be operated are con-
nected by any suitable mesdns, but in such
‘manner that the movement of the end 16 to-
ward the left operates to close said switches
and movement towards the right opens them.

Observe now the operation of my mechan-
1sm for closing switches eonnected to arm 14,
from a distant point. Solenoid 2 is magenet-
1zed by a current passing over the wires
aforesaid, and is magnetized with suflicient,
strength to overcoine the tension springs 12,
13.° Plunger 3 is thereupon drawn down-

' ward mto said solenoid earrying with it the

'Y

standards 6 and 7. A roller 8 mounted on

shaft 34 engages cam 35 said cam being rig-

sup-.
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1dly fixed to shaft 14 by key 17 and revolves

shaft 14 and cam 15 by a movement which is
slow by reason of the tension of springs 12,
13, and positive by reason of the continuous
application of the operating foree until plun-
ger 3 1s drawn into. said solénoid and is ar-
rested mnits movement by thebottom thereof.

- The operation of quickly opening  the
switches 1s accomplished by the springs 12,
13 in the absence of wmagnetizing current in

i
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2.

solenoid 2, said springs acting on rocker arm.
11, to raise standards 6, 7, and thereby re-
verscely rotate shaft 14 and arm 15 through
can 35. The desired speed of sald move-

¢ ment is effected by said springs, because they
are ab their greatest tension when arm 15 18
farthest toward the left, and Jbecause they
have only small counteracting forces to over-
come.. .

10 Turning now to the means provided for
Jocking the switel or switches 1n both their
open and closed positions, and explaining
first thie open-position locking nieans, atten-
 tion is ugain directed to the cam 39, keyed to
16 shaft 14 by key 1y. The apparatus is shown
in its open positivn in the drawings, and 1t
will be noted that roller 8 in said position en-
gages face 18 of cam 35. Wherefore move-

‘ment of arm 15 from its open position 1s re-
20 sisted by the pressure of said roller aganst

said face, and the mechanisin is locked.

As to the locking in closed position, 1t will
be borne in mind that in order to ¢loso the
switches, plunger 3 is drawn into solenoid 2,
and carrics said standards and roller vith 1t,
rotating shaft 14 as aforesaid, and with 1t
cam 35. Roller 8 is carried downward over:
faco- 19 of cam 35, and wlile <urrent. con-
tinues to flow through said solenoid, any tead-
ency for arm 15 Lo leave its closed position s
resisted by  pressure of sad roller against
face 19, thus preventing rotation of shaflt 14,
and effectunlly locking -my Jdeviee in the
closed position.  But this locking is effective
only while current is flowing through solen-
oid 2; and.as. it 1s not desirable

25
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35
to contimue

thio closing carrent through sad solenoid af-
ter the closing of the switches is effected,
guxiliary locking means arc provided.  Said
means consist of the lateh 20 which is loosel
mounted on w pivot 21, and 1s provided with
an arm 22, When phinger 3 is drawn far
enogh into svlenotd 2 to bring. its upper end
23 below the lower edge of lutch 20, said
lower edeo is gravitatively moved over said
upper end, and locks it sccurcly i its lower-
nost position against the pull of springs 12,
13, when current in solenoid 2 ceases.  Said
lutch is imaintained in its inoperative position
50 by pressure against the cylindrical surface of
pﬁm ror 3. The movement of latch 20 1s
c]wctvd' by regulating screw 24, which 18 ar-
ranged to engagoe arm 22 and to stop 1t at any
desired point, said screw being séeured n the
desired position by lock-nut 25. -
Adltention is- now dirceted to my novel
eans for releasing said lateh, which consist
i bho solenoid 26, connected with said dis-
tant point by suitable clectric- wires. A
plunger 26 13 provided the uppor part 36 of
which is made of brass and the lower part 87
of iron.  When no current s passing thronglh
suid solenoid the ron part extends below and
outside said solenoid, resting on the bettom
65 of brass lining 28 and hrass plug 29 To the
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iy loss gperg - than tho same, a pivoted arm

891,617

upper face of said plunger 2 rod 30 is rigidly
attached, being - longitudinally movable
through a guiding slot 31 in bracket 32

The operation of my releasing device 18 as
tollows: A current is transmitted through
solenoid 26, which causes said solenoid to
draw plunger 26 upward, and causes the up- .
per end of rod 30 to strike arm 22 of latch 20,
drawing said latch out of engagement with
the upper surface of plunger 3, and allowing
springs 12 and 13 to operate for opening the
switches. | |

To lessen the shock of the sudden return of
arm 15 in its opening movement I provude a
buffer 33 to receive the lower end of said arm.

I claim: - |

1. An clectric switch operating machine
comprising mechanism for slowly and posl-
tively closing electric switchesand for rapidly
opening the same, a solenoid and plunger for
operating the said mec hanisin, means for lock-
ine the switch 1n the open position, and a
aravity cateh for locking the switch 1n the
closed position.
2. An clectric switcl-operating machine
comprising, a_pivoted arm %or altnchment to
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olectrie switches, mechanism, for slowly and

positively closing caid switches and for mlp-
dly opening the same, neans carried by the

arm pivot for locking said mechanism in the

open position of suid switches, and a solenoid

and plunger for operating satd mechanism

trom a distant point. L
3.0An clectrice switch-operating machine

comprisimng, pivoled - arm for connection 100

with electrie switehes, mechanism for slowly

and positively closig sald switches, and for

mpi(\ly openiig the same, means carried by

the arm pivot for locking said mechanism 1

the open_position of said switches, means for 105

locking the switches in the closed position, a -

solenoid wid plunger for o perating said mech-

anisiy from a distant point, means for secur-

ine and releasing said plunger, and a secolul

solenoid and plunger for operating sald 110

neans from a distant point.

4. An clectric switch-operating machine
comprising mechanism for slowly and posi--
tively closing electric switches and for rap-
idly-opening the same, means for lockin@said 115
mochanism 1n both the open and closed posi-
tions of said switches, a solenold and plunger
for operating sald mechanism, a latch opera-
tive gravitatively: to securc said plunger 1n
position, a rod adapted to re- 120. .
lease said latch, and a solenoid and plunger,

95

mechanism operative from & distant 1p0ilit, |
for slowly and positively closing electric
switéhes and for ra yidly opening the same,
comprising the com ination with a closing
solenoid and plunger, of opening springs op-
posing the o peration of sal solenoid but hav-
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and.in the opposite

801,617 3

connectible with an electric switch and
adapted by rotation in one direction to close,

samme, means carried b

closing position, and a connectjon from said

springs through the locking means to sald

arm for rotating the same to the switch-open-

ing position. -
6. In_a device of the character described:

- mechanism operative from s distant point

15

for slowly and positively closing electric
switches, comprising in combination a rot.

- table arm mounted on a shaft supported in

20

25

-sald rotatable arm, and springs

30

shaft and arranged to engage saic

therein, standards

main framé and connec_tible_'wit}l an electric
switch and ada.p_ted by Totation in one dirpc-
tion to close said switch, a closing solenoid

and plunger, standards on said plunger carry-
-Ingashaft and a roller mounted on said shl:z,

a cam rigidly fixed on said frame su porteci

lp roller,
whereby -the downward movement of said
roller rotates said frame supported shaft and
ings for retarding

the downward movement, of said plunger.

7. In a device of the character described

means for slowly and positively closing elec-

tric smtphes from a distant point comprising

a solenoid, a plunger longitudinally movable

. shaft on said standards, a roller on said shaft

35
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ft supported in'the main4rame of said

devicg, a cam rigidly fixed on sald shaft and-

adapted to engage said roller, an arm rigidly
fixed to said shaft adapted to connect with an

electric switch, an arm loosely mounted on
said shaft having forks engageable with afore- -

sald shaft on said standards, and springs at-

- tached to said loosely mounted arm.

8. In a device of ‘the character deseribed

means for rapidly opening clectric switches

direction to open the

fixed to said plunger, a: _
| arm, means carried

comprising a shaft supported in main frame;

an arm rigidly mounted on said shaft'adapt- i ¢5

ed to connect withan electric switch, a cam

rigidly mounted on said shaft, standardshav-- o

ing a shaft and a roller mounted ‘thereon,
| sald cam being engageable ‘with said roller, -
an arin loosely mounted on said frame-sup- 50
| ported shaft, and springs attached to said
loosely mounted arm. . . f
| . 9. In a device of the character described,
the combinatioh with a pivoted arm con-

nectible with an electric switch, of a closing 55

solenoid, a plunger, and mechanism for con-
‘verting the movements of said prlunger 1nto
rotatory movements of said arm, and means
carried by the arm pivot to lock the arm in
one position. Lo L

10. In a-device of the class described, a-
pivoted arm, a plunger for moving said arm,
a latch adapted to hold said arm-in one posi-

| tion and carried by the }!’l)iVOt, and 1 gravity .
© &arm 1n the oppo- 65

latch adapted to hold t
site position. . o _
11. In a device of the class described, a
pivoted arm, a plunie'r adapted to move said

arm, means carried by the arm pivot to lock
‘the arm in one position, a roller adapted tg 70
slide over the face of said means, and. a
gravity catch adapted to hold the plunger in
1ts closed position. O
12. In a device of the class described, a
prvoted arm, a plun
) y the arm pivot to lock
the arm in the open position, a solenoid to
move the arm, a gravity latch adapted to
lock the solenoid in the closed position, a.
plunger for tripping the gravity latch, and a 80
solenoid for operating said tripping means.

LESLIE ARTHUR HEDGER.

Witnessés:
- Raren Avar Ebpy, _
WirLiam Josepir IDRYNEN.

er adapted to move said 75
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