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Egog AS E. 25.33 J., F is 3: 

fo (till ekom it may concern. 
Be it known that, , ; Eiolf As 

a citizen of the United Sta&cg, 
Ailwaukee, in the county of Riilwaukee 
State of Wisconsin, havé invented 
useful improvements is Elec. 
of which the following is a faii, 
cise, and exact description, reference being 
had to the accompanying drawing, for::::: 
a part of this specification. 
My invention relates to improvements 

3. 

i: 

electric switches, and more particularly to 
those which are electro-Eagnetically 
erated. 

Miy invention has for its object, , 3 
an efficient and durable switch, p:: y applicable for controlling circuits through 
which large currents are assed. 
Other objects and advantages of tiny iii 

vention will be hereinafter set forth. 
For the purpose of more illy disclosing 

the characteristic features of any invention, 
shall describe the embodiment thereof, 

illustrated in the accompanying drawings, 
which device is one that have worked out, 
in practice. It should be understood that 
my invention is not limited to the 92rtici, is: 
construction illustrated, but is capable ci 
various modifications. 
The views in the accompanying drawings 

are as follows: 
Figure 1 is a front, elevation of the de 

vice; Fig. 2 is a side elevation of Fig. ii; 
Fig. 3 is a view similar to Fig. , showing 
parts of the device in section; Fig. 4 is a 
sectional view taken on line 4-4 of Fig. i; 
Figs. 5, 6 and 7, are enlarged detail views of 
parts of the device, and Fig. 8 diagram 
matically illustrates one circuit arrange 
ment for this device. 
The device illustrated is provided with a 

Supporting frame 1, having suitable sup 
porting members 2. For convenience of 
manufacture, I prefer to form the frame in 
two parts, which may be secured together in 
any suitable manner. 
the supporting frame is best illustrated in 
Figs. 2, 3 and 4. The two members of the 
frame are of substantially the same con 
struction, and I shall, therefore, only de 
scribe one of the same in detail. Each nein 
ber of the frame is preferably provided with 
a back portion 3 and a forwardly extending 
portion 4. The for 28::fly extending poi. 

The construction of 
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to the fraine i by oiás 23°. Sig 

screw-threaded skeins 12, which pass throish. 
eR's 33 provided on the Supporting is: 
Secured to the back of the supporting fea. 
is assinsulating panelisi, formed of any Sli: 
able 3:laterial. The ganel 4 is secured a 
the igtver part of the raine by 

22 i the fraine by the sei: 
of the contact blocks i. the sters 

arry nuis i6, adapted to beaz agains, the 
k of the insulating panel. 

(hereinafter explained, the stems of the coa 
therefore, provided with binding nuts 1'. 
Fulcrumed on pias 19, which pass through 
of contact arms 20. The arms 20 are prefer 
ably provided with angularly disposed tail 
arranged to overlap and interfit, as shown in 
Fig. 4. Extending through the overlapping 

blocks li are prefarably provided with, 
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tact, locks form binding posts and are, 

the base of the supporting frame, are a pair 

pieces 21, the ends of which are preferably 

ends of tie tail pieces 21 of the contact arms 
is a pin. 22. The apertures in the tail piece 
2i, througi which the pin 22 extends, are 
preferabis sightly elongated to permit, the 
contact arians to be moved inwardly. This 
arrangemen, provides means fox limiti, 
the oia ward aoyenazi of the contact; a rins 

insi'es novenaea; of the contact arms 
iy. The contact &rars 20 are is 
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adapted to be drawn inwardly by electro 
magnets 23, mounted on the cylindrical por 
tions 5 of the frame, said cylindrical por 
tions forning the cores of Said magnets. 
The magnets are preferably wound on insul 
lating spools 24, of any preferred type, and 
in practice I prefer to interpose metallic 
bushings 25 between the insulating spools 
and the cylindrical portions 5 of the Sup 
porting frame, The busings are preferably 
provided at their ends with annular flanges 

20 
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for engaging the ends of the insulating 
spools. As shown, the ends of the magnets 
23 project beyond the ends of the cylindrical 
portions 5 of the frame, and I therefore 
preferably form annular recesses 28 in the 
contact arms 20 for receiving the ends of 
the magnets to permit the arms to be drawn 
inwardly sufficiently to engage and Seal with 
the ends of the cylindrical portions 5 and 
the extensions 6 and 7. 
With the arrangement, thus far described, 

I have found, in practice, that upon the clo 
sure of the circuits of the magnets 23, the 
arms 20 are quickly drawn inwardly, but 
rebound and fall backward almost immedi 
ately. This I have found is due to the fact 
that when the circuits of the magnets are 
closed the current therethrough does not rise 
to its full strength immediately on account 
of the retarding effect of self induction, and 
consequently the magnets are not sufficiently 
energized to retain the arms in closed posi 
tion. This difficulty I have found can be 
overcome by reducing the gap in the mag 
netic circuit of each magnet so that its mag 
netic flux will not seek the path through the 
arm 20 until after the current through the 
magnet has attained nearly its full value 
and a strong magnetic field has been de 
veloped. This result can be secured in a 
simple and efficient manner by placing an 
iron ring .30 at the outer end of each mag 
net. With this arrangement it will be seen 
that when the circuits of the magnets are 
first closed, the magnetic flux will pass 
through the iron rings instead of through 
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arms 20 inasmuch as the paths through the 
rings are shorter. Thus the arms are not 
drawn inwardly until the current through 
the magnets attains nearly its full strength 
and the cores are strongly magnetized. 
When the arms are finally drawn inwardly 
they will be firmly held in closed position. 
The rings are preferably formed with annu 
lar flanges 31, adapted to surround the ends 
of the insulating spools upon which the 
magnets are wound. The rings 30 are held 
in place by means of rods 32. One end of 
each of the rods 32 is screwed into the 
frame, while the other end passes through 
an ear 33 provided on the rings 30. Nuts 
34 are then screwed onto the ends of the 
rods 32 to hold the rings in place. 
In practice I prefer to provide means for 

inwardly against the cross 

manually operating the contact arms in the 
event the magnets fail to operate. Of 
course, various means may be provided for 
this purpose. The means, which I have 
shown for accomplishing this purpose, com 
prise a pair of hand wheels 35, the hubs 36 
thereof being threaded onto Screw-threaded 
rods 37 projecting, from the ends of the 
cylindrical portions 5 of the frame and ex 
tending through suitable apertures provided 
in the contact arms. The rods 37 are pref 
erably screw-threaded into the ends of the 
cylindrical portions 5 and are prevented 
from turning by means of screws 38. The 
arms 20 are preferably recessed to receive 
the hubs 36 of the hand wheels. Interposed 
between the arms 20 and the ends of the 
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hubs 36 are disks 39, which bear against 
coil springs 40 surrounding the rods 37, and 
set into suitable recesses provided in the 
ends of the hub. For locking the hand 
wheels against rotation, when not in use, I 
provide locking pins 41, which pass through 
the hubs 36 and the rods 37. It will thus be 
seen that by removing the pins 41 the hand 
wheels may be turned on the rods 37 to 
force the contact arms inwardly. As be 
fore stated, these hand wheels are provided 
merely for the purpose of operating the 
arms 20 should the magnets, for any rea 
son, fail to operate. . 
At their upper extremities the arms 20 
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are preferably bifurcated to receive arciug 
contact arms 45, which are fulcrumed on 
pins 46 passing through the bifurcated por 
tions thereof. In practice any desired num 
ber of arcing contact arms may be mounted 
on each of the contact arms 20. In the de 
vice illustrated I have shown two of such 
devices provided on each contact arm. The 
arcing contact arms are provided at their 
upper ends with arcing contacts 47, of any 
desired type. The contacts 47, which I 
have shown, comprise angle plates, having 
one end therof beveled or inclined and fit 
ting into correspondingly shaped notches in 
the arms 45. The contacts are secured to 
the arms by means of screws 48, (Fig. 5). 
The bifurcated portions of the arms 20 are 
preferably connected by a cross piece 49. 
Projecting from the cross piece 49, and ex 
tending through suitable apertures provided 
in the contact arms, are rods 50, the ends of 
which are preferably screw-threaded and 
carry nuts 51. Surrounding the rods 50, 
and interposed between the arcing contact 
arms and the nuts 51, are coil springs 52, 
which tend to force the arcing contact arms 

pieces 49. The 
pressure of the springs 52 may be regulated 
by adjusting the nuts 51 on the rods 50. 

Secured to the contact arms 20, below the 
arcing contact members, are a plurality of 
main contacts 55. Any number of these 
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contacts may be provided. In practice I 130 
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prefer to form the main contacts of a plu 
rality of laminations adapted to be secured 
in suitable holders 56 and to the contact 
arms 20 by means of bolts 57. The lami 
nated main contacts 55 are so arranged that 
their lower extremities will engage the con 
tact blocks 11 carried by the supporting 
frame. Extending upwardly from the 
main contacts 55 are a series of spring 
fingers 60, each provided at its end with a 
contact or contacts 61. The auxiliary con 
tact members 60 may be conveniently se 
cured in the main contact holders. The 
arcing contacts, the auxiliary contacts and 
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the main contacts, are so arranged that 
when the arms 20 are moved inwardly said 
contacts will successfully engage their re 
spective stationary contacts in the order 
named. The arcing contact arms are elec 
trically connected to the arms 20 by flexible 
conductors 58. 
The stationary contacts which are adapt 

ed to be engaged by the upper ends of the 
main contact and the arcing contacts, are 
carried by a frame 70, which may be of any 
desired construction. As shown, the frame 
70 is provided with a back portion 71, 
adapted to bear against the front of the in 
sulating panel. Projecting forwardly from 
the portion 71 are a pair of substantially 
parallel extensions 72, which have rear 
wardly projecting screw-threaded stems 73, 
extending through suitable orifices provided 
in the insulating panel. The stems 73 serve 
as means for securing the frame 70 to the 
insulating panel and carry nuts 74, adapted 
to be turned to draw the frame firmly 
against the panel. As will be hereinafter 
explained, the stems 73 form binding posts 
and are, therefore, provided with nuts 75. 
Extending downwardly from the extensions 
72 are arms 76, provided at their ends with 
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enlarged portions 77, which are secured to 
gether by bolts 78, but separated by a strip 
of insulating material 79. The purpose of 
insulating the portions 77 from one another 
will be hereinafter explained. Each of the 
portions 76 is provided with a rearward ex 
tension 80, having a screw-threaded portion 
passing through the insulating panel and 
carrying a nut 81, adapted to be turned 
against the back of the insulating panel. 

arrangement provides additional 
means for securing the fraine to the insulat 
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ing panel. In practice prefer to provide 
the portions 77 of the frame with contact 
surfaces 82, adapted to be engaged by the 
upper ends of the niain contacts carried by 
the arms 20. Extending upwardly from the 
portions 77, and preferably formed inte 
grally therewith, are carbon contact holders 
85. The contact holders 85 are constructed 
to receive carbon contact blocks 86, which 

65 
may be retained therein by suitable clamp 
ing plates 87 secured in place by bolts 88. 

The carbon contact blocks 86 are arranged 
to be engaged by the arcing contacts 47 
carried by the contact arms 20. The contact 
holders 85 are also provided with contacts 90 adapted to be engaged by the auxiliary 
contacts 61 carried by the contact arms 20. 
For disrupting the arcs produced by the 

arcing contacts, provide blow-out devices 
having iron cores 91 arranged between the 
arms 6 of the frame 70 and the arcing con 
tact holders 85. Secured to the ends of the 
cores 91 by screws 92, and arranged on op 
posite sides of the carbon contact blocks S6, 
are pole pieces having polar faces 93. The 
blow-out devices are supported by means of 
extensions 94, having screw-threaded por 
tions passing through the insulating panel 
and secured therein by nuts 95. Arranged 
between the polar faces are insulating chutes 
or barriers 96, having a portion 97 disposed 
between the cores 91 and the carbon contact 
holders 85. With this arrangement it will 
be seen that the cores of the blow-out 
devices are surrounded on three sides by 
port...ons of the frame 70. As will be here 
inafter explained; the current passing 
through the frame 70 magnetizes the cores 
of the blow-out devices and hence no special 
blow-out coils are required. 
As shown in Figs. 1, 2 and 4, may pro 

vide auxiliary, switches adapted to be actu 
ated by the contact members when moved 
inwardly. These switches may be of any 
desired form. As illustrated, they are 
mounted on an insulating panel 100, secured 
to the supporting frame above the magnets 
23 by means of bolts 101. Suitably secured 
to the panel 100, and projecting outwardly 
therefrom, are two pairs of contact studs 
102 adapted to be bridged by the contact 
disk 103. The contact disks are loosely 
mounted on rods 104, which are slidably 
mounted in brackets 105 secured to the in 
sulating panel. Rigidly mounted on the 
rods 104 are collars 106, against which the 
contacts are arranged to be pressed by coil 
springs 107. The springs 107 surround the 
rods 104 and bear against the end of the 
brackets 105, thereby normally holding the 
contact disks against their respective sets 
of contact studs. The disks 103 are ar 
ranged to be disengaged from their contact 
by studs 10S, carried by the contact mem 
bers and arranged to engage and press the 
rods 10-4 inwardly when the contact mem 
bers are moved inwardly. As illustrated, 
the studs 108 are screw-threaded and are 
adjustably secured by nuts 109 to ears 110 
provided on the contact members. In prac 
tice, the contact studs and the bolts for 
securing the brackets, are arranged to pass 
through the insulating panel and I, there 
fore, prefer to interpose a layer of insulat 
ing material 111 between said panel and the 
supporting frame to prevent short circuits. 
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In Fig. 8, which diagrammatically illus 
trates one circuit arrangement for the 
switch, I have shown the switchin a sche 
matic way. The supporting frame and 
the switch arms having been omitted in this 
view, I have shown the arcing contacts 47, 
electrically connected to the main contact 
blocksil by conductors 112. The contact 
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blocks 11 are shown to be electrically con 
nected by a conductor 113, which in turn 
is connected by conductor 114 to main line 
115 of the supply circuit. The binding posts 
73 of the frame 70 are electrically connect 
ed by a conductor 117, which in turn is con 
nected to one side of a translating circuit. 
118. The opposite side of the translating", 
circuit is connected by conductor 119 to 
main line 116. Any suitable translating 
devices 120 may be connected in the trans 
lating circuit. As shown, the windings 23, 
for operating the main contact arms, are 
connected in series across the supply cir 
cuit. It should be understood, however, that 
the windings may be connected in circuit in 
any desired manner. For controlling the 
circuits of the windings 23, a switch 121 
may be provided, and for reducing the flow 
of current through the windings, after the 
contact arms have been drawn inwardly, a 
resistance 122 may be connected in circuit 
there with. The resistance 122 is arranged 
to be normally short circuited by the auxil 
iary switches. With the switch 121 open, 
no current will flow through the windings 
23 and consequently the contact arms will 
be in their open position. Therefore no 
current will flow through the translating 
devices. Assuming now that the switch 121 
is closed, circuit will be closed through the 
windings 23. This circuit may be traced 
from main line 115 through switch 121 
through the auxiliary switches and the 
winding 23 to main line 116. It will thus be 
seen that the resistance 122 is excluded from 
circuit. As soon as the magnets 23 become 
fully energized the contact arms are drawn 
inwardly, causing the arcing contacts, the 
auxiliary contacts and the main contacts to 
engage their respective stationary contacts 
in the order named. As soon as the arcing 
contacts engage the carbon 'contacts, cir 
cuit is closed from main line 115 by con 
ductor 114 to conductor 113, thence divid 
ingly through the contact arms and the arc 
ing contacts to the carbon contacts on op 
posite sides of the frame 70, and thence 
through the translating devices to main line 
116. Owing to the peculiar shape of the 
frame 70, and to the insulation, the current 
flowing, when only the arcing contacts are 
closed, is forced to take tortuous paths 
around three sides of the cores of the blow 
out devices. This results in magnetizing 
the cores of the blow-out devices and caus 
ing the blow-out devices to disrupt any arcs 
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formed between the arcing contacts. When 
the contact arms are drawn to their inner 
most positions the main contact brushes will 
bridge the main contacts 11 and 82. Of 
course, as soon as the main contacts are 
closed, little or no current will flow through 
portions 85 of the frame 70. However, when 
the arms 20 move outwardly, the main con 
tact brushes will leave their respective con 
tacts before the arcing contacts are sepa 
rated, and, therefore, the cores of the blow 
out devices will be magnetized in ample 
time to extinguish the arcs formed between 
the arcing contacts as they are separated. 
When the switch arms 20 reach their closed 
position the auxiliary switches are opened, 
thereby inserting the resistance 122 in cir 
cuft with the windings of the magnets 23. 
This results in decreasing the flow of cur 
rent through the magnets to an amount just 
sufficient to cause said magnets to retain the 
contact arms in closed position. 
As already set forth, the construction 

which I disclose provides two paths for the 
current passing therethrough, and conse 
quently the arcing between each set of arc 
ing contacts is reduced. It should be under 
stood, however, that my invention is not 
limited to this arrangement, as one contact 
arm might be sufficient. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent, is: 

1. In an electric switch, the combination 
with a magnet frame having at its base 
means for supporting the same in a vertical 
position, horizontally disposed electromag 
nets mounted upon opposite sides of said 
magnet frame in axial alinement, switch 
arms pivoted upon opposite sides of said 
magnet frame contiguous to its base to be 
actuated by said electromagnets and con 
tacts carried by said magnet frame to be 
engaged by said switch arms. 

2. In an electric switch, the combination 
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O 
with a magnet frame having at its base 
means for supporting the same in a vertical 
position, horizontally disposed electromag: 
nets mounted upon opposite sides of said 
magnet frame in substantially axial aline 
ment, switch arms pivoted on opposite sides 
of said magnet frame contiguous to its base 
to be actuated by said electromagnets, an 
insulating panel secured to and supported 
by said magnet frame and a set of contacts 
to be engaged by each of said switch arms, 
certain of said contacts being mounted 
directly upon the magnet frame and others 
upon said insulating panel. 

3. In an electric switch, the combination with a vertically disposed self-supporting 
magnet frame, of an electromagnet carried 
thereby, a vertically, arranged switch mem 
ber pivoted to said magnet frame and ar 
ranged to be actuated by said electromagnet, 
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Qi; digice, said contact hoider being 
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with nea; 

said electromagnet. 

frame and arranged to be actuated by 

!d wheel having :ES 
i{i} for actuating said switch incaises 

4, an an electric sivitch, the can bia): 
'A'iti, ::, ris. fir: The provided ai, is bias 

for Silpporting tine same in a 
itericai positier, said a) agei, ii'a is having 
3. horizontaily disposed cylindricai porti. 

sect'eraghet in outed upon sai 
'ai portion of said traine, pole i 
d electiomagnet projecting it 

Eagnet frame above and below said cyli:- 
drical portion and disposed in a pai'aile 
relation thereto and a vergically disposed 
Stitch arm fulcrumed to said magnet, frame 
zind constituting an ariinature for said elec 
irofiiagnet, said SYitch arna when attracted 
iy said electronaget coöperating with said 
poie pieces to complete inagnetic circuits for 

5. In an electric switch, the coli ibination 
with a magnet frame having a cylindrica 
portion and projectii: prions arranged 
substantially paralliei cogise axis of said 
cylindrical portion, an electromagnet molt 
ed on the cylindrical portion of said raine, 
a Switch arm fulcrumed to said Yagnet, 

Said 
snagnet, said Switch arm and said project 
ing portions of the frame being adapted to 
coi?aplete magnetic circuits for said jagnet, 
; screw-threaded rod projecting it "on the 
iylindrical pozition of said frate and ex 
&Yading (irough said switch ara, and 2. 
Band wheel having an internaliy Screw 
threaded hub fitting onto said rod, said hand. 
*Reei being adapted to be turned i3 actuate 
SEid switc. arn. w s 

6. Ba an electric switch, in coiliations 
Radvae contact member, a stati 
23, holdier carrying a nail coniaci. 
ing contact, arranged to be 

said Siyitch member, and ::, ragiletic 
gÉ::ced to for to a torteiis conducting ath. 
about £he core of said bicv-out, device. 

'. In an electric switch, is combination, a. 
Anotable contact men be?", a stationary co:- 
act holder provided with a contact a?iapied 
to be etagaged by said contact, meanber, and 
a magnetic blow-out device having a core 
fitting betweeii portio:}s of Said contact 
hoider, the contact on said hoider zeing SC 
located as to cauge the current passig 
therethrough to also pass through the pc 
tions of said holder surrounding Said core. 

8. in an electric switch, £ie co::iiilation 
with a movable contact neinber, of a sta 
tionary contact holder 3rovided with a cor:- 

said coat: 
neinber, said contact, hoice: aviag s2 
stantially parallel condu ions eleg 
trically connected at, one 2.2d a mag 
netic blow-out device having a coi'e disposed 
between the parallel polio 
the contact on said hoider being so arranged 

S 

as 

is of said hoider, 

5. 

electromagnetic apparatus, a 
able alember, a winding therefo' 
substantial amont of self-indic 

i' in Jilizing the latter for free movement 
EG'\al'd tail away iron the first named nem 
i.e. aid ineans providing a magnetic circuit 
it inting said i Ovable member of such reia. 

tively over reluciance as to permit the pas 
s toi magnetic flux sufficient to prevent, 
the atti: action of said nosable member until 
tile current in the magnetizing winding 
Eises () substantially its fail value. 

it). it an electric switch, in combination, 
: agnet fraine, an electromagnet having a 
core attached to said frame, said frame having projections extending substantially 
parallel to the axis of the magnet core, a 
contact member adapted to be actuated by 
said imagnet and forming the armature 
thereof, and a magnetic ling arranged at the 
eid of said 'nagnet for diverting the mag 
letic flux of Said magnet from said contact 
Rember until said magnet becomes substan 
Šially fully energized. 

ii. In an electric switch, in combination, 
two contact members, electromagnetic means 
tending to operate the same in opposite 
directions independently of one another and 
interlocking means for said members insur. 
iing operation thereof in unison. 

12. in an electric switch, in combination, 
to contact members, electromagnetic means i. 

tending to operate the same in opposite 
directions and independently of one another, 
Ihalali: operating aeans for said members 
iiid interiocking Bheans for said members 
inst: irig operation thereof in unison. 

13, it an electric switch, in combination, 
3. Inagnes, frame, electromagnets mounted 
:inereo, a pair of contact members movable 
i: opposite directions and adapted to be 
actuated by said magnets, said contact men 
i&rs being interlocked to move in unison, a 
pair of stationary contacts carried by said 
imagist frame, and a stationary contact 
hoider provided with a pair of contacts. {:..ch 
{}i Saifi contact members being adapted to 
electrically connect one of said contacts on 
said ragnet frame to one of the contacts 
carried by said contact holder. 

an electric Switch, in combination, 
2. Haagnet, frame provided with a forwardly 
e.tending portion provided on opposite 
sides with lateraily extending cylindrical 
portions, electromagnets mounted on the 
cylindrical portions of said frame, and a 
pair of contact, members pivoted on opposite 
sides of said magnet frame and movable in 
opposite directions, said contact members 
being adapted to be actuated by said mag 
inets. 
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15. In an electric switch, in combination, 
a magnet frame provided with a forwardly 
extending portion provided on opposite sides 
with laterally extending cylindrical por 
tions, electromagnets mounted on the cylin 
drical portions of said frame, and a pair of 
contact members pivoted to Said magnet 
frame and movable in opposite directions, 
said contact members being adapted to be 
actuated by said magnets, and projections 
on said magnet frame adapted to be engaged 
by said contact members to complete mag 
netic circuits for said magnets. 

16. In an electric switch, in combination, 
a magnet frame provided with a forwardly 
extending portion provided on opposite sides 
with laterally extending cylindrical por 
tions, electromagnets mounted on the cylin 
tirical portions of Said frame and a pair of 
contact members pivoted to said magnet 
frame and movable in opposite directions, 
said contact members being adapted to be 
actuated by said magnets, screw-threaded 
rods projecting from the cylindrical por 
tions of said magnet frame and extending 
through said contact members, and hand 
wheels having internally sqrew-threaded 
hubs fitting onto said rods, said hand wheels 
being adapted to be rotated to actuate said 
contact members. 

17. In an electric switch, in combination, 
a magnet frame formed in two parts, each 
part having a forwardly extending portion 
carrying a laterally extending cylindrical 
portion and lateral extensions arranged sub 
stantially parallel to the axis of the cylin 
drical portion, said parts being adapted to 
be secured together so that said extensions 
will project in opposite directions, electro 
magnets mounted on said magnet frame, and 
a pair of contact members pivoted to said 
frame and adapted to be actuated by said 
magnets. 

1S. In an electric switch, ill combination, 
a pair of contact member's movable in oppo 
site directions and interlocked to move in 
unison, electromagnets for actuating Said con 
tact member's, said contact members form 
ing the all nature of Said magnets, and means 
for diverting the magnet fluxes of Said mag 
nets; from said contact membel's until said 
magnets become substantially fully ener 

19. In an electric switch, in combination, 
a pair of contact members, movable.in oppo 
site directions and interlocked to move in 

isol, electronagnets for actuating the 
same, said contact member's forning the 
a'nati'e of said imagnets, and a magnetic 

jacent to its corresponding contact member 
for diverting the magnetic fluxes of said 
magnets from said contact members until 
said magnets lecome substantially fully 
energized. 

20. In an electric switch, in combination, 
a pair of contact members movable in oppo 
site directions, a stationary contact holder 
provided on opposite sides with contacts ar'- 
ranged to be engaged by said contact mem 
bel's, magnetic blow-out devices having pole 
pieces disposed on opposite sides of the con 
tacts on said holder, said holder being con 
structed to provide tortuous conducting 
paths around the cores of said blow-out de 
vices. . 

21. In an electric switch, in combination, 
a stationary contact holder provided on op 
posite sides with substantially U-shaped 
politions, having contacts arranged thereon, 
a pair of contact members movable in oppo 
site directions and adapted to engage the 
contacts on said holders, and a pair of mag 
netic blow-out, devices having cores fitting 
into the U-shaped portions of said contact 
holder, the contacts on said holder being so 
arranged as to cause a flow of current 
through the U-shaped portions of said 
holder. 

22. In an electric switch, the combination with a magnet frame provided at its base 
With means for supporting the same in a 
vertical position, a pair of electromagnets 
mounted upon said frame on opposite sides 
thereof, a pair of Switch members pivoted 
upon opposite sides of said frame to be actu 
ated by said magnets, and two sets of coöp 
erating contacts, each of said switch mem 
bers when actuated engaging and bridging 
one of said sets of contacts. 

23. In an electric switch, the combination 
with a magnet frame of electromagnets car 
ried by said frame, Switch members on oppo 
site sides of Said frame forming armatures 
for said electromagnets, stationary contacts 

70 

75 

80 

85 

90 

95 

00 

OS 

to be engaged by Said Switch arms when at 
tracted by said magnets, said switch f 'ms be 
ing electrically connected and said station 
alry contacts being electrically connected and 
all interlock between said switch members 
insuring simultaneous operation hereof. 

24. In an electric switch, in combination, 
a magnet fl'ame having at its base means 
for Supporting the same in a vertical posi 
tion, horizontally disposed electromagnets 
mointed upon opposite sides of said frame 
in substantially axial alinement, electrically 
connected Switch arms pivoted to said frame 
Ol) opposite sides thereof and constituting 
a'atures for said electromagnets, electri 
cally connected contacts to he engaged by 
said switch arms when attracted by sail 
clectrollagicts aid an interlock between 

- said switch a runs ilastiring synchronous op 
rig provided at the end of each magnet ad eration thereof. 

25. In , ) elect lic switch, in collinition, 
a maguct fraine having on opposite sides of 
al) intel'Ile lite portion cylindical projec 
tiolus in Stostantially axial aliellent, elec 
tron lagnetic Windings Inouited on said cylin 
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posite drical portions and switch aims it, 
y said sides of Said frame to be actitiated 

windings. 
26. In an electric switch, in combination, 

a magnet, frame provided on opposite sides 
of an intermediate portion with the oppo 
sitely extending cylindrical portions ar 
ranged in substantially axial alinement and 
with projections from Said intermediate per 
tion extending substantially parallel to said 
cylindrical portions, electromagnetic wild 
ings mounted upon said cylindricai portions 
and switch members at opposite sides of said 
frame to be actuated by said electromagnetic 
windings. 
27. In combination, a magnetic frame pro 
ided at its base with mei:S for supporting 
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the same in a vertical position, said frame 
being formed in longitudinal sections se 
cured together, laterally extending cylindri 
cai portions provided on said Sections in sub 
stantially axial alinement, electromagnetic 
windings Enociated on Said cylindrical por 
tions and switch arms fulcrumed on oppo 
site sides of Said frame to be actuated by 
said electromagnetic windings. 

in witness whereof, i have hereunto Sub 
scribed my name in the presence of two wit 
9.SSOS. 

THOS. E. BARNUM. 
----- 

Witnesses: 
FRANK. H. HuBBARD, 
SJIEEER W. FITZGERALD, 
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