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To a LL, ??h???, ??, ??? ????. cer?: 
Be it, known that I, WILLIAM. C. AVERY, 

a citizen of the United States, residing at 
Springfield, in the county of Greene, State of 

5 Missouri, have invented certain new and use 
ful Improvements in Wire-Fabric Machines, 
of which the following is a specification, ref 
erence being had therein to the accompany 
ing drawings. 
This invention relates to certain new and 

useful improvements in machines for making 
Woven-Wire fabrics; and it has for its object, 
among others, to provide an apparatus of this 
character which shall be composed of few 

I5 parts, and those readily assembled and easily 
operated. 
The machine, although designed, primarily, 

for portable Work, as for constructing fences 
in the field, may be profitably used for fac 

2O tory purposes, if desired. In the present in 
stance it is shown as designed to be moved to 
the work and held firmly thereto by a lever 
gripper with a hand releasing device adapted 
to operate on and in conjunction with a wire 

25 of the fabric, the wheels of the machine run 
ning on a light track, which, together with 
the guides, forms also a novel feature of the 
construction. I aim, further, to provide a 
twister-wheel of novel construction whereby 

3o more satisfactory results are attained with 
less labor and care on the part of the operator. 
The spool-carrier also is of novel construc 
tion, being provided in one of its forms with 
a swivel at its outer or weaving end. I pro 

35 vide a locking-ring which is mounted for end 
wise movement upon a bearing-tube with a 
rearwardly-projecting guide-piece and a cy 
lindrical interior, and other features of con 
struction which tend to give it superiority 

4o over prior forms. I provide also a shifting 
bar having oppositely-inclined surfaces at 
regular intervals and mounted for lengthwise 
movement and for engagement with all of the 
locking-rings, being so spaced as to give an 

45 opposite end movement to each succeeding 
ring of the series. The shifting bar is con 

to 

nected to and designed to be actuated by the 
backward movement of the advancing lever. 
I aim, further, at improvements in the de 

5o tails of construction and in the device as a 
whole whereby more satisfactory results are 
attained, the machine rendered more useful 

and accurate in its work, and capable of per 
forming greater service with less exertion of 
power and practically no care on the part of 55 
the attendant. 
Other objects and advantages of the inven 

tion will hereinafter appear in the following 
description, and the novel features thereof 
will be particularly pointed out in the ap- 6o 
pended claims. 
The invention is clearly illustrated in the 

accompanying drawings, which, with the let 
ters of reference marked thereon, form a part 
of this specification, and in which 
Figure 1 is a side elevation showing my im 

provement. Fig. 2 is an enlarged vertical 
section through one of the twister-heads and 
spools. Fig. 3 is an end elevation of the 
twister-head and spool and its frame. Fig. 4 7o 
is an elevation of a modified form of spool 
frame. Fig. 5 is a perspective detail of the 
locking-ring, bearing-tube, and shifter-bar. 
Fig. 6 is an enlarged perspective detail of the 
spool-frame. Fig. 7 is a similar view of the 75 
locking-ring detached. Fig. 8 is a perspective 
view looking at the opposite side of Fig. 5. 
Fig. 9 is a perspective detail of the twister 
wheel removed. Fig. 10 is a detailin side ele 
vation showing the gripper, the base, the 8o 
shifter-bar, and the operating-levers. Fig. 
11 is a vertical cross-section through the base. 
Fig. 12 is a vertical longitudinal section of a 
modified form of spool-frame, locking-ring, 
and accessories; and Fig. 13 is a perspective 85 
view of the locking-ring removed. 
Like letters of reference indicate like parts 

throughout the several views. 
Referring now to the details of the draw 

ings by letter, A designates the base or track, go 
composed of two parallel pieces or strips a, a 
secured together and held at proper distances 
apart by the transverse pieces a', secured 
thereto in any suitable manner, and upon 
their adjacent edges these pieces a are formed 95 
with the longitudinal slots or grooves a, as 

?5 

seen best in Fig. 1.l. 
It will be understood that the transverse 

pieces a' are secured to the under sides of the 
parts a, a, as shown, so as to leave an unob. Ioo 
structed path for the guide-shoes or other de 
vices B, carried by the foundation or base B' 
of the machine, which at its rearward end 
carries rollers or wheels B, as seen best in 
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Fig. 1, and adapted to travel upon the upper 
face of the track. 
C are the longitudinal wires of the fence 

or fabric and about which the weft-wires are 
adapted to be twisted. 

It will be readily understood that the fab 
ric may have a greater or less number of 
these longitudinal wires, the machine being 
guided upon the lowermost one and there be 
ing one less spool than there are longitudinal 
wires, as indicated in Fig. 1. 
D are the uprights, jointed at their upper 

ends in any suitable manner, as by the con 
necting-piece d, (see Fig. 1,) these uprights 
being arranged at the proper distance apart 
and extending down between the track-strips, 
forming a guide. 
The movement of the machine in the direc 

tion of the length of the fence and the conse 
quent length. of mesh is brought about by 
means. Of the lever E, pivotally mounted, as 
at e, near its lower end upon the inclined 
brace-arm E", secured to the base of one of 
the uprights D, and at its other end to the in 
clined brace e', as seen in Fig. 10, this brace 
arm e' being secured at its upper end to the 
upright and at its lower end to the shoe B. 
To this lever below its pivot is pivotally 
mounted, as at f, the horizontal arm or bar 
F, the free end of which is provided with 
teeth f', which engage with the ratchet-wheel 
F°, carried by the shaft f° and provided with 
a crank-pin f, with which is connected the 
rod F, extending substantially vertically, as 
indicated, and pivotally connected, as at f', 
with the shifter-bar F. This shifter-bar has 
a continuous zigzag fin or flange fº, as seen 
in Figs. 1 and 10 and also in Fig. 5, and which 
shifter-bar is mounted for vertical reciproca 
tion in Suitable guides on or adjacent to the 
uprights D and Operates in a manner which 
will be hereinafter disclosed. 
G is a rod or bar pivotally connected at one 

end, as at g, to the lower end of the lever E 
and its other end turned upwardly, as indi 
cated at 9, to form one of the jaws of the 
gripper. G' is another bar having its outer 
end formed to constitute the other gripping 
jaW and pivotally mounted, as at g, on the 
casting G, its other end being connected in 
any suitable manner with the release-lever G, 
the upper end of which is connected with the 
bell-crank lever G, pivotally mounted, as at 
g, on the upper end of the lever E, and its 
handleg being arranged in proximity to the 
handle e' of the lever E, as shown in Fig. 1, 
so that both may be readily grasped by the 
same hand. A Spring G connects these two 
gripper-arms G. G' near their connection with 
the said levers, as seen in Fig. 10. 
G is a pin or bolt passed through lugs g 

on the casting G', as seen in Fig. 10, and by 
which the gripper is held against displace 
ment from the wire C, upon which it is 
mounted to move, as shown. The construc 
tion is such that the wheel E is given a half 
revolution at each backward movement of the 
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lever E, and the inclined surface of the teeth 
on the rack-wheel and the inclination of the 
teeth on the rack-bar Fis such that no move 
ment is given to the wheel by the forward 
movement of said lever, as Will be readily 
understood upon reference to Fig. 1. The 
arrow in Fig. 1 designates the direction of 
movement, which I term the “forward’ move 
ment. The gripper is intended, by reason of 
the action of the spring G, to provide a firm 
engagement with the wire on which it acts at 
all times, unless released by the supplemental 
release-lever Gº. 
Hare the weft-wires. They are carried by 

the spools H', each of which is mounted to re 
volve under a tension-spring hº on the spool 
spindle of a spool-carrier. Each carrier, ex 
cept when constructed as shown in Fig. 12, 
which will be hereinafter described, com 
prises a butt-piece h of a length to easily pass 
between the warp-wire tubes of two adjacent 
twister-wheels and a forwardly - extending 
horizontal portion or frame h", from which 
extends upwardly the spool-spindleh', as seen 
best in Fig. 2, and the front end of which 
frame is turned upwardly, as seen at I, and 
has an eye h or analogous device for guiding 
the passing weft-wire H. The vertical por 
tion h has a centrally-located and rear Wardly 
extending neck or lug H, having a head Ol' 
button H, (seen best in Fig. 2,) and at oppo 
site ends of the portion h, and upon the same 
side as the neck and button are the rear 
wardly-extending lugs H, which are substan 
tially hook-shaped, with their rounded ends 
or faces adjacent to each other, these lugs 
being located at opposite extremities of the 
butt-piece or vertical portion h. The device 
at the weaving end of the spool-carrier for 
guiding the weft-wire may have an eye h", as 
shown in Figs. 2 and 3, located in said up 
turned end on a level with the Center of the 
spool, but I sometimes may use and prefer a 
construction shown in Fig. 4, in which a short 
arm I is pivoted, as at , to the inner face of 
this upturned end h of the frame, the pivot 
being located on a level with the center of the 
spool longitudinally, and the arm having an 
opening or eye I near its free end, through 
which passes the weft-wire FI, (seen in Fig. 4.) 
the arm being free to describe a half-circle 
whose diameter may be the length of the Spool. 
It being understood that the carrier and Spool 
change ends toward the new twist during the 
first half-rotation and each succeeding new 
twist turning the carrier back over the same 
side it will be readily understood that this 
pivoted arm at the weaving end of the spool 
carrier will act as a swivel and thus greatly 
relieve the passing weft-wire by its free half 
rotation upon a pivot. The upturned end of 
this frame has the semicircular substantially 
vertically-disposed slot i°, through which the 
weft-wire passes, as seen in Fig. 4, and which 
thus permits of the required movement of the 
arm and weft-wire. 
There maybe any desired number of twister 

75 

90 

95 

OC 

O 

II5 



O 

25 

35 

45 

55 

65 

580,750 3. 

wheels. Each twister - wheel comprises a 
tOOthed periphery J, being practically a gear 
Wheel constituting one of a vertical series of 
intermeshing gearing by which the rotary mo 
tion is transmitted to all carrying parts. This 
has upon one face two pockets J at diamet 
rically opposite points, being shown upon 
what I term the “front” or “outer’ side, and 
Which in the assembled machine faces rear 
Wardly or toward the weaving end of the ma 
chine, and each pocket having its opening on 
the pitch-line of the toothed periphery to 
which it is affixed, having a practically semi 
circular notch J° in its level front wall, and 
the side outline practically of a semiellipse, as 
seen bestin Fig. 9. Extending from this gear 
wheel is a forwardly-extending or, more cor 
rectly, outwardly-extending warp-wire tube 
or guide i and a rearwardly or inwardly ex 
tending hollow hub or shafti", (see Figs. 2 
and 9,) all being made integral by a webi, 
extending forwardly and centrally and a part 
of whose surface is level with the flat front 
Wall of the pockets on the periphery and form 
ing around the connected end of the hollow 
shaft and inside the periphery a wide and 
deep annular recessi. The end of this shaft 
is screw-threaded and receives a nut J', as 
Seen in Figs. 1 and 2. This annular recess is 
entirely open from the rear and also partly 
open from the front by reason of a cut-away 
portion of the Web, as seen at f° in Fig. 9, 
forming a passage on the front side around 
each pocket, allowing the free lugs H of the 
passing spool-carrier frame to pass through 
between the pockets and warp - wire tubes 
during rotation. The rearwardly open annu 
lar recess alloWs the locking-ring, hereinafter 
described, to slide over and engage the two 
lugs H', that lie within the recess during 
alinement of the machine. A drive twister 
wheel therefore comprises all of the above-de 
scribed parts, and in addition thereto the gear 
J has formed on the inner side of the periph 
ery thereof the beveled gear-teeth J, as seen 
best in Fig. 2, which are designed to be en 
gaged by a Small beveledgearK on the crank 
shaft K", mounted in a suitable bearing in 
the frame of the machine and provided with 
the crank K, as seen in Figs. 1 and 2, and by 
the rotation of which the desired number of 
twists of the weft-wires are formed. The ad 
van?e of the machine and the length of mesh 
are brought about by the manipulation of the 
lever E. and its connection with the station 
ary fabric-wire C, upon which the gripper is 
designed to act, the said lever being moved 
in the direction of the advance. 
The forwardly-extending portion i of the 

twister-wheel is slotted longitudinally, as seen 
atj in Fig. 9, the boss or tubular portion if 
at the end being provided with an opening 
f, through which the longitudinal wire C of 
the fence or fabric passes and upon which the 
fence is guided in its movements. 
The neck IH and the head or button H8 of 

the butt-piece of the spool-carrier are for en 

gagement with the pockets J and the notches 
J° of the twister-wheel and are substantially 
cylindrical in cross-section, as shown in Fig. 
6. The lugs H are of a convex segmental 
cross-section with the reduced portion next 
to the butt-piece, thus forming a shoulder 
facing the same, the Outer enlargement being 
rounded off toward the point, as hereinbe 
fore mentioned. 
L is a bearing-tube having at one end the 

flange L', through which passes the means 
which secure the same to the uprights D. 
The cylindrical portion of this bearing-tube 
forms a bearing for the rearwardly-extend 
ing shaft f' of the twister-wheel, as seen best 
in Fig. 2. This flange L' has an opening or 
perforation l, as seen best in Fig. 2, which 
serves as a guide for the projection in on the 
locking-ring M, which is shown detached in 
Fig. 7. This locking-ring comprises the cy 
lindrical portion made to slide upon the bear 
ing-tube and the lugs H of the adjacent 
spool-carriers when in allinement. The guide 
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portion or projection m of this locking-ring 
has a vertical slot m', as seen best in Fig. 7, 
which receives the zigzag fin or flange f' of 
the shifter-bar if, as seen in Fig. 5, and by 
which fin it is moved. The outer front end 
of this locking-ring is partially closed by two 
segments M' of an annular flange, located 
upon opposite sides of the interior of said 
ring. These two segmental flanges have be 
tween their adjacent ends the openings or 
notches Mº, as seen in Fig. 7, which are dia 
metrically oppositely disposed. 
The shifter-bar f is a continuous verti 

cally-disposed bar or rod with a web or flange 
or member upon its side having an oppo 
sitely - inclined surface occurring at places 
along its length equal to the distances frpm. 
center to center of the bearing-tubes. This 
shifter rod or bar is held perpendicularly 
movable by the side of the alined bearing 
tubes and against the base-flanges of the 
same. The continuous fin or flange having 
the oppositely-inclined surfaces at regularin 
tervals is engaged with the notches in of the 
guide projections in of each of the locking 
rings, the construction being such that upon 
end wise movement of the shifter-bar, through 
the medium of the wheel f* and the bar or 
rod F opposite, horizontal sliding movement 
is given to each succeeding locking-ring in 
the machine. 
The backlash or movement of the lever E, 

by its rack connection with the wheel F and 
the rod F, acting upon this ZigZag shifting 
bar, which, it will be remembered, has en 
gagement with all of the locking-rings, oper 
ates to relieve one set of rearwardly-project 
ing lugs H and engage the opposite set, 
thereby holding the spools of weft-wire to ro 
tate upon adjacent and oppositely-revolving 
twister-wheels, thus forming the intermedi 
ate and advance row of twists in the fabric. 
Thus after each row of twists is completed 
the routine of operations consists in the two 
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described movements of the lever E. It will 
thus be seen that the spool-carriers are auto 
matically retained with the alternate twister 
wheels of the machine by the backlash of the 
advancing lever E. It will be understood 
that the largest inside diameter of the lock 
ing-rings will be presented to the lugs H only 
upon allinement of the machine, and there 
fore they can only be engaged or disengaged 
therefrom at such point of allinement, which 
is at MM, the partial annular flanges M'M' 
forming barriers at all other points of their 
rotation. It will be noticed that the bearing 
tube has at each end the tubular extensions. 
LL', which form bearings for the rear 
Wardly-projecting tubular extensions f' of the 
twister-wheels, as seen in Fig. 2. 

It will be understood from the foregoing 
description that in my construction the lock 
ing-rings is the main instrumentality in hold 
ing the pairs of spool-carriers to their twister 
centers during the operation of forming the 
twists about the main wires by the weft-wires. 

It is considered an important feature of the 
construction that two spool-carriers are held 
and caused to rotate with a given twister by 
reason of an engagement of their two contigu 
ous shouldered rearwardly-projecting lugs 
H within one annularly-ribbed shiftable 
locking-ring, which surrounds the center of 
rotation and allows the lugs to rotate within 
the ring and removable only at one point in 
such rotation. It is also considered impor 
tant that in the act of forming the twists the 
inner ends of the butts of the spool-carriers 
are thrust inward toward the center of rota 
tion and the outer or free ends will rotate in 
a plane slightly removed from the faces of 
the adjacent twisters. The lugs H on the 
free. Outer ends Will also easily pass through 
the ?urved slot on the faces of the adjacent 
twister-wheels and across in front of the lock 
ing-rings at the point MM, and the head or 
button H will mesh into the pockets J of the 
oppositely-rotating peripheries without ma 
terial frictional contact. 

It will be observed that I employ no guides 
for the moving spool-carriers except the cen 
tral rotatable engagement within the locking 
ing-ring of Small diameter and consequently 
short travel at the frictional contact. The 
head H of the neck H, by which the spool 
carrier receives its rotary movement, is held 
in the proper pocket by engagement of the 
innerlug within the locking-ring. 

In Figs. 12 and 13 I have shown a slightly 
different construction in which the locking 
ring M is sleeved upon the bearing-tube L, 
as above, but has a groove nextending en 
tirely around the same and in which the fin 
f' of the shifting bar if works. This lock 
ing-ring is provided with the pins m“, dis 
posed upon diametrically opposite sides of 
the locking-ring and projecting from the end 
thereof in the direction of the length of said 
ring. These two pins are engaged in opening 
m in the twisterhead or wheel and the latter 

rotates the ring upon the bearing-tube L. In 
this construction the pins entering the slots in 
in the butt-pieces of the spool-carrier frames 
perform the same function as the rearwardly 
projecting lugs H (shown in Fig. 2) entering 
the locking-rings in the other form of con 
struction perform. The twister-wheel in 
stead of being cut away around the pockets 
simply has the openings for the pins. The 
ring in this instance rotates by reason of the 
engagement of the pins in the twister-head 
upon the bearing-tube and under and in en 
gagement with the shifting bar. At the 
proper...alinement of the spool-carrier butts 
with their slots, as shown, the ring and pins 
may be shifted outwardly, entering and re 
taining adjacent ends of the butts to rotate 
with the carrying parts, each alternate ring 
of the series moving and acting in a reverse 
manner, respectively. In Fig. 12 the Warp 
wire tube or guide i is shown as formed inde 
pendent of the hollow hub or shafti and en 
gaged therein by screw-threads, as it may be 
found convenient at times to remove the same 
to replace it with a new one. 

Modifications in detail may be resorted to 
without departing from the spirit of my in 
vention or sacrificing any of its advantages. 
The sizes and relative proportions of the 

different parts may be changed at will within 
reasonable limits, and although the shifter 
bar has been described as designed for auto 
matic actuation by the return movement of 
the advancing lever it is evident that the 
connections may be varied, and under some 
conditions it may be preferable to arrange for 
the actuation of this shifting bar by a special 
lever. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In a wire-fabric machine, a twister-wheel 
formed with oppositely-disposed, peripheral 
pockets upon its face, and a forwardly-curved, 
connecting-web cut away upon opposite sides 
adjacent to said pockets; substantially as de 
scribed. 

2. In a wire-fabric machine, a twister-wheel 
formed with oppositely-disposed, peripheral 
pockets, a forwardly-curved, connecting-web 
cut away upon opposite sides upon curved 
lines to near the center leaving a curved open 
ing or recess through the body portion of the 
wheel; substantially as described. 

3. Ina wire-fabric machine, a twister-wheel 
formed with oppositely-disposed, peripheral 
pockets, a forwardly-curved, connecting-web 
cut away upon opposite sides upon curved 
lines to near the center leaving a curved open 
ing or recess through the body portion of the 
wheel, the forward curve of said web form 
ing an annular passage, and a bearing-shaft 
extending centrally therefrom; substantially 
as described. 

4. In a wire-fabric machine, a twister-wheel 
formed with oppositely - disposed pockets 
upon one face open upon the sides toward the 
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periphery, a centrally-disposed bearing-shaft 
extending rearwardly to a point in front of 
the plane of the peripheral toothed portion, 
and a connected front tube in line with said 
shaft; substantially as described. 

5. In a wire-fabric machine, a twister-wheel 
formed with oppositely - disposed pockets 
upon One face open upon the sides toward the 
periphery, a centrally-disposed bearing-shaft 
extending rearwardly to a point in front of 
the plane of the peripheral toothed portion, 
a connected front tube inline with said shaft, 
and a centrally-curved and partly cut-away 
Web connecting said shaft and tube; substan 
tially as described. 

6. In a wire-fabric machine, a twister-wheel 
formed with oppositely - disposed pockets 
upon one face open upon the sides toward the 
periphery, a centrally-disposed bearing-shaft 
extending rearwardly to a point in front of the 
plane of the peripheraltoothed portion, a con 
nected front tube in line with said shaft, a 
centrally-curved and partly cut-away web 
Connecting said shaft and said tube, and a 
second toothed rim back of the first for en 
gagement with a driving-gear; substantially 
as described. 

7. In a wire-fabric machine, a spool-carrier 
comprising a frame having a spindle, and an 
Upturned outer end, and a rotating arm hav 
ing an eye for the weft-wire; substantially as 
described. 

8. In a wire-fabric machine, a spool-carrier 
formed with a vertical portion having later 
ally-projecting lugs, and a centrally-disposed 
neck having a button; substantially as de 
scribed. V 

9. In a wire-fabric machine, the combina 
tion with a bearing-tube, of a locking-ring 
mounted for movementendwise thereon; sub 
Stantially as described. 

10. In a wire-fabric machine, a locking-ring 
provided With a rearwardly-extending guide 
piece; substantially as described. 

11. In a wire-fabric machine, a locking-ring 
provided with a rearwardly-extending guide 
piece, having a vertically-disposed notch to 
receive a flange on the shifter-bar; substan 
tially as described. 

12. In a wire-fabric machine, a locking-ring 
having a rearwardly-projecting guide-arm 
and an inwardly-extending flange at its other 
end having diametrically-disposed notches; 
Substantially as described. 

13. In a wire-fabric machine, a shifting bar 
disposed vertically, and having a zigzag fin 
disposed lengthwise thereof; substantially as 
described. 

14. In a wire-fabric machine, a track com 
posed of side pieces formed upon their adja 
cent edges with longitudinal grooves, and 
transverse pieces connecting the said side 
pieces, and holding them at the proper dis 
tance apart; substantially as described. 

15. In a wire-fabric machine, the combina 
tion with a spool-carrier, having lugs, of a lock 
ing-ring having a segmental interior flange 

With oppositely-disposed notches, a bearing 
tube, a twister-head, and means for rotating 
the latter; substantially as described. 

16. In a wire-fabric machine, the combina 
tion with two adjacent tubes, twister-wheels, 
and locking-rings, of a spool-carrier provided 
with the butt-piece disposed to come between 
two adjacent tubes; substantially as de 
scribed. 

17. In a wire-fabric machine, the combina 
tion with two adjacent tubes, twister-wheels, 
and locking-rings, of a spool-carrier provided 
with the butt-piece disposed to come between 
two adjacent tubes, and provided with a cen 
tral neck and button and a shouldered lug On 
opposite extremities of the butt-piece; sub 
stantially as described. 

18. The combination with two adjacent 
bearing-tubes, twister-heads, and locking 
rings, of a spool-carrier having a butt-piece 
with centrally-disposed neck and head and 
lugs parallel there with upon opposite sides 
thereof either of said lugs being engageable 
within the locking-ring of its adjacent twist 
ing device, and rotatable within said ring 
when fully entered therein; substantially as 
described. 

19. The combination with a twister-wheel 
having oppositely-disposed pockets and a Web 
with cut-away portions opposite the pockets, 
and a hollow tube extending upon both sides 
of the web, of a locking-ring having a guide 
lug with a notch, and a vertically-disposed 
shifter-bar having a flange engaging said 
notch; substantially as described. 

20. The combination with a twister-wheel 
having oppositely-disposed pockets and a Web 
with cut-away portions opposite the pockets, 
and a hollow tube extending upon both sides 
of the web, of a locking-ring having a guide 
lug with a notch, and a vertically-disposed 
shifter-bar having a flange engaging said 
notch, and a bearing-tube having a flange 
with an opening to receive the guide-lug of 
the locking-ring; substantially as described. 

21. The combination with a twister-wheel 
having oppositely-disposed pockets and a Web 
with cut-away portions opposite the pockets, 
and a hollow tube extending upon both sides 
of the web, of a locking-ring having a guide 
lug with a notch, and a vertically-disposed 
shifter - bar having a flange engaging said 
notch, a bearing-tube having a flange with an 
opening to receive the guide-lug of the lock 
ing-ring, and a spool-carrier having lugs to 
be entered into the locking-ring; substan 
tially as described. 

22. The combination with a twister-wheel 
having oppositely-disposed pockets and a web 
with cut-away portions opposite the pockets, 
and a hollow tube extending upon both sides 
of the web, of a locking-ring having a guide 
lug with a notch, a vertically-disposed shifter 
bar having a flange engaging said notch, a 
bearing-tube having a flange with an opening 
to receive the guide-lug of the locking-ring, 
and a spool-carrier having lugs to be entered 
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into the locking-rings, the latter being pro 
vided at one end with an interior flange hav 
ing oppositely - disposed notches; Substan 
tially as described. 

23. The combination with a spool - carrier 
having a butt-piece with a neck with a head 
and lugs upon opposite sides thereof, of a 
twister-head having peripheral pockets, and 
a Web cut away upon opposite sides adjacent 
to said pockets; substantially as described. 

24. The combination with a bearing-tube, 
of a locking-ring mounted for endwise move 
ment thereon and having a rearwardly-pro 
jecting guide-piece with a vertical notch, and 
a vertically - disposed shifter-bar having a 
flange engaging said notch; substantially as 
described. 

25. The combination with a plurality of 
twister-heads, bearing - tubes and locking 
rings having guide-pieces with notches, of a 
vertically - disposed shifter - bar having a 
flange With oppositely-disposed inclined por 
tions engaging the notches of the guide-pieces 
to simultaneously shift all of the locking 
rings; substantially as described. 

26. The combination with the machine and 
its twisting devices, óf a gripper adapted to 
engage one of the longitudinal wires of the 
fabric, a lever connected with and adapted 
to operate said gripper, and a release-lever 
mounted upon the operating-lever; Substan 
tially as described. 

27. The combination with a twisting device 
and a shifter-bar, of a gripper, a pivoted le 
Ver Connected there with, and a connection 
between the same and the shifter-bar; sub 
stantially as described. 

28. The combination with the shifter-bar 
and a rod pivotally connected there with, of a 
toothed wheel to which said rod is eccen 
trically connected, a gripper, and an operat 
ing-lever therefor, and a connection between 
the same and said wheel; substantially as 
described. 

29. The combination with the shifter-bar 
and the rod pivotally connected there with, of 
a toothed wheel to which said rod is eccen 
trically connected, a gripper, an operating 
lever therefor, a connection between the same 
and said wheel, and a release-lever connected 
With the operating-lever and with the gripper; 
substantially as described. 

30. The combination with the twister-heads 
and bearing-tubes and locking-rings, of a 
shifter-baranda lever, andintermediate con 
nections whereby the locking-rings are given 
an endwise movement by the movement of 
said lever; substantially as described. 
3. The combination. With the twister-heads, 

the bearing-tubes and locking-rings, of a 
shifter-bar, a gripper, an operating-lever con 
nected there with, and a connection between 
said lever and the shifter-bar; substantially 
as described. 

32. The combination with the twister-heads, 

the bearing-tubes, and locking-rings, of a 
shifter-bar, a gripper, an operating-lever con 
nected there with, a connection between said 
lever and the shifter-bar, and a Supplemental 
lever connected with the operating-lever and 
with the gripper; substantially as described. 

33. The combination with the twister-heads, 
the bearing-tubes and locking-rings, of a 
shifter-bar, a gripper, an operating-lever con 
nected there with, a connection between said 
lever and the shifter-bar, a supplemental le 
ver connected with the operating-lever and 
with the gripper, and a spring connecting the 
two arms of the gripper; substantially as de 
Scribed. 

34. The combination with the shifter-bal 
having zigzag flange, of a rod pivotaly con 
nected with saidbar, a toothed wheel to which 
the rod is eccentrically connected, a gripper, 
a lever connected therewith for operating the 
same, and a toothed bar pivotally mounted 
on the operating-lever and adapted to engage 
said wheel; substantially as described. ':? 

35. The combination with the shifter-bar 
havinga zigzag flange, of a rod pivotaly con 
nected with said bar, a toothed wheel to which 
the rod is eccentrically connected, a gripper, 
a lever connected there with for operating the 
same, a toothed bar pivotally mounted on the 
operating-lever and adapted to engage said 
wheel, and a supplemental lever mounted on 
the operating-lever, and connected with the 
gripper; substantially as described. 

36. The combination with the shifter-bar 
havinga zigzag flange, of a rod pivotally con 
nected with said bar, a toothed wheel to which 
the rod is eccentrically connected, a gripper, 
a lever connected there with for operating the 
same, a toothed bar, pivotally mounted on the 
operating-lever and adapted to engage said 
wheel, a supplemental lever mounted on the 
operating-lever, and connected with the grip 
per, and a spring connecting the two arms of 
the gripper; Substantially as described. 

37. The combination with a spool-carrier 
frame, a twister-head, bearing-tube and a 
locking-ring upon the bearing-tube, of means 
for engaging the carrier-frame and locking 
ring, whereby they are rotatable together; 
substantially as described. 

38. The combination with a spool-carrier 
frame, a twister-head, bearing-tube and a 
locking-ring upon the bearing-tube, of means 
for engaging the carrier-frame and locking 
ring whereby they are rotatable together, and 
a shifter-bar mounted for vertical movement 
to move said locking-ring to and from the 
spool - carrier frame; Substantially as de 
Scribed. 

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

WILLIAM C, AVERY. 
Witnesses: - 

H. T. NORMAN, 
C. E. SCHWEITZER. 
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