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To all whom it may concern.:

Beitknownthatl, HERMAN EMIL SCHNABEL,
a citizen of the United States, residing at Bea-
ver Falls, in the county of beaver and State
of Pennsylvania, have invented a new and
useful Improvement in Machines for Forming
Wire-Fencing Bands, of whleh the followmfr
1S & spemﬁeatlon

The invention herein deseribed is directed
to the production of a machine for forming
wire bands or ribbons for use particularly in
the construction of fences, and wherein the

- organization of the ﬂutomame mechanism is

I5

deqmned for the production of such band,
eonsmtmﬂ‘ of two pmallel line-wires and a

_ third mtelmedlate wire 80 formed and inter-
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twisted as to render the band strong, stiff,
and not liable to buckle and having gr eatel.

comparative lightness and of less cost than
any similar band of w hich I have knowledge.
My said invention comprises, in combina-
tion, devices whereby a single intermediate
or ﬁllmn‘ wire 1s shifted dlaﬂonally and alter-
nately from one to the other of the parallel
line-wires at regular spaces, and in which a
pairof spindles f01 sald line-wires are adapted
to be alternately rotated each in a constant
direction opposite to the other in the opera-
tion of twisting the said wires, and in which
the said thStll’l“‘ is made so that the inter-
mediate or ﬁllmfr wire is caused to embrace

and be mtelcoﬂed with similar coils in the

parallel line-wires from opposite sides of the
band at each alternate point of twisting—that
1Istosay, thefillingintermediate wire is eauqed

to pass over at one side of the band and be

intertwisted with one of said line-wires and
then pass diagonally under it to the opposite
side of the other of said line-wires and be in-

tertwisted withit in successive engaging coils,
so as to brace and stiffen the formed band

against 118 tendeney to buckle or twist.
The provision for effecting the intertwist-
ing or engaging of the wires at the successive

cmlq, as above stdted 1s an essential feature .

of my Invention and is effected by the de-

liveryof the wires through passages arranged |

eceentrmall} in the ,]ournals of their lotatmﬂ
carriers, in connection with a shuttle shlfted
alter nﬂtely in co-operating relation with a

1‘

combinations of

(No model.)

palr of spindles adapted to be alternately ro-
tated each in a constant direction opposite to
the other, as I shall more fully explain herein.

Ifor th_e production of such a band or rib-

-bon 1 have devised an organized machine of

comparatively simple construction, which, af-
ter commencing the operation and engaging
the end of the formed band or ribbon with a
matrix-wheel device, which acts to pull the
band forward, requires no attention until the
intermediate or filling wire carried by the
twisting-shuttle is exhausted from its spool,
when a ﬁlled spool is substituted, its wire con-
nected with the end of the ﬁlhnw—wue in the
band, and the machine again put in motion,
all the wires being drawn fmward by the con-
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tinuous rotation of the matut wheel in the

operation.

My invention consists of certain parts and

parts, the several features of
which will be separately and specifically
pointed out in the claims conecluding this

specification, in connection with the accom-

panying dmwmws which illustrate the sev-

eral features of mysaid invention in the form
in which I at present prefer to embody them
1n total combination.

Referring to the drawings, Figure 1 is a

plan or top view of a machine embodymﬂ‘ my

invention, showing a portion of the wire band

as for _med and dmwn forward from the form-
ing devices.

Fig. 2 is a vertical cross-section
of the machine, taken on the line A B, Fig. 1,
looking toward the rear of the ma,chme Emd
shows in side view the sliding shuttle dewce
for shifting the intermediate or filling wire in
relationto and between the parallel lme -wires.
This
of the wire-passages in their respective de-
hvel y-journals at the point of twisting. TFig.

5 18 an elevation of the right side of 1rhe ma-
(,]111:1@ Fig. 4 is a front elev&tmn of the ma-
chine. I‘lﬂ' 5 1s a vertical longitudinal sec-
fion of the machine, taken on Lhe line B C,

Hig. 1, showing the Ielatwe positions of the

Shuttle and Spmdle parts when twisting the
wires. Fig. 6isaside view of one of the Spin-

dles, Wthh carries one of the lin ne-wires, and
a seetwn of the Shuttle and Fip. 7 is an end
In thesre two fig-

view of one of the Ep b iles

m 75
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ficure also shows the eccentric relation
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wire-delivery passages in the journals of the
shuttle and of one of the spindles. Fig. S is

a face view of the twisting-shuttle fm the
ﬁllmfr-wue, and Fig. 91s a 51de view of the
same. Fig. 10 shows one set of the gear-
wheels by which the spindles are rotated each
in a constant direction opposite- to tlie other
in twisting the wires. Ifig. 11 shows the seg-
ment in the flange of the pinion seen in Fig.

10, whereby the rotation of the spindle is pre-

vented while shifting the filling-wire from one
of the parallel wires to the other; and Iig. 12
shows a portion of the band ploduced by my
machine.

Upon an iron bed-1, suu:a,bly supported, is
erected the operating mechamsm which com-
prises the organized machine. Upon this bed
atone side and standing longitudinally of the
machine is mounted in suitable standards 3 a
shaft2,havingatoneend apinion4,atitsother
end a bevel-wheel 5, and between these gears
cams 6 and 7, of identical form, are secured in
identical positions,soastoact simultaneously.
Between one of these cams and the bevel-
wheel 5asegmentally-toothed large wheel 8 is
secured upon this shaft and has a fa,ce-ﬂan ge
around the non-toothed partof its e¢ir cumfel-
ence. Upon this bed,at the other side thereof,
is mounted in suitable standards 10 a shaft 11
in parallel relation with the shaft 2 and hav-
ing cams 12 and 13, of identical form in iden-
1;10:-11 posttions, in eommdent relation to the
cams 6 and 7 and for simultaneous action,

and these cams 6,7, 12, and 13 form the shut— |

tle-throwing dewce On this shaft 11 is se-
cured a Seﬂ'mentall;y -toothed large wheel 8,
of identical construction to that on shaft 2
and these two large wheels are formed W1Lh
gear- teeth 15 for one-fourth of their cirecum-
fel ence, and the remaining three-fourths of
such circumference is an unbroken surface
16, in a line coincident with the base of the
teeth, and bounding this unbroken surface is
a faee-ﬂanﬂ*e 17, the circamference of which
1S comeldenb mth the erown of the teeth for
a purpose. which I shall presently state. A
bevel-gear 18 1s mounted on this shaft 11 in
eomeldent relation to the bevel-gear on the
shaft 2, and these two bevel- gears are en-
caged b} like bevel-gears 19 and 20, respect-
1v ely Ol & Cross- shaft 21, mounted in bear-
ings at the rear of the table, whereby the two
cshafts 2 and 11 are caused to rotate continu-
ously in unison and in opposite directions to-
ward each othel for a purpose to be presently
stated.

WVILhm the space between the parallel cam-

shafts are secured two head-blocks 22 and 23,
each in coincident relation to each comudent“

pair of cams, and within and between these
head-blocks are fitted in parallel relation two

 spindles 24 and 25, standing longitudinally

and centmlly,betWeen the cam-shafts, for car-
rying and guiding the parallel band-wires.
The receiving ends of these spindles are

mounted in a pillar-block «, and the wires 0 |

to the other.

468,696

ures can be seen the eccentric relation of the 1 0’ are supplied to the bores thereof from

spools (not shown) mounted in any conven-
ient way at the rear of the bed, and it will be

understood that the dlbtanee between the

axis-bores of these spindles is just equal to
the width of the band to be formed and that

said spindles are adapted to be altern ately

rotated each in a constant direction opposite
Fach head-block has a capor
housing 26, open at its under side, joining the
head-block, and within this opening is fitted

a shuttle-block 27, so as to havea lateral slid-

Ing movement within said caps a distance
JllSt equal to the width of the band to be

formed, and the ends of this opening form
stops to determine the stroke or throw of the

75

30

shuttle-block for a purpose which I will pres-

ently state. Each spindle ispreferably bow-

shaped between its journals, and its journals

are of semicircular form in cross-section, Figs.
2 and 7, and fitted 1n semicircular cavities in
the upper face of the head-blocks 22 23, Fig. 2,
so that in the depending or normal positionsof
the bowed spindles the flat sides ¢ of their

Q0

journals will be flush with the uppel taees of

the head-blocks, as seen in Fig.

The journal of each spindle h:as a bore 28
eccentrically placed, which leads to and in-
tersects a groove
the bowed part to hold and guide the line-
wires O U’ to the eccentric points at which the
filling-wire is twisted at the outerside of the
fmnt -delivery shuttle-block, and for this pur-

e 29, around the outer side of.

95

I00O

pose the said spindle terminates outside of -

the shuttle-blocks, while the bowed parts of

the spindles stand between themn, as seen in

Figs. 1 and 6. The under side of each shut-
tie-block has a semicircular cavity, which
forms bearings for' the journals 30 30 of an
open frame 31, within which is mounted a
spool 32, which carries the filling-wire 33, and
this journaled frame and spool forms a rotat-
ing twisting-shuttle, which delivers the fill-
Ing-wire 33 13]_11011011 a bore 34 1n the front
3011111&1 eecentuea,lly with and just over the
wire of the front-delivery-spindle Jomlml

‘where the twisting of the two wire strands is

effected by the eccentuu relation of both
wires to their delivery-journals.

-1t is to permit the arrangement of the 1111
ing-wire spool within the open frame 31 that

I make the spindles bow-shaped, so that the

spool-frame can be shifted sidewise over the

spindles to shift the filling-wire alternately

in coincident relation to the line-wires and

105

1I0O

IT5

120

bring the filling-wire so as to enter the ec-

centric Jom nal bore of the . open frame, as in

Fig. 1.
The shuttle- blOGL% 27 are 1eelp100ated Si-

multaneously back and forth within their

housings 26 by the cams _throuﬂh the inter-
vention of the push-pins 85 35, fitted to slide
within the opposite ends of said housings in
abutting relation to the opposite ends of the
sliding shuttle-bloeks 27 and to the said cams,

the push -pins having anti-friction rolls 36 to :
The throw

receive the action Qf sald cams.

125

130
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- of these cams is just equal to the distance | so that its upper side 1s preferably ona plane

between the centers of the spindles, and the

- throw of the shuttle-blocks is thereby made

to bring the journals 30 of the twisting-shut-

tle 31 in alternate coincident 1eldt10n to the

Journals of thespindles, and for this purpose

the journals of the spindles are made of semi-

- elreular form in ceross- -section, so that their

ro.

15

20

flat faces d d will be coincident with the un-
der sides of the sliding shuttle-blocks, which,
in the movement -of the latter, per mits the
journals 30 of the twisting- Shnttle to be
moved over and into emncldent relation to
the journals of the spindles, so that the two
half parts of these Journals match with their
flat faces ¢ and d joining and form a single
journal-bearing to permit the bowed qpmdle
to be revolved too'ethm and with the twist-
ing -shuttle as an entnet} for the purpose
stated
caused te rotate in a constant direction oppo-
site to the other in alternate order, so that

- the device as an entirety has an alte1 nate ro-

30

38

tation, each being in a constant direction op-

pomte to the other to intertwist one diagonal
filling-wire in successue engaging cmls with
two stra,wht line-wires, so that the said fill-

ing-wire will pass from one side of the band

&t one line-wire to the Oppos1te side of the
band at the other line-wire.

The spool for the filling-wire is mounted in
the shuttle-frame by a 1‘emova,ble bolt.

On the wire-receiving end of each bowed
Spmdle is secured a pinion 37, which engages
the teeth of the segmentally- toothed wheels
and these pinions have each a face-flange a;S
the circumference of which is flush w1t11 the
crown of its teeth and is in coincident 1ela-—

~tion and revolves on the flange 17 of its co-

10

acting segmentally-toothed Wheel
Eaeh of these pinion-flanges has its circuam-
ference interrupted or cut away by an arc 99,

~coincident to the radius of the flange of the

55
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segmentally-toothed wheel, for the purpose of

‘allowing the flange 17 of the Iatter wheel to

enter the swmental cut 59 in the flange of
the pinion 3)7 and thus arrest its rotatlon and

hold it from turning solong as the said wheel-

flange 1is in enn‘aﬂement w1t11 the said cut in
the pinion- ﬂanwe, Figs.10 and 11. The effect
of this flange engaﬂ‘ement 1s to cause the pin-
lons tomakeintermittent fevolutions. While

the motion of the segmentally--toothed wheels

18 continuous, because as this wheel is toothed

over a pmtmn of its circumference only and

flanged only over the remainder of its cir-
cumfelenee it therefore rotates its coacting
pinion over the toothed ecircumference 15
only,and locks said pinion from rotation over
the flanged circumference. Thisrelationand

“duration of rotation to rest may be changed

by changing the relative sizes of the w heels

and pinions or by changing the relative pro-
portions of toothed and ﬂa.nfred circamfer-
ence.

Immedmtely 1n front of the delivery ends
of the spindlesis mounted an idle- eyllndel 40, i

‘other, so as to carry tlie

80 that the

In this operation each spindle is |

with the line-wires b 0’ emerging from said
spindles, and near each end said cylmder has
a circumferential row of radial pins 41, out-
side of which the parallel wires are led and
by which said wires are supported and re-

3I.

/0

tained in parallel relation al the proper dis- -

tance apart while they are being intertwisted
‘with the filling-wire.

alternate shifting of theshuttle-frame 31 from
1ts coincident 1ela,t1011 with one spindle to the
filling-wire 33 alter-
n.:Ltely from one to the other across the space
between the parallel wires at regular distance,
filling-strands will stand in diago-
nal relation to eaeh other, while the 1[11:@1

twisting of the wires is eff ected by the rota-
tion of the spindle and shuttle- frame, which
are rotated together as an entirety in alter-
nate order, eaeh entire device in a constant
direction opnomte to the other, during a com-

plete revolution of the pinion opelatmﬂ' such
spindle and the continuous forward drawing
of the fmmed band by the eccentric 1e1at10n'

of the wires in their respective delivery-jour-
nals. The means shown for effecting this
forward drawing of the band and for holdmﬂ'
and guiding it flom the spindles I w 111 now
de%erlbe |

Immediately in front of the cyhndel 40 is
mounted a second cylinder or wheel 42, hav-
ing near each end a cirecumferential roW of
radla,l blocks 43, disposed so as to stand with-

75

This lnteltW18t1nﬂ‘ of
the wires in successive coilsis effected bv the

30

90
95

ICO

in and between parallel and filling wires, so

as to . form on the surface of the cylmdel a
sort of depressed pattern or matrix of the
band and by which the latter is drawn for-
ward and by which it is laid and retained in
shape and prevented from twisting and buck-
ling during its passage from the first-de-

seubed pin-cylinder and for delivering it
T'his matux--

smoothly to a take-up reel.
wheel has a positive continuous motion given
to it by a bevel-gear 44 on its shaft engaging

105

110

with a similar gear 45 on a shortshaft in lme |

with and below the cam-shaft 2, and which haq

a gear-wheel 46 onitsinner end which engages

115

with the pinion 4 of the cam-shaft 2, so that _

motion being given to said cam-shaft by a

belt from the pulley 47 thereon will operate
the cam-shafts, the sliding shuttle-blocks, the
rotating twmtmﬂ* shuttle, the spindles, and the
matrix- Wheel In this operation it will be

I12Q

understood that the relative speed of the

twisting and forming devices to that of the
matrix- wheel 18 detel mined by the relative
size of the gear-wheel 46 and its engaging

pinion 4 on the driven cam-shaft.

A 16811[10' device is. mm,nﬂ'ed beneath the

125

bed, the leel 43 whereof is mounted on a short I

shaft and driven bya band-pulley 50 thereon
from the pulley 49 onthe shaft of the matrix-
cylinder, (see Fig. 4,) the formed band for

this purpose bemn connected to the reel and
reeled thereon as 1t 18 formed.

- Referring to Fig. 2, it will be seen ﬂmt the

130'




front Journal of the shuttle-frame.
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shuttle-blocks 27 of both head-blocks are at [ ened to the reel, when the machine 1eq1111es

the end of their stroke orthrow and the shut-
tle-frame mounted therein and carrying the

filling-wire 33 is coincident with the spindle

24, the wires having been previously carried
thmuﬂ'h the spmdle-Jou rnals and through the

~ chine being now started, the spindle and the

10

20

shuttle will revolve together in an outward
direction and their individual wires b’ and
33 will be intertwisted until the cogs 15 of the
wheel 8 cease to mesh with those of the pin-
ion 37,at which point the flanges of the wheels
come in contact and the spindle 24 will be
held idle, while the wheel 8 will continue to
revolve. At this point the continuous rota-
tion of the eam-shafts will, by the aection of
their cams, move the shuttle-blocks to the
other end of their throw and thereby bring
the journals of the shuttle-frame commdent
with the journals of the other spindle 25, as
in Fig. 1, and they will be rotated ton*ethel in

- an opp051te or outward direction, and their

o

- N

30

35

40D

50

6o

individual wires will be lntertwmted antil the

cogs 15 of wheel 8" cease to mesh with those
of the pinion 87, at which point the flangesof
these wheels come in contact and engage-
ment, and the spindle 25 will be held idle’,
while the wheel 8’ will continue to revolve,
and this operation goeson continuously, pro-
ducing theband justin front of the front head-
block and as said band is drawn therefrom
over and upon the cylinder 40, during which
the shuttle shifts back and forth from one
spindle to the other, and each spindle is al-

ternately rotated, together with the shuttle, in

a direction constantly outward and therefore
in opposite directions to each other.

- It is important now to notice that in the
osition of the intertwisting device, as in Fig.
2. the shuttle-wire 33 will be twisted over the
upper side of the spindle-wire b at e with a
number of twists produced by one revolution
of the pinion 37, as seen at f in Kig. 12, and,
leaving this wire on its under side at d, is
passed diagonally to the otherspindle-wire b’

by the lateral shifting of the shuttle-blocks

and the filling-wire shuttle, which they carry,
and be twisted over the upper side at /& of
said wire b’ with a number of twists f’ pro-
duced by one revolution of the pinion 37, and,

leaving this wire 0" on its under side at 1, is
passed diagonally to the first-mentioned spin-

dle-wire b and twisted over its upper side,

the diagonal strandsbeing formed by the for-

ward movement of the band as 1t is formed
and the twisting of said wire being from alter-
nate sides of the band at each alternate point

of twisting, thus producing a band of three

wire strands,in which the filling-wire is made
to stiffen, blace, and preserve the alignment
of the baud This operation 1s effected at the
delivery ends-of the journals of the spindles
and of the shuttle-frame, and the band is
drawn forward by hand until a sufficient
length is formed to be engaged with the radial

The ma-

tion to the Wmdmmreel

no further attentlon until the wire 33 1n the
shuttle-frame is exhausted, and the empty
spool is then replaced by a filled one, its wire
connected, and the machine again put 1n mo-
tion. T'he proper tension of the filling-wire
is maintained by a spring 51, Fig. 3
means. It is important, also, to notice that

it is necessary that the relation of the toothed

portions of the segmentally-flanged wheels
shall be such that they shall cause one or
more than one revolution of the spindles, so
that, starting from the position shown in Kig.
2, they shall return to that position for the
next stroke of the shuttle-block, which re-
verses thelaterally-shifting action of its shut-
tle-frame. It is also important to notice that

the drawing of the wires by the continuous

action of the matrix-wheel prevents any slack
in the wires at the points-of twisting, because
the wires are drawn from their respective
spools toward and from such points, and, be-
ing connected to each other at their point of
enﬂ*afmment with said wheel, there can beno
unequa,l drawing of them.

Referring to Fw* 1, the arrows show the
direction in which the band is drawn and also
the wires from the front journal of each spin-
dle and from the front journal of the twist-

| 1n0'—shuttle, and in this figure 1sseen how the
band is formed just at the ends of these jour-

nals and between them and the 1oller-supp01t
40, and that the twisting-shuttle is in posi-
tion to be rotated outward with the spindle

o, 8, 0r other

75
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25 to intertwist the wires 33 and b at the point

7, and from which point as the band isdrawn

forward the camsshitttheshuttle-blocks and
with them the twisting-shuttle tfo bring the

journals of the latter over and in coincident

relation to the journals of the spindle 24 and
therebycarrythe filling-wire diagonally across
the space between the line-wires, where the

filling-wire is twisted with the line-wire 0’ by

the outwmd rotation of the coincident parts,
and it is this lateral shifting of the twisting-

shuttle and the eoactmmotatwn of the spm-'

105

11O

dles each in a constant dnectmn opposite to .

the other which cause the filling-wire to be fed
off the spool and be twisted over the line-wires
from opposite sides of the band, as stated.

It will be of course understood that the
speed of the drawing matrix-wheel, the take-
up reel, and the-opemtiou. of the -sh'uttle and
twisting devices are in unison, and that the
matrix-wheel serves to support the formed
band in horizontal and longitudinal align-
ment with the band- formmo* devices and to
deliver it at a fixed speed in smooth condi-

the surface blocks of the matrix-wheel are
disposed in such manner as to stand between
the diagonal strands of the filling-wire and
between the line-wires to lay and even the
band-wires and to support them under the

drawing action of the matrix-wheel in proper
-alwnment with the wire-carrying spindles.

blocks 43 of the evllndel 49 and to be fast | It Wﬂl also be mldelstood tha,t the sliding

"ﬁ."

115

120

125

For this purpose
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boxes 27 may be formed with or independ-

ently of the cam-abutting pins, and that the
‘sald boxes may be retained in position on the

~head-blocks by any suitable means which will

limit their reciprocating movement for the

- purpose stated.

IO
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An important feature in the organization
of my machine is the provision of a pair of
spindles for the two line-wires, each havin oa
wire-delivery passage at one side of the axis
ot rotation, each rotated alternately in a con-
stant direction opposite to the other and ar-
ranged in fixed relation on the frame, and a
shuttle for the filling-wire, having a wire-de-
livery passage at one side of its axis of rota-
tion and having an alternate lateral move-
ment for coincident relation with and rotated
by and with each separate spindle, so that in
each position the said coincident parts as an
entirety have a constant direction opposite
to the other when the said shuttle is shifted
thereto. In the operation of this colling and

intertwisting device it will be observed that

the spindles are geared each to a separate
mutilated gear for separate and independent

rotation in directions one constantly opposite

to the other, and that the shuitle is mounted
for separate and independent lateral move-

‘ent and for rotation by and with each spin-

dle, whereby the filling-wire is coiled in alter-
nately-opposite directionswith each sideof the
band over the line-wires, and both the filling
and the line-wires are intertwisted with each
other in successive coils along the straight
line-wires, in the way described, to make a
narrow band or ribbon braced and stiffened
as shown in Fig. 12. - S
Without limiting myself to the precise con-
struction and arrangement of parts, I claim—
L. In a machine for forming wire-fencing
bands, the combination,with a pair of spindles

for the line-wires, adapted to be alternately

rotated each in a constant direction opposite
to the other and each having an eccentri-
cally-disposed wire-delivery passage in one of
1ts Journals, of a twisting-shuttle for the fill-
Ing-wire, adapted to have a lateral movement
on its journals for alternate matching rela-
tion with the journals of said spindles and

having an eccentrically-disposed wire-deliv-

ery passage in one of its journals, whereby
when the said shuttle and active spindle-jour-
nal are in coincident relation and rotated to-
gether the said wires will be intertwisted or
colled together, substantially as described.
2. In a machine for forming wire-fencing

bands, the combination, with a pair of spin-
~dles for the line-wires, adapted to be alter-
nately rotated each in a constant direction

opposite to the other, each having its jour-
attened on one side, and an eccentri-

cally-disposed wire-delivery passage in one of
‘sald journals, of a twisting-shuttle for the
filling-wire, having corresponding flattened
journals and an eccentrically-disposed wire-
delivery passage in one of them, shuttle-
blocks having semiecircular recess - bearings I

| for said spindle-journals, and mechanism for

reciprocating the shuttle-blocks to bring the
Journals of the shuttle and of the spindles in
coincidence and simultaneously rotate both
to intertwist or eoil both wires in the way de-
scribed. | | | |
3. In a machine for forming wire-fencing
bands, the combination, with a pair of alter-
nately-rotating .spindles for the line-wires,
the rotation of each spindle being in a con-
stant direction opposite to the other, each

‘having a bowed form between its journals,

and each having an eccentrically - disposed
wire-delivery passage in one of its journals,
of an open frame journaled above said spin-

‘dles and having in one of its journals an ec-

centrically-disposed wire - delivery passage,
and a spool mounted in said frame for the
filling-wire, said journaled parts constituting
an intertwisting device, and actuating mech-
anism for shifting the twisting-shuttle later-
ally to bring its journals in matching rela-
tions with the spindles and to rotate the said
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shuttle and the active spindle together in

each of their matched positions alternately
and in a direction constantly opposite to in-
tertwist or coil the said wires, substantially
as deseribed. | |

4. In a machine for forming wire-fencing
bands, the combination, with a pair of alter-

nately-rotating spindles each having journal-

bores for the line-wires, the rotation of each
spindle being in a constant direction oppo-
site to the other, of a twisting-shuttle having
a journal-bore for the filling-wire, the jour:
nal-bores delivering said wires being eccen-

trically disposed, actuating mechanism for

shifting - said twisting-shuttle laterally to
bring its journals in matching relation with
the spindle-journals and to rotate the said
shuttle and its connecting-spindle to inter-
twist or coil the said wires, an idle spacing-
roll provided with circumferential rows of
pins arranged to engage and maintain the
relative distance between said wires in ad-

vance of the twisting-point, and a matrix-eyl- -

inder in advance of the idle-roll, substan-
tially as desecribed. o |

5. In a machine for forming wire-fencing
bands, the combination, with a pair of oppo-
sitely-rotating spindles having journal-bores

for the line-wires, the rotation of each spin-

dle being in a constant direction opposite to
the other, a twisting-shuttle having a jour-
nal-bore for thefilling-wire, the journal-bores

deltvering said wires being eceentrically dis-

posed to their axes, and actuating mechanism
for shifting said twisting-shuttle laterally-to

bring its journals in matching relation with

the spindle-journals and to rotate the said
shuttle and its connecting-spindle to inter-
twist or coil the said wires, of anidle spacing-
roll in advance of said journal-bores pro-
vided with circumferential rows of pins ar-

ranged to engage and maintain the relative

distances between said wires, a matrix-wheel
having circumferential rows -of projections
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 pins atthe tmstln -point, and mechanism for

| nately shifting said twisting-shuttle in coin-

“a spool for the filling-wire adapted to have a

‘dles alternately rotative, supplemented by a
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disposed in altermate relation at each Sldel gaging a circumferential cut in said pinion,

thereof, and a take-up reel for operation in
the way described.

6. In a machine for forming wire-fencing
bands, the combination, with the spindles for'
carrying the line-wires and a twisting-shut-
tle for carrying thefilling-wire, of the pinions
on the spindles, having circumferential face- |
flanges formed with circumferential cuts, and
Seﬂ*mentally-toothed flanged wheels engaging

sald pinions and their ﬂant‘res Shdmn* bOXOS
for the Jouma.ls of said thsLmn‘-shuttle and
cams engaging said journal- bo*{es on the
shafts of the segmentally-toothed flanged
wheels for alternately shifting said twisting—
shuttle from one spindle to the other for ro-
tation therewith, substantially as described.
7. In a machine for forming wire-fencing
bands, the combination, with the %pmdlecs for

carrying the line-wires arranged in parallel
relation, having axuﬂly-bored journals con-
necting bowed urooved parts, and head-blocks
11‘1V11]”‘ semlurcular bearings for said jour-
nals, of a- twisting-shuttle for e carrying the
filling-wire, boxes having semicircular bear-
ings for the journals of said twisting-shut-
tle, adapted to slide over in coincident re-
lation to the semicircular bearings for the
spindle-journals, the said journalsof the Spii-
dles and of the twmtm._, shuttle having coinei-
dent flattened sides, means for alter nately 1r0-
tating said Spmdles and means for alter-

cident relation to said sIdele -journalsfor ro-
tation therewith, substantially as described.

"8. In a maehme for forming wire-fencing
bands composed of three wires, a twisting de-

wires, mounted in fixed journal-bearings on
the frame and adapted to be alternately ro-
tated each in a constant direction opposite to
the other and having each a wire-delivery
passage at one side of 1ts axis of rotation, and
ashuttle formed of a journaled frame, having

lateral movement on its journals from one
spindle to the other and having a wire-deliv-
ery passage in one of 1ts journals and rotated
by and with each spindle, and means for sup-
porting and holding the wires being twisted,
whereby the filling-wire is caused to pass al-
ternately on opposite sides of the band at the
points of intertwisting, in the way and for
the purpose stated.

9. In a machine for forming fencing-bands,
a twisting device for carrying the line and
the ﬁlhnmF ‘wires, consisting of a pair of spin-

shuttlealternately rotative with each spindle,
a cylinder having circumferential rows of

operating said .‘apmdles in opposite directions,
consisting of a pinion on each spindle, havmn*
a. clrcumferentlal face-flange, a wheel havmn
gear-teeth on a portion of its mrcumference

bands,

engaging each pinion, and a circumferential
face-flange around its untoothed part for en- |

— o e— _'h——._.....,_h__.-l-l'"-."ll- — e— ww . - —

wheleby cach pinion is rotated a fixed por-
tion of the revolution of said segmentally-
cogged wheel and held non-rotative. the re-

‘mainder of such revolution, for the purpose

stated.
10. In a machine for forming wire-fencing
a twisting meuhamsm composed of
two line-wire- carrying spindles alternately
rotated each in a constant direction opposite
to the other and having a fixed relation to the
frame, and a 1w15t111ﬂ'-shuttle constructed to
be alternately matched and rotated with said
qpmdles to intertwist said wires, and a spac-
ing idle-roll having circumferential rows of
pins arranged to engage the inner sides of the
line-wires to hold ullem in alienment with
said spindles in advance of the twmtm o-point
and rotated by the drawing motion of raid
wires, substantially as descrlbed
11. In a machine for forming wire-fencing
bands,the combination, with two line-wire-car-
rying spindles constmeted to be alternately
rotated each in a constant direction opposite
to the other and having a fixed relation to the
frame, and a twisting-shuttle for carrying the
ﬁllmmmre, constmcted and arranged to be
alternately reciprocated and nmtched and ro-
tated by and with said spindles, of a matrix-
wheel having circumferential rows oL projec-
tions disposed in alternate relation at each
side of said wheel, and actuating mechanism

to continuously operate said ma,h' x-wheel, in.

the way and for the purpose stated.
12. In a machine for forming wire- -fencing

bands, the combination of a pair of spmdles,
for the line-wires, having a fixed relation to

the frame, each having an unbroken pinion

on one end and a wireed;elivery passage in its

other end, with a twisting-shuttle for the fill-

ing-wire, l‘eelproeatmﬂ‘ latel"ally in a. plane.

above smd spindles, a pair of gear-connected
shafts, each having a mutllated. oear sepa-
rately engaging eaeh spindle-—pinion to effect
the rotation of said spindles alternately each
in a constant direction opposite tothe other,
cams on said connected shafts for sh1ft1110
said shuttle, and suitable means for eontmu—
ously dmwuw the wires, subc'.t*mtnlly as de-—
seribed. |

13. In a machine for forming xnfll‘enfenglllg
bands, the combination of a pair of spindles
for the line-wires, having
the frame, each having an unbroken pinion
on one end and a wire- dehvery passage 1n its

a fixed relation to
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otherend, a twisting-shuttle reciprocating lat-

erally in a plane above said spindles, a mu-
tilated gear for separately engaging each spin-
dle-pinion to effect their rotation alternately
each in a constant direction opposite to the
other, cam-actuated slides for shifting said
bhuttle a continuously-rotating matrm—wheel
for contmuously drawing the formed band,
and a driving-shaft h:«:wmg direct connec-
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separate mutilated gear, substantially as de-.

seribed.
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- circumferential cut, the segmentally toothed
~and flanged wheels engaging said pinions and
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- blocks for the journals of said twisting-shut- i
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14. A machine for forming wire - fencing
bands of three wires, comprising a flat-top
bed or table whereon are disposed the follo-
Ing elements, in combination, viz: two fixed

parallel head-blocks 22 and 23,a pair of spin-
dles 24 and 25 for the line-wires 6 and b/, ar-

ranged at right angles between and in semi-
circular bearingsonsaid pillow-blocks, a block
27, arranged to slide on-each of said pillow-
blocks, a shuftle-frame 31, journaled in said

slide-block over said spindles and having a

spool 32 for the filling-wire 83, a flanged pin-

ion 37 on one end of each spindle, the oppo-

site ends of the latter and the corresponding
Journal of the shuttle-frame having wire-de-
livering passages at one side of their axis of

rotation,two parallel shafts 2and 11, mounted

along the ends of the pillow-blocks, each hav-
ing & wheel formed with a circumferentially-
toothed segimment 15 for engaging said pinions
and each wheel having a circumferential
flange 17 for engaging a curved cut 39 in the
flange 33 of the pinion for rotating said spin-
dles alternately each in a constant direction
opposite to the other,cams 6 and 7 and 12 and
15, arranged in pairs on said shafts, for oper-
ating said slide-blocks to shift the shuttle
from one spindle to the otherand engage their
journals, bevel-gear arranged to connect said

shafts for continuous and simultaneous rota-

tion toward each other, an idle-roll 40, hav-
ing circumferential rows of pins 41-for spac-
ing the line-wires, and a matrix-wheel 42, hav-
ing a continuous rotation for drawing the
band in the operation of forming it, and suit-
able gear connecting said matrix-wheel with
one of said side shafts. '

15. In a machine for forming wire-fencing
bands, the following mechanisms, in combi-
nation: thespindlesforcarryingtheline-wires,
their pinions having flanges each having a

their flanges, the shafts of said wheels con-
nected for simultaneous and equal rotation
in opposite directions, the twisting - shuttle
supplementing said spindles, the shuttle-

tle, the cams on the wheel-shafts for shifting
said shuttle-blocks to engage the spindle-jour-
nals with the journals of the twisting-shut-
tle, the cylinder having two rows of pins, the
reatrix-wheel, the take-up reel, and gear con-

necting 1t with one of said cam-shafts, sub-

stantially as deseribed. .
16. In a machine for forming wire-fencing

bands eomposed of three wires, a device for

coiling and intertwisting the wires,compris-
ing a pair of spindles for the line-wires, each
having a wire-delivery passage at one side of
its axis of rotation, each rotated alternately,

‘the rotation of each being in a constant di-

rection opposite to the other and arranged in
relatively fixed relations, and a shuttle for
the filling-wire, having a wire-delivery pas-
sage at one side of its axis of rotation and

‘having an alternate lateral movement and .

rotated by and with each separate spindle,
whereby the filling-wire is coiled in opposite
alternate directions—thatis, on opposite sides
with the line-wires—and both the filling and
the line wires areintertwisted with each other
at such coiling, in the way deseribed.

17. In a machine for forming wire-fencing

bands composed of three wires, the combina-
tion of a pair of spindles for the line-wires,
‘each having a wire-delivery passage at onc
side of its axis of rotation arranged in fixed

relative relations, gearing for separately and
independently engaging and rotating them

to each other, and a shuttle for the filling-

-wire, having a wire-delivery passage at one

side of 1fs axis of rotation, and gearing for

separately and independently engaging and

alternately shifting said shuttle for rotation

by and with said spindles, SHbsmntially as

described. |

In testimony whereof I have signed this
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specification in the presence of two subsecrib- go

ing witnesses.
HERMAN
- Witnesses: .
- C. R. WYLIE,
FFRED W. RANSOM.

EMIL SCHNABEL.
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