May 4, 1937. LE ROY H. HOFFER Re. 20,348
WELDING MACHINE
Original Filed Jan. 28, 1932 7 Sheets-Sheet 1

R
7,
/Z ’ v » 77
: A4 L 7253
\ ) : I © # (0)]
= , =
') == 72| M -
d ‘) % |7
§ =]
) = —
N = —_— v
D _ & ©
) =] =
-
)
§ 45 L
)

INVENTOR
L £ Roy H. HorFFer

Diur ik




0
-«
it
=]
N
9
-4

7 Sheets—Sheet 2

WELDING MACHINE

LE ROY H. HOFFER

Original Filed Jan. 28, 1932

s

(6)

F T

O e

~HO o

O e

T

v s
1 (s) .

§

© ©

1 ®

May ‘4, 1937.

w

=1

v

14
0
=
Z
&
(- ~W
‘_l
/| U 4z
O h2
o
VA
et
7
4l
127
-
o

2

& Loz

“

L

LeRoy H. HorFFER
TORNEY

AT

e e e

Lo



- LE ROY H. HOFFER

‘May 4, 1937.

Re. 20,348

WELDING MACHINE

Original Filed Jan. 28, 1932

7 Sheets~Sheet 3

76

O

" INVENTOR

L& Roy H. HorFeR




. May 4, 1937. LE ROY H. H_O'_FF_ER‘ Re. 20,348
: ' . WELDING MACHINE o

Original Filed Jan. 28, 1932 7 Sheets-Sheet 4

25

G

-
&1
SR S
A4 R
= :
, 72 1t
uE: 727
”
b :
75 B
\[727 4, '
790, 5% ' ,
= 745_ : o
Sk LN L4 |
i 3 I 7
N TH AR -
|
- : 757
20 | = —
“z
-5

- |NVEnfoR
Le Roy H. Horrer

T sl




May 4, 1937. LE ROY H. HOFFER Re. 20,348
' WELDING MACHINE
Original Filed Jan. 28, 1932 T SheetS—Sheet_S

o
ya

b
% 2
T Y
W T A
i

A7,
v

O
i
750
77
=
]
SN

2 OP i §§ “\\
\—~ - CaIR NES—
W A sl
ST | §§ E é;‘t R Lo
, | SR | N
~ N O i L
y ® ¥ L A
% ’{//I//I//I//Il//’l//;/l/’llll/IIII/Z
2] |
o (O N O |
: s b&.\ l ’ .
N o I\
d : }%
\*g ! .
) 1
& O ﬂ]
|
N
‘§ 7,
s o2
@ | o o [CO8 -

INVENTOR
Le Roy H. Horrer




May 4, 1937. ' LE ROY H. HOFFER Re. 20,348

WELDING MACHINE

Original Filed Jan. 28, 1932 7 Sheets-Sheet 6

Ly 2O,

712 Y

pr

- Xy
/4
WL,

72

|

' ULeRoy H HOFF(:‘)?

' A%W/&/




' Re. 20,348

7 Sheets-Sheet .7

¥
il
% .

LE ROY H. HOFFER
WELDING MACHINE
Original Filed Jan. 28, 1932

May 4, 1937.

9% L5

FANCCTI ) MOT

Lo Ge 4
: |||||||n|||l|||l’l H# Ia ‘3 28 HM.M _nw R
i N : 4
o = e |, & §
A > 4% z S
| = ” PARRE =
7 2% TS0 Y
Al | 2T Jow X4
1| % o 4 2. I’ R Wn
_ 0z w49 _ Yo
N 2 _ C
, d 4 2 | 1% | -
U 7 34 R%4
z L2 %9 ARE
\@ 2 | < eZ4 # 5 Pt m
: 1 ’
oV lIN\ﬁ o
|| gz -97
Y/
9 | L oIN !
— m“ Svm L
— FAVY ol a7
) HOIET

Z
18— .
[ . A%xﬂ )

£ \N@




5

10

20

30

40

Reissued May 4, 1937

UNITED STATES

Re. 20,348

PATENT OFFICE

20,348
" WELDING MACHINE

Le Roy H. Hoffer, Brooklyn, N. Y., assignor to
Metropolitan Engineering Company, Brooklyn,
N. Y, a corporation of New York

Original No. 1,968,079, dated July 31, 1934, Serial
No. 589,347, January 28, 1932. Application for -
.reissue July 18, 1936, Serial No. 91,436

8 Claims.

The -invention provides a machine which is
adapted to work rapidly and economically in ap-
.Plying a succession of resistance welding opera-
tions to a base member or work piece.

The accompanying drawings illustrate a ma-

chine embodying the- invention and designed:

specifically for welding a succession of pins or
short fins to a boiler tube in two rows extend-
ing lengthwise and located at the opposite sides

of the tube. The invention is applicable, how--

ever, to the welding of a succession of fins at

one side only, and generally to the welding of a -

succession of similar attachments to various other
products. :

Fig. 1 is a perspective view of an end of a
tube with the fins welded thereon; Fig. 2 is a
half plan and half horizontal section of the ma-
chine; Fig. 3 is a half front elevation and half
vertical section of the upper part of the ma-
chine; Fig. 4 is a front elevation omitting the
devices at the sides which apply the attachments;
Fig. 5 is a vertical transverse section of the same;

Fig. 6 is a vertical section approximately on the -

line 6—86 of Fig. 5, {llustrating the mechanism

5 for clamping and advancing the tube; Fig. 7 is

a similar view showing the opposite position of
the clamps; Pigs. 8, 9 and 10 arg diagrams in
.plan of the mechanism for handling the attach-
ments and applying them to the tube; Fig. 11
is & diagram of the pneumatic and electric cir-
cuits controlling the welding operation; Fig, 11=
is'an enlarged detail. :
The tube rests on a lower electrode. When
it is in position for a welding operation & clamp-
ing head is brought down on top of it holding
it in position. "Attachments are pressed against
it at opposite sides with a comparatively light
pressure. The circuit is then closed to pass a

current across. the joints for a certain period.
The circuit is then broken and a comparatively .

high pressure forces the softened attachments
against the tube to upset the work and complete
the weld. The air cylinders are then reversed

" . to release the welded attachments from their

5 ‘holders and withdraw the holders and to lift the

clamping head from the work. At the top of
the stroke of the clamping head the electrical
contacts are made which cause ‘a repetition of
the previous operation. While the clamping head
is lifted and the attachment holding electrodes
are withdrawn, the tube is advanced a step so
as to be in position to receive the next pair of

" attachments. In the apparatus illustrated this

sequence of operations is automatic and the work
can be done with exactness and rapidity. The

" have concave faces to engage the convex con-

(CL 219—4)

attachments are also taken automatically in suc- .
cession from magazines. The operations, how-
ever, need not be entirely automatic. One or

. more of them may be taken care of manually.

In the case illustrated, 11 is an ordinary welded
or seamless boiler tube of three or four inches.
in diameter and may be from ten to thirty feet
in length and of a wall thickness of about one
quarter of an inch. The attachments 12 are fins
about one quarter of an inch thick, three-eighths
wide and one and a half inches long. Their
inner ends are originally cylindrical and tapered
(as shown for example at {3, Fig. 8) and are up-
set against the tube to form enlargements (4
(Fig. 1) at the joint. These fins in the ease illus~
trated are spaced very close together, leaving
only sufficient room for individual expansion and -
distortion in use. -

. The functions of the several parts will prob-
ably be clearer if I explain first the succession 20
of operations through the control mechanism of
Fig. 11. The tube (I rests on a center eléctrode
18. .It is clamped thereon by a clamping mem-

L=

10

" ber 16 above carried by a crosshead 17 which is

connected by pull rods I8 to a lower cross bat
i9 on a piston rod 20 whose piston 2! moves
vertically in a cylinder 22. Comptessed air is
admitted to the top or bottom of the cylinder for

25

" lowering or raising the upper clamping member.

The electrode {6 and complementary member 16 30
tour of the tube and embrace the latter between
them during the welding operation. :
" The fins 12 are clamped as hereinafter ex-.
plained in laterally movable electrodes indicated
as a whole by the numeral 28 which are carried
on the ends of piston rods 24 of pistons 25 mov-

. Ing laterally in cylinders 26. Compressed air is -

admitted to outer ends of the cylinders to press
the fins against opposite sides of the tube, first
with a reduced pressure and finally with an in-
creased pressure. ’ g

When the fins are pressed lightly against the
tube a welding curfent is passed by closing the
circuit from the electrode 18 (which belongs in-
common to both sides) through the tubes to op-
posite fins 12 and thence to the secondary wind-
ings 21 of the opposite welding trensformers
28. At the end of the operation the air pres-
sure on the fins is increased to that desired for
the upsetting operation after the cutting off of
the current. The electrodes 28 are then un-
clamped from the fins and withdrawn by revers-
ing the air pressure in their cylinders. The air
pressure is then reversed in theo lower cylinder
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to lift the upper clamp and permit the tube to
be advanced lengthwise in position for the next
pair of fins.

High pressure air (say about 100 pounds) is
supplied to air pipe 29 through a main valve 30.
A branch pipe 31 carries a pressure reducing valve
32 and maintains in the reservoir 33 a supply of
air at the lighter pressure (say 15 or 20 pounds).

The air supply to the horizontal cylinders.is
controlled by valves 34, 35, 36, 37, 38 and 39;
that to the vertical cylinder by valves 40, 41, 42

and 43. These valves work in one direction by-

springs and in the cpposite direction by solenoids
or similar electrical operating devices. Some of
them are normally open (being closed by the so-
lenoids) and others are normally closed (béing
opened by the solenoids).
valves are indicated by the initials “N. O.” and the
normally closed valves by the initials “N. C.”.
The higher air pressure is applied to the hori-
zontal cylinders only by the opening of the nor-
mally closed valves 46 and 47 as will be apparent

from the arrangement of the piping. Check.

valves 48 and 49 are provided in order to prevent
high pressure from backing up into the low pres-
sure reservoir 33. i

In setting the machine in operation the main

‘air valve 30 is first opened. Then the main

switches 50 and §1 of the electric circuits are
closed. The main. valve and switches are not
changed until all the fins have been welded on
a length of boiler tubing. All the operating
cycles follow automatically. .
" 'The closing of the switch 50 causes a flow of
current thirough the wires 52 and 53, coil B4, wires
§5 and 56, contacts 57, 58, wires 59, 60, contacts
61, 62 and wire 63 to the opposite supply wire
64. The energizing of coil 54 closes the pairs of
contacts 65, 66.and 61, 68. The closing of con-
tacts 61, 68 provides an alternate pass or cir-
cuit for the current to flow through the coil 54
paralleling the circuit through the contacts 5T
and 58; so that when the latter are opened the
coil 54 will remain energized. ’

In a similar way the coil 69 is energized and
controls the circuits through the valves of. the
welding head on the right hand side of the ma-
chine. - g

The closing of the contacts 65 and 66 closes
the circuits through the solenoids of the valves
40, 41, 42 and 43.. This opens the normally closed

valves 40 and 43 so as to cause air to enter above

the piston 21 and to exhaust below the piston;

“and closes the normally open valves 4i and 42.

Thus the piston 2§ is forced down, lowering the
upper clamping member {6 on the work,

The contacts 57-and 58 tend to spring open,
being held and closed by an arm §71* on the cross
bar {8 which moves with the lower piston. In the
initial downward movement of the piston, there-

fore, contacts 5T and 58 separate and the circuit

through them is broken, the current flowing
through the alternate pass provided by the con-

tacts 87, 68 as above explained. At the right side. .

there is ‘a similar-pair. of contacts 87, 58 held
closed at the top of the stroke by an arm 57°.
This arm 5T* at the right carries a bar 10 piv-

- oted at its left end .and held up by a light

(L)

spring and adapted near the end of its down-
ward course to strike a contact T1 which co-
operates with a contact 12. Near the end of its
stroke the bar 10 closes the contacts T1, 12 for
an instant and then passes by, allowing them to
spring open-again.

On its upward movement

The normally open-

.the final upsetting pressure.

it springs past the )

20,348 -

‘contacts without effect. These contacts close
the circuit through a coil 13 which closes two.

pairs of contacts 14, 15 and ‘16, 71. Contacts T6,
11 parallel the contacts 71, 72 and furnish a by-
pass for the current through the coil 13 to main-
tain the latter energized after opening of the
first contacts T4, 12.

The closing of the contacts 74 and T5 closes the
circuits through the solenocids of the valves 34,
35, 36, 37, 38 and 39. This opens the normally

-closed valves 34, 36 and 31 which allows low
- pressure air to enter the ports 18 and 79 at the

rear ends of the cylinders 26 and to exhaust
through the ports 80 and 81. The same circuits
close the normally open valves 35,38 and 3. The
air, therefore, advances the pistons 25 and press-

10

es the fins 12 against the work with a compara-

tively light pressure.

The next step is to close the circuits through
the transformers. Each of the electrodes 23 has
fastened to its outer end a bar 82 which moves
with the electrode and operates certain con-
tacts.

strikes & spring contact. 84 and holds it closed

20

The bar 82 carries a spring retracted -
_prong 83 which, on the advance movement,

[N}
W

momentarily against & mating contact 85, closing -

the circuit through a coil 86; the path of the

current. being from' the main conductor" 52

through wire 81, contacts 88, 89, wire 90, contacts

84, 85, wire 91, coil 86 and wires 92, 93 to the

main conductor 64. The coil 86 closes the pairs
of contacts 94, 95 and 96, 97. 'The circuit through
96, 97 parallels that through the contacts 84, 85
so that when the prong 83 passes these and per-
mits them to separate, the circuit will be main-
tained through the coil 86. The closing of the
contacts 94, 95 closes the circuits through the
transformers. ]

The- welding current continues until the take-

up of metal at the joint has proceeded to a cer-

40

tain extent. The take-up is measured by the

travel of the electrodes. The movement of the

electrode carries with it the bar 82 which has a -

projection 98 adapted to strike the upturned end

of a lever arm 99 pivoted at 100 and having a“y4;

depending arm 101 which carries the contact 88.
The swinging of the arm 101 to the left breaks
the contact between 88 and 89. This breaks the
circuit through the coil 86 and permits the open-
ing of the contacts 94 and 95, which breaks the
welding circuit.
. After the welding current is discontinued the
high upsetting pressure is to be exerted. As the
arm {01 swings to the left it strikes the pin 102
of a whistle valve 46 and opens this high pressure
valve. High pressure air then flows into the cyl-
inder through the port 18, giving this electrode
An identical oper-
ation is'performed through valve 41 and port 19
at the right. : '

The next step is the reversing of the electrodes
and restoring of the machine to its starting posi-
tion. The movement of the arm 101 breaks the

circuit through contacts 103 and 104 located at -
- the lower end of the arm. This breaks the cir-

cuit through the coil 13 which causes the open-
ing of the contacts T4 and 15, which breaks the
circuit through the valves 34, 35, 36, 37, 38 and
39, causing a reversal of the movement of the

_Distons 25.

‘When these pistons have moved nearly to their
full retracted position the trigger 60* opens the
contacts §i, 62 at one side and a similar device
opens the contacts 108, 108 at the other- side;
thus de-energizing the main coils 54 and. 69,

60
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.The breaking of the circuit through these coils
‘causes the opening of the contacts 65, 66 .and

110, 14, which de-energizes the solenoids of
the valves 40, 41, 42 and 43 and causes the up-
ward movement of the piston 21 and the clamp-
ing head (6.

At the top of the stroke the arms 578 close

. the contacts 57, 58 and recommence the welding

cycle. .
The coil 108 at the right controls the right

- hand welding head and is controlled in the same

way as the coil 86 which controls the left hand
welding head. The reason for a separate con-
trol by each welding head is that one weld may
be completed a fraction of a second ahead of
the other.
reversing movement of the pistons 25 cannot
take place until both sets of contacts 103 and
104 at the left, and 106 and 107 at the right,
have been opened by the full advance of the
corresponding -pistons 25 at the left and right.

The mechanism for clamping the fin in the
electrode is shown chiefly in Figs. 2 and 3. The
pins 2 are brought down ong at a time from
the magazine and shifted laterally to the posi-
tlons shown in Pigs. 2 and 3 resting on the elec-
trode plate 112 carried on a holder ({3. Piv-
oted on the holder is an arm ({4 carrying at
its forward end a clamping member 115 adapted
to bear down on the pin 12. The rear end of the
lever ({4 is connected to a link {16 to which
is adjustably connected the upper one of a pair
of toggle arms {17 and 118, The arm 1i8 is
pivoted to s downward extension {19 of the elec-
A link 120 has its forward end
connected at (21 to the two toggle members
and its rear end connected to a slide 122 which is

-actuated by the piston rod 24.

When the piston 25 moves.jnward, it first
tends to straighten the toggle links 111, {18,
which forces down the inner end of the clamping

* member |14 until the clamp 115 engages the fin

{2. When the toggle links can move no farther,
the continued movement of the piston advances
the electrode carrier and electrode with the fin

until the tapered end of the latter is pressed
against the tube with the air pressure in the

cylinder. :
A rTeversing movement of the piston first
breaks the toggle and unclamps the fin 12 after

" the latter has been welded to the tube and then
withdraws the electrode carrier and leaves the

electrode and clamp clear of the-end of the pin,

to permit the tube to be advanced another step.

A new pin is then fed to the electrode as herein-
after described and the cycle repeated. :

The downward movement of the clamping
member 16, as previously described, holds the

" tube stationary during the welding operation.

The withdrawal of the clamping member {6
takes place at about the same time as the with-

" drawal of the side electrodes. :

The step by step advance of the tube between
welding operations 15 accomplished by the fol-
lowing mechanism. 'The mechanism is actuated
by the upward movement of the piston rod 20:.

“When this rod is in its upper position (Fig. 6),

the clamps 123 are firmly pressed against the
tube by means of the levers 124 which are forced
apart at their lower ends by the straightening

out of the toggle links 125. The levers 124 are -

fixed on rods (26 which are free to turn and
also to slide forward and backward in bearings

chine.

With the arrangement shown, the -

127 (Fig. 5) at the front and back of the ma-

3

When the piston 2I is lowered the toggles 125
are broken, the lower ends of the levers 124 are
drawn inward and the clamps 123 withdrawn
from the tube. The rods {26 carfy depending
arms (28 which have a pin and slot connection
with arms 128 pivoted at 130 to a fixed bracket
131 on the frame 132 of the machine. The arm
129 is part of a bell crank lever whose other arm

- 133 extends forward and carries a friction roller

134 at its outer end. A tripping lever 135 has a
roller 136 which in the raised position of the pis-
ton lies above the roller 184. 'The lever 135 is
pivoted at 137 on a forwardly projecting bar 138
which is mounted on top of the cross bar 19
which is carried by the piston rod 20.

As the piston is lowered from the position of
Fig. 5, the roller 136 strikes the roller 134 press-
ing down the arm 133 and swinging forward the
arm 129 and the rods 126. The clamps at this
time are in engagement with the tube so that
the forward movement of the clamps carries
the tube also one step forward.

The tripping lever has a counierweighted arm
139 which in the downward movement strikes a
roller 140 mounted in a bracket on the front of
the machine. This tilts the lever and allows the
roller 136 to ride over the front of the roller
134, releasing the crank lever 133, 129 and end-
ing the forward movement. ‘The rods 126 and

‘toggles and clamps carried thereby will return

to their original position under the influence
of the springs 141 at their rear ends.

In order that the clamps shall hold the tube
during advancing movement, certain lost motion
is provided between the piston rod and the
toggles. For this purpose the pin 142 connect-
ing the toggle links 125 rides in a slotted link
143 which is mounted in a bracket 144 which is
raised by the cross bar 8. :

Figs. 5 and 6 show the piston at the top of
its siroke with the toggle links {25 . striking
against an adjustable stop 145 carried by a
fixed cross bar 146 so as to regulate exactly the
position of the clamps in their engagement with
the tube. ' : )

It is desirable to disengage the two clamping
rings when inserting a new tube. The raised
position of the upper clamp §6 corresponds with
the closed position of the side clamps 123. These
must, therefore, be released. To effect this, the
bracket (84 is mounted to slide vertically on
the cross bar (9, the slide having a downwardly
extending pin {47 sliding through a bearing 148

- carried by the cross bar. A latch 149 is pivoted

on the member 144 and is so shaped- that in the
position of Fig. 5 it holds the member 144 in an
elevated position. When the latch 149 is pulled
outward it drops the member 144 to the cross
bar 18 and permits downward movement of the
toggle pin 142 by the weight of the toggles and
thus loosens the side clamps.

The lower end of the pin (4T carries nuts
150 engaging the lower end of the bearing 148
so as to transmit the movement of the latter

" to the block 144 and pull the latter down. In

this movement there is first a lost motion in the
slots of the loops 143, after which there is a
direct pull, down on the toggle pin to break the
clamp. After the latch 148 has been with-
drawn, the.downward movement of the cross
bar 19 will be accompaniéd by a downward move-
ment of the block 44 until the projecting end
of the pin 1471 strikes the spring (5i. This
spring will hold the pin up as the downward

-movement of the piston continues until the block’
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{44 is so high above the cross bar 19 that the

latch 149 will drop again into operative posi~

tion to start work again on a new tube.

Wear on the lower electrode 15 is saved by lift-
ing the tube slightly when moving it forward.
This is accomplished by mechanism shown in
Figs. 4 and 5. In the clamped position shown in
these figures, a roller 152 bears against the under

. side of the tube. It is carried at the end of a lever

10

20

o
w

(53 pivoted at 154 to a bracket fixed on the frame.
Its forward arm is connected by a pivot 155 to a
link consisting of two members 156 and 15T which
are drawn together under the pressure of a
spring 158, the link 157 being pivoted at 159 also
to a fixed part of the frame. A constant spring
pressure is thus exerted on the under side of the
tube. When the overhead clamp {6 bears down
on the tube, the spring yields sufficiently to per-
mit the clamping of the tube firmly on the lower

electrode. - When the overhead clamp is lifted the
weight of the tube is carried to a large extent

(or it may be entirely) by the spring and the slid-
ing movement of the tube has practically no wear-
ing effect on the lower electrode. The projecting
ends of the tubes may be supported on any usual

.- or suitable styles of support.

30

40

60
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The fins may be fed to the electrodes by the
mechanism illustrated in Figs. 8, 9 and 10. The

fing are fed to chutes 160 (Figs. 2 and 3) at the
bottom of which is a receptacle 161, Figs. 8, 9 and -

10, in which a stack of several fins will lie in ap-
prox’imatgly horizontal positions. Below the re-
ceptacle Dy a space equal to the thickness of the
rounded end of the fin is a stationary plate 182

with an opening 163 therein of approximately the

‘contour of the fin. In a plane between the bot-

tom of the receptacle 161 and the top of the plate

162 is a rocking member 164 pivoted at 185.

When it swings from the position of Fig. 8 to that
of Fig. 9, it pushes the lowermost fin 12 irom the
bottom of the stack over to the position 12* and
drops it through the opening 163 on to the elec-
trode (12 which is spaced below the plate 162
sufficiently to permit the passage of the fin.

The plate {12 has in its upper face a circular

. groove 166 in which the cylindrical part 13 of the
fin travels, and has shoulders 1662 and 166> for .

holding the fin in its final position on the plate.

. On the plate 112 there is a flat arm 167 pivoted
at 168 and having a forward flange (69 adapted
to overlie the outer end of the fin.:

The plate 164 is pivoted on the fixed plate 162
as explained and is connected by a link 70 with
the slide 112 so as to advance and retract with
the latter. The plate 1671, however, is pivoted at
168 on the slide 112 and has an arm {71 which
is connected by a link 172 to a fixed part of the

frame in rear of the slide; so that as the slide -

advances the plate 187 swings backward and vice
Versa. : i .

The three Figures 8, 9 and 10 show successive
positions of advance. In the first position a fin
12 is held by the shoulders on the electrode plate
and by the flange 169. As the electrode slides for-
ward the plate 167 swings backward. In the in-
termediate position of Fig. 9 the plate 167 under-
lies the opening 163. By the same movement the
plate 164 has been advanced to push a second fin
({2 into the opening. The final advanced position
is shown in Fig. 10 with the fin {2 in welding posi-
tion.  The plate 167 has been retracted so far as
to permit the fin 122 to drop on the plate {12. In
this position the plate 164 holds up the stack of
fins in the receptacle 181. : .

Upon withdrawal of the slide, the plate i67 will

20,348

carry the next fin f2¢ around to the position of
Fig. 8 and hold it there. . The plate 164 will at the

same time be retracted so.as to permit the lower--

most fin in the receptacle to drop on to the plate
162 so that on the next advance the previous feed~
ing operation will be repeated.

The attachments bear upon a small area of the
tube and under a high pressure, particularly at

the end of the welding operation, as explained

above in connection with the operation of the
welding heads. With tubes of fairly large diam-
eter and thin walls, there is a tendency to indent
the tubes under such pressure. The electrode 15
and top member 16 between which the tube is
firmly clamped at the beginning of each welding

operation in the zone or ‘portion of its length to’

which the attachments are to be applied, give the
tube strength to resist such local indentations.
The clamping members press the tube in opposite
vertical directions while the welding headers press
the attachments against the tube in opposite
lateral directions and the four points to which
the pressure is applied are in the same zone or
ring forming a short portion of the length of the
tube. . O '

What I claim is:—

1. A welding apparatus for applying & plurality
of attachments along the length of a tubular
work-piece, said apparatus comprising a central
electrode adapted to receive the said work-piece,
means to clamp the said work-piece thereto in a
welding position and to release it at the end of a
welding operation, a pair of opposite lateral elec-
trodes, means to advance and retract said lateral
electrodes toward and from sald work-piece,
means to dispose attachments in.a position to be

engaged by said lateral electrodes and pressed

against said work-piece, a second clamping means
for said work-piece, means to operate said sec-
ond clamping means to grip the work-piece be-
tween welding operations, means to raise the

work-piece from the said central electrode, and-

means to advance said second clamping means
and the work-piece to a new welding position on
said central electrode. ‘ .

‘9. An electric resistance welding machine for
applying attachments to a main work-piece in-
cluding in combination means for welding said
attachments in succession to the main work-piece,
a clamp for holding the work-plece during the
welding operations, a second clamping means
for gripping the work-piece, mechanism for re-
tracting the first clamp and operating the sec-

‘ond clamping means fo grip the work-piece be-

tween welding operations, and means for ad-
vancing said second clamping means and the
work-piece.

3. An electric resistance welding machine for

' applying attachments to a main work-piece in-

cluding in combination means for welding said

" attachments in succession to the main work-piece,

a clamp for holding the work-piece during the
welding operations, a second clamping means for
gripping the work-piece, mechanism for retract-

ing the first clamp and "operating ' the second:

clamping means to grip the work-piece between
welding operations, and means for advancing said
second clamping means and the work-piece and

a device for rendering inoperative the mech- -

anism for operating said second clamping means.
" 4. A welding apparatus for applying a plurality
of attachments along the length of a tubular
work-piece at opposite sides in a single passage
of the work-piece through the machine, said ap-
paratus comprising a central electrode adapted to
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receive the said work-plece, means to clamp the
sald work-piece thereto in & welding position and
to release it at the end of a welding operation, a
pair of opposite lateral electrodes, means to ad-
vance and retract said lateral electrodes toward
and from sald work-piece, means to dispose at-
tachments in a position to be engaged by said
latéral electrodes and pressed against said work-
blece, and means for advancing the work-piece
between welding operations to a new welding po-
sition on said central electrode. :

5. A welding apparatus for applying a plural-
ity of attachments along the length of & tubular
work-piece at oppostte sides in & single passage of
the work-piece through the machine, said appara-
tus comprising a central electrode adapted to re-
ceive the said work-piece, means to clamp the said
work-piece thereto in a welding position and to
release it at the end of a welding operation, a
pair of opposite lateral electrodes, means to ad-
vance and retract said lateral electrodes toward
and from said work piece; means to dispose at-
tachments in a position to be engaged by said lat-
eral electrodes and pressed against said work-
piece and means for removing the work-piece
from said central electrode and advancing it be-
tween welding operations to a new welding posi-
tion thereon. -

6. A welding apparatus for applying a plurality
of attachments along the length of a tubular
work-piece at oppositeé sides in a single passage of
the work-piece through the machine, said ap-
paratus including in combination a central elec-
trode adapted to engage such a tubular work-
piece, means to engage the work-piece at the op-
posite side and to clamp it on said electrode in
successive welding positions, a pair of opposite
lateral electrodes and means for advancing them

20,348
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toward the opposite sides of the work-piece
said work-plece is clamped on the central elec-
trode so as to press such attachments against-the

while’

‘opposite sides of said work-piece at points on its

circumference intermediate between the . central
electrode and sald clamping means, and mech-
anism. for releasing said clamping means, with-
drawing said lateral electrodes and advancing
the work-piece between welding operations,

7. A welding apparatus for applying a plurality

of attachments in two lines lengthwise along op-
" posite sides of a tubular work-piece, said appara-

tus including in combination clamping devices
shaped to engage the contour of such a tubular
work-piece at opposite points along a short, por-
tion of its length and to embrace and hold such
portionin shape during successive welding op-
erations, means for advancing such attachments
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and welding them under pressure to the said por- -

- tions-of the tubular work-piece in successive op-
.erations in pairs at opposite sides between said

clamping devices, and means for advancing the
work-piece to bring successive portions thereof

20

In register with said clamping devices and welding -

means, ‘
- 8. A welding apparatus for applying a Plurality

- of attachments in two lines lengthwise along op-

posite sides of a tubular work-piece, said appara-
tus including in combination welding heads for
pressing attachments substantially simultaneous-
Iy agtinst opposite sides of the work-piece and
passing a welding current while pressing the at-
tachments against the work-piece and cutting off
the current, said welding means being independ-

.. ently controlled for cutting off the welding cur-

‘rent.’ .
LE ROY H. HOFFER.
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