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UNITED STATES PATENT OFFICE. 
ERNST WOLTMANN, OF NEW YORK, N. Y. R E SS U E D 

OPERATOR'S OUTFIT FOR ELECTRIC WELDING. 

specification of Letters Patent. Patented Nov. 12, 1918. 
Application filed May 1, 1915. serial No. 25,179. 

To all whom it may concern: 
Be it known that I, ERNST WOLTMANN, 

citizen of the United States, and resident of 
New York, in the county of New York and 
State of New York, have invented certain 
new and useful Improvements in Operators 
Outfits for Electric Welding, of which the following is a specification. 
The object of my invention is an operator's 

Outfit or hand tool by means of which an in experienced operator may repair or join 
metal portions by means of an electric arc 
and welding pencil adapted to deliver molten 
metal to the arc which in turn carries it 
to the metal portion to be welded or re 
paired so organized as to cause the are to 
have a fixed voltage and amperage and there 
fore a fixed heat, to secure an even flow of welding metal. 
A further object of my invention is to im 

prove on an earlier form of an invention as 
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set forth in application #879952 filed Dec. 
31, 1914, by David H. Wilson. 

In the drawings: 
Figure 1 is a side elevation of my hand. 

tool. With a Small portion broken away. 
Fig.2 is a bottom view of the clip, a por 

tion of which is broken away in Fig.1. 
Fig. 8 is a view partly in section of the 

bottom of the solenoid shown in Fig. 1. 
Fig. 4 is a detail. 
Fig. 5 is a side elevation partly in section 

showing further details. 
Fig. 6 is a rear view with portions re 

moved. 
Fig. 7 is a diagram of the circuits of my 

invention. - 

Fig. 8 shows a sectional elevation of a pre 
ferred form of construction. 

Fig. 9 is a plan view of same on line AA, Fig. 8. 
In my operator's outfit, or hand tool I em 

ploy a handle 1 which may be a hollow cyl 
inder of metal with a chased or engraved 
Surface to enable the hand to grasp it easily 
without slipping. Within the cylinder 1 is 
secured a solenoid 2 shown in Figs. 5 and 6. 
The cylinder 1 is secured to the ends 3 and 4 
of the solenoid magnet by means of Screws 
5 and 6. The solenoid is provided with a 
winding covering a spool 8, hollow to form 
a dash-pot chamber 10 to receive the arma 
ture or core 9 of the solenoid which is adapt 
led to reciprocate sluggishly within the 
chamber 10. The core is linked by means of 

the lug.9 to the pin 9 screwed firmly into 
the carbon or graphite plunger 99 acting in 
the chamber 10 as a dash pot, air being al lowed to seep by the plunger in slight quan 
tities. This renders the action of the core 
sluggish and overcomes its tendency under 
the Spring 29 to tremble or vibrate rapidly. 
The movable core 9 is pivoted to a lever i2 
shown in Fig.1 which in turn is pivoted at 
18 in the bracket 14 which is secured to the 
bottom flange 4 of the Solenoid spool as 
shown in Fig. 6. This bracket is provided 
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With a nut or other binding post 15 adapted 
to be connected with a main line conductor 
for the purpose of Supplying current thereto for welding purposes. 
. Upon the end of the lever 12 is secured a 
Spring clip 16 more clearly shown in bottom 
view in Fig. 2. This clip is composed of the 
block of metal having a tongue 17 adapted 
to fit the slot, 18 in the end of the lever 12. 
A screw 19 passes through the end of the 
lever and binds the cleft portion upon the 
tongue 17 securely uniting them together. 
Upon the block is also fixedly secured the 
clip member 20. This is stationary and be 
tween it and the block is secured the spring 
21 tending to separate the clips. The other 
clip member 22 is loosely secured to the 
block by means of the wing nut 23 and 
Screw 24 and is held from getting out of 
position by means of the pin 25 fixed to the 
block, and loosely passing through a hole in 
the clip member 22. The two members of 
the clip are provided with indentations 26 
to hold a pencil of welding metal 27. The 
clip 22 is electrically united to the lever, 12 
by the flexible stranded copper connection 
13, one end secured under the plate 13 fas 
tened securely to the clip. 20 and the other 
end soldered to the block. 139 secured by 
screws to the bracket 14. . 
The bracket 14 is hollowed out as indi 

cated by the broken line 28 so that it will 
contain the spring shown in broken line 29, 
one end of which is secured to a fixed pin 30 
passing through the bracket and the other 
and of which is secured to the end of a 
screw 31 which passes loosely through the 
aperture 32 and through the heel of the lever 
12 shown at 33 and then through a thumb 
nut 34 bearing against the heel and binding 
nut 35 so that the spring may be adjusted as 
to its tension. The spring 29 opposes the 
force of the solenoid 2. When the solenoid 
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draws the core 9 into itself, it extends the 
spring 29. This spring is so located that it 
is not materially altered in its tension by the 
maximum motion of the core 9. The nearer 
the screw 31 is to the pivot 13, the less Will be 
the variation in tension of the spring 29. 
The point of application of the spring ten 
sion to the lever is such that as the Spring is 
stretched and its tension.increased the point 
of application approaches a line drawn from 
the pivot 30 through the fulcrum, thereby 
reducing the leverage effect of the spring 
upon the compensating lever, Suitable pro 
portions will result in such a balance between 
the reduction of the leverage effect and the 
increase of the tension. Thus the tension of 
the spring 29 upon the lever is not materi 
ally varied by the maximum variation in po 
sition of the core 9 of the solenoid. The core 
is loosely fitted within the spool of the Sole 
noid and the pivots 9 are loose to provide 
freedom of action for the core. 
The spring 29 is so arranged as to draw 

the welding pencil away from the Work. 
The core of the solenoid on the contrary is 
so arranged as to draw the pencil toward the 
work. 
The circuits are shown in Fig. . The 

main welding circuit may be traced from 
the binding post 36 by way of the conductor 
37 to the bracket 14 thence through the pivot 
13 or connection 13 around the post to the 
lever 12 and clip 22, and then through the 
welding pencil 27 which is brought suffi 
ciently close to the work 38 as to forman arc. 
The current then returns by Way of the con 
ductor 39 to the source of supply binding 
post 40. The circuit or coil of the solenoid is connected on one side to the conductor 37 
and on the other side to a pushbutton Switch 
41 normally open but adapted to be closed 
by the operator's finger when he grasps the 
cylinder 1 to establish a circuit through the 

45 
conductor 42 and to the terminal 43 adapted 
to be connected to the work 38. The termi 
nal 43 is adapted to be secured temporarily 
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to the work 38 in order to establish a shunt 
circuit to supply a current to the coil 7 of 
the solenoid. This shunt is carried across 
the arc from one side of the circuit to the 
other. It is open until the operator closes 
the switch 41. This is a convenient thing to 
do since it is located upon the tool itself as 
shown in Fig. 1. In this figure this switch 
is shown to be composed of a clip. 44 con 
nected as shown in Fig. 4 to the flexible con 
ductor 45 which in turn is connected to the 
terminal 43 as shown in Fig. 7. The other 
side of this switch is composed of a spring 
46 mounted upon the block of insulating 
material 47 which is secured to the top of 
the solenoid and the circuit is led from this 
clip 46 in two directions, one to the solenoid 
as heretofore described and the other by 
means of a conductor 48 to the contact 49 
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of the buzzer thence through the coil 50 of 
the buzzer and the conductor 51 to a spiral 
spring 52 carrying at its top a contact 53 
adapted to come into electrical connection 
with the core 9 and thereby establish a con 
nection with the bracket 14 and thus enable 
current to pass through the buzzer from the 
conductor 37 to the clip 46 in shunt of the 
coil 7 of the Solenoid. 
This circuit and buzzer are for the pur 

pose of informing the operator that his tool 
has been brought too close to the work and 
there is not sufficient room for the necessary 
variations of his pencil by means of the Sole 
noid. When the operator hears the signal 
or buZZer, he lifts his tool slightly so that 
the contact 53 and the core 9 are separated 
and thereafter his welding goes on as before. 
An audible signal is of particular value in 
this connection since during the operation 
of welding the operator observes his arc 
through Smoked glass which is so dark that 
he is unable to see much else. A signal 
which would be visible ordinarily would be 
invisible through the glass so that some other 
Sort of signal is essential to inform him 
when his tool is not held at the proper dis 
tance from the work. 
the spring 52 are located upon a block of in 
Sulating material 54 which is supported by 
posts 55 upon the bottom of the Solenoid 4. 
The conductor 51 is shown in Figs. 1, 3 and 
5. These figures shown how the conductor 
is concealed between the outside of the sole 
noid coil and within the cylindrical cover 
or handle 1. . 
The flanges 3 and 4 of the solenoid are 

provided with slots or cut-out portions 55a 
through which the wire 51 is adapted to 
pass in order that it may be concealed with 
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in the cylindrical handle. Upon the top of . 
the Solenoid is an insulating block 47 shown 
in Fig. 1. The upper portion of this block 
is removed in Figs. 5 and 6. Upon the top 
of this block which is secured to the spool 
of the solenoid in any suitable way is mount 
ed the buzzer 50 as shown in Fig.1 and Fig. 
4. In Fig. 1 is shown the connecting con 
ductor 51 leading from a binding post 56 
upon the buzzer into the solenoid handle 
1. This is shown more clearly in Figs. 5 
and 6. This conductor is connected to the 
binding post 57 upon the block 54 which in 
turn is connected to the spiral spring 52 and 
contact 53. The conductor from the other 
binding post 58 is shown in Fig. 4 and is 
carried through the edge of the block 47 and 
connected to the Spring clip 46 as shown. 
The spring clip 46 has also connected to it 
as shown in Fig. 4, a conductor 59 leading 
to One end of the solenoid coil 7 as shown at 
59 in Fig. 5. The other end of the solenoid 
coil is carried through the hole in the bracket 
14 as shown in Fig.6 and secured by a proper 
binding screw 61 to the bracket. Sur 
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rounding the mechanism upon the bottom 
of the solenoid is located the hollow cylin 

suitable cut-out portions 63 
for the lever 12, and 64 for the bracket 14. 
The cylinder is secured to the bracket 14 by 
means of screws 65 to hold it in place. Be 
fore operation, the welding pencil of metal 
27 is located between the spring clips 20 
and 22. The welding pencil may be com 
posed of Swedish iron or any alloy of steel 
that may be desired. The operator grasps 
the cylinder 1 and with a finger pushes 
upon the insulating piece 66 mounted upon 
the spring clip 46 and presses it into contact 
with the spring clip 44 thereby closing the 
pair of contacts 41 and introducing the sole 
noid into a normally open shunt circuit 
adapted to be closed by means of the termi 
nal 43 to the work 38. When the latter 
connection has been established, the operator 
may bring his pencil into contact with the 
work 38 in order that an arc may be drawn. 
The current that creates the arc travels from 
the source of supply 36 by way of a con 
ductor 37 to the binding post 15 through the 
bracket 14 to the lever 12 to the pencil 27, to 
the work, 38 thence by way of conductor 
39 to the other terminal 40 of the source 
of supply. When the pencil is brought into 
contact, a part of the current is diverted 
from the Solenoid circuit through the circuit 
of the pencil thereby reducing the electro 
responsive effect of the solenoid which has 
the effect of releasing the core 9 somewhat 
so that under the influence of the spring 29 
the pencil is drawn away from the work 
thereby creating an arc. The limits of mo 
tion of the core 9 and the strength of the 
Solenoid 7 and the tension of the spring 29 
are so adjusted to each other that when the 
action of drawing the arc takes place, the 
arc is drawn to the right length for welding 
purposes. It is drawn rapidly and automati 
cally so that the operator needs no training 
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or skill to enable him to perform this func tion properly. 
The preferred form of my invention is 

shown in Figs. 8 and 9. In Figs. 1 and 7, 
the lever and clip which carry the pencil 
are mounted to swing about the pivot 13. 
The result of this arrangement is that as the 
lever 12 vibrates sufficiently under the in 
fluence of the spring 29 and the core 8, the 
end of the welding pencil, where it is nearest 
the work and from which the arc is drawn, 
Swings along a curve of which the pivot 13 
is the center. This action somewhat inter 
feres with the best welding results. My 
construction shown in Figs. 8 and 9 over 
comes this difficulty. In these figures, the 
welding pencil is so held and manipulated 
that it approaches the work or retreats from 
the work in a straight line. This resuit is 
accomplished by mounting the block which 
carries the clip members 20 and 22 within 
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the tube 67 by pinning it as indicated at 68 
or by brazing it into the tube or securing 
it in any other suitable manner. The tube 
67 is adapted to slide freely within the 
tubular housing 69 which forms an exten 
sion of the bracket 14°. The plug 66" is 
provided with ears 70 between which the end 
71 of the lever 12 is pivoted loosely, the hole 
in the lever 12 being elongated to give the 
pivot free play. The lever 12 is pivoted at 
13 in the bracket 14°. The housing 69 is 
open as shown at 72 for the purpose of giv 
ing the lever 12 free play. where it enters 
the housing and also for the purpose of 
allowing access to the binding nut 34". The 
tube 67 is also slotted as shown at 73 for 
the purpose also of allowing the lever 12. 
proper freedom of action. The flexible con 
nection 13 is soldered at one end to one of 
the ears 73 of the plug 66 and the other 
end is secured as shown in Fig. 9 under the 
plate 74 which is screwed to the bracket 14 
for the purpose of carrying the current from 
the bracket to the pencil carrying clips. 
In other respects, the construction is the 

same as that in Fig. 1 and the construction 
shown in Figs. 1, 3, 4, 5 and 6 is shown in 
section in this Fig. 8. The handle 1" is se 
cured to the spool 10. This spooi includes 
the tubular portion and the bottom flange 
10 both being composed preferably of brass. 
The top flange 3 is preferably nade of steel 
or iron; and secured to the bottom flange 
is the steel or iron flange 4. These flanges are 
provided with the cut-out portions heretofole 
described which allows a free circulation of 
air within the handle 1 thereby keeping it 
fairly cool and comfortable to the hand. 
Secured to the top flange 3 are the two 
blocks 47 and 47 upon the top of which is 
mounted the buzzer 50. 
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The play of the 

core in this figure is approximately the same 
as that in Fig. 1 and amounts to perhaps an 
inch. The play of the other end of the lever 
12, namely the end 71, amounts to about half 
that amount. This proportion is found most 
effective for the regulation of the arc. 
In Fig. 8 the core 9s is shown in contact 

with the contact point 53, the lever being 
in the extreme position. When the circuit 
of the solenoid is closed however, the core is 
instantly brought up to its proper position 
where the force of the solenoid balances the 
tension of the spring 29. 
The operation of the construction in this 

figure is evident, the chief difference from 
the operation of construction shown in the 
other figures being that the pencil roves in 
a straight line instead of in the arc of a 
circle. 
In the operation of welding, an operator's 

hand is, as a rule unsteady and he is unable 
to prevent variations in the length of the arc 
due to this unsteadiness. 
This fault is more pronounced among op 
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erators who are poorly trained and most 
pronounced with an operator who has had 
no training. 
This fault is corrected by my invention. 

When such unsteadiness tends to draw the 
pencil too far from the work, the arc begins 
to increase in length thereby increasing its 
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resistance and cutting down the current, flow 
across the arc. This has the effect of divert 
ing more current through the solenoid coil 
which has the effect of exerting a greater 
pull upon the core 9 thereby approaching the 
pencil to the work. The various strengths 
of the coil and spring are so adjusted as to 
provide a suitable compensation for this 
tendency. 
When, through the operator's unsteadi 

ness, the pencil tends toward shortening the 
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arc, a greater current starts to flow through 
the arc owing to its reduced resistance and 
this has the effect of decreasing the strength 
of the solenoid pull so that the spring 29 
pulls the pencil correspondingly away from 
the work. 
These variations take place between such 

narrow limits that for practical purposes, 
the arc remains steady and uniform and de 
livers a constant flow of metal from the 
Welding pencil to the work thereby avoid 
ing the porosity of the Weld which otherwise 
might occur. 
Many variations of my invention are pos 

sible Without departing from the spirit of 
my invention. 
What I claim is: 
1. In an arc welding system, in combi 

nation, a welding pencil subject to the con 
trol of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil 
to draw said pencil away from the work, an 
operator's handle, said operator's handle 
adapted to approach the pencil to the work, 

a limiting contact mounted upon said combi 
nation adapted to connect electrically with 
said lever when the combination is brought 
too close to the work to inform the operator 
thereof. 

2. In an arc Welding system, in combina 
tion, a welding pencil, subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of 
work, a compensating lever carrying said 
pencil, a resilient device to draw said pencil 
away from the work, an operator's handle 
asSociated with an electro-responsive device 
to approach the pencil to the work, a sig 
nal mounted upon said combination and a 
limiting contact mounted upon said combi 
nation adapted to connect electrically with 
said lever when the combination is brought 
too close to the work to inform the oper 
ator thereof, said contact being resiliently 
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mounted so as not to interfere with the mo 
tion of said lever. 

3. In an electric arc welding system, a 
freely movable welding tool adapted to be 
held and Supported by the operator during 
the welding operation and having a handle 
adapted to be grasped by the hand of the 
Operator whereby the operator is enabled to 
Support and manipulate the welding tool, 
Said Welding tool having a movable Weld 
ing electrode, and an electro-responsive de 
vice in said tool having a movable part re 
sponsive to fluctuations in the welding cur 
rent to maintain the welding arc at an 
even heat. 

4. In an arc welding system, in combina 
tion, a welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of 
Work, a compensating lever carrying said 
pencil, a resilient device to draw said pencil 
away from the work, an operator's handle 
adapted to be wielded manually, carrying 
an electro-responsive device to approach 
the pencil to the work, said electro-respon 
sive device being located in a shunt around 
the arc. 

5. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a resilient device to draw said pencil away 
from the work and an operator's handle 
adapted to be wielded manually carrying an 
electro-responsive device to control the po 
sition of the pencil with relation to the work, 
said electro-responsive device being located 
in a shunt around the arc. W 

6. In an arc welding system, in combina 
tion, a welding pencil subject to the con 
trol of an operator's hand and adapted to 
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be brought into contact with a piece of work, . 
a resilient device and an operator's handle 
adapted to be wielded manually, carrying 
an electro-responsive device to control the 
position of the pencil with relation to the 
work, an operator's switch mounted upon 
Said combination adapted to be closed by an 
operator's hand when grasping said handle, 
said electro-responsive device being located 
in a shunt around the arc normally open at 
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two points, one adapted to be closed by said 
operator's switch and the other including a 
terminal flexibly connected to said combi 
nation and adapted to be brought into con 
tact with the work. 

7. In an arc Welding system, in combina 
tion, a welding pencil subject to the con 
trol of an operator's hand and adapted 
to be brought into contact with a piece 
of work, a resilient device, an operator's 
handle carrying an electro-responsive de 
vice such as a solenoid coil to control the 
position of the pencil with relation to the 

20 

125 



0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 

and a resilient device to approach the pen 
cil to the work. 

19. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand composed of welding 
metal and adapted to be brought into con 
tact with a piece of work, a spring clip 
adapted to frictionally hold said pencil, a 
compensating lever carrying at one end said 
pencil on one side of its fulcrum and an 
electrically influenced magnetic device asso 
ciated with the other end of said compensat 
ing lever upon the other side of Said fulcrum 
located at a substantially greater distance 
from said fulcrum than said pencil to ap 
proach the pencil to the Work, and a tension 
spring to draw said pencil away from the 
Work. 

20. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a resilient device, means to adjust said re 
silient device, and an operator's handle car 
rying an electro-responsive device to control 
the position of the pencil with relation to the 
work. . 

21. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencii 
and an electrically influenced magnetic de 
vice to approach the pencil to the work, and 
a resilient device to draw said pencil away 
from the work. 

22. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an Operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil, 
an electrically influenced magnetic device 
to approach the pencil to the work, and a 
resilient device to draw said pencil away 
from the work, said resilient device exerting 
a pull upon said compensating lever at a 
point close to its fulcrum. 

28. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
pf an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensaking lever carrying at one end 
Said pencil on one side of its fulcum and an 
electrically influenced magnetic device asso 
ciated with the other end of said compen 
Sating lever upon the other side of said full 
crum located at a substantially greater dis 
tance from said fulcrum than said pencil to 
approach the pencil to the work, and a re 
silient device to draw said pencil away from the work. . . 

24. In anarc Welding system, in combina 
tion, a Welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of Work, 
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a compensating lever carrying said pencil 
and an electrically influenced magnetic de 
vice, a resilient device, an operator's handle, 
a bracket mounted thereon, said operator's 
handle surrounding a solenoid coil adapted 
to attract said magnetic device to control 
the position of the pencil with relation to 
the work. - 

25. In an arc welding System, in combi 
nation, a welding pencil subject to the con 
trol of an operator's hand and adapted to be 
brought into contact with a piece of Work, 
a compensating lever carrying said pencil 
and an electrically influenced magnetic de 
vice to approach the pencil to the work, a 
resilient device to draw said pencil away 
from the work, and an operator's handle 
consisting of a hollow cylinder surrounding 
an electro-responsive device adapted to at 
tract said magnetic device to control the po 
sition of the pencil with relation to the 
work. 

, 26. In an arc welding system, in combi 
nation, a welding pencil subject to the con 
trol of an operator's hand and adapted to be 
brought, into contact with a piece of Work, 
a spring clip adapted to frictionally and re 
siliently hold said pencil, a compensating 
ever carrying said clip on one side of its 
fulcruia and an electrically influenced mag 
netic device associated with the other end 
of said compensating lever to approach the 
pencil to the work, a resilient device to draw 
said pencil away from the work, an opera 
tor's handle, carrying said fulcrum, said 
operator's handle surrounding a solenoid 
coil adapted to attract said magnetic device 
to control the position of the pencil with 
relation to the work. 

27. in an arc welding system, in combi 
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nation, a welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of work, 
a spring clip adapted to frictionally hold 
said pencil at one end said clip on one side 
of its fulcrum and an electrically influenced 
magnetic device associated with the other 
end of said compensating lever upon the 
other side of said fulcrum located at a sub 
stantially greater distance from said full 
crum than said pencil to approach the pencil 
to the work, a resilient device to draw said 
pencil away from the work, an operator's 
handle, a bracket mounted thereon carrying 
said fulcrum, said operator's handle sur 
rounding a solenoid coil adapted to attract 
said magnetic device to control the position 
of the pencil with relation to the work. 

28. In an arc welding system, in combi 
nation, a welding pencil subject to the 
control of an operator's hand and adapted to 
be brought into contact with a piece of work, 
a spring clip adapted to frictionally hold 
said pencil, a compensating lever carrying 
at one end said clip on one side of its full 

5 

120 

25 

130 



O 

1,284,529 

work, said electro-responsive device being 
located in a shunt around the arc, and an audible signal having electro-responsive op 
erating means located in shunt of said Sole 
noid coil. 

8. In an arc Welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a resilient device, an operator's handle car 
rying an electro-responsive device to con 
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trol the position of the pencil with relation 
to the work, said electro-responsive device 
being located in a shunt around the arc, 
said resilient device and said electro-respon 
sive device being so adjusted to each other 
and to the current as to maintain substan 
tially a steady arc. 

9. In an arc Welding system, in combina 
tion, a Welding pencil subject to the con 
trol of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a resilient device, and an operator's handle 
consisting of a hollow cylinder surrounding 
an electro-responsive device to control the 
position of the pencil with relation to the 
work. s 

10. In an arc Welding system, in combina 
tion, a Welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of work, 
a resilient device to draw said pencil away 
from the Work, and an operator's handle 
consisting of a hollow cylinder. Surrounding 
an electro-responsive device to approach the 
pencil to the work. 

11. In an arc Welding system, in combi 
nation, a Welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of work, 
a compensating lever carrying said pencil, 
a resilient device to draw said pencil away 
from the work, an operator's handle con 
sisting of a hollow cylinder surrounding an 
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electro-responsive device to approach the 
pencil to the Work and an audible signal 
mounted upon-said combination. 

12. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an 'operator's hand and adapted to be 
brought into contact with a piece of Work, a compensating lever, carrying said pencil, 
a resilient device to draw said pencil away 
from the work, an operator's handle consist 
ing of a hollow cylinder Surrounding an , 
electro-responsive device to approach the 
pencil to the work, an audible signal mount 
ed upon said combination and an operator's 
switch mounted upon said handle. , 

13. In an arc welding system in combina 
of an operator's hand, and adapted to be 
a compensating lever carrying said pencil, a . 
brought into contact with a piece of work, 

5. 

signal mounted upon said combination, op 
erated by a limiting contact mounted upon 
said combination adapted to electrically con 
nect with said lever when the combination 
is brought too close to the Work to inform 
the operator thereof. 

14. In an arc Welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of Work, 
a compensating lever carrying said pencil, 
an audible signal mounted upon said combi-, 
nation operated by a limiting contact 
mounted upon said combination adapted to 
connect electrically with said lever when the 
combination is brought too close to the Work 
to inform the operator thereof. 

15. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of Work, 
a compensating lever carrying Said pencil, 
an audible signal mounted upon said combi 
nation, operated by a limiting contact 
mounted upon said combination adapted to 
connect electrically with said lever when the 
combination is brought too close to the work 
to inform the operator thereof, said contact 
being resiliently mounted so as not to inter 
fere with the motion of said lever. 

16. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of Work, a 
compensating lever carrying Said pencil, an 
operator's handle associated with an electro 
responsive device Such as a Solenoid coil, an 
audible signal mounted upon Said combina 
tion, operated by a limiting contact mount 
ed upon said combination adapted to connect 
electrically with said lever when the combi 
nation is brought too close to the work to 
inform the operator thereof, said contact be 
ing resiliently mounted so as not to inter 
fere with the motion of said lever. 

17. In an electric arc welding system, a 
handle, a movable welding device combined 
with an audible signal and a limiting stop 
to cause the operation of said signal when 
said welding device drifts beyond the range 
of position provided with relation to said 
handle. 

18. In an arc Welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand composed of Welding 
metal and adapted to be brought into con 
tact with a piece of Work, a Spring clip 
adapted to frictionally hold said pencil at 
one end, on one side of its fulcrum, and an 
electrically influenced magnetic device asso 

tion, a welding pencil subject to the control ciated with the other end of said compensat 
ing lever upon the other side of Said full 
crum, located at a substantially greater dis. 
tance from said fulcrum than said pencil, 
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crum and an electrically influenced magnetic 
device associated with the other end of said 
compensating lever upon the other side of 
Said fulcrum to approach the pencil to the 
Work, a resilient device to draw said pencil 
away from the work, an operator's handle, 
a bracket thereon carrying said fulcrum, 
said operator's handle surrounding a sole 
noid coil adapted to attract said magnetic 
device to control the position of the pencil 
with relation to the work. W 

29. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an Operator's hand and adapted to be 
brought into contact with a piece of work, 
a spring clip adapted to frictionally hold 
Said pencil, a compensating lever carrying at 
One end said clip on one-side of its fulcrum 
and an electrically influenced magnetic de 
vice associated with the other end of said 
compensating lever upon the other side of 
said fulcrum located at a substantially 
greater distance from said fulcrum to said 
pencil to approach the pencil to the work, 
a resilient device to draw said pencil away 
from the work, an operator's handle and a 
bracket mounted thereon carrying said full 
crun, said operator's handle surrounding 
a Solenoid coil adapted to attract said mag 
netic device to control the position of the 
pencil with relation to the work and an 
Operator's switch mounted upon said electro 
responsive device, said device being located 
in a shunt around the arc normally open at 
two points, one adapted to be closed by said 
operator's switch, and the other including a 
terminal flexibly connected to said combi 
nation and adapted to be brought into con 
tact with the work. 

80. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, a 
Spring clip adapted to frictionally hold said 
pencil, a compensating lever carrying at one 
end said clip on one side of its fulcrum and 
an electrically influenced magnetic device 
associated with the other end of said com 
pensating lever upon the other side of said 
fulcrum located at a substantially greater 
distance from said fulcrum than said pencil 
to approach the pencil to the work, a resilient 
device to draw said pencil away from the 
Work, an operator's handle and a bracket 
thereon carrying said fulcrum, said oper 
ator's handle surrounding a solenoid coil 
adapted to attract said magnetic device to 
control the position of the pencil with rela 
tion to the work and an operator's switch 
mounted upon said electro-responsive device, 
said device being located in a shunt around 
the arc normally open at two points one 
adapted to be closed by said operator's 
switch. 

81. In an arc welding system, in combi 
operator's handle carrying 

7. 

nation, a welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of Work, 
a compensating lever carrying said pencil, 
and a resilient device, said resilient device 70 
exerting a pull upon said compensating 
lever at a point close to its fulcrum. 

32. In an arc welding system, in combi 
nation, a Welding pencil subject to the con 
trol of an operator's hand and adapted to be 75 
brought into contact with a piece of work, a 
compensating lever carrying at one end said 
pencil on One side of its fulcrum and an elec 
trically influenced magnetic device associ 
ated with the other end of said compensat- 80 
ing lever upon the other side of said full 
crum, and a resilient device to draw said 
pencil away from the Work, said resilient de 
vice exerting a pull upon said compensating 
lever at a point close to its fulcrum. 

38. In an arc Welding system, in combina 
tion, a Welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of Work, a 
compensating lever carrying at one end said 90 
pencil on One side of its fulcrum and an elec 
trically influenced magnetic device associ 
ated with the other end of Said compensating 
lever upon the other side of said fulcrum 
located at a substantially greater distance 95 
from said fulcrum than said pencil, to ap 
proach the pencil to the work, a resilient de 
vice to draw said pencil away from the 

85 

work, said resilient device exerting a pull 
upon said compensating lever at a point close 100 
to its fulcrum, an operator's handle and a 
bracket thereon carrying said fulcrum, said 
operator's handle associated with an electro 
responsive device adapted to attract said 
magnetic device to control the position of 105 
the pencil with relation to the work. 

84. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work 110 
and an electrically influenced magnetic de 
vice to approach the pencil to the work, an 
Operator's handle, said operator's handle 
adapted to attract said magnetic device to 
control the position of the pencil with rela- 115 
tion to the work and an operator's switch 
mounted upon said handle adapted to be 
closed by an operator's hand when grasping 
said handle, said electro-responsive device 
being located in a shunt around the arc nor- 120 
mally open at two points one adapted to be 
closed by said operator's switch. 

35. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 125 
brought into contact with a piece of Work 
and an electrically influenced magnetic de 
vice to approach the pencil to the work, an 

an electro - re 
sponsive device adapted to attract said mag- 130 
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netic device to control the position of the 
pencil with relation to the work and an op 
erator's switch mounted upon said handle 
adapted to be closed by an operator's hand 
when grasping said handle, said electro-re 
sponsive device being located in a shunt 
around the arc in a circuit normally open 
and adapted to be closed by said operator's 
Switch. 

36. In an arc welding system, in combina 
ton, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work 
and an electrically influenced magnetic de 
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vice to approach the pencil to the work, an 
operator's handle carrying an electro-re 
sponsive device adapted to attract said mag 
netic device to control the position of the 
pencil with relation to the work and an 
operator's switch mounted upon said handle 
adapted to be closed by an operator's hand 
when grasping said handle, said electro-re 
sponsive device being located in a shunt... cc 

vice when the combination is brought too around the arc normally open at two points 
One adapted to be closed by said operator's 
switch and the other including a terminal 
flexibly connected to said combination and 
adapted to be brought into contact with the 
work. ... " 

3. In an arc Welding system, in combina 
tion, a Welding pencil subject to the control 
of an Operator's hand and adapted to be 
brought into contact with a piece of Work 
and an electrically influenced magnetic de 
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vice to approach the pencil to the work, an 
operator's handle carrying an electro-re 
sponsive device adapted to attract said mag 
netic device to control the position of the 
pencil with relation to the work, an audible 
signal mounted upon said combination and 
an Operator's Switch mouned upon said han 
dle adapted to be closed by an operator's 
hand when grasping said handle, said elec 
tro-responsive device being located in a 
shunt around the arc in a circuit normally 
Open and adapted to be closed by said opera 
tor's switch, and said audible signal having 
electro-responsive operating means located 
in shunt of said solenoid coil. 

38. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work in 
Order that an arc may be drawn, an opera 
tor's handle associated with an electro-re 
sponsive device adapted to attract said mag 
netic device to control the position of the 
pencil with relation to the work, and an 
audible signal mounted upon said combina 
tion, said audible signal having electro-re 
Sponsive operating means located in shunt of 
said electro-responsive device. 

39. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
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brought into contact with a piece of work 
and an electrically influenced magnetic de 
vice, an operator's handle associated with an 
electro-responsive device to control the posi 
tion of the pencil with relation to the work 
and a signal mounted upon said combination 
operated by a limiting contact mounted 
upon said combination adapted to connect 
electrically with said lever when the combi 
nation is brought too close to the work to in 
form the operator thereof. 

40. In an arc Welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work 
and an electrically influenced magnetic de 
vice, an operator's handle associated with an 
electro-responsive device to control the posi 
tion of the pencil with relation to the work 
and an audible signal mounted upon said 
combination operated by a limiting contact 
mounted upon said combination adapted to 
connect electrically with said magnetic de 

close to the work to inform the operator 
thereof. 

41. In an arc welding system in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work 
and an electrically influenced magnetic de 
vice, an operator's handle, associated with 
an electro-responsive device to control the 
position of the pencil with relation to the 
work and an audible signal mounted upon 
said combination operated by a limiting con 
tact mounted upon said combination adapt 
ed to connect electrically with said magnetic 
device when the combination is brought too 
close to the work to inform the operator 
thereof, said contact being resiliently mount 
ed so as not to interfere with the motion of 
said lever. 

42. In an arc welding system, in combina 
tion, a welding pencil, subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work 
and an electrically influenced magnetic de 
vice adapted to reciprocate sluggish v to an 
proach the pencil to the work, a resilient de 
vice upon said pencil and an operator's han 
dle associated with an electro-responsive de 
vice adapted to attract said magnetic device 
to control the position of the pencil with re 
lation to the work. 

43. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil 
and an electrically influenced magnetic de 
vice adapted to reciprocate sluggishly to ap 
proach the pencil to the work, a resilient. 
device to draw said pencil away from the 
work and an operator's handle associated 
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with an electro-responsive device adapted to 
attract said magnetic device to control the 
position of the pencil with relation to the 
work. . . 1. 

44. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, a 
compensating leyer carrying said pencil on 
one side of its fulcrum and an electrically 
influenced magnetic device adapted to recip 
rocate sluggishly upon the other side of said 
fulcrum to approach the pencil to the work, 
a resilient device to draw said pencil away 
from the work and an operator's handle as 
sociated with an electro-responsive device 
adapted to attract said magnetic device to 
control the position of the pencil with rela 
tion to the work. 

45. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil 
and adapted to reciprocate sluggishly. 

46. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
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brought into contact with a piece of work, a 
spring clip adapted to frictionally and re 
siliently hold said pencil, a compensating 
lever carrying said pencil on one side of its 
fulcrum and an electrically influenced mag 
netic device adapted to reciprocate slug 
gishly upon the other side of said fulcrum 
located at a substantially greater distance 
from said fulcrum than said pencil to ap 
proach the pencil to the work, a resilient de 
vice to draw said pencil away from the work, 
said resilient device exerting a pull upon 
said pencil, an operator's handle carrying 
said fulcrum, said operator's handle asso 
ciated with an electro-responsive device 
adapted to attract said magnetic device to 
approach the pencil to the work. - 

47. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, a spring clip adapted to frictionally and re 
siliently hold said pencil, a compensating 
lever carrying said pencil on one side of its 
fulcrum and an electrically influenced mag 
netic device adapted to reciprocate slug 
gishly upon the other side of said fulcrum 
located at a substantially greater distance 
from said fulcrum than said pencil to ap 
proach the pencil to the work, a resilient de 
vice to draw said pencil away from the work, 
an operator's handle carrying said fulcrum, 
said operator's handle associated with an 
electro-responsive device adapted to attract 
said magnetic device to approach the pencil 
to the work and an operator's switch 
mounted upon said handle adapted to be 

of an operator's hand and adapted to be 

tion, a welding pencil subject to the control 

9. 

closed by an operator's hand when grasp 
ing said handle. 

48. In an arc welding system, in combina 
tion, a welding pencil subject to the control 

70 
brought into contact with a piece of work, 
an operator's handle associated with an elec 
tro-responsive device to control the position 
of the pencil with relation to the work, said 
elctro-responsive device and handle being 75 
concentrically mounted with free air pas 
sages between them with inlets and exit pas 
sageways for air cooling purposes. 

49. In an arc welding system, in combina 
80 

of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever for causing the move 
ment of said pencil and an electrically in 
fluenced magnetic device to approach the 
pencil to the work and means opposing Said 
magnetic device to draw said pencil away 
from the work. 

85 

50. In an arc welding system, in combina 
tion, a welding pencil subject to the control 90 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
an operator's handle associated with an elec 
tro-responsive device to control the position 
of the pencil with relation to the work and 
means to cause said Welding pencil to vi 
brate in a substantially straight line to and 
from the work and guiding devices for said 
element to guide it to and from the work. 

51. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
an operator's handle associated with an elec 
tro-responsive device to control the position 
of the pencil with relation to the work, and 
means to render the motion of said pencil. sluggish. 

52. In an arc welding system, in combina 
tion, a welding pencil subject to the control 110 

95 
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105 

of an operator's hand and adapted to be 
brought into contact with a piece of work, 
an operator's handle associated with an elec 
tro-responsive device to control the position 
of the pencil with relation to the work, and 115 
means to render the motion of said pencil sluggish consisting of a dash pot. 

53. In an arc welding system, in combina: 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 120 
brought into contact with a piece of work, 
an operator's handle associated with an elec tro-responsive device to control the position 
of the pencil with relation to the work and 
means to render the motion of said pencil 125 sluggish consisting of a dash pot device hav- . 
ing a piston. r 

54. In an arc welding system, in combina: 
tion a welding pencil subject to the control 
of an operator's hand and adapted to be 150 



10 

5 

20 

25 

30 

35 

40 

50 
brought into contact with a 

LO 

brought into contact with a piece of work, 
an operator's handle associated with an elec 
tro-responsive device to control the position 
of the pencil with relation to the work and 
means to render the motion of said pencil 
sluggish consisting of a dash pot device hav 
ing a piston of self lubricating substance. 

55. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil 
adapted to reciprocate sluggishly, a mag 
netic core, an operator's handle associated 
with an electro-responsive device to control 

- the position of the pencil with relation to 
the work and means to render the motion of 
said pencil sluggish consisting of a dash 
pot device having a piston of carbon linked 
to said core. 

56. In an arc welding system, in combina 
tion a welding pencil subject to the control 
of an operator's hand and adapted to be 
brought into contact with a piece of work, 
a compensating lever carrying said pencil 
and an electrically influenced magnetic de 
vice, an operator's handle associated with 
an electro-responsive device to control the 
position of the pencil with relation to the 
work and means to render the motion of said 
pencil sluggish consisting of a dash pot, de 
vice having a piston of carbon linked to 
said compensating lever. 

57. In an arc welding system, in combina 
tion, a Welding pencil subject to the con 
trol of an operator's hand and adapted to 
be brought into contact with a piece of 
work, a compensating lever carrying at one 
end said pencil and an electrically magnetic 
device, an operator's handle associated with 
an electro-responsive device to control the 
position of the pencil with relation to the 
Work and means to render the motion of 
said pencil sluggish and consisting of a dash 
pot and device having a piston of carbon 
linked to said compensating lever within the 
spool of said electro-responsive device. 

58. In an arc-welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand and adapted to be 

piece of work, 
an operator's handle associated with an 

55 

electro-responsive device to control the po 
sition of the pencil with relation to the work 
and magnetic flanges for the spool of said 
electro-responsive device, the flanges sur 
rounding the movable core being spaced 
therefrom to prevent magnetic interference 
with its action. 
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59. In an electric arc welding system, a 
handle, a movable welding device combined 
with an audible signal and a limiting stop 
to cause the operation of said signal when 
said welding device drifts out of position 
with relation to said handle. 

60. In an arc welding system, in combina 
tion, a welding pencil subject to the control 
of an operator's hand, and adapted to be 
brought into contact with a piece of work to 
establish an arc, a compensating lever, 
mounting said pencil, electro-responsive 
means to influence the operation of said 
lever, in its relation to the arc and a resilient 
device opposing said electro-responsive de 
vice and so located with relation to said 
compensating lever as to maintain an even 
resilient effect throughout the range of mo 
tion of said compensating lever. 

61. In an electric welding system, in com 
bination, a Welding pencil subject to the 
control of an operator's hand and adapted 
to be brought manually into contact with a 
piece of Work, a compensating lever adapt 
ed to cause the movement of said pencil, 
an electrically influenced magnetic device 
adapted to actuate said lever to approach 
the pencil to the work, and a tension Spring 
opposing said magnetic device to draw said 
pencil away from the work. 

62. In an electric arc welding system, a 
freely movable handle adapted to be grasped 
by the hand of an operator and carrying a 
movable welding electrode, an electro-re 
sponsive device mounted thereon having a 
movable part to maintain the welding arc 
at an even heat and means to minimize the 
range of movement of said electrode with 
relation to that of the movable part of said 
electro-responsive device. 

63. In an electric arc welding system, a 
freely movable handle adapted to be grasped 
by the hand of an operator and carrying a 
movable welding electrode, an electro-re 
sponsive device mounted thereon having a 
movable part to maintain the Welding arc 
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at an even heat and resilient means to evenly 
oppose the influence of said electro-respon 
sive device regardless of the relative posi 
tions of said movable part and of said elec 
trode. 

Signed at New York, in the county of New 
York and State of New York, this 22d day 
of March, A. D. 1915. 

ERNST WOLTMANN. 
Witnesses: 

MYRON F. HILL, 
GLADYs FoRD. 

10 


