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UNITED STATES PATENT OFFICE.

THOMAS E. MURRAY AND HARRY R. WOODROW, OF NEW YORK, N. Y.; SAID WOODROW
ASSIGNOR TO SAID MURRAY.

ELECTRIC WELDING-MACHINE.

1,187,543.

Application filed March 8, 1916,

To all whom it may concern.

Be it known that we, Trnomas E. Murray
and Harexy R. Woobrow, citizens of the
United States, residing at New York, in the
county of New York and State of New York,
have 1nvented a certain new and useful Tm.
provement in Electric Welding-Machines,
of which the following is a spemﬁcamon

The invention relates to electric welding
machines, and more especially to an atto-
matically operating machine for electrically
welding together the half sections of a sheet
metal hub for vehicle wheels.

The hub sections are placed together, with
their edges registering in a smt%bly recessed
fixed lower electrode, which forms one mem-
ber of a clamp. The upper and movable
electrode, which forms the other member of
said cLunp is brought down upon said hub

bLtIOPS When the movable electrode is

eated on the hub, circuit is closed through
tx1e secondary of a transformer, which Je-
livers the welding current, and while said
welding current is passing, electro-magnets
oper ate a toggle mechanism, which actlnd on
the upper electrode forces down said elec-
trode to exert increased pressure on the
joint.

The invention consists in the construction
hereinafter set forth, and the circuit connec-
tions and instrumentalities therein, whereby
the machine is caused to operate automat-
ically. .

In the accompanying drawings, Figure 1
is an end elevation of our hub WeHmO‘ ma-
chine. Fig. 2 is a side elevation, the upper
portion of the machine being in section on
LLL line 2, 2 of Fig. 4. I‘w 3 is a similar
elevation to Fig. 2, also in section on the line
2, 2 of Fig. 4. In Fig. 2 the hub clamp is
shown open, and in FIU 3 closed. Tig. 4
is a top plﬂn view. Fig. "5 is « section on the
hne 5, 5 of Fig. 2. I‘w 6 is a detailed en-
Iar oed elevation of the hub clamp and press-
ing toggles, the hub clamp not being com-
pletely closed. Fm T 1s a section on the
line 7, 7 of Fig. 2, showma the toggle mech-
anism in top view. Ifig. 8 is an enlar(red
section on the line 8, 8 of Fig. 2. Fig. 9 is
an enlarged section on line 9 9 of Tlo 3.
Tig. 10 is an enlarged section on line 10 10
of I ig. 3. Fig. 11 is a section on the line 11,
11 of I‘]O' 3. Fig. 121is a plan view lookmO'
into one of the hub sections. Fi ig. 13 is a
plan view of the exterior of a hub section.

Specification of Letters Patent.

>atented June 20, 1916,
Serial No. 82,811,

ig. 14 is a side elevation of the sections of
the hub separated. Fig. 15 is a similar ele-
vation, showing the sections of the hub after
being welded together. Iig. 16 is a top
view of the transformer. I 1gs. 17, 18, 19,
20 and 21 are electrical d1aomms, showmg
the circuits and positions of the various
parts ‘'of the machine during the operation
thereof.

Similar numbers and letters
indicate like parts.

- The hub, Figs. 12, 13, 14, 15, ic:. composed
of two struck up metal plates 8, 8, precisely
alike, having a central opening for the axle,
and equally spaced projections around their
circumferential peripheries. - These two
plates, each forming a half section of the
hub, are to be welded at their registering
edges, Figs. 14 and 15. In another applica-
tion for Letters Patent, ‘Serial No. 71,616,
filed January 12, 1916, we have set forth a
machine for feeding spokes to this hub and
for welding them thereto. The function of
the present miachine is antomatically and
electrieally to weld together the two hub
sections.

Supported on the bed 20 are four hollow
standards 21, 22, 23, 24, each having a
shoulder 25, Fig. 2, and on opposite sides
angle-irong 26, said angle-irons supporting
shelves upon which are bolted the turned
down and flanged corners of the table A,
Fig. 8.

On the base between the standards is the
pentagonal core 27 of the transformer B—
see g, 16, In Fig. 2 one side of the core
is omitted for clearness. The core is com-
posed of horizontal laminations held be-
tween upper and lower frames connected by
bolts. On each of the five sides of the core
is wound a primary coil 28 in two layers,
Fig. 16, and outside of the primary coil is
wound the secondary coil 29.

One terminal of each secondary coil is
connected to a cylindrical metal block 30,
disposed below the table A. The remaining
secondary terminals are connected to sepa-
rate metal blocks 31, Fig. 8, insulated from
the table, and supported below the same by
thre%ded rods 32, Fig. 8. Said rods enter
contact plates 33 on the upper side of said
table, which are disposed in a circle around
a central insulated block 34. Block 34 has a -
downward central projection which enters a
socket in the block 80, and said blocks 84
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ner sides of the members of the lever arm K
are secured rings 69, suitably recessed to
receive the ends of an electro-magnet L.
Said magnet has disk armatures 70, 71 at
its opposite ends, each having on its inner
side a guide rod 72, and on its outer side a
pin 78. A helical spring 74 is disposed with-
m the magnet and normally sets out the
pins 73 which enter openings in the members
of lever arm K.. There are also openings
in the members of link J, but the pins 73
cannot enter the link openings until after
said link openings come into registry with
the lever arm openings. Thus, referring to
Fig. 8, pins 73 being retracted are in the
lever arm openings, but are not in the link

.openings in the link arms because said

openings are not in registry. The outer
ends of the pins then simply abut against
the link members. In Figs. 9 and 10 the
openings in the link J and lever arm X have
come into registry, and the electro-magnet
having released the pins 73, they have been
removed outwardly by the spring 74 to en-
ter thne registering openings in hink and le-
ver arm, and so to lock said link and lever
arm together. This locking of lever arms
K and links J ocenrs just before the mag-
nets H exert their power on toggle I to
cause said toggle to act upon frame E.
When the ping 73 are moved into locking
bosition, they close pairs of spring contacts
{5 on opnoalte sides of the link arms, as
,3}1 own in Fig. 10, and when said pins are re-

vacted, the said contacts separate, as shown
in Fig. ’s.

In order that the link J may be guided
into pr(mcl position for registry of itsopen-
mgs with the openings in The lever arm I,
wve provide on said arm K pins 76 which
are "*ccl"ed and move freely in an elon-

cated slot 77, Jdl’)‘ 6, in said link.  When
ihe toggle L1 i 1 *'mally extended position,
as shown in 1*10 , the pins 76 ave in the
imner ends of the smto 76, and when said
toggle is in the position shown in Fig. 6, the
pins ave in the outer ends of said slots.
Ii will, of course, be noted that the pins and
slots are only a guide device, and that the
pressure exerted by the magnets H is not
fransmitted thr ough said pins to the links J .

The circuits in the apparatus and thei
changes during its operation will now Le
described.

Fig. 17 shows the conditions when the
machine is ready to begin ifs operation The
frame E is raised by the weights 55, and
the toggle I is laterally estended.  The
switch M opens and closes circuit to the
main source of alternating current supply
for the transformer. The switch N opens
and closes circuit to a source of direct current
supply which energizes the various electro-
magnets.

A wattmeter relay W is provided for au-

a8

tomatically eontrolling the duration of the
“'e]ding current. The terminals of one of
the cois in said relay are connected to a
current transformer -¢. The terminals of
the other coil are respectively connected to

sne terminal O of switch M and to a contacs
¢ of switch O. There are two similar
switches O, P. The contact 4 of switch Ois
cormected to contact ¢ of switch P P and the
contact 7 of switch P is connected to the con-
tact ¢ of switch M.

The switches O, P are carried on rods
which enter magnet coils n, »’ respectively
above  and below said switches, whereby

when either the upper or the lower coils are
encrgized, said switches are moved to open
or close circuit. At ¢ and j are pairs of nor-
nally open spring contacts, contacts ¢ being
cloged when gswitch O is opened, and con-
tacts § being closed when switch P is closed.
The terminals of the primary winding of
transformer B are connected to the contacts
b and e.
At Q is shown the master or controlling
swltca lever which coGperates with two con-
)ctq & oand 7 Said lever is connected  to
ne contact of switch Q. At the outset, as
hm m in Fig. 1, the switeh Q, switch M,
switch N and switch O are open. Switch P
is closed. The operator having placed the
hub sections edge to edge in the electrode D,
moves switch Q to close contact at 1. The
resulting active circuit is shown in heavy
lines in Fig. 18: that is to say, the magnet It
is ener OML@ and beging to draw down-
wardly the sliding frame B. This down-
svard movement continues until the hub sec-
tions are clamped between electrodes C, D,
at which time the brushes 37 meet the con-
t wet plates 33 on table A. The resuiting
condition is shown in Fig. 19. The watt-
meter W begins to op *‘ﬂte so that 1ts mov-
ing member travels toward a contact 0. In
g, 19, said mov ing member is shown as
not having yet rea hod said contact 0. The
lower controlling coil of switch O is ener-
gized to close cireuit at contacts ¢, d. Cir-
cuit t}“m being established to the trans-
form , the weldmp’ of the hub sections
begins. ut the same time the magnets H ave
energized to apply heavy pressure through
le T at the welding joint. The elec-
onets s T ave not yet eaerdl/ed so that
th coutucfs which they control remain
Cl(\( /)(1
The wattmeter W after a certain prede-
termined period of time—which is the weld-
ing period—closes contact at o, as shown in
Fig. 20, so closing circuit through the upper
controlling coil of switch I, raising said
switch and interrupting the welding current
to transformer B. The operator now throws
master lever Q) to contact % The result is
shown in Fig. 21. The lower controlling
coil %" of switch P being energized keeps
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to be welded, a fixed electrode forming the
other member of said clamp, and a support
for said fixed electrode.

12. An electric welding machine, com-
prising a plurality of vertical standards,
vertical ways supported by said standards,
a frame siidable in said ways and having a
bottom member, a transverse support extend-
ing between two of said standards, a toggle
pivoted at its upper joint to said support
and at its lower joint to said bottom frame
member, bell crank levers pivoted to said
transverse support and their inmer arms
mechanically cennected to the side joints of
said toggle, electro-magnets having their ar-
matures connected to the outer arms of said
levers, an electrode carried by said frame
and forming one member of a clamp for
holding the bodies to be welded, a fixed elec-
trode forming the other member of said
clamp, and a support for said fixed elec-
trode.

13. An electric welding machine, com-
prising a fixed electrode forming one mem-
ber of a clampr for the bodies to be welded,
a vertically movable electrode forming the
other member of said clamp, means for rais-
ing and lowering said movable electrode,
a fixed support, a link, a toggle having its
ends respectively pivoted to said fixed sup-
port and said movable electrode and its in-
termediate joint to said link, a bell crank
lever pivoted at its angle to said fixed sup-
port, an electro-magnet having its armature
connected to the outer horizontal arm of
suid lever, and automatically operating
means for locking together said vertical le-
ver arm and said link upon the clesing of
said clamp. ‘

14. An electric welding machine, com-
prising a fixed electrode forming one mem-
ber of a clamp for the bodies to be welded,
a vertically movable electrode forming the
other member of said clamp, means for rais-
ing and lowering said movable electrode, a
fixed support, a link, a toggle having its
ends respectively pivoted to said fixed sup-
port and said movable electrode and its in-
termediate joint to said link, a bell crank
lever pivoted at its angle to said fixed sup-
port, there being an opening in said link
and an opening 1 an arm of said lever, an
electro-magnet carried by said lever arm, a
pin on the magnet armature adapted to en-
ter said link and lever arm openings when

in registry to lock together said link and -

lever arm, a setting out spring for said pin,
and an electro-magnet having its armature
connected to the other arm of said bell crank
lever.

15. An electric welding machine, com-
prising a fixed electrode forming one mem-
ber of a clamp for the bodies to be welded,
a vertically movable electrode forming the
other member of said clamp, means for rais-

S

ing and lowering said movable electrode, a
fixed support, a link, a toggle having its
ends respectively pivoted to said fixed sup-
port and said movable electrode and its
intermediate joint to said link, a bell crank
lever pivoted at its angle to said fixed sup-
port, there being an opening in said link
and an opening 1a an arm of said lever, an
electro-magnet carried by said lever arm, a
pin on the magnet armature adapted to en-
ter said link and lever arm openings when
in registry to lock together said link and
lever arm, a setting out spring for said pin,
means for guiding said link and lever arm
to bring said openings into registry when
said clamp is closed, and an electro-magnet
having its armature connected to the other
arm of said bell crank lever.

16. An electrically operated apparatus
for electric welding, comprising two clamp-
ing electrodes receiving between them the
bodies to be welded, means for controlling
the clamping of said bodies in said elec-
tredes, an electro-magnet actuating said
clamp controlling means and connected in
direct current circuit, and means for estab-
lishing alternating current circuit at the
welding joint. :

17. An electrically operating apparatus
for electric welding, comprising two clamp-
g electrodes receiving between them the
bodies to be welded, means for controlling
the clamping of said bodies in said elec-
trodes, an eclectro-magnet actuating said
clamp controlling means and connected in
direct current circuit, means for establish-
ing alternating current circuit at the weld-
ing joint, and means for determining the
duration of said welding current.

18. An electrically cperated apparatus for
electric welding, comprising electrodes vre-

“ceiving between them the bodies to be weld-

ed, means for establishing circuit at the
welding joint operated by direct current,
means for establishing an alternating cur-
rent circuit at the welding joint, and elec-
trically controlled means for determining
the duration of said welding current.

19. An electrically operated apparatus for
electric welding, comprising two clamping
electrodes receiving between them the bodies
to be welded, means for controiling the
clamping of said bodies in said electrodes,
an. electro-magnet actuating sald clamp con-
trolling means and connected to a direct
current circuit, means for establishing an
alternating current circuit at the welding
joint, means for subjecting the joint be-
tween said bodies to increased pressure after
said clamping is effected, and an electro-
magnet actuating said pressure means, the
said magnets being connected to a source of
direct current.

20. An electrically operated apparatus for
electric welding, comprising two clamping
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electrodes receiving between them the bodies
to be welded, means for controlling the
clamping of said bodies in said electrodes, an
electro-magnet actuating sald clamp con-
trolling means and connected to a divect cur-
rent cirenit, means for establishing an alter-
nating current circeuit at the welding joint,
means for subjecting the joint between said
bodies to increased pressure after said
clmna)inc 18 effected, an electro- maonct ac-

tuating said pressure mmeans, the said mag-
nets hemo connected to a source of direct
current, and means for determining the du-
ration of said welding current.

.‘Z‘t ";n electrically operated apparatus
ectric welding, comprising electrodes
'ing between them the bodles to Dbe
1 means for supplying an alternating
& to the welding joint, electrically op-
eramd neans jor opening and closing said
electrodes, electrieally operated means for
opening and ciosmb the alternating current
welding g cirenit, and electrically operated
menns for subjecting the joint hetween said
bodies to pressure during the w elding opera-
'tion the said lu

-

!-(

1st- manlonm thiee means be-
ing disposed in a direct current circuit and
actuated by 1d current.

22, An ulﬂc”'lca lly operated appamtus for
electric welding, conwprlqno ekuroc re-
celving Debween them the bodies to Dbe
welded, one of said electrodes being movable
toward and from the other electrode, means
for supplying an alternating cwrrent to the
welding joint, electrically operated means
for moving sald movable ele ctrode into weld-
ng contuc electrically operated means for
opening and closing the alternating current
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welding circuit, electrically operated mears
for subjecting the movable electrode to
pressure dwring the welding operation, and
electrically operated means for disconneci-
ing said pressure means from said movable
electrode at all other times; the said last-
mentioned four means beln(r disposed in a
direct current ciremit and actuated I by said
current.

23. An elecirieally operated apparaius for
dL tric welding, comprising clamping elec-

trodes for the bodies to be welded, electri-
allv operated means for do:m,, ;,‘ud clump,
electvc:t ly operated means for subjecting
sald clamp to increased pressure, and clec-
trically operated means for locking said
pressure means to said clamp, the said o uny
closing means, pressure means and locking
means i\emo in direct current circeuit, means
for C:t(n)hshmb alternating current até the
welding jeint, o manually controllable switch
lever, and btwo contacts codperaiing there-
with and m_muc*bd in seid dircet current

clicuits: whereby upon the movement of
sald lever to one contuct, suid closing meauns,
presser means and locking menns shall be op-
erated and welding current established, aud
upon le movement of said lever to the other
contact, said welding currvent shall ve in-
tcrra!)te Land sald locking menns and clamp
closing means released.

In tgbtlmony whereof we have aflixed our
signatures in presence 01 t\‘ 0 \\ itnesses.

TITO,ui B MURRAY.
HARRY R. ‘.”V\D“ OW.
Witnesses:
Grrrrops T. Porrer,
May T, MoGarey.

Conies of this patent may be obiained for five cenis each, by addressing the “Commissioner of Fajenrts,
Washington, b. C.”
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