










secured by Illeans of the key 57 and 11ut 58 
The ends of the two walking beams 57 and 
32 are connected together by Ineaus of the 
lilks 59; these Connections Comprising the 
Slots 59" in the walking beam 32, 80 as to 
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facitate movemelt of the parts. 
IRixed on the shaft, 55 is the Caill plate 

60 and loosely mounted on the shaft, 55 ad 
jacent to the cam plate 60 is the lever 01 
with the handle 65. "Ilhe shell member 15" 
has a motched lug 62 adapted to be en 
gaged by the dog 63 controlled by thelland 
hold 64. The helical tension spring 66 Con 
nects the arm 68 of the Cam plate 60 to the 
stud 67 on the lever 61. The Cam plate 60 
has the otch 69 on its periphery lornally engaged by the dog 71 pivoted on the Casing 
at 70. This dog 71 carries an arm 72 
adapted to be engaged by the adjustable 
stud 74 on the lever 61. Ilhis stud Can be 
fixed at any desired adjustiment by means 
of the lock inut 75. The dog 71 also Carries 
another arm 71" which is engaged by a ten 
sion spring 73 tending to hold e dog 71 
against the camplate 60. A stud 76 project 
ing from the casing inember 15" agts a8. a 
stop for the lever 61. On its opp0site side, 
thecam plate 60 has the Contour 77 With de 
creasingradius going around the Cama plate 
in a clockwise direction, The dog 78, Div 
oted at 79, is held against this Cam 77 by 
means of the tension spring82, engaging the 
arm 83. The dog 78 also carries another 
arm 80 with a holdi 81 on the end thereof. 
This arm 80 is adapted to be engaged by the 
adjustable stud 87 on the lever 61. At the 
ends of the cam 77 are the Inotches 84 and 
85. The stud 86 in the casing plate 15 acts 
as a stop for the lever 61. 

IPivoted on the bolt, 88 is the L-shaped 
lever 89, one end 90 thereof, Iresting on the 
arm 80 of the dog 78, and the other end 91 
being bent around the side of the Casing 15 
below the solenoids 94. These solenoids.94 
are withina hood 92 attached to the casing 
shell 15 by means of the stild bolts 93. IBach 
solenoid 94 has a core 95 With a stem 96 
assing through a hole 98 in the arm 91. 
uts 97 have screw threaded engagement 

with this stem 96, and thus provide for ad 
justment. These solenoids 94 and the ass0 
Giated parts constitute an oveload Circuit 
breaker whose operation will be eXplained 
later. - - 

In Fig. 6, the three conductors of a three 
phase transmission circuit are indicated by 
the reference Inumeral 99; and 100 is an open 
delta starting transformer from Which taps 
are taken of to the five conductors 101 as 
shown. From these taps branch conductors 
102, 103, 104, 105 and 106 may be taken of 
to supply any three phase induction motor 
107. The reference numeral 108 designates 
generallythe partigularswitch which Wehave 
described as an illustrative embodiment of 

958,598 

our invention. As sh0Win in the diagram, it 
will readily be perceived that the switch is 
in a, Tunning p0sition, but that by throWing 
it on the Contact terminals of the C0nductors 
103, 104 and 106, the motor 107 will then 
be connected to the half voltage taps of the 
starting transforner 100, 111 is a cross 
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"connector from the conductor 104, Which is 
clearly shown in IPig. 6. 

It will be inoted that the shell 18 is in the 
form of a Cup &dapted to hold insulating oil, 
a suitable approxirote level for which is in 
dicated by the reference numeral 112. It 
will be observed that by removing the bolts 
20, this cup 18 Can be lowered with its con 
tained oil and set aside, thus Inaking the 
Contact members of the switch readily ac 
Cessible for inspection or repairs. 

Ilhe switch is Shown in IRigs. 1 and 2 in 
neutral open position, and it will readily 
l)e observed on comparing IFig. 2 with IPig. 
3 that in closing the switches on either side, 
the terminals 45 and 47 Will ineet first and 
then the terninals 46 and 48 Will meet, and 
in all Cases, there will be a sliding movement 
between the pair of terminals, thitis keeping 
them bright and more efectively excluding 
oil fron between them. "Ilhe terminals 
45-47 ineeting first, and breaking last, Will 
always Carry the arc, thus protecting the 
Imainterminals 46 and 48. If for any reason 
it is Inecessary to Iremove the contact terni 
nals for repairs this can very Ireadily be 
done by withdrawing the bolts 28 and 38 
and disconnecting the links 59 from the 100 
walking beam 32; and thus the Imaple bar 34 . 
can be directly removed. -- 
We will now describe the mode of opera 

tion; first Closing the Switch to start an in 
duction motor, them shifting it to running 105 
position, and then Irestoring it to In0rnall; 
this will sufficiently illustrate its applica 
bility for other uses. To start, the operator 
seizes the handle 65-64 withdrawing the 
dog 63 and pulls the lever 61 over to the left 
as viewed in IFig. 1 until the stud 74 strikes 
the arm 72 and withdraws the dog 71. This 
Imovement of the lever having eXtended the 
spring 66, it follows that as soon as the dog 
71 is withdrawn from the cam plate 60, the 
tension of the spring 66 will instantly jerk 
the cam plate 60 around to the left, as 
viewed in IFig. 1. Thereupon the dog 78, 
influenced by the spring 82, will dropinto 
teingtgh 848md tecigit contigs Wilbe 
closed, as indicated by IFig. 3. The motor 
will thus start supplied from the half vol 
tage of the open delta auto-transformer 

. As sgon.as the inotor gets.to golig 
fast enough, the operator will throw the 
lever clear over to the Iright until the stud 
87 strikes the arm 80 of the dog 78, thus 
withdrawing it from the motch 84, and per 
mitting the spring 66 to jerk the cam plate 
60 around to the Iright until the dog 78 
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dops into tho noth 85, This novement 0f 
the Camplate 60 will take plit(xe very Guicky, 
tum(l by 1m(ans of the Corin(3ctinginks, 59, th() 
movable switch 1menber Will be Guilkly IC 
versiddl f101n the position sh0Wil in I'lig, 3, 
tills Chunging to full running II?08iti()r f01 
tho m10t0), This cl(ck wise movenelt Of the 
Campidt( 60 will Cluse the Cam 77 to eingagd 
the dog 788gnd pust it bak futher intil it 
drops into the motoh 8), the lever 61 undan 
while resting against the stop) 80. When 
the dog 78 has locked into the notch 85, the 
(peratot returis the lever 61 to nornal p0 
sition locking it there by means of the dog 
(3, &nd thusleaving the sping 66 on a ten 
sion. Whenever it is desited t0 sto) thd 
m(t01, this Can be acc01mplislined by tripping 
the dog 78 by 1mearis of the 81, tlius 
permitting the spring 66 to jerk the Caml 
plate 60 in counter clockwise direction back 
t0 the normal position, shown in Rig, 1. 
In case of an overload, the Solenoids 94 

vill be energized excessively and will pul 
ttp on their cores 95, thus causing the end 
90 of the lever 89 to trip the dog 78 and 
stop the motor. 

It will be seen that we have prowided 
mechanism by which a circtit Can be Closed 
instantly, can be changed as guickly fron 
one arigemierit to inother, and Can be 
qticky broken. The mechanism is compar 
atively sinple and is sure in its mode of 
operation, - 

Ihe device is automatic in its action; it 
will be inoted that when the Switch is ii) 
its notial open position, it cannot be throwin 
directy to fill rtinnifig position, but faust 
firs be thrown to the siting pgsitiog. t 
is futther atitomatic in that quick action is 
inievitable; it is impossibile for an attendant 
to brealk or make the coiatacts slowly, even 
if he tries, Ihis qtaick action does away 
with the formation of injurious arcs and 
thus presetives the contact terminals. For 
motors of several htndred kilowatts stip 
plied with curtent at several httindred volts, 
here wotld be very destrtictive ards formed 
at the tertminals, unless they weite made or 
brolken alinost instantaineously as is the case 
in otit device. Anothet point of advantage 
is that the contact terminals when Imaade 
are pressed tighttly and firmily together by 
the springson which they ate mounted, 

IBy means of the nutson the bolt 43, the spring 41 can be adjusted relatively to the 
ends 42 of the bar 39, so asto maike the three 
contact terminals 46on one side touch their 
respective coacting fixed terminals 48 at the 
same instant, In this way, the three cir 
cuits are made and brolken exactily simul taneotisty. 
All movable and wearing parts are so 

arranged that every one can be gotten at 
easily and replaced when necessary with 
very little troible and time: 

B: 

All the Contact terninals are safely in 
Glosed in 3, stitab}( h0using whicll i8 al)80 
litely diust, 19100f. Tlad (i(vidd can b() 
()(18((l ly C011I)iurtltiV(y II18kild(Il lly01 
(rs, al(l li1(r1(30 tll(l C0ntr() ()f llig( irlducti() 
notors (:llin l)e Safely (3)trus(d to therm. 
Mary Citler ldvantages Will bit apparent t() 
those skilled in the a1t t() which tlis i11 
vention relates. 
In the folowing Claitns, WG CIIploy the 

t(rin " (tri-plate” in a br0tld S(Inse to tefet 
t0 tld 11elmber (0 01 its e(Inivildint. 
We Clai--- 
1. All electric switin comprisug an up per slitell adapted to l)e supp0rted jin a suit 

tble 11at111en', the front, Wal of Said hiell 
bettg 1ehovill)le, a lower sillell :ldapted t0 be 
seculred t0 (lie lippel Sliell, Couttict teriminals 
withirl tile lower sliell supported by inside 
halgers depelding f10ml1 the upper sliell, 
&nd meChanism Secuired to the floint Wall of 
the upper shell for ope18ting and contolling 
said coltact terillals, said 1mechamism Ire 
1naining moulted On Said font wall when 
the latter is iteinowed from the rest of the 
Shell. 

2. An electrid Switch Colimplising a Casing 
adapted to be stippotted in a suitable man 
ner, contact terminals Within the Casing, 
imechanism secured to one ouitside face of 
the casing for operatirgaind controlling said 
Contact terminalis, a handle for actuating 
said finechanism, an overload circuit breaker 
fitiounted on another outside face of the cas 
ing and having Connegtions around the cor 
Imiel of the Casing to also actuate Said Inech 
8nisirl, and a hood attached to the CaSing to 
protect said overload circuit brealker. 
3. An eledtric switch Comprising an up 

per shell, a lower shell adapted to be secuted 
thereto, eXtension brackets hanging down 
from the upper shell within the Iower shel, 
a horizontal slab of insulation attached to 
the Iower ends of said brackets, stationary 
eontact terminals mouited on the tinder face 
of said slab, trunnions also attached to Said 
brackets, and a member Carrying inovable 
Contacts mouited on Said trunnions - 

4. Amelectric switch comprising an uper 
shell, a lower shell securred theretio, brackets 
hanging down from the upper shel within 
the lower sh?, fixed contact terninals sup 
ported by said brackets, trunnions also sup 
ported by said brackets, and a movable men 
ber mounted on Said trunnions Carrying con 
tacts adapted to engage the fixed Contacts, 
said member being adjustably supported 
on the lowet ends·of said bracketS. 

5. An electric switch Comprising an ti)-. 
er shell, 8, lower shell secured thereto, 

bradikets depending fron the tipper Shell 
within the Iower shell, fixed contaot termi 
mais supported by said brackets,_trunnions 
carriedby the lower ends of said brackets, 
a bar pivotally mounted on said trinnions, 
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fiexible Contact strips fixed on said bar and 
adapted to engage the Said fixed Contact 
ml and mechanism to operate said 

3". 

6. An electric switch Comprising an inSu 
lating slab, fixed opposite Contact terminals 
on said slab, an oscillatory bar between said 
fixed terminals adjacent t0 the Slal), 8nd 
fiexible contact terminals extending across 
the bar and adapted to engage the fixed Con 
tact terminals alternatively acCording t0 
Which way the bar is oscillated, 

7. An electric switch comprising a hori 
zontal insulating slab With opposed fixed 
contact terminals on its lower face, a hori 
2ontal bar beneath the said slab inounted t() 
oscillate on its axis, said slabhaving holes 
therethrough above Said bar, transverse 
fiexible contact terminals Carried by said b81 
and adapted to engage the said fixed ter 
Iminal8, and Conductors passing through Said 
holes in the slab and comile6ted tosaidtrans 
Verse contact terminals. 

8. An electric switch comprising a shell 
adapted to contain oil, a horizontal insulat 
ing slab Supported in the oil, fixed contact 
terminals on the under face of the slab, a, 
movable member pivotally supported be 
neath the Slab, and Coacting movable contact 
terminals.carried by said member. 

9. AIn electric switch comprising a fixed 
Contact terminal, a movable member Carry 
ing a, C0acting terminal, a movable camplate 
0peratively connected to said Inovable mein 
ber, a dog on a fixed pivot adapted to posi 
tivelyinterlock with Said can plate, an in 
dependentily Imovable hand lever, a spring 
Connecting the saidhandlevertiothe Said cam 
plate, means to positively withdraw the dog 
fron the cam plate in a certain definite po 
sition of the hand lever, and means to lock 
the hand lever in a position to put the said 
spring on a tension when the dog interlocks 
with Said can plate. 

10, An electric switch comprisinga fixed 
Contact terminal, a movable member Carry 
ing a Contact terminal adapted to Coact 
therewith, a motched cam plate operatively 
connected to said movable member, two 
dogs adapted to lock positivelly into the 
Imotiches of said cam plate, an independentily 
Imovable hand lever, a springgonnection be 
tween the Cam plate and the ? lever, and 

. means to lock the lever in a position to put 
55 
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he spging ong tensio when one of the dogs 
locks into said Can plate. 

11. AIn electric switch Comprising an up 
per and a lower shell adapted to be secured 
together, a fixed Contact terminal Supported 
in the lower shell, an oscillatory beam 
mounted in the lower shell and carrying a 
Coacting contact terminal, a, Walking beam 
secured to said oscillatory beam, another 
walking beam in the upper shel, inks con 
necting the respective ends of the two walk 
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ing beart18, and mechanism outside of the 
upper sheltio operate the upper beam, 

12. AIn Gle0trid Switch C0mprising an os 
Cillatory Shaft, adapted to actuate the mov 
abl(, C011t&C(, terininal of the switch, a caum 
plitte fixCd on said shaft, a hand lever 
1008(ly m10ulted ?011 the Sune shaft, a dog 
3(IRI)ited t0) positively interlock with the 
Clail Plate, 8 Spring Connecting the Said 
hand lever and C&m Iplate, Ineams to posi 
tively withdiaw the dog fron the can plate 
in a Certain defite position of the hand 
lever, and 1mealins t0 lock the hand lever in a 
position to put the Said Spring on a tension 
when the dogintellocks With Said Cam plate. 
13. Atl electric Switch Comprising an os 

cillatory shaft adapted to actuate the mov 
tlble contact terminal of the switch, a cum 
plate fixed on Said shaft, a hand lever 
1003ely Illouinted orl the Saline shaft, a dog 
011 :l fixed pivot adapted to coact with the 
Cam plate, a Spring Connecting the Said 
hand lever ald Camplate, Said hand lever 
being adaptedl in one position to engage the 
Clog thus Teleasing the Cam plate and per 
Imitting the spring to actuate the Saine, and 
Imeans to lock the hand lever in a position 
t0 extend the spiring When the dog eigages 
the Can plate, 

14, An electric switch comprising an OS 
cillatory shaft adapted to actuate the Imo"- 
able Contact, 11ember of the switch, a inotched 
can plate fixed on said Shaft, tWo dogs 
adapted to coact therewith, a hand lever 
loosely mounted on the same Shaft and 
adapted in certain positions to engage the 
dogs and Irelease the Same, 8, Spring Connect 
ing the hand lever to the Cam plate, and 
ineans to lock the hand lever in a position 
to extend the spring When one of the dogs 
engages the Cain Iplate. 

15. An electric switch comprising an os 
olatory shaft adapted to.actate the nov 
able contact terminal of the Switch, a 
Inotiched can plate fixed on the shaft, a 
dog engaging a motich in the Cain plate When 
the switch is in open position, a hand leyer 
loosely mounted on the same shaft, a spring 
connecting the haind lever to the Cam plate, 
Said lever being adapted to diseingage the 
dog fron its Inotch in the gam Iplate and 
thus permit the spring to oscillate the Saine, 
and means to lock the hand lever in a posi 
tion to put the spring under tension when 
the dogengages the C3m Iplate. 

16. An electric switch Comprising two 
alternative fixed contact terminals, a mov 
able contact terminal menber 8dapted to 
engage either one of the fixed terminals, an 
oscillatory shaft controlling said movable 
member, a notched cam plate fixed on the 
osgillatory shaft.a dog engging motch i 
said camplate when the switch is in Ineutral 
position, and another dog engaging either 
of two notches in the cam plate when the 
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switch is in its corresponding closed posi 
tions. 

17. An electric switch comprising tw0 
&ltertlative fixed Contact terminal8, 8 mov 
able contact terminal inember adapted t0 
engage either one of the fixed terminals, 311 
oscillatory shaft controlling said nowable 
Imenber, a motched cam plate fixed on the 
osgillatory shat a dogengging 10tch i 
Said Cam plate when the switch is in leutral 
Iposition, another dog engaging ether 0t 
wo notches in the Teamplate, whign the 

switch is in its corresponding Cl0sed posi 
tions, a hand lever loosely mounted on the 
Oscillatory shaft, and a spring Contlecting 
the same to the can plate. 

18. An electric switch comprising tw0 
alterriative fixed Contact terminals, a in0w 
able Contact terminal member adapted to 
eingage either one 0f the fixed terninals, al 
0scillatory shaft controling said mowable 
menber, a Inotiched eam plate fixed On the 
osglatory shaft, a dog engging notch i 
Said camplate when the switch is in ineutral 
position, another dogengaging either oftwo 
Illotches in the Cam plate When the Switch is 
in its gorresponding closed positions, a hand 
lever : loosely mounted on the osciliatory 
shaft, alid i spring connecting the same to 
the cam Platesid ever being &idapted to strike against said dogs thus Teleasing the 
Same and permitting spring to act upon 
the Carn plate. 

19. An electric switch comprising two al 
ternative fixed contact ternials, a movable 
C9tact terminal Inginber adapted to engage 
either one of the fixed terminals, an oscil 
atory Shaft controlling said movable men 
ber, a, Inotiched caum plate fixed on the oscil 
latory shaft a dogengging a notch insaid 
calin plate when the Switchis in Ineutral po 
sition, and another dog engaging either of 
tW0 Inotches in the cam plate When the 
Switch is in its corresponding closed posi 
tions, the radius of saidcam plate increasing 
progressively from one of said last two 
motiches to the other. 

20. An electric switch comprising an os 
cillatory shaft controlling the movable con 
tact terminal of the switch, a notched cam 
plate fixed on said shaft, a hand leverloosely 
mounted on Said shaft, fixed stops to limit 
the movement of the hand lever, and a dog 
to coact with the notched cam plate. 

21. An electric switch comprising an oscil 
latory Shaft controlling the movable contact 
terminal of the switch, a Inotched cam plate 
fixed on said shaft, a hand lever loosely 
mounted on said shaft, fixed stops to linit 
the movement of the hand lever, and a do 
to coact with the notched cam plate, sai 
ever bging.adapte to disengagg the dog 
just before it strikes against its fixed stop. 
22. An electric switch comprising an oscil 

latory shaft controlling the contact 

terminal of the switch, a Cam plate fixed on 
Said 8haft, a hand lever lo08ely mounted on 
Said shaft, meanstolock the hand lever in 8m 
internediate position, 3nd meansto lock the 
Call Plate In a Certaill Position, 

23, An electric switigh Comprising an oscil 
latory menber gontroling the n0wable gon 
tact terminal of the switch, a dog to 1ock 
this oscillatory menber in Certain definite 
?" a spring acting up011 the oscill latory imember, hand operated means to 
withdraw the dog, and an overload circuit 
brealker also acting on the same dog to te 
1ease it, 
24, An electric switch comprising a cas 

ing, contirol mechanism mounted on the 
front of the casing, a hand Illever to acttlate 
said control mechanism, an overload Cir 
cuit breaker mounted On the side of the Cas 
ing, and operating connections extending 
fron said oyerload circuit breaker aroun 
the corner of the c&sing to actuate the same 
mechainism. 

25. Amelectric switch for starting an in 
duction motor Comprising a In0wable mern 
ber Carrying Contact terminals adapted to be 
locked in any one of three positions, One po 
sition being full open, the inext Iposition be 
ing that for stating fron half voltage taps, 
and the third position that for runningat 
full voltage and mirechanism to constrain the operation of the switch incyclic order from 
ome position to the ineXt as Imamed. 
26 An electric switch Comprising an up-. 

per shell, a lower shell secured theretio, in 
fiegral brackets hanging down ton the up 
per shell within the lower shell, fixed Con 
fact terminals supported by Said brackets, 
detachable eXtension brackets attaChed to 
the lower ends of said integral brackets, Said 
detachable brackets carrying trunions, and 
a member pivoted on said trunnions garry 
ing contacts adapted to engage the said fixed 
ContactS. -- 

27. An electric switch for starting a poly 
phase induction Inotor a SUpport, 
a hanger depending therefrom, a horizontal 
slab of insulating Imaterial attached to Said 
hanger, a member pivotaly mountedbeneath 
theslab, contact terminals carried by said 
movable member conductively connected to 
the motor, and fixed contact terminals 
mounted on the under fage of the slab to C9 
operate with the movable terninals said 
fixed terminals being supplied with difere voltages, and an oil receptacle inclosing al 
said Contact terminals. 

28. An electric switch comprising a fixed 
contact terminal, a movable member Cary 
ing a coacting terminal, a movable Cam Iplate 
operatively Connected to said movable men 
ber, a dog on a fixed Ibivot, said Cam plate 
being abruptily Inotched to receive said dog, 
an dependeity moyable hand leyer, 
spring connecting said can plate and hand 
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