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UNITED STATES PATENT OFFICE.
THOMAS A. EDISON, OF ORANGE, NEW “JERSEY. '

ELECTRICAL WELDING APPARATUS..

No. 847,746. .

To all whom it may concern: :

Be it known that I, THomas A. Epison,
residing at Llewellyn Park, Orange, in the
county of Essex and State of New Jersey,
have invented a -certain.new .and useful

i

Electrical Welding Apparatus, of which the,

following is a description. : .
My invention relates to vaiious new and

useful improvements in electrical welding

apparatus, and particularly to apparatus of
the type in which the welding is performed

by the heat of an electric arc. BT

- "The improved apparatus is adapted for use

in welding together the contiguous surfaces of

seams of various forms, and where the seams
‘to be welded are reproduced in the successive
articles to operated upon the improved ap-
‘paratus is capable of a substantially auto-
matic operation, the only manual attention,
in fact, being the proper regulation of the arc.
Specifically, the apparatus has been de-
signed for the purpose of welding the seam
formed between the flange of the cover and
the upper edge of the sheet-metal can em-
ployed by me for holding the supports,
active materials, and the electrolyte of my
improved. storage batteries. - The invention

15

20

25

- 18 especially suited for this purpose, because

it has been found very difficult to make a
solder. that is absolutely unaffected by élec-
trolysis in an alkaline solution. By welding
the seam between the cover and the can an
- absolutely. perfect joint is secured, doing
away completely with the necessity for solder,
and since the weld is practically superficial
and extends below the surface only a fraction
of an inch the cover can be removed, if neces-
sary, by merely filing off the top edges, thus
removing the welded portions. The depth

3Q
35

40
batteries is suflicient to enable five or six
successive welding operations to be effected,
which would be much more than would ever
e necessary in the life of any cell. Since the
seams to be welded in my improved batteries

45 ! ; !
' are the same in form for the different-size

cans, it is possible to perform the welding

Specification of Letters Patent.
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f

of the flange presented by the covers of my-

operation thereon substantially automatic-

ally, as explained, and to facilitate the opera-
50
-operation on two  cans. simultaneously.

.There is of course no electrolytic action be- .

.itween the cover and the can, since they: are
‘both formed of the same metal, and conse-
55 quently the joint obtained by welding is en-

tirely permanent.

tion I find it possible to perform.a welding |

Patented March 19, 1907.

The objects of my invention are, first, to
provide an apparatus for the purpose in
which a perfect and uniform welding opera-
tion may be effected, so that the resulting
joint will not only be entirely gas-tight an
liquid-tight, but the appearance of the joint
will be entirely satisfactory; second, to pro-
vide an apparatus wherein the arc will be
automaticaﬁy caused to follow the seam re-
gardless of the form of the latter; third, to

provide an apparatus in which a plurality of -
welding operations may be performed simul-’

taneously on the seams of separate articles,
and, finally, to provide an apparatus in which
the adjustment of the carbon orcarbons may

be readily effected without interfering in any

way with the operation of the device,

6o

05

70

In order that the invention may be better 3

understood, I will describe it in connection
with an apparatus which has been sctually
installed for use in connection with the weld-
ing simultaneously of the joints of two stor-

age-battery cans and from which its ap]p’li-.

cation to the welding of other objects wil

be
understood by those skilled in the art.

In the drawings, Figure 1 is a plan view

75

8¢

of the apparaius; Fig. 2, a front elevation;-.

Fig. 3; an enlarged cross-sectional view on
the line 3 3 of ¥ig. 1; Fig. 4, a similar view on
the line 4 4 of Fig. 1; Fig. 5, a similar view on
the line 5 5 of Fig. 4; Fig. 6, a similar view on
the line 6.6 of ¥ig. 4; Fig. 7, a horizontal sec-
tional view on theline 7 7 of Fig. 4; Fig. 8, an

‘enlarged vertical sectional view on the line 8

8 of Fig. 2; Fig. 9, a sectional view taken at

right angles on the line 9 9 of Fig. 8; Fig. 10,

a cross-sectional view on the line 10 10 of
Fig. 8; Fig. 11, a similar view on the line 11
11 of Fig. 8; Fig, 12, a plan view showing one
side of the burner-shield and burners with’

‘the can in position and illustrating also one

of the burner-actuators; Fig. 13, a cross-sec-
tional view on the line 13 13 of Fig. 12; and
Figs. 14, 15, and 16 detail cross-sectional
views on the lines 14 14, 15 15, and 16 16, re-
spectively, of Fig. 12. - o
In all of the above views corresponding
parts are represented by the same numerals
of reference. - R ‘
The machineé is provided with a cast-metal
base 1, having cut-away portions 2, through
which the cans project. Each can is carried
on a platen 3, having two guide-blocks 4 4,
(see Fig. 3,) so that by engaging the can
against these blecks it will be properly alined.

't Each platen is provided with a serew 5 pro-
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‘scribe corresponding paths.

=

jecting downwardly from the same, engaging |
which is a nut 6, supporied by a bracket 7. !
(See Kig. 2.) These brackets are carried
from the under side of the table 8, on which
the base 1 is mounted. At their upper ends
the cans are clamyped againsi the fixed an- |
gular plates 84, which are secured to the !
standards 85, applied to the body 1, so that
the inner edges of the said plates overhang
the cut-away poriions 2. (See Ligs. 3 and
The means for clamping the cans
against the said plates 84 counsist of angular
locking-plates 86, which engage the can-at
its upper end. These plates 86 are rigidly
secured to the angular members 10, and the
latter are locked in the desired posidon in
any suitable way. By this arrrangement I
readily accommodate cans varying in widch,
but all of the same height and lengih, as is
the case with my improved storage battery
as now manufactured. It will be under-
stood, of course, that any other appropriaie
means may be employed for holding the ar-
ticles rigidly in positon during the welding
operation. With the apparaius under de-
seription provision is made for simultane-
ously welding two cans, and to effect this re-
sult the two carbons are carried by a frame
and are guided to follow two seams by means
of a pattern corresponding wich the form and
size of the seam somewhag like a pattiograph.
This arrangement is more clearly shown in
Figs. 1 to 6, inclusive. The base 1 is formed
with an integral hollow box-bed 11 au its rear
end, upon which is mounted a block 12 in
guides, (see }ig. 6,) so as to be cay.able only
of reciprocating movemenis in the same
plane. A cross-arm 14 (see Figs. 1 and 6) is
carried by the block 12, and pivoted to the
ends of the cross-arms are two links-15 15,
whose forward ends are pivoted at 16 16 (see
Fig. 2) to a light skeleton bridge 17, made,
preferably, of tubing, as shown. Obvicusly
by such an arrangement the two ends of vhe
bridge 17, at which the carbons are-carried,
as will be explained, will be caused to trans-
The bridge
carrying the carbons is caused to be properly
moved, so that the carbons will follow the
lines of the seams by means of a patvern of
the proper form to represent the seam under
process of welding. This pattern 18 (see
kig. 4) is formed with a groové 19 therein,
which is the same shape and size as the seam,
and engaging said groove is a small roller 20
on the lower end of the shafi 21. On this
shaft is mounted a pinion 22, engaging a rack
23, extending all around the groove 19. (See
Fig. 7.) The shaft-21 is mounted in a yoke
24, carried by an arm 25, whose rear end is
provided with a yoke 26, pivoted on a sta~
tionary pin 27. (See Fig. 6.) Rotaiably
mounted on this pin is 'a double-grooved
main driving -pulley 28, having a worm 29
engaging a worm-gear 30. This worm-gear

- guide-roller 20 along the groove 19.

847,746 .

drives a shaft 31, extending parallel with the
arm 25, and at its forward end provided wich

& worm 32, engaging a worm-gear 33 on vhe

shafi 21.  Obviously by apjilying power to
the main driving-pulley 28 the shaftv 21 will
be very slowly rovaed, engaging the pinion’
22 with the rack 23 and slowly moving the.
In or-
der to proyerly suppors the bridge 17, 1 pro-
vide extensions 34 at the ends, (see vigs. 1
and 2,) carrying shoes 35, which resi upon
stadonary wables 36, If desired, a shield 37
may be employved, carvied by yedes.als 38
above the patiern 18, so as vo exclude dus.
and dire therefrom, said shield being oh-
viously provided with a slou corresponding
widh the paitern-groove 19 anid in which the
shaft 21 travels. The carbons are carried
from the bridge 17 in any suitable way. |
find, however, that the best resulis are se-
cured when each carbon is rotaied ai a rela-
tively high speed abous its center as an axis,
since by douing this the are is maore perfecily
localized s as to accurately {ollow che seam.
If, on the other hand, the earbons were not¢
roiaied, the are would be more or less imyper-
fecy and would result in the producdon of an

aq
@

- imeerfees weld.,

I illustrate in the drawings satisfactory
mechanism for supporting, rotating, and ad-
justing each carbon, reference Leing had par-
ticularly to Figs. 8 to 11, inclusive. Tlere the
long earbon 39 of small diameter is support-
ed by a sleeve 40, the latter heing free to
move up and down in a bearing 41, formed as
part of the bridge. At its lower end the
sleeve 40 is split (sce Fig. 9) and on its exte-
rior is threaded, with which portion engages
a cap 42, by which the sleeve will be clamped
upon the carbon in a well-known manner,
The carbon is rapidly rotated by a pulley 43,
having a pin 44, which engages a slot 45 (see
Fig. 9) in the sleeve, whereby the sleeve and
carbon may be moved vertically, while at the
same time they are rotated by the pulley 43.
Both of the pulleys 43 are driven by a belt 46
passing around them and over an idler 47
and thence to the driving-pulley 28. The
idler-47 is mounted on a block 48 (see Fig. 5)
in order that it may be adjusted horizontally,
s0 as to take up any slackin the belt46. Re-
ferring again to the carbons, I have found
that although the carbons may be adjusted
automatically to maintain the arc substan-
tially constant this cannot be done except at
a sacrifice of certainty of operation and the
employment of complicated devices. TFor
these reasons I prefer to adjust the earbons
manually by some such arrangement as that
illustrated and which I now describe. Near
its lower end the carbon-tube 40 is formed
with a shoulder 49, with which engages a
swivel 50, whereby the carbon-tube may be
rotated independently of said swivel. = Se-
cured within the swivel 50 is a yoke 51, the
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