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UNITED STATES

Parent Orrice.

' JOIN C. PERRY, OF CLINTON, MASSACIHUSETTS.

WIRE-FENCE-MAKING MAGHINE.

T ey

SPECIFICATION forming part of Letters Patent No. 633,213, dated September 19, 1899.
- ~ Application filed January 21, 1899, Serial No, 702,901, (No model) |

To all whom it may concern:

~ Beitknown thatI, JOHN C. PERRY, of Olin-
ton, in the county of Worecester and State of
Massachusetts,haveinvented certain newand
useful Improvements in Machines for Making
Wire Fences, of which the following is a speci-
fication, | |

Thisinvention has relation to machines for |

aking wire goods—such as fences, mats,lath-
ing, barbed wire, &e.—and has for its object
to provide a machine of the
having provisions for automatically welding
the crossed wires at their points of intersec.
tion, and thereby obviating the necessity of
coiling the wires at said points, whereby a

- greater quantity of finished produect is turned

20

out from a given amount of wire than here-
tofore. . | |
A further object of the invention'is to pro-

vide the machine with automatic mechanism

- by means of which its general efficiency is en-
- hanced, its movements are rendered even and

~ finished and in a

25

accurate, and its product is turned out neatly
high state of excellence.

To these ends the invention consists of a

wire-fabric machine possessing eertain ehar-

acteristics or features of construction and ar-

rangement of parts, as illustrated upon the

-accompanyingdrawings, deseribed in the fol-

30

lowing specification,and pointed out with par-

‘ticularity in the dppended claims.

35

40

" 1zer for the strand-wires and the
sald equalizer being omitted. Fig. 3 repre-

45

-elevation a machine

. Referenceis to be had to the accompanying
drawings,and tothelettersan dfigures marked
thereon, forming a part of this specification,
the same letters designating the same parts

or features, as the case may be, wherever they |

ocour. | . o -

Ofthedrawings, Figure 1 represents in side
. embodying my inven-
tion, the equalizer for the stay-wire being
omitted to prevent confusion. -

support for

sentsa plan view of the machire, Fig. 4 rep-

- resentsavertical longitudinal section throu gh

‘and consequently the

the machine. Fig. 5 represents a detail sec-

tional view of the eccentric-stud for adjust-

» | -
ing the guide-roll..

_ - Figs. 6 and 7 represent
portions of the

means for feeding the fabrie,
. strand-wires. Tigs. 8
and 9 represent portions of the machine and

‘rail.

class specified:

_ _ “Fig. 2 repre-
sents a front elevation of the same, the equal-

the méchanism for actuating the plunger-
Fig. 10 represents in detail the mechan-
ism for rotating the stay-wire holder and the
lever which operates the plunger-rail. Figs.
11 and 12
parting a step-by-step movement to the fab-
ric-feeding mechanism. Figs, 13 and 14 rep-
resent in detail means for imparting a similar
movement to the take-up reel. Figs. 15 and
16 represent mechanism for feeding the stay-
wire across the strand-wires. Tfigs. 17 to 22,
inclusive, represent the coiler, or the mechan-
anism which Iemploy for eoiling the ends of
the staj-wires around the selvage or outside
strand-wire. Fig. 23 represents a partial sec-
tion through the machine and illustrates the
welding apparatus, mcluding the transform-

| ers, the support therefor, the electrodes, the

circuit-breaker, and the conngction between
the plungersand plun ger-operating rail. Fig.

2% represents in sectional view the devices for

operating the plungers from the plun ger-rail.

Ifigs. 25 to 28, inclusive, show in detail the.

holder for the stay-wires. Figs. 29 to 32, in-

clusive,- represent the electrodes in detail. )

Kigs. 33 to 36, inclusive, represent the weld-
ing apparatus and the parts adjacent thereto.
IFig. 37 represents a sectional view of the
plunger-rail and shows the method of con-
necting the .plunger-rod therewith. IFig. 38
represents a diagram of the electric cirenit
from the main switeh th rough the several an-
tomatic switches and primary ceils back to
the first-mentioned switeh.

The machine which is represented upon the

drawings and which I shall now proceed to

i deseribe is merely one embodiment of my in-
‘vention and has been selected for the pur-

pose of illustrating and disclosing the latter,
8o that consequently it will be understood that
I am not limited to any of the details of con-
struction thereof, and although the machine

| 1llustrate the wire-cutting meehanism and

-

535

represent in detail means for im-
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1s illustrated and hereinafter described as be-

ing arranged to 'manufacture wire ¢ fence,”
yet it can.be easily adjusted to manufacture
lathing, mats, barbed wire, &c., and hence
whenever I use the term *“ wire fence” I wish
to be understood as including any kind of
wire fabric, as well as wire provided with
points or barbs. The wires which ruin or ex-

| tend longitudinally of the fabrie. 1 term

i .
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‘““ strand-wires,” while the cross-wires—such
as the barbs on a barbed wire, the filling of

a woven fabrie, or the stay-wires of a fence—
I term “‘stay-wires,” so that in the deserip-

tion which follows no limitation is intended

by the use of the said terms, especially as 1
mmay employ in lien of wires rods or strips of
metal. Again, the machine as illustrated is
adapted to manufacture a fabric in which the

strand and stay wires intersect each other at

right angles; but it isevident that the inven-
tion comnprehends mechanism for laying thein
obliquely to each other, as desired. With
this explanation I shall now deseribe the said
machine and its mode of operation.

'The side standards (indicated at a) are pro-
vided with extensions«' @', bolted thereto,and
they are cross-connected and braced by suit-
able tie-rods (not shown) in addition to the
angle-bar a?, (for the wire-straighteners,) the
support a3, (for the.welding mechanism,) the
cross-bar at, (for the coiling mnechanism, ) and
the table a°, {(for the circuit regulating or con-
trolling mechanism.) -

The initial power-shaft b is journaled in
bearings b’ &', resting upon the table a®, and
it is driven by a belt-wheel % in the usnal
way. Theshaft extends but part way across
the machine and is provided with a pinion 4,
intermeshing with and driving & gear-wheel
¢’ on a main shaft ¢, journaled in bearings ¢?
¢* on the side standards a a. Bevel-gears c®

¢! transmit power from said shaft ¢ to a shaft

d, arranged longitudinally of the machine and
journaled in bearings d' d'. By these two

‘shafts are driven the operative parts of the

machine, including the welding apparatus,
the wire-feeding mechanism, and the stay-
wire-coilingapparatus,as Ishall subsequently
make clear. -

The strand-wires A are {ed from reels A’',
placed in front of the machine, and pass un-
der a guide-roll A? journaled in bearings A3,
being guided thereto by a comb A*, between
the teeth of which they pass. From the gnide-

roll A?the wires pass upward and over an.

equalizing-roll e, then horizontally over a roll
¢', and then downward between the electrodes
to the feeding-wheels f, after which they are
passed over a roll e and are wound upon a
take-up reel ¢°. The roll e is trunnioned in
sockets in the ends of arms ¢!, which are se-
cured upon a shaft ¢’, journaled in bearings
¢’, supported by forwardly-extending bLirack-
els ¢, bolted to the standards and hung at
‘their outer end from suspenders 8, let down
from the ceiling, the outer ends of said brack-

“ets supporting a eomb ¢ having teeth ¢ for
- guiding the strand-wires.

_ ) : Theshaft e’is pro-
vided with an inwardly-projecting arm e,
which, as shown in Fig. 4, is provided with

a roll e''y bearing against a cam ¢®on the main

shaft ¢, so that as the shaft ¢ rotates the shaft
¢’ 18 rocked and the roll e 18 raised and low-
ered. As will besubsequently explained; the

3
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would receive jerks at intervals, which would

tend to snarl tl2m, whercas by timing the
equalizing mechanisin properly che roll is
raised while the - wire in the machine is

clamped between the electrodes and is low-

ered while the feeding-wheels are being ad-
vanced, and consegently the wires aredrawn
from the reels evenly and without danger of
kinking or sparling. The roll €' has trun-
pions on its ends which are journaled in bear-
ings in brackets €', and the strand-wires are
guided thereto by a comb ¢, having teeth or

pins e, as best shown in the figure last re-

ferred to.

Between the feed-wheels f and the elee-
trodes is the guiding-roll g, which is adjust-
able so as to relieve the the fixed electrode
from the excessive pressure of the fence and
consequent wear. The roll is journaled on
the eccentric;pins ¢’, which extend from the
inner ends of studs ¢* which are rotarily ad-
justable in the standards a and are held alter
adjustment by theset-screw ¢° as best shown
in KFig. 5. o

The mechanism for feedingthestrand-wires
through the machine and pulling the com-
pleted fence from the electrodes after the
welding operation comprises the wheels f f,

“hereinbefore referred to, together with means

for imparting an intermittent rotary move-
ment to them. Thesaid wheels f f are equal
in number to the strands of the fence, and
they are splined upon ashaft /', journaled in
bearings f?, supported by the side standards.
They are held upon the shaft f by any suit-
able means, as by set-screws f3, (see Fig. 2,)
and they are adjustable thereon to vary the
distance between thestrand- wires, their num-
ber being increased or diminished in accord-
ance with the number of strands in the fence.
Eaech wheel is provided with a plurality of
grooved teeth f4, (see Figs. 6 and 7,) in which
the stranda-wires rest.
the stay-wires in the fence is determined by
the movement of the feeding-wheels, and the
teeth of the said wheels are spaced so as to
engage the said wires and prevent slipping,
said stay-wires operating as sprockets on the
strand-wires. YWhere it is desired to vary
the distance between the stay-wires, the feed-
wheels may be replaced by others having
teeth properly spaced to engage them, unless
the spaces between the stay-wires are equal
to or are multiples of the spaces between the
teeth.. .

The shaft f' and the feed-wheels are inter-
rotated by the following devices:

mittently
The gear ¢’ on the shaft ¢ is provided with a
rib 75 "having a radial groove or slot f*, in
which is adjustably secured a crank-pin f*.
Said crank-pin is conneeted by an adjustable
egupling-rod f with anarm f°, loosely mount-
ed on theshaft ' and held againstaxial move-
ment by a collar f and a ratchet-wheel /%,

-both rigidly mounted upon said shaft, so that -

strand-wires are fed inlermittingly, and were | as the gear-wheel ¢’ is rotated an oscillating
the equalizing mcclmmsm not employed thoy | motion is imparted to the arm, as will be

The distance between

70

75
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readily understood. A pawl £ (see Figs. 1, |

11, and 12) is mounted on said arm and is ar-

- ranged to engage the ratchet-wheel £'8 when

{0

j 20
2
1". 30

135

210

the arm is oscillated, said pawl being drawn
toward said ratchet-wheel by a spring f!
connected thereto and to the end of a pin 74,
passed through the stud or pivot f'5, which
connects the pawl, the arm £, and the coup-
ling-rod f*together. The teeth of the ratchet-
wheel are equal in number to the teeth on the

feed-wheels, and they are engaged by a re-

taining-pawl f1% asshown bestin Fig. 1. The
movement of the feed-wheels and the feed of
the strand-wires mmay be varied by adjusting
the crank-pin f7 in the radial slot £, so'that

‘the spaces between the stay-wires may be

varied at will. |

After the strand-wires leave tllé; feed- |

wheels they pass over the guide-roll ¢2, as I

have previously stated,and by examining Fig.
4 it will be seen that the latter is in a plane

above the feed-wheels, so as to lengthen the
line of contact of the strand-wires therewith.
The said roll e?is provided with trunnions
¢’, journaled in bearings in the side stand-
ards a. | | ,

The reel €® for the completed fence con-

ok

“sists of two semicylindrical timbers ¢3! ¢%

mounted in sockets ¢*¢*, formed on the ends
of stud-shafts €3 %, journaled in bearings in
the rear extension a’ of the side standards.
Said timbersare held in the sockets by wedges
«, and when the roll of fénce is completed
the wedges are withdrawn and the reel is then
collapsible, whereby the timDlers may be
drawn separately from the roll of fence. On

the shaft ¢® is a belt-wheel €%, around which"
a belt is passed from a belt-wheel 20 'on the

shaft ', said belt being tightened by an ordi-
nary tightener, such as that shown in I'ig. 1.
The wheel /% is connected to the shaft ' by
a pawl e® and ratchet ¥, so"that the roll is
capable of an independent forward rotation
to take up slack in the strand-wires. The
belt is adapted to slip, so that the reel is

~driven frictionally at a proper rate of speed.

t  and pawl AS,

- receive the heads of the securing-bolts, as
‘8hown in Fig. 4, whereby said brackets are

25

The tightener consists of a pivoted arm J,
connected by a cord or wire A’ with a shaft A2,
adapted to be rotated by a handle 2 and to
be held against reverse movement by aratchet
. On the arm &' is journaled a
loose belt-wheel 4%, in engagement with the
belt. By rotating the shaft A2 the belt-wheel
mnay be drawn tightly against the belt to in-
crease 1t8 frictional engagement with the belt-
wheels ¥ and ¥, Asthe strand-wires leave
the roll ¢’ to reach the electrodes, they pass
between a plurality of staightener-rolls 7 1,
Journaled on a bracketi’. There are a plural-
1ty of these brackets, which are mounted pon
the angle-bar a? said bar being provided
on its upper face with T-shaped grooves to

adjustable transversely on the machine, so

as to accommodate themselves to the strand-
wires. | | ’ o |

| wheel J; mounted upon the end of an equal-
lzing-arm 7', fulerumed by an upright 77 to a

4

' m' and pinions m8 mS.

- wheels.

Iaving thus explained the means for feed-
ing the strand-wires, I shall now proceed to
describe the mechanism for feeding the stay-
wires transversely thereof and the mechan-
ism for holding them during the process of
welding. | |

The wire B from which the stay-wires are

cutis drawn from a reel similar to that shown

in Fig. 1 and passes around & grooved guide-

bracket j°, extending out from the machine,

as shown in plan in Fig. 2. The upright 52
forms a standard to support the bracket 7?
-and the arm j', and its lower.end is stepped

in a block 7% the outer end of the arm j' being
supported-by braces j° 55, as shown in Fig. 2,
which bear against the said standard ;2. The
thi'ust of the wire as it is drawn from the reel

“is taken by a spring 47, which is secured at

75

S0

one end to the arm 7' and at its other end to

a suitable support. (Not shown). The wire
b is fed into the machine intermittently, and
consequently the equalizing-arm ' and spring

J"are employed to draw the wire from the reel

evenly to preventit from beingsnarled. When
the wire is being-fed into the machine, the
strain upon it swings the arm 5’ forward and
the latter assumes its normal position when
the feeding movement stops, so that its effect
1s to draw the wire from the reel slowly and
without jerking it. From the wheel jthe wire
b passes in front of a grooved wheel 58, jour-

‘naled on the stud or standard 72, and from

thence it passes between the plurality of
straighténing-rolls 7 I, journaled on a plate
ke, supported by the bracket ;3. The bracket

J°isitself bolted to a bracket 7, which extends
out from one of the standards a¢ and which
supports the devices for feeding the stay-

wire. The feeding-wheels are best shown in
IFigs. 15 and 16, and they are indicated by m
and m’, respectively. They are provided with
intermeshing gear-teeth, whereby their peri-
pheries travel at the same rate of speed; and

they are also equipped with wire-gripping

rings m° m? between which the wire passes.
The wheel m' is journaled on a stud-shaft

m?, secured in a movable-bearing pivoted
to and extending out from the braecket 4,

while the wheel m'is keyed to a shaft m*
journaled in bearings on the same bracket.
On either side of the gear-teeth and the ring
'’ the wheel m is formed with ratchet-teeth
m°, and loosely mounted on the shaft m* are
sleeves m® mb, which are formed with arms
Each arm m7 car-
ries a pawl m® as.shown in Fig. 15, adapted
to engage the teeth m® and when the arms

-are oscillated in opposite directions they im-

QO

05

100

105

110

115

120

125

part an intermittent motion to said feeding-

are racks m!'’, sliding in gnides afforded by
the bracket j°, .and said raeks are connected
by rods m'* with crank-pins m'?, adjustably
mounted in radial slots incrank-armsm on

. a shaft m™, journaled in the bearings in the

Intermeshing wifh the pinions m?8.

130



~ gage the ratchet-teeth of the wheel m and ro- .

10

 tremes of their movements -they pause mo-

s

:

brackeb 7. A gear-whecl mb is secured to
the shaft m!, as shown in Fig. 16, and inter-
meshes with and is driven by a pinion m' on
the shaft ¢, hercinbeforec referred to and
shown in Fig. 3. As the shaft m! is rotated
the racks m! are reciprocated vertically in

opposite directions to cause thepawls carried

by the crank-arms m‘ to intermittingly en-

tate the same, the degree of moveinent of the
said wheel m being varied at will by adjust-
ing the crank-pins ' in theslotsin the crank-
arms m!S. As the racks m" reach the ex-

mentarily while the crank-pins 2 pass the
dead-conters, and during the period in which
the stay-wire is quiescent it is cut, and the

holder therefor, which I shall subsequently

describe, is rotated to bring the severed wire

20 into position to be welded to the strand-wires.

The shaft m3 for the wheel 2¢' is journaled In

~ arms m®S, fulerumed on the bracket 7%, as

25

30

35

 gired to construct a fence with then.

40

45

shown in dotted lines in Ifig. 15, said arm be-
ing provided with a lateral extension, 1o
which is pivoted a handle m', having a cam
m? bearing against a spring m*, connected

to the bracket jU. . By throwing the handle

downward the cam m? is engaged with the
spring m?, and the wheel m' is forced tightly
into engagement with the wheel m; but by
raising the lever or handle mn!! the tension

upon the wheel 7' is relieved, and'the wheels
mn' cease to grip the stay-wire between them. |

By adjusticg the crank-pins before referred
to the feed-wheels may be rotated alternately
at unequal distances, so as to feed long and
short stay-wires alternately in case it be de-
The
stay-wire passes from the feed-wheels through
4 tubular guide n (see FFig. 2) into the holder
shown in Figs. 23 to 28, inclusive. Said holder
consists of a plurality of volls o o, splined
upon a shaft o', journaled in bearings 0* 07,
mounted upon the sup
trodes, (being electrically insulated fromn sald
support.) Said shaft o' is

ratchet-wheel 0% (see Figs. 35 and 306,) with

~ which engages a pawl o?, mounted on an arm

50

0%, loosely mounted on the hub of said wheel
and held against axial movement by a washer-

disk 0%, secured to the end of theshaft. The

arm o° is connected by a-rod o with a cen-
trally-fulerumed lever 0%, (from which 1t 18
electrically insulated,)supported by a bracket

0%, (see Fig. 10,) mounted upon the angle-bar.

" a®.  The rear end of the lever o® has a roll

6o

- Cam

o caused by a spring 0¥ to bear against a
g, rigidly secured to the shaft c, (see
Figs. 3 and 10,) so that as the cam rotates the
~ri or lever o° is reciprocated, and the shaft
o' is intermittently rotated. .Each rollo con-

sists of two semicylindrical portions rigidly

connected by screws 0%, so that they can -be

removed from the shaft without trouble, said

vided in its periphery with & plarality

rolls being splined upon the shaft soasto be
axially adjustable thereon. Each roll is pro-

port a® for the clec-

provided with a.

termined point.

633,215

| erooves o!! for the stay-wires, sald grooves

having flaring mouths or cntrances 0'°, as
clearly shown in Iigs. 25 and 27. |
As each stay - wire is fed by the fecding-
wheels through the tubular guide it enters
the grooves in the rolls which constitute the
holder, and when a predetermined length of
the stay-wire has been fed it 18 cut off by
means which I shall now describe, and the
holder is rotafed one step to bring another

line of the grooves into alinement with the

feeding guide or nozzle n. | |

In order tohold thestay wirecinthe grooves
in the holder, I provide the device shown in
IMigs, 25 and 206. « is a bracket adjustably
scoured 1o and insulated from the electrode-
support «® over cach of the rolls, being con-

neeted tosaid support by bolts?’; having their -
pporv Ly 3 g bile

heads sliding in grooves in the front face
thereof. The bracket is bent forwardly and
downwardly, and to its lower end is secured
a stationary guide-bar 3, having a concave
face to fit the periphery of the roll. The

auide- bars or retainers are stationary, and .

henceto hold the wires in the grooves o' when

the holder is advanced one step I employ the

auxiliary guides or retainers 77, which are
pivoted at2*in the brackets+ and are pressed
acainst theholder by springs 15, When each
stay-wire reaches its welding position, upon
the rotation of the holder one step, it is held
by the retaining-finger 77 until the weld- is
completed,
fed along, carrying}the stay-wire with them,

and at this time the retaining-lingers yield to
permit the stay-wire to passout of the grooves

oll in the holder. The guides 7° operate to
retain the stay-wires in the holder when they
are first fed in; the supplemental retalning-
fingers holding said stay -wires when the

1 holder is rotated.

- In order to limit the inward movement of
the stay-wires,I may employ thestop s, (shown
in Figs. 34 and 26,) secured to the suppotrt ¢’

and projecting into the path of the stay-wire,
as best shown in Fig. 4. , -

The cutting of the stay-wire automatically
after a length thereof has been fed into the

hole is accomplished by the mechanism shown
The cutter-blade

in detailin Figs. 8 and 9.
t is mounted in an arm ', rigidly secured to
a shaft #, mounted in brackets /, extending
downwardly from the angle-bar a?, which is

orogved on its front face to receive the bolts
which fasten the brackets {* thereto. The

after which the strand-wires are
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said brackets are adjustable, so that they |

may be placed at any point t0 ¢scape the
strand-wires, and the arm ' is adjustable on
the shaft 2, soas to cut the wire at any prede-

anarmit, whichis held by a spring > against a
cam ¢ on the shaftd. Said cam has an oper-

| ating rise which engages a roll at the end of
‘the arm #* and guickly operates the knife .
There is a guide # for the wire in close prox-

imity to the knife ¢, which operates ic hrold

of ! the wire against the stress of the lnifc

i

125

On the end of the shaft {#is

X 36’
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when the lattér is operated and furnish, asit | diate brackets being eclectrically connected

were, a stationary blade. The parts are so
timed that the knife is operated when the
feeding-wheels m m' for the stay-wire have
stopped momentarily,aspreviously deseribed.

From the mechanism which I have now de-
scribed it will be seen that the strand-wires

and stay-wires are automatically fed into the

machine and arranged at an angle to each
other, whereby they may be welded at their
intersection, and hence to accomplish the
welding I employ the devices which I shall
proceed to describe. |

The support a® is a plate which extends
across the machine and is arranged verti-
cally, as shown in Figs. 4, 23, 33, 34, and 35,
being suitably insulated from the side stand-
ards a a. The said plate is grooved on its

~ front face, as at v u, to receive the brackets

20

30

35
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45

are in circuit.

© and v for the electrodes with- which they
The brackets 1’ support the
stationary electrodes, (shown in Figs. 31 and
32,) which consist of grooved plates 12, hav-
ing shanks «° to fit in the brackets ', each
shank being engaged by a set-screw ut. The
brackets are grooved to receive the elec-
trodes, whereby the latter are always main-
tained in alinement and are easily returned
tonormal position after being removed. Each
electrode 2 is provided with teeth. or guid-
ing-lugs 2° and also with a curved yoke or
guide u° whose ends are set in sockets in
the electrodes, said yokes u® preventing the
strand- wires from being drawn away from
the stationary electrodes during the feeding.
The movable electrodes v’ are grooved plates

arranged at right angles to the electrodes u*

and have guiding or positioning lugs or teeth

v* for the stay-wires, being also provided
with shanks 23 extending into the ends of

plungers v* and held therein by set-serews
v°.  Said plungers v* are grooved to receive
said electrodes and hold them in proper rela-
tion to the stationary electrodes. The plun-
gers v* move in guides in the brackets r and
are connected to a plunger-rail v® by resilient
connections, as I shall subsequently explain.
The guides 27 in the ends of the brackets v

~ for the plungers are each provided with an

55
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annular chamber into which a cooling me-
dium, such as water, is introduced through
nozzles v° the same being drawn therefrom
through nozzles v°. | -

On the rear of the plate or support ad are
adjustably supported the primary and sec-
ondary coils of the transformers. The
mary coils are indicated at x, and the sec-
ondary coils at «’, said secondary coils being
relatively large in cross-section and having
two turns. One pole of each secondary coil is
electrically connected to the support ¢, while
the other is connected to either the bracket
w or the bracket v. In order to space the
coils properly, they are arranged in two rows,
as shown in Fig. 23, one above the other, and
consequently the brackets v are alternately

pri-

thereto. Each alternate bracket #' is also

clectrically connected to the support @, the 70
remaining brackets Dbeing insulated there-

from, and the brackets %' and ¢ are so ar-
ranged that in each pair only one bracket is
electrically connected to the support, while

the other is insulated theretfrom, and hence 75

one pole of each secondary coil is connected
to the support, while the other is connected
to the bracket v or ', which is insulated
from the said support. There are as many

pairs of electrodes as there are joints to be 8o

welded in the fence—that is, as many joints
as are formed by each stay-wire—and the
brackets and the transformer-coils are all so -
mounted upon the support a® that they can

“be ad justed transversely thereof toenable the 8;

manufacture of a fence having any sunitable
number of strands, the parts being all sepa-
rable and being easily attached to or discon-
nected from the machine. The electrodes

are so formed that they grasp the wires at go

their points of intersection and position them
automatically. The movable electrodes are
thrust against the stay-wires to bind them
firmly against the strand-wires, after which

the current is passed ‘through the primary g5

coils to generate a welding-current in the sec-
ondary coils. :
The plunger-rail v°% before referred to, is re-
ciprocated by two levers ¢1% (see Figs. 9 and
10,)
frames of the machine and having their up-
per ends provided with rollers »**, which bear
against the cams q on the shaft ¢. Thelower
end of the lever ©!° i§ connected by a rod »'

with the plunger-rail v° there being a spring 1oy

v, which normally holds the rail at the out-
ward extremeof its movement. The planger-
rail i8 econneected to each plunger v* by means
of a bolt v, having its end screwed in a head

v, pivoted in a block v*, (see Tigs. 35 and 110

37,) adjustably connected to the said rail-by
bolts having their heads sliding in a groove
in said rail, and each bolt 2! has its head 2

provided with an elongated slot v, through
~which the pin v!® passes:

sulated from its block ¢*. = The head 11 ex-

‘tends between ears on the rear end of the

plunger, so that when the plunger-rail is
moved there is a certain.amount of lost mo-

tion, due to the pin-and-slot connection with 20

the plunger. A nut2® is serewed on the bolt;

%, and between it and the rear end of the

plunger is arranged a spiral spring v", so that -
when the plunger-rail is moved rearward the

movable electrode yieldingly engages the 125

stay-wire to position it and thrust it into con-
tact with the strand-wire. By providing the
yvielding connection between the plunger-rail
and the plunger I compensate for any ine-

gualities in the wires and insure a perfect 130

electrical contact between the electrodes and
the wires. | |
In order to insure that the weiding-current

insulated from the support a?, the interme- | shall be of the proper duration, so as to pre-

")
[ o

fulecrumed at 2' on each of the side 100

Each head v* isin- 113
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"~ vent the burning of the wires, I employ two !

sets of ¢ireuit-controllers, one adapted to be
actuated by the plungers and the other to be
actuated by the movable part of the machine.
The primary cirenit is indicated at C and is
divided into two or more branches C' C', one
aroupof the primary coils being in one branch
and the other group being in the-other branch
and said branches being arranged in multiple
ar¢ in the main circuit. As there are four
pairs of electrodes, there are two primary coils
in each branch ecireuit, as indicated in Fig.
38. In the main circuit there is the ordinary
hand-switch, (see Fig. 4,) and in each branch
there is an automatiec cirenit breaker or con-
troller %" o', consisting of a lever fulecrumed
on a table or support a® in the rear of the
machine and suitably insulated therefrom.

There ars two cams y*on the shaft ¢, which

engage rolls upon (and. insulated from) the

- ends of the said levers and throw their outer

35
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ends into contact with the stationary con-
tacts ¢° to close the cireuit-through the said
hranches, and I have so arranged the cams
1* that the cireunit is closed first through

one branch and then through the other, with |

slight intervals of rest, so as not to throw.a
heavy load on the dynamo ai any one {ime,
‘The parts are suitably insnlated so that the

branch cireuits are not cicsed antil the cams

%% move the switches ' inic contact with the
contacts 9% -Arranged in eaeh branch eir-
cuit are other switches to break each of the
braneh eircuits €2 C? into which the cirenits
C' Care divided. - |
The supplemental or auxiliary controllers
2ach comprise a stationary spring-tensioned
eontact 2°, of which there are as wany as
there are pairs of electrodes, these stationary
confacts being supported apon and insulated

from an arm 7% secured to each bracket v.

The movable contgets y? are mounied on and
inguisted from a bell-crank ¥°, fulerumed at
1° on ihe arins or brackets 35 Springs y'
draw the lower ends of the levers 9° against
the beil-crank ¢!, fulereined on the brackets
v, the lower ond of the said bell-cranks 9° ex-
tending down far enough for this purpose and
resting againgt lugs on the plungers 6% As
sald plungers move inward the lewer end of
the bell-ecranks v® follow them until they en-

gage knife-edges y* on the said bell-cranks

y, the several contaets y° being spring-ten-
sioned to permit this., When the movable
electrodes are moved a predefermined dis-
tance, set-serews 7' on the plungers engage
the bell-cranks y! and disengage them from
the bell-eranks or sv.itch-levers 4° to break
the cirenit. The cireuit is notclosed through
each pair of elecirodes until after the plun-
ger hag just about completed its movement,
so that the strand and stay wires are first
positivelv engaged with each ctherand forced
tqhget,her before the current is passed through
them.

through them.

The electrodes cperate as dies for | -
firmly clamping the wires to hold them ini The operation of the machineis as follows-

close contact before the circuit is closed
This is an important point
in the operation of the wmachine, for if the
electrodes are in circuit before they clamp
the wires an are is apt to form just as they

eontact with the wires and a proper weld is

prevented. The duration of the welding-cir-
cuit is practically very short, for it is closed
by one controller and opened by the other.
The closing of the two branch cireuits C' C

ig effected by the switch-lever 7', which is-

operated by the cam y%. Thecireuit isclosed
after the electrodes have clamped the wires

| and just before the plungers have reached the

extremes of .their movements. Almost in-

stantly after the circuits have been closed
they are broken by the auxiliary controllers,

each branch circuit C? being broken by the
plunger which is in that cirenit. By thisar-
rangement it is practically impossible for the
machine to stop with the cireuit closed so as
to burn the wires, ag it might were the cams

‘alone depended upon to operate the switch-

levers. - | _

~ After the stay-wires have been welded to
the strand-wires and the feed-wheels have
turned the strand-wires forward to permit of
the placing of another stay-wire in position
to be welded the projecting end of the stay-
wire which extends bevond the selvage or the
outer strand-wire is coiled about said strand-
wire by the mechanism shown in detail In
Figs. 17 to 22, incinsive. The coiling appa-
ratus consists ef a bracket z, adjustably se-
cured to the front face of the cross- bar-a'.
Said bracket is formed with a tubuiar bear-
ing 2 to receive a cylindrical coiler z° hav-
ing formed on its upper edge a pinion Zz°
Said coiler is slotted, as at z*, to permit the
passage of the.selvage or cuter strand-wire
and the stay-wires, the gnide 2’ being formed
with a slob 2% to register therewith.  On the
under side of the coiler z%is a pin 2*, which
is adapted to engage the end b' of the stay-
wire and coil it about the strand-wire A, as
shown in Fig. 21, there being an abutment or
anvil 2% to resist~the thrust thereof. 'the
coiler is operated by a rack z%, engaging the
pinion 23, and reciprocated by a rock-shaftt =7,
having an arm 2% connected fo said rack by
a.rod 2% The rock-shaft z°is arranged ver-
tically in suitable bearings = 2!, attached to

the frame of the machine, and on 1ts upper
end is an arm z* with a roller 2%, bearing
acainst a cam z" on the end of the shaft C.

The cross-bar a!is vertically adjustable in

‘the machine, so as to adjust the coiler ver-

tically whenever desired, while the bracket
z' for said coiler is adjustable longitudinally

of said bar af, and the eonneeting - rod z' is

adjustably eonnected to the rack, whereby
the coiling mechanismn may be shifted trans-
versely of the machine. The arm z°is like-

wise adjustable on the rock-shaft 27 being 13

splined thereto for this purpose.
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Assuming that the strand-wires have been !
“fed from the reels through the various guides

~ past the clectrodes and hnal]y secured upon

the take-up roll and that the stay-wire has
been fed from its reel into position ready for
feeding, power is applied to the belt-wheel §?

-and the main circuit C is closed by means of

1O

-at this time.
-mentarily in its feeding movement, the cut-

stay-wire against the 'strand - wires,

20

25

the hand-switch 7. Thestay-wireis fed by its
feedmtr-wheels into the rotatory holder, the
strand-wires being also fed forwavd one qtep
‘When the stay-wire pauses mo-

ter is actuated to cut off a length therefrom,
and immediately thereafter the holder is ro-
tated one step to bring the severed length of
-The
movement of the holder brings another line
of grooves into alinement with the stay-wire
aguide, so that the stay-wire can be again fed
slowly into the holder while the next suc-
ceeding operations.are taking place.
dlatelv after the stay-wire is placed against
the strand-wires the plunger-rail v°is moved
toward the support a®> by the cams g and the
levers ¢  The plungers force the movable

- electrodes against the ¢rossed wires and bind

30
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them firmly together and firmly against the

stationary elec,trodes the pressure, however
being yielding. Then the branch circnits C’
C' are each closed in f-mccessmn by the camsy*
and the circuit-closers 7', and the current

flowing through the primar; coilsof the trans-

formers causes the formation of a welding-

current through the secondary coils, uheaeby

the wires are welded together. The Springs
between the plunger- rail and the plungers
force the plungers forward as the wires soften,

the novement -of the plungers bemﬂ' sufficient

‘to operate the circuit-breakers 1® and break

the cireunit in each one of the br‘moh ecireuits

- C%, into which the inain branch citenits C' are

45
tact with the stmlonary contact 7.

divided. The plunger-rail is then returned
to its. normal position, and as the plungers
move back the switch-levers " are forced
back, bringing the contact-points ?/"' into.con-
At this
time the ‘cams-? are mtated sufficiently to

 permit the switch- levers Y’ to be drawn away
- from the contacts 13, 80 as to break the main
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branch eircuits C' at those points. As the

plungers return to their normal positions the
feeding-wheels f for the strand-wires are ad-

'vanc’ed to feed the strand-wires forward and

the cyele of operations is completed.

The coiling apparatusis actuated w hile the
strands are qmesceuh, being operated, as de-
seribed, by a rack reci procated by power-
tr l.l'lSﬂllt)tlIl" devices from the shaft c.

During the intermittent feeding of Loth
the strand and the stay wires the equalmnw

devices operate autonmtleally to maintain a
steady pull upon the wires in the reels.

It will be observed from the foregoing de-

seription that the machine is adapted for |

many and varied uses. It is so constructed
that the p‘ms are all capable of

Imie-

adjustment l

with relation to each other, many of them be-
ing removable or interchangeable, whereby 1
am cnabled to manufacture upon the same
machine wire fabric of a great many kinds.
The distance bhetween the strand-wires may
be varied, while the number of strand-wires
nay be mueahe{l or decreased for the forma-
tion of a fence or fabric having any {]eqned
number of strands.

By employing the movable holder for the

- stay-wire I am enabled to provideforthe slow

in-feeding of said stay-wire, and thereby pre-
vent the ]erkmu‘ of-the latter duri ing the feed-
ing operation, The feeding of the stay-wire
is pldctl("d“y continuous, it ceasing only mo-

mentarily while the wireis bheing cut and the

10
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holder is being rotated to pre%enhastay wire

to the electrodes for the welding operation.

While the strength of the eurrent and the
amountof mmechanical pressureexerted by the
movable electroide may be varied, yet for the
best results and to make welds gquickly I{ind

it preferable to have the movable electrode

yieldingly exert upon the parts to be welded
at.their point of contact a mechanical pres-
sureof suchan intensitythatthe2lectrode will
move forward instantly upon the softening of
the metlal to.complete the weld—that is, this

mechanical pressure i$ nearly equal to the

crushing strength of the material. If a me-
chanical pressure of much less intensity were
used, the movable electrode would not give
its final movement quick enoughnor until the
metal had been softened more than would be
necessary for the purposes of the weld. The
current should be of reldativelyv large volume

- tolocalizeitsheating action—that is, to soften

the parts to be welded at their pmnt of con-
tact before the heating action has time to ex-
tend to more remote portionsof said parts ad-
jacent to the point of contact and which 1tis
not necessary tosoften for the purposes of the
weld. The machine therefore simultaneously
exerts upon the parts to be welded at their
point of contact a heavy yielding mechanical
pressure and a heavy current, producing a
rapid heating action, the mov able clectrode

(o
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by which the mechanical pressure is applied -

to the parts to be welded operating to auto-

matically cut off the current as tne electirode

pives its final forward movement upon the
softening of the metal.

Having thus explained the nature of the in-
vention dlld described a way of constructing
and using thesame, though without ﬂttempt-

nﬂtosebforthallof the fm ms in which it may
be made or all of the modes of irs use, I de-
¢lare that what I claim is— .
1. A machine of the character specified
comprising means for holding the strand and
the stay wires, and means for electrically
welding said wires at their point of contact
consisting of electrodes, an automatic cireuit-
closer, and an independent automatic cn*oml -
breaker .
2. A machine of the character specified

115
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comprising means for holding the strand and | comprising welding-electrodes of which one

the stay wires, and means for electrically
welding said wires at their point of eontact,

consisting of electrodes of which oneis mov-
able, and & device controlled by said movable
electrode for closing and opening the current
throufrh the electrodes.

3. A machine of the character specified
comprising means for holding the strand and
the stay wires, and means for electrically
welding said wires at their point of contact,
COllSlStlnﬂ' of electrodes of which oneis mov-
able and an electrical circuit having two
switches in series, meéans for automatlcelly
operating said switches in suecession to close
the cireuit, and a device controlled by the
movable electrode for automatically moving
the first-closed switch to break the cireuit at
the completion of the weld.

4. A machine of the character specified
comprising a plu rality of welding devwee,each

“consisting of two electrodes of w]uch one ig
movable, an automatically-movable plunger-
rail, and operative connections between'the

movable electrodes and the plunger-rail:

5. A machine of the character specified
comprisinga plurality of welding devices,each
consisting of two electrodes of whwh one is
mevable, an autema.tlcdlly-mevable plunger-
rail, and opcrative yielding connections be-

tween the movableelectrodesand the plunger-

rail, whereby the electrodes can awemmeddte
themeelvee to the wires.

6. A machine of the character qpemﬁed’

comprising a plurality of welding devices, ad-

justable mechan Ism for feeding wires to said

welding devices, and a suppozt on which said
welﬁmw devices are mounted adjustably w1t11
relatmn to each other.

7. A machine of the character specified
comprising a plurality of electrical welding
devices, eachincluding electrodesand a trans-

former, a main elremt in which said weldmﬂ'-
ﬁevwee are arranged in multiple are, and a

circuit-controller for each welding device.

8. A machine of the character specified

comprising a plurality of electrical welding
devices divided into groups, a main electrwal
circuit having a branch for each group, and
circeiit-controller for each branch cireuit.

9. A machine of the character speclﬁed

comprising a plurality of automatie electrical -

welding devices divided into groups, a main
electrical circuit having a branch for each

group,. a mrcmt-eentroller for each branch
- eireuit; and an auxiliary cu'cml,-controller for.

each Weldmﬂ' device.

10." A machine of the Lhdl‘ cter epeelﬁed
comprising a plurality 'of electrical welding
devices divided into groups, a main electrwal
circuit having a branch for each group, a cir-
cuit-controller for each branch clrcult and
means for gutomatically operating said con-
trollers in sucecession.

11. A machine of ﬁ;he cheraeter speelﬁed k

\

| holder for the stay-wire

is movable toward and from the other, and a
oulde on the stationary elect.mde for one of

| ihe wires.

12. Ina machine of llle ch..-u'aeter speelﬁed
electrical welding means, including elec-

trodes, and a closed guide for the strand wire:

on one of the electredee

70

13. A machine of the character specified

comprising means for electrlcally welding the
strand and the stay wires together, and a
, sald holder consist-
ing of a shaft and a plm‘ahtv of rolls on said
slmf t, each roll being formed in separable sec-
tions adjllstably secured to said shaft.

14. A machine of the character specified

comprlemw means for electrically welding a
strand and a stay. wire, an automatic cutter
for severing the stay-wire, and means for se-
curing s"ud cutter at any adjustment to. vary
the lenn‘th of the stay-wire. .

15. A machine of -the character epeclﬁed-__

comprising.means for electru,all y welding the

strand.and the stay wires, means for feeding -

the stay-wire from a suitable source of sup-

ply, and means for equalizing the stress of

the feeding means on the wire,.
“16. A machine of the character speclﬁed

-comprising means for electrically welding the
‘strand and the stay wires, means for feeding

the stay-wire from a suifable source of sup-
ply, and a yielding eQHallzmg’ roll for the
etﬂj" wire. .

~ 17. A machine of the character spec1ﬁed-
comprising means for electrically welding the

strand and the st ay wires, a feeding-wheel for
sald stay-wire, a pawl and ratchet for rotat-
Ing sald wheel, an arm carrying said pawl,

75
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and arack and pinion for oscillating said arm.

18. A machine of the elmmcter specified
comprising means for electrically welding the

105

strand and the stay wires, a feeding-wheelfor

sald slay-wire, double eranks and operative

connections hetween sald eranks and said.

wheel.

19. A machine of the character specified
comprising means for electrically welding the
strand and the stay wires, a pair of au’tomat-
ically-driven pawls, and a feeding-wheel for

said stay-wire ectueted by said pawle alter
ntlt@]}T

20. A machine of the clmracter specified

' comprising means for electrically welding the

strand and the stay wires, feed-wheels for
said stay-wire, and a spring-pressed handle

110
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for holding said wheels in frictional engage- |

ment with the stay-mr

2]. A machine of the character Speclﬁed,_

comprising means for eleetrlcally welding the
strand and the stay wires at their pmnts
intersection, means forintermittingly feeding
the strand-wire, and means for equalizing Lhe
stress upon the strand- wire, whereby said
‘wire is. drawn evenly from its reel. -
22. A machine of the eharacter‘epeciﬁed

of 125
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comprising means for electrically welding the

‘strand and the stay wires at their points of |
Intersection, means forintermittingly feeding -

the strand-wire, and devices between the | comprising means forelectrically welding the

feeding means and the supply-reel for inter-

mittingly unwinding the wire from its reel.

IO
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23. A'machine of the character specified
comprising means for electrically welding the
strand and the stay wires at their points of

intersection, meansforintermittingly feeding |

the strand-wire, and devices between the

feeding means and the supply-reel for inter-

mittingly unwinding the wire from its reel,

when the feeding means are quiescent, where-

by the wire is drawn evenly from its reel.
24. A machine of the character specified
comprising means for welding the strand and
the stay wires at their points of intersection,
and one or more circumferentially-grooved
toothed wheels for feeding said strand wire or
wires the teeth of said wheels being arranged

Lo engage the stay-wires while the strand-

25

wires lie in the grooves.
25. A machine of the character specified

comprising means for welding the strand and

the stay wires at their points of intersection,
and a feeding-vwheel for the strand-wire, said
wheel being constructed and arranged to en-

- gage the stay-wire which is welded on the

3o
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strand-v.ire. -

26. . A machine of the character specified,
comprising electrodes for welding the strand
and the stay wires at their points of intersec-
tion, and means for guiding the strand-wires

between said electrodes, said means compris- |

ing two or more rolls for said strand-wires,

one roll being adjustable transversely of its

axis and of the. line of feed of said strand- |

) Wil‘ﬁ. ' y
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27. In a machine of the characterspecified,
means for feeding the strand-wires, means
for electrically welding stay-wires to said
strand-wires, and mechanism for coiling the

- Projecting ends of the stay-wires around the

. 45

outer or selvage strand-wire. -'

28. Inamachine of_the character speécified,

means for feeding the strand-wires, means !

“ for electrically welding stay-wires to said

se
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strand-wires, mechanism for coiling the pro-
Jecting ends of the stay-wires around the
outer or selvage strand-wire, and an adjust-
able support for said coiling mechanism.

29. A machine of the character specified
comprising holders for the strand and the
-stay ‘wires, and means for electrically weld-

ing said wires at their points of contact, said
welding means consisting of supports having

supports. |
.30. A machine. of the character specified

.comprising means foreléctrically welding the

strand and the stay wires together, said

means including a stationary electrode,a mov- |

able electrode, and a rail for operating said
movable electrode, and means for regulating

erated by the movement of said rail.

the electrieal current, including a switch op-

- 31.. A machine of the character specified

strand and the stay wires together, said
meansincluding astationaryelectrode,a mov-
able electrode and means for operating the
last-mentioned electrode, and eurrent-con-
trolling means including a switch, and me-

chanical connections between the switch and -

the electrode-operating means, whereby the
circuit is broken when the movable electrode

18 moved in one direction, and is closed when

it is moved in the opposite direction. -
32. A machine of the character specified,
comprising a plurality of electrical welding

devices, eachincludingelectrodesand atrans-
former, a main electrical circuit having a

branch leading to each of said welding de-
vices, a cireuit-closer for each branch cireuit,
and means for automatically operating said

t closers in succession. - .
| 33, In a machine of the character specified,

means for applying pressure to the parts to
be welded comprising a positively-actuated
member, an electrode yieldingly connected to
sald member, means for applylng a current

| of electricity to said parts comprising a cir-

cuit-closer, means for operating the same to
close the circuit at the time of the weld, an
independent circuit-breaker arranged to be

are softened at their point of contact and the
elecirode automatically foreed forward to
complete the weld and operate the circuit-
breaker to break the circuit.

34. In a machine of tlie characterspecified,
means for applying pressure to the parts to

be welded at their point of contact, compris-

ing a positively-actuated member, an elec-
trode yieldingly connected to said member,

70
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operated by the final forward movement of
the electrode, whereby the parts to be welded

IOO
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means for applying a current of electricity to

said parts at their point of contact, eompris-
ing a circuit-closer, means for operating the
same to close the circuit at the time of the
weld, an independent cireuit - breaker ar-
ranged to be operated to break the circuit by
the final forward movement of the electrode,

| whereby when the parts are not in a position

for welding, the electrode is given its full

' movement by said member, and the circuit is

opened by the ecircuit-breaker before it is

closed by the circuit-closer. |
35. In a machine of the character specified,

means for simultaneously applying fo the

| parts to bo welded at their point of contact a
slots or recesses in their ends, and dies or |
‘electrodes fitting in the recesses in the said

yielding mechanical pressure nearly equal to
the crushing strength of the material, and a

ume, said means. including a yieldingly-

| mounted electrode and a circuit-breaker ar-

ranged to be operated thereby. -
36. In a machine of the character specified,

meanc for simultaneously applying to the

parts to be welded at their point of contact,

110
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- current of electricity of relatively large vol- .
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a yielding mechanical pressure nearly equal In testimony whereof I have affixed my sig-
to the crushing strength of the material, and | nature in presence of two witnesses.
A current of electricity of relatively large vol-

. \ r
ume, sald first-mentioned means being ar- | - JOHN C. PERRY,
ranged to automatically further force said - Witnesses:
parts together when the material softens and - MARCUS B. May,

antomaticallv break the eircuit. AL D. TTARRISON.
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