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To all whom it may) concern:
Be it known that I, Harry R. Woobrow,
a citizen of the United States, residing at

" New York, in the county of New York and
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State of New York, have invented a ‘certain
new and useful Improvement in Apparatus
for ‘Electric Welding, of which the follow-
ing is a specification. C

The invention relates to electric welding,
and consists in an automatic apparatus em-

. bodying an electric motor energized by the
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welding current, which motor controls the
duration of said current. Means are pro-
vided whereby an initial duration of the
welding current is established, and there-
after this duration is controlled by the va-
riations in resistance at the welding elec-
trodes, which variations affect the speed of

the motor to vary the duration of the cur- -

rent correspondingly to the resistance
changes. : '

In the accompanymg‘drawings Figure 1

illustrates generally my apparatus. Fig. 2
is an-elevation, and Fig. 3 a plan view of a
device for determining the duration of the
welding current. : ’ :

Similar letters and numbers of reference

indicate like parts.

Referring first to Fig. 1: A and B are two
bars to be welded together at their ends.
The bar B is held in a metal screw clamp C
which is immovably held upon a plate D of
insulafing material which rests upon the
base E, by meang of an ingulated screw bolt
F. Thebar A isheld in a similar screw clamp

G which is slidable upon said plate D. On

" the clamp G is a projecting stud H.
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I is a bell crank lever pivoted in a suit-
able fixed bracket J. Between the upright
arm of said lever and the stud H is inter-
posedia helical spring K. The other arm of
sald lever has a pin which enters a slot in
the lever L pivoted in a fixed bracket M.
On the opposite side of the bracket M a
suspended weight N is attached to lever L.
The weight N is to be of predetermined
magnitude, and in order to adjust said mag-
nitude it may be formed of disks @ of metal,
which can be varied in number as desired.
Said weight operates through the levers L,
I to slide the clamp G toward the clamp C,

" and so to press the end of bar A against the

55

end of- bar- B. with a constant pressure,

which. is rendered elastic bv the interposed -

spring K. To the clamps C, G respectively

are connected the terminals of the secondary

coil 1 of a transformer 2. =~ :

_ Thesource of welding current (not shown)
is connected to the switch 8 which codperates
with the terminals 4, 5. Terminal 5 is con-
nected to a brush 6 which bears upon a con-’
tact 7 on the periphery of a rotary cylinder
8 of insulating material. Terminal 4 is con-
nected through the primary coil 9 of said
transformer to a brush 10 bearing upon a
contact 11 on the periphery of cylinder 8.
The contacts 7 and 11 are connected by bar
12. The cylinder 8 carries a pinion 18, with
which engages a worm 14 on the shaft of a
motor 15, which is connected in parallel
with the brushes 6 and 10. Instead of con-
necting the terminal 4 to the end of primary

coil 9, I may connect it to a pivoted switch

lever 16 which codperates with a plurality
of contacts 17 connected to successive turns
of sald primary coil, so that by suitably ad-
justing said lever I may cut out one or more
of said turns as desired. The relation of
the primary and secondary conductors in
said transformer is fo be such that the
strength of the current delivered at the
secondary will be augmented.

The operation is as follows: The pieces A,
B to be welded are inserted in the clamps G,
C, and the weight N is adjusted so as to
cause the end of piece A to press against
the end of piece B with a certain prede-
termined pressure. The switch 3 being
closed, a current of predetermined strength
is delivered to said pieces at their. joint.
Said strength is. primarily adjusted by suit-
ably proportioning the primary and second-
ary coils 9 and 1, and more closely adjusted
by means of the pivoted switch lever 16 op-
erated to cut one or more turns of the
primary coil into or out of circuit. By

60

65

70

75

80

85

920

95

reason of said current, the metal at the joint -

between pieces A, B is melted and a weld is
produced under the pressure exerted, as al-
ready described. The motor 15 is simul-
taneously set in operation to rotate the cyl-
inder 8. When the contact plates 7, 11 on
said cylinder touch the brushes 6, 10, cir-
cuit is closed through the bar 12 connecting
said plates, to the joint to be welded, and
this closure and hence the duration of the
welding current continues until by the ro-
tation of said cylinder, circuit is broken at
said brushes. . The period of rotation of
said cylinder may. be'determined by varying -
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the speed of the motor 15, and in this way I.

. can establish the duration of -the welding
current. ° o ’ _

- Tt will now be obvious that by this appa-
-5 ratus T am enabled- (1) to determine the
" mechanical “pressure at the joint to be
- welded, (2) to determine the strength of the
welding current, and (3) fo determine the
duration of said current. And thus I may
give to each of these factors at the outset

.10 .
a predetermined value which may be gov-

erned by the contact areas of the two pieces’

to be welded.  Hence if the members of a
large number of pairs of similar pieces are
to be united, the conditions being adjusted
for one pair will remain the same for all suc-
ceeding pairs, and hence I'can effect a prac-
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tically perfect weld in every pair entirely

independently of the personal equation of
the operator. ' '

20 . -
The control of the time factor is here of

especial importance, since it is preferable to-

use a very strong welding. current for a

val may be but a fraction of a second, it is
practically impossible to control it by manu-
ally operating a switch. If the interval be
made too short, an imperfect weld results—
if too long, the weld, is apt to be burned and
again  rendered - imperfect, and besides
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energy is wasted. ~With automatic control -

" of the time factor, as above described, the
.interval may be adjusted with accuracy.

© . Instead of regulating the duration of the

35 welding current by varying the speed of the

motor, the contact plates 7, 11 being set at

‘an invariable distance apart, I. may do so

E by varying the distance between the.contact:
_plates on the cylinder 8, so that current will -

remain . established for a greater or less
. time—the speed of the motor then being con-
. > stant; or I may vary both the speed of the

motor and the relative spacing of, the said
contact plates. = - S -

In Figs. 2 and 38, I illustrate a circuit-
controlling device, in which the contact
. plates may be adjusted to vary the distance
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~ “between them with' much accuracy. The 4. el ‘
“prising means for holding the parts to be
‘welded in contact, circuit connections to 115

motor 15 is here.shown mounted on any suit-
able insulating base 18." The shaft 19 of
worm 14 extends through the upright arms
. - 20, 21 of a bracket also mounted on said

“base. Collars 22 on opposite sides of the
_ bracket arm 21 prevent endwise play of said
... 55-shaft, which carries a metal disk 23, on the

- - face of which 'is secured a fixed arm 24 car-
rying the contact plate 11 and a pivoted arm
. 25 carrying the contact plate. 7. On'the

. pivoted arm is a projecting plate 26 which.
60 receives the thrust of an adjusting screw 27

50

loosened so that the distance of plate 7 from
65. plate 11 may be approximately adjusted by

-very short interval of time. As this inter--

jwhich passes through a lug 28 on the face of -
, ‘2plate 93. - There'is a nut and washer 29 on.
"~ the pivot bolt of arm 25 which is first .
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hand. . After said bolt is tightened, the ad-
justing screw 27 may be used for setting said
‘plate 7 with greater accuracy to any desired
distance. Fqr.convenience, the brushes 10

and 6 are here carried upon blocks 30 and 81 70

mounted on base 18 and provided with sock-
ets 32 for the attachment of the circuit con-
ductors. - '

- So long as the resistance offered to the

current at the welding electrodes remains 75
constant, the duration of the current will be -
regulated by the means described and will .
remain - corespondingly ' constant. But if, -
through any cause—as, for example, scale
on the welding faces—the resistance to the 80
current increases, then the strength of the
welding current diminishes, and as it is this
current ‘which also actuates the motor, the
motor speed decreases; so that the duration -
of the - current is thus automatically in- 85
creased to an extent proportionate to the re-
"sistance encountered -at the welding elec-
trodes. - o

I claim: - g -

‘1. An apparatus for electric welding, com- 90
prising means for holding the parts to be.
welded in contact, circuit.connections to said
holding means, and means controlled by the
welding current for determining the dura- .
tion of said current. . v

2. An apparatus for electric welding, com-
-prising means for holding the parts to be .
welded in contact, circuit connections to said
holding means, a motor controlled by the
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welding current, and a device actuated by 100 -

said ‘moter and interposed in-the circuit of -

.said welding current for determining’the

duration of said current in said circuit.
3. An'apparatus for electric welding, com-

“welded in contact, circuit connections to said
holding means, a motor controlled by the .

~ welding current, and a rotary circuit breaker -

actuated by said motor and interposed in the

circuit of said welding current for deter- 110

mining the duration of said current in said -
cireuit. = .- g
4. An apparatus for electric welding, com-

said holding means, and two branches from - -
‘said circuit connections; a motor controlled.
by the welding current in one . of “said
branches, a rotary member actuated by said

tacts. - R T Lo o
—.5.An apparatus for electric welding, com- .
‘prising means-for holding the parts to be

welded in contact, circuit connections to said . -

“holding means, and two branches from said 7

circuit .-cpnn‘éctions’; a motor controlled by
the welding current in one of said branches,
a rotary- member actiuated by said motor, 130

prising means for ‘holding the parts to be 105

i

. motor, connected contacts on" said rotary 120 -
' member, and, in the other branch, fixed con-
- tacts cooperating-with said first-named con- .
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connected contacts on said rotary memb'e.r
means for varying the distance between said
contacts, and, 1in the other branch, fixed con-

tacts coOperating with said first-named con--
5 tacts. :

6. An apparatus for electric welding, com-
prising means for determining a constant
pressure of the contacts at the joint to be
~ welded one against the other, means for de-
10 termining the strength of the welding cur-

rent supplied to said contacts, and means
controlled by said current for determining
the duration of said current.

In testimony whereof I have affixed my
signature in presence of two-witnesses.

HARRY R. WOODROW.

Witneéses:
GerTrRUDE T. PoRTER,
May T. McGARry,



