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No. 756,334. Patented April 5, 1904. 

UNITED STATES PATENT OFFICE. 

GEORGE S. COX, OF FITZWATERTOWN, PENNSYLVANIA, ASSIGNOR TO 
HIMSELF, AND WALTER. S. COX, TRADING AS GEORGE S. COX AND 
BROTHER, OF PHILADELPHIA, PENNSYLVANIA. 

LOOV. 

SEPECIFICATION forming part of Letters Patent No. 756,334, dated April 5, 1904. 
Application filed July 10, 1903, Serial No, 164,966, (No model,\ 

To all, whom, it inctly conce77. 
Be it known that I, GEORGE. S. Cox, a citi 

Zen of the United States, residing at Fitzwa 
tertown, county of Montgomery, and State of 
Pennsylvania, have invented a new and useful 
Improvement in Looms, of which the follow 
ing is a full, clear, and exact description, ref 
erence being had to the accompanying draw 
ings, which form a part of this specification. 
My invention relates to looms, and partic 

ularly to that type of loom adapted to the 
manufacture of hair-cloth and similar goods, 
wherein the weft is prepared in separate 
strands or picks, substantially equal in length 
or slightly longer than the width of the goods 
to be woven. 
The objects of my invention are to increase 

the production of the loom by causing the 
nipper or shuttle to throw a pick of Weft on 
both its forward and return movement, to 
regulate with accuracy the extent of the throw 
of the shuttle and at the same time dispense 
with a positive connection to the shuttle dur 
ing its travel across the loom, to automatic 
ally operate the shuttle at the end of its throw, 
to release a thrown pick and engage a new 
pick, and generally to perfect the construc 
tion and Operation of the loom. 

In the drawings, Figure 1 is a side view of 
the loom. Fig. 2 is a section on the line 22 
of Fig. 1. Fig. 3 is a section on the line 33 
of Fig. 1. Fig. 4 is a plan view of the shut 
tle. Fig. 5 is a front or edge view of the 
shuttle. Fig. 6 is a front view of one of the 
shuttle-boxes. Fig. 7 is an edge view of one 
of the shuttle-boxes. Fig. 8 is a section on 
the line 88 of Fig. 2. Fig. 9 is a section on 
the line 99 of Fig. 2. Fig. 10 is a section on 
the line 10 10 of Fig. 9. 

a is the frame of the loom. 
b is the lay, pivoted on the studs 6 on the 

frame. Extending along the shuttle traverse 
of the lay b, but not connected thereto, is a 
plate 10, having secured thereto the movable 
shuttle-boxes 20 and 30. 
40 is the shuttle, having one pair of jaws 

41 and 42 at one end and another pair of jaWS 
43 and 44 at the other end. 

efare the receptacles for the strands of 
horse-hair weft. 

g h are the selectors. 
Generally speaking, the operation of the 

foregoing parts is as follows: The selector h, 
Selects a single pick of weft from the recep 
taclef. The jaws 43 and 44 of the shuttle 40 
clamp the end of the selected pick, which at 
the same time is released from the selector, 
pull the pick from right to left, Figs. 2 and 
3, between the sheds of warp, and then re 
lease the same. The selector g selects a sin 
gle pick of weft from the receptacle e, and 
the jaws 41 and 42 of the shuttle 40 clamp the 
end of the last-selected pick, pull the same 
from left to right, Figs. 2 and 3, between the 
sheds of warp, and then release the same, and 
SO on alternately and continuously, the sheds 
of yarp being changed, preferably, after each 
OICK. 
The above-described operation is effected 

by means of the mechanism to be hereinafter 
described. 
The shuttle 40 is provided with a flange 45, 

extending laterally therefrom. 
50 60 are picker-sticks. The picker-stick 

50 is pivoted on a studiš1, secured to a bracket 
52, having a stud 53, turning in a bearing 54 
on the machine-frame. The picker-stick 60 
is pivoted on a stud 61, which is supported 
similarly to stud 51. The upper part of each 
picker-Stick extends through a slot in the lay. 
Each picker-stick therefore moves with the 
lay, and also is capable of swinging cross 
wise of the loom on the studs 51 or 61. When 
the shuttle is at one side of the loom-say to 
the extreme right, Figs. 2 and 3-the picker 
stick 60 Swings inwardly, engages the flange 
45 of the shuttle, and throws the shuttle, ini 
tially by direct engagement and thence by 
momentum, nearly across the loom, as will 
hereinafter be more fully described. In the 
same way the shuttle 60 returns the shuttle 
from left to right. 
Inasmuch as the weft is inseparate strands 

of a length but little greater than the width 
of the fabric to be woven, it is important that 
the shuttle shall move to but not beyond a 

55 

75 

95 

  



O 

2 

point that will insure the forward end of the 
weft being drawn just beyond the edge of the 
warp. To effect this, I cause the shuttle to 
first make slightly less than its complete throw 
by throwing it into the shuttle-box 20 or 30 
and then complete the throw of the shuttle by 
moving the shuttle-box itself with its con 
tained shuttle the slight distance necessary to 
complete the throw of the shuttle. To enable 
the shuttle-box 20 to receive and hold the shut 
tle, a leaf-spring 21, having a projecting por 
tion 22 midway of its length, is secured to the 
upper wall of the box, while the shuttle is pro 
vided on its upper face with a slot or recess 
26. The shuttle-box 30 is a duplicate of the 
shuttle-box 20. When the shuttle is thrown 
into the box, the Spring engages the recess in 
the shuttle and stops and holds the shuttle. 
Thereafter the plate 10 is moved in the direc 

2O tion in which the shuttle has been thrown, 
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moving both shuttle-boxes and completing the 
throw of the shuttle. 
The means for actuating the picker-sticks 

50 and 60 will now be described. On the stud 
51, secured to the picker-stick 50, is a drum 
55, to which is secured a strap 56, which ex 
tends partially around the periphery of the 
drum and is secured to the free end of a 
treadle 57. The other end of the treadle 57 is 
pivoted to the bracket 58 on the machine 
frame. Depression of the treadle 57 through 
the strap 56 turns the drum 55 and swings the 
picker-stick 50 in the direction necessary to 
throw the shuttle. 
To depress the treadle 57, the cam-shaft 

is provided with an arm 70, having a roller 
71, which as the shaft rotates engages and de 
presses the treadle 57. A spring 59 is se 
cured at one end to the drum 55 and at the 
other end to the machine-frame, which spring 
acts to return the picker-stick 50 to its nor 
mal position when the arm 70 recedes from 
the treadle 57. 
To actuate the picker-stick 60, the drum 65, 

strap 66, treadle 67, and spring 69 are pro 
vided, and an arm 80, having a roller 81, is 
secured to the shaft and engages and de 
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presses the treadle 67. The arm 80 is set op 
posite to the arm 70, so that the picker-sticks 
will be operated alternately at each revolution 
of the shaft . 
To actuate the plate 10 the following means 

are provided: Rollers 11 and 12 are secured 
to the lay, one at each side of the loom, and 
rollers 13 and 14 are secured to the central 
part of the lay. 90 and 100 are treadles, each 
being pivoted at one end to the bracket 92. 
A belt or cord 15 is secured to the free end of 
treadle 90 and thence passes up and around 
rollers 13 and 11 and is secured to one end of 
the plate 10. A belt or cord 16 is secured to 
the free end of treadle 100 and thence passes 
up and around rollers 14 and 12 and is secured 
to the other end of plate 10. The treadles 90 
and 100 are caused to be alternately depressed 
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and elevated by means of oppositely - set 
grooved cams 91 and 101 on the shaft , said 
cams being engaged by pins 92 and 102 on the 
treadles 90 and 100. As the treadle 90 is de 
pressed it pulls the plate 10 from right to left, 
(see Fig. 2.) at the same time elevating treadle 
100. As the treadle 100 is depressed it pulls 
the plate 10 in the opposite direction, at the 
same time elevating treadle 90. 
The following means are provided to actuate 

the jaws of the shuttle: The jaws 41 and 43 
are fixed and the jaws 42 and 44 are movable, 
being normally closed by means of the springs 
47 49, respectively. Integral with the jaws 
42 and 44 are the cams 46 and 48, respectively. 
120 110 are jaw-opening arms adapted to be 
projected into the path of the cams 46 and 48, 
respectively, for the purpose of opening the 
jaws to release the pick of weft after it has 
been thrown. 130140 are jaw-opening levers 
adapted to engage the cams 46 and 48, respec 
tively, for the purpose of opening the jaws 
just before the shuttle reaches its forward 
movement to enable it to clamp the pick of 
weft that has been selected by the selector. 
The operation of the shuttle is as follows: 

Assume the shuttle to be in the position 
shown in Figs. 2 and 3 and that the jaws 43 
and 44 are clamping a selected pick of weft. 
The shuttle is now thrown from right to left, 
as before described, from the box 30 into the 
box 20. The jaw-opening arm 110 is now pro 
jected into the path of the cam 48, and the 
plate 10, with the boxes 20 and 30 and the 
shuttle contained in the box 20, are moved to 
the left, causing the jaw - opening arm 110 
to engage the cam 48 and open the jaw 44, 
thereby releasing the pick of weft, the jaw 40. 
immediately closing after it has overridden 
the arm 110. At or about the same time the 
jaw-opening lever 130 engages the cam 46. 
and opens the jaw 42, the jaw 42 immedi 
ately closing after the cam 46 has overridden 
the lever 130 and clamping a pick of weft se 
lected by the selector g. The shuttle is now 
thrown from left to right from the box 20. 
into the box. 30. The jaw-opening arm 120 is 
then projected into the path of the cam 46, 
and the plate 10, with the boxes 20 and 30 and 
the shuttle contained in the box 30, are moved 
to the right or into the position shown in 
Fig. 3, causing the jaw-opening arm 120 to 
engage the cam 46 and open the jaw 42, there 
by releasing the pick of weft. At or about the 
same time the jaw-opening lever 140 engages 
the cam 48 and opens the jaw 44, the jaw 44 
immediately closing after the cam 48 has over 
ridden the lever 140 and clamping a pick of 
weft selected by the selector J. To enable 
the levers 130 and 140 to act only when the 
shuttle is completing its movement, stops 131 
and 141 are provided. When the shuttle is 
returned, the cam 46 or 48 strikes the lever 
130 or 140 and moves it away from the stop 
131 or 141. - 
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In order to prevent the jaw clamping the 
pick of weft from being operated by the first 
jaw-opening arm 110 or 120 that it passes 
during its movement across the loom, the 
jaw-opening arms are alternately retracted 
and advanced into operative position. This 
is accomplished by the following means: The 
jaw-opening arms are vertically slidable in 
grooves in the lay and are secured at their 
lower ends by means of the pins 111 and 
121 engaging grooves 113 and 123 in the 
disks 112 and 122, said disks being secured to 
a shaft 213. The shaft 213 is driven from the 
cam-shaft by means of a pulley 114 on the 
shaft , a pulley 115 on a counter-shafty, a 
belt 116, connecting pulleys 114 and 115, a 
pulley 117 on the counter-shaft y, a pulley 118 
on the shaft 213, and a belt 119, connecting 
pulleys 117 and 118. 
The shaft is driven from the main driv 

ing-shaft A: by means of a bevel-gear l on the 
shaft k engaging a bevel-gear an on the shaft 
i. Secured to the shaft is a large spur-gear 
n, engaging a Spur-gear O on the crank-shaft p. 
q r are connecting-rods connecting the 

cranks of the crank-shaft with the lay. 
st are the driving and idle pulleys, respec 

tively, on the main driving-shaft k. 
it is the warp-beam, and the cloth-roll. 
The selector g or h, consists of the part 150, 

vertically movable in guides on the bracket 
152 and carrying the fixed jaw of the selector, 
and the part 151, hinged to the part 150 and 
carrying the removable jaw of the selector. 

153 is a lever pivoted between its ends on 
the bracket 154. 

157 is a shaft to which are secured the cam 
155 and the crank-disk 158. 
159 is a connecting-rod between the crank 

disk 158 and the part 150 of the selector. . 
156 is a tension-spring secured to the up 

per end of lever 153. 
As the shaft 157 rotates the selector is 

moved up and down. The upper end of le 
ver 153 is brought opposite the low point of 
the cam 155, into which it is snapped by the 
Spring 156, which causes the lower end of the 
lever 153 to engage the part 151 of the selec 
tor and move it on its hinge to open the jaws 
of the Selector. As the upper end of lever 
153 rides up to the high point of the cam 155 
the lever 153 is retracted from the part 151 of 
the Selector, permitting the latter to drop to 
close the jaws of the selector. 
To drive the shaft 157, the usual parts are 

provided-namely, a gear 160 on the crank 
shaft, a gear 161 on the shaft 157, a counter 
shaft 162, and gears 163 and 164, meshing, 
respectively, with gears 160 and 161. 

Having now fully described my invention, 
What I claim, and desire to protect by Letters 
Patent, is 

1. In a loom, the combination, with shuttle 
boxes on each side of the loom and a shuttle, 
of a shuttle-driver on each side of the loom 
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adapted to move said shuttle out of one box 
across the shed into the other box, and means 
to impart to each shuttle-box, with its con 
tained shuttle, a movement in the direction in 
which the shuttle is thrown, substantially as 
described. 

2. In a loom, the combination, with a shuttle 
havingjaws at each end adapted to engage the 
weft and pull it across the loom, of a selec 
tor at each side of the loom adapted to pick 
a strand of weft and present it to the adja 
cent jaws, a shuttle-driver adapted to throw 
said shuttle across the loom, means to arrest 
the travel of the shuttle so thrown, and means 
independent of the shuttle-driver to impart 
to said shuttle a short additional movement 
in the direction in which it has been thrown 
by the shuttle - driver, substantially as de 
scribed. 

3. In aloom, the combination, with a shuttle, 
of a shuttle-driver at each side of the loom 
adapted to throw said shuttle across the loom 
a distanceslightly less than its complete throw, 
and a device on each side of the loom adapt 
ed, after said incomplete throw of the shuttle, 
to complete its throw, substantially as de 
scribed. 

4. In a loom, the combination, with a shuttle 
adapted to be thrown crosswise of the loom, of a 
shuttle-driver at one side of the loom adapted 
to engage and move said shuttle positively for 
a portion only of its throw and thence by mo 
mentum across the shed to the other side of 
the loom, means to actuate said shuttle-driver, 
and means to impart to said shuttle an addi 
tional movement in the direction in which it 
has been thrown by the shuttle-driver, sub 
stantially as described. 

5. In a loom, the combination with a shuttle 
adapted to be thrown crosswise of the loom, of 
a shuttle-driver at one side of the loom adapted 
to engage and move said shuttle positively for 
a portion only of its throw and thence by mo 
mentum across the shed to the other side of 
the loom, means to actuate said shuttle-driver, 
a shuttle-box into which said shuttle is adapt 
ed to be thrown, and means to impart to said 
shuttle-box, with its contained shuttle, a move 
ment in the direction in which the shuttle has 
been thrown, substantially as described. 

6. In a loom, the combination, with a shuttle 
having jaws at each end adapted to engage the 
weft and pull it across the loom, a receptacle 
for the strands of weft at each side of the loom, 
a selector adjacent to each receptacle, a shut 
tle-box at each side of the loom, means to throw 
the shuttle from one box to the other, means 
to move each box in the direction in which the 
shuttle has been thrown, means to open the 
inner jaws of the shuttle during the said move 
ment of the shuttle-box, and means to close 
the outer jaws of said shuttle upon the weft 
selected by the selector. 

7. In a loom, the combination, with a shuttle 
having a pair of jaws at each end adapted to 
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engage the weft and pull it across the loom, a 
shuttle-box at each side of the loom, means to 
throw said shuttle from one box to the other, 
means to move said shuttle-boxes, and means 
at each side of the loom to open each pair of 
jaws to release the thrown pick of weft and 
clamp a new pick, substantially as described. 

8. In a loom, the combination, with the lay, 
of a shuttle, a picker-stick adapted to operate 
the shuttle, a stud upon which the picker-stick 
is pivoted, a drum on said stud secured to said 
picker-stick, a treadle, a strap connecting the 
treadle and drum, and means for operating 
said treadle, a device to stop said shuttle be 
fore it has completed its traverse across the 
loom, and means independent of the picker 
stick to complete the traverse of the shuttle, 
substantially as described. 

9. In a loom, the combination, with the lay, 
of a shuttle, a picker-stick on each side of the 
loom adapted to engage and throw said shut 
tle, a treadle to operate each picker-Stick, and 
an arm to operate each treadle, said arms being 
arranged to actuate said treadle alternately, a 
device to stop said shuttle before it has com 
pleted its traverse across the loom, and means 
independent of the picker-stick to complete 
the traverse of the shuttle, Substantially as de 
scribed. 

10. In a loom, the combination with movable 
shuttle-boxes at each side of the loom, said 
shuttle-boxes being secured together, two trea 
dles, means for operating said treadles alter 
nately, and a connection from each treadle to 
the shuttle-boxes, substantially as described. 

11. In a loom, the combination, with a shut 
tle-box at each side of the loom and a connec 
tion between them, two treadles, cams adapt 
ed to actuate said treadles alternately, flexible 
connections from one treadle to one shuttle 
box and from the other treadle to the other 
shuttle-box, and pulleys over which said flexi 
ble connections extend, substantially as de 
scribed. At 

12. In a loom, the combination, with the pivoted lay, of a shuttle having jaws, a jaw 
opener adapted, when in operative position, 
to open said jaws, a shaft turning in bearings 
in the lay, means on said shaft connected with 
said jaw-opener So as to move the same into 
and out of operative position, a counter-shaft 
whose axis is coincident with the axis on which 
the lay is pivoted, a driving-shaft, a driving 
connection from the driving-shaft to the coun 
ter-shaft, and a driving connection from the 
counter-shaft to the jaw - opener - operating 
shaft, substantially as described. 

13. In a loom, the combination, with a shut 
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tle-box, a spring in said shuttle-box, a shuttle 
adapted to be thrown into said box, means on 
the shuttle adapted, when the shuttle is thrown 
into said box, to engage said Spring, thereby 
holding the shuttle in said box, and means to 
move said shuttle-box in the direction in 
which the shuttle has been thrown, substan 
tially as described. 

14. In a loom, the combination, with a shut 
tle-box open at one side, a shuttle having a 
fixed jaw and a movable jaw at each end adapt 
ed to be thrown into said shuttle-box, a cam 
on the movable jaw extending without the 
box, means to move said shuttle-box with its 
contained shuttle, and a jaw - opener in the 
path of movement of one of said cams during 
the movement of Said shuttle-box, substan 
tially as described. 

15. In a loom, the combination, with a shut 
tle-box, a shuttle, having jaws at each end, 
means to throw. Said shuttle into and out of 
said shuttle-box, means to move said shuttle 
box, with its contained shuttle, in the direc 
tion in which the shuttle has been thrown, a 
jaw-opener adapted to open the inner pair of 
jaws to release the pick of weft carried there 
by during the said movement of the shuttle 
box, a second jaw-opener adapted to open the 
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outer pair of jaws to permit them to clamp 
the next pick of weft, and means to with 
draw the first-named jaw-opener out of op 
erative position during the throw of the shut 
tle in the opposite direction, substantially as 
described. 

16. In a loom, the combination, with shut 
tle-boxes, a connection between said shuttle 
boxes, a shuttle having jaws at each end, means 
to throw said shuttle from one box to the 
other, means to move said shuttle-boxes, a 
jaw-opener adjacent to each box adapted to 
open the jaws holding the thrown pick of 
weft, means to cause said jaw-opener to be 
moved into operative position during the 
movement of the boxes in one direction and 
out of operative position during the move 
ment of the jaws in the opposite direction, 
and a second jaw-opener adjacent to each box 
adapted to open the Outer pair of jaws to per 
mit them to clamp the next pick of weft, sub 
stantially as described. 
In testimony of which invention I have here 

unto set my hand, at Philadelphia, on this 1st 
day of July, 1903. 

GEORGE S. COX. 
Witnesses: 

FRANK. S. BUSSER, 
M. F. ELLIS, 
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