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- rality of taps leading out from dif
- winding, and & dial switch having a

the successive  contacts.
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. {1
To aii whomdit may concern:

Be it known that I, HerpErT 1. | WABHBURM 4 Citi-

zen of the United Stqtes residing at Overbrook, county
of Camden, State of New Jersey, have 111%111;(;,(1 cer-
tain new ‘Lll{l useful Improvements in Dial-Switches
for Regulating Transformers, of which the iOlIDWIIl“‘ 183
2 specification. | |
This invention velates to electric switches, and es-
pecially to those which control a plurality of contacts.

It has been especially designed for use in connection |

with transformers in alternating current systems where
1t is necessary or desirable to vary widely the voltage
supplied to the distributing mains. This is usually
accomplished by providing the tra,nsfmmﬂv with o plu-
ferenit .poinis on the

a blade movable to
and iro from tap to fap to cut in or cut cut move or less
of the transiormer winding. As the drop in voltage
trom-one tap to another is frequently considerable, it
is desirable to have a switch which operates with a snap
action in order to lessen the danger of arcing bhetween
Moreover, the switch must

“be so constructed as not to skip a contact, but stop posi-
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08 2 pluiadity nE condact clips 14 secured o the panet |

tively ai each step. Furthermore, there must be
means {0 positively actuate the switch-blade in cage it
sticks.

My mventien relates to switches of this type, and its.
‘object i8 to provide an improved construction com-
‘prising certain novel and advantageous features, which

witi be specifically pointed out in 1t} e appended
claims. | |

in the accompanying drawings, Figure 1 is o front
efevation of a dial switch embodying my invention;
Fig. 2 i8 a vertical section of the spme: I"g’ 3 i8 & sec-
tional plan view on the line 3—3, Fig. 1; Fig. 4
perspective view of the switch lever, Fig. b is a pe1—-
spective view of a dog; Fig. 6 is g perspective view of
the drwmg-mm Fig. 7 i a perspective view of & wing:
¥ig. 8 18 an elevation on a large scale of the opemmig
parts which produce the snap, .cu,tmn, and Tig, 9 is »
similar view showing another position of the same.

The various parts of the switch are mounied on 2
panel 1 of slate or the like.

and serves as 2 bearing for a shaft 5. At the back of the
panel 1s arranged suitable mechanism for rotating the
shadt in either direction; such as a worm-gear 6 secured

-to the shalft and meshing with a worm 7 on a shaft 8

which runs to one side of the panci and has a crank-
handle 9 or other suitable means for tarni ng it.

On -1'}1{,, other end of the shait In front of the panel I3
secured the driving arm 10, and loosely pivoted oi the
hub of said arm i the qwu,ch—levvr 11 carrving at 1ls
upper end the switch-blade 12, which cofperates with

A bushing 2 is secured by
~ahead 3andanutding central hole through said panel,

45

I

i 4 curved row concentric with the shaft. The lower
end of the switch-lever sweeps over 4 curved series of
stops, such as a toothed rack 14 concentric with the
shaft. One or more locking devices, carried by the
lever, codperate with said stops to hold the lever at
any one of 1ts several positions, in which the switch-
blade makes contact with the several eoﬂtact-ehps
The preferred form of locking device is a dog 15 piv-
oted to the lever, and inasmuch as the lever is to be
shitted step by step in both directions, two dogs are pro-
vided facing towards each other, one operating when

the lever moves to the right, and the other when it

moves to the left. The dogs are urged into engage-
ment with the rack by spring-pressure; preferably a
single helical spring 16 is used, bung attached at each
end to a portion of & dog extendmg above its pivoj.
The driving-arm, which moves in a plane parallel

with the Je ver, carries cams for unlocking the dogs from

toe rack. These are preferably in the shape of later-
ally-projecting fingers 17 having beveled edges.
dogs are wider than the rack, and the cams lie under
the projecting portions of the dogs, but out of contact
therewith when the Iever and the arm are in alinement.

To maintain this alinement, the arm carries two alin-
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ing devices, cne on cach side, each comprising a bar 18 80

extending across both the arm and the lever. A spring
or springs causos these bars to press against the arm and
lever, so that if one is moved out of alinement with the
other, the spring-actuated bars will restore them to their
normal positions. The bars are preferably pivotally

supported on the driving-arm, and constitute the wide
tips of wings 19 pivoted at 20, and connected bhelow

sald pivots by a streng helical spring 21 connected to
Both wings, and urging them against the opposite sides
of the lever and arm.  On each wing is an u])wtu*dly-
projecting shoulder 22 adapted to strike the lever at :
certain point in the movement of the arm.

The operation is as {ollows: Jpon steadily turning
the shaft 8, either by hand or by power, the driving-
arm 10 1s swung 1o one direction or the otherat o uni-
form speed.  1i moved to the left, as shown in [Fie, 8,
the right-hand finger 17 slides alohg under the right-
hand dog 15 and lifts it. At the same time, a tension
18 put on the spring 21, owing to the fact that the lever
il remains stationary and prevents the tip of the right-
hand wing from following the arm 10, so that the wing
SWings omn its p1vot, as shown. But the instant the dog
is lifted clear of the tooth of the rack, there is nothing
to hold the lever 11, and the spring 21 at once snaps it
over £o the left. The right-hand dog, being no longer
held ap by the finger 17, and urged downwoxd by the
spring 16, drops into the space behind the next tooth
and arrest 3 the movenent of the lever, just at the in-
stant the switch-blade makes contact with the next
clip. This operation is repeated for each tooth in the
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- rack, so long as the driving-arm 1s actuated; the leve

o

snapping from step to step irrespective of the speed
of the arm. A reverse motion of the .arm causes a re-

verse snapping movement, step by step, of the lever;
the left-hand dog, finger a,nd wing being the active ele-

ments. It is of course understood that in each of its
positions of, rest the sw1tch biade 18 In contact with a
clip.

I the switch-blade sticks in a contact-cll.p, the
movement of the driving-arm eventually brings the

shoulder 22 of the rear wing into abutment with the

arm 10, so that the wing .can no longer swing, but ex-

ertsa direct pull on thelever 11.

What I claim as new and demre to secure by Letters

Patent of the United States, 18,~—

1. In a switch the combination with a plurality of
contacts, of a mm*able ‘contact member, an actuuating
member - therefor, a plurality of stops corresponding with
snid contucts, a locking device on the contact member
adapted to engage said stops successively, an unlocking
device carried by the actuating member, and spring-
actuated wings pivoted on one of said members and bear-

ing awgainst opposite sides of both members.

2. In a switch, the combmatiun with a 1:-1u1&11t3 of
contuacts, of a movable cont: +t miember, an actuating
member therefor, a plurality of stops cbrresponding with
said contacts, o locking device on  the contact member
adapted. to engage said stops bucnesslvdy an unlocking
device carried by the actuating member, and spring-
actuated wings pivoted on one of said members and bear-
ing agrainst opposite sides of both members, said wings
heing arranged to have a positive limit to their movement
upon their pivots. :

- 3. In a switeh, the combination with a plurality of
contacts, a movable contact member, un a(.tuutinf# men-

her therefor, a spring connection hetween said members, a -
rack having teeth corresponding in position with said.

contacts, two spring-actuated pawls or dogs piveted on
the contact member and facing in opposite directions ang
encageing the teeth of said rack, and meuans carried by the
actuating membeyr for lifting one of said  pawls out of
engagement with said rack when said actuating member
is moved a predetermined distance in either direction.

4, In a switeh,
contacls, of a pivot concentric therewith, a driving-arm
rotatuble” on said pivot, & switch-lever mounted on said

—_

| ninth day of November,

the combination with a plurality of

861,004

r | pivet, a rack concentric wuh sald pivot, two dn"c-, pivoted

on said lever and engaping with said rack. two fingers

projecting - from the arm and lying under said dogs, and
two alining devices mounted on opposite sides -of the 50

drm and bearing against both the arm and the lever.

5. In a switeh, the combination with a plurality of
contacts, of a pivot concentric therewith, a switeh-lever
and a driving-arm on said pivot, a rack concentric with
said pivot, locking devices on said lever, cams on the arm 55
to unlock sald devices, movable alining members mounted

on each side of the arm; and a spring connecting said
alining members. ‘ | ,

6. In & switeh, the combination with a plurality of
contacts, of a shaft concentric therewith, a driving-arm g
secured to said shaft, a switch-lever plvotally mounted on
said shaft, a rack concentric with said shaft, dogs pivoted
on said lever and engaging with said rack, cams on said
arm for disengacing said dogs, and spring-actuated a't-
ing members pivoted to said arm,

7. In a switeh, the combination with a plurality of
contacts, of a shaft concentric therewith, a driving-arm
secured to sald shaft, a switch-lever pivotally mounted

on said shaft, a rack concentric with said shaft, dogs
pivoted on the arm and engaging wlth said rack, cams on 70
said arm ilying under said dogs, and wings pivoted to said
arme and bearing against, opposite sides of both the arm
and .the lever.

8. In a switeh, the combination with a plurality of
contacts, of a shaft concentri¢ therewith, a drivingtarm-<735
secureéd to said shaft, a switch-lever pivotally mounted on

Go

.said shaft, a rack-concentrie with said shaft, dogs pivoted

oh the arm and engaging with said rack, cams on said
arm lying under said dogs, wings pivoted to said arm
snd bearing against opposite sides of Dboth the:arm and. 8{(
the lever, and a spring connectlng said’ wmgs

9. In a switch, the combination with a plurality 01‘
contacts, of a shaft concentric therewith, a driving-arm
secured fo said shaft, a switch-lever pivotally mounted
on said shaft, a rack concentric with said shaft, dogs 89O
pivoted on the arm and engaging with said rack, cams on
said arm lying under siaid dogs, and wings pivoted - to
said arm and bhearing against opposite sides of both the
arm and the lever, sald wings having shoulders adapted .
to abut against said lever.

In witness whereof, I have hereunto set my hand this
1900.

"HERBLERT I. WASHDBURN.

90

- Witnesses : .
Epwanrd WILLIAMS, Jr.,
ICpMyuUND VW, KIRBY.
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