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As is well known to those skilled in the art, in 
the Welding of chain links, the ends adjacent the 
joint are heated by electricity and when the 
metal in Such ends reaches a welding tempera 
ture the ends are forced together by pressure 
produced at each end of the link. As the weld is 
completed there is a protuberance around the 
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joint formed by the exuded metal and it is the 
practice to Squeeze this fin or protuberance down 
Wardly from the outside SO as to produce a Swell 
in the Stock opposite the joint on the inside of the 
link. I find, however, that the condition of the 
metal at the joint is very much improved by 
SWaging or forging the weld by repeated hammer 
ing While Still hot. 
The principal object of my invention has been 

therefore to provide a swaging device for com 
pacting forging the metal from opposite sides of 
the link after the weld is completed, 
Another object has been to provide a device of 

the nature Which may be hydraulically operated. 
Furthermore, my device is So designed that the 

Swaging dies may be accurately adjusted so as to 
produce the desired formation at the joint of the 
link. - 

Moreover, my invention contemplates the use of 
a shearing tool for removing the tab remaining at 
the joint as a result of the Swaging Operation. 
The above objects and advantages have been 

accomplished by the device shown in the accom 
panying drawings, of which: . 

Fig. 1 is a front face view of a welding machine 
embodying my invention; 

Fig. 2 is an enlarged, fragmentary, Sectional 
elevation taken on line II-I of Fig. ii; 

Fig. 3 is an enlarged, fragmentary view of the 
SWaging anvils in their Operating positions; 

Fig. 4 is an enlarged, fragmentary view of the 
shearing mechanism; 

Fig. 5 is a sectional view of the same taken on 
line V-W of Fig. 4; 

Fig. 6 is an enlarged, perspective view showing 
the shearing tool of my device; and, 

Fig. 7 is a fragmentary, Sectional, plan view 
taken on line VII-VI of Fig. 1. 
The base of the device to which my invention is 

applied is represented at 0. This base is formed 
at its ends with upstanding flange members i t 
and 2 to which the swage bracket 3 of my device 
is secured. This swage bracket is supported by 
the flange members and is insulated therefron by 
insulation strips 4. 
The swage bracket supports the swage guide 5 

which is secured to the face of the bracket by 
means of bolts f6 which pass through slots 20 
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... the swage guide. 

formed in the flanges 2 of the guide. The guide 
supports a toggle linkblock 22 in slidable manner 
and the guide is preferably set into a slot 27 
formed in the face of the bracket. At each side 
of the Swage guide, the SWage bracket is formed 
with an adjusting bracket 23 which has an offset 
end 24 overhanging a flange portion 25 formed om 

An adjusting bolt 26 passes 
through the offset end of each of the adjusting 
brackets and passes into the flange 25 of the 
guide. An adjusting nut 30 is disposed on each 
bolt 26 and arranged on each side of each of the 
offset ends 24, whereby the guide may be raised 
and lowered for purposes of adjustment. 
The toggle link block 22 is held in place within 

the SWage guide by means of a SWage guide cap 
3. Arranged over the toggle link block is the 
swage cylinder 32 which is of the hydraulic type 
operated by suitable fluid under pressure and 
provided with a piston rod 33. This piston rod is 
connected to the toggle, block by means of a con 
necting, screw 34 whereby reciprocation of thc 
block is brought about by fluid supplied to the 
cylinder. - 

The swage guide is provided with two inter 
spaced and downwardly extending arms 35 to the 
lower end of which are pivotally secured the 
swage arms 36 and 37. Each of these swage arms 
is mounted upon a swage arm bolt 40 which is 
supported by the arms 35 of the guide. Each 
swage arm has an upper leg 4 and a lower leg 42. 
The upper leg of each of the Swage arms is 
pivotally attached to the free end of a toggle link 
43, the upper ends of Such links being Secured to 
the toggle link block 22 by means of pivot pins 44. 
The links 43 are disposed within a slot 45 formed 
centrally of the block. The lower legs 42 of the 
swage arms are each provided with an anvil 46, 
each formed. On its inner face With a curved 
shaped surface 50 so proportioned as to bring the 
sides and top. Surfaces of the link 5 to Substan 
tially the body diameter of the link when finished. 
The lower portions of the curved surfaces 50 pro 
vide for the metal which is swaged downWardly 
and thus form it into an inner SWell at the point 
in the joint which faces the interior of the link. 
The adjacent flat surfaces 52 of the anvils pref 
erably do not contact so that the full impactive 
action of the anvils will be directed onto the 
heated metal. An upwardly extending tab 53 is 
thereby formed on the link between the faces 52 
of the anvil which is subsequently removed by a 
trimmer to be hereinafter described. 
The chain link 5 i, which for convenience is 

shown as separated from the other links, is Sup 
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ported by means of the usual feed wheel 60 which 
is rotatably mounted in a bracket 6 and oper 
ated in intermittent manner by any suitable 
means not shown or described in this application, 
since it does not form part of the invention cov 
ered thereby. The usual upset bars 62 are like 
wise provided, each of which has an upset tool 63 
which contacts with the ends of the link and 
serves through the medium of Suitable hydraulic 
cylinders 64 to push the ends of the link together, 

5 

O 

thus closing up the joint and completing the weld. 
after the application of heat. Heat is applied in 
machines of this type by electricity through the si 
medium of electrodes 65 which are carried by 
electrode holders 66 and moved by means of an . 
electrode cylinder 13t in sequence with the other. 
portions of the device to contact the ends of the 
link adjacent the joint, whereby a strong current 
of electricity may be passed therethrough. These 
electrodes together with their mountings do not 
form a part of this application and are, therefore, 
not shown and described in detail. 
As above pointed out, after the Swaging of the 

joint is completed following the welding thereof, 
a tab 53 extending longitudinally of the link re 
mains on the outer surface of the link. In order 
to remove this tab and to provide a smooth ex 
terior surface on the finished link, I provide a 
shearing tool 70. The tool is provided with a 
cutting edge which, as shown in Fig. 6, is 
curved so as to substantially fit the exterior Sur 
face of the finished link and to shear of the tab 
at a radius Substantially equal to and flush with 
the exterior surface of the stock surrounding the 
Sale, - . . . . . 

The shearing tool is carried by a tool holder 
72 which is Secured to the outer end of a Shear 
bar. 73. The tool holder is secured to the bar by 
means of bolts 74 which pass through slots 75 
formed in the holder. The holder is provided 
with a recess 76 which engages with a vertically 
arranged ridge 80 formed on the end of the bar 
whereby it is guided in its vertical movement. 
An adjusting plate 8 is secured to the upper edge 
of the shear bar and overhangs the recess un 
which the holder is mounted. An adjusting 
screw 82 is carried by this plate. The screw is 
screwthreaded through the plate and extends 
down into contact with the upper surface of the 
holder. A lock screw 83 is also provided which 
passes freely through the adjusting plate and is 
screwthreaded into the holder. A nut 84 is car 
ried by the lock screw whereby the Screw may be 
raised and lowered so as to raise and lower the 
holder. The adjusting screw 82 may be used 
only to lower the holder to effect sensitive ad 
justment and to hold it in its adjusted position, a 
lock nut 85 being provided to set the adjusting 
screw in its final adjustment. The shear bar 73 
is slidably mounted in guides 90 supported by the 
base of the machine. The shear bar is provided at 
its rear end with an upstanding arm 9t to which 
the piston rod 92 of the hydraulic cylinder 93 is 
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connected by means of a connector 94. The cyl 
inder 93 is secured to the flange member 2 car 
ried by the base and is supplied with fluid under 
pressure in well known manner. A stop 95 is 
carried by the arm 9 of the shear bar and this 
stop has an adjusting Screw 96 which is brought 
into engagement with a stop lug foe carried by 
the guide 90 whereby the forward movement of 
the shear bar may be limited. Carried by the up 
standing arm 9 of the shear bar is a shear Switch 
plate of which carries at its upper end a stud fo2 
that engages with the arm fo3 of the shear Switch 
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ment. 
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04. This shear switch is carried by the swage 

bracket 3 and is closed through the medium of 
the stud 02 when the shear tool has reached the 
forward limit of its movement. Another control 
Switch 05 is also carried by the swage bracket 
3 and its arm 06 is engaged by a trip dog 0 
on the backward movement of the Shear bar. 
This trip dog is carried by a dog holder f which 
is secured to the side face of the arm 9 of the 
shear bar. The trip dog is held normally in the 
position shown in Fig. 1 by means of a helical 
spring 2. On the for Ward movement of the 
Shear bar the inclined face of the trip dog will 
ride under the arm 06 against the tension of the 
spring f 2 without operating the switch. As just 
above described, however, the switch arm 06 will 
be operated by the trip dog on its reverse move 

The hydraulic cylinders shown and described 
in this application are controlled by Solenoid 
operated valves through the medium of suitable 
switches. Since the cylinders, solenoid valves and 
switches are standard articles of manufacture, 
they are not shown or described in detail. It 
should be noted, however, that the swage cyl 
inder 32 is operated through suitable means in 
intermittent manner so that a rapid swaging or 
hammering action is brought about upon the 
heated joint of the link during the operation of 
the SWaging anvils. . The intermittent operation 
of the swage arms may be brought about by any 
suitable relay timing device such as, for instance, 
the time relay delay mechanism manufactured 
by the General Electric Company. 
In Fig. 1, I have shown in diagrammatic man 

ner the relays controlled by the shear switch. 4 
and control switch G5, together with a hydraulic 
control valve and Suitable electric circuits for 
connecting these various parts. In this figure a 
time delay relay is indicated at 5. A solenoid 
operated valve indicated at . . f6 controls the 
supply of fluid to the cylinder 93 over conduits 
120... and 2. Conduit 20 is connected to the 
piston rod end of the cylinder 93, and conduit 2 
is connected with the head end thereof. This 
valve, which is:-retained in normal position by 
spring means, is provided with an inlet conduit 
22 which is connected to a suitable source of 

supply or a pump (not shown) and a conduit 23 
is also provided for conducting fiuid from the 
cylinder back to the reservoir (not shown). I 
also show in diagram a limit switch 24, which is 
actuated by the upset bars 62 when said bars are 
Withdrawn backwardly to the limit of their re 
turn stroke. Leads' 25-25 and 26-26 carry 
electricity from a suitable source of supply. 
In the operation of my device through the 

medium of he apparatus and circuits diagram 
matically shown in Fig. 1, current is supplied 
to the time delay relay 5 over leads. 30 from a 
Suitable source of current and controlled by an 
other part of the Welding machine operated in 
sequence with - the swaging dies, but forming ng 
part of this invention. When the relay í í5 is 
energized, the operating coil of relay CR8 is also 
energized. When the operating coil of CR8 is 
energized it energizes the spring loaded hydraulic 
solenoid valve 16 and operates the valve to supply 
fluid under pressure to the head end of the shear 
cylinder 93. When fluid is supplied to this end 
of the cylinder, the piston rod 92 is moved for 
wardly thus operating the shearing mechanism. 
As the rod moves forwardly the end of the stud 
92 engages the arm. O3 of the shear switch 104 
and closes the normally open contacts of this 
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switch. The closing of these limit switch con 
tacts completes a circuit to energize relay CR . 
A normally closed contact CR? A of this relay 
is thus opened, and since this contact is in series 
with the operating coil of relay CR8, the solenoid 
of the valve 6 will be de-energized through 
the normally open contacts CR8A of this relay. 
This solenoid, being spring loaded, returns the 
hydraulic valve to its normal position, in which . 
position fluid under pressure is admitted to and 
maintained in the rod end of the cylinder, thus 
returning the shear cylinder piston rod. 92 to its 
inoperative position where it is maintained by the 
fluid pressure. In order to prevent the shearing 
mechanism from being operated more than once 
during each cycle, a holding contact CR B is 
provided on relay CRf . As the piston rod 92 
of shear cylinder 93 moves backwardly, the dog 

0 will engage a trip arm 06 of Switch f OS thus 
serving to close the normally open contacts of 
this switch. The closing of the contacts of SWitch 
f05 causes relays CR6 and CR6A to be energized. 
These relays are provided with suitable contacts 
(not shown) and they control the operation of 
electrode holders 66 and the upset bars 62. These 
relays are not further described in detail since 
they do not form a part of this invention. How 
ever, holding contacts CR6B are provided which 
maintain the relays CR6 and CR6A energized 
throughout their period of Operation. The limit 
switch 24 is actuated by the upset rods 62 when 
they are returned by their actuating cylinders 64. 
This switch 24 is in series with the holding con 
tact CR B of the relay CR, f so that when it is 
opened by the return of the upset bars, it will 
cause the de-energization of the relay CR . 
The above shearing operations are carried out 

after the swaging operation is completed, and 
while the link is still being held between the upset 
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bars. The shearing tool is carried forward Over 
the link and in engagement with the tab 53, 
whereby the tab is Smoothly sheared to substan 
tially the exterior contour of the link. r - 

It will be obvious from the foregoing that when 
I use the term Swaging, I do not mean simply 
a squeezing action upon the metal of the joint, 
but a rapid hammering or forging action which, 
as heretofore pointed out, decidedly improves the 
texture of the material of the joint. 

Obviously, some modifications of the details 
herein shown and described may be made With 
out departing from the spirit of my invention or 
the Scope of the appended claim, and I do not, 
therefore, wish to be limited to the exact embodi 
ment herein shown and described, the form 
shown being merely a preferred embodiment 
thereof. 
Having thus described my invention, what II 

claim is: 
The combination with a chain Welding machine 

Wherein each link is formed at the welded joint 
With an enlargement, of means for Swaging said 
enlargement in the pre-Welded joint to form an 
inner Swell, said means comprising two oppo 
sitely arranged SWaging anvils, means for mount 
ing Said anvils for producing a rapid impactive 
action simultaneously upon the opposite sides of 
the joint, fluid actuated means for intermittently 
operating said anvils at a velocity sufficient to pro 
vide a hammering action upon the metal at the 
Welded joint and thereby form a tab on the out 
side of the link, a slidably mounted shear tool 
having a concave cutting edge engageable with 
the exterior surface of the link to shear the said 
tab therefrom, and hydraulic means for rapidly 
operating said shear tool. ' 

OTTO W. WINTER. 


