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JOSEPH M. DENNING, OF CEDAR RAPIDS, TOWA.

WIRE-FENCE MACHINE.
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Apphcat]nn filed October 3, 1903

Serial No, 175,068, (No mndel )

To all whom it may concern:
Be it known that 1, J oseri M- DE\INING )

citizen of the United State% residing at (/edar
Rapids, in the county of Linn and State of-
Towa, have invented certain new and useful
Improvements in Wire-Fence Machines, of

which the following is a specification.

This invention relates to the manufacture

of wire fence in which the main longitudinal
strands of wire are connected -at regular in-
s_tay-wires, 7asthey
are usually called.

The purpose of this inventionis to pr oduce a

‘machine organized and arranged to make such
fence automatically and rapidly, the product
being a netted fence material of strong and
durable construction and having a very neat

appearance.
The nature of the 1‘[11761113101”1 Wlll more fully
and clearly appear in ‘the description and
claims following, reference heing had to the
accompanying drawings, in which—
Figure 1 i1s a view in perspective of what

in practice is considered the back of the ma-

chine, the reel of finished fence being on the
opposite side.

garded in the description following, the other

ficures of the drawings showing the parts in

largerand clearer detail. Fig. 2isa view from
nearly the same point of view, showing some-
what more largely and clearly the mechanism
but as this, too,

1s shown elsewhere in detail the ficure may
‘be referred to mainly as showing a full gang
Fig. 3 1s an eleva-

in a completed machine.

- t1on of the machine as seen from the side at

40

the back and right of Fig. 1 or 2. Fig. 4 1s

a ‘vertical section of the machine as seen

from the same direction, the section-line be-

~1Ing supposed to be oentml though this 1s not

‘1mportant.

Fig. 45 is a hawmentmy view
showing a part of the feed-roll shaft and a
number of different-sized rolls thereon. Fig.
5 1s a fragmentary section in the same plane,

supposedly, showing in larger detail the mesh-
‘forming mechanism. FKig. 61sa fragmentary
elevation showing the inner guides for the

50 stay-wires to carry them from coiler to coiler,

‘and their connections being in position.

‘in position for coiling,

| This figure being designed
~mainly to give a general view of the machine:
as a whole may for the most part be disre-

-stopped through the medium of a belt.
shown.)

| the guides ]eading said wires to the coilers,

a set of coller-heads, and guides whereby the

Jongitudinal strands are pushed back at the

proper time to allow the stay-wires to pass
on the inner or front side of them. Fig. 7
1s a plan view of the same, the outer gr%‘des

g,
8 shows a section of three coilers, stay-wires
and a completed stay.
Fig. 9 is a fragmentary view of the crimper
and a joint of fenceas it is crimped. Fig. 10
is a central longitudinal section of the reel
for the finished web. Fig. 11 shows the coil-

“ing ends of a set of coiler-heads.

- The machine 1s designed to manufacture
the type of fence partially illustrated in FKig.
8, in which the longitudinal strands (the ver-
tical ones) are connected by stay-wires ex-
tending from strand to strand and closely
wound about the strands. At the outer

‘strands this is a simple coil; but at the inter-
‘mediate strands the connection is in. the form

of a peculiar knot, the form of which is due
to the fact that priorto-coiling the stay-wires

“are fed across the ends of the coilers both on

the same side of the str and -wire. - The knot
so formed takes a very firm grip on the
strand - wire and irrespective of the crimp
taken in 1t tends to hold the stays securely in
posﬂzmn The machine 1s arranged to feed,
cut off
wires as there are spaces between strand-
wires in the fence to be made.
forward the
strands at each stay-wireintersection,and rolls
the completed fence-web on a reel.

Referring now to the drawings, 1 is the

maln frame, consisting chiefly of a pair ot

They are connected
hy suitable ties 2, angle-bars 3, and the coiler-
plate 4 and wire- O‘"Lllde 5, to be more fully de-
scribed hercmattel Wire for all the str ands
and cross-wires is taken from a lower story in
the building through the floor.

In su1table bearmcrs is mounted a, Shatt 6.,
provided at one end with tight and loose pul-—
leys 7, by which the 11'1a,chme 18 driven or

(Not
A short dlstance trom the dri vmo‘—
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, and coil simultaneously as many stay-

It also feeds -
finished fence, crimps the main

castings resting on suitable feet and standing -
‘parallel to each other.
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pulley is a flanged pulley 8, communicating
by a belt 9 with a larger pulley 10 on another
cross-shaft 11, similarly mounted at the front
side of the machine. Atone end of thisshatt
1s a small sprocket 12
large sprocket 13 on the. spindle of the reel,
to be hereinafter descr ibed, by alink belt 14.
When in operation, the momon of the main
belt-pulley is continuous, but that of the reel
is intermittent, so the belt running over the

flanged pulley must needs slip a part of the

time. Asthe roll of fence on the reel grows
large there 1s a tendency to roll shchly anc
to counteract thisan automatic belt-tightener
1s provided. A pair of bell-cranked arms 15
are hunge on a cross-shatt 16.
arms 1s mounted an idler 17 and at the lower
end a roll 18. This travels on the roll of
fence as it grows large, and so forcesthe idler
upwardly to tighten the belt.

At the other “end of the dri iving-shaft 6 1s a

pinion 19, meshing with a large spur-gear 20

inside Eh{, main frame and on “another paral-
lel shaft 21. On thesame shaft, outside the
frame, 1s aninterrupted gearQQ, meshing 1n-
termittently with a pinion 23 on the feed-roll
shaft 24 at the back side of the machine. A
nart of the periphery of this gear 22 is smooth,
and on this rides in the interval between the
meshing of the gear with the pinion a shoe
247, latel al to tlle pinion and forming a part
of it.
26, which at the proper time engages a lug
97 on the gear and brings the teeth of the
oear and pinion into exact register. 1t will
be seen that the feed-roll pinion is at rest
about two-thirds of the time.

of different sizes, inasmuch as the length of
the pieces of stay-wire vary according to the
spaces between the strand-wires, these spaces
widening as they approach the top of the
fence. Opposite each active feed-roll is a
companion roll 28, mountedin ayoke 29, piv-
oted to a hinge-plate 30, secured to one of the
angle-bars 3.
cured a gang of hinges 31, to which are piv-
oted links 32. At the outer ends of these
links are pivoted cam-levers 33, just Inside of
which are mounted stirrup - shaped Springs
34. The links are adapted to pass through
the forked upper ends of the yokes, and as
the cam-levers are depressed the pressure of
the springs holds the rolls with sufhcient
pressure on the stay-wires to insure positive
and accurate feeding.

The strand-wires are ted forward a regular
predetermined distance by skeleton rolls 35,
two aof which are mounted at the top of the
machine and one lower and midway between

~them. These rolls are geared touet’ler and

are driven by a ratchet 36, secured to the
shaft of one of them, a pawl %( pivoted to an
arm 38, loosely 'rﬂounted on the same shatt,

65 and a rod 39, connecting the arm with the

, communicating with a

On the lateral | a

From this shoe extendsa mdnl finger

These rolls 25
feed the stay-wires and 1n practice are made

To the upper angle-bar is se-
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crank-arm 40 of the interrupted gear above
described. The staggered position of these
rolls, over and under which the finished fence
isthreaded, tends to malke and keep it in aline-
ment until reeled up, a matter requiring care-
ful attention and proper appliances i1n the
manufacture of wire fencing of this sort.
It will be noted also that the fence as 1t 1s
drawn forward over the skeleton rolls is bent
somewhat sharply at each angular bar of the
roll, which effectually prevents slippage, in-
asmuch as the fence nearly encircles three
rolls in its course to the reel. In 1ts passage
from the last one of these cylinders the fence
passes under a small roll 41 and thence over
similar roll 42, mounted at the ends of a

70

75

30

palr of arms 43, pivoted at44. Tothe upper

ends of the arms are connected springs 45,
the other ends of which are attached to the
opposite side of the machine. The take-up
so formed 1s for the purpose of taking up
slack in the fence-web, inasmuch as the inter-
mittent feed of the web is quite sudden, and
1f dependence is placed on the reel alone to
take care of the material so drawn forward
the web 1s apt to fold back and run in be-
tween two of the cylinders. The tension of
the springs 45 is just enough to keep the
fence drawn taut.

The mechanism for Il’l‘ﬂ{lnﬂ‘ the fence, as

QO

95

distinguished from reeling 1t up, will now be

described in detail. J ournaled in bearings 46
on the coiler-plate 4 1s a gang of coilers 47.
These have tubular shafts 48 with heads 49,
through which the strand-wires pass, and at
the opposite ends are provided with pinions
50, meshing with bevel-gears 51 on a shatt 52.

Thisshaftisdrivenintermittently by a gear 53
and pinion 54 in the same manner as is the

feed-roll shaft, already described. DBy refer-
ence to Kig. 5 1t will be seen that the coiler-
spindlesdo not stand radial to the bevel-gears,
but at a tangent to their driving-shatt, so as to
allow the strand-wires to pass up through the
spindles at one side of said shaft. T'his neces-
sitates the use ot skew-gears,asindicated. The
coiler-headsare of three sorts,the construction
being clearly shown in Figs. 8and 11. All are
pr 0V1ded with a central hole for the  passage of
the strand-wire and a counterbore 55 to allow
the head to turn and form a coil. F¥rom this
counterbore the left-hand outer head and all
the intermediate heads between it and the one
at the extreme right (one only being here
shown) are channeled at 56 with a dovetailed
oroove, as shown in Fig. 5, to catch and coil
the ends of wire lying in it.

hand one are provided each with a tapered hole
at 57 torecelve a wire, asshown. The separate
stay-wires are fed to the heads through guide-
tubes 58, terminating at cut-off plates 59.
Just above the coilers are guides to direct the
curved stay-wires A trom head to head, so

| that when cut off and ready to coil one end

Opposite this
channel the intermediate heads and the right--
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o of each will rest in a coller-head. KEach of.
sald guides has two parts fitting closely to-.
O*ethel when in guiding position, Tbut separat-

1O

“jecting from the main frame.
tion of each guide-block with this bar is by.
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chine.

- of this action.
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1ng later to allom the Web to be drawn for-
ward The 1nner set 60 are secured to the
fixed bar 5 and are each provided with a curved
groove 61 toreceive the stay-wire.

distance back and forth on a bracket 64, pro-
The connec-

stems 65, playing in bearings 66, secured to
the bar. Between the bearingsand the guide-

blocks are springs 67, which secure a good

contact of each pair of guides, but. prevent
breakage 1n case a kmk knot, or other ob-
struction should come between them. The
outer ends of the stems are provided with nuts

68, so that the movement of the bar outwardly
To each
end of the bar is connected a rod 69, the inner

positively separates all the guides.

end of which slides in a bearing-bracket 70.
Between the bracket and a shoulder on the

rod is a spring 71, tending to force it out-
At one side of the rod 1s a stud 72,

wardly.
and on the outward side of this stud is the
upper end of a lever 73, secured to a rock-
shaft 74. It isto be understood that there is

one of these levers at each side of the ma-
Ononeside the leverisextended down-

wardly and engages by its roller 75 with a
cam 76 on the shaft 21.

farther, the lever will be relieved of pressure

at the lower end and the cuides will open by

the pressure of the springs 71. They remain

in this position during the forward feeding of

the fence and its crimpingat the etay-wire in-
tersections.

To make sure that the stay- wires as fed for-
ward shall all pass on the same side of all in-
termediate strand-wires, provision is made
for pushing said strand-wires outwardly dur-
Ing the feeding operation, the holes in these
coiler-heads belncr' slotted as shown, to admit
On the wulde—bat 5 1S mount-
ed a bar 77 to slide ]aterally under guides 78.

In brackets 79 1s secured a shaft 80, provided

with short rollers 81 to bear on the inner side
of the strand-wires. Pivoted near each end

~ of the roll-carrier bar is a lever 82, swinging
~on a stud 83 and at the other end pivoted to

55

60

the rod 69. It is to be understood that the

construction shown in Figs. 6 and 7 is dupli-
cated at the other side of the machine.
evident now that as the wire-guides close to

It 1s

recetve the stay-wires as fed forward the

strand-wires are pushed outwardly, so that
the stay-wires may all pass on the inner side

As the

of the strand-wires without missing.
coilers all turn in the same direction, it is ap-

- parent that the outer end of one stayv-wire

- 05

should lie on a side of the strand-wire cppo-.

site all the others, as Shown in Fig, 8.

_ - The outer
set 62 may have plane inner faces and are
attached to a bar 63, mounted to slide a short

[

When the cam, as
shown in Fig. 4, shall have advanced a httle

ferred to, and a gang of cutters 84 attac

shaft.

3

- Before coiling each stay-wire 1s cut off a

short distance from the second coiler from its

free end. The cut-off mechanism comprises
a series of perforated plates 59, already re-
hed to
a cutter- bar 85, plvoted at one end to a guide-
bracket 86. The other end of the cutter-bar
is mounted in a similar bracket and connects
by a link 87 with a depending lever 83. The
lower end of this lever has a roller 89 bear-
ing on a cam 90.
hold the roller in contact with the cam and
throw back the cutter - bar when the roller
passes the high point of the cam.

Before reaching the upper cylinders the
fence 1s crimped at the stay-wire intersections
to prevent the possibility of their slipping.
Theapparatus for this purposeisclearly shown
in Kigs. 3 and 4. Between a pair of -guide-
brackets 93 at each Side of the machine is se-

Strong springs 91 and 92

75

80'

cured -a flat bar 94. Sliding back and forthin

these guides is a bar 95, provided with a pair
of projecting plates 96, adapted to straddle
the bar 94 when at the outer position. The
bar 95 is linked by toggle-levers 97 to a lug
98 at each side of the machine.
joint of each toggle connects with the upper
end of a depending bar 99, having a roller 100
at the lower end to ride on the cam 90. The
depending bar iscarried upw ardly by the cam
and descends by 1ts own gravity.

In Fig. 10 is shown the detail of an im-
proved reelmo* device. Thedriving-arbor 101
1s mounted in a bearing 102 at oneside of the
machine. At one end of the arborisadriver

103, and to the other end is secured the large

Sprocket already referred to. Opposite this

arbor is a tail-spindle 104, socketed totake the

cylindrical end of a square shaft 105, having
a dog 106 fitted tothe other end to engage the
driver.
fit a corresponding socket in the driver. The
tail-spindle connects with a lever 108, pivoted
at the lower end toalug 109 and at the upper

‘end having a shoulder 110 to enoao'e the ma-

chine-frame and hold the parts in operative
position. To disengage them, the upper end

| of the lever is Spruno' outwardly, releasing

the shoulder from the machine-frame, and is
pushed sidewilse In a manner that will be

of fence drops a -shcrt distance to the floor.
To draw out the reel, it is now necessary-to
reduceits diameter, and itis accordingly made

with two main parts semicylindrical and sepa-
rated at the edges far enough to allow the

hooked ends of fence wilres to be connected
thereon. Near each end of each such semi-

The mlddle |

90

95

J OO

105

The dog has a centering-spur 107 to

110

I15

readily understood, when the reel and its roll

cylindrical shellis a head-block, each provided -

with a rectangular hole to take the square

‘The heads 111 fit the shatt closely:

125

but those of the opposite half of the reel 112

are slotted at 113, as shown. Insuitableslots

in the heads 111 is mounted a sliding bar 114,
‘having inclined surfaces 115 to bear on the.

130 '
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inner ends of the other heads. The baris slid
in or out by a cross-pin 116. In operative po-
sition it is as shown. To collapse the reel, the
bar is drawn out a short distance, when it may

be easily slipped out of the roll of finished
fence.

The we‘trmgj cams, and other mechanism

are so arranged and adjusted as to perform

the following cycle of operations: Assuming
thatthe crank-gear shown in Fig. 3 hasmoved
on until the crank is on the dead-center as re-
spects the long ratchet feed-rod, the crimper
and the stay- wire guides are now open, and the
fence-web is fed forward during a half-revo-
lution of the crank-wheel. During the first
third of this stroke the wire-guides close and
at the same time the strand-wires are pushed
ountwardly to admit the stay-wires behind
them. The stay-wires now are fed forward,

the oper
the revolution of the wheel. During the re-
turn stroke of the crank while the web is at
rest the first operation is to cut off the stay-

wires and at the same time crimp the strand-
wires.. The final operation of coiling the
stay-wires occupies about two-fifths of the
wheel’s revolution.
has a continuous motion, but can only reel up
so much of the web as is fed out intermait-

tently and necessarily slips more and more as

the roll of fence increases in size.
Having thus described my invention, what
I claim asnew, and desire tosecure by Lettels

Patent, 1s—
1. In a wire-fence machine, the combination

of mechanism for intermittently feeding a plu- |

rality of longitudinal strand-wires, mechan-
ism for simultaneously and intermittently
feeding a plurality of stay-wires transversely

and so as to cross each other in pairs both ly-

ing on the same side of the strand-wires, a
cut-off for the several stay-wires, and coilers
to knot them around the strand-wires.

9. Inawire-fence machine, the combination
of mechanism for intermittently feeding a plu-
rality of strand-wires, mechanism for simi-
larly feeding a plurality of transverse stay-

‘wires so that a pair crosses each intermediate

strand-wire all on the same side, mechanism
for feeding one such stay-wire on the Oppo-
site side ot one of the outer strands, cut-o
mechanism to sever the stay-wires, and coil-
ers adapted to secure their ends to the strand-
wires.

3. In awire-fencemachine, the combination
of intermittent feeding mechanism for a plua-

rality of strand-wires, “mechanism for inter-

mittently and simultidneously feeding a plu-
rality of transverse stay-wires so that pairs
of them crosseach other and all the interme-
diate strand-wires all on the same side, a cut-
off for the several stay-wires, collers to se-

cure their ends around the strand-wires which

pass through said coilers, and mechanism for

pushing said strand-wires out of the center

ation consuming about two-fifths of'

The reeling mechanism |

772,405

line of the coilers so as to allow a pair of
stay-wires on one side.

4. In awire-fence machine, the combination
with mechanism for inter mlttently feeding a
plurality of strand-wires and a plurality ot
transverse stay-wires, and mechanism for cut-
ting off and coiling the stay-wires, of guides

for the stay-wires ‘Ldapted to carry them to

coiling position, and mechanism adapted to
.pOSIthelV close said pairs of guides during

the feeding operation, and open them to al-
low the fence to feed forward.

5. In a wire-fence machine,the combination
with strand-wire-feeding mechanism, trans-
verse-stay- -wire-feeding mechftmsm stay-wire
cut-off, and coilers throu oh which the strand-
wires pascs of stay-wire O*mdes in separable
pairs, grooved to guide the wires to proper

cmlmfr position, mechanism adapted to posi-

tl_vely open and close them at the proper times,
and springs to bring said pairs of guides into
vielding contact.

6. In a wire-fence machine having feed

mechanism for a plurality of Stmnd-wues,
ouides, cut off mechanism and coilers for a
plumhw of transverse stay-wires, a gang of
pOSltlvelv—drwen feed-rolls, and a cor respond-
ing number of mdelf)enclentlv-m()llnted Com-
panion rolls mounted in a suitable yoke or car-
rier, a pivotal connection of each yoke W1th
some lmed support, a link at the other end piv-
oted to a fixed support, flexible pressure mech-
anism thereon, and means for bringing said
pressure mechamsm into engag gement with the
free end of the yoke.

7. Ina wire-fence machine,the combination
with feed mechanism for a plurality of strand-
wires, stay-wire collers, through which the
strand-wires pass, and a cut-otl for a plurality
of stay-wires, of a gang of positively and si-
multaneoubly driven stay-wire-feed rolls of
varying diameter, and a series of independ-

ently-mounted companion r olls, yokes to hold

them, a pwota,l connection of one end of each
yvoke with a fixed support, a link hinged to a
fixed support near its other end, a spring
thereon a cam-lever atits free end, and a fork
in the free end of the yoke, whereby the link

‘may be quickly eng: a,(red therewith.

8. In a fence-machine having feed mechan-
ism for a plurality of strand-wires, a gang of
feed-rolls for a plurality ot tmnsverse Sta,y-

wires fixed to a single shaft, a pinion provided

with a holding -shoe.} Secured to said shaft, and
a continuously-driven, interrupted gear, the
teeth of which mesh with said pinion inter-
mittently, and having in the interval between
the series of teeth a smooth surtace to slide
on said shoe, whereby the gears are positively
engaged at the proper time, and the roll-
Shaft is locked against turning at other times.

. Ina fence- machme h‘lVlDU‘ feed mechan-

1S tor a plurality of str and-wires and trans-
verse stay-wires, and a cut-off for said stay-
wires, a gang of coilers throucrh which the
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strand-wires pass, a shaft transverse thereof
anc oﬁset from the center, skewed bevel-

- gearing connectmﬁ' the cmlers with said shaft,

10

L5

20

30

35

and means for d riving the shaft intermittently.
10. Ina fence-mcwhme having feed mechan-

1sm for a plurality of strand-wires and trans-

verse stay-wires, and a stay-wire cut-off, a

gang of stav-mre coilers, through which the;

strand- -wires pass, & dI‘lVIHG'-Shaft therefor,
bevel-gearing connecting said shaft with the
cmlers a pinion secured to said shaft and hav-

mng a lateral shoe, an interrupted gear mesh-

ing intermittently therewith, the interrupted
pmtlon being provided with a smooth pe-
ripheral surtace for the shoe to ride on and
lock it against turning.

11. In: a fence—ma,chme having feed mechan-
1sm for a plurality of strand and stay wires,
one or more tubular coiler-spindles through
which the strand-wires pass, having a head

Iwwh a laterally-slotted hole for sald strand-

wire, a counterbore to take the coil, a chan-
nel lateral therefrom to take the end of one
stay-wire, and a hole opposite thereto to re-
ceive another stay-wire.

- 12. Inafence-machine having feed mechan—

1sm for a plurality of strand and stay wires,

and a stay-wire cut-off, a coiler-head for one

of the marginal s'trand -wires, having a cen-

tral hole for said wire, a counterbme to take

the coil as formed around 1t, and a hole in
the side leading to said oounterbme

18. In a tence machine having mechamsm

tor feeding a plmahtv of strand- -wires and
transverse stay-wires and for coiling the stay-
wires about the strand-wires, a cut-off for

- the stay-wires comprising a cutter-bar pP1v-
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oted at one end, a gang of cutters secured
thereto, a gang of pertorated plates coincid-
ing mth the cutter s, through which the stay-
wires pass, and means for 1nterm1ttentlv re-

ciprocating the cutter-bar, whereby the stay-'

wires are severed successwely

14. In a fence-machine having mechanism
for forming the fence-web and ieedmo 1t for-
ward inter mlttently, a crimper comprising a

fixed bar, a sliding head, channeled to strad-

dle said bar, guldes ther ef01 and a supporting-
trame, toggle - levers connecting said head
with the frame, and a cam and connecting
mechanism ada,pted to actuate sald levers in-
termittently.

15. In a fence-machine having web-form-
ing mechanism, a web-feed comprising three
sta,ggered skeleton cylinders geared tocrether

‘a ratchet secured to the hait of one of the
- cylmders, a pawl mounted on an arm swing-

ing adjacent thereto, and a connectmn of said
arm with a crank- wheel

16. In a fence-machine, the combination of
mechanism to feed the finished web forward
intermittently, a reel to roll it up, a friction-
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belt and pulleys to drive the reel, and an au-

tomatic belt-tightener, comprising a pair of
bell-crank arms hing ed to the machine-frame,
an 1dler-pulley at one terminal to engage the

belt, and a roller at the other free termmal;

to tr avel on the rolled-up fence.

17. In a fence-machine, the combmatlon of
a reel-driving arbor, a reel-drum with & dog

-at one end ot 1tS shaft to engage the driver,

a socketed spindle to take the other end of
the shaft, a lever hinged to said spindle and
to the ma,chme-trame and having at its free
end a shoulder to engage said frame when in
operating position.

18. Ina wire- fence machine, dreehno"—drum
comprising a pair of nearly semlcylmdl 1cal
shells, head-blocks near their ends, arranged
to shut past each other, a square shaft ﬁttmcr
a similar hole in the heads of one shell, ob-
long rectangular holes in the other pair to
take said shait slots in the other pair to take a
shdmn* bar, and a bar mounted therein, hav-
ing mclmed faces bearing on the inner ends
of the other pair of heads. |

In testimony whereof I affix my signature in
presence of two witnesses.

| JOSEPH M. DENNING.
Witnesses: -

J. M. St. Jonn,
VinNig L. DinnmANn.
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