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. 20

25 the intermittent movement.of the fabric inci- | chinedson line 5 5 of Fig. 4. TFig. 6isafrag- 75
dent to looms in common use, where an actual | mentary plan view of a portion of the ma-
weaving together of the strands of the fabric | chine Fig. 7 is an enlarged detail in per-
1s accomplished. | | _" spective of one of the clamping-bars carrying

A further object is to provide for carrying | the movable clamping-blocks between which

3o the bobbins which form the woof-strands upon | the warp-wires of the fence are held in their 8c
shuttles, whereby they are made to travel | passage through the machine. Fig. 8 is a
across the warp-strands of the fabric and are | fragmentary view in perspective of one of the
wound therearound in the operation of weav- | clamping-bars in which the jaws are mounted,
ing the fabric, the shuttles carrying the bob- | parts being broken away. Fig. 9 is a trans-

35 bins being moved longitudinally of the ma- | verse section through one of the jaws and 85
chine and transversely thereof and dropped | the clamping-bar in which it is seated as on

- upon the warp-wires and raised therefrom al- | line 9 9 of Fig. 8. Fig. 10 is a sectional view
ternately, while the needle of each carrying | as on line 10 10 of Fig. 8. Fig. 11 is a rear
the bobbin is intermittently driven to wind or | view of the take-up or reel upon which the

40 weave the woof-wires into the fabric. bundle 1s wound at the tail of the machine, go

JAMES ‘W. SNEDEKER, OF ADRIAN, MICHIGAN.

WIRE~FABRIC LOOM.

SPECIFICATION forming part of Letters Patent No. 755,719, dated March 29, 1904.
Appﬁcatfon filed May 4, 1803, Berial No. 155,635, (Nomodel)

To all whom it may concerw: _

Be it known that I, JAMEs W. SNEDEKER, 4
citizen of the United States,residing at Adrian,
in the county of Lenawee, State of Michigan,
have invented certain new and useful Improve-
ments 1n Looms; and I do declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to the fig-

ures of reference marked thereon, which form

a part of this specification. |
This invention relates to a loom for weav-

ing wire fabric, more especially designed for.

the weaving of wire fencing:; and 1t consists

In the construction and arrangement of parts.

hereinafter fully set forth, and pointed out
particularly in the claims.

The objects of the invention are to provide
a loom of the character described in which the
arrangement 1s such as to-enable the weaving
of the fabric while moving continuously

‘through the machine, as distinguished from

A further object 1s to provide means for car-
rying the shuttles longitudinally of the ma-
chine in the operation of weaving and return-
ing them 1nto position for a succeeding oper-
ation, the arrangement being such that a num-
ber of shuttles are always in operation while
the machine 1s running.

- A further object is to provide for feeding

| time securely clamping said wires, so as to

prevent them from slipping and insuring a
uniform length of all of the longitudinal wires
of the fabric. |

A further object is to provide for spirally
coiling the wires as they enter the machine,
so as to give longitudinal elasticity to the
fencing. |

A further object is to provide for rolling the

woven fabric into a suitable bundle at the tail

55
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of the machine and to provide for rotating

sald bundle in a manner to compensate for the
-gradual increase 1n its diameter, so as to avoid

unduly straining the wires of the fabric.

-~ All of the foregoing objects are accom-
plished by the mechanism illustrated in the
accompanyling drawings, in which— |

- Figure 1 is a perspective view of a machine
embodying this invention.  F¥ig. 2 is a longi-
tudinal section therethrough as on dotted line
22 of Fig. 4. Fig. 3 is an enlarged detail in

section of parts hereinafter referred to. Fig.

4 1s a transverse section through the machine.
Kig. 5 1s a horizontal section through the ma-

parts being in section. Fig. 12 is a sectional
view as on line 12{12 of Fig. 11. Fig. 138 is
a sectional view as\on line 13 13 of Fig. 11.
Fig. 14 is an enlarged perspective view of the
shuttle and a portion of the-bar_upon which

95

1t 1s mounted to slide, showing the™s ittle in -
1ts normal position when traveling from™ong_

wire to another. Fig. 15 1s a like view show-

the warp-wires into the machine and spacing
5o them the requisite distance apart, at the same

ing the shuttle dropped upon the wire so as .
~to cause said wire to lie in the needle of the 100
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shuttle preparatory to winding the woof-wire
around the warp-wire of the fabric. Fig. 16
1san enlarged sectional view through the shut-
tle in its normal position. Fig. 17 is a sec-
tional view through the shuttle as on line 17
17 of Fig. 16. Fig. 18isa similar view show-
ing by dotted lines the movement of parts.
Fig. 19 1s a perspective view in detail of the
shuttle, parts being broken away to show ar-
rangement and construction. Fig. 20 isa per-
spective view 1n detail of a portion of the
driving-gear of the shuttle and the needle
which receives motion from said gear. Figs.
21, 22, and 23 are perspective views in detail

of a portion of the needle, showing the man-

ner of carrying the bobbin and of wrapping
1t about the longitudinal wiresof a fence. Fig.
24 1s a fragmentary view in perspective of the
spring-clutch forming a partof the gearing of
the shuttle and controlling the rotation of the
needle carried thereon. Fig. 25 is a sectional
view as on line 25 25 of Fig. 4, through the
adjustable fork which supports one of the
sprocket-wheels which carry the chain for
driving the shuttle, showing means for ad-
justing said fork to place the proper tension
on said chain. Fig. 26 is a fragmentary view
in detailof a portion of oneof the angle-faced
pulleys over which the chains carrying the
rack-sections travel, showing the links of said
chains and the rack-sections mounted thereon.
Fig: 27 1s a sectional view through the clutch
mechanism as on line 27 27 of Fig. 15. Fig.
28 1s a view, partly in section, of one of the
rotary spiral coilers.

Referring to the characters of reference, 1
designates a suitable frame in which the mech-
anism is mounted. Passing through the frame
transversely and journaled therein is the main
shaft 2. Upon one of the projecting ends of
sald shaft is fixed the drive-pulley 3, adapted
to carry the belt 4 by means of which the ma-
chine is driven from any suitable source of
power. Upon the projecting ends of the shaft,
2 adjacent the frame of the machine are the
pinions 5, which are fixed thereon and mesh
with the pinions 6, fixed to the short counter-
shafts 7 and 8, journaled in opposite sides of
theframe. Saidshafts7and 8extend through
the frame and carry upon their inner ends the

‘pintons 9 that mesh with like pinions 10,

journaled in brackets 11, supported from the
frame. These pinions 9 and 10 are of equal
diameter, and each engages the teeth of an
endless rack adapted to travel horizontally
in sultable ways in the frame. The pin-
1ons 9 engage the upper side of the lower
racks 12, while the pinions 10 engage the
lower side of the upper racks13. The racks
12, as will be seen on referring to Fig. 26,
comprise short sections mounted upon the
face of the flat links 14, united by a hinged
joint 15, forming endless chains located on
each side and extending longitudinally of the
frame, said chains passing around the pulleys

755,719

16 and 17, respectively, mounted upon the
transverse shafts 18 and 19, crossing the frame
transversely and journaled at their opposite
ends. These pulleys are provided with the
angle-faces 20, upon which the flat links 14
are adapted to lie, and with the curved pe-
ripheral recesses 21, in which the rounded
hinge 15 between the links is adapted to en-
gage. Thesechalnscarrying theendlessracks
12 are adapted to travel in the horizontal ways
22 and 23, mounted upon and projecting lat-

“erally from the inner face of the frame, where-

by said chains are guarded in their travel and
the racks carridd thereby are held to their
work. The upper racks 13 are in like man-
ner mounted upon the flat links 24 of the up-
per chains, the links of which are united by
the joints 25 and are adapted to pass around
the pulleys 26, mounted upon shafts journaled
at the front and rear of the machine, said pul-
leys having the angle-faces 27, upon which
sald links are adapted to lie and having the
curved peripheral recesses 28, which receive
the joints 25 of said links. The chain-links

carrying the upper racks, like those carrying
the lower racks, are adapted to travel in the

ways 29 and 30, extending laterally from the
inner face of the frame, whereby they are con-
ined in place and directed in their work.

It will now be apparent that the lower racks
12 are driven through the pinions 9 and that
the upper racks 13 are driven through the
pinions 10 and that both of said racks are
driven 1n unison and at equal speed. Extend-
ing between the links 14, which carry the
racks 12, are the clamp-bars 31, whose oppo-
site ends are secured.to the faces of said links.
These clamp-bars are provided with a chan-
nel 32 therein, (see Figs. 7 and 8,) in which
are seated the movable jaws 33, between which
the warp or longitudinal wires 34 of the fence
or fabric are adapted to lie and are securely
clamped as they pass into the machine.
jaws 33 are provided with reduced stems 35,
which enter the channel 32 and which are pro-
vided with the laterally-projecting lugs 36,
that engage the undercut channels 37 in the
way 32, whereby said jawsareallowed to move
longitudinally, but are held against being
lifted from said way. To allow of the intro-
duction of the jaws into said way, the clamp-
bar at one end is provided with an enlarge-
ment 38 of the way 32 to accommodate the
lugs 9, which enlargement communicates with
the undercut channels 37, thereby enabling
the jaws to be inserted in said bar.

The
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To provide for clamping the wires between

the jaws 33 in the clamp-bars, an antifriction-
roller 39 is journaled in a fork 40, mounted
upon the end of areciprocatory rod 41, which

passes through the end of said bar and carries

upon 1ts inner end a coiled spring 42, which
1s confined between a shoulder 43 on said bar
and the face of the adjacent jaw 33, the inner
end of said rod lying in a recess 44 in said

125.

130 .
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Jaw. As the chains upon which the clamp-
bars are mounted travel into the machine the

antifriction-roller 89 passes into engagement
- with an inclined plate 45, leading from the

end of one of the ways 22 Wthh carry said
chains, so that the rod 41 is crowded inwardly
and caused to exert a great pressure upon the

spring 42, Whereby said spring is compressed
and 1ts tension is.exerted against the adjacent

> Jaw 33, and its compressing force imparted to

the other jaws through the mterpesed wires,
thereby firmly clampmo' sald wires while they
are passing through the machine, the tension
of said spring bemfr maintained by the con-
tact of the roller 39 with the side 46 of the
way 22 during the passage throuch the ma-
chine of said bar, which tension is released
when the bar passes beyond the side 46 of
sald way after reaching the opposite end of
the machine, thereby releesmo' the jaws and
permitting the wires to pass therefrom It
will be und erstood that each of the clamp-bars
is equipped in the manner above described
and that the jaws in each of said bars will in

turn clamp the wires which are fed into the

machine and hold them in a clamped position,
the tension upon the clamping -jaws being

malntained during the passage of each bar

through the meehme as will be understood.
The elamp bars bemw mounted upon the links
14 of the endless eheins, sald bars are succes-
sively presented at the front of the machine
and pass rearwardly therethrough with the
jaws clamping the wires, said bete returning
upon the lower side to the forward end of the
machine for a succeeding operation.
Mounted in the eppesed brackets 47, Wthh
are secured to the links 24 of the upper eha,me
are the bars 51, upon which the shuttles 50
are mounted to slide longitudinally. These
shuttles carry the rotary needles that weave
the woof-wires onto the warp-wires as they
pass through the machine, said shuttles being
driven by means of Sprocket chains which pass
over sprocket-wheels also supported by the
brackets on the links 24 and receiving motion

- from a train of gears, as hereinafter stated.

50

55

6o
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There will be as many of these shuttles in op-
eration at a time as there are longitudinal or
warp wires in the fence or febrle, and the

“machine will contain .a sufficient number of

shuttles to keep them constantly supplied at
the feed end thereof, so as to malke continuous
the operation of weaving as the tabrle passes
therethrough, each shuttle arriving in turn at
the stertmg—pomt 1n the operation of weavinge

-and continuing said operation during its pas-

sage through the machine, so that all of the
shuttles earrled by the lower side of the chains
are 1n simultaneous operation, while those
carried by the upper side of said chains are
returning to the point of starting for a suc-
ceedlng opera,tlon :

The bars 51 are secured at their 0pp081te
ends in the brackets 47, carried by the links

24 by means of the set-screws 52, to enable
said bars to be removed from the brackets
for the purpose of placing the shuttles there-
on. Iach of the shuttles 50 is provided with

a head 53, (see Figs. 14 and 15,) which re-
celves the ber 51, upon which said head slides,

as the shuttle travels transversely -thr oucrh.
the machine. The course described by eech
of the shuttles in its passage through the ma-
chine during the operation of the weaving is
710789, aS 1lluetrated in Kig. 5,
cesignates a diagonal zigzag way in which the
antifriction - roller 55, projecting from the
head of the shuttle, engages and which directs
the shuttle 1n its £ evel dm ing the Operetmn
of weaving. It will be noted that 1in most
fencing the bars or longitudinal wires are of

bettom and the bends or deflections, there-
fore, in the diagonal zigzag way 54 are ar-

mnﬂ'ed to aecommedate thls varlation between

the wires of the fence. It will also be noted
that said way is composed of alternate straioht

and oblique portions,that the straight portions

56 are all of the same length,and tha,t the ob-
lique portions 57 vary 1n lencrth as the space

“between the wires of the :tenee vary from

the top to the ‘bottom. It will also be ob-
served that the straight portions 56 of said

way are parallel with the direction of move-

ment ot the fabric through the machine, and
with the warp-wires 34, while the oblique
portions 57 are at an encrle to ‘said direction
of movement and to S&ld wires. As the anti-
friction-roller 55 of each of the shuttles enters
the. forward end of the way 54 said shuttles
are brought into operative relation with the
top wires of the fence, around which the bob-
bin carried by said shuttle is wound while
said shuttle 1s traveling- through the first
straight portion of said way. After the bob-
bin has been wound around the top wire the
shuttle is disengaged therefrom and isdirected
by the succeeding oblique portion of the way,
after which the shuttle is again deflected to
the succeeding or third wire of the fabric,and
so on. The operation continues upon the
passage of each shuttle through the machine,
said shuttles stayting in at the forward end of
the machine upon the first wire, which for

“convenience we will term the *‘top” wire of the

fence and ending upon the last or bottom
wire before passing from engagement with
the zigzag way. The shuftles follow each
other in succession through the machine and
those 1n operation work elmultaneously, there
being twelve shuttles in continuous operation
when weaving a fence or fabric containing
twelve bars,as shown in Fig. 5. 1t will be ob-
served that the travel of the shutties through
the machine is at the same rate of speed as
that of the travel of the fabric and that while
the shuttles pass obliquely from one longitudi-
nal wire to the other the bobbin which con-
stitutes the woof-wire of the fabric is drawn

in which 54
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straight between the warp-wires, and that
when finally completed each woof-wire is
wound upon the warp-wires at right angles
thereto and thatsaid woof-wires constitute the
vertical or stay wires of the fence.

To explain more fully the operation of the
shuttle in the act of weaving the woof-wire
upon the warp-wires of the fabric, reference
will be had to Figs. 14 to 24, inclusive. To
the head 53 of the shuttle are attached the
depending sides 58, forming a way between
which is mounted the vertically-movable nee-
dle-block 59. Also attached to said head is
the laterally-projecting plate 60, which ex-
tends over the top of the movable block and
carries the depending finger 61.
in the block 59 i1s the shaft 62, which has
loosely mounted upon the outer end thereof a
sprocket-wheel 63. Formed integral with the
hub of said wheel is a disk 64. Fixed to the
shaft 62,.adjacent to said disk, 1s a second
disk 65. Mounted upon said shaft to slide
thereon 1s a split clutch-collar 66, adapted to
be normally held against the fixed disk 65 by
means of the coiled spring 67. In the split
collar is a fixed pin 68, (see Fig. 24,) which
passes through an opening in the disk 65 and
1s adapted to enter one of the apertures 69 in
the disk 64 on the hub of the sprocket-wheel,
whereby said wheel becomes locked to the
shaft and will cause the shaft to rotate there-
with. When the split collar is moved away
from the disk 65, so as to withdraw the pin
from one of the apertures in the disk 64, the
sprocket-wheel becomes loose on the shaft
and may be rotated without imparting move-
ment thereto. Within the center of the ver-
tically-movable block 59 is a recess or cham-
ber 70. Fixed to the shaft 62 within said
recess is a mutilated gear-wheel 71, having in
one face thereof a camway 72, (see Fig. 20,)
having an eccentric portion 73. Journaled
between the brackets 74, on the rear face of
the vertically-movable block, is the bell-crank
lever 75, carrying upon the inwardly-project-
ing arm 76 thereof a roller 77, which travels
in sald camway and is adapted to be actuated
by the eccentric portion 73 as the gear-wheel
71 1s rotated to operate the lever 75 for pur-
poses hereinafter described. The lower end
of the lever 75 is bifurcated, as at 78, and
journaled in the sides of said forked portion
are the bearing-lugs 79, which lie in the an-
nular channel 80 in the periphery of the nee-
dle 81, forming a connection between the nee-
dle and lever, which allows said needle to ro-
tate. Upon the periphery of the needle are
formed the longitudinally -extending gear-
teeth 82, which mesh with the teeth of the

‘gear 71, by means of which an intermittent

rotary movement is imparted to said needle.
The needle 81 1s supported to rotate within
the lower portion of the vertically-movable
block 59 and is hollow from end to end there-
of, being provided with an open channel 83 in

Journaled
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| its under face adapted to allow the warp-wiré |

to enter and lie in said needle when the nee-
dle drops thereon preparatory to winding the
bobbin-wire therearound.

The vertical movement which is imparted
to the block 59, whereby the needle is dropped
onto the longitudinal wire and is raised there-
from, 1s controlled by certain mechanical de-
vices carried in sald block and mounted on
the plate 60, projecting from the head of the
shuttle.

The movable block 59 1s held locked in the
raised position by means of a locking-arm 84,
pivoted at 85 to the plate 60 and carrying
upon its opposite end a block 86, (see Fig. 19,)
having a projecting plunger 87, which enters
and reciprocates in a housing 88, the end of
which carriesa coiled spring 89, which is con-
fined between the wall of the housing and the
enlarged portion of said plunger, whereby the
tension of the spring 89 is exerted to crowd
the arm 84 over into contact with the pin 90,
which passes freely through the plate 60 and
the top of the block 59 and is seated at its lower
end in the rectangular frame 91, which occu-
pies a portion of the space of the chamber 70

within said block adjacent to the gear-wheel
71. Within the side of said pin is formed a

notch, as clearly shown at 92 in Fig. 17, in
which the pivoted locking-arm 84 1s adapted
to engage when the vertically-movable block
carrying the needle is raised to the normal po-
sitlon, as shown in Fig. 14, in which position
sald parts are supported wholly by engage-
ment of the arm 84 with said pin 90. Pro-
jecting from the housing 88 and extending
across the locking-arm 84 is a guard 88*, which
serves to confine said arm in place while al-
lowing the necessary movement thereof. To
provide for disengaging the arm 80 from said
pin in order to allow the block to drop, so as
to enable the needle to embrace the longitu-
dinal wire of the fabric, alug 93 is secured to
the face of the bar 51, so as to project 1into the
path of the upper end of the latch-bolt 94,
which 1s mounted in the upper end of the block
59 upon the pivoted arm 95, carrying at its
free end a vertical housing 96, in which the
lateh-bolt 94 1s seated. The lower end of said
bolt within said housing is reduced and car-
ries a coiled spring 97, which returns said bolt
after being depressed. Attached to the arm
95 1s a projecting finger 98, carrying a coiled
spring 99, confined in a recess in the upper end
of the block 59 and whose tension is normally
exerted to swing the arm 95 so as to maintain
the latch-bolt 94 pressed forward in the open-
ing through the plate 60, in which it recipro-
cates. By means of this arrangement as the
shuttle is moved along the bar 51 the latch-bolt
94 will strike the lug 93, when said bolt will
be forced back against the block 86 and move
said block against the action of the spring 89 to
carry the arm 84 free from the notch in the pin
90, when said pin will be released and will allow
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the block 59 to drop to the limit of its down-
Ward movement, which downward movement
1s arrested by the vertically-movable bolt 100,

whichissecured atitslowerend to the brackets
74, mounted on the face of the block 59, and
which passes through the head 53 into the re-
cess 101 inthe upper end thereof, the upper end
of sald bolt being sectired in the arm 102, which
projects laterally from the recess 101 a,nd car-
ries the depending fork 103 at its outer end
adapted to embraee the lug 93 to lock the shut-

tle from movement while the needle is in the

- 'weaving position upon the wire, which position

1.5
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of parts is illustrated in Fig. 15. "When in po-
sition upon the lon 0'11311(1111&1 wire 34, the needle
is rotated to wind the stay or woof wire there-
on, as hereinafter explamed after which the
needle 1S raised from the wire, so as to enable

the shuttle to pass to the Succeedlng wire of

the fabric. The rotation of the needle is ac-
comphshed throughthe gear-wheel 71, mount-
ed upon the shaft 62, Whlch as befme ex-
plained, is driven throucrh _the medium of the
clutch connected with the sprocket-wheel 63.
Sald sprocket-wheel is continuously rotated
while the shuttle is passed through the ma-
chine by means of the sprocket—cham 104,
which is held in contact with said sprocket—
wheel by the idle rollers 105, journaled in the
outer ends of the cross-bar 106’ mounted on
sald shaft adjacent said sprocket wheel, said
chain being driven by suitable gearing here-
inafter explalned When the block 59, carry-
ing the needle and its driving mechamsm
drops so as to place the needle upon the wire,

the clutch-collar 66 passes from eno*ao‘ement-

with the finger 61, allowing the spring 67 to
throw the pin 68, carrled by said collar, through

~ the aperture in the disk 65 and into one of the
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apertures 69 in the disk 64, thereby locking
the disks 65 and 64 toc-"'ether and causing the
shaft 62 to turn with the S rocket—wheel 63.
This rotation of the shaft turns the gear-wheel

71 and imparts a rotary movement to the

needle, whereby the bobbin carried by said

| shuttle is caused to wrap around the wire 34.

Projecting from the face of the gear-wheel 71
1s an antifriction-roller 107, which extends
into the frame 91, in which the pin 90 is seat-
ed, so that as the gear rotates said roller is
carried into contact with the upper side of
sald frame, which is raised therebv._, as shown

in Fig. 18 and by dotted lines in Fig. 17.

This VGI‘th&l movement of said frame carrles'

the notch 92 in the pin 91 into the path of
the locking-arm 84, which springs into said
notch and locks said frame in the raised posi-
tion. This movement brings the lower side

of the frame 91 into the path of the roller 107,

so that a further rotation of the gear-wheel 7 1
will cause said roller to engage the bottom of
‘sald frame, and thereby raise the block 59, car-
rying the needle and its operative mechamsm
The Vertmal movement of the needle raises it
from the wire 34 after it has completed the

winding of the bobbin thereon, and to prevent
a further rotation of the needle the upward
movement of said block carries the clutch-col-
lar 66 into engagement with the finger 61,

whereby the rotary movement of said collar
will cause said finger to wedge between it and
sald disk 65, as clear]y shown in Fig. 14, with-

S

drawmg the pin from oneof the apertm es 69

in the disk 64, when the shaft 62 will cease to
rotate and the gear 63 will run idly thereon,

in which .condition the parts remain while the
-shuttle is passing from one wire to the other

in its travel through the zigzag way 54, as be-
fore explained. It will be noted that as the
block 59 is raised by the operation just de-
scribed the bolt 100 is moved vertically

through the head of the shuttle, raising the.

arm 102 and carrying its fork from engage-
ment with the lug 93, whereby the shuttle is
rendered free to continue its travel along the
bar 51. When a succeeding wire is reached
1n the passage of the shuttle, the latch 86 will
agaln be tripped by contact of the succeeding
lug 93, (there being as many of said lugs upon
the shuttle bar as there are longitudinal wires

in the fabric,) when the block will again fall

so as to place the shuttle upon said wire and
disengage the clutch-collar to again impart
movement to the shuttle through the gear-
wheel, as before deseribed, which operation is

repeated at each of the longitudinal wires in

the fabric by each of the shuttles in its pas-
sage through the machine.

Tt will be noted that the we&r—wheel 71 car-
ries a 'wide tooth 108 and tha,t the teeth are
omitted from a portion of its periphery, as
shown at 109, and instead of gear-teeth a bear-
ing -flange 110 1is subst_ltuted (see Fig. 16,)
which is adapted to have bearing on the pe-
riphery of the shuttle at a point where the
gear-teeth 82 are cut away. The purpose of
this arrangement isto provide against rotation
of the shuttle at the time when it is being
raised from the wire after having wound the
bobbin thereon, the parts being so associated
that the needle ceases its rotation at the time

the roller 107, carried by the gear-wheel 71, -

engages the upper side of the frame 91 to
raise the block carrying the needle, so that
the rotary movement of said gear-wheel nec-
essary to raise said parts does not impart at
that time a rotation to the needle. As each
of the shuttles in turn enters the machine to
assume an operative position therein the nee-
dle of each shuttle is supplied with a coiled
bobbin of wire 111. (See Fig. 21.) There is
sufficient wire in the bobbin to constitute the
stay or woof wire to be woven into the fabric,
and said wire is formed into a coil, as shown,
which 1s mounted upon the end of the needle
by securing the end of the coil under the hook
112, carried at the forward end of the needle
and fastened in place by the screw 1183.

In wrapping the bobbin or stay wire around
the longitudinal wires of the fabric it is de-
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sirable to cross the wrapped strands in order
to prevent the wrapped portion from extend-
Ing too far along the longitudinal wire and to

pr oduce in the wrapped portion more of a
compact appearance 1n the form of a knot. |
This result 1s accemphshed by giving to the
- needle alongitudinal I‘BClpl ocatory movement
- while 1t 1s revolvmﬂ_ in the operation of wrap- |
ping the bobbin - wire onto the longitudinal
wire.
‘sald needle through the operation of the bell- |
- crank lever 75, as before described, and illus-
- trated in Figs. 21, 22, and 23.  When one wrap

The desired movement 1s imparted to

around the longitudinal wire has been accom-

plished, asshown in Fig. 21,thelever75is actu-
ated by contact of the roller 77 with the eccen-

tric portion 73 1n the gear-wheel 71 to depress

- the end carrying said roller and to swing out-

~ wardly the bifurcated end, as shown in Fig. 22, |
-which movement shifts the needle longitudi- -

20

- nally and causes the strand of the bobbin to

cross over the strand already wound upon the

wire 34 and to cross back over said strand as
the lever 75 1s returned by the passage of the

roller 77 from the eccentric portion 73 of the

camway, forming a knotted wrap around the

- longitudinal wire, as shown at 114 in Fig. 23,

in which view the needle is shown raised from |
the wire after forming the wrap prepwratory

30 to passing to the succeedmﬁ' wire..

Motion is imparted to the ,endless chain 104

- which operates the shuttle,by means of a train

35

of gears (shownin Fig. 6) and carried by one of

the brackets47, whlch are mounted onthe links
of the chain -94:.: - This gearing comprises a
pinion 115, adapted to mesh with a stationary

~ rack 116, mounted on the side of the frame.
. Fixed to said pinion is a beveled gear 117,
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which meshes with a like gear 118, carrying
a gear-wheel 119. Said pinion ‘and gear-
wheels are mounted upon an angle- shaft 120,
supported in the bracket 47 and in the uprlcrht
121, carried by the shuttle-bar 51. Withthe
gear-wheel 119 meshes a pinion 122, fixed to
the shaft 123, which is also supported in said
upright 121 and in the upright 124. Upon
the shatft 123 1is a sprocket-wheel 125, over
which passes the endless chain 104. The op-
posite end of said chainis carried by asprocket-
wheel 126, journaled in a fork 127, carried by
a square stem 123, (see Fig. 25,) which slides
1n a suitable support 129, carr ied by each of
the brackets 47 on the links of the opposite
chain 24. The end of sald stem which pro-
]ects through said support is threaded and re-
ceives the hand-wheel 130, whereby said stem
may be drawn upon to place the requisite
tension upon the chain 104.

As the shuttlesarecarried into the machine
by the endless chains or carriers upon which
they are mounted the pinion 115, carried by
the brackets supporting each of the shuttle-
bars 51, will pass into engagement with the
Stationary rack 116,whereby movement 18 1m-
parted to each of the shuttle-actuating chains

755,719

as soon as the. shuttle enters info operative
position in the machine, which relation con-

tinues as long as said pinlon remains in en-

cgagement with said rack or until each of the
shuttle-bars by the travel of the chains upon

“which they are mounted passes the rear of the

machine and over the rear rollers 26 pre-
paratory to their return upon the upper side
of the chains 24 into working position.

site end of 1ts supporting-bars to that which

In
order to slide each of the shuttles tothe oppo-

70
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1t occupled when passing from the machine,

so asto bring the shuttlesinto positiontoagain

| enter the forward end of the zigzag way 54, -
the oblique guideway 131 is employed, which
-1s mounted upon the top of the machine and
provided with a flaring end 132, into which

-:8:_::'. B

the antifriction-roller 55, carried on the slid-

1ing head of each of the shuttles, is directed as

S&ld shuttles come to the top of the machine

on the return side of the chains, whereby each
of the shuttles in turn 1s caused to slide back
across 1ts supporting-bar as it travels from the
rear to the forward end of the machine, as
clearly 1illustrated in Fig. 6, so that the shut-

Qo

tles are successively presented in line withthe

initial end of the zigzag way 54.
When the shuttles are returned into posi-

tion for a succeeding operation, the needle-

| bloek 59 1s raised and the latch-bolt 94 is in
- its elevated position in the path of the lugs 93
In order to allow the

upon the shuttle-bar.
latch-bolt to pass those lugs, 1ts upper end 1s

95

beveled, as shown, and its reduced lower end =

“is surrounded by a coiled spring 97, (see Fig.
19,) which normally supports said bolt in its

10O

raised position, but which will yield to permit -

| of the depression of said bolt when passing the

lugs 93.

In order to give the requisite longitudinal
elasticity to the fence or fabric after it is
woven, the warp or longitudinal wires as they
are fed into the machine are spirally erimped.
This spiral crimping of the wires is accom-
plished by passing them between the staggered
rollers 133, journaled in a rotary arm 134, car-

105
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ried by a hollow shaft 135, journaled in a sup- -

porting-block 136 and carrying on its outer
end a worm-gear 137, which meshes with the
worm-shaft 138, journaled at its opposite ends
1n suitable bearings at the forward end of the
frame and carrying at one end a beveled pin-
ion 139, which meshes with a beveled gear 140
on the shaft 141, journaled at the side of the
frame and carryinga beveled pinion 142, which
meshes with the beveled gear-wheel 143 on the
end of the main shaft 2, whereby the requisite
rotary motion 1s imparted to the worm-shaft
to rotate the arm 134 about a center concen-
tric with the shaft 135, imparting the requl-
site spiral crimp to wires before passing into
the machine. To provide for taking up the
woven fabric at the rear of the machine and
forming it into a bundle, there is employed at
the discharge end of the machine a transverse
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shaft 144, journaled in suitable bearings and |
carrying upon 1ts outer enda sprocket-wheel -

145, over which passes an endless chain 146,
leading from a small sprocket-wheel 147 on
the outer end of the counter-shaft 8, whereby
movement 1simparted tothe shaft 144. Tixed
to said shaft at one end is the pinion 148.

Journaled upon the opposite ends of the shaft-

144 are the laterally-extending arms 149, be-
tween the ends of which are journaled the sec-
tional drums150. Passingthrough the ends of

one of said arms are the short shafts 151, which

are adapted to move longitudinally and which

mounted upon the said short shafts 151 are
the friction-disks 153, adjacent the inner face
of the gear-wheels 152. The hubs 154 of said
friction-disks serve as sockets in which the

reduced ends 155 of the slats which form said
drums are secured. The inner end of each

of the shafts 151 issecured in the hub of the
disk 153; but said hub is permitted to turn
thereon, as clearly shown in Fig. 18. The
slats 156, which form the drums, are support-

ed at their opposite ends in an embracing
socket 157, in which is swiveled the inner end

of thescrew 158, which is threaded in the end

of the arm 149 and has a square end 159 pro-
Jecting therefrom, adapted to be engaged by
a spring-detent 160 to lock the screw against
rotation. By disengaging the detent the
screw may be turned to draw the socket 157
off of the ends of the slats and release them,
so that the bundle may be dropped after be-
Ing completed. | |

The gear-wheels 152 mesh with the pinion
148, fixed to the shaft 144, whereby a rotary
movement 1s imparted to said gear-wheels,
which isin turntransmitted to the disks 153 and
to the respective drums. It will be observed
that the contact between the gear-wheels and
the disks 153 is purely frictional, the degree
of friction being determined by the hand-
wheel 161, which screws onto the projecting
end of the shaft 151 against thecoiled spring
162, 1interposed between said hand - wheel

and the face of the arm 149 through which

the shaft passes, whereby the tension of said

spring is exerted to hold the friction-disk 153

against the face of the gear-wheels 152 with
such force asto cause said disks and the drums
mounted in the hubs thereon to turn with
sald gears. - o -

It 1s designed that the shaft 144 shall be
driven at such speed as to turn the gears 152
taster than will be necessary in order to wind
the fabric upon the drums as fast as it passes
from the machine.. The purpose of this isto

always keep the fabric taut as it is being
wound 1nto a bundle, at the same time pro-
viding for a slip between the frictional faces
of the disks and gears to prevent an undue
strain upon the wires should the gradually-

increasing size of the bundle tend to draw

Also-

“with too much force upon the fabric, obviat-

ing the breaking of the gearing or driving
mechanism. #
The arms 149, which carry the drums, are
balanced upon the shaft 144, so that when one
drum becomes filled it is swung downwardly
by a rotary movement of said arm and the
empty drum brought into position to receive

the run of fabrie, thereby obviating the neces-

sity of stopping the machine when a bundle
becomes filled or completed. Each of the
drums is provided with a series of hooks 163,
which engage the longitudinal wires of the
fabrie, so that the fabric may be rolled onto
the drum as the drum is rotated. The arms
149 will be locked by suitable means (not
shown) to prevent them from turning while

the fabric is being wound onto the drums.

It will now be understood that by means of
the machine shown and described the opera-

tion of weaving the wire fabric is made con-

tinuous by means of the endless carriers upon
which the shuttles are mounted, whereby the
shuttles after their passage through the ma-
chine, wherein eachiscaused to wrap the woot-

wire transversely of the warp-wires of the fab-

ric, are returned automatically to the point of
starting in position to again take up in turn
the work of weaving an additional strand into
the fabric as it passes through the machine.
This continuous operation of weaving where-
1In a number of shuttles are simultaneously
employed renders the loom very rapid, ena-
bling it to produce a greatly-increased prod-
uct over the intermittently-operated looms in
common use. | ,

Having thus fully set forth my invention,
what I claim as new, and desire to secure by
Letters Patent, 15— |

1. In a loom tor weaving wire fabric, the

~combination with the means for feeding the

longitudinal wires continuously into the ma-
chine, of the longitudinally and transversely
movable shuttles adapted to weave the trans-
verse wires onto said longitudinal wires, and
means for driving said shuttles.

2. In a loom for weaving wire fabric, the

combination with the means for feeding the

longitudinal wires continuously through the
machine, of the shuttles carrying the bobbins
which form the- transverse wires, means for
carrying said shuttles through the machine
coincident with the movement of the fabric,
means for moving the shuttles transversely of
the fabric across the longitudinal wires, and

means for driving said shuttles to cause them
| to wrap the transverse wires around the lon-

oltudinal wires. |

3. Inamachinefor weaving wire fabric, the
combination with means for carrying the lon-
gitudinal wires through the machine, of means
for successively introducing the cross-wires
into the machine and stringing them trans-
versely of the longitudinal wires, and means

>
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for wrappiug the transverse wires around the
longitudinal wires while said longitudinal
wires are moving through the machine.

4. In a machine for the purpose set forth,
the combination with the continuously-mov-
ing clamp- bars having jaws for clamping the
loncrltuduml wires, of the shuttles adapted to
move longitudinal with the movement of the
fabric a.nd to cross the fabric transversely.
sald shuttles being adapted to wrap the trans-
verse wires around the longitudinal wires be-
tween sald clamp-bars during the continuous
passage of the fabric throucrh the machine.

5. Inamachinefor weaving wire fabric, the
combination with the contmuou%ly -moving
endless carriers adapted to engage and carry
the longitudinal wires through the machine,
of the contmuously-movmﬂ' “endless carriers
carrying the shuttles traveling in unison with
the carriers which carry the wires, means for
directing the shuttles to the longitudinal wires
1n succession as said wires and shuttles pass
through the machine, and means forming a
part of each shuttle for wrapping the trans-
verse wires, carried by the shuttles, around

“each of the longitudinal wires to form the

woven fabric.

6. In a machine for the purpose set forth,
the combination with the continuously-mov-
ing carriers having means for conveying the

longitudinal wires into the machine, a series of

shuttle-bars also mounted upon continuously-
moving carriers, shuttlesadapted to slide upon
said bars, each of said shuttles having a rotary
needle adapted to carry and wrap the trans-
verse wire around the longitudinal wires,
means for directing the shuttles to each of the
longitudinal wires during the passage thereof
through the machine, and means for return-
ing each of the shuttles to 1ts initial position
at the forward end of the machine.

7. In a machine for the purpose set forth,
the combination with the simultaneous mov-
able upper and lower endless racks, means for
driving said racks, clamps adapted to engage
the longitudinal wires attached to and travel-
ing with said lower racks whereby said wires
are carried into the machine, shuttle-bars at-
tached to and moving with the upper racks.
shuttles adapted to carry the lateral wires
mounted to slide upon said bars, means for
causing said shuttles to successwely engage
each of the longitudinal wires and wrap the
transverse wires therearound, and means for
returning each of the shuttles to the initial
position at the forward end of the machine.

8. In a machine for the purpose set forth,
the combination with the contmuously-mov-
able carriers adapted to convey the longitu-
dinal wires into the machine, of a series of

shuttles movable through the machine with
sald wires, a zlgzag way adapted to direct said
shuttles to each of said longitudinal wires dur-
1ng their passage through the machine and to
present the needles of said shuttles over each
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of said wires, means for operating the shuttles
and driving their needles to wrap the lateral
wiresaround the longitudinal wires, and means
for returning each of the shuttles to its initial
position at the forward end of the machine.
9. In a machine for the purpose set forth,
the combination with the superimposed car-
riers, of the means for driving said carriers,
the lower carriers having means for clampmﬂ'
and conveying the Ionﬂ'ltudmal wires into the
machine, the upper of said carriers carrying
the transverse wires and the means for weav-
ing sald transverse wires with said longitudi-

‘nal wir es, means also carried by the upper car-

riers for operating the weaving device where-
by said wires are woven into an integral fabric
in their passage through the machine.

10. In a machine for weaving wire fabric,
the combination with the endless. carriers com-
prising hinged rack-sections ada,pted to pass
around supporting-pulleys, a pinion engaging
sald rack-sections for dI‘lVlnﬂ“ them, cla,mpmg-
bars extending between said racks and secured
thereto, movable clamping-jaws in said bars
adapted to receive the longitudinal wires be-
tween them, means for compressing said jaws
to clamp said wires as they are fed into the
machine, and means for weaving the lateral
wires upon the longitudinal wires between said
clamping-bars.

11. In a machine for the purpose set forth,
the combination with the means for carrying
the longitudinal wires into the machine, of a
series of shuttles adapted to travel longitudi-
nally of the machine with said wires and. trans-
versely thereof, each of said shuttles carry-
Ing a rotary needle adapted to embrace the
longltudmal wires and wrap the transverse

wires thereon, means for dropping said nee-

dle onto the longltudmal wires and raising it
therefrom, and means for rotating said nee-
dles when embracing said wires.

12. In a machine for the purpose set forth,
the combination with a traveling conveyer
adapted to engage and carry the warp-wires
into the machme, “of a shuttleadapted to move
into the machine with said wires and to cross
the machine diagonally in its passage there-
through, said shuttle having a rotary needle
adapted to embracesald warp-wires and carry-
ing the woof-wire, means for dropping said
needle upon each of the warp-wires and ro-
tating it in that position to wrap the woof-
wire therearound, means for raising the nee-
dle successively from each of the warp-wires
preparatory to 1its passage to the succeeding
wire, and means for rotating said needle 0111
when embracing a warp-wire of the fabric.

13. In a machine for weaving wire fabric,
the combination with the means for carrying
the warp-wires into the machine, of a shuttle
adapted to move longitudinally through the
machine with said wires and to cross the ma-
chine transversely during said longitudinal
movement, a rotary needle in said shuttle,
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- meansforlowering and raising said needle and

imparting an intermittent rotation thereto..
14. In a machine for the purpose set forth,

- the combination with the means for convey-

1ng the warp-wires into the machine, of ashut-

tle adapted to travel longitudinally through
the machine with said wires and transversely
thereof during said longitudinal movement.

-means for moving the shuttle longitudinally

IO

15

20

and transversely of the machine, said shuttle
having a rotary needle adapted to embrace
the warp-wires, means for successively drop-
ping the needle onto said wires and raisingit
therefrom, a rotary shaft for operating said
needle, a drive-wheel upon said shaft, an end-
less driving agent passing over said wheel,
supporting-pulleys at its opposite ends, one
of said pulleys being connnected with suitable
driving-gears whereby motion is imparted to
sald driving agent. 3

-15. In a machine for the purpose set forth,
the combination with the means for carrying
the warp-wires into the machine, of a travel-

~ ing shuttle for weaving the woof-wires onto
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the warp-wires, said shuttle having a rotary
needle adapted to carry the woof-wire in the
form of a bobbin and to embrace the warp-

wire when winding the bobbin thereon, means

for lowering and raising said needle and means
for imparting a rotary movement and a simul-
taneous longitudinal reciprocation thereto.
16. In a machine for weaving wire fabric,
the combination with the means of carrying
the warp-wires into the machine, of the trav-
eling shuttle adapted to carry the woof-wire,
sald shuttle having a rotary needle adapted to

wind the woof-wire around the warp-wires, a

rotary shaft in the shuttle for driving the nee-
dle, a driving-wheel upon said shaft, an end-
less driver passing over said wheel, wheels
supporting the ends of the said endless driver,
a traveling pinion geared to one of said
wheels, and a stationary rack in the path of
said pinion. |

17. In a machine for weaving wire fabric,
the combination with the means for carrying

the warp-wires into the machine, of the end-

less conveyer carrying the shuttle-bars, shut-
tles mounted to slide upon said bars, a rotary

needle 1n each shuttle adapted to carry the

bobbin which forms the woof-wire and to wind

‘said bobbin around the warp-wires, means

forraising and lowering the needle to enable it
to successively pass between and engage the
warp-wires, means for holding the needle in
the raised position, a trip for disengaging said
needle-holding means to allow the needle to
fall, and a series of lugs upon the shuttle-bar
adapted to successively engage said trip as the

shuttle moves along said bar.

18. In a machine for weaving wire fabric,

the combination with the means for feeding
the warp-wires into the machine, of a shuttle

adapted to move longitudinally with the warp-

chine across said wires, a vertically-movable
needle-block in said shuttle, a needle jour-
naled at the lower end of said block having a
longitudinal channel for the reception of the
warp -wires, means for raising the needle-
block to carry the needle above the warp-
wires, means for causing the needle-block to
drop at predetermined intervals to place the
needle upon each of the warp-wires, means for
rotating the needle in that position and means
for preventing the rotation of the needle when
In a raised position. . o
19. In a machine for weaving wire fabric,
the combination with the means for carrying
the warp-wires into the machine, of a shuttle
adapted to travel longitudinally of the ma-
chine and transversely of the warp-wires, a
vertically-movable needle-block in said shut-
tle, a rotary needle in said block adapted to
carry a bobbin forming the woof-wire and to
weave -sald bobbin upon the warp-wires, a
shaft journaled in the needle-block for driv-
ing said needle, a driving-pulley upon said
shaft, a clutch interposed between the pulley
and the needle and means for automatically
disengaging said clutch when the needle-block
1s raised and engaging the clutch when the
needle-block falls. o .

20. In a machine for weaving wire fabric,
the combination with the means for carrying
the warp-wires into the machine, of a shuttle-
bar extending transversely of the machine,
movable carriers attached to the ends of said
bar for conveying it. through the machine, a
shuttle mounted to slide uponsaid bar, a mov-
able needle-block in said shuttle, a rotary nee-
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wires and to travel transversely of the ma- 65
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dle in the needle-block adapted to carry the

woot-wire in the form of a bobbin and to wrap

said woof-wire around the warp-wires as the -

shuttle travels through the machine, a shaft

journaled in the needle-block for driving said

needle, a sprocket-wheéel on said shaft, an end-
less chain passing over one side of said wheel,

sprocket - wheels carrying the ends of said

chain mounted upon brackets supported by
the movable carriers carrying the ends of the
shuttle-bar, means for driving said chain to
rotate the gear-wheel on the shuttle-shaft, as
the shuttle moves through the machine, and
means for taking up the slack of said driving-
chailn. |

21. In a machine for the purpose set forth,
the combination with the means for carrying
the warp-wires into the machine, of a movable
shuttle adapted to travel across said wires,
said shuttle carrying a rotary needle, means
tor raising and lowering said needle, means
for rotating said needle intermittently and
means for reciprocating the needle longitudi-
nally during its period of rotation.

22. In a machine for weaving wire fabric,

the combination of ashuttle adapted to travel
with the fabric, a vertically-movable needle
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~in said shuttle and means for imparting an

intermittent rotation to said needle.

- 23. The combination in a machine for weav-
" ing wire fabric, of a take-up or reel at the
tail of the machine comprising lateral arms
journaled upon a shaft, drums journaled in

~ the ends of said arms, friction-disks on the

~ ends of said drums, gear-wheels mounted con--
tiguous thereto, a pinion on the shaft mesh--
ing with said gear-wheels, and means. for
. crowding said gear-wheels and disks together |
‘to impart motion to said drums through said

10

oears.

~ 924. In a machine for the purpose set forth,
the combination with the movable clamp-bars, -
~ jaws carried by said bars for clamping the

 longitudinal wires, shuttles disposed between |
- said clamp-bars adapted to move longitudi-

~ npally with the fabric and to cross the fabric

20
N wrap the transverse _ ol
~ tudinal wires between said clamp-bars.

transversely, said shuttles being adapted to
wires around the longi-

- 95. In a loom for weaving wire fabric, the
- combination with the means for feeding the
25 Jongitudinal wires through the machine, of
“the shuttles carrying the bobbins which form
" the transverse wires, means for carrying said |

shuttles through the machine coincident with

B the movement of the.fabric and for simul-
30

- 97. In a machine for weaving R
the combination with the means for carrying '
the warp-wires into the machine, of a shuttle
adapted to move through the machine with
said wires and to cross the machine trans- =~
versely, a rotary needle in said shuttle, means
for lowering and raising said needle, and
means for imparting rotation thereto. =

he _ _ ~ Witnesses:
taneously moving the shuttles transversely of |
the longitudinal wires, and means for driving |

758,719

said shuttles to cause them to wrap the trans-
| verse wires around the-longitudinal wires.

- 96. In a machine for weaving wire fabric, .

‘the combination with means for feeding the
Jongitudinal wires into the machine, of a

35

shuttle-bar adapted to travel with the longi-

tudinal wires, a shuttle adapted to travel upon
‘said bar, said shuttle having a rotary needle

‘adapted to carry and wrap the transverse wire 40

around the longitudinal wires, means for di-
recting the shuttle along said bar to each of

“said longitudinal wires, means for driving the
‘shuttle to wrap the transverse wire around
“each of the longitudinal wires, and means for
returning the shuttle to its initial position at

the forward end of the machine.

wire fabric,

SO:

55

" In testimony whereof I sign this specifica-

tion in the presence of two witnesses.

o d

~ Ggo. L. BenvgrT,
L. M. WHITMORE.

MES W. SNEDEKER.
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