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7o all whom @t mwy’eoncern:

Be it known that I, GUSTAV PFANNKUQHE,
of Cleveland,in the county of Cuyahoga and

- -Stateof Ohlo, have invented certain new and
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-usefulImprovements in ElectricSwitches; and

I do hereby declare the following to be & full
‘clear, and exact desenptmn ‘of the mventlon,

such as will enable others skilled intheartto .
- strieted and.mounted in the manner shown
‘in Fig: 4, the blocks themselves being, essén-

whichit appertains to make and use the same.

My invention has refersnee o -improve-
ments in electric switches of the characier
known in theartas snap-switches;” and the
object of the invention isto produce a switch
by means of which a cireunit carrying acurrent

with great rapidity and the contacts so widely
separated thatihe destructive sparking which

\

‘of high electro-motive force can be broken.

in other swifches occm's isin agreat measure--
" reduced.

In theaccompanying &ra.wmﬂ'sI have 1lius-
trated one practical form Whlch my.invention
may assume without limiting myself to the

‘exact details shown and descr 1bed
Figure 1 represents a plan view of my im-.

proved switeh construcied asa duplex switch

for opening and closing the circuit at two
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points simultaneously,
shown as closed. TFig. 2 is a like view show-
ing the eircuit open. . Fig. 3 is a perspeetWe

'vxew of one of the sthch-arms with portions

broken away to more clearly exhibit the con-
struction of. its parts, and Fw 4 is a‘seetion
on line z 2, Fig: 1.

Like numerals of rei‘erence mdlcate hke
parts all throughout the drawings.

Referring to these drawings, my switch is
shown as mounted upon'abase-board. 1, which
is made of insulating majerial, and prefera.-

. bly of slate, store, glass, ear thenware, or other
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like refractory substance.. Upon this base-
board are mounted the contact-blocks 2 34
5, preferanly arranged in a straight line, as
shown, the conta.ct-blocks ‘2.and 3 ‘being. the

- terminalsof gne branch 6 6 of the circuit, and

the contaci-blocks 4 5 the ‘terminals of the
other branch 7 of thecircunit. In the straight

liné marked by the contact-blocks and wnid-.
way between the blocks 3 £ is the pivet 8 of |

the switch-lever 9, which latter is of insulat-
ing material and the construction of which

-will hereinafter more fuily appear, and in the

the ecircuit. being-

7 is looped around ‘the bolt.

from-turning..
“interposed between' the collar and the base-
board and between the nut and the baser
‘boa.rd “respectively.

same smaxght line are mounied upon the

‘base-board the pivots 10 11 of thé metallic

switch-atms 13 14, the pivot 10 being between
the contact ,block 3 and the pwot 8 of the

switch-lever ‘and the pivot 11 intermediate:
between the contact block 4 and the sa,ld

pivet 8.
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The contact - blOCkb 2,3, 4, and 5 arecon- . °
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tlally, ctibical in form with their upper faces

4’ slightly inclined, while from the lower end
of edach block extends a bolt 15 through the
base-board 1. This boltis secréw-threaded at
its lower end, as shown, and the circuit-wire

then placed upon the looped wire, and the
contact-block and wu-e are twhtly clamped
by a nut 17.° :

- T'o one side of each contact-block is serewed
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A washer 16 is
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an angular piece 18 of spring metal which .

rises dbove and passes over the inelined upper

surface 4’ of the contact-block, being there.

inclined oppositely to ihe inelination of the
face 4’, as shown, so as to form, with the latter;
% slwhtly wedfre-shaped seat for the reception’
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of one of the switeh-arms 15 or 14, which are "

also wedged-shaped in cmss—sectmn
The switch-arms are, in effect, bell-crank
levers, the long branches of which are straight

-and wedge-shaped in cross-section, as stated,

8o

while the shorter branches 13" 14’ are cur ved ;

and forked at their ends, as ‘shown and
in these forks are mounted grooved anti-
frietion ~rollers 19, of - insulating material.
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These switch-arms are pivoted in the manner -

clearly shown in Fig.3.. Each pivotisformed

" by & seraw-bolt which in Fig. 3 is niarked by

the reference.- numeral 11 and which is

“clamped to the base:board by a nut 20, there

90.

being a collar 11’ formad: on. the bolt from:

Whlch collar a locking-pin 21 passes into the
base:board, whereby the boit 11 is prevented
Washers 22 23 are preferably

The serew-threaded pontlou of the bolt 11
which- projects above the base-board, const.x-
tutes the pivot of the switch-arm, which for .
this purpose has a nut formed atthe’ enlarged
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_movement to the switch-arm, without wab-
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juncture of its two branches 1414”. Thus it
‘will be seen that when the switch-arm is
turned in one direction or the other it will
serew up or.down upon'its pivet; but the ex-
tent of this up or down movement is small,
and the contacts may easily be arranged so
that the vertical movement of the arm in clos-
ing the switch has no effect in making the
contactlighter. On thecontrary,by asuitable
arrangement the said vertical movement mnay
be utilized to put inereased pressure on the
contact.
ing arranged to enter betweern a contact-block,
as 4, and a spring-plate, as 18, Fig. 4, the vor-
tical motion tends to bring it more firmly
againstoneof said parts. Thisscrew-threaded
pivotal econnection is very convenient, since
it is easily manufactured, and gives a smooth

bling, and requires noadjustirent. Thesame
pivotal connection, by means of a serew-bolt,

" 1s also used for the switch-lever 9, so that
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without further description it will be under-

‘stood that the pivot 8 is in all 1e9pects like

the pivots 10 and 11. .

“For a purpose which will hexemafter more
fully appear the lower prong 24 of the fork on
the switch is.rounded off : * its end, and for
convenience of construction the upper prong
25 is similarly shaped. ‘Upon the pintle or
shaft 26 of the grooved anti-friction roller
19, where it extends above the upper fork 25,
is mounted a sleeve 27, provided with an ear

. 28 for the attachment then eto of one end of the
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“larger angular motion.
24 is formed a notch 30 for the engagement
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_ the. pivot 8 on the opposite edge. -

‘mounted on the switch-lever 9.

actu'ttmv—%pnn(r 29, the other end of which
is' secured 1o a like sleeve and eye 27/ 28/,
As 'shown,
the sleeve 27/, or point of attaching thespring
to the switch-lever, is at a greater distance
from the pivot 8 than is the sleeve 27 from
the pivot 11, so that the switch-arm has the

therewith of the hooked end 31 of a locking
lever or detent 32, pivoted at 33 to the base-
board and actuated by a spring 34, secured
to.the detent and abutting with its free end
against a stud 35. The movement of this de-
tent in one direction is limited by a stud-.36.

- The switeh-lever !, as before stated, is made
‘entirely of insulating material, such as vul-
canized fiber, and the pivotal screw-threads
mnay be cut in 'the body of the lever; but for
greater security against undue wear the cen- |
tral portion of the lever maybefaced on each

" side with brass plates, as indicated by dotted
lines 8’ 8”.

"On one side of the pivot 8 one
edge of the lever 9 is expanded, 8o as to form
aprotubemnce 37, and a like protuberance
38 is formed on th(, lever on the other side of
~As will
presently appear, these protuberances act as

. cams in my switch and each of them merges
" into a curved concavity 37’ 38/, reqpectwely,

toward the pivotal point of- the lever. By
preference, although not necessarily so, the
:portxonq of the edﬂes of the lever elnblacmw

Thus, as shown, the swit¢h-arm be-.

In the lower prong |

l
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the protuberances and coneavities are cham-
fered, as indicated, so as to looscly fit the
grooves in the anti-friction rollers 19. At

oqual distances from the pivot 8 there are

mounted on the switch-leverY the trigger-pins
39 40, so located upon thelever that when the
said lever is moved from the position shown
in Fig. 1, in the direction of the arrow indi-
cated, to the position shown in Fig. 2 the trig-
ger-pins will ‘come into contact with the up-
per arms of the detent-levers 32, as is clearly
shown in Fig. 2.

The operatlon of aswitch thus constructed
will now be easily understood, and sinee the
operation is the same for each of the switch-
arms 13 and 14 it will oply be necessary to
describe this operation with reference to one
of these arms, and I shall therefore confine

myself to'the operation of the switeh-arm 14.-

In the condition shown in Fig. 1 the contact-
blocks 4 5 are bridged by the straight portion
‘of the switch-arm 14 which is wedfred be-
‘tween the inclined upper faces. 4’ of the con-
tact-blocks and the inclined extensions of the
spring-plates 18. . The fork of the switch-arm
is then in'such position that the notch 30 in
its lower prong 24 is engaged by the hook 31
of the detent-lever 32.
"spring 29 in this condition of the apparatus
is under no perceptible’ strain. .- It is practi-
ca,lly entirely relaxed, while ‘the trigger-pin

39 is far removed from the detent- levex 32.
If it is now desired to break the. circuit,
the handle portion 9’ of the switch-lever is
moved in- the direction of the arrow indi-
cated, whereby, the switech-arm- 14 being
locked the protuberance 37, which. lwhtly
bearsupon the anti-friction 1oller 19, ismoved
away from said roller, while the . sprmﬂ 29
is foreibly extended and thus putunder eon-
siderable strain.. ‘While this movement con-
tinues the trigger-pin 39 approaches the up-
per arm of the detent-lever 32 until it finally
touches thesame, when by aslight additional

movement of the switch-lever in the same di-

rection the trigger-pin 39 lmpmfres upon the
upper arm of the detent.32;-moving said de-

tent about its pivot 33, awamsb the tensxon of .

the spring 34, whereby the« locked lower end
of said dotent is disengaged from the notch
30 in the lower prong o of the fork:of the
switech-arm 14. As soon as this is effected,
"and while the switch-leveris held by hand in
‘the new position shown in Fig. 2, the switch-
‘arm 14, being now released and forciblyacted
upon by the strmned spring 29, will suddenly

‘and with great rapidity be tmned about. its-

pivot 11 to the position shown in Fig. 2, thus
breaking: the circuit at the eontact- blocké 4
5. Dy this operation thes spring 20 again com-

pletely relaxes, so that thereis no strain upon
any part of the apparatus while the  circuit
‘is open, while at thie same time: there is no
liability of an accidéntal closing of the cir-
cuit. After the switclhi-arm has been released
from the detent and while it is turning to its
open pos:tlon (shown in Fig.2) thelow er pr01w

Theactuating helical
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24 of the foxk will in its movement ent:rely
recede from the head of the hook 31 of the
detent, as shown in Fig. 2, and in order to fa-
cilitate such cleamnce thé said head is cut

- away so as to present an inclined plane 31’ to
‘Tn the
“open pogition ot the switch-arm the. a.ntl-ﬁ ig-

the rounded -end.of the lower prong.

" tion roller 19 will gently bear upon the curved

10

" to close the circuit, the handle of the switeh-.
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concavity 37/, fo1med adjacent to the cam-
protubera,nce 37 on the edge of the switeh-
lever, as shown in Fig. if it is mow desired

lever is turned in the direction of the arrow
indicated in Fig. 2, whereby the cam-protub-

-érance 37, actmv upon the grooved anti-fric-

tion roller, turns the sw1tch arm-14 toward

and finally into the position shown in Fig. 1.
~While this movement is taking place the de-

tent-lever 32, being now released from the
trigger-pins 39 is, with its inclined head 817
in the path of the lowsr prong 24of the fork.,
"This prong, however, being rounded and the

“head 31/ repre snting an inclined - plane, the

prong will” nfra,uma\.lly ride up that inelined
plane until the hook 31 again engages the
noteh 30, which takes place when. the ﬂtra.wht

Wedve-shaped portien of the switch-arm is.

" securely lodged between the contact-blocks 4

3°v.
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5 and spring-plates 18. - During this opera-
tion the actuating-spring 29 is not percepti-
bly put under tension, so that in the apera-
tion of this switeh this spring is put under

_tensmn only momentarily while the switch-
lever is being operated for providing the con-

ditions for bLeakm'f the cireuit.
‘While I have deserlbed the operation of my

- improved switch with reference to one switch-

40

arm only, it will be clear that the other switch-

‘arm which I have shown and described in op-.

erative relation to the switch-lever will be

actuated in precisely the same mannér,so that -

a further description-is unnécessary. _
‘Having now fully deseribed my invention;

I claim and desire to secure by Letters Pat
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ent—-
1. In an electrical snap-switch; the combi-
nation, with a switch-lever pivoted betweén

its,ends, of switch-arms, springs connecting’

one end of each of said switch-arms to the
sw1tch-lever, a trigger for .each sw1tch-a,rm,
springs for retaining. triggers normally "in

engagement with sald sw1tch-a.rms, and trig--
ger-pins carried by said switch-lever at op- | -

posite sides of its fulernm and adapted to
strike said switch-arms simunltaneously when
the switch-lever is operated, substa,ntlally as
set forth.
2. An -electric snap- qthch compusmﬂ a
sw1tch-arm, a switch-lever, a spring connect-
ing the switch-lever and .the switch-afm, &
trlgger for said armn, and an adjustahle trig-
ger-pin on the said switch-lever, sub'stantially

~as described.
3. A quick- a,ct:mﬂr snap-sthch cons1st1ng,,

essentially, of a meta.lhc arm- or arms-for
closing and opening a cireuit, & switch-lever
havmg protuberances thereon for forcmg said

‘arms in. posmon to close the cucmt detents
 for locking the arms in their closed pOSItlon,
‘and a norma}ly-l elaxed spring for each arm,

70

connecting the- latter with the smtch-level, _

‘and a trlgger for.each detent carried by the

lever, whereby each spring is put under ten-

sion before the arms are unlocked snbstan- -

tially as deseribed.
4. In an elsetric snap-sthch the combma-

‘tion of one of miore pivoted switch-arms for

closing and ‘opening a eireuit; or cireunits and
a smtch-lever in operative relation to. the
arms, protuberances on said -switeh - lever,
adapted to engage said switech-arms and move
the same posxtlvely in one- direction to close
the cireunit with detents for locking the arms
in-“their ¢losed’ position, nor mally relaxed.
springs connecting each arm with the lever,
80 th(mt the springs muay. be put under ten-'

"sion without moving the arms, and triggers

for unlocking the arms after the springs have
been put under tension, substa,ntlally as de-
seribed..

5. A qumk—actm« sna,p-smtch compr1s1n«rl_

one or-more pivoted metallic switch-arms, a
switch - lever, pretuberances on said switeh-
lever, adapted to engage the switch-arms and

'posmveiy actuate them for closing the eir-

cuit, detents adapted to engage sald arms
for locklng the-arms in the closed position,

‘normally-relaxed springs connected with the

arms and lever, and triggers on the lever for
operating the detents to releasé the arms
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when the springs are placed under tensmn, :

substantially as described. :

6. A quick-acting snap-swﬂ;ch comprising
one.or more metallic switch:drms, a gwiteh-.
lever ‘having ca.m-prombera,nees for engag-

ing. the smteh arms to move them to. “the

105

closed position, detents for locking theswitch- .

arms in the closed position, normally-relaxed

sprmgs connecting the arms and levers, and.

triggers on the lever for operating the de-
tents to release the arms when ihe springs
are placed under tensxon, substantlally asde
seribed. :

7. In an electric switeh, the combination,
with a piveted switch-arm provided with an
insulating - anti- frietion roller, of a switch-

levér prov1ded with a cam-protuberance for
-engaging sald roller, substautxally as de-

scribed.
8. In an electrxe sw1tch, the combmatlon,

. with a svntch arm mounted on ‘a serew-

threa,ded pivot, of ‘an electrical contact hav-

.ing a countact-surface on the side of the arm

toward which the said arm is moved by the
serew-thread inturning the same to closé the
switch, substantially as deseribed.

9. The combination of the switéh-lever, the
swwch-arm pivoted on-an independent axis
parallel with the axis of the switch-lever, a

{|-spring connecting the shorter branch of the
switeh-arm with. the switch-lever, and a trig-

ger and detent for said switeh-arm, substan-

tially as deseribed.

"~ 10. An electric snap-switch comprising a
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switch-lever, separate switch-arms mounted In testimony whereof I have signed this
indépendently of said lever and of eachother | specification in the presence of two subserib-
and provided each with its own contacts, | ing witnesses. '

springs connecting the said armng, respect-|{ - 4 GUSTAV PFANNKUCIIE.
ively, with the switch-lever, and triggers and Witnesses: ' I

dotents’ for said arms, substantially as de- A. BB, CALHOUN,
geribed, : ' o . W. A. PALLANT.
Aoy o




