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UNITED STATES

PAaTENT OFFICE.

ALBERT E. ROBERTS, OF NORWALK, OHIO.

FENCE-MAKING MACHINE.

SPECIFICATION forming part of Letters Patent No. 647,762, dated April 17, 1900,
Application filed November 17, 1899, Serial No. 787,308, (No miodel.).

To all whomy & may concermn:
Be it known that I, ALBERT E. ROBERTS, a

citizen of the United States, residing at Nor-"

walk, in the county of Huron and State of
Ohio, have invented a certain new and useful
Improvement in Fence-Making Machines, of
which the following is a full, clear, and ex-
act description, reference being had to the ac-
companying drawings.

The object of the invention is to provide
an automatic machine for rapidly making in-
definite lengths of wire fence substantially
like thatof which a section is shownin Figure
16. . This fence consists of a plurality of hori-
zontal running-wires and vertical stays se-
cured thereto at.suitable intervals, each stay
consisting of two wires whose ends are wound
about the top and bottom running-wires and
which lie on opposite sides of the intermedi-
ate running-wires and are twisted together
between the running-wires.

The invention consists in thé novel combi-
nation of parts embodied in the machine as
shown in the drawings and as hereinafter de-
seribed, and pointed out definitely in the
claims.

In the drawings, Fig. 1 is a plan view of a
machine embodying my invention. Fig. 2
is a side elevation thereof. Fig. 31is a sec-
tional side elevation in the plane indicated by
line 3 3 of Fig. 1. Fig. 41s a side elevation
of one end of the machine, this view show-
ing the opposite.side of the machine to that
shown in Fig.-2. TFig. 5is a detached view
of the mechanism for cutting off the stay-
wires. [ig. 6 is a detached view of the mech-
anism for moving thé twister-shaft so that
the twisters will be turned back into position
to receive the stay-wires.  Fig. 7 is an en-
larged perspective view of one of the mov-
able guide-plates and the arm to which it is
attached.
ber A and parts supported thereon. Fig. 9is
a sectional view onthe line 9 9 of Fig. 8. - Fig.
10 is a rear end view of the winder shownin
Fig. 9. Fig. 111is a side elevation of the rear
end thereof. Fig. 12 is a vertical sectional
view of the winder on that side of the ma-
chine which is nearest the stay-wire-feeding
mechanism.  Fig. 13 iy a rear end view of
said winder. Tig. 14 is a plan view of the
rear end thereof. Tig. 15 is a vertieal sec-

Fig. 8 is a rear view of the mem-~

tional view in a -plane passing through one
of the twisters and its bearing. Fig. 16is a
slightly-perspective view of the fence which
this machine is designed to make. Tig. 17 is
a sectional side elevation of certain parts of
the mechanism in the plane indicated by line
17 17 of Fig. 1. TFig. 18is a vertical sectional
view of one of the slotted twisters, Fig. 19
is a detached view of one end of the part of
the mechanism for moving the hook-arms p°
Tig. 20 is a sectional view of the spring-pin
¢t in the end of the arm ¢®. TFig. 21 isa cen-
tral sectional view of the mechanism at one
end of the reel. - Fig. 22 is an end view of
the same mechanism. Fig. 23 is a sectional
view of one end of the collapsible reel. Fig.
24 is an end view of one end of the collap-
siblereel. Tig. 25 isa perspective view of the
rear end of the stay-wire winder on that side
of the machine which is nearest the wire-feed-
ing mechanism. Fig. 26 is a sectional side
elevation of one of the fixed guide-plates %
and of the fence-wires in the position they
assume when thetwisters stop their twisting
movement, and Fig. 27 is a sectional plan of
one of the end winders and the fence-wires
when the stays have been formed and at-
tached to the running-wires. i

The various moving parts of the machine
are supported on a frame, the essential parts
of which are two side members A’ A’ and the
transverse member A, which is secured to
the tops of the side members. The running-
wires X, of which there may be as many as
desired, are threaded through the machine,
passing through ahorizontalslot ¢'in the mem-
ber A, through guide-holes %" in certain fixed
plates % to be presently described, through a
horizontal slot ' in the top member of the
swinging frame, through fixed clamps which
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prevent any retrogression of the fence, over -

a guide-roller Y, and then to a reel T, upon
which the finished fence iswound. The run-
ning-wires enter the machine through wire-
straighteners Z of any suitable construction,
which may be secured to a transverse bar A?
at the front end of the machine. The stay-

wires X' X' are automatically fed from one
side of the machine across said running-wires
and are cutoff. Their ends are wound about
the ontside running-wires, and the two wires
are twisted together between the running-
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wires by rotatihg twisters G, $0 as to be firmly .

attached to the running-wires,
The driving-shaft F is mounted in the side

‘members, and so also is the crank-shaft B, to
which motion is transmitted from the driv--

ing-shaft by means of two gears f.f, secured

to-the driving-shaft, and two gears b and ¥/,

secured to the ends of the crank-shaft. A
gear-segment C is secured to a rock-shaft c,
which is'mounted in the side frame members
parallel to-the crank-shaft. A connecting-
rod ¢’ is employed to transmit motion from
the crank 0® of the crank-shaft to this gear-
segment, the rear end of said connecting-rod
being connected in the usual manner with
the crank-pin ¢? on said segment. The rota-
tion of the crank-shaft therefore causes re-
ciprocating rocking movement of this gear-

the pinion E, which is loosely mounted on a
shaft D, which I call the ¢‘ twister-shaft.” A
plurality of gears d are secured to this shaft.
The function of these gears is to turn the wire-
twisters G, and therefore.-I call these gears
the ‘‘ twister-gears.” As the gear-segment
C oscillates backward and forward it turns
the pinion E first in one direction and then
An automatic clutch is pro-

connected and disconnected from the twister-
shaft. ‘Oneset of ratchet-teeth ¢, which form
a part of this cluteh, are on the end of the

hub of this pinion E, the other set of ratchet-

teeth d? being on the end of a sliding sleeve

d', which is connected with the shaft by a

tongue and groove, which permits the sleeve

‘to slide upon the shaft; but compels both to

rotate together. Thissleeve has an annular
groovein which the fork d® engages, this fork
being fastened to a sliding bar d*, which is
suapported on the member A by means of
screw d*, passing through slots d%in said.bar.

 The outer end of  this bar is connected with

i

50

one end of a lever d7, which is pivoted to the i
frame of the machine, and the other end. of -

this lever engages with a cam b, formed on
the side of the gear b’
move-this bar in the direction which: causes
the disengagement of the ratchet-teeth on
said-sleeve and pinion, while the cam causes
it to move:in the opposite direction. It is

. ‘evident, therefore, that during each revolu-

tion-of :the ecrank-shaft the pinion E will be
~for a time connected with the shaft D and
55 .

for a time disconnected therefrom.

The stay-twisters Ghave a geared portion d,

~ whereby-they are revolved by means-of the

_ twister-gears d referred to.

60
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In the hub of
each twister ‘is' a circumferential groove g’
in which the bearing forsaid twister engages,
Each of these bearings is formed of twomem-
bers.  One member has the box part & of the
bearing and an upwardly-extended bracket-
arm %', which is secured to the rear face of
the member A by means of a bolt A% The
other member of the bearing hasa cap part
h? and a bracket-arm %4, which is secured to

‘the bearing by the same bolt 72

-shown in Figs. 3:and 26.

A'spring d° acts'to’

the frame member A and to the other part of
The rear
ends of these two parts of the bearings are
separated, whereby there is formed what may
be termed a “‘slot” A° in the bearings;
through which thetwisted stays may be with-
drawn, The stay-twisters G have each a ra-
dial slot g? extending from the periphery in-

| ward a short distance past the axis, the width

70

75

of this slot being a little greater than the di- -

-ameter of one of the stay-wires employed.

This slot extends from one end to the other
of the twister, and that end of the slot into
which the stay-wires are fed is beveled. out-

8o

ward, asat g% (shown in Fig. 18;) to facilitate .

the entrance of said wires into said twister.
Secured to the rear face of the member A are
other brackets K, lying between the bracket-
arms which carry the twister-bearings, and
on the lower ends of these brackets are the
fixed guide-plates%. These guide-plates are

‘of such width that they approximately fill the

spacebetweenadjacenttwisters. Thesefixed
guide-plates have each a hole k', through
which a running-wire is fed, and these holes
consequently serve as guides for the running
wires, - The rear faces of said plates incline
downward and rearward, substantially as
A rock-shaft &? is
mounted upon the member A, and tothisrock-
shaft a plurality of arms %® are secured. To
the lower ends of these arms are secured the
movable guide-plates %% These movable
plates have in their faces, which are adapted
to contact with the rear faces ‘of the fixed
plates, two horizontal transverse grooves k7.
When the movable guide-plates arein contact
with the fixed guide- plates, these grooves

.form holes through which the stay-wires are

guided as they are fed across the machine and
through the twisters. Tt will be noticed from
Fig. 3 that when' the plates %*are in contact

~with the plates % these guide-grooves lie one

above and one below the running-wire guide-
hole /' in the fixed guide-plate, wherefore said
grooves: will onide one stay-wire above and

85
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one belowthe running-wire.  Thelower edges
of these movable guide-plates -have each a
notch k', which straddles the running-wire.
The rock-shaft %* has near one-end an up-
wardly-extended arm %% - To thisarm alink

k' is pivoted, the front end of the link being

pivoted to one end of the lever %5, which is
itself pivoted to the frame of the machine.
The lower end of this lever is engaged by a
cam b* ou the crank-shaft. This cam acting
uponthe lever causes, through the intermedi-
ate mechanism, the movable guide-plates %*
to be swung down against the fixed gnide-
plates k.. A spring &% which surrounds said
link ‘and thrusts against a shoulder % there-
on and against a bracket a?, through Wwhich
said-link passes, acts tomove said rock-shaft
so as tolift the movable gnide-plates into the
position substantially as shown in Fig. 9.
The two outside ranning-wires—that:is to
say, the wires which will be the top and bot-
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tom wires of the completed fence—pass axi-
ally through tubular stay-wire winders M,
which pass through and are rotatably mount-
ed in the member A. The function of these
winders is to wind the ends of the stays upon
the two outside running-wires. - These wind-
ers are each rotated in one direction only by
means of two vertically-movable racks L and
the following mechanism, namely: a pinion
m, loosely mounted on the rotatable winder
and having ratchet-teeth m' on its front end,
asleeve m? having ratchet-teeth m®onits rear
end for engaging with the ratchet-teeth on
the pinion, which sleeve. has a tongue-and-
groove connection with the winder, and a
spring m!, surrounding the winder, which
thrusts endwise against a collar m5, secured
thereto, and against thissleeve. Thissleeve
m? has a ratchet-notch m®on its outer periph-
ery, which is engaged by the pawl w7, pivoted
tothemember A, When, therefore, theracks
move upward, each rotates the associated pin-
ion and it, through the ratchet-clutch referred
to, rotates the tubular winder. When the
rack moves down, the sliding sleeve m?is pre-
vented from rotating by the pawl referred-to,
and as the pinion rotatesin the reverse direc-
tion the sleeve yields backward and permits
this operation, the winder remaining station-
ary. Both of these end winders are alike in
the particulars described, but that one which
is nearest the stay-wire-feeding mechanism
has certain peculiarities in the construction
of that part which engages with the ends of
the stay-wires. The stay-wires pass through
a transverse hole 8 in the rear end of this
winder and both of the wires pass over. the
ranning-wire which is threaded through this
winder. This is because the axis of this
winder is a little below the axis of the other
running-wires. Inthe winder is a longitu-
dinally - movable pin m® which when -the
winder is at rest lies above the hole through
which the running-wire passes..  This pin has
an upturned arm m', upon which a spring m*
operates to withdraw the pininto the winder,
as shown in Fig. 12. The upper end of this
arm is adapted to engage with a fixed.cam-
surface a?, whereby as.the winder is rotated
the pin is pushed out over the stay-wires
which have been fed through the winder.
Just before thisis done, however, a shearing-
knife J cuts off the stay-wires. - Thisknifeis
a pivoted lever, the shearing end of which
moves downward across the end of a fixed
guide-block I, having twoholesthrough which
the stay-wires are fed transversely through
the winder and then across the machine.
When this cut-off lever is operated, it draws
the cut-off ends of the stay-wires downward,

-substantially as shown in Fig. 25, and holds

them down until the winder has begun to ro-
tate and the pin m?® in consequence has been
pushed outward over said stay-wires. The
rotation of this winder brings this pin into
contact with the tops of the stay-wires, where-
by the ends thereof are wound around the

running-wires. The outer rear end m®* of
this winder is of spiral formation, wherefore
as the winder revolves the lower end of the
spiralis carried in front of the stay-wires,and
as the winder continues to revolve this spiral
pushes the stay backward. on . the running-
wire, wherefore the ends are not wound upon
each other, but are wound directly upon the
running-wire. The friction.-induced by the
pressure of the pin upon the ends of thestay-
wires holds the pin out in operative position
until the said ends. of the stay-wires have
been wound upon the running-wire, where-
upon, the friction being removed, the pin is
moved by its spring -into the winder again
when the cam-surface a* permits it to so move.
The other winder has on its-operative end a
cam-faced flange m!4, through which a trans-
verse hole m® is formed. The ends of the
stay-wires just before they reach this winder
as they are being fed across the machine
pass into a funnel-shaped groove s’ in a block
S, by means of which both wires are guided
aboveé the running-wire, passing transversely
through this hole m® in the winder-flange.
‘When the winder rotates, the top of this hole
engages with the projecting ends of the stay-
wires, whereby they are wound about the
running-wire. - The cam-shaped face of the
flange on the end of the winder engages with
the stay-wires and pushes them rearward,
whereby the stay-wires are wound smoothly
upon the running-wire. The racks L which
operate these winders are themselves caused
to move up and down through their engage-
ment with two pinions O% secured to a shaft
0, which is mounted in bearings on the lower
ends of brackets a% secured to the frame mem-
ber A. A pinion O, is secured to this shaft,

and this pinion engages with the pinion E,

which, it will be remembered, is rotated first
in one direction or the other by the gear-seg-
ment C.

The shearing-knife J for cutting off the
stay-wires is caused to operate by the fol-
lowing mechanism: An arm ¢® is secured to
the rock-shaft ¢, to which the gear-segment
C is seecured. In the upper end of this arm
js atransverse spring-pinct, having abeveled
inner face ¢5, and this pin is adapted to en-
gage with the lower end of the eut-off lever
when this arm is swinging backward. When
the arm ¢® swings forward, however, the bev-
eled face of the spring-pin engages with the
cut-off lever, whereby the spring-pin is forced
back into the arm ¢®, which is thereby per-
mitted to pass said lever without moving it.

“The winding of the stay-wires upon the
outside running-wires exerts a force tend-
ing to draw said wires inward. To prevent
them from so moving, two vertically-movable
bars R are provided, which bars have forks
7 on their lower ends which are adapted fo
take over the two outside running-wires close
tothe winders, as shown in Fig. 8. Thesebars
are movable vertically in suitable guides a7,

which are secured to the member A. Their
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‘ upper ends are provided with pins ', which
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“made fast. “This bevel-gear is in mesh with
" a bevel-gear'72* on a shaft %, and this shaft
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-vided for that purpose.

‘which is rotatively mounted upon the shaft

sleeve n° with the shaft n%. One part of the

. the other part is on the sliding sleeve n°, hav-

‘of this lever engages with a cam b°on thein-
‘ner face of the gear b, Thus for every revo-

. mechanism to the driving-shaft, and this con-

‘mechanism is set into operation with the re-

enter inclined slots 72 in a horizontal movable
bar 7%, which bar is movably secured to two
bracketsa®by means of bolts a?, secured tosaid
brackets and passing through horizontal slots
r* in the bar. This bar is moved transversely
of the machine by means of a lever 73, having
its.forward end projected into a hole in the
bar. This lever is pivoted to a rearwardly-
extended bracket a', secured to the member
A, -and the rear end of the lever has a fork:
78, which straddles a cam 5 on the crank-
shaft. Foreveryrevolution of the crank-shaft
therefore this lever is moved back and forth
once, whereby throtigh the intermediate
mechanism' described these fork-bars R are
moved down, so'as to engage the outside run-
ning-wires, and- this engagement is main-
tained during the winding and twisting op-.
erations and are then moved up, so as to per-
mit the stay to be moved rearward a distance
between two stays. by the mechanism pro-_

The mechanism for feeding the stay-wires
across: the running - wires consists of two
grooved rollers n n'. The roller n is fast to
a shaft »? to which also a bevel:gear n®is

is- driven at the proper times by means of
a sprocket -chain 7S, which engages with
sprocket-wheels f* and 77, secured, respec-
tively, to the driving-shaft and to a sleeve nd,

7. A ratchet-clutch is provided for auto-
matically connecting and disconnecting this

ratchet-cluteh is on this rotatable sleeve and

ing a tongue-and-groove connection with the.

shaft. . This sliding sleeve has an annular |

groove 7!, in which a fork n'* engages; this
fork being made fast to a sliding barn!? " The
other end of this bar is pivotally connected
with a.ever 7'%, which is in turn pivoted to
the frame of the machine, and the other end

lution of the erank-shaft this ratchet-clutch
will be moved to connect the wire-feeding

nection will then be broken when enough of
the stay-wires have been fed across the ma-
chine: : ‘ _
Theparts described operate in substantially
the following sequence: After the movable
guide-plates k*have been closed down against
the fixed guide-plates the stay-wire-feeding

sult that the stay-wires are fed across the run-
ning-wires. It will be remembered that the
first winderis placed so that the running-wire
which passes through it is slightly below the
other running-wires, wherefore both stay-
wires pass over this running-wire. The stay-.
wires then enter the guide-grooves between

-with the end wires, have been lifted.

the fixed and movable guide-plates & %t ‘

‘2 R : - é4v,5es

These guide-grooves have flaring bell-shaped
mouths %5, so that the ends of the wires may
readily enter them. These wires are then
guided in these groovesinto the twister-slots,
so that one wire passes over and another wire
passes under all of the running-wires until
the other outside running-wire is reached.
The stay-wires are then guided upward b
the funnel-shaped hole ¢ in the block S, so

-that both stay-wires pass over this outside

running-wire. - The revolution of the stay-
‘wire-feeding. mechanism is theretpon auto-

‘matically suspended. . The forked bars R

have in the meantime descended so as to em-

‘bracethe twooutside ranning-wires.” The up-

ward movement of the racks L then: begins,
with the result that the winding of the ends
of the stay-wires upen the outside running-
wires 'is - begun. "When these winders have
révolved once, more or ‘less, the pinion E is
connected with the twister-shaft D by the
operation of the ratchet-clutch referred to,
and thereupon the revolution of the twisters
begins. . These twisters, it will be noticed,
are placed substantially midway between the
adjacent running-wires, and they twist to-
gother the two stay-wires.. In the machine
as organized these twisters ‘are intended to

~make. two. complete revolutions, and they

come ‘to rest when the twister-shaft is dis-
connected from the pinion E in substantially
the position:shown in Fig. 15, which. is the
position from which they started. In this po-
sition, however, it is clear that the stays can-
not be withdrawn through the slots %% in the
twister-bearings. ' .On the other hand, if the
stay-wire twisters were to cease revolving
when the slot is in a horizontal position, as
shown in Fig. 9, the stays could not be easily

‘removed, because the staystend to untwist,

and therefore they would bind.in the twister-
slots. . In order, therefore, that the stays may
be removed, these twisters are brought to rest
in the position shown in Fig. 15, and are then
turned, backward until their slot isin line
with the slot in the bearings, as shown in Fig.
17, and they are so-moved by mechanism
to: be presently explained.  This backward
movement of the twisters allows the twisted
stays to untwist as much as they tend to un-
twist. They therefore liein the twister-slots

without binding therein when said slots are-

in a horizontal position, and when in this po-
sition the finished fence is drawn rearward
and the stays are drawn out of the embrace
of the twisters. It should be here said that
at this time the fork-bars R, which engage
The
mechanism by which these twistersare turned
so0 as to bring the slots into horizontal position
to relieve the tension upon the twisted stays
is'as follows: The: twister-shaft is provided
with a erank-arm-d", having a frietion-roller
dt. . (See Fig. 4.) A sliding barV, having
an inclined rear end %', is ‘mounted on the
side of one of the frame members A’, and this
rear end is adapted to be moved against this
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friction-roller. A friction-roller b? on the in-
ner face of the gear b’ is adapted to engage
with the beveled front end v? of this sliding
bartosomoveit,and doesengage withitimme-
diately the clutch is moved to disconnect the
gear D and twister-shaft E. The movement
of this sliding bar and its engagement with
the said friction-roller d' causes the twister-
shaft to be turned backward far enough
to turn the twisters so that their slots are
in horizontal position and in communication
with the slots in their bearings. - When they
areinthisposition, the finished fenceis drawn
rearward by the swinging frame, to be de-
scribed, the movable guide-plates &* having
in the meantime been rocked upward by the
instrumentalities heretofore desecribed for
that purpose. Now before the stay-wires are
again fed into the machine these twisters
must be returned to the position from which
they have just been moved-—namely,to the po-
sition where their slots are inclined and in
line with the gnide-groovesin the gnide-plates
% k*—and this is effected by means of a lever
W, which is pivoted to the bracket a!, whose
rear end is adapted to engage in a notch d®
in a disk d%, attached to the twister-shaft.
The front end of this lever is engaged by a
cam b8 on the crank-shaft, which by its en-
gagement rocks the lever, and the lever by
engaging in this notch turns the twister-shaft
forward sufficiently to cause the twisters to
resunie the desired position—namely, thatin
which their slot isinclined—as shown in Fig.
15. Aspringw' acts upon this lever tomove
it in opposition to the cam.

Attention is here called to two peculiari-
ties in the finished fence made in the ma-
chine, reference being first made to the form
of the two outside running-wires. As the
stay-wires are twisted together the stays are
more orlessshortened. This twisting doesnot
begin, however, until the wires are wrapped
at least once around the end wires. There-
fore this twisting of the stay-wires tends to
draw the outside running-wires inward. This
tendency is resisted by the fork-bars R and
by the winders through which the wires are
threaded, and the result is that these two out-
side wires are bent inward just a little, as
shown in Figs. 16 and 27, this bend being be-
tween the winder and the forked bar R in
that partof the running-wire upon which the
stay-wires are twisted. This bend or kink?
in these two outside wires tends to prevent
the stays from being moved along the same
and.also permits the contraction and expan-
sion of these running-wires withoutinjury to
the fence.  The intermediate running-wires
arealso kinked or bent. The bend, however,

s in what will be when the fence is erected

a horizontal plane, and this kink is dae to the
stress of the two stay-wires—that is to say,
the stay-wire which is on top of the running-
wire bends the running-wire downward, and
the stay-wire which is on the bottom of the
running-wire bends it upward, the rear end

of the longitudinal hole k& in the guide-plate
K heing enlarged above the wire to permit
such bending, the result being the slight kink
shown at 2% in Figs. 16 and 26.
parts of the intermediate running-wires are
embraced by the stays,which are thereby pre-
vented from moving along said wires, and
they also permit the expansion and contrac-
tion of said running-wires. -

Iwill now describe the manner in which the
fence is moved through the machine period-
ically a distance equal to the desired distance
between the stays.

A swinging frame having two side arms P’
P’ and a transverse top member P is pivoted
to the side members A’ A’ by pivots, which

These bent
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pass through the lower ends of said side arms —

P'. This top member is pivoted on a hori-
zontal pivot to the side arms; but it has only
a limited movement because of an arm p,
which is bolted thereto and passes loosely
through a hole in an upwardly - extended
bracket a!%, secured to the transverse member

“A. This top memberof theswingingframe has
.a transverse slot p’ through it, through which

all of the running-wires pass and through
which the stay-wires may also pass after they
have been secured to the running-wire. A
plurality of clamps p?are pivoted on horizon-

tal pivots to the top member of thisswinging

frame above the slot p’ therein and are so
placed that the lower ends of these clamps
may engage with the running-wires. These
clamps are of such length that they will bite
upon the running-wires and hold them down
firmly againstthe part of the top member be-
low the slot therein. Springs p®areprovided
forindueing this elamping action, and forked
arms p?are also secured to the clamps for em-
bracing the running-wires to hold them in
proper relation to the clamps. A bar p° lies
just in front of ‘all of these clamps, and this
bar is secured at its ends to two bell-crank
levers p®, which are pivoted tothe top member.
The upper arms of these bell-crank levers are
adapted to engage with the curved arms a'’,
secured to the member A, when this swinging
frame is moved forward, the result being that
these bell-erank levers are rocked upon their
pivots and the bar p5, engaging with all of the
clamps, swings them up out of engagement
with the running-wires. - These clamps are
held up outof engagement with the running-

‘wires until the swinging frame has moved

rearwarda shortdistance. A transverserock-
shaft p7 is also pivoted to the top member of
this swinging frame, and to it are secured a
plurality of forwardly-extending arms p%,hav-
ing hooks on their forward ends. Normally
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these arms fall by gravity to a position where -
they may pass under the stays, and they do -

pass under them when the swinging frame is
moving forward. - On thisrock-shaft at each
end, a sliding sleeve p° is mounted, which
is connected therewith with a tongue and
groove, and a spring pY is provided for mov-
ing this sleeve as far as it can be moved in
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onedirection. ‘Aninclined plate a®issecured

“to each of the side frame members A, and

this plate has an innerbeveled face a!®. This

- plateis placed in such position that when the

swinging frame moves forward an arm p'l,
which is fast to said sleeve p’; engages with
this beveled face &' and is moved inward

- against its spring without producing any ef-

‘IO

“fect upon the position of the-rock-shaft.
When the frame has completed its forward -
‘movement, this armhas moved past this plate

“a® “Then the spring moves the sleeve out-

I5

ward. When, therefore, the swinging frame

. beginsits rearward movement, this arm pten-

gages this plate,the result beingthat the rock-
shaft is rocked slightly, but enough to swing
the hooks up behind the twisted stays.. ‘When
this swinging frame moves rearward, there-

fore, two instrumentalities act-together - to

draw the fence with it—namely, the- hook-

- arms p° which engage with thestays, and the

23

30

. clamps, which engage with the running-wires
~and clamp them'down upon the top member -
The finished fence.
is therefore drawn rearward the desired dis-
“tance between twostays. Thisframeiscansed
to-rock backward and forward by means of

of the swinging frame.

connecting-rods p', which connect the side

arms P’ with -crank-pins which project out-
'ward from the gears b and b'.
fence passes through a slot ¢in a fixed trans-
verse bar Q. A plurality of clamp-fingers ¢’
‘are pivoted to this bar above the slot ¢ in po-

The finished

- sition to engage with the running-wires and to

35

.1'40

clamp them onto the part of the bar below
the slot. " These clamps ‘are moved in the
clamping direction bysprings. Fork-armsg®
are fastened:to the clamps and straddle the
running-wires. - These clamps and associated

parts are like those carried by the swinging
.frame, and they operate automatically to pre-

~-vent-any retrogression of the fence, but per-

45
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-mit it to-be moved toward the delivery end of
_the machine. The finished fence after pass-

ing through theseclamps passes overa guide-

roller Y-and thence to a collapsible reel, upon.

which it is wound. The reel T is on a trans-
verse shaft ¢, which'is'removably mounted in

“bearings at the delivery end of the machine.’

The pulley ¢ is loosely mounted on this shaft,
and it earries. two' spring-pawls ¢, which en-

" gage with a rachet #?, secured to the shaft.

55
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‘This ratchet-and - pawl connection between

the reel-shaft.and pulley makes it possible to
turn the fence-making mechanism backward
without turning the reel-shaft backward, ~A
belt #* passes around the pulley* and around
a pulley on the driving-shaft.” Through this

- pulley and the other mechanism described

the reel-shaft is turned, so as to wind up as

- much of the fence as is drawn along by the
swinging frame D. At other times the belt
- slips on this pulley, and applied thereto is
such force tending to turn it that the fence
is held taut and prevented from being drawn
backward by any of the mechanisms which
-operate to make the fence. :

65

The reel, as shown, is a collapsible reel. It

‘consists of three disks £, loosely mounted on

the shaft £, each of which has a plurality of
bell-crank levers i pivoted toit, and the bars

47, which are parallel to the shaft and are se-

cured to the outér:armsof these levers. The
inner arm of these levers engages with cam-

-surfaces ® on a disk #°, which is keyed to the

shaft. "When the shaft is turned in the di-
rection to wind up thereel, the cam-surfaces
referred-to push the levers out, and thereby
expand the reel until shoulders #°at the ends

-of the cam-surfaces engage with the levers,
.whereby the reel is caused to revolve with

the shaft; but. when {he shaft is turned rela-
tively backward these -levers move inward
and draw the bars inward, thereby contract-
ing the reel, whereby the bale of fence may

be removed: from it.

Having described my invention; T ¢laim—

nation of a plurality of longitudinal running-
wire guides, intermediate slotted bearings,
rotatable slotted ‘twisters mounted. therein,
mechanism forsimultaneously rotating all of
sald twisters, and meéchanism for feeding two
stay-wires into the slots in the twisters, one

“wire above and one below the intermediate

running-wires, substantially as specified.

-2, In a fence-making machine, the.combi-

nation of a plurality of longitudinal running-
wire guides, intermediate slotted bearings,

‘rotatable slotted twisters mounted therein,

mechanism for simultaneously rotating all of
said twisters, and mechanism for feeding two
stay-wires across the machine and into the
slots in the twisters, one wire above and one
below the intermediate running-wires, mech-
anism for cutting off the stay-wires, substan-

“tially as'specified. ,

3. In" a fence - making ‘machine through
which a . plurality of running-wires may be
threaded, rotary twisters and their slotted
bearings located between the running-wires,

‘and winders rotatable about the two outside

running-wires, combined with mechanism for

feeding two stay-wires into said twisters on

opposite sides of the intermediate running-
wires, and into the embrace of said winders,
and mechanism for rotating said twisters.and
winders, substantially as specified. o
4. In a fence-making machine, the combi-

“nation of a plurality of longitudinal running-

wire guides, intermediate slotted bearings,
rotatable slotted twisters mounted therein,
mechanism for simultaneously rotating-all of
said twisters, and mechanism for feeding two
stay-wires across the machine ‘and into the

-slots in the twisters, one wire above and one

below the intermediate running-wires, and

meéchanism for cutting off the stay-wires, and.

mechanism for winding the ends of the stays
upon the two outside running-wires, substan-
tially as specified. -

5.-In a fence-making machine, the combi-

nation of a plurality of longitudinal running-

wire guides, intermediate slotted bearings,
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slotted twisters mounted in said bearings,
mechanism for feeding two stay-wires trans-
versely of the machine, guides which guide
said stay-wires into the slots in the twisters
and onto the same side of each of the two out-
side running-wires, and onto opposite sides
of the intermediate running-wires, wire-cut-
off mechanism for cutting off the stay-wires,
and winders for winding the ends of the stay-
wires about the outside running-wires, sub-
stantially as specified. ’

6. In a fence-making machine, the combi-
nation of a plurality of longitudinal running-
wire gnides, a plurality. of intermediate- ro-
tatable slotted twisters, slotted bearings for
said twisters, fixed and movable guide-plates
between said twisters having in their engag-
ing faces transverse grooves for the stay-
wires, one above and one below the running-
wire, with mechanism for feeding the stay-
wires across said running-wires and through
said guide-grooves and twisters, and means
for winding the ends of the stay-wires around
the outside running-wires; substantially.as
specified.

7. In a fence-making machine, the combi-
nation of a plurality of longitudinal running-
wire guides, a plurality of intermediate rota-
table slotted twisters,slotted bearings for said
twisters, fixed and movable guide-plates be-
tween said twisters having in their engaging
faces transverse grooves for the stay-wires;
one above and oune below the running-wire
guides, with mechanism for feeding the wire
across said running-wires and through said
guide -grooves and twisters, guides which
guide both stay-wires to the same side of each
of the outside running-wires, and means for
winding the ends of the stay-wires around the
outsiderunning-wires, substantially as speci-
fied. ‘

8. In a fence-making machine, the combi-

nation of a plurality of longitudinal running-

wire guides, a plurality of intermediate ro-
tatable slotted twisters, slotted bearings for
said twisters, fixed and movable guide-plates
between said twisters having in their engag-
ing faces transverse grooves for the stay-
wires, one above and one below the running-
wire guides, with mechanism for feeding the
wires across said running-wires and through
said guide-grooves and twisters, means for
periodically connecting -and diseonnecting
said stay-wire-feeding .mechanism with the
operating power, substantially as specified.
9. In a fence-making machine, the combi-
nation of a plurality of longitudinal running-
wire guides, a plurality of intermediate ro-
tatable slotted twisters, stotted bearings for
said twisters, fixed and movable guide-plates
between said twisters having in their engag-
ing faces transverse grooves for the stay-
wires, one above and one below the running-
wire guides, with mechanism for feeding the
wire across said running-wires and through
said guide-grooves and twisters, with longi-
tudinal tubular stay-wire winders, guides to

guide both stay-wires into the embrace of
said winders and onto the same side of each
of said outside running-wires, and means for
periodically rotating said winders whereby to
wind the ends of the stay-wires about the
running-wires, snbstantially as specified.

10. In a fence-making machine, the combi-
nation of a plurality of slotted bearings,
slotted stay-wire twisters mounted therein,
longitudinal guides for running-wires be-
tween said twisters, mechanism for periodic-
ally rotating said twisters, and bringing them
to rest with their slots out of line with the
slots in the bearings, mechanism for turning
said twisters backward to bring said slots into
line and to relieve the tension on the twisted
stay-wires whereby sald twisted stay-wires
may be removed, substantially as specified.

11. In afence-making machine, the combi-
nation of a plurality of. slotted bearings,

slotted stay-wire twisters mounted therein,

longitudinal guides for running - wires be-
tween said twisters, mechanism for periodic-
ally rotating said twisters and bringing them
to rest with their slots out of line with the
slols in the bearings, mechanism for turning
said twisters backward to bring said slots into
line and to relieve the tension on the twisted
stay-wires whereby said twisted stay-wires
may be removed, and mechanism for turning
said twisters forward to carry their slots out
of line with the slots in their bearings, sub-
stantially as specified.

12. In afence-making machine, the combi-
nation of a plurality of slotted stay-wire
twisters each having a geared part and a cy-
lindrical part, slotted bearings in which the
cylindrical parts are mounted, a rotatable
shaft, gears secured thereto meshing with the
geared part of the twisters, and an automatic
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cluteh for periodically connecting and discon- .

necting said shaft with a rotating part of the
machine, substantially as specified.

13. In afence-making machine, the combi-
nation of a plurality of slotted stay-wire
twisters each having a geared part and a cy-
lindrieal part, slotted bearings in which the
cylindrical parts are mounted, a rotatable
shaft, gears secured thereto meshing with the
geared part of the twisters; and an antomatic
clutch for periodically connecting and dis-
connecting said shaft with a rotating part of
the machine, mechanism which operates after
the shaft is disconnected for turning said

‘shaft a short distance backward after the

stays have been twisted whereby the slotsin
the twisters are brought into line with the
slots in the bearings, substantially as speci-
fied.

14, In a fence-making niachine, the combi-
nation of a plurality of slotted stay-wire
twisters each having a geared part and a cy-
lindrieal part, slotted bearings in which the
cylindrical parts are mounted, a rotatable
shaft, gears secured thereto meshing with the
geared part of the twisters, and an automatic
cluteh for periodically connecting and dis-
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- connecting said-shaft with a rotating part of.
“the machine, means for turning said shaft a

‘IO

-their proximate faces adapted to. guide the:
stay-wires into tlie slots in the twisters when"
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*.. nation of the running-wire guides, interme-’
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35

- shaft, and stay-wire-feeding mechanism, ‘sub--

short distance backward after the stays have
been twisted whereby the slots in the twisters
are brought into line with the slots in the
bearings, and mechanism for again turning

‘said shaft forward -a short distance before

said clutch operates to connect the shaft with
said rotating part of ‘the machine, and fixed
and movable guide-plates intermediate of
said twisters, having transverse grooves in

said slots are in the position into which they
will be moved by the forward movement: of

_said shaft; substantially as specified. -

15. In afence-making machine, the combi-

nation of guides for running-wires, stay-wire

guides having grooves respectively above and

below therunning-wire guides, stay-wire-feed-

ing mechanism, and means for moving said

stay-wire guides out of and into operative po-
sition, with stay-wire-twisting mechanism lo-
cated between said running-wire guiides; sub-

stantially as specified. B T
16. In a fence-making machine, the combi-

diate slotted stay-wire twisters, slotted hear-

- ings therefor, and fixed stay-wire guide-plates

intermediate of said twisters, with the rock-

- shaft, stay-wire guide-plates connected with

said rock-shaft, which gunide-plates have in

the face which contacts with the fixed plates,

two horizontal guide-grooves located respec-

‘tively above and below the running- wire

guides, mechanism for operating ‘said rock-

- stantially as specified. :

40
'through which the outside running-wiresare
threaded, a plurality of intermediate fixed:
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“17. Tn a fénce-making machine, the combi-
nation of two tubularstay - wire winders

guide - plates * having longitudinal holes
through which the intermediate running-
wires are threaded, movable plates adapted

to. move into and out of contact with ‘said-
fixed plates and having in their engaging

faces horizontal transverse grooves which

when the fixed and movable parts are in con- |

tact are located one above and one below the
holes in the fixed plates through which the
running-wires are threaded, slotted stay-wire
twisters intermediate of said parts of guide-
plates, slotted bearings in which they are

mounted, mechanism for periodically feeding’

two stay-wires across the running-wires in
said guide-grooves and through the slotted
twisters, a device for cutting off the stay-
wires, two movable forked bars adapted to.be
moved into engagément with the two outside
running - wires, mechanism for rotating the
stay-wire winders, and mechanism which does
not begin to operate until after said winders

have begun their rotation forsimultaneously

rotating all of the stay-wire twisters, and
mechanism for periodically moving the mov-

“tially as specified. -

able guide-plates toward and from the fixed

' guide-plates, substantially as specified.

18. In'a fence-making machine, the.combi-
nation of slotted stay-wire twisters, each hav-
ing a geared partand apartin which a cylin-
drical anhular grooveis.formed, with slotted
bearings. which embrace the' grooved: cylin-
drical part of the twisters, substantially as
specified. -

=19, Inma fen‘ce-niak‘ing machine; the combi-

nation of slotted stay-wire twisters having

each a geared part and a cylindrical part,
with bearings in which said eylindrical parts

are mounted, each bearing consisting -of two
|- parts, viz.; one-having a box part and a
‘bracket-arm whereby it-can be connected

with-a suitable support and the other having
the.cap part of thé bearing and a bracket-arm

adapted tobe connected to the bracket-arm
_of the other part; the outer edges of the box
-and cap parts.of the bearing being separate

s0-as-to form a‘slot

in said bearing, substan-

-.20. In afence-making machine; the combi-

‘nation of a rotatable tubular stay-wire winder
“having: a transverse hole through which the

stay-wires pass and having a cam-shapedend,

“and means for rotating said winder, substan-

tially.as specified.” - : :
21, In afence-making machine, the combi-

‘nationof a rotatable tubular stay-wire winder

having a transverse hole in one end;a rotata-
ble gear mounted upon said tubularwinder, a
sliding sleeve upon said winder, and eonnect-

-ed thereto by a tongue and groove, said ‘gear

and:sleeve havinginterlocking ratchet-teeth,

a reciprocating rack-bar engaging with said-
.gear, and: a pawl for engaging with aratchet-
- tooth on the periphery of said sleeve, and.a

spring- for moving said sleeve toward said
gear, substantially as specified. . -
+22. In a fence-making machine, the combi-

.nation ‘of ‘a rotatable tubular - stay-winder

through which a running-wire may pass, hav-

ing atransverse hole through which the stay-

wires may pass, a ‘gear loosely mounted on
said winder, a movable rack-bar for turning
said gear, and an automatic clutch for con-
necting said windet and-gear, substantially
as specified. . o S _
23. In a fence-making machine, having
guideés for the running-wires, and means for
connecting stay-wires thereto, with a recipro-
cating swinging frame, and a plurality of au-
tomatic clamps carried: by.said frame and

-adapted to engage with the running-wires to

draw them simultaneously through the ma-
chine, substantially as specified.

24. In a fence-making machine adapted to
wind the ends of two stay-wires upon the two
outside running - wires and of twisting the
twostay-wires together, between the running-
wires, mechanism for bending inward those
parts of the two outside running-wires, upon
which the stay-wires are wound, combined
with mechanism for bending the parts of the
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intermediate running-wires with which the

stay-wires engage, substantially as specified.

25. In a fence-making machine, the combi-
nation of mechanism for winding the ends of
twostay-wiresupon the outsiderunning-wires,
and means. engaging with said outside run-
ning-wires on opposite sides of said stay-
wires, and mechanism for twisting together
two stay-wires which lie on opposite sides of
the intermediate running-wires, whereby the
parts of the outside running-wires with which
the stay-wires engage are bent inward, and
the parts of the intermediate running-wires
with which the stay-wires engage are bent ver-
tically out of line, substantially as specified.

26. In a fence-making machine, the combi-
nation-of two. rotary winders whieh embrace
the two outside running-wires, and are adapt-
ed to wind the ends of stay-wires thereon,
two fork-bars for engaging with said running-
wires close to said winders, guides for the in-
termediate running-wires, and twisters for
twisting together between the running-wires,
two stay-wires which lie on opposite sides of
the intermediate running-wires, whereby the
twisting of said stays bends the two outside
wires inward and bends the intermediate
running-wires out of the plane of said wires,
substantially as specified.

27. In afence-making machine, the combi-
nation of guides for running - wires,  inter-
mediate twisters, slotted brackets in which
said twisters are mounted, mechanism for op-
erating the twisters, with a series of hooks
movable forward and backward and adapted
to engage with the twisted stays and draw
them out of the twisters and toward the de-
livery end of the machine, substantially as
specified. ' '

28. In a fence-making machine, the combi-
nation of guides for running- wires, inter-
mediate slotted twisters, slotted brackets .in
which said twisters are mounted, mechanism
for feeding two stay-wires respectively over
and under said running-wires, mechanism for
operating the twisters, with a swinging frame,
hooks carried thereby, and adapted to engage
with the twisted stay-wires, and mechanism
for operating said swinging frawme, substan-
tially as specified.

29. In afence-making machine, the combi-
nation of aswinging frame consisting of two
pivoted reciprocating side members and top

member pivotally connected therewith, and
means for limiting the movement of said mem-
berupon its pivot, with a series of hook-arms,
a rock-shaft mounted on the frame, a series
of hooks which are secured to said rock-shaft,
and means for periodically operating said
rock-shaft, substantially as specified.

30. In a fence-making machine, a recipro-
cating frame, a plurality of pivoted automatic
clamps carried thereby for engagement with
the running-wires, a bar which engages with
all of said clamps, pivoted arms to which said
bar is secured, and a cam which engages with
one of said arms, whereby all of said clamps
are lifted off the running-wires, substantially
as specified. S

" 31. Ina fence-making machine, the combi-
nation of arotatable tubular stay-wire winder
through which a running-wire is adapted to
extend longitndinally, said winder having in
one end a transverse hole for the passage of
the stay-wires, a longitudinally-movable pin
in said winder, and means for moving it out
over the ends of the stay-wires, substantially
as specified.

32. In afence-making machine, the combi-
niation of arotatable tubular stay-wire winder
through which a running-wire is adapted to
extend longitudinally, said winder having in
one end .a transverse hole for the passage of
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the stay-wires, a longitudinally-movable pin ..

in said winder, having an upturned arm, a
fixed cam-surface for engaging with said arm
whereby it is moved outward over the ends
of the stay-wires, and a spring for moving it
in the opposite direction, substantially as
specified. '

33. In afence-mmaking machine, a stay-wire
twister having a cylindrical part whereby it
may be revolved, a geared part by which it
may be revolved, and a radial slot which ex-
tends from the periphery inward past the cen-
ter and from one end to the other of said
twister, said slot having at one end of the
twister ontwardly - beveled edges, substan-
tially as specified.

In testimony whereof I hereunto affix my roo

signature in the presence of two witnesses.
ALBERT E. ROBERTS.

Witnesses:
E. L. THURSTON,
Pairip E. KNOWLTON.
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