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(No model,)

) To all whom it ma Y concern:

Beltknown that we, PETTIS A. REID JAMES
KELLEY, and WALTER V. REID, eltlzens of

the Umted States, residing at Rlchmond in
5 the county of Wayne and State of Indlana

“have invented certain new and useful Im-.h

provements in Wire - Fabric - Making Ma-

‘chines; and we do hereby declare the follow-_
- 1ng to be a full, clear, and exact description.
ro of the mvenmon such as will enable others
- skilled in the art to which it appertams to

- make and use the same.

This invention relates to wire-fabrie- ma,k-.

ing maehlnery, and more parblculmly to ma-
| after each opemmon of securing a stay to the 65

I§ ehmes for the manufacture of wire fencing,

consisting of a series of longitudinal s:,tla,nds

~or line-wires and cross wires or stays Seeured
- - thereto at snitableintervals. -
The principal object of the invention is to
20 produce a simple, economical, and highly-
efficient machine for manufdcturmw wire
fencing of the above-noted character, WhICh
fenemfrsha,ll possess maximum strenwth and
'durablllty, with perfect tension and equal
25 elastieity throughout.
- Further Ob,]ectcs are to secure delivery of
the strand-wires in equal lengths to the ma-
chine and the mamtena,n(,e of said wires

‘under perfect tension during the operation

30 of attaching the stays therebo to provide im-

proved dewces for coiling the exm emities and:

intermediate portions of stays about the
strand-wires, so as to effect rigid and perma-
nent connections; to provide means for pro-
35 ducing erimps or anﬂ'ular bends in the strand-
wires at the points of connection to the stays
or at other desired intervals; to automatie-
ally advance and wind the ﬁmshed fabrie in
_ compact form and to provide for easily re-
40 moving the same from the reel; to provide
'1mproved mechanism for Opemtmﬂ' the stay-
- twisting, crimp-forming, and other operative
devices and for trausmlbtmg motion thereto
from the main shaft of the machine; to ren-

| 45 der the machine adaptable to the productlon )

of fencing of different widths, gages, and

forms cmd the simultaneous production of a

number of lines of fencing, and to improve

generally on apparatus of this same general
go character, -

of Fig. 1.

The invention will first be hereinafter more

'pa,t'tieulmly described with reference to the
accompanying drawings, which form a part
‘of this specification, and then pointed out in

the claims-following the description. . 55
In said drawings, in which similar partsin
the several views are designated by corre-
spounding letters of referenee, Figure 1 rep-
resents a plan view of a wire- fabrie making

‘machine embodying our invention. the parts 60

being in the position assumed 1mmed1ately

| after the introduction of a stay or cross wire
‘and while the reciprocatory clutch - jaws,

which engage and carry rearward the fabric

strand-wires, are in their extreme rearward
position. TFig. 2 is a side' elevation of the

- ‘same, the fabric and wires being represented

In place in" 'the machine. Fig. 3 is a similar
elevation, but with the parts in- the position 7o
assumed 1mmedlately prior to the@perablon

of attaching a stay to the strand-wires, the
said reciproeatory ¢luteh-jaws being now at
the limit of their forward movement. Fig. 4

I8 a vertical section taken on the line IV 1V 75
Fig., 5 is a partial side elevation
taken at the front of the machine and from

| the side opposite to that represented in Figs.

2 and 3. Fig. 6 is a fragmentary detail view,.

in front elevatlon showing mechanism for 8o
‘actuating the Ieclprocatory rack which oper-
-ates the stay -twisters, the parts mamtammﬂ'
the same relation as in Figs. 1, 2, 4, and 5
‘wherein said reciprocatory raek stands ab the

limit of its movement preparatory totravel to 8 .
effect the twisting operation. Fig. 7isa simi-
lar view, but wﬂzh the parts represented in the

relation’ assumed immediately following the

twisting operation thesaid reclproeatmyrack |
being now at itsopposite extreme position pre- go
paratory to movement to reverse the twisters.
Fig.81is a detail view, in side elevation, of one

of the strand- -wire feedin g and tensmnmcr de-
vices, the parts being represented-in posu:lon

to a,pply the tension and the dotted lines in- g5
dicating their position when the tension is re-

_-1ea,sed Fig. 9 is a front elevation of the de-

vices illustrated in Fig. 8. Figs. 10 and 11
are enlarged detail views-, in planand side

. elevation, respectively, of one of the “beat- 1co
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ers” or devices for advancing and maintain-
ing the stays in proper position for engage-
“ment by the twisters. Fig. 12 represents 1n
detail and on an enlarged scale a longitudinal
s verticalsection through one of the stay-twist-
ing devices. Figs. 13 and 14 are enlarged de-
tails, in end and side elevation, respectively,
of a twister-head, showing a strand-wire ex-
tending therethrough and across wire or stay
1o withoneof itsintermediate looped portionsin |
position to be twisted about the said strand-
wires. Fig.15isadetail plan view of adjacent
twisters of the two series of such devices and I
an interposed stay-cutting device of a double
15 machine for producing simultaneously two
lines of fencing. Fig. 16is a section taken
on line XVI XVIof Fig. 15. Fig. 17 is a de- |
tail view, in side elevation, of one of the re-
ciprocatorygripand draw jawactuating mem-
20 bers or rocker-cams with its operating erank
and roller, the full lines representing one ex-
treme position of said member and the dotted
lines indicating the opposite extreme posi-
~ tion. Fig. 18 is an end elevation of sald ac-
25 tuating member. Figs. 19 and 20 are corre-
sponding views of a similar rocker-cam or ac-
tuating member with its operating crank and
‘roller for reciprocating said jaws through a
oreater travel. Fig. 21is a detail view of the
30 erank for operating the rocker-cam repre-
sented in the last-mentioned figures. Fig. 22
is a detail plan view of one of the connecting-
rods for connecting the upper arms of either
of the above-mentioned rocker-cams to the
35 said reciprocating jaws. Figs. 23 to 25, In- |
clusive, are detail views of one of the spools
for the strand-wires; and Figs. 26 to 29, in-
clusive, are detail views of the winding-reel. ‘
Referring to the drawings by specific letters
10 of reference, A designates the supporting-
frame of the machine, consisting of suitable
side members and intermediate standards,
beams, and braces.
The letter B denotes a power-shaft, to
45 which power may be applied through a fric-
tion-pulley b, and C denotes an idle shaft,
driven through the medium of friction gears

ber of a bell-crank lever ¢° which is nor-
mally held in position to maintain the drum
b’ out of contaet with the drum ¢ by a re-
tractile spring e or other suitable means.
The longer member of said bell-crank lever
may be connected by a link ¢” to a lever €,
fulerumed to the framework of the machine
and having its free end under control of the
operator by a treadle or foot-lever K, which
may be fulerumed to any suitable support,

being herein represented as loosely mounted

on the end of a rock-shaft extending trans-
versely through the lower front portion of
the machine and connected to the wire-clutch
and crimp-forming mechanism. On depress-

ing the treadle E the power-shaft is moved,
through the medium of levers and links ¢° to
¢8, inclusive, to throw the drum 0’ into frie--

tional engagement with the drum ¢, the com-
bined leverage of the treadle K and the levers
e8, €5, and ¢° serving to transmit a powerful
pressure between the two friction-gears, while
onreleasingthetreadletheleversareinstantly

retracted torelease the saiddrum b’ from such

contact. Power may thus be applied and re-

tracted at will, and the machine may be in-

stantly started or brought to a full stop at
any stage of its operation for adjustment,
withdrawal of an imperfect or an improperly-
delivered stay, or for other purposes. It will
be understood that while the interposed idle
shaft C and gearing d are preferably em-
ployed for the purposes of properly reducing
the speed of the main shaft and taking the
initial strain when poweris applied the main
shaft might, if desired, be driven directly
from the power-shaft. - |

The longitudinal or strand wires, which

may be of any desired number and gage or

spacing, are threaded through the machine
and may be delivered thereto from a series
of horizontally-disposed spools, mounted for

economy of space in a vertical stand or rack

75

30
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100
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I at the front end of the machine, (see Figs. 5

and 23 to 25, inclusive,) and said spools, one
of which is provided for each wire, prefer-
ably consist each of a hub or central portion

or drums b’ and ¢ by the power-shaft and | f, having a depending spindle f', rotatable
driving in turn through gearing d the main | in a suitable bearing therefor, as f* and hav-".

o shaft D, from which latter motion 1s trans-
mitted to the various operative parts of the
machine. The friction gear or drum 0 is
preferably normally maintained out of con-
tact with the drum ¢', that end of the shaft

s5 B to which said drum 0’ is keyed or secured
being mounted in a movable journal-box e,
pivoted, as at ¢', to a member of the support-
ing-frame and adapted to be rocked to oring
said friction-gears into contact to apply the

60 power. The journal-box e (see Figs. 2 and 3)
may be provided with a depending lug ¢?, |
abutting a member of the machine-frame and

. gerving to properly limit movement of the
power-shaft away from the idle shaft when

65 the power is released and also provided with

an upstanding arm or projection ¢’, connect-
ed by a link ¢* to preferably the shorter mem- |

ing a number of radial sockets f%, in which
are fitted and secured the inner ends of

radial arms f%, provided with upstanding

brackets or angle-irons 1%, adjustably or slid-
ably mounted on said arms and secured in
place by set-screws or other suitable means,
the upper outwardly-projecting members ot

said brackets and the said radial arms thus

constituting extensible forks or bifurcations
to receive and hold the coil or bundle of wire,
which can be conveniently applied to the

spool by loosening and moving inwardly the

said brackets to clear the coil. The said ra-
dial arms are preferably of square or polygo-
nal cross-section to prevent turning within
their sockets or turning of the brackets f°
thereon. | | |

On leaving the spools the wires may pass

I15

120

125

120




G, which constitute members of the tension-

o
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<D

over a guide-roller or a series of guide-rollers | the pivots or axes of the tension-wheels, are -

ing devices, and -under tension-rollers H,

which latter bear them down against said
guide-rollers, the wires first entering the ma-
chine through eyes or guides ¢," which serve
to direct them and also fo prevent upward
pressure of said wires against the tension-.
rollers. The guide-rollers G, one of which is
provided for each wire, are keyed or other-
wise secured to a central shaft ¢', journaled
~ 1n suitable bearings at the .sides of the ma-
- chine, being thus all rotatable in unison), and

to assure uniform advance of every wire,
which has heretofore been attended with

difficulty in cases where wires of different.
‘sizes—such as the top, bottom, and interme-

diate wires of a fence—are employed in the

- same fabrie,; said guide-rollers may each be

20

provided with a number of circumferential
grooves g, Iig. 9, of preferably substantially

 semicircular cross-section and of several sizes
- conforming tothediameters of different-sized

 closely confined in said grooves and against
30

in the proper grooves of their respective guide-

rollers,. so as to make the distances from the |

center of the shaft ¢’ to the middle of each
wire substantially equal, and said wires being

the guide-rollers by the tension, it follows that
every wire will be advanced a uniform dis-

B tance during any degree of rotation of the

S35

40

guide - rollers, thus rendering all the wires
equally tautin thefinished fabric. In place of

theseveralguide-rollersasinglerollerordrum |
‘having suitable grooves at proper intervals
torecelve the different wires might be em- |

- ‘ployed;. though the construction shown is
. preferred, since it permits utilization of the
portions of the shaft ¢’ intermediate the said
wheels as bearings for the angle-like frames |

or braces A, which receive the strain from

- manipulative levers for throwing down the
- tension-rollers against the guide-rollers, said

frames h each comprising, preferably, a pair
~ of angle-shaped irons or brackets, enlarged.

and bored at their vertices and loosely mount-
ed on the shaft ¢' at the opposite sides of a

| guide-wheel- and _haalf’iﬂg"their.uppight mem-.

bers suitably joined, as by an interposed con-

“necting-iron A/, and their other members ex-

~ tending forwardly and bolted or otherwise
- secured to a beam or support, as 12, extend-

‘ing transversely across the machine. The
‘tension-rollers H may be mounted in rocking
- frames or supports i3, fulerumed in front of.
- the guide-rollers and preferably between the

forwardly-extending members of the angle-
~ shaped frames or braces -/, as shown at A4,
Kile

said frames /2® being preferably of such forma-

- tion as to permit adjustment therein of the

- tension-wheels to coverany one of the grooves
in the corresponding guide-rollers, which ad-

justment may be easily effected by means of

65 washers h°. "The free ends of the frames 23,
. which for the purpose of leverage are prefer-

ably removed a considerable distance from i ers or coilers for wrapping the extremities @ = -

\

F

pivotally connected, as at A, to manipulative
levers /%, which levers are also eccentrically
pivotally connected, as at A%, to yokes or pull- -
pleces /’°, having connection slightly yield-

able under tensile strain with the upright
members of theangle-shaped frames or braces
h, in- the eonstruction shown the said yokes
h? being loosely connected or swiveled to

5

bolts passing through and secured behind the -

connecting-irons /' at the tops of said braces
' and stout hard-rubber buffersor compression-
springs A being interposed between said 8o =
irons and the fastening-nuts, When a ten- .

sion-rolleris raised from contact with the cor-

responding guide-roller, the several parts as-

sume the relative positions indicated by dot- -

‘ted lines in Fig. 8, the manipulative lever A7.

being raised and thrown rearward, with the
pivot A° standing behind the pivot Af.

To -
apply the tension, the manipulative lever is
carried forwardly, moving the frame 723® to
‘bring the tension-roller against the guide-
~wires. The several strand-wires being fitted | roller or the wire thereon, and after such con-

tact by applying sufficient pressure to the

lever to compress the spring or buffer. A,

(which is designed to be compressible only .= =
95

under great force,) so.as to permit the pivot

h® to pass a point forward the pivot AS, said

lever is forced down to the position shown in

full lines, the pressure against the guide-roll- -

ers being considerably increased by the lever-
age acquired through the frame %% In such
position the lever is obviously self-loeking,s0
that constant high pressure is maintained =

I¢co

agalngt the wire, preventing all slipping, and

the tension devices are furthermore self-brac-

ing, the frames %2 and 73 being connected at

the extremities of each of them and upward
pressure against the shaffi g’ being substan-:

o5

tially coanterbalanced by the pressure of the

tension-rolleragainstthe guide-roller. Itwill -

be observed also that the tension-roller bears

-agalnst the guide-roller at a point somewhat
removed from the upper surface of the latter,
80 that the wire may be confined in its appro-
priategroove a considerable distance, thusin- =~
_ are formed
by means independent of the machine em- -

suring its proper advance.

The stays or cross-wires, which

ITO

bodyingthe presentinvention,consist of wires o
2, having loops or looped portions 3 formed . |

therein at intervals corresponding in number

and spacing to the strand-wires, the said loops
being preferably formed in alinement and at

120

right angles to the body of the wire, with the

twomembersof eachlyinginsubstantially the

same plane and the intermediate portions of
the wire extending or deflecting from and to

corresponding members of adjacent loops—
that is, from right to left, or vice versa—

125

throughout for the purpose of securing gen-

{.eral straightness of the stay, uniform action
| of the twisters, and uniformity and tichtness

of the knots or connections of the fabric.

130

"The letter I indicates the rotatable twist-
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and intermediate loops of the stays about the |
strand-wires, a series of which twisters cor-

responding in number and spacing to the
strand-wires are arranged transversely the
machine behind the guide-wheels, preferably
in substantial alinement with the upper sur-
faces thereof, the same being rotatably
mounted in bearings or journals 2 and pro-
vided with gear teeth or pinions 2/, adapted
to be engaged by a transversely-reciprocatory
rack J. Said twisters may consist of spindles
journaled in the bearings ¢, longitudinally

bored to receive the strand-wires and having
twister-heads ¢* fitting over and rigidly se-
cured to preferably the rear ends thereof,

Figs. 12, 13, and 14, said twister-heads be-
ing similarly bored concentrically with the
spindles, as at 73, and each head being pro-

vided at its face end with a twisting-rolleror |.p

device, preferably a pair of such rollers, as ¢4,
which may be journaled at opposite sides of
the central bore<® onspindlessecnred between

the twister-head and a rear face-plate ¢°, the
said spindles or roller-axes being at such dis-

tances from the center of the twisterastoleave

only about the space of the thickness of a stay-

wire between the central bore thereof and the
periphery of each roller. KEach face-plate ?2°,
which is of course rotatable with its twister-

head, is preferably cut away or slotted from:

the periphery to the centerand alsoa consider-
able amountabout the center, asshown at?’,to
permit the loop or extremity, as the case may
be, of the stay, which in operation is held
against the face-plates, to be pushed forward
through the slot between the plate and the
twister-head for proper engagement by the
twisting-rollers and to permit withdrawal
therefrom of the knot or connection after its
formation, one horn of the face-plate being
also preferably extended or inturned at the

mouth of said cut-away portion, as at </, to

engage and confine the loops or extremities

between the rollers in operation, said horn
or prong being also suitably beveled or re-
“duced at the extremity to prevent engage-

ment or eatehing thereof in the body of the
stay as the twister rotates. Inoperation,the

strand - wires being threaded through the
twisters, which prior to rotation maintain.
substantially the position shown in Figs. 13
and 14, the stay is laid upon the strand-wires |

flush against the twister faces or face-plates,

the loops thereof preferably depending beside
the respective strand-wires at the same sides

thereof as the horns or prongs 7‘, and by
means hereinafter explained said loops are

"moved forward through the cuf-away por-

~ tions 4%, as illustrated in said Figs. 13 and 14,

60

while the extremities of the stay, which pro-

jeet a suitable distance beyond the two out-

ermost strand-wires of the fabrie, are simul-
taneously bent down and snapped into the
slots 2° of the faces of the corresponding out-
ermost twisters. On rotation of the twisters
the horns or extensions 2' of the face-plates

| to attaching the succeeding stay.

721,605

tremities of thé-stay, confining them betweén

the face-plates and the twister-heads, and the

adjacent approaching twister-rollers engage

said loops or extremities immediately behind
the strand-wires or at the body of the stay
‘and wrap them closely about the strand-wires,

the other rollers following and securing or

pressing- the coils against said wires and also
| opposing the strain of the first-mentioned set

of rollers, while after completion of the knots
or connections the rollers of both sets con-
tinue to revolve, compressing the coils and
overcoming all tendency thereof to unwind
or relax. By reason of the slight amount of
space left between the strand-wires and the
peripheries of the revolving rollers the por-

| tions of the stays which are being wrapped are

held tightly against the strand-wires, the coils
revented from overlapping and rolled com-
pactly, thus insuring rigid and durable con-
nections, and, furthermore, the said revolv-
ing rollers, being disposed at opposite sides of
the strand-wires, prevent undue strain upon
orstretching of thelatter and consequent wear
of the central bores of the twisters. To fur-
ther insure against wear by the strand-wires

during the above-described operation, the

twister-heads are preferably recessed at the
rear ends of the bores 7% and provided with
apertured plugs or rings ¢, of hard metal or
other suitable material, which take the wear
and which may be renewed and replaced when
necessary. When the twisting operation is

completed, the entire fabric or fencing is

drawn rearwardly or toward the reel, the
knots or connections passing out through the
slots 4% of the twister face-plates, and the
twisters are then reversed by the rack, com-
ing again to their initial position preparatory
| The two
extremities of the stay are preferably twisted
in opposite directions, being of course oppo-
sitely bent down over the two outermost
strand-wires, (thus also tensioning the stay,)
and for this purpose the proper one of the

75
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said outermost twisters (see Fig. 1) is made

rotatable in an opposite direction to the re-

mainder of the series, as by independently
gearing the same with the adjacent twister
or, if wanting proper proximity thereto, with

an interposed idler 2’

115

It will be understood that the twisters and '

the corresponding guide-wheels and tension

devices may be of any desired number and

120

arrangement, according to the size and style

or the fencing or fabric. For the purpose of
clearness and simplicity there is represented
in Fig. 1 a machine designed for the produc-

tion of a single line of fencing and having
therefor a single series of twisters arranged

at intervals corresponding to the varying dis-
tances between the strand-wires of the fence;
but in practice the machines are preferably
constructed for the production -simultane-
ously of two or more lines of fencing, being
therefore accordingly provided with two or

immediately move pastsaidloops and the ex- i more series of twisters and corresponding
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gaide-wheels and tension devices. Thecross-| The stays may be delivered to the strand-
wires for the several series are preferably | wires from inclined guides or pointing-fingers
formed integrally and are introduced in the N, upon which they are laid one at a time 7o
~usual manner to the twisters, a suitable cut- | during each successive operation of the ma-
-5 ting-device being provided between the adja- | chine, and the time of delivery may be con-
cent twisters of each series to sever the cross- { trolled by fingers n, held normally closed
wire prior to the twisting operation, so as to | against the delivery ends of the guide-fingers
permit the severed ends to be secured to the |' N and intermittently opened to drop the stay 75
- outer wires of the two fabries to be formed in | just prior.to the twisting operation, the proper -
10 the usual manner. Such a construction is delivery of the stays immediately behind the
- illustrated inenlarged detailin Figs.15and 16, | twisters being insured by spring-pressed pins

- wherein are represented adjacent twisters of | 7’ , Fig. 4, or other suitable devices. The said
two series and an interposed cutting device, | fingers n may be secured to_ a rock-shaft n? 8o
the latter consisting of a blade or shearing- | here shown supported in bearings secured to

15 knife K, secured to a rock-shaft L, the move- | the upper member of a set of stationary wire-
ments of which rock-shaft are automatically | gripping jaws O,the rock-shaft being provided
controlled by mechanism hereinafter de- | with an arm n°, held to maintain the fingers |
scribed, and a standard or holder %, having a closed by a retractile spring #n!. Tointermit- 85

. mouthornotched portion, as &', against which tently open the fingers, the arm n® may be

‘20 the stay is lodged when forced against the | connected by a link n° to one end of a lever
twister-faces and past which the knife moves n°, the other end of said lever being yieldably
when the shaft is'rocked, thus severing the | connected, as by a retractile spring n’, to the

- cross-wire into stays for the two series. The | upper member of a similar set of longitudi- go
rock-shaft L carries also a series of *‘ beaters” nally-reciprocatory traveling wire gripping
25 M or devices for properly advancing and fore- | and drawing jaws P, so that therock-shaft is

Ing the stays against the twister-faces, said | turned to open ‘the fingers when the jaws
‘devices (shown in detail in Figs. 10 and 11) | travel rearward, Figs. 2 and 4, and oppositely
being arranged preferably one behind each ‘rocked to close the fingers when the jaws gs

- twister and cousisting of arms or members | travel forward, Fig. 3. Movementof the rock-

30 rigidly secured to the rock-shaft, which in | shaft under rearward pull of the jaws P may
rocking alternately elevates and lowers the | be limited by a stop »n° projecting in the way

~ beaters to throw the flat faces m’ thereof | of the arm n® from a suitable arm or support,
against and away from the rear face-plates | as n’, which may be secured to the said up- 1co

2" of the twisters, the face ends of the beat- per member of the stationary jaws.

35 ers being slotted or bifurcated, -as at m/, to| The strand-wires are passed between- the
clear the strand-wires. The beaters are pro- | transverse - stationary jaws or grippers O,
- vided with transverse projections m? which | thence between the reciprocatory traveling |

- when the faces m confront the face-plate 4° | wire grippingand drawing jaws P, and finally 103

~ stand preferably immediately beneath the | over asuitable guide-rollerto the reel z, which

40 strand-wires, and are further provided with | automatically winds the finished fabric. The _
forwardly-curved fingers or projections m3, | stationary jaws may - consist of transverse
upstanding at the sides, so as to clear said | beams or members mounted one above the

- face-plates’. Preliminarily to each twisting | other in fixed frames o at the sides of the ma- 110 -
operation, the stay being delivered in proper | chine,; one member, preferably the upperone,

45 position upon thestrand-wires, the rock-shaft | being rigidly secured to said frames with its
is rocked to raise-or advance the beaters, | lower side in substantial alinement with the
which strike and push the stay against the | twistersand the other member being arranged
face-plates +° of the twisters, the curved fin- | to reciprocate vertically therein to intermit- 11 5
gers m° moving over and holding the stay | tently grip and release the strand-wires, and
50 {irmly down on the strand-wires, and the pro- | preferably the adjacent or gripping sides or
Jections m® engaging and forcing the loops of | flanges of said jaws are provided with inter-

- the stay well through the slots 7°in said face- | engaging longitudinal strips or projectionso’;,
plates for engagement by the twisting-rollers. | as shown in cross-section in Fig. 4, which 120
On completion of the twisting operation the | clutch the wires more securely and produce

55 rock-shaft is oppositely rocked to depress or | short offsets or angular crimps therein in an
withdraw the beaters, thus permitting the | obvious manner. The crimps or offsets thus

- connections of the fabric to be withdrawn from | produced render the fabric elastie, and, as -

~ the twisters. The two outermost beaters are | shown in Figs. 2 and o, they provide snug 12¢
- provided with fingers m%, Fig. 3, upstanding | seats for the coils of the stays, preventing lat-
60 at the outer sides of each and similar to the | eral displacement. of the latter along. the
fingers m’® of the intermediate beaters, but | strand-wires. The traveling grip and drag
considerably larger, being adapted on rock- { jaws may be similarly constructed and ar-
ing of the shaft I. to bend down the extremi- | ranged and similarly provided with crimp- 130

‘tles of the stay which project beyond the two | forming devices,as atp’, said members being,

- 95 outerstrand-wires and snap the same into the | however, mounted in longitudinally-recipro-
slots +° of the face-plates of the two outermost catory carriage-frames p, which for the pur-
twisters. IR - . | pose of stability are preferably mounted on
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slides or bars p?, (seen more clearly in Fig. 1,) | so that in the first case said reciprocatory

slidable in bearings, as p? at the sides of the
machine, preferably on rollers within said
bearings.

ranged to reciprocate intermittently to orip
the fabric when at the limit of their forward
movement and on backward motion to draw

the fabric rearwardly, the stationary jaws re- :

maining separated during such backward
travel. When at the limitof their backward
movement, the traveling jaws release and si-
multaneously or an instant previously the
stationary jaws grip the wires, which are thus
held perfectly taut between sald stationary
jaws and the tension devices. During ad-
vance of the traveling grip and draw jaws
while the stationary jaws remain closed to
hold the strand-wires taut the twisters are
operated to secure the stay to said wires, and
at completion of this operation the traveling

jaws again grip the wires, and the stationary ;
fied and provision made forerimping the wire

jaws instantly release, whereupon the fabric
is ecarried rearwardly by said traveling jaws,
withdrawing the knots or conneetions there-
of from the twisters. |
It will be observed that the strand-wire
are always gripped and held taut either by
the stationary or traveling jaws, one set of
said jaws always clutching substantially Si-
multaneously or an instant before the other
releases, so as to stretch the fence or fabric

at all times independently of the action of the

reel, and thereby to stretch every strand of

35

40

the series with equal tension.

The longitudinal travel of the jaws P,
which determines the intervals between the
stays, may be made variable and is prefer-
ably fixed so as to bring at each rearward re-
ciprocation of said jawsa previously-attached

stay either directly between the stationary

jaws or to an equal distance from before to
beyond the same, so that said stationary

jaws crimp the strand - wires accordingly,

45

either at the stay or midway adjacent stays,
while the reciprocatory jaws are arranged to
always elutch and crimp said strand-wires at
the stays, the forward travel thereof always

terminating at the same point or limit, which

50

55

6o

may be fixed by stops @, standing in the path
of the carriages p and preferably adjustable,
as by slot-and-bolt fastenings or other suit-
able means. Thus in both cases crimps are
produced directly at the knots or connections
of the fabrie, thereby preventing longitudi-
nal movement or slipping of the stay on the
strand-wires, though in the latter instance
the stays are arranged at greater intervals
and at alternate crimps. During the clutch
by either of the jaws O or P the stay is of
course projected by the tongue member of
the crimping devices o' or p’ between the
oroove members, thus preventing mutilation.
of the coils. In the present construction

means are provided for regulating the length
of travel of the jaws P to equal either the
distance from the twisting devicesto midway
the jaws O or twice such distance, as desired, 1

The said traveling jaws are ar-

"main shaft.

jaws on each rearward movement draw back
the fabrie till the stay just previously at-
tached to the strand-wires is brought between

‘the stationary jaws which on closing thus

crimp at the connections, the erimps formed
by the preceding operation being of course
drawn the same distance rearward, where on
a return or later movement of the reciproca-
tory jaws they are again clutehed by the lat-
ter to draw back the fabrie, while in the sec-
ond case the fabric is drawn back twice as
far, carrying the said stay from the twisters
to an equal distance beyond or behind the
stationary jaws, which latter on closing thus
erimp midway the stay and the twisters, the

‘crimps at the connections being produced by

the reciprocatory jaws on a later movement.
If desired, the length of travel of the recip-

70
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80

recatory jaws might be made adifferent mul-

tiple than one or two of the distance speci-

at other points, so as to produce other fabrics
of varying design. |
In their longitudinal reciprocatory travel

‘the grip and draw jaws I” are actuated from
the main shaft B through the medium of pref-
erably a pair of rocking actuating members

or rocker - cams, as R R or S S, pivotally
mounnted in the machine-frame, as at r or S,
and of internal character or formation, being
operated by inner traveling contact-rollers
» and s/, carried by cranks 7° and s* on the
As herein shown, the jaws are

QO

95

I-0O

connected by rods T to the swinging arms or

ends of the rocker-cams R, which are de-

siened to reciprocate said jaws through their
lesser travel. The connection may, how-
ever, be changed when desired to the rocker-
cams S, which are designed to double the

travel of the jaws, said rocker-cams having

twice the throw of the first-mentioned rocker-
cams. REach rocker-cam R (shown in detall
in Figs. 17 and 18) is constructed with con-
fronting are-shaped surfaces 7%, each of which
is in turn traversed by the roller ' to main-
tain the rocker-cam stationary at one or the
other of its opposite extreme inclined po-
sitions, (being accordingly drawn with the
radius of the circle described by the outer

105
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115 °

periphery of said roller and oppositely posi-
tioned to lie, respectively, in the path thereof

during said respective opposite stationary
positions,) and said confronting surtaces ter-
minate at both ends in recesses or cut-away
portions 74, into the approaching one of which
the roller passes as it leaves each arc-shaped
surface 73, striking and bearing against the

“opposing wall 7° or 7° of the recess, and there-

by throwing the rocker-cam from one extreme
position to the otherand at completion of the
throw traversing the opposite arc-shaped sur-
face 7%, and thereby holding the rocker-cam
stationary in its later extreme position.
either extreme position the rocker-cam may
be supported against action of the roller by
the main shaft, which passes therethrough,

In.
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~though it is obvious that in some eenstrue- | gained onlyin a rearward dll’eLILlOH Wthh is

10

| tmns said shaft might terminate at the side

of the rocker-cam, which would then be other-

wise supported, AS by provi ling a slot for the

roller conformahle 10 its t,ravel In FKig. 17

the rocker-cam is represented in the extreme
position assumed to hold the traveling jaws |

R stationary at the limit of their rearward

movement, the roller traveling, in the direc-

tion of the arrow, one of the are-shaped sur-
faces 73, and Lhereby retaining the rocker-

- ¢am etatlonary in such position, and during

5

20
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this time said traveling jaws are operated hy

- means hereinafter deserlbed to release the
wires and the stationary jaws O to grip the.

same. On leaving said surface the roller

stnkes and bears a,framst the contact-surface

r of the lower recess 7%, thus throwing the

‘rocker-cam to its opposne exfreme position,

(indicated by dotted lines,) and thereby mov-
1ng the now open jaws P forwardly, and said
roller then passes up the opposite are-eha,ped
sarface, maintaining the jaws in their fore-
most position, during which time said jaws
are operated to grip the strand-wires and the
stationary jaws are simultaneously operated
to release thesame. 'When the roller strikes

the contact-surface 7% of the upper recess, the

rocker-cam is again thrown rearward, draw-
ing rearwardly l;he now closed jaws
the wires tightly gripped between the same.

It will be observed that by reason of contact
of the roller at the surfaces 75 and 7%, which
are respectively nearer and morer emote from

the fulerum 7, the jaws P are moved more
swiftly in theu forward or reverse direction

and mt,h greéater power in their rearward di-

rection when drawing the wires through the
machme, which is obviously very advanta-
geous.
detail in Figs.19and 20) issimilarly construect-

ed, having eonfrentmﬂ' arc-shaped surfacesss,

mmﬂ&rly termmamng 1n recesses or cut-away

- portions s, engaged by the roller at the respec-

o

55

6o

65

‘the rocker-cam reciprocates.
proper rocking movement of the member as:
- the roller passes either of the slots s7, said

tive centaet—surfaees s’ and sb to throw the
member;
greater threw without unnecessarily lenﬂfth
ening the roller-crank the said: eonfrontmﬂ'

sur feees are arrangedin closer proximity, and |
topreventinterference by theshaft Bsaid sur-

faces are intermediately intercepted byinter-
nal cutaway portions of the member or arc-
shaped slots s7, described from the fulerum s,

and which move over and inclose the shaft as
To prevent im-

rocker-cam may be provided on the crank

side thereof with curved projections orledges-

s°, preferably described concentrically with

| the sarfaces s°, which ledges are traversed by
an auxiliary roller s?, ear ried by an extension

of the crank-arm. (Shown more clearly in
Fig. 21.) The traveling jaws P are prefer-

ably arranged to move forwardly to the stops
Q In both thelr lesser and greater reciproca-
tions, the dlfferenee in travel being therefore

P with

Each of the rocker-cams S (shown in

but for the purpose of securing a

eﬁ?eeted by properly rearwardly melmmo* the

‘upper swinging arms or ends of the rocker-
cams S of frreater throw. The connecting-
rods T (shown in detail in Fig. 22) are pref
| erably adjustably or extenelbly connected to

7¢

the Jaws P, as by means of fastening serew-

bolts ¢, (eee Fig. 4,) and also prefemblv se-

75

cured to the arms or swinging ends of the

rocker-cams R or S, as the case may be,

suttable manner as to permit play, so as

‘to prevent jamming when the carriages p
In the present eonetruc- |
‘tion the ends of the connecting-rods are slot- -
‘ted and slidably secured, as by bolts ¢, be- -

abut the stops Q.

tweentheupper bifurcated ends of the reCk_er-

cams, the extent of play being regulated by
means of slides ?°, located in the slots behind
the bolts and swiveled to screws #, entered
through the connecting-rods and secured at

any ad.]uetment by festeninﬂ'-nuts or other

suitable means.
Thetravelinggripand dmw;;awe P are oper-
ated to grip and release the wires, preferably

by pin-and-slot eonneetions or 1n such other

80

90

thtou'rrhthe medium of eranks U and links U’, -

otally secured to the lower or verbleally nov-

able jaw, being pivotally supported by the

links, which are pivotally secured to or sus-

pended from the upper or fixed jaws in such

manner that when the links stand vertical
the cranks hold the jaws closed, movement

connected as shown, thecranks,which arepiv-

95
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thereof to separate the jaws being permitted -

only when the links are thrown to an inclined

position. The stationary jaws O are similarly

operated by cranks V and links V', similarly

‘arranged. Both thecranks U and V are pref-
erably provided with lever arms or exten-

105 -

sions, as 1 and v, respectively, which depend |

between mtermlttently lonﬂ'ltudlnally recip-
rocatory frames or slides W, slidable in suit-

‘able bearings at the sides of the machine and
‘having transverse pins or other devices, pref-

-1I0.

embly rollers, as w w? and w’' w? respectively -
adapted to engage at proper perlods the said

| lever arms or extensions % and v to operate

the cranks to open and close the jaws, the

I15

arrangement being such that when the sta-
twnary jaws O are operated to close the trav-

eling jaws P are operated to release, and vice
Versa.

jaws are shown at the limit of their rearward _-

movement and closed, the stationary jaws
being separated. On forward movement of
the slides or frames W, which is the first mo-
tion.occurring from such position, the rollers

w engage the lever-arms u, thereby swinging

Thus in Figs. 2 and 4 the travelmo- |

120 -

the ere,nks U and links U’ to positively sepa-

rate the jaws, (thoun'h in the present ar-

rangement the lower jaw falls by gravity the
instant the pivotal connections of the cranks

and links move from vertically beneath the

pivots of said crank and said lower jaw,) and

r3c

smultaneously or an instant previously, the

rollers ' , by engagement against the lever-

1 arms v, swmfr the cranks V a,nd links V' into
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such position as to positively close the sta-
tionary jaws O. The traveling jaws are now
moved by the cams R or the cams S,whichever
one they may be connected to atthe time, to

their extreme forward position, as shown in |

Fig. 3, said jaws remaining separated dur-
ing such forward travel and the links and
cranks maintaining the same relation, and
when at rest in such position the frames W
move rearwardly, the rollers w*® by contact
against the lever-arms u closing the jaws P,
and the rollers 2® by contact against the le-
ver-arms v closing the jaws O, whereupon
the jaws P move rearwardly, drawing out the
fabriec. Onaccountof the differencein travel

of the jaws P when actuated by the cams R

20

and the cams S, other rollers 2* are pro-

vided behind the vollers w for contact with
the lever-arms « in place of said first-men-
tioned rollers when the jaws are actuated
from the cams of greater throw, the said roll-

ers w being at such times removed. The le-
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ver-arms % may also be properly limited In
their movements by pins or stops, as ', pro-
jecting from the sides of the carriage p, or by
other suitable means.

- The slides or frames W, or one thereof,
may also actuate the beater rock-shaft L, be-
fore mentioned, said rock-shaft, as shown in
Fig. 5, having an arm [ connected, as by

means of the rod I’, to one of the said slides,

and it will be seen that the shaft L is rocked
to elevate and depress the beaters during for-
ward and rearward movements, respectively,
of the slides. -

The sliding frames W are actuated to re-
ciprocate intermittently by a rocker-cam X,

(shown more clearly in Fig. 4,) of construc-

tion similar to the cams R and S, already de-
seribed, and operated by a roller z, carried
by a crank 2’ on the main shaft, said crank
being set at such position relative to the

cranks 72 and s? as to throw the rocker-cam X

to either direction immediately after fall
throw of the rocker-cams R and S, so that
the frames or members W are reciprocated to
operate the stationary and traveling jaws the
instant the latter come to rest in either their
foremost or rearmost position.

In the arrangement herein represented the
rocker-cam X transmits its motion to the
sliding frames W through the medium of a
rock-shaft 22, having a rocker-arm z°con-
nected to the rocker-cam, and rocker-arms
zt Figs. 2 and 3, connected to said frames,
as by thé rods a°. |

The twister-operating rack J is also actu-
ated by a rocker-cam Y, of similar construec-
tion to those before described, the same be-
ing operated by a roller v, earried by a crank
1/ on a counter-shaft 33, driven by the main
shaft through the medium of bevel-gearing
3, the arrangement being such that the roller
throws the rocker-cam in a direction (or to-
ward the position shown in Fig. 7) to move
the rack to operatively rotate the twisters

- while the stationary jaws O are gripping the

|
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wires and the traveling jaws P are traveling
forwardly and in a direction (or toward the
position shown in Fig. 6) to reverse the rack
while the fabrie is being drawn rearwardly
by said traveling jaws, the roller traversing
in turn the opposite arc-shaped surfaces of

70

the rocker-cam to maintain the same station-

aryin its successive extreme positions during
the intervals when the traveling jaws P stand
at their respective foremost or rearmost posi-
tions pending release or gripping of the jaws.

The reel Z is driven to automatically wind
the fabric as the same isintermittently drawn
out by the traveling jaws P, preferably by
means of a slack belt passing around frie-
tion-pulleys Z' and Z?, keyed or otherwise se-
cured, respectively, to the main shaft and
the reel-shaft, suitable tension being impart-
od to the belt by a weighted roller Z*or other
means, so that when the reel, having taken
up the slack of the fabric, is thereby held
acainst further winding rotation the belt
slips on the momentarily-idle reel-pulley 77,
unwinding of the reel being at all times pre-
vented by means of a pawl-engaged ratchet-
wheel 74 Thus the fabric i tightly wound
as rapidlysas it is drawn out by the traveling
jaws without employment of expensive mech-
anism for auntomatically timing the reel to
compensate for the varying increase in size
of the roll being wound thereon.

To facilitate removalof theroll or bale from
the reel, which is generally attended with
difficulty by reason of the tension with which
the fabrie is wound thereon, the reel (shown
in detail in Figs. 26 to 29, inclusive) is pref-
erably of collapsible construction, and may
consist of a number of annularly-arranged
bars removably supported endwise between
heads or frames z, having radially-disposed
sockets, as z', to receive the ends of said bars,
which latter may be secured in place therein
by temporary wingsor binding-wires,asshown
in Figs. 1 and 4, the said heads being prefer-
ably detachably though rigidly secured at op-
posite ends of a central shatt, here shown of

shaped sockets, as 2%, in the heads. One end
of the said shaft, formed into a rounded
spindle, as 2%, which projects through one of
the heads and when the reel is in place, 1S re-
movably journaled to the machine-irame,
preferably on a flat bearing having an over-
hanging projection, as z%, under which the
spindle may be properly retained by a remov-
able pin z°. The opposite head is detachably
secured to the same shaft which carries the
ratchet 74 and reel-pulley Z?, as by means of
an integral wedge-block z° on said shaft fit-
ting a correspondingly-shaped slot z7in the

outer face of the head and secured therein by

g set-secrew or otherwise. Unduecross strain
upon this short shaft under pall of the reel-
driving belt may be obviated by bracing with
a strut or beam Z°, loosely mounted upon the
outer ends of said shaft and the main shaft.
The reel may obviously be detached from the

polygonal confiuration to fit correspondingly-
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machine and the heads separated from their | before described -forée dnd hold the'.- stay

connecting - shaft, whereupon the bars will | against the twister face-plates 7’, with the ex-

collapse to permit withdrawal of the- coil of

wire. | - | |
- Theoperation of the machine will be readily
understood from the foregoing description,

taken in connection with the accompanying

- drawings. Tointroduce the strand-wires, the

IO

£5

20

30

machine may be brought to the position shown
in Figs. 1, 2, and 4, it being remembered that
the machine may be instantly started or

brought to a full stop at any stage of its move-
ment by manipulation of the treadle or foot
lever E to throw the friction-gear ?' into or

out of engagement with friction-gear¢. The
tension-rollers H being now raised,the strand-
wires are passed over the guide-rollers G in
their respectiveappropriate feed-grooves, are

threaded through the twisters I, and inserted

between the open stationary gripping-jaws O.

!

|

The machine may now be further operated to -

move the reciprocatory grip and draw or trav-

~eling jaws P to their forward open position,
IFig. 3, where the wires are inserted between

them. The tension-rollers being now forced
down upon the wires on the guide-rollers, the

movement 1s continued, whereupon said jaws

Pcloseand grip the wiresand travel rearward,
drawing them perfectly taut, and as the travel-
ing jaws release the stationary jaws close

- and grip the wires and hold them perfectly
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of said traveling jaws.

taut during the succeeding forward travel
The operation of se-
curing the stays to the strand-wires may be
begun as soon as the strand-wires have once
been clutched and carried rearward under
tension by the traveling jaws P, a stay being
placed upon the delivery or guide fingers N
during each successive action of the machine.
As the jaws P approach the limit of their
rearward movement the rock-shaft n*® is
rocked by reason of pull on the spring con-
nection n* to open the fingers n, thus drop-
ping the stay upon the strand-wires behind
the twisters, said stay being preferably held
at one end by the operator, who stands at the
side of the machine to control the treadle E
and who maintains the stay with its inter-

‘mediate loops bearing against the proper
sidesof the respective strand-wires. The jaws

P, having now reached the limit of their rear-
ward travel, (during which rearward travel
the twister-operating rack J has been moved
by its actuating rocker-cam Y to the position
shown in Fig. 6, while the rocker-cam X,
which actuates the reciprocatory slides or
frames W, has been maintained by its opera-
tive roller stationary in its rearwardly -in-

clined position, as shown in Fig. 4,) the roller

2 now throws the rocker-cam X to its oppo-

site position,thusmoving forwardly the slides

or frames W, and thereby caunsing the sta-

~ tionary jaws O to grip the wires and the trav-

eling jaws P> to release, while at the same
time the rock-shaft I.is rocked to advance

!

S

tremities and intermediate loops thereof ex-
tending through theslots 7° of said face-plates
for properengagementby the twisting-rollers.

70

During the last- mentioned movement the

twister-rack-actuating rocker-cam Y remains

stationary in its extreme position, (shown in -

Big. 6,) its operating-roller ¢ passing up one
of {its confronting are-shaped surfaces to the

75

point indicated by dotted lines ready to

throw said rocker-cam to move the rack in a

direction to effect the twist, and the rocker-

cams R or S, as the case may be, likewise re-
main stationary, their operating-roliers simi-

larly traveling to positions ready to throw

sald members in a direction to move the jaws
P forwardly. The strand-wires being now
held taut between the tension devices and
the stationary jaws O, as by vises, the rocker-
cam Y i8 thrown by its operating-roller to the
position represented in Fig. 7, thus moving the

during the twisting operation, hereinbefore

30

rack J to operatively rotate the twisters, and

Q0

fully described, the traveling grip and draw

jaws Pare returned by theiractuating rocker-

cams R or S, as the case may be, to their fore-

most position, ready to again grip and carry
rearwardly the fabriec. On completion of the
twist,said traveling jaws beingnowatthelimit
of forward travel, theslides W instantly move

rearwardly by rearward throw of the rocker-
cam X, thus lowering or withdrawing the

beaters, causing the reciprocatory jaws P to
close and grip the wires and releasing the
stationary jaws P, the rocker-cams R and S
and. also the rocker-ecam Y being meanwhile
maintained stationary. The jaws P then
travel rearwardly again, drawing out the fab-
ric under tension, during which travel the

rocker-cam Y is thrown by its operating-roller

toward the position shown in Fig. 6, return-
ing the rack, which completes the cyele of
operations, the succeeding stay being now

95

1CO

105.

110

dropped into place by opening of the fingers

n as the jaws P approach again the limit of
their rearward movement. Asbeforestated,
when the traveling jaws P are connected to
the rocker-cams R the fabric is at each re-
ciprocation of said jaws drawn rearward a

distance equal to the distance from the twist-

ers to the ecrimping devices of the stationary

IIS-

jaws O, which on closing thus crimp the

strand-wires directly at the knots or connec-
tions of the previously - attached stay, the
traveling jaws also gripping the wires at the

‘same points on a later movement, while when

said jaws P are connected to the rocker-cams

S of greater throw the fabric is drawn rear-

wardly double such distance, the wires being

the jaws P and gripped and crimped by the

120

125

thuserimped at the connections of the stay by

jaws O at points midway such connections.

When sufficient length of the fabric has been
produced, the rearmost extremities of the

the beaters M, which in the manner herein- | strand-wires may be secured in any suitable

130
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10

manner to the reel, which will then auto-
matically wind the fabric into rolls or bales,
as previously explained.

It will be understood that the invention is
susceptible of various modifications in details
of construction and arrangement of parts
without departing from the scope thereof.

Having thus fully described our invention,
what we claim as new, and desire to secure
by Letters Patent of the United States, 18—

1. In a wire-fabric-making machine, the

combination with means for intermittently

feeding aseries of strand-wires, of mechanism

for wrapping about said strand-wires, during
their intermittent periods of rest, the extremi-
ties and intermediate loops formed in stays
or cross- wires laid upon said strand-wires;
substantially as deseribed.

2. In a wire-fabriec-making machine, the
combination with means for intermittently
feeding a series of strand-wires, of mechan-
ism for simultaneously wrapping about said
strand-wires, during their intermittent pe-
riodsof rest, the extremities and intermediate
loops formed in stays or cross-wires laid upon
said strand-wires; substantially as described.
" 3. In a wire-fabric-making machine, the
combination with means for feeding a series
of strand-wires, of mechanism for wrapping
about said wires portions of stays laid there-
upon, and means for producing short crimps
or bends in the strand-wires at intervals co-
incident with the connections of the stays to
prevent movement of the latter along the
strands; substantially as described.

4. In a wire-fabric-making machine, the
combination with means for feeding a series

of strand-wires, of mechanism for wrapping |

about said wires the extremities and interme-
diateloopsof stayslaid thereupon, and means
for producing short ¢rimps or bends in the
strand-wires at intervals coincident with the
connections of the stays to prevent move-
ment of the latter along the strands; sub-
stantially as deseribed. |

5. In a wire-fabric-making machine, the
combination, with means for feeding a se-
ries of strand-wires, of mechanism for secur-
ing stays or cross-wires at intervals thereto,
and means for producingshort angunlar bends
or offsets in the strand-wires at the connec-
tions of the stays to prevent lateral move-
ment of the latter along the strands; sub-
stantially as described.

6. In a wire-fabric-making machine, the
combination, with means for feeding a series
of strand-wires, of mechanism for securing
stays at intervals thereto, and means for
forming short angularerimps or bends in the
strand-wires at the connections of the stays,
and similar erimps at intermediate points;
substantially as described. -

7. In a wire-fabric-making machine, the
combination, with means for feeding a series
of strand-wires, of mechanism for securing
stays at intervals thereto, and means for

varying the distance between the points of |

791,605

attachment of adjacent stays; substantially
as described. "

8. In a wire-fabrie-making machine, the
combination with means for intermittently
teeding a series of strand-wires,of mechanism
for attaching stays at regular intervals there-
to, and means for changing the feed inde-
pendently of the remaining operative mech-
anism, whereby said stays may be attached
at different intervals; substantially as de-
seribed. | |

9. In a wire-fabric-making machine, the
combination, with means for feeding a series
of strand-wires, of mechanism for produc-
ing short erimps or bends atintervals therein,
means for attaching stays to the strand-wires
at intervals, and interchangeable feed-oper-
ating devices whereby the stays may be at-
tached so as to leave erimps between adja-
cent stays; substantially as described.

10. In a wire-fabric-making machine, the
combination, with means for feeding a series
of strand-wires, of mechanism for producing
short crimps or bends at intervals therein,
means for attaching stays to said strand-
wires at intervals, and interchangeable feed-
operating devices whereby the stays may be
secured to the erimps of each series or of al-
ternate series, as desired; substantially as
desecribed. o

11. In a wire-fabric-making machine, the
combination, with means for intermittently
feeding a series of strand-wires, of mechan-

ism for producing at intervals therein short

angular crimps offset from intermediate
straight portions, substantially as and for the
purposes described. :

12. In a wire-fabric-making machine, the
combination, with means for intermittently
feeding a series of strand-wires, of mechan-

70

75

30

80

95

100

105

ism for producing at intervals therein short

angular ecrimps offset from intermediate
straight portions, and means for attaching
stays in the seats formed between the ends of
said crimps, substantially as described.

13. In a wire-fabric-making machine, the
combination, with means for intermittently
feeding or drawing the strand-wires under
tension, of devices for independently main-
taining said wires tant during the interme-
diate intervals between the periods of feed-

ing, and mechanism for attaching stays to

said taut strand-wires during said intermedi-
ate intervals; substantially as described.
14. In a wire-fabric-making machine, the

combination, with means for intermittently

feeding or drawing the strand-wires under
tension, of means for independently holding
said wires taut during the intermittent non-
feeding periods, means for simultaneously
producing erimps or bends in said strand-
wires, and mechanism for attaching stays to
said wires while at rest; substantially as de-
scribed. | | o

15. In a wire-fabric-making machine, the
combination, with means for alining and ten-
sioning the strand-wires, of traveling devices

TIO
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arranged to intermittently grip and draw said | limits of its for ward and. baekwmd travels, a

strand-wires a distance against the tension,

and in bermedmtely—dlsposed devicesarran ged |
to grip and hold said wires taut when released
by the traveling devices and during return

movement of the latter; suhstanmally as de-
scribed.

16. In a wire-fabric- maklng machine, the
combination,
vices, of the reelproc&tory jaws arranﬂed to

intermittently grip and draw the wires a dis-
tance out from the tensioning devwes, and
the stationary jaws arranged to grip and hold

taut said wires when released by the recipro-
catory jaws; substantially as deseribed.
17. In a wire-fabrie-making maehme, the

combination, of the intermittently- -reciproca-
tory grip and draw devices, and the station- .
ary wire gripping and holdmg devices, with .
‘means whereby said stationary devices are
operated to respectively grip and release the .
wires substantlally simultaneously with re-
lease and gripping thereof by the reciproca-

tory devices; substantially as described.

18. In a wwe -fabriec- makmg machine, a se-
ries of stay-twisters, an mtermlttently-reclp- |
rocatory carriage having clutech devices ar--
ranged todraw back the strand-wires on back-

ward travel of the carriage, stationary elutch

devices arranged to hold said wires taut dur- ;

ing forward tmvel of said carriage, means

whereby sald statwnary devices are operated |

to cluteh the wires and the traveling devices |
| strand-wires, means for inter mlttenbly feed-

ing the str'and wires, and a crimping device.
| .posmoned to suecesswely crimp said strand-

to release them when the carriage stands at

the limit of its forward travel and vice versa

when at the limit of its backward travel, and

means for operating the twisters while the

carriage moves forwa,rd Substantlally as de-

Scrlbed

19, In a mre-fabrlc makmﬂ' machine, a se-
ries of stay-twisters, an mtermlttently -recip- .
rocatory carriage havmﬂ' clatch devices ar-
ranged to draw back the strand - wires on
backward travel of the carriage, stationary
clutech devices arranged to hold said wires
taut during forward T,ravel of said carriage,
- mmeans Whereby said stationaryand travehnn' ;:
clutch devices are respeetwely operated to_
~grip and release the wires and vice versa
when the carriage stands respectively at the -
limits of its forward and backward travels,

- means for forcing the stays into enﬂaﬂ'ement

55

60

. cluteh devices arranged to hold said wires
taut during forward travel of said carriage,

by the twisters when said stationary clutch.

devices grip the strand-wires, and means for
operating the twisters whlle the carriage
moves forward; substantially as deserlbed
20, In a wire- fdbrle making machine, a se-
ries of stay-twisters, an lntermlttently -TeCIP-

rocatory carriage hamng cluteh devices ar-

ranged to draw back the strand - wires on
baekw&rd travel of the carriage, stationary

~ means whereby said stationary and travelmﬂ'

cluteh devices are respectively operated to
grip and release the wires and vice versa

with the wire - tensioning de-

| to hold

series of beaters arranged to respectively ad-

vance the stay to the tWIStel‘.’: and to with-

draw therefrom simultaneously with the op-

g el

7° 

erations of said stationary devices to clutech
or release, and means for operating the twist-

ers while the carriage moves - forwa,rd sub

stantially as descrlbed
21. In a wire-fabric- making maehme a, 8-

75

ries of stay-twisters, a rock- sha.ft carrying a -

series of beaters, reciprocatory gripping-jaws

arranged to mtermlttently draw the strand- .

wires thronﬂ'h the machine on travel in one

direction, stationary gripping-jaws arranged
said wires taut daring the return
travel, and a reciprocatory actuator arranged
0 mmultaneously operate sald jaws to grip

or release and the rock-shaft to advance or
withdraw the beaters from the twisters, sub-
stantially as desceribed. |

22, In a wire-fabric-making machme a se-

drawing or feeding the strand-wtres through
the machine, and for simultaneously dehv

80 .

ries of stay-twisters, means for mtermlttently |

90

ering stays thereupon means for clutching

and holdmﬂ' taut said strand-wires lmmedl-

ately after eaeh Intermittent feed thereof and

for simultaneously advancing the stay to the
twisters, and means for operatmﬂ' the twist-

95

ers pI‘IOI' to the succeeding feed; substan-

tially as described.

23. In a wire-fabric- maklnﬂ' machine, a se--_

ries of twisters for securing stays to the

wires after each intermittent feed at the con-

nections of prewously-attaehed stays; %ub--
| stantially as described.

ICO

105

24. In a wire-fabrie- makmﬂ' machine, a se-

riesof devices for securing stays to the strand- |

wires and reciprocatory grip and erimp form-

ing Jaws arranged to intermittently draw the

strand-wires throuu'h the machine, said jaws

“being arranged to grip the wires at the con-
nections of plewously attached stajs, sub-

stantlally as described.

25. In a wire-fabric-making maehme a, S@-

ries of stay- -twisters, remprocatory grip and

'cnmpm jaws arranﬂ'ed to draw the strand-
‘w1res therefrom a dlstance after each twist-

ing operation, said jaws being arranged to

'ﬂ'rlp and thus crimp said wires a the connec-

110

115

120.

tions of stays prekusly attached, and inter-

mediate stationary grip and crlmpm J&WS

seéribed.

26. In a wire- fdbl‘lc maklu ¢ machine, a se-
ries of twisting devices, med,ns for permdlc-

ally operatmfr the same to  secure stays to
strand-wires, crimping-jaws arranged to grip
and hold the strand- -wires statwnar_} during

the twisting operation, reciprocatory travel-
| Ing jaws arranﬂ‘ed to intermittently grip and

draw said stra,nd -wires through the maehme

‘when the carriage stands respectively at the { and means for varymﬂ' the travel of said re-

. e N o g
' . I T R e L R KT BT A
I ar T lab:mi i e | ik

1arranged to grip and crimp said strand-wires
betweeu S.‘:le eonneemons Substantlally asde-
rzg
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ciprocatory jaws so that said strand-wires

may be drawn at each reciprocation into po-

sition to be erimped by the stationary jaws
either at the connections of the staysoratin-
termediate points, as desired; substantially

as described.

97. In a wire-fabric-making machine, the
combination with a series of stay-securing de-
vices, of a rotary member over which the
strand-wires advance thereto under tension,
said member having a corresponding series
of circumferential grooves or channels which

receive and aline said strand-wires; substan-

tially as described.

28. Ina wire-fabric-making machine,means
for feeding a series of strand-wires through
the machine, and means for advancing the
soveral wires in equal lengths, thereby insur-

ing uniformity of feed; substantially as de-

scribed.

29, In a wire-fabrie-making machine, a ro-
tary member over which the strand-wires

advance having a series of circumferential

orooves which receive said wires and bring
their longitudinal axes or centers substan-

tially equidistant from the axial center of said

rotary member, and means for maintaining

the wires in said grooves while being drawn

over said rotary member; substantially as de-

seribed. |
30. In a wire-fabric-making machine, a ro-

tary member over which the strand - wires

advance having a series of circumferential
orooves or channels which receive said wires
and bring their centers substantially equidis-
tant from the axial center of the member,
means for pressing said wires against the
member to prevent slipping, and means for
simultaneously drawing all of sald wires

through the machine against such pressure;

substantially as desecribed.
31. In a wire-fabric-making machine, the

combination with a series of stay-twisting de- j

vices, of a rotary member over which the
strand - wires advance thereto, said member

havingseveral corresponding series of cireum-

ferential grooves of varying sizes, and means
for retaining the wires in said grooves; sub-
stantially as deseribed.

32. In a wire-fabric-making machine, a se-
ries of uniformly-rotative guide-rollers over
which the strand-wires pass, said guide-rollers

having cirecumferential grooves in which the
strand-wires lie with their longitudinal cen-

ters substantially equidistant from the axial
center of the rollers, a series of tension-roll-

ers pressing said wires against the guide-roll-
ers, and means for simultaneously drawing:
all of said wires through the machine; sub-

stantially as described. |

33. In a wire-fabric-making machine, the
combination with means for feeding strand-
wires, of a series of uniformly-rotative guide-

rollers, each provided with a number of cir-

cumferential grooves of different sizes, sub-
stantially as and for the purposes described.
34, In a wire- fabric-making machine, a

721,605

strand-wire-tensioning device comprising a
cuide-roller having a peripheral groove for the

| wire, a tension-roller adapted to bear against

the wire in said groove, and means for apply-
ing and maintaining substantially non-yield-
able pressure upon said tension-roller, sub-
stantially as described.

35. In a wire - fabric- making machine, a
strand-wire-tensioning device comprising a
guide-roller, a tension-roller, means for sus-
taining said tension-roller out of contact with
said guide-roller and means for moving the
tension-roller into contact with and maintain-

ing a practically non-yielding pressure upon

the wires passing over said guide-roller; sub-
stantially as described.: |
36. In a wire-fabric-making machine, a

-strand-wire-tensioning device comprising a

cuide-roller, a tension-roller mounted in a

movable support, and a manipulative lever

connected to said support, combined with a
coacting pressure device arranged to force
said tension-roller to bear the wire against the
cuide-roller; substantially as described.

~ 387, In a wire-fabric-making machine, a
strand-wire-tensioning device comprising a
guide - roller, a cooperating tension -roller
mounted in a movable support and a manip-
ulative lever connected thereto arranged to
force the tension-roller under pressure against
the guide-roller, the parts being self-locking
in position to apply the pressure; substan-
tially as described. |

38, In a wire-fabric- making machine, a
strand-wire-tensioning device comprising a
guide-roller and a codperating tension-roller,
a movable support for the latter, a manipula-
tivelever pivotally connected theretoand hav-
ing an eccentric fulerum; the arrangement
being such that when said fulerum stands at
one side of the pivot, the frame is held in po-
sition to sustain the tension-roller out of con-
tact with the guide-roller, and when at the
opposite side said frame is held to maintain
the tension-roller under pressure against the
guide-roller; substantially as described.

39. In a wire-fabric-making machine, a
strand-wire-tensioning device comprising a
cguide-roller, and a codperating pressure-ap-
plying device adapted to bear the wire against
the same, a movable support for the latter, a
member pivotally connected to sald support
and having an eccentric fulerum, and means
whereby when the pressure device bears
against the guide-roller the said fulerum may
be carried by force past a dead-center, there-

by exerting pressure againstsaid guide-roller;

substantially as described.

40. In a wire-fabric-making machine, a
strand-wire-tensioning device comprising a
cuide-roller and a tension-roller mounted in
a movable support, a manipulative lever piv-
oted to said support and having an eccentric
shiftable fulerum, and means whereby when
the rollers contact said fulerum may be shift-
ed past a dead-center by application of force
to the lever to bear the tension-roller forcibly

75

80

QO

95

100

105

I10

r15

120

125

130




721,605

aga,in'st the guide-roller; subétantially as de- | a movable stipport for the latter, a manipu-

scribed. _ o .

41. In a wire-fabric-making machine, a
strand-wire - tensioning device comprising a
guide-roller and a coOperating tension-roller

mounted in a movable support, a manipula-

tive lever pivoted to said support and having

- an eccentric shiftable fulerum, the parts be-
1ng slightly yieidable under strain, whereby

10

- substantially as described.
15

20

when the rollers are brought together said
fulerum may be shifted against resistance
past a dead-center by movement of the lever
to apply pressure against the guide-roller;

42. In a wire-fabric-making machine,
strand-wire - tensioning means comprising a
guide-roller, and a co0perating pressure-ap-
plying device adapted to bear the wire there-
against,-a movable support for the latter, a
manipulative lever pivoted thereto and hav-
ing an eccentric shiftable fulerum, and a

. brace having connection yieldable under
- strain with said fulecrum, the arrangement

L

being such that when the pressure device is

against the roller the lever may be moved to
apply pressure by force to shift its fulerum

- past a dead-center, overcoming the yieldable
- resistance of the brace; substantially as de-

35

40

45

.50.

scribed.

- 43. In a wire-fabric-making machine, a
~strand-wire-tensioning device comprising a

guide-roller and a codperating tension-roller,
a movable support for the latter, a manipula-

tive lever having a pivotal connection there-

to and having an eccentric shiftable fulerum
and a brace having connection yieldable un-

der strain with said eccentric fulerum; the

arrangement being such that on movementof
the lever to bring the tension-wheel into con-
tact the fulerum is shifted to position to re-
sist the brace, whereupon the lever may be
further moved to apply pressure against the
guide-roller by application of sufficient force

to shift said fulerum pasta deac-center, over-

coming resistance of the brace; substantially
as described. - |

- 44. In a wire-fabric- making machine, a

strand-wire-tensioning device comprising a
guide-roller and a codperating tension-roller,
a movable support for the latter, a manipu-
lativelever havinga pivotal connection there-

toand having an eccentric shiftable fulerum,

and a brace having connection yieldable un-

55
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der strain with said fulerum, the arrange-

ment being such that when the lever is moved
~to throw the tension-roller against the guide-
roller the fulcrum is brought toward a dead-
center to resist the brace, whereby said lever

imay be further moved to shift the fulerum
past the dead-center by force to overcome re-
sistance of said brace, the parts being thereby
self -locking in position to apply pressure

- against the guide-roller; substantially as de-

65

- guide-roller and a codperating tension-roller, | members mounted at the sides of said roller.

scribed.

45, In a wire-fabric- making machine, a

strand-wire-tensioning device comprising a

lative lever pivoted thereto, a pull-piece to
which said lever is eccentrically fulerumed,
a brace and an interposed spring secured to

13

said pull-piece to resist strain, whereby said

lever may be moved and maintained in posi-

“tion to apply pressure against the guide-roller R

by force to shift its fulerum from behind to

and past a dead-center in fronf of the said

pivot; substantially as described.

46. In a wire-fabric-making machine, a

strand-wire-tensioning device comprising a

guide-roller and a codperating tension-roller,
a movable support for the latter, a manipu-
lative lever pivoted thereto and having an
eccentric shiftable fulerum, a brace, a pull-
piece secured to said shiftable fulerum and
secured behind the brace and an interposed

compressible device; the arrangement being -

such that when the tension-roller stands in
contact with the guide-roller the lever may
be further moved to shift its fulerum past a
point in front of the pivot by application of
force to compress the said compressible de-

3o

90

vice, thereby exerting pressure against the

‘guide-roller; substantially as deseribed.

47. In a wire-fabric- making machine, a
strand-wire-tensioning device, comprising a
guide-roller and a codperating tension-roller,
a swinging frame or support for the latter

95

having an extended free arm, a manipulative

lever pivoted to said arm and having an ec-

centric fulerum, and a brace having connee-

tion yieldable under strain with said eccen-
tric fulerum; the arrangement being such

100

that on movement of the lever to throw the.

tension-roller into contact with the guide-
roller the fulerum thereof is shifted to posi-

I05

tion to draw against the brace, whereby said
lever may be further moved by applieation

of force to cause the brace to yield, and there- -

by applying increased pressure against the

guide-roller; substantially as described.
- 48. In.a wire-fabric-making machine, self-

ITO -

contained wire-tensioning means comprising
arotary member, a brace mounted on theshaft =

thereof, a pressure-applying device adapted
115

to bear the wire against said rotary member,
a movable support for said pressure device,

and means connecting said brace and support

whereby they may be drawn together; sub-
stantially as described. =~ . -'

49. In a wire-fabrie-making machine, self-
contained wire-tensioning means comprising

“aroller, a brace mounted on the shaft thereof,
‘& pressure device adapted to bear the wire
against the roller, a swinging support there-

for fulerumed to said brace, and means con-
necting the swinging portion of said support
with the brace whereby the same may be
drawn together against resistance by the con-
tacting pressure device and roller; substan-
tially as described. | L
50. Ina wire-fabric-making machine, aself-

120

125
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contained wire-tensioning device comprising

a roller, a brace consisting of angle-shaped
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on the shaft thereof, a pressure device adapt-
od to bear the wire against the roller, a rock-
able support therefor fulerumed between
arms of said angle-shaped members,and means
connecting the swinging portion of sald sup-
port to the other arms of said members where-
by said support may be drawn toward the
brace against resistance by the contacting
roller and pressure device, substantially as
described. | | A

51. Inawire-fabric-making machine,means

for tensioning the strand-wires comprising a

roller, and a series of pressure devices ar-
ranged to bear the several wires thereagainst,
movable supports for said pressure devices,
and manipulative levers whereby sald sup-
ports may be moved to cause said pressure de-

vices to bear against the roller, said levers be-
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ing self-locking in position to maintain the
pressure; substantially as deseribed.

52. Inawire-fabric-making machine,means
for tensioning the strand-wires consisting of
a cuide-roller having a series of grooves, a se-
ries of tension-rollers arranged to confine the
wires in said grooves, movable supports for
said pressure-rollers and manipulative levers
and coacting resisting pressure devices where-
by said supports may be moved to apply pres-
sure againsttheguide-roller, said levers being
self-locking in position to maintain the pres-
sure; substantially as described. |

53. Inawire-fabric-making machine,means
for tensioning the strand - wires consisting
of a roller, a series of coOperating pressure
devices, movable supports therefor, braces

loosely mounted on the roller-shaft, and con- .

nections between said supports and braces
whereby they may be drawn together against
resistance by the contacting pressure devices
and roller; substantially as deseribed.

- 54. In a wire-fabriec-making machine,means
for tensioning the strand-wires consisting ot
a shaft, a series of rollers mounted thereon,
a series of braces comprising angle-shaped
members loosely mounted on said shaft at the
sides of said rollers, a series of pressure de-
vices, and supports therefor fulerumed be-
tween arms of said angle-shaped members,
and connections between the other arms of
said members and the swinging portions of
said supports whereby the latter may be
drawn toward the braces against resistance
by the contacting pressure devices and roll-
ors; substantially as described.

55. In a wire-fabric-making machine, a se-
ries of rotary twisters through which the
strand-wires are threaded, means for inter-
mittently feeding said strand - wires, and
means for rotating said twisters during inter-
mittent periods of rest to wrap about said
wires simultaneously the extremities and in-
termediate loops of stays laid thereupon; sub-
stantially as described. |

56. In a wire-fabric-making machine, a se-
ries of rotary twisters through which the
strand-wires are threaded, means for inter-

mittently feeding the strand-wires and deliv- |
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ering a stay, means for advancing the stay to

the twister, and forcing the extremities and

“intermediate loops thereof into engagement
by said twisters, and means. for rotating the

latter to wrap said extremitiesandloops about
the strand-wires: substantially as described.

57. In a wire-fabric-making machine, a se-
ries of twisters and a series of beaters, means
for intermittently feeding the strand-wires
and simultaneously placing a stay thereupon,
and means for advancing the beaters to force
the stay into engagement by the twisters and

operating said twisters and withdrawing the

beaters between the periods of feed; substan-
tially as described. o
58. In a wire-fabric-making machine, a se-

ries of rotary twisters through which the

strand-wires are threaded, means for inter-
mittently feeding the strand-wires and simul-

taneously delivering a stay, and means forad-
vancing the stay to the twisters and operat-
ing the latter to secure the same to the strand-

wires between the periods of feed; substan-
tially as described. o FE

59. In a wire-fabric-making machine, the
combination with means for holding a strand-
wire, of a wrapping device comprising a ro-
tary head carrying a roller arranged to re-
volve closely about said strand - wire and
adapted to engage and wrap about the same
a portion of astay placed against said strand-
wire; substantially as described. '

60. In a wire-fabric-making machine, the
combination with means for supporting a
strand-wire, of a roller adapted to revolve
about the same and to engage and wrap there-
about a portion of a stay placed against said
strand-wire; substantially as described.

61. In a wire-fabrie-making machine, the
combination with means for supporting a

strand-wire, of a pair of revolving rollers dis-

posed at opposite sides of said wire and aaapt-
ed to wrap and press about the same a por-
tion of a stay placed against said strand-wire;

‘substantially as described.

62. In a wire - fabric-making machine, a
twister comprising a rotating member having
a bore to receive a strand-wire and provided
with a wrapping-roller adapted to revolve
closely about said wire and engage and wrap
about the same a portion of a stay placed
against said wire; substantially as described.

63. In a wire-fabric- making machine, a
twister comprising a rotary member or spin-
dle longitudinally bored to receive a strand-
wire and having oppositely-disposed wrap-
ping-rollers arranged with their peripheries
about the distance of the thickness of a stay
from said bore; substantially as described.

64. In a wire-fabric-making machine, a
rotary twister through which a strand-wire is
passed, comprising a head, an end face-plate
and an interposed twisting device, said face-
plate being cut away to permit a portion of a
stay placed against said plate to be pushed

therethrough for engagement by said twist-
ing device and withdrawal of the knot or con-
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nection afi;er 1ts forma,mon substantiall y

described. |
65. In a wire- fabrlc akmg- machine, a

stay - twister comprising a rotary member

bored to receive a strand - wire, revolving

twisting-rollers arranged at nppoqlte sides of
sald bore and an end, face-plate secured to

the axles of said rollers, and slofted from the

periphery to and around the bore or passage
of the strand - wue, substantm]‘y as de-
seribed. | , --

66. In a wire - fa,bmc making machme a
stay - twister comprising a ‘rotary. _membel__
bored to receive a strand-wire, an end face-
plate slotted to permit a bent portion of a’

stay lodged against the plate to be projected
Lherethrouﬂ'h and an interposed twisting de-
vice. adapbed t0 wrap sald bent portion a,boub
the strand-wire, said face-plate having a horn
or inward turn at the outer end of 1ts slot

-which on rotation of the twister engages said
bent portion of the stay subs*&ntmlly as de-

scribed.

67. In a wire- erbI’IC makmﬂ‘ machme 2]
rotary twister having arslotted fa,ce-plate and
a bore for a strand-wire, and a
ranged to force a stay plaeed upon' the wire
aﬂ'alnst said face-plate, and having a projec-
tion adapted to force a bent portion of said

stay through the slot thereof for enwawement_

~ by the twi ster, substantially as deseribed.

35

40

45

68. In a wire-fabriec-making machine of the ]

character described, a series of stay-twisters
through which the strand wires are threaded,
and a series of beaters arranged to force a
stay placed upon said wires a,ﬂ*am%t. the faces
of and 1into position for enﬂ‘a?emenb by said
twisters; substantially as described.

69. In a wire-fabric-making mdehme a
series of stay - twisters throuo'h which Lhe
strand - wires are threaded, emd a- series of

beaters ad&pted to force a sl;a,y placed upon
said wires invo position for engagement by
sald twisters, said beaters ha,vmn' fingers
adapted to overlie and hold down bhe stay
upon the strand-wires during the operation

~ of attaching said stay thereto substantially

50
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as described.
70. In a wire-fabric- makmﬁ' machine, a

series of stay-twisters throuwh which the

strand-wires are threaded, sa,ld twisters hav-
ing slotted end faces, means for forcing a

stay placed upon the strand- wires aﬂ‘amsb
said faces, means for bending down l;he ex-

tremities of said stay over bhe two outermost

strand-wires, and means for projecting said
bent extremities- and intermediate loops of

~the stay through the face-plates of the re-

speclive twisters, forengagement by the twist-
ing devices; substantlally as described.
71 In a wire-fabric-making maehme, a

series of twisters through Wthh the strand-

- wires are threaded, ‘Sa,ld twisters having slot-
- ted end faces, a rock shaft carrying a series

of beaters havmﬂ' faces adapted on rocking
of the shaft to confront said twister- faces

as[

beater ar-

_1_5

the same, said beaters bemﬁf nrowded with

projections adapted to force Dent portions of
sald stay through the slotted twister-faces for

engagement by the twisting devices, and be-

ing also provided with ﬁnn‘ers adapted to

.overlle and hold said stay “down upon the
strand-wires, and means for rocking said shaft -

to advance or withdraw the bedtels substan-

‘tially as deseribed.

72. Ina wire-fence- makmvmachme means

for feeding a number of strand- wires, means
for delweruw looped .cross-wires upon said
strand-wires, means for severing said eross-
wires into several stays, and means for wrap-

73
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ping the extremities and intermediate looped

portions of said stays about their respective
strand-wires, thus producing simultaneously
a number of lines of fencmg, suI:)s,lsamtlall‘vr

as described.

- 73. In a wire- fence - makmn' machme for
producing sim ultaneously a number of lines
of fenecing, corresponding series of stay-
‘twisters through which strand - wires are
‘threaded, and mterposed cutting devices be-
tween adj Jacent twisters of the dlfferent series

90

for severing into a corresponding number of |
stays a cross-wire laid upon said str and- wueq .

snbstantially as deseribed.

95
74, In a wire-fence -making maehme for o

'pmducmfr simultaneously a number of lines
of fencing, corresponding series of stay-
twisters through which the strand-wires are
threaded, and a.rock -shaft having corre-.

spondmﬂ* series of beaters adapted to force a

Cross-wire into engagement by the twisters, B

sald rock-shaft carrying a cutter between ad-

{ Jacent twisters of different series adapted to
| sever the cross-wire into a corresponding
number of -stays on turning of said shaft to _.
advance the beaterq, subsbantlallv as de-— S

seribed.

75. Inamachineof the chmaeter descrlbed o
"TIO

a pair of wire- -gripping jaws, mdmfr-frames

105

in which said Jaws are held to close and sepa- -
rate, cranks pivoted to one jaw, links pivot-

ed tosaid cranks and to the other jaw, the ar-
rangement being such that when the cranks_
‘and links are brought into alinement the jaws
‘are aintained closed and when thrown out of

15

alinement are separated, and means for oper-

-ating said cranks to cause the ;;aws to alter- -

.& nately srip and release the wnes, snbstan-
120 = -

tially as described.
- 76. Inamachine of the eharacter descrlbed

the reciprocatory Jaws adapted to grlp and

sald Jaws may be brought together or sepa-

rated, and means for operating said cranks

to cause the jaws to grip the wires when at

the limit of travel in one direction and to re-

draw the strand-wires through the machine,

cranks ‘and suitable connections whereby -
123

lease the wires when at the limit of travelin

the opposne d1ree|31011 substa,ntmlly as rle-

scribed.

77. Ina machme of the character descmbed

- and forceastay placed upon the wires against 1 draw the strand- -wires thr out’rh the machine,

1'30'

| the reciprocatory jaws adapted to grip and
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oranksand suitable connections whereby said | over and inclose the driving-shaft when the

jaws may be brought together or separated,
and codperating intermittently-reciprocatory
members having devices adapted to engage
and operate said cranks to cause the jaws to
arip
ward travel and to release said wires when at
the limit of their rearward travel; sustan-

tially as described.

IQO

15

20

35

40

45

78. Inamachineof the characterdescribed,
the reciprocatory jaws adapted to intermit-
tently grip and draw the strand-wires through
the machine, and the stationary Jaws ar-
ranged to grip said wires when released by
the traveling jaws, cranks and suitable con-
nections whereby said jaws may be closed or
separated, and intermittently-reciprocatory
members having devices adapted to engage
said cranks to cause the stationary jaws to
orip and the traveling jaws to release the
wires and vice versa when the traveling jaws
stand respectively at the limits of thelr rear-

ward and forward travels; substantially asde-

scribed.

79. Ina machineof thecharacter described,
the stationary jaws, gniding-frames therefor,
links pivoted to one of said jaws, eranks piv-
oted to said links and to the other jaw and
having arms or extensions whereby they may
be operated to close or separate the jaws, the
similarly-equipped reciprocatory jaws,and re-
ciprocatory members adapted to engage sald

crank-arms to cause the stationary jaws to
oripand the traveling jaws torelease the wires

when the traveling jaws reach the limit of

rearward travel, and to cause the traveling
jaws to grip and the stationary jaws to re- |

lease when said traveling jaws reach the limit
of their forward travel; substantially as de-
scribed.

S0. Inamachineof thecharacter described',

the combination, with the driving-shaft, of an
intermittently-reciprocatory member, an -in-
termediate power-transmitting rocker-cam or
actuating member, and an operating-roller

therefor carried by a crank on the driving-

5¢ P
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shaft, said rocker-cam having confrontingarc
surfaces traversed by the roller to maintain
the member stationary atits opposite extreme
ositions, and recesses at the terminals of said
surfaces which receivethe roller as the rocker-

cam is thrown thereby from one position to

the other; substantially as deseribed.

~ 81. Inamachineof the characterdescribed,
the combination, with the driving-shaft, of an
intermittently-reciprocatory member, an in-
termediate rocker-cam or actuating member,
and a erank on the shaft having an operating-
roller traveling in engagement with said
rocker-cam and an extension provided with
an auxiliary roller; said rocker-cam having
internal confronting arc-shaped surfaces trav-
ersed by the operating-roller to maintain the
member stationary, recesses at the terminals
of said surfaces to receive said roller as it
throws the rocker-cam from one position to

the other, intermediate recesses which pass i

the wires when at the limit of their for-

rocker-cam is at one or the other of its oppo-
site positions, and external ledges traversed
by the auxiliary roller as the main roller
passes across said intermediate recesses; sub-
stantially as described. |

39. In a wire-fabric-making machine,means

for automatically winding the finished fabric
comprising a reel, a driving-shaft, pulleys on
the reel-shaft and driving-shaft and a slack
belt passing around said pulleys and adapted
to rotate the reel to wind the fabric as it 1s
drawn out by the machine and to slip on the
reel-pulley when the taut fabric holds the
reel against further rotation; substantially
as described. :

83. In a wire-fabriec-making machine, a col-
lapsible reel comprising heads or end frames
having axial polygonal openings and con-
fronting radial sockets, a polygonal shatt re-
movably fitted in said openings and having
a spindle protruding through one of said heads
and removably journaled in the machine-
frame, the opposite head being detachably

secured to the shaft of the driving-pulley, and .

transverse bars supported and temporarily
secured in the radial sockets of said heads;
substantially as described. |

84. In a wire-fabric-making machine, the
combination with a series of strand-wire-ten-
sioning devices, of means for intermittently
drawing said wires through the machine
acainst the tension, interposed means for
holding said wires taut during the periods of
rest, and a series of twisters between sald
holding means and the tension devicesadapt-
ed to attach stays to said taunt wires during
said periods of rest; substantially as de-
scribed. |

85. In a wire-fabric-making machine, the
combination with means for intermittently
feeding or drawing a series of strand-wires
aundertension, of devices for maintaining said
wires taut during the periods of rest, and
mechanism for wrapping about said taunt
wires the intermediate loops and extremities
of stays or eross-wires placed thereupon; sub-
stantially as described. |

86. In a wire-fabric-imaking machine, the
combination, with means for feeding a series
of strand-wires intermittently, of means for
placing againstsaid strand-wires looped stays
or cross-wires, and mechanism for wrapping

said loops about said strand - wires during

their periods of rest; substantially as de-
seribed.

87. In a wire-fabric-making machine, the
combination with means for intermittently
feeding a series of strand-wires, of mechan-
ism for wrapping about said strand - wires
while at rest the loops of stays held against

the same, and means forerimping said strand-

wires at the connections of the stays after
attachmentof thelatter to prevent said stays
from slipping on the strands; substantially as
deseribed. .

38. In a wire-fabric-making machine, the
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o combination mth means for tensmmnﬂ' a se- sockets in said hub portlon radlal arms hav-_ _
~ ries of strand - wires, of rec1p1'ocatory jaws | ing their ends removably received in said .~
- adapted to grip and draw said wires a dis- sockets and upstanding brackets having 20 .
. tance against the: tensmn on each rearward sleeves or sockets a,d;]ustably fitted on sald -
5 travel, sta,tlonary jaws adapted to grip and | arms, said brackets having outwardly - ex-
~ hold the wires taut when released by the re- | tending members between which and the
~ ciprocatory jaws, and a series of twisters ]'a,rms the coil Of wwe is placed substanmally@
-~ adapted to attach stays to the strand-wires | as described. | .25
- during their intervals of rest, one set of said | In testlmony whereof we afﬁx our swna,- S
10 Jaws bemg positioned to clutch and crimp the. '-tures in presenee of two. wmnesses.,_ EE
 strand-wires at the connections of prewously--. R
- attached stays; substantially as deseribed. | ~ L ?E%&%ISS I?EII?LEJ{Q o
: 89. Ina,mre-fabrlc-mﬂkmﬂ'machlne a.wn'e-l o W ALTER V REiD |
“holding spool consisting of a central hnb por- | | I

5 tion havmﬂ' a short dependmﬂ' vertical spin- Wltnesses. |
'rdle, a soeket bearing in which said spindle | JOHN H. MOFFITT

s removablv Journaled radla.l pOl} onal FORREST B. AULT
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