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My invention relates to improvements in 
electric switches and concerns, more par 
ticularly, switches of that class adapted for 
use in connection with electric welding ma 
chines, but is not restricted to such use as it 
may be used in any connection for which it 
may be adapted or appropriated. 
One of the objects of my invention is to 

provide an electric switch mechanism which 
is very durable and efficient, even when the 
switch is used in situations which require 
that it be operated very rapidly and sub 
stantially continuously, and which has : 
long life so that the need for replacement or 
repair of the switch parts is greatly lessened. 
A further object of my invention is to 

provide a switch construction which will 
withstand very successfully the destructive 
or deteriorating effects of rapid and con 
tinuous operation. 
Another object of my invention is to pro 

vide means for carrying off the heat gener 
ated in the switch contacts by the passage of 
the current so as to prevent undue heating 

5 of the working parts of the switch. 
Another object of my invention is to pro 

vide simple and effective means by which 
the contacts of an electric switch may be re 
newed very quickly and easily. 
A further object of my invention is to 

provide an electric switch having means for 
cooling the switch contacts. 
Further objects, and objects relating to 

details and economies of production and 
operation, will definitely appear from the 
detailed description to follow. In one in 
stance, I accomplish the objects of my in 
vention by the devices and means described in the following specification. My invention 
is clearly defined and pointed out in the ap 
pended claims. A structure constituting a 
preferred embodiment of my invention is 
illustrated in the accompanying, drawings, 
forming a part of this specification, in 
which: 

Fig. 1 is a perspective view of the head 
and a portion of the operating lever of an 
electric welding machine, showing a switch 
embodying my invention applied thereto. 

Figure 2 is a longitudinal Sectional view 
through the switch, 

Figure 3 is a plan view of said switch, 
and - 

Fig. 4 is a longitudinal, sectional view 
through one of the switch contacts. 
In the drawings, the same reference nu 

nerals refer to identical parts throughout 
the several views. 

In the pending application of Joseph Led 
winka for Letters Patent for automatic elec 
tric welding machines, Serial No. 430,320, 
filed December 13th, 1920, there is illustrated 
an electric welding machine which is used to 
produce, automatically, a series of spot welds 
in the work placed or fed between the elec 
trocles of the machine. This machine com 
prises a standard having a lower arm, carry 
ing a fixed electrode, and an upper arm in 
which a plunger, carrying a movable elec 
trode, is slidably mounted. This plunger is 
reciprocated, to cause the movable electrode 
to approach the fixed one, by a two-part 
operating lever. The inner part of the 
operating lever is fixed to a shaft, which is 
connected to the plunger by a toggle link, 
and the outer part of the lever is pivoted to 
the inner part. The two parts of the lever 
are held yieldingly in line with each other 
by suitable spring means. The welding cir 
cuit is controlled by an automatic switch in 
which the closing and opening of the circuit 
is determined by the relative positions of the 
two parts of the operating lever so that, 
when the movable electrode exerts a prede 
termined pressure on the work, the contacts 
of the switch move into engagement with 
each other and the welding circuit is closed, 
and, when this pressure is increased a prede 
termined amount, the contacts automatically 
move away from each other and the circuit 
is opened. The outer part of the operating 
lever is connected by a system of links and 
levers with a reciprocating pitman which is 
driven by an electric motor. The operating 
lever is, consequently, actuated or oscillated 
rapidly, for instance, in actual practice, at a 
rate of about 120 strokes per minute. 

I have found that the automatic switch, in 
a machine such as described, has a very short 
life and needs much repairing and replace 
ment of parts in order to keep it in operating 
condition. The copper contacts wear down 
very quickly and have to be renewed and the 
insulating fibre burns out and lets the parts 
of the switch work loose, resulting, fre 
quently, in broken parts. The renewal of 
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switch parts is very often difficult due to the 
fact that the screws and bolts have expanded 
in use and set so tight that they have to be 
drilled out to release the parts. These con 
ditions are very objectionable not only be 
cause of the direct expense entailed by the 
necessity for repairs to the switch, but also 
because of the time during which the ma 
chine stands idle while repairs and replace 
ments are being made. It is among the special purposes of my in 
vention to provide a syyitch which is devoid 
of these objections and which will require 
very little repairing or replacement of parts, 
in other words, a switch which has a long 
life, even when operated under such trying 
conditions as described above. My invention consists in providing means 
for cooling the Switch contacts so as to carry 

. . " heat generated by the passage of the 
current and by arcing and prevent the trains 
mission of such heat to the working parts 
of the switch. I may accomplish this by 
using hollow switch contacts connected in a cQoling system so that a cooling fluid may 
be circulated therethrough. The body of the 
syvitch contact may have a cooling chamber 
therein provided with an inlet and an out 
let, the inlets and optlets of the various con ...tigts being gonnected by suitable conduits so 
that a cooling edin may be circulated 
through ther. The contacts may be pro 
vided with removable contact points detach 
ably coinected to the body of the contact, 
SQ. that they may be removed without dis 
turbing the latter. In order to explainny inyention, I have 
illustrated an automatic sitcl suitable for use in electric welding nachines and consti tuting one embodiment of my invention. My 
invention, however, is not to be limited or 
restricted to a switch of this type as it will 
other types. 
find use and application in switches of many 

In the drawings accompanying this speci 
fication, I have illustrated an automatic 
switch construction applied to an electric 
Welding maghine, which switch enbodies my 
invention. Referring to the numbered parts 
of the drawing, I have shown the head, 10. 
of an electric welding machine, which head has the parallel upstanding ears, 11, in which 
is journaled a shaft, 12, connected by the 
toggle link. 13, with the plunger of the ma 
chie crying the ingy: ble electrode. This 
shaft, 12, isoscillated by means of a two-part Qperating lever, comprising the inner part, 
2. which is fixed on the shaft, 12, and the 
oliterpiirt, - - - - -- 

the inner past, 14. The lever may be ac 
tiliated QF gscillated either by handor auto listially by suitable link and lever connec 
tions, such as described in the Ledwinka pending application to which I have prev 
iously refered, or by other suitable mech 

15, which is pivoted, at 16, to 
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anism. The inner part, 14, of the lever is 
channel-shaped so that a portion of the outer 
part, 15, lies within this channel. The two 
parts, 14 and 15, of the operating lever, are 
yieldingly held in alignment with each of her 
by means of a spring, 19, intelposed between 
the outer end of the part, 14, and a thumb 
nut, 20, screwed on the end of a rod, 17, 
which extends through the inner part, 14, 
and is pivotally connected to the oitter part, 
15, of the lever, 18. A contact-carrying arm, 22, is pivoted at 
2i, to the inner part, 14, of the operating 
lever and carries a pair of contact-clamping 
members, 23, which are insulated from each 
other and from the operating parts of the 
switch. Each of these contact-clamping 
nembers, 23, carries a switch contact, 24, de 
tachably secured therein by means of the 
set screws, 28, and electrically connected at 
25, with a lead, 26, connected in the weld 
ing circuit. The pivoted arm, 22, is provided 
with the rearwardly extending portion; 29, 
which engages beneath a lug or shoulder, 31, 
formed on an overhanging portion of the 
inner part, 14, of the lever. A spring, 30, 
cngaging this portion, 29, holds it against 
the stop shoulder, 31so as to determine the 
forward position of the contacts, 24. It will be seen that this arrangement permits the 
contacts, 24, and the arm which carries them 
to move rearwardly, against the pressure of 
spring, 30, when engaged by the opposing 
contacts of the switch. An arm, 32, is also pivoted to the inner 
part, 14, of the operating lever, at 33, and 
carries a contact-clamping member, 34, in 
which a pair of contacts, 35, are detachably 
secured by the set screws, 36: The contacts 
of this pair are electrically connected to each 
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other and, when they are in engagement with 
the contacts, 24, previously described, the 
circuit will be closed. A link, 38, is pivoted 
to the part, 14 of the operating lever, by 
the pin, 45, and the upper end of said link is pivotally connected by a pin, 54, to the 

10 

rear ends of a pair of parallel links, 39, the 
forward ends of which are pivotally con 
nected by the pin, 40, to the swinging arm, 
32. A pair of tension springs, 41, have their 
forward ends, connected to the pin, 40, and 
their rear ends connected, at 42, to the fixed 
standard, 43. A housing, 44, has a down 
wardly-extending leg which is pivoted on 
the pin, 45, and another downwardly-ex 
tending leg, 46, at the forward end thereof, 
which is adapted to engage the part, 14, of 
the operating lever in order to limit the 
rocking movement of the housing, 44, around 
its pivot, 45. A plunger, 47, works within 
the housing. 44, and has a stem, 48, which 
extends through the bottom of the housing 
and is connected to the part, 15, of the oper ating lever, by a link,49, extending through 
the part, 14, and pivotally connected to the 
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part, 15, at 50. A coil spring, 51, is placed 
within the housing, 44, between the base 
thereof and the plunger, 47, as shown in 
Fig. 2. The upper face of said plunger has 
a tooth, 52, formed therein which coacts with 
a pawl, 53, pivoted on the pin, 54, and yieli 
ingly pressed into engagement with the 
plunger by a spring, 55. When a downward 
pull is exerted on the outer end of the outer 
part, 15, of the operating lever, the two 
parts of the lever move as one until the up 
per electrode of the welding machine en 
gages the work. The resistance offered by 
the work to the further movement of the 

5 movable electrode causes the outer part, 15, 
of the lever to Swing on the pivot, 16, rela 
tive to the inner part, 14, against the pres 
sure of the spring, 19. This swinging move 
ment of the outer part of the operating lever, 
causes the housing, 44, to swing on its pivot, 
45, since it is connected with the outer part, 
15, of the operating lever through link, 49, 
stem, 48, plunger, 47, and coil spring, 51. 
During this stage of the movement, the link, 
38, is compelled to swing on the pivot, 45, 
with the housing, 44, since the pawl, 53, 
hooks into the tooth, 52, of the plunger, 47. 
The forward swinging movement of the link, 
38, Swings the arm, 32, forward, due to the 
links, 39, connecting the link, 38, and the 
arm, 32, and the contacts, 35, are brought 
into engagement with the contacts, 24. This 
swinging movement of arm, 32, puts the 
springs, 41, under tension. A further swing 
ing movement, of housing, 44, is prevented 
by the contact of the foot,46, with the part, 
14, of the operating, lever and a further 
movement of the outer part, 15, of the oper 
ating lever, around its pivot, 16, compresses 
the spring 51, and depresses the plunger, 47, 
withdrawing the tooth, 52, thereof from en 
gagement with the pawl, 53, and breaking the 
connection between the housing, 44, and the 
link, 38, so that, the arm, 32, is free to fly 
backward, influenced by the tension of 
Springs, 41, carrying the contacts, 35, out 
of engagement with the contacts, 24, and 
opening the welding circuit. 

Each of the contacts, 24 and 35, in this 
switch, has a chamber, 56, in the body por 
tion thereof, and an inlet and outlet, 57 and 
58, communicating with said chamber. These 
inlets and outlets are connected by suitable 
conduits or tubes, 60, 61, 62, 63 and 64, so 
that, a suitable cooling medium may be cir 
culated through the various chambers, 56, of 
the several contacts. The tubing is prefer 
ably arranged so that these chambers are 
connected in series and the cooling medium, 
for instance, cooling water. may flow in 
through the tube, 64, and the inlet, 57, to 
the chamber, 56, of one of the contacts. 24, 
out through the outlet, 58, and tube, 63, to 
the inlet, 57, of the chamber, 56; of one of 
the contacts, 35, from thence through the 
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tube, 62, to the chamber, 56, of the other 
contact, 35, from thence through the tube, 
(31, to the chamber, 56, of the remaining con 
tact, 24, and from thence through the tube, 
60, to the discharge. The contacts are all 
i. i*i; vided with removable contact points or 
ends, 37, each of which has a screw-threaded 
steia, 59, screwed into the body portion of 
the contact, as shown in Fig. 4. As these 
contact points or ends become worn down 
in use, they may be removed very quickly 
and easily by unscrewing them from the 
body portion of the contact and they may be 
replaced by new points or ends. 
I have found that, by the use of a cooling 

system for the switch contacts, as described 
above, the objectionable features heretofore 
noted in the operation of the switch, particu 
larly at high speed, are eliminated. The 
switch does not break down in use and it is 
practically unnecessary to repair or replace 
the operating parts, with the exception of 
the contacts, which, of course, wear down in 
use. I find, however, that the life of these 
contacts is about twice as long as the life of 
the contacts formerly used and I believe this 
to be due to the fact that a large part of the 
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heat generated in the contacts is carried 
away by the cooling system. Not only is the 
life of the contacts prolonged due to the car 
rying away of the generated heat, but also 
to a large extent to the resistance and capac 
ity shunt circuits which actually cut down 
the arcing at the contact points themselves. 
These circuits, are those formed, respec 
tively, by the series water circuit from one 
contact of the gap to the other through the 
bridging contact points, and by the water 
supply connection connecting with one ter 
minal and the water discharge connection 
leading from the other terminal connecting 
with the sewer. I also find that my im 
proved switch is so efficient and so superior 
to the switch heretofore used, that I may in 
crease the speed of the automatic welding 
machine very greatly, so as to get, approxi 
mately, 30% more welds per minute with it. 
This results in increased production at lower 
cost and, of course, is very desirable. As I 
have stated, the contact points necessarily 
wear down in use and, in order to avoid the 
necessity for disconnecting the contacts and 
the connections for the cooling system, I 
have provided the removable contact points 
or ends which are detachably secured to the 
body portions of the contacts and may be 
removed very quickly and easily and re 
placed by new points or ends. 
My invention has proven of considerable 

value in electric welding machines, espe 
cially those that are operated automatically 
and consequently at high speed. However, 
this invention is applicable to other electric 
switches and, therefore, I am not to be re-, 
stricted to the details of the particular 
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switch mechanism illustrated or to a Switch 
used in connection with an electric welder. 
I am aware that the embodiment of my in 
vention, illustrated in the accompanying 
drawings, may be varied considerably with 
out departing from the spirit thereof and, 
therefore, I claim my invention broadly, as 
indicated by the appended claims. 
Having thus described my invention, what 

I claim as new and useful and desire to se 
cure by Letters Patent is: 

1. An electric switch comprising a plu 
rality of pairs of contact members movable 
into and out of contact with each other, 
means for moving said members, and means 
for continuously circulating a cooling fluid 
in heat transferring relation to and through 
said contact members in series. 

2. In an electric switch of the class de 
scribed, a pair of contact members electri 
cally and mechanically connected together. 
a second pair of contact members mechani 
cally connected together but insulated from 
each other, said pairs of contact members 
being movable into and out of contact with 
each other, and means for continuously and 
uninterruptedly circulating a cooling fluid 
successively through each of said contact 
members. - . . 

3. In an electric welding machine includ 
ing a primary circuit therefor, a pair of 
spaced apart contact members in one side of 
said circuit, a second pair of contact men 
bers electrically connected together and 
adapted to bridge said first pair of contact 
members, and means for circulating a cool 
ing 'fluid through said contact members in 
succession beginning with one of said elec 
trically spaced apart: contact members and 
ending with the other of said electrically 
spaced apart contact members. " . . 

4. In an electric switch of the class de 
scribed, a pair of contact members rigidly 
connected together but insulated from each 
otler, a second pair of contact members 
rigidly and electrically connected together, 
said second mentioned pair of contact inem 
bers being adapted to bridge said first men 
tioned pair of contact members, and a cir 
culating cooling system having its source 
connected to one of 'said electrically insul 
lated contact members and its outlet con nected to the other of said electrically in 
sulated contact members. 

5. In an electric switch of the class de 
scribed, a plurality of contact members, a 
pair of ports in each of said contact mem 
bers, certain of said contact members being 
electrically connected together and the re 
maining of said contact members being in 
sulated from each other, means connecting 
a port in one of said electrically connected 
contact members to a port in the other of 
said electrically connected contact members, 
and additional means connecting the other 

1,635,581. 

ports of Said electrically connected contact 
members to corresponding ports in said elec 
trically insulated contact members, respec 
tively, whereby to effect a complete circu 
lating system for a cooling medium. 

6. A power control system comprising a 
circuit of high voltage, a power consuming 
device, a circuit breaker controlling the sup 
ly of power thereto, and a column of con 

ducting fluid of relatively high resistance 
circulating through the terminals of said 
breaker in series whereby the arc between 
the terminals is moderated by the resistance 
shut so maintained and the heat of the arc 
is conducted away by the fluid column. 

7. A power control system comprising a 
circuit of high voltage, a power consuming 
device, a circuit breaker controlling the sup 
ply of power thereto, and a column of water 
supplied through the grounded mains and 
discharged to grounded sewers circulating 
through the terminals of said breaker 
whereby parallel paths of resistance and ca 
pacity are introduced therebetween. 

8. A power control system comprising a 
Source of high voltage, a power consuming 
device comprising the primary of an elec 
tric welding transformer, a circuit breaker 
controlling the supply of voltage to said 
primary, and a column of conducting fluid 
of relatively high resistance circulating 
through the terminals of said breaker in 
series whereby the arc between the terminals 
is noderated by the resistance shunt so 
maintained and the heat of the arc is con 
ducted away by the fluid column. 

9. A power control system for electric 
welding machines comprising a welding 
transformer having primary and secondary 
circuits, welding electrodes permanently 
connected in said secondary circuit, and a 
circuit breaker automatically operated in the 
functioning of the machine to make and 
break the primary circuit for each weld 
made, together with a circulating column of 
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electrically and heat conductive fluid flow 
ing through the terminals of the circuit 
breaker in series. 

10. A power control system for electric 
welding machines comprising a welding 
transformer having a primary circuit of 
relatively high voltage and a secondary cir 
cuit of relatively low voltage, welding elec 
turodes permanently connected in said sec 
ondary circuit of low voltage, a circuit 
breaker operating continuously during the 
operation of the machine to connect ani dis 
connect the primary circuit from the source 
of power, and a column of water circulating 
through the terminals of said breaker in . 
series. 

in testimony whereof, I affix my signa 
ture. 

JOSEPH. W. MEADOWCROFT. 
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