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UNITED bTATES PATEN T ()FFICE

GOTTHOLD L. LAN(:DR OI‘ STOCKTON, (;ALIFORNIA ASSIGNOR- TO PACIFIC-STEEL &'
WIRE CO., OF OAKLAND, CALIFORNIA, A CORPORATION OF MAINE '

WIRE-FENCE-MAKING MACHINE.

No. 866,146,

Specxﬁcatxon of Letters Patent,

Patented Sept. 17, 1907,

Applmatxon filed November 21,1908, - Berial No. 344,447.

To all whom it: may concern: :

Be it known that I, GOTTHOLD L. LANGER, a citizen
of the United States, residing at Stockton, in the county
of San Joaquin-and State of California, have invented
new and useful Improvements in Wire-Fence-Making
Machines, of which the following is a specification.

My invention relates to improvements in machines
for making wire fencing! -Its object is to provide a
practical machine: suitable for manufacturing wire
fencing having an uneven number of strands, if it is de-
sired to make fencing of that character; also to make

" fencing which shall have two sets of stay or brace wires,
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the stays of one set having their ends coiled about or
otherwise connected to the strand wires or cables and

the, other set of stay wires being coiled about or other-

wise connected to the first set of stay wires.. This idea

of two sets of stay-wires; one only of which is connected

direct to the strand wires or cables, constitutes one of

the main features of the present invention which con--

sists of the parts and the ¢onstruction and combination

of parts as hereinafter more fully described and claimed,

having reference to the .accompanying drawings, in
which—

Figure 138 a dla.grammatxc p]a.n view showmg the

various steps incident to the posmomng and tying of
the stay wires.
Fig. 3is a'side elevation of the same. _Fig. 4 iz an ele-
vation somewhat similar to that of Fig. 3, showing cer-
tain parts in section and taken on line XX of Fig. 2.
Fig. b is a cross section’on line Y—Y of Fig. 4, with the
gears shown in full elevation. )
ing in elevation on-an. enlarged scale the tying. mech-~
anisms of Fig. 3. Figs. 7—8 & 9 are side views.of the
wrapping means for the second set of stay wires, with
these means shown in successive positions.  Figs. 10—
11 & 12 are corresponding sections of the same means.

The general character of the fence which iy ma-
chine is designed to make is clearly indicated in Fig. 1,
wherein A represents a series of longitudinal strand
wires or cables suitably spaced apart; successive pairs
of these strands being connected together from left to
right by the short cross wires or stay wires 2; these lat-

“ter in turn being connected by other cross or stay wires

8. In that figure which is partially diagrammatic the
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placing of the stay wires in position and the successive
steps of tying them is clearly indicated; the finished
portion of the fence being at the bottom of the sheet as
the same is viewed when turned to bring its longer side
horizontal.. The invention is mainly concerned with
the positioning of these stay wires on the strands, tying
one set to-the strands and the other set to. the already

tied set, advancing the strands, and crimping the

strands as shown at 4.

- The distance apart of the"several strands and sﬁlys_

Tig. 2 is a plan view of the machlne :

Fig.-6 is a detail show-

determines the “mesh” of the fence; and the mesh like
the height of the fence, the number of wires, the size

55

of the wires used, etc., depends onthe pa.rtlcular use.or

purpose for. which the partlcula.r fence is intended.

A characteristic.of my machine is that the stay wires

2—3 are all cut to length before being fed into the ma-

60

chine as distinguished from feeding the stay-wire-ma-

terial from a ‘coil and cutting it to lengths in.the ma-
chine.

5 represents the frame of the machine; 6 are friction
rollers or tension rollers arranged in pairs and between

reels or spools and by which they are held taut during
the subsequent tying operations. Each pair of rollers

66 .
which the several strand wires are drawn from the = -

6 is adjustable’ to -cause the rolls to grip with greater

or less pressure on their respective strands. As shown
the lower rollers are vertically adjustable to and from

their respective upper rollers by means of the: set

screws 7 and the movable boxes 8 whlch support the
shafts of the lower rollers.

From the rollers 6 the strands pass axmlly through
the hollow spindles 9 which slide in and turn with and
are coaxial with the hollow worm gears 19; the latter
being suitably journaled in the frame and being driven
intermittently in unison by the gears 11 on shaft 12:
‘Each spindle 9 carries a coiling finger or projection 13
arranged substantially parallel with and movable in a
circle about. the contained strand wire when the spin-

_dleisrotated, for the purpose of tying one end of a cross
- or stay wire 2. ' The strand wires dre assumed to travel

intermittently in the direction of the arrow Figs. 4—
6—1.  The stay wires 2—3 which as before stated are
preferably cut to length before being fed to the ma-
chine are delivered at proper intervals on the strand
wires from the respective hoppers 14-15..

The hoppers 14 are adapted to drop their stay wires 2
onto the strand wires or cables A in such inanner that
one stay wire 2 will rest on the first and second strands
from the left, another stay, /wue 2 will rest on the 3rd.
and 4th. stay wires from the left, and 5o on, each stay
wire 2 coming down upon & corresponding pair of strand
wires or cables, except the last stay wire 2 which over-
laps the next to the last stay. wire and has its inner end

supported in common with the next to the last stay
This is, where an -

wire on the next to the last cable.
odd number of cables enter into the constructmn of
the fence. . i
As the stay wires 2 are deposlted onto the cables A
with an end of each stay projecting a sufficient distance
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beyond a corresponding cable to admit of the proper tie -

or.knot being made, the spindles 9 are reciprocated to
project their fingers 13 forward and over the correspond-
ing ends of the stay wires 2. As the spindles 9 are

made to turn in unison with the worms 10, the setting
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2.

in motion of the worms 10 will wrap the projecting ends
of the stay wires 2 about, the cables A and form the knot
shown at a in IFig. 6.

The forward projection of the spindles 9 into opera-
tive position and their gradual retraction during the
wrapping process is effected by the following means:
By reference Lo Fig. 3, 16 s the main drive shalt adapt-
ed 10 he driven constantly from any suitable source of
power.  This shaft carries a gear meshing a larger gear
17 on a countershaft 18; the latter is provided with a
cam 19 adapted at each revolution of shaft 18 to rock
an arm 20 fixed to a rock shaft 21; the latier has a series
of forked projections 22, each to engage a corresponding
spindle. A spring 23 acts on arm 20 to tend to throw
all the spindles forward o that their coiling fingers 13
will be underneath hoppers 14 and over the ends of the
stay wires 2 deposited from hoppers 14. The timing
of the parts however, is such, that these fingers will be

projected only into such position beneath the hoppers’

at the moment subsequent to the deposit of the stay
wires and while the strand wires are stationary and
immediately prior to the setling in rotation of the
spindles to tie these stay wires. Thus in Fig. 3 the
roller on arm 20 is.shown to have just passed over the
highest point of cam 19, which would indicate that the
fingers 13 are all thrust forward in a position shown in
Fig. 4, and that the coiling operation is about to begin.
This operation is effected through the medium of the
mutilated gear 24 engaging a smaller gear 25 on shaft
12. By the turning of the shaft 12 and correspondingly
jts several gears 11 the various spiral gears 10 are set in
motion, which in turn causes the fingers 13 to wrap the

ends of the stay wires 2 about the strands A ip the de-

sired fashion.

As readily understood the spindles are arranged in
pairs corresponding with the pairs of cables on which
a stay wire 2 is deposited with the exception of the last
spindle. The spindles of each pair are adapted to be
rotated in opposite directions while the end spindle
where there is an odd number of cables runs in the same
direction with the next succeeding spindle. Of course
if it is desired to make a fence with an even number of
strands, the last spindle, or that one to the extreme
right to Fig. 1, may be omitted; and, if fencing of a
variety of sizes or widths having an odd number of
strands is to be made, the spiral gears for driving the

twisting spindles can easily be changed so as to run the

last spindle in the series in a proper direction.

At the same moment that the shaft 12 is set in opera-
tion the cam 19 begins to act on theroller on arm 20 to
gradually retract the several spindles consistently with
the wrapping of the ends of the wires; this gradual re-
traction of the fingers and spindles being for the pur-
pose of preventing the latter from cutting or severing
the stay wires. This wrapping or tying of the stay
wires 2 to the cables is effected in approximately a half
revolution of shaft 18; during the remainder of the revo-
lution the gear 25 and shaft 12 and the several gears 10
remain stationary, and the spindles and fingers 13 are
retracted from beneath the hoppers 14. The strands A
may now 2ll be advanced in unison to carry the tied
stays 2 up against the stays 3 which have been de-
posited from the hoppers 15 upon the strands. By a
succeeding movement of the strands the tied stays 2
and the untied stays 3 are carried forward to the slotted

866,146

rotatabie jaw members 26 by which the ends of the stays
3 arc wrapped around the previously knotted stays 2.
The spindles 9 by which the first set of stays 2 are tied
to the strands A have their axes. parallel with the
strands. The wrapping jaws 26 have their axes at right
angles Lo the strands and parallel with the stays 2.
The hoppers 15 by which the stays 3 are deposited
on the strands are arranged alternately with the hop-
pers 14 as shown in Fig. 2, and they are designed 1o de-
posit their stays on the second and lhir(l,‘fourth and
fifth strands, and ro on, thus bridging and connecting
those strands which were not connected by the stays 2.
The wrapping jaws 26 are cach shown substaniially
in the form of a gear wheel having a radial slot 27,
The width of the slot 27 is just sufficient to admit a
stay wire, and is less than twice the width of any stay
wire. - Thedepth of the slot is a trifle greater than the
length of a radius of the gear 26, so that when the siays
are in position for knotling in the member 26, the al-
ready knotted stay 2 will be approximately eocaxial
with the jaw member 26 while the stay 3 is slightly cc-
centric to the same, so that when the jaws are rotated,
the free end of the stay 3 will be cailed about the stay
2 in the desired manner. These several gear wheels
are intermittently rotatable and the slots in cach are
adapted to be brought into coincidence with the plane

.of the strands A io permit of the proper entry, and sub-

sequently of the proper exit, of the stays 2—3. These

_jaw members 26 are shown in Figs. 10—11 & 12 as hav-

ing annular grooves lu receive cortesponding annular
bearings 28 on which the gears 26 turn.

The proper revolution of the knotting devices 26 is
effected synchronously with the various other move-
ments of the machine by the following means: A shaft
29 is arranged parallel with the axial line of the mem-
bers 26 and carries a series of gears 30 engaging the gear
teeth on the respective members 26. The end of the
shaft 29 has a gear 30/ which is engageable intermit-
tently and successively by the toothed segments 31—
32, Fig. 4, of gear 33 on shaft 34, which latter is driven
constantly from shaft 16.

By reference to Fig. 4, it will be observed that the
slot 27 of the jaw 26 is turned toward the spindles, and
that a stay 3 which has been pushed up against a pre-
viously tied stay 2 has been moved into position in the
jaws 26. At that moment the gear 33 revolving in the
direction of the arrow, the toothed portion 31 of the
gear engages the gear 307 on shaft 29 to set the latter and
the several jaws 26 in motion. This rotation of the
jaws 26 acts in the manner indicated in Figs. 7 to 12
inclusive to wrap the ends of the stays 3 about the stays
2. This wrapping or knotting operation is completed
by the time the blank portion 35 of the gear 33 cones
around to the gear 30/ on the shaft 29. While the
blank portion 35 is passing the gear 30/, the latter re-
mains stationary but with the slot 27 pointing toward
the rear of the machine or in the direction oppesite to
that indicated in Fig. 4; this allows for the stays and
the completed portion of the fencing to pass or. A

‘continued movement of the gear 33 brings the teeth 32

into mesh with the gear 30 which results in a half turn
being given to all the jaw members 26, so as to bring

_the slots 27 into position shown in Fig. 4, ready for the

next operation. There is another blank space 36 on
gear 33 between the toothed segments 32—31 and
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while the geﬁr"ﬁf&iév tra..veréing this space, the jaw-mem-"

. “ber 26 remains stationary and the stra..ds are advanced
- to carry a succeeding set of stays 3—2 into position in
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ing part.

the jaws for tying. Appropriate stop. mechanism a8
the plate 37 fixed to gear 3 and engaging corresponding

concaved parts 38 on shait 29 are employed to lock
the members 26 against movement during that time

‘when the gear 30/ is out of engagement with eitherof the

segments 3132, Similar stop mechsnigms, not nec-
essary to be shown, are employed throughout the ma-

chine whefe one’ part has an . intermitfent rotative,

movement with respect .to another constantly rotat-

The stay wires 2—3 have previoﬁsly been cut to the

proper length and delivered into respective magazines-

3839 corresponding to the feed hoppers 14—15.. The

“stay wires are fed singly from: the magazine to the hop-
pets by means of the rotating cylinders or feeders 40.
having longitudinal grooves 41 corresponding in lenigth '

and depth to a stay wite. ' 'The number of these gropves
41 and the step by step rotative movement of ‘the

feeders 40 are appropriate to the step by step 1_ilpve=

ment,of the cables A.-

As seen in Fig. 3 the feeders 40 are geared together
as shown at 42 and a step by step movement is given
t6 the feeders in unison by means of an'arm 43 ful-
crumed loose on. the shaft of one of the feeders 40 dnd
having a pawl 44 toengageone of the gears 42; a link 45
connects arm 43 with a spring-pressed-arm 46, which is
actuated intermittently by a cam 47 o shaft 12, -

-The intermittent feed or step by step motion of the
gtrands or cables, and the simultaneous crimping of the

~_strands or cables is done by means of the drum 48 with

35

40

its series of sliding gripper bars 49 carrying the projec-
tions 50 which co-act with the concaved fixed projec-
tions 51 on.the drum: This drum 48 extends aCross
the machine and has a series of bars arranged on its

periphery and extending lengthwise of the drum and
slidable in suitable guides as shown in Fig. 4. The’

distance apart of the bars correspond to the distance
between the crimps 4 of the fencirig. ~ The bars 49 each
carry a roller 52 at one end.adapted to run-on.a fixed

" anrular cam 53 arranged concentric with the ‘drum,
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and by which the bars are pushed- in to cause the ca-

Dbles to e gripped. - The bars are retracted by the

natural gpringiness of the cables. R

The bosses 51 aré disposed relative to the respective
projections 50 and the positions of these several bosses
and projections or jaw-members 50—51 correspond to
the distance-apart of the several cables. The. adja-
cent face of each boss is concaved as shown at 54 cor-
responding with the convexity of the adjacent codper-
ating gripper part 50. ‘When the bars are drawn out
g0 ag to separate the parts 50—b1, the strands are easily
engaged or removed from between ‘these parts 50-—51.
As the drum is rotated to reciprocate the bars 49 and
grip the cables between the parts 50—51, the several
cables are-drawn forward, and at the same moment

they are given a erimyy or kink, as indicated at 4 Fig.

1. This kink 4 whilejnot new in the manufacture of

wire fencing, is adyantageous in that it allows for the 1

expansion and contraction of the ferice and perinits

the fence to be properly stretched and maintained taut

under all climatic conditions. = - :
The length and pitch of the cani 53 are.such, and the

‘namber .of bars 49 is great enough, to insure 8 gure

grippage by one or ore of the bars all of the time on :

the cables.. ' The fence is carried a considerable dis-
tance around the drum before the bars are retracted to
release the cables, the fence then passes around the
idle roller 56 and thence onto the receiving reel 57;

70

the latter being revolved in unison with the drum 48 - -
by suitable means as shown at 57/. A step by step -

motion is given to the drum coérdinate with the other -
moving parts of the apparatus by any suitable means. :
As shown in Fig, 3, the shaft 34 hias a mutilated gear 58

7;5_';

to engage a gear 59 on a countershaft 60. Gear 59

" meshes a corresponding gear 61 on the shaft of drum - (

48. A stop-plate 62 on shaft 34 is adapted to engagea i

corresponding stop member 63 on shaft 60 to hold the.

drum stationary during the period of rest of the gear 59.
- 1t is understood that all the various moving, parts of

80

the machine are so timed, that.every part will perform :

its required function in the proper manner and with
due respact for every other part. o c
The operation of the apparatus is

SRR -1 B
briefly as follows: ..

The several cables A according to the number of de-. ’

| sired strands in the fernce, are passed between the ten-’

gion-rollérs 6 and through theseveral spindles9, thence '~

around the drum 48, idler 56 and connected with the
reel 57. The magazines 38—39 being filled with stay

90 -

wires, the machine is set 'm'operatiqn. The:feedeérs
40 of the magazine are adapted to be revolved and.de- -~
posit each a stay onto the cables, when the latterare

at rest. The gpindles 9 arethen moved forward to al-
low the fingers 13 to overlap the ends of the stays 2.

95

Next, the several pairs of spiral gears 10 are sef in. -

motion in opposite directions to knot the ends of the-

stays 2 around the cables A; the spindles. being gradAu,-‘
ally retracted during the knotting operation. During

‘the successive forward movements.of the cables, the
knotted stays 2 and the unknotted stays 3 are carried

forward into. the radial slots 27 .of the wrapping jaws
96. The cables then come to rest, and-at the proper
moment the gear segment 31 acts on the gear 30" to re-
volve the jaws 26 and tie the stays 3 to the stays 2.
When this knotting operation is completed, the slots

100
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27 are left in open position toward the drum 47; on the

mext forward movement of the cables A and while the -

blank space 37 on gear 33 is passing gear 3¢/, the stays
are yvithdrawn from the slots in jaws 26, “The cables
then come to rest and the gegment 32 on gear 33 en-

With the slots 27 now opening toward the magazines
the cables are again advanced bringing -a fresh set of

110

.gages gear 30’ to turn the latter a half revolution. .

1156

stays into position in the slots in the jaws.26. The.

operation ‘of crimping the stays 33 is then repeated.
As before described the step by step feed of the cables
is done by an intermittent rotation of the drum 48 and
the sliding in and out of the bars 49 to cause the pro-
jections 50 to co-act with the bosses 51 in gripping the
cables. : L s k o
Having thus described my invention, what I claim

»and desire to secure by Letters Patent, is—

1, The combination in a wire fence making machine,
of means for supporting and feeding a serles of stiand-
wires, means for wrapping the ends of stay-wires around
adjacent strand-wires, and means for wrapping the ends
of other stay-wires around. the first mentioned stay-wires.
.* 2,.The combination in a wire fence ‘making machine,

and as a unitary structure of imeans for- supporting and

120

125

130



10

15

20

25

35

40

45

50

55

60

65

4

~infermitiently advaneing an odd number of strand wires,

means for wrapping fhe ends of stay-wires around ad-
Jacent of said strand-wires, and means for wrapping the
ends of other stay-wires around adjacent of said  first-
metrtioned stay-wires,

Aona wlre fenee making machine, the combination of
means for stretehing and advancing a plurality of strands
of wires, means for tying said strand-wires together in
pairs by stay-wires, and means for seeuring a second set
of siayiwires to fhe first-mentioned stay-wires wherebhy
the previously tied pairs of strands are connecfed {o-
wether, -

4. In a wire fence making machine, {he combination
with weans for supporting and feeding strand-wires, of
means for feeding {wo sebs of stav-wires to snid strand-
wires, means for sceuring one set of suid wires directly to
the strands, and means for seeuring the other set of stay-
wires {o the first set of stay-wires.

Ao In o wire fence making machine, the combination
with means for supporting and teeding a series of strand-
wires, of means for feeding stay-wires to said steand-
wires, means for connecting alternate of said stay-wires
to the strands, and means for connecting the ntermedinte
stay-wires fo
the strands, .

6. In a wire-fence-making machine, the combination of
mechanism  for supporting and feeding strand-wires, of
mechanism for feeding stay-wires to said strand-wires,
colling devices having thelr axes parallel with the stirand-
wires for knotting cortain of snid stay-wires to the strand-
wires, and other coiling devices having their axes at right
angles to the strand-wires for attaching other of said
stay-wires to those stay-wires which are secured to the
strand-wires. -

7. In a wire fenee making machine, the combination of
means for supporting a series of strand-wires, means for
feeding stay-wires to said strand-wires, means for wrap-
ping the ends of the stay-wires around adjacent strand-
wires, means for wrapping the ends of other stay-wires
around the first-named stay-wires, and a drum over which
said  steand-wires pass, said drum having gripping de-
vices for engaging and crimping the strand-wires.

8. In a fence niakin;: machine, the combination of a
series of hollow spindles arranged in pairs and through
which the strand-wires pass. means for positioning stay-
wires on said strand-wires with respeet to each pair of
spindles, means carried by the spindles to engage the ends
of the sections of the-stay-wires to knot them to the
strand-wires, hollow-spiral gears in which said spindles
are slidable and with which they are rotatable, a shaft
carrying gears to engage said spiral gears to rotate said
spindles, the spindles of each pair being arranged to ve-
volve in opposite directions, and means to reciprocate the
spindles during their rotative movement. ’

9. In a wire fence making machine, the combination of-

hollow-coiling spindles through which the " strand-wires
pass, means for positioning a set of stay wires on the
strands, means to operate the spindles to knot said stay-
wires to the strands, means for positioning a second set
of stay-wires on the strand, and means to knot this
second set of stay-wires to the first set.

10. In a wire tence making machine, the combination of
hollow-coiling spindles through which the strand-wires
pass, means for positioning a set of stay-wires on the
strands, means to operate the spindles to knot said stay-
wires to the strands, means foi positioning a second set of
stay-wires on the strands, and means to knot this second
set of stay-wires to the first set, said last-named means in-
cluding rotatable slotted -coiling devices arranged in the

said stay-wires which are connected with
3 o .
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path of the stays and having their axes at right angles to
the strand-wires, o

11. In a wire fence making machine, the combinaiion of
a means for supporting strand-wires, means for position-
ing two sels of stay-wires on said strands, weans to knot
one sel direet to the strands, and means (o knot {he other
set Lo the first gsel, and a rofary drum having gripping
devices to engage the strand-wires to advance them step
by stop. .

12 In a wire fence making muachine, the combination ol
a means for supporiing and advancing strand-wires, means
for positioning fwo sets of stay wires on sald strands,
means to knot one set direet to the strands, and moeans {o
knot the other set {o {he first set, said last-named means

including rotatable slotted coiling devices arranged in the |

path of the stays and having their axes at right angles
to the strands.

13. In a wire fence making machine, the combination.of
means_ for supporting and intermittently advancing a se-
ries of strand-wires, means for positioning one series of
staywires crosswive on said strands, and means for po-
sitioning a second series of stays cross-wise of the strands
and alternating with and overlapping the iirst series,
means to knot the first series of stays to the strands, and
menns to knot the second series of stays to the first series.

14 In a wire fence making machine, the combination of
means for supporting and Intermittently advancing a se-
ries of strand-wires, means for positioning one series of
stay-wires crosswise on said strands, and means for posi-
tioning a second series of stays crosswise of the strands
and alternating with and overlapping the first series,
means to knot the first series of stays to the strands, and
means to knot the second series of stays to the first series,
said means for positioning the stay-wires on the strands
including rotatable feeders having longitudinal pockets
for the stay-wires. .

15. In a wire fence making machine, mechanism for
feeding ~sta'y_-wires to the strands which consists of a
magazine portion and a rotary feeder in the magazine
having a series of peripheral longitudinal grooves, means
to advance the strands step hy step, means to revolve said
feeder coiirdinately with the movement of the strands to
deposit stays singly on the strands, mechanism to connect
said stays to the strands, mechanism for positioning a
second set of stays on the strands, and mechanism con-
necting the ends of the second set of stays with the first-
named stays. A

16. In a wire fence making machine, mechanisms for po-
sitioning a series of stay-wires crosswise of the strands
and for connecting them thereto, means for positioning a
second set of stay-wires on the strands, means for advanc-
ing the strand-wires step by step, and mechanism operated
alternately with the advance movement of the strands to
tie the second set of stay wires to the first set.

17. In a wire fence making machine, mechanism for
connecting two wires together in substantial alinement
which consists, in combination with means for intermit-
tently advancing said wires in a direction transverse to
their length; of a rotatable, radially-slotted device having
its axis of rotation substantially parallel with said wires,
and means to revolve said device alternately with the
advance movement of the wires. ’

In testimony whereof I have hereunto set my hand in
presence of two subscribing witnesses.

GOTTHOLD L. LANGER.

Witnesses :
J. H. THOMPSON,
A, L. FARRINGTON.
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