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UNITED STATES PATENT OFFICE. 
ERAsTUs B. BIGELow, OF CLINTON VILLE, MASSACHUSETTS. 

MPRove MENT IN LOOMS. 
Specification forming part of Letters Patent No. 4,696, dated February 18, 1846; Reissue No. 1415, dated 

September 25, 1849. 

To all whom, it may concern. 
Be it known that I, ERASTUs B. BIGELOW, 

of Clintonville, in the county of Worcester and 
State of Massachusetts, have invented certain 
new and useful improvements in the power 
loom for weaving two or three ply carpets 
and other figured fabrics; and Ihereby declare 
that the following is a full, clear, and exact 
deseription of the principle or character which 
distinguishes them from all other things be 
fore known, and of the manner of making, 
constructing, and using the same, reference 
being had to the accompanying drawings, 
making part of this specification, in which 

Figure 1 is a front elevation of a carpet 
loom on my improved plan; Fig. 2, an eleva 
tion of the back; Fig. 3, an elevation of the 
right-hand end; Fig. 4, an elevation of the 
left-hand end. Fig. 5 is a central vertical sec 
tion, looking toward the right end; and Fig. 
6 is another like section, looking in the oppo 
site direction. 
The other figures will be referred to in their 

appropriate places. 
The same letters indicate like parts in all 

the figures. 
In my improved loom the shuttle-boxes are 

in separate and independent frames by the 
side of the lay; hence when the shuttles are 
thrown the lay must be at rest and in a posi 
tion relatively to the shuttle-boxes which 
shall always be the same; but the power re quired to work the lay is very great, particu 
larly in heavy carpet-looms, and the parts em 
ployed in Working the lay are in consequences 
much exposed to wear and strain. If the 
same means be used for holding the lay in a 
fixed position during the throw of the shuttle 
and for beating, wear and strain would be lia 
ble to put it out of true. 

It is the object of the first part of my inven 
tion to avoid this difficulty; and to this end 
my invention consists in using one cam and 
roller to work the lay and another to hold it. 
in the fixed position during the throw of the 

of the rotation and during the time the shut 
tle is thrown, with its ends eccentric, that the 
roller may enter and leave it as the lay is 
either gradually started or gradually arrested, 
and the other cam being of any form that may 
be desired to give to the lay the varying mo. 
tions required, and with its ends adapted to 
receive and liberate the roller which it oper. 
ates. By this means the cam and roller which 
operate the lay, and which are exposed to all 
the wear and strain, are not used to hold the 
lay in place during the throw of the shuttle, 
this being done by the other cam, which, being 
concentric, has no strain upon it, as its object 
is simply to hold the lay in a state of rest. 

I have combined in one loom two series of 
shifting shuttle-boxes and two stationary or 
receiving shuttle-boxes-that is, one series of . 
shifting shuttle-boxes and one receiving shut 
tle-box on each side of the loom, and hung on 
separate frames independent of the lay of the 
loom; but for many kinds of fabrics fouise 
ries of shifting shuttle-boxes are required; and 
the second part of my invention consists in 
combining with a power-loom four series of 
shifting shuttle-boxes, two on each side, and 
hung in separate frames at thesides and inde 
pendent ofthelay, the said fourseries of shuttle 
boxes receiving motion from the loom, or from 
some first mover in connection with or oper 
ating in unison with the loom. When series 
of shifting shuttle-boxes are employed at the 
sides of the lay, and in frames separate and 
independent of the lay, the usual protector; 
combined with the shipper for stopping the 
loom when the shuttle fails to pass through, 
cannot be employed; and with a view to ac. 
complish this important end in this connec 
tion the third part of my invention consists 
in combining with the shipper, or any other 
stop - motion which may be used as the 
equivalent thereof, a protector for each series 
of shuttle-boxes hung and operated in sepa 
rate frames independent of the lay. As the 
shuttles pass from the shuttle-boxes to the 

shuttle, one of the said cams being on the lay- race-board of the lay, either the ends of the 
shaft, and the roller which works in connec- lay must work close to the boxes, or there 
tion, with it 9n the lay, and the other cam on should be guides from the shuttle-boxes to the 
the lay and its roller or wrist attached to the ends of the lay to guide the shuttle as it passes 
first cam one of the cams being concentric to from the one to the other; but as the shuttle is 

O hold the lay in a fixed position during a part not driven “home,' sometimes the projection 
i", 
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of the E", beyond its box will of necessity 
catch the lay, and break some parts of the 
mechanism. : 

It is the object of the last part of my inven 
tion to provide against this evil; and to this 
end the last part of my invention consists in 
combining with the lay and the shuttle-boxes 
in separate and independent frames by the side 
of it hinged guides to guide the shuttle from 
prevent breaking whenever a shuttle or any 
part of it intervenes between the lay and the 
shuttle box or boxes. . . . 

... In the several drawi 
weaving ingrain or various other fabrics I 
have not exhibited the Jacquard machine, the 
barneses, nor the cams and treadles by which they are operated; neither have I represented 

...; the let-off and take-up machinery or motions, 
... as these make no part of my present invention. 

AA represent the two vertical cast-iron ends 
of the main frame of the loom, the said ends 
being connected together by any suitable num 
ber of horizontal cross-bars, BB, &c. C is the 

; main or driving shaft, whose journals are sup 
ported and revolve in boxes D D, applied to 
the tops of two standards, EE. The said main 

is shaft has one fast pulley, G, and one loose pull 
ley,H, arranged upon or near one end of it, as 

... seen in Fig. 1. The band that proceeds from 
the moving-power and actuates the loom is 

... caused to pass around and made to turn one 
- or the other of the said pulleys, it being thrown 

is . upon the fast pulley when the loom is to be put 
i. in action and upon the loose pulley when the 
... loom is to be stopped. The said band is to be 
's moved from one to the other by a shifting fork 
- or lever, I, such as is generally used in looms. 
A toothed pinion, K, on the driving-shaft en 

3 gages with a large toothed wheel, E, fixed upon 
s: the horizontal lay-shaft M, and consequently, 
when revolved, imparts a rotating movement 

* to the said shaft. Upon the lay-shaft M is 
another cogged wheel, X, (see Figs. 1, 6,.) 
which engages with a cogged wheel, Y, fixed 
upon another short horizontal shaft, Z, and 
thereby when it (the cogged wheel X) revolves 
it imparts motion to the said shaft Z. The 
shaft Z has a cogged pinion, e, affixed upon 
or near one end of it...The said pinion engages 
with a gear-wheel, d, fixed upon a horizontal 
camshaft, c'. The cams by which the Jac -quard apparatus is operated are to be placed 
upon this latter shaft. They are not repre 
sented in the drawings, as they constitute no 
part of my new improvements. The said shaft 

... also inparts motion, by means of two gears, 
b'd, to the mechanism hereinafter described, 
by which the picker-staffs are thrown or oper. 
ated. . . . . 
in order that the relative rotary movements 

of the several.cogged wheels and their shafts 
may be more fully understood, I would remark 
that the pinion K is constructed with sixteen 
teeth, the wheel L, which is actuated by the 
said pinion, with one hundred and eight, the 
gearX with fifty, the gear Y with one hundred, 

the one to the other, and to yield and thereby 

ngs of my said loom 

w 

the gear e with thirty, the gear d with sixty, 
the gearb with twenty-five, and the gear a 
with fifty, of said teeth. . . . . . . . 
The first improvement to be described is the 

mechanism by which the lay is operated. In 
this loom the shuttle-boxes being disconnected 
from the lay require the latter to be moved 
quicker when it beats up the cloth, also to re 
main at rest when the shuttles are thrown, all 
of which is effected by the mechanism which 
I shall proceed to explain. 
N denotes the race-beam of the lay, and O 

P the swords thereof, ESEEach to the loom-framein the usual manner. The 
said lay is operated or moved backward and 
forward by means of two grooved cams, Q, Q, 
fixed upon the ends of the lay-shaft M, there 
being one of said cams on each end of said 
shaft, as seen in the drawings. Each of the 
said cams is grooyed upon its outer face, as 
seen in Figs, 3 and 4, and more particularly . 
in Fig. 7, which denotes an external or side. 
view of one of the cams as detached from its 
shaft. Each cam has a small roller, R, placed 
upon it, as seen in Figs 4 and 7, the said roller 
being made to turn or revolve upon a cylin 
drical pin, S, inserted in and projecting from 
the cam and between the two extremities of 
its groove, as denoted in the last-named figure. 
The said roller projects entirely beyond the 
groove of the can and enters and moves in 
a curved groove or opening, T, made through 
the sword of the lay, as seen more particus 

- larly in Fig. 8, which denotes a view of that 
part of the inner side of the right sword of 
the lay in which said groove or passage T is 
formed. The passage T has an opening, U. 
at top, and another, V, at bottom, the said openings being for the purpose of allowing 
the roller R to enter into and depart from the 
passage T during the revolution of the can 
Q. There is another and similar roller, W, 
similarly applied to the rear side of each 
sword in the position as seen in the drawings, 
the said roller being received or acting within 
the gr 
its revolution. ': , : . . . . 

It is by means of the grooves of the two cams, 
the passages of the two swords, and their re 

groove of the cam Q during a portion of 

spective rollers, as above described, that the 
lay is caused to advance, retreat, or remain 
stationary during proper intervals of time, in 
order to allow of the change of the warps and 
operation of the shuttles. The main objectin. 
the employment of two cans and two rollers 
at each end of the lay is to prevent, as far as 
possible, the wearing of the roller W, which 
moves in the groove of the cam Q, for it is by 
means of the said roller that the lay is kept 
perfectly stationary during the throw of a 
shuttle, the roller then moving or passing 
through the concentric part of the groove o 
the cam Q. This roller should fit well and 
play so closely, in the said concentric part of 
the groove, as to keep the front face of the 
reed perfectly still and in its proper place 
during a throw of a shuttle, for were it not 

  

  



45 3. 

so a very trifling forward movement of the 
lay would cause the shuttle to be thrown out 
of the loom, or to miss the shuttle-box, into 
which it is to be thrown. When the lay beats 
up, the roller R, moving in the middle part of 
the passage T, drives or forces the reed against 
the filling, and performs such office in the 
place of the other roller. Therefore allor 
most of the friction which tends to wear the 
rollers is thrown upon the roller R, and the 
difficulty which would soon arise from a re 
duction of the diameter of the roller W is 
thus avoided. 
The next or succeeding improvement to be 

described is the manner in which I combine 
aad operate four sets or series of shuttle-boxes. 
By means of the same arranged and working 
together, as hereinafter described, I am en 
abled to adapt my improved loom to the weav 
ing of a great variety of styles and descrip 
tions of goods. 
The peculiar nature or character of my im 

provement to be now explained consists of a 
combination of four sets or series of shuttle 
boxes applied to two pendulous vibrating or 
moving frames with the lathe between them, 
and to be disconnected from it, and to alter 
nately move backward and forward in direc 
tions parallel to that in which the lathe moves, 
the said sets of shuttle-boxes, any or all of 
them, being made at suitable times to rise and 
fall or move upward or downward, so as to 
change the positions of the respective shuttle 
boxes of the one to those of the other, in the 
manner as will be hereinafter explained. 
The four sets of shuttle-boxes are repre 

sented at d' d', and c c,ee, &c., as seen in Fig. 
1, and at f'f'' and g, as seen in Fig. 2. The two 
former sets-viz., d' d' d', &c., e e'e, &c.- 
are disposed in front of the others, respective 
ly. Each two adjacent sets are applied to one 
of two vibrating frames, each of which is com 

of two rails or bars, stor at , which are 
kept in their parallel positions by any num 
ber of cross rods or bars c' c' extending from 
one of the said rails to the other, (of either 
two thereof,) as seen in Fig. 1, and being 
properly secured to the same. Fig. 10 is a . 
vertical and central section of the two series 
of shuttle-boxes d' d', &c., gy', while Fig. 11 is 
a similar section of the series e'ee, &c., f'f'', 
each section being taken as if the eye of the 
spectator were directed toward the lathe. 
. The shuttle-boxes of each set d' d', &c., e'e', 
&c., are made of a series of shelves, h' h", ar 
ranged with regard to one another, and pro 
jecting from a plate, ', as represented in the 
drawings. Each shelf has a plate, k", affixed 
to its outer or front edge, so as to extend above 
and below it, as seen in Figs. 1, 10, 11. Each 
plate i should be applied to its rails 8 t or u v. 
in such manner as to slide freely up and down 
between plates or secondary rails it, fastened 
to the said rails 8 t or u v in the positions as 
seen in the drawings. A counterbalance 
weight, In, is applied to each of said series of 
shuttle-boxes d' d', &c., e'e', &c., by means of a 

chain, n', which is attached at one end to the 
top part of the plate i, from thence extends up 
ward and is wound several times around a 
helical-grooved pulley, o, upon a shaft, p' or 
g', thence passes over a grooved pulley, p", in 
rear of pulley o', and is fastened to the de 
pending counterbalance-weight m', as seen in 
the drawings. The series f' f' of shuttle 
boxes is also to be applied to the frame or rails 
st, so as to be capable of being raised and low 
ered by mechanism such as Ishall hereinafter. 
describe. 
The shuttle-box g is made stationary be 

tween its rails a v; or instead therefaseries 
of boxes made to operate like the series ff. 
may be employed when the fabric to be 
wrought requires the same. The vibrating 
frames which sustain the four series of shut 
tle-boxes are each to be made by their mech 
anism to advance or retreat a sufficient dis 
tance and in such manner as to alternately 
bring one of the shuttle-boxes of each series 
attached to it into range with the race-beam 
of the lay when the said race-beam has re 
treated to the utmost allowable extent. The 
said vibrating frames should be so moved in 
connection with one another that whenever 
any one shuttle-box of the front series of shut 
tle-boxes of the one frame is in range with the 
race-beam of the lay some one shuttle-box of 
the rear series of shuttle-boxes of the other 
frame shall be also in line with the lay. Open 
ings suitable to permit the passage of a shut 
tle from each shuttle-box of the two series f"f' 
g'should be made through the inner rails, tat. 
Cone of the said openings, or that which be. 
longs to the shuttle-boxes ff', is partially ex 
hibited at , in Fig. 6, the other opening is 
represented at s', in Fig. 10. . 
In weaving common two-ply carpeting the 

shuttles containing the various-colored fillin 
required to form the first or ground ply of the 
carpet are placed in one of the front series 
of shuttle-boxes, and the shuttles containing 
the filling required to form the second or fig. 
ared ply of the carpet are placed in the other 
front series of shuttle-boxes, and a thread of 
filling from each class of colors is alternately 
introduced into the warps-first a thread from 
the ground-ply, then a thread from the figured 
ply, then one for the ground, and so on. Now, 
by moving the vibratory frames simultane. 
ously in opposite directions and causing the 
shuttles of either of the front series of boxes 
to work into their respective back box or se. 
ries of boxes, as aforesaid, the said two classes 
of colors are kept separate from each other 
during the process of weaving and changing 
the shuttle-boxes. 

In weaving styles of two-ply carpets, known 
as "plain and pillared ground,’ an even num 
ber of threads of any given color is always in 
troduced. Consequently a shuttle thrown from 
any one of either of the front series of shuttle. , 
boxes always returns to it again beforeachaige 
is required. Therefore, by moving, the front 
series of shuttle-boxes up and down at proper 
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intervals of time, as hereinafter to be de 
scribed, (the said front series containing the 
filling for the secnd or figured ply,) and al 
lowing the other front series of boxes to re 

s to their vertical position, 
I can produce afy variety of two-ply carpet 

Fig. 1) there being two of the said standards 
to each shaft, as seen in the drawings. Each . 

- shaft in has two cranks or arms, pp org q, 
extending from its ends, there being one of 
the two cranks upon each end of each shaft. 
Each of the said cranks has a roller, r, pro 

ing of the style known as “plain ground.' jecting from its outer side, the said roller 
By moving both of the front series of shuttle-turning upon a round pin inserted in the side 
boxes up and donat proper intervals of time, 

... as aforesaid, and allowing the two back series 

terns of carpeti 

of boxes to remaih unaltered as to their verti cal positions, I can produce all, or nearly all, 
the ehanges required to weave the various pat 

lared ground.' In weaving the style of carpets known aS 
'shot about or “shot and shot the ground. 

... ply is formed of two or more colors offiling, 
one thread of each being thrown successively 
one after the other. 
back set or series of boxes opposite to or work 
ing in connection with the front series con. 
taining the filling for the ground-ply should 
be moved up and down, as hereinafter to be 
described. A still greater variety of changes 
may be made by moving the vibratory frames 
backward and forward simultaneously and 

work only the front series of boxes. 

working the two front series together. Espe: 
cially is this desirable-in weaving some styles 
of three-ply carpeting. In weaving more sim 
ple styles of goods I sometimes allow the vi 

... bratory shuttle-frame to remain at rest and 
Having thus described the manner in which 

the various sets of shuttle-boxes operate with 
... respect to each other, I shall now explain the 

mechanism by which they are noved, not only 
back and forth, but upward and downward. 
The rails or bars 8 t or u , before mentioned 

frames, are each supported at its upper end by, 
as composing part of the vibratory shuttle-box 

and so as to turn or vibrate upon, one of four centerpins, ty, &c., projecting, respectively, 
from four standards, 2 2, &c., which extend 

... or otherwise properly fastened to the timbers. 
downward from horizontal frames a? a', bolted 
of the top frame, b', extended over the loom. 
The vibrating shuttle-box frames are vibrat 
ed or moved by mechanism as follows: A 
grooved cam, a, is fixed upon the shaft 2 in 

represented in the latter figure. The groove 
the position as seen in Figs. 1 and 6, the 
shape of the said cam and its groove being 
b of the said cam receives a roller, c, which 
projects from the upper part of an arm, d, ex 
tending upward from and being affixed to a 
long horizontal shaft, e, whose journals near 

as seen in Figs. 3 and 4. The said sectors en 

... journals of the said horizontal shafts are sup 

its ends are supported so as to turn in suitable 

g of the style known as “pil 

This requires that the 

of the crank. c. When it is desired to move the vibratory frames simultaneously in oppo 
site directions, as aforesaid, the cranks pp of 
one shaft, l, project from it in directions oppo 
site to those in which the cranks g g of the 
other shaft extend therefrogm, as will be seen 
by inspection of Figs. 3 and 4; but when it is 
desired to move the vibratory frames simul 
taneously in the same direction said cranks 
are made to project from their respective 
shafts in the same direction. Each roller of 
each of said cranks plays in one of four up 
right grooves formed or made in the lower 
parts of four rails, stuv, or in plates w we, &c., 
screwed: thereto, a view of the interior face of 
one of the said plates and grooves being rep 
resented in Fig. 9, in which a denotes the 
groove or passage for the roller r, the roller 
being also exhibited therein, by dotted lines. 
Now, when the grooved cama imparts motion 
to the shaft e, the toothed sectorsii will act 
upon the cogged wheelsk, and thus partially 
turn the shaftsl m in their, bearings, and in 
such manner as to cause the outer ends of two 
of the cranks pp or gig to move toward the 
front, and the outer ends of the other two 
cranks to move toward the rear of the loom. 
Such movements of the said cranks will make 
corresponding movements of the rails st at '. 
The next portion of the machinery to be 

described is that by which the two front se 
ries of shuttle-boxes, did,...&c., e'e', &c., 
are elevated and depressed in the order re-- 
quired during the process of weaving. Upon 
the lay-shaft M is a camor wiper, f, the same 
being in the position and 3 of the form as 
seen in Figs. 1 and 6. Above the said can f 
a lever, g, is arranged, as seen in the draw- . 
ings, the said lever turning on a pin ér full 
crum, h", at its inner end, and having a fric-. 
tion-roll, i, applied to its front end and rest 
ing upon the cam f. The said lever has the 
lower end of a vertical rod, k, jointed to it 
in rear of its roll, as seen in Fig.6, the upper 
end of said rod being jointed to the extremity .. 
of an arm, i, which projects from a horizontal 
shaft, m, whose journals rest and move in 
bearings n h, arranged as seen in the draw 
ings. The said shaft m'should have two more 
arms, op', projecting from it in the rear, in 

from two standards, gh. Upon the ends of 
said shaft two toothed-sectors, ii, are fixed, 

bearings,ff, (see Figs. 5 and 6,) projecting the position thereon as seen in Figs. 1 and 2. gs, f. f. (see . and of the form and length as denoted in Figs. 
5 and 6, the armo being represented in the 

and fixed upon horizontal shafts m. The 

ported and turn in boxes n n n h, applied to 
the tops of four vertical standards, g h o o, (see 

- . . . . 

former figure and thearin p' in the latter. 
gage with two toothed wheels, kk, arranged As the machinery intervening between the 

arm o' and the right series of shuttle-boxes to 
be moved is substantially similar to that which 
intervenes between the arm pand the left se 
ries of such boxes, as will be seen by inspec 
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tion of the drawings, it will be only necessary 
to describe that which is immediately connect. 
ed with the arm p". The aim phas one end 
of a small connecting-link, f, jointed to it, 
(see Fig. 1,) the form of the same correspond 
ing to that of the link of the armo, repre 
seated in Fig. 5. The other end of the said 
link is jointed to a frame, r, which is sup 
ported so as to slide up and down upon a ver 
tical rod, 8, properly sustained in position. 
The said framercarries two depending levers, 
t is, which are-jointed to it at their upper 
ends, or so that the lower end of each may 
move freely back and forth toward or from 
a circular wheel or plate, v, disposed with re 
spect to the lower ends of said levers, as seen 
in Figs. 1 and 6, and fixed upon the inner end 
of the shaft p, which has fixed upon it the 
helical grooved pulley o', as before described. 
The said circular plate or wheel has a series 
of six pins, witc, &c., inserted in and project 
ing from its inner edge, as seen in Figs. 1, 2, 
and 6. The said plate has also another series 
of six pins, yy, &c. (see Fig. 2,) projecting 
from the opposite side ofit and arranged equi. 
distant from each other in a manner similar 
to that in which the pins w it on the other 
side of the plate are disposed, but in positions 
with regard to said pins w ac, as exhibited by 
dotted circles fy in Fig. 6. 
By inspection of Fig. 6 it will be seen that 

the lower ends of the levers tu are notched, 
as seen at a' 2. It will also be seen that di. 
rectly below the wheel v there is a stop, a', 
which is shaped as seen in the drawings, and 
plays vertically between guides b'b', fastened 
to the vibrating shuttle-box frame. The said 
stop is forced upward or against such pins f 
of as it may rest in contact with by a helical 
spring, c', which rests upon the lower guide 
b', and passes against a shoulder or button, d", 
fixed upon the shank of the stop. The object 
of the said stop is to hold the series of shuttle 
boxes in their correct position after either of 
the depending leverstwhas been moved down 
ward and partially revolved the wheel v", 
the said correct position insured by the stop 
pressing at othe and the same time against two 
of the pins by y, &c., and while it so presses 
against thenit prevents the wheel from being 
turned around by any other power than that 
of the depending levers t'u', whose action upon 
said plate shall now proceed more particularly 
to describe. The two depending levers tw' 
are connected by a helical spring, e, one end 
of which is secured to one and the other end 
to the other of them, the said spring operat 
ing by its contractile force in such manner as 
to draw the levers t at toward each other. l 
Each of the said levers has a small bent lever, 
f', arranged with respect to it, as seen in the 
drawings, and turning upon a fixed fulcrum, 
g". One arm of the said bent lever f bears 
against the lever to which it belongs, and when 
raised upward (which takes place when the 
other armis depressed) it throws the depending 
lever away from the wheel. The other arm 

A. 

5 

has a chain or cord, h", attached to it, to which 
chain or cord a weight, i', is appended, asseen 
in Fig. 6, the said weight being of sufficient 
size to pull down the said arm of the lever and 
overcome the contractile power of the spring 
e', and thereby throw its lever toru so far 
beyond the wheel was not to act upon it (the 
wheel) when it (the lever) descends, as will be 
hereinafter described. There being two of the 
said bent leversff, each is to be provided 
with its cord h" and weight i', as seen in the 
drawings. . . . . . . . 
As a common Jacquard apparatus is to be 

applied to this loom for the purpose of raising 
the warp-threads in order to weave figured 
fabrics, it is intended that the up-and-down 
movements of the two series of front shuttle 
boxes shall be regulated and determined by 
the same. In order to accomplish the said 
movements, it will only be necessary to con 
nect the four cords h" h", Figs. 1, 5, 6, or their 
weights, with four of the knot-cords of the Jac 
quard apparatus, and to prepare the pattern 
card or cards.of said Jacquard apparatus so as 
to permit of the elevation of the cordsh'h'h' 
h' or their weights in the order required. . 

In Figs. 1, 2, 5, and 6 the aforesaid jacquard 
cords are shown atk'k', &c., the Jacquard ap 
paratus being supposed to be disposed above 
the loom. Now, whenever by the operation 
of the Jacquard apparatus one of the cords k'is 
pulled upward so far as to raise the weight ap 
pended to it, the spring e', being relieved from 
the action of the weight, will contract and 
draw inward or toward the wheel v the low 
er end of that lever to the cord of whose bent 
lever f' the cord k"maybe attached. It should 
draw the lower end of said lever sofarinward 
or toward the vertical line passing through 
the center of the inner face of the wheel was 
to bring the notcha of said lever perpendic 
ularly over one of the pins w, which projects 
from the inner face of the wheel v. Conse 
quently the said lever is forced downward . 
with a sufficient degree of power, its lower 
end will be pressed against the pin ic direct 
ly beneath it, and will partially turn the wheel 
v, the shaft p, and the helical grooved pulley 
o, and in such manner as to either allow the 
series of shuttle-boxes suspended to the chaii 
which passes around said pulley o' to descend 
by the action of gravity a distance equal to 
that which exists between the bottoms-that 
is to say, those parts in which the shuttles 
rest-of either two consecutive shuttle-boxes 
of the series, or to cause the said series of shut 
tle-boxes to rise upward a like distance. The 
said elevation or depression of the series of 
shuttle-boxes. depends upon whether the front 
or rear depending lever, t or u', is put in ac-. 
tion so as to burn the wheel v'. If the front 
lever, t, is made to operate on the wheel v', 
the series of shuttle-boxes will descend. When 
the rear lever, u, operates upon the wheel , 
it causes the said wheel and its shaft p' and pull 
ley o' to partially revolve in an opposite direc 
tion, and therefore elevate the series of shut 
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tle-boxes. Whenever the wheel v is partially two arms, w' o', projecting from it, as seen in 
revolved, as above described, one of the two 
pins of which may be directly over the stop 
a' will depress the stop until the pin passes 
the central part of the top of it, when the stop 
will be raised by the action of the spring c", 
and will abut against the said pin and the pin 
which may be next to it, and which may have 
been brought into a horizontal or nearly hori 
zontal line with the former. . ... 
As the pickers during the process of weay 

ing sometimes fail to free themselves from the 
... shuttle-boxes, and as the shuttles sometimes 
project from the shuttle-boxes, so as to pre 
vent them from being easily moved, it is very 
important, in order to prevent accident to or 
breaking of the machinery, that the power 
which moves the shuttle-boxes up and down 
be applied in such a way as to cease to act be 
yond a certain extent when said contingencies 
arise. This I effect in the following manner: 
The camfis employed simply to elevate the 
leverg, and thereby raise the frame of the de 
pending levers tw; or, in other words, as said 
camf produces no depression of the frame of 
depending levers, (they being made to fall by 
the action of gravity, as described,) no acci 
dent can occur to the mechanism of the loom 
should a picker at any time project into one 
of the shuttle-boxes of one of the front series. 
thereof in such manner as to prevent it from 
moving either up or down. 

scent would meet and rest upon some one of 
the pins wof the wheel v, and would remain 
thereon without exerting any injurious effect 
upon the series of shuttle-boxes. . . . . . As a substitute förthesimple cam and weight, 
operating as above described, I sometimes 
employ a double or grooved cam and make 
the rodkin two parts or sections or lengths, 
jointed together in such manner as to readily 
pull apart or separate from one another 
whenever the pickers so prevent the series 
of shuttle-boxes from moving either up or 
down, as the case may require. 
Having this,described the mechanism for 

elevating or depressing the two front series of 
shuttle-boxes, I shall now proceed to set forth 
and explain that by whieh-the rear series of 
shuttle-boxes are operated. A cam, n, Figs. 
2, 5, of the shape denoted in Fig. 5, is placed 
upon the shaft c. Directly over the said cam 
a lever, o', which turns on a fulcrum, p", is ar 
ranged, as seen in Figs. 2, 5. The said lever 
has a weight, q', hung upon its front end of 
sufficient size to raise the shuttle-boxes when 
the said weight is allowed to descend. It also 
has a suitable friction-roller, R', applied to 
its side, and so as to revolve and rest upon the 
periphery of the cam. A rod, n, isjointed to 
the lever o'near the friction-roller and ex 
tends upward and is jointed to an arm, t', 
Figs. 2, 3, which projects rearward from a 

tail. 

In such a state of 
things one of the depending levers in its de 

upper end and turns upon the shaft 3'. 

Fig. 2, and toward the front of the loom, as 
exhibited in Fig. 4, in which one of the said 
arms may be seen. Rods ac'a" are respectively 
jointed at their upper ends to said arms and 
at their lower ends to the system if f' of rear 
shuttle-boxes. In the back series of shuttle 
boxes there is the same liability to break the 
machinery when the pickers or shuttles pre 
vent their free movement as in the front Se 
ries of shuttle - boxes aforementioned. To 
avoid accident thereby, I raise said boxes by 
the power of the weight q, applied in the man 
ner above described, and allow them to de 
scend again by their own gravity when the 
action of said weight is overcome by the cam 
n, as aforesaid. As the back series of boxes 
are required to rise and fall at different times 
relative to the other motions of the loom, ac 
cording to the style of goods to be wrought, it 
is obvious that corresponding changes should 
be made in the cam, n, and as the time in 
which said boxes are required to operate will 
be apparent to every practical weaver I do 
not think it necessary to describe them in E. 

The cam should be so shaped as to raise 
the weight g' when the boxes are to be de 
pressed, and to allow said weight to descend 
when the boxes are to be raised. - 
Although I have described the cam and 

weight as applied to moving the back series 
of boxes, it is obvious that they may be applied 
to moving the frontseries also when the fabric 
to be wrought requires but few changes. 
The next portion of my improvements is that 

hy which the picker-staffs are operated in the 
order required to throw the shuttles. A pick 
er, t, is to be applied to each series of shut 
tle-boxes, the said picker being arranged and 
made to traverse toward and from the lay, 
or horizontal rods w' u', disposed in a proper 
manrfer with respect to the shuttle-boxes and 
secured to the vibrating shuttle-box framess 
tu v. The several pickers are each operated 
by one of four picker-staffs, ac' acy, arranged 
as seen in the drawings. Each of the front 
picker-staffs, 'w', is attached to one of the two 
shafts 2'2', Fig. 1, the same being more par 
ticularly exhibited in Fig. 12, which repre 
sents a vertical and longitudinal section of pne . 
of the said shafts, its bearings, and the upper 
cross-bar, c, of the rails v. o. The said shaft 
is sustained in bearings act applied to the 
cross-bar. At its opposite end it has an arm, 
b', extending downward from it, the strap d', 
by the aid of which the picker-staff is thrown 
foward, being attached to the lower end of the 
said arm b. The back picker-staff, ac’ or y, 
of each of the rear pickers is supported at its 

The 
said rear picker-staffs have straps c. e. (see 
Fig. 2) attached them. Each of the straps of 
the picker-staffs is attached to one arm of one 
of a series of four bent levers, e, arranged up 

horizontal shaft, as arranged so as to be sup- on a transverse shaft or common fulcrum, f, ported and turn in bearings' vi'', situated as (see Figs.1 and 2,) which projects from a stand 
represented in Fig. 3. The said shaft at' has ard, g, secured to the frame-work over the 

- : . . ; 
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loon. One of the said levers is detached from 
the shaft or fulcrum, as represented in Fig. 
13. One arm of each of said levers extends 
from the fulcrum toward the right. Two arms 
of two of the levers project above their full 
crum, and two arms of the other two levers 
project below it. The said bent leversin con 
junction with other mechanism to be described 
are intended to operate the picker-staffs, which 
they do through the straps thereof, each of 

- which straps is connected with the extremity 
of one of the arms of someone of the said bent 
levers, the right picker - staffs having their 
straps attaehed to those two levers which pro 
ject downward below the fulcrum, while the 
left picker-staffs have their two straps con 
nected to the arms of the levers which project 
upward or above the fulcrum, as above de 
scribed. hiki are a series of rods jointed 
to and depending from the ends of those arms 
(of the aforesaid bent levers) which have no 
straps connected with them. The lower part 
of each of said rods should have a small hook 
or shoulder formed upon it, as seen at m' in 
Fig. 3. The several hooks or lower parts of the 
rods are arranged side by side and kept in their 
correct positions with regard to the frame and 
other parts of the mechanism by means of a 
small guide-block, n', fastened to the end of 
the main frame. A top view of the said guide 
block is represented in Fig. 14, wherein it will 
be observed that it is drawn with four elon 
gated slots or passages, op'g' r". The rod h” 
passes through the passage o', so with regard 
to the rods i'k't', they pass in the same man 
ner through the passages p q r, respectively. 
The passages are made sufficiently long and 
arranged parallel to one another and to the 
end of the cast-iron frame in order to allow 
the lower end of either of the rods hik to 
move forward in a direction toward a lever, 
s', arranged so as to move up or down in wer. 
tical direction and upon a fulcrum or pin, t, 
at its front end, as seen in Fig. 3. A top view 
of the said levers is represented in Fig. 15, 
and a side view in Fig. 16, the latter also ex 
hibiting a portion of the lower part of the 
cam Q, situated directly above the lever, as 
seen in Fig. 3. The said lever s” has a pro 
jection, t, extending horizontally at right an 
gles to its front end, as seen in Fig. 15; also a 
curved piece of metal, at', affixed upon its top 
at or near its central part, the said piece ube 
ing of the shape as seen in Fig. 16. A small 
roller, , projects from the left side of the cam 
Q, as seen in Fig. 1, and also in Fig. 16, and 
when the can is revolved it carries the said 
roller in contact with and raises it entirely 
over the curved cam piece of metal u, and by. 
so doing depresses the rear end of the lever. 
The lever is elevated after the roller ceases 
to depress it by a spring, w, (see Fig. 1,) ar 
ranged within a case, ac", situated as seen in 
Fig. 3. Each of the rods hiki has a small 
can or projection, f, extending from its rear 
side a short distance above its hooked end, the 
said can operating in connection with a series 

M 

is 

of cams or bent arms, 32, &c., which project 
from that side of a cogged wheel, a, which is 
nearest to the main frame of the loom, as seen 
in Fig. 2, and by dotted lines in Fig. 3. There 
are two bent arms 2" to each rodh, &c., the object of said arms or cams beiig, when the 
wheel a is revolved, to throw the lower ends 
of the rods hikl forward in regular and 
proper succession and far enough to carry the 
hook of each under the projection or bent end 
t of the levers, so that when said lever is de 
pressed the said projection, acting upon the 
said hook, shall at the same time depress the 
arm of the bent lever e (hereinbefore de 
scribed) to which it may be hung and thereby 
cause the opposite arm of said bent lever to 
pull upon its picker-staff strap and operate 
the picker-staff or cause its lower end to ad 
vance toward the lay. Each picker-staff is 
drawn back or away from the lay by a spring, 
f, properly applied to it, as seen in the draw 
lings. - 
The order in which the shuttles are to le 

thrown, varies according to the fabric to be 
wrought, and by transposing the bent arms." 
2 a corresponding change will be effected. 
The cogged wheel a is revolved by a toothed 
pinion, b', fixed upon the end of a horizontal 
shaft, c. (See Figs, 1 and 5.) The said shaft 
has another cogged wheel, d", fixed upon it, 
which engages with a cogged pinion, e, on 
the shafta, before described. Consequently 
when the shaft 2 is revolved motion will be 
imparted by its pinion e' to the wheel d' and 
shaft c”. 
The next portion of the mechanism to be, 

described is that by which the driving-belt is 
moved from the fast pulley G toward the loose 
pulley H of the driving-shaft in order to stop 
the operation of the loom whenever, during 
the passage of any of the shuttles from one 
series of their boxes or receptacles to another, 
its weft-thread may break, or to effect the 
same whenever a shuttle thrown out of one 
box on one side of the loom is not properly 
received into its other box or receptacle upon 
the opposite side thereof. 

In Fig.1ahorizontal shaft, y', is represented 
as extending across the front part of the loom 
and being supported by bearings atc', 2'. 
The said shaft has a bent arm, a, fixed upon 
its left end, which arm is shaped and extended 
in front of the shifting-lever J, as exhibited in 
the drawings. The upper arm of the shifting 
lever passes through a horizontal plate, b, 
projecting from the loom-fraine. Atopyiew 
of the said plate is represented in Fig. 17, in 
which denotes a passage formed or made 
through the said plate for the lever I to pass. 
through and move in. There is a small shoul 

: der or notch, d, ent or formed in the front side of the said passage. The upper arm of 
the shifting-lever is to be thrown toward the 
right and rest against the said shoulder or 
notch whenever the loon is to be put in 
action, the position of said lever being main 
tained hy said notch while the loom is in ac 
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tion, . The said shifting-lever has a spring, e, 

SEE made to act upon it so as to always 
draw its fork or lower arm toward the loom frame. Consequently, whenever the upper 
arm of the said lever is thrown out of the 

applied to its lower arm and the frame of the 

notch d the lower arm thereof will be drawn 
toward the loom-frame, or from being directly 
in front of the fast pulley Ginto being directly 
in front of the loose pulley H. As the driving 

145 

each plate lim' to receive the fork and permit 
it to descend through the plate or below its 
top surface. While a thread from the shuttle. 
lies on the plates m' and between them 
and the forks, it will prevent the forks from 
descending below the plate or into the slot 
u, &c. Should the shuttle during its passage 
from one shuttle-box to another deposit no 
thread upon the platesm' and in the thread 
of the warp, the forks will fall into the slots, 

band passes through the fork at the lower end and when this takes place the arm should be 
of the shifting-lever, it will be thus moved 
from one pulley to the other, all of which will 
be well understood by manufacturers of looms, 
as it is a common and well-known mechanical 
device for changing the driving-belt from one 
pulley to the other. The arm a is pressed 
against the shifting-lever by the action of a 
helical spring, f, properly applied to it. Near 
the right end of the shaft a? a small arm, g, 
projects downward from said shaft, as seen in 
Figs. 1 and 5. 

so adjusted as to meet the projection of the 
hook or catchk' and lift the said catch out of 
the notch n' of the sectoral arm. While the 
hook k is in the notch in it prevents the arm 
a, through the action of the spring f', from 
throwing the shifting-lever I out of this aotch 
n; but as soon as the hook is elevated out of 
the notch the spring f is released and presses 
the arm a against the shifting-lever and ex 
pels it from the notch, and thus permits the 

To the lower end of the said springe to draw the lower end or fork of the 
arm a rod, h, is jointed, and is also jointed to shifting-lever I toward the frame of the loom, 
a small sectoral lever, i, arranged so as to vi- and thus thereby change or move the driving 
brate back and forth upon a centerpin, m, as 
seen in Fig. 5. . . . . . . . 

Fig. 18 denotes a vertical section of the sec 
toral lever i and hook k over it. The said 
hook is jointed to the frame of the loom, or 
plays vertically upon a pin, l, projecting 
therefrom. It is arranged directly over and 
so that its hooked end shall rest upon thesec 
toral lever, and engages with a notch, n, 
made in the top of the curved top part of said 
sectoral lever, as seen in Fig. 18. Fig. 19 de 
notes a top view of said hook and other parts 
connected with it, which are situated in rear 
of the lay and between the vibrating shuttle 
box frames. Fig.20 is a rear elevation of the 
same. A long horizontal shaft, o, extends 

... across the loom in front of the catch or hook 
k, as seenin Figs. 19 and 20. It has an arm, , 
projecting from it, asseen in Figs. 19 and 20, the 
said arm extending under a small projection, 
g, from the side of the catch or hook k. Two 
forks,'", shaped as seen in Figs.5and 19,arese 
cured to and project from the shaft oneareach 

if end of the reed-frames of the lay, as seen in 
the drawings. ... The shaft of has another arm, 
t, extending downward from it in the position 
and form as seen in Figs. 5 and 19. The said 
ariat has a friction-roller, w, applied to its 
front end and resting upon a cam or wiper, 
v, which is fixed upon and revolved by the 
lay-shaft. M.. The said cam should be so 
shaped that by its action on the arm t it will 
elevate the forks rr to such height above the 
plates 'm' as to allow a shuttle, when thrown 
from one side of the loom toward the other 

.: side thereof, to freely pass under them, (the 
... forks,) or between then and the plates in'. 

It should also be so shaped that as soon as or 
soon after the shuttle has passed by the two 
forks it will permit, the arm t to fall down. 
ward far enough to carry the forks down upon 
and into or through their respective plates 2 
m', there being parallel slots tw'u' cutthrough 

. . . . 

band or belt from the fast 
the loose one. 
The mechanism last described is a 

and well-known 'stop-motion.’’ 

pulley to and upon 
COO 

It makes no 
part of my invention; but as certain otherma 
chinery to be described is to be connected with 
it or its hook or catch k, I have thought it ad 
visable to explain in a somewhat particular 
manner the operation of it, in order that the 
parts to be described may be better under 
stood. . is 

Directly underneath the horizontal shaft is 
another horizontal shaft, w, is arranged, ass 
seen in Figs. 5, 6, and 20. The said shaft is 
supported so as to turn in any suitable num 
ber of bearings, a? ac, and is of the length as 
represented in Figs. 2 and 20. It has an arm, 
y, projecting rearward from it, and under. 
neath a small pin, a, projecting from the side. 
of the hook or catchk, before described. The 
said shaft wi also has another arm, a', extend 
ing downward from it and toward the front of 
the loom, as seen in Figs. 5 and 20, the said 
arm having a suitable friction-roller, b, ap 
plied to its front end. The said friction-roller 
rests and travels upon the periphery of a cam 
or wiper, c, fixed upon the lay-shaft Mandb 
the side of the cam v, before described. Each 
extremity or end of the shaft wi has an arm, 
d', fixed upon it and extending from it toward 
the front of the loon, a side elevation of the 
said arm and certain parts directly below it 
being represented in Fig. 21. A top view of 
the said arm is given in Fig. 22. Each arm 
d' has two small studs or projections, ef, ex 
tending from it toward the vibrating shuttle 
box-frame rail t or u next to it. The said arm 
d is intended to act in conjunction with two 
upright arms, if h, which are attached, re 
spectively, to two horizontal and parallel 
shafts, 'k', extending between and through 
the railsa and t or u and v, and in the posi 
tion as represented in Figs. 2, 10, and 11. An 
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arm, i, extends upward from each shaft , and 
so that its upper end shall be just in rear of 
the end of one of a series of spring plates, an' 
m". Fig. 23 denotes a horizontal or nearly 
horizontal section taken through the top of the 
arm land the shuttle-boxes of the two series 
in front and rear of it. Each shuttle-box of 
the two front and two rear series is provided 
with a shuttle-binder, m, shaped in horizon 
tal sections, as seen in Fig. 23. Each of the 
said shuttle-binders is hinged at one end to 
the shuttle box or frame, which makes part 
of it. It is placed in a rectangular aperture, 
n", cut or formed through the side of the shut 
tle-box, as seen in Fig. 24, which represents. 
the rear side of one of the shuttle-boxes, or a 
portion of the plate it composing it, having 
the aperture n formed... through it and with 
out the shuttle-binder applied to it. The 
binders m' are forced toward the interior of 
their respective shuttle-boxes by springs oo', 
&c., Fig. 2, each binderm' being provided with 
a spring, which has one end secured to the 
shuttle-box and the other resting and pressing 
against the binder m'. Each plate m' has its 
front face shaped to a very obtuse angle, and 
projects into the interior of the shuttle-box, 
as seen at p' in Fig. 23. Whenever a shuttle 
is thrown into one of the shuttle-boxes of either. 
of the two front series thereof, it comes into 
contact with the angular part p" of the shuttle 
binder, which projects into the box, and as 
said angular part is made to project into the 
box or path of the shuttle, and the shuttle is 
calculated in its width to correspond as nearly 
as may be with the width of the box which 
receives it, it (the shuttle) will force back or 
move the binderm' out of its way, and by so do. 
ing cause the said spring-plate to bear against 
the top of the arm , and thereby turn the 
shaft "a little in its bearings and so as to move 
the top of the arm of a little rearward or in a 
direction toward the shaft wi. The shaft is 
should have a spring, q', applied to it and the 
rail ) or 8 in such manner as to operate upon 
the shaft and carry or move the top of the 
arm g forward or away from the shaft. v. 
whenever the shuttle leaves the shuttle-box, 
or while there is no shuttle in said shuttle. 
box. Each of the rear series of shuttle-boxes 
has its shuttle-binder, as seen at m', in the sec 
tion thereof in Fig. 23. The said shuttle 
binders operate against an arm, r", which pro 
jects upward from a shaft, k, and is arranged 
thereon as seen in Fig. 2, the top or upper 
part of said arm being exhibited in Fig.23. 
When a shuttle is thrown into one of the rear 
shuttle-boxes it presses the shuttle-binder m' 
of said shuttle-box forward or in a direction 
toward the front of the lay. Consequently 
said plate an in the same direction and will 
turn the shaft k a little in its bearings, and thereby move the top part of the armh' for 
ward or toward the front of the loom. The 

atting. : 
, the arm d, with its projections ef", to act in 

shuttle-box of 

gular depression being suitable to allow the 
arm a to descend far enough to cause the arm 
y to rise upward and bear against the pin & 
and throw the hook or catch k out of the notch 
in of the sectoral arm, before described. The 
said cam should be so adjusted upon its shaft 
as to admit of the complete fall of the arm a 
immediately after the instant of time of a com 
pletion of a throw or passage of a shuttle over 
the race-beam and the reception of said shut 
tle in the shuttle-box into which it may be 
thrown. While the shuttle passes freely and 
properly from one shuttle-box on one side of 
the loom to another on the opposite side 
thereof, the arm a should be prevented from 
falling so far as to raise the catch k out of the 
notch n' and thereby stop the loom from oper 

It is for this purpose that I employ 
conjunction with the upright arms g h of the 

: shafts i'k', before described. . 
The peculiar manner in which said parts of 

the mechanism on each side of the loom oper 
ate in connection with one another I shall now 
proceed to explain. 

It has been hereinbefore specified that the 
vibrating shuttle-box frames 8 t and u v are 
each vibrated or alternately moved first in one 
direction and thrl in its opposite. While a 

front series is in range with 
the race-beam of the lay another of the back 
series at the opposite end of the loom is also 
in range with the said race-beam. One of the 
projections ef" of each arm d should be so 
adjusted upon the arm that when either one 
of the front series of shuttle-boxes receives a 
shuttle it (the projection) shall, on the fall of . 
the arm d, which takes place when the roll of 
the arm a descends into the depressions, come 
directly over and rest upon the top of the arm 
g, belonging to the shaft i' of the shuttle-box : 
which receives the shuttle. This deposit of 
the projection on the top of the arm should 
take place as soon as the shuttle has fairly and . 
fully intered the shuttle-box, and by so doing 
pressed against the shuttle-binder m of said 
shuttle-box, and moved the same as before de 
scribed, and in consequence thereof produced 
a slight rearward movement of the armg of 
the shaft i', as hereinbefore described. By 
said rearward movement of the armg, or its . 
upper part, it should be brought into a cor 
rect position to receive the projection from . 
the arm d, and when the said projection so 
rests upon the top of said arm the arm should, 
be long enough to prevent the army of the 
shaft id from pressing against the pin a, so 
as to raise the hook or catchki out of the notch 
n, and thereby cause a stoppage of the loom. 
The said projection from the arm d should be the top part of the arm "will be moved by so adjusted to the top of the armg, with which 
it operates, that whenever a shattle, when 
thrown, fails to enter the shuttle-box and the 
arm d" descends it (the projection) shall not 
meet the armg, which in this case experi cam should be concentric, with the excep-lences no movement arising from the action of tion of an angular depression, 8", the said an- the shuttle against the binder, of the shuttle. 

f's 
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box, but pass below its top, and by so doing 
permit the army to be borne upward against 
the pin 2' of the hook or catch k, and thus by 
pressure against the hook, the said pressure 
being produced by the weight of the arma, 
cause the elevation of the hook out of the catch 
n, and of course the immediate stoppage of 
the loom. - 
From the above it will be seen that if the 

shuttle, when thrown, does not fully and prop 
erly enter the shuttle-boxes of the front series 
no movement of the armg takes place; or, in 
other words, the said arm is not moved into a 
position necessary to receive upon its top the 
projection from the arm d when said arm de 
scends during the time the roll of the arm a 
'passes down the depression of the cam c. Each 
of the other projections upon the two arms d' 
should be similarly adjusted and adapted to 
operate in connection with the arm hadjacent 
to it when either of the rear series of shuttle boxes immediately adjacent to said projection 
and said arm his in range of the race beam 
and in the act of receiving a shuttle. 
That position of the loom which relates to 

the arrest of the shuttle when it has arrived at 
a certain position in one of the shuttle-boxes 
of one of the series which moves up and down 
and allows the picker to free itself from the 
pointed end of the said shuttle, so that the 
picker may present no impediment to the 
Inbvement of the series of shuttle-boxes, either 
upward or downward, is as follows: Each of 
the front series of shuttle-boxes has a spring 
lever, af, Figs. 1, 3,4, applied to its vibrating 
frame and moving upon a pin or fulcrum, y, 
projecting therefrom in the position denoted 
by the drawings. The upper part or arm of 
said lever should be made as a spring, and at 
its upper end should be placed in such a posi 
tion as to admit of the picker being forced 
against it whenever the said picker is struck 
by a shuttle on entering one of the shuttle 
boxes. The lower end of the spring - lever 
should be inserted in a vertical groove or elon 
gated passage of a guide-cup, 2". A top view 
of this guide-cup is exhibited in Fig. 25, and 
a vertical, central, and longitudinal section of 
it in Fig. 26. The elongated passage is rep 
resented in said figure at a'. The said guide 
cup should be bolted or fastened upon the floor 
upon which the loom stands and in such a po 
sition that a vertical plane passing through 
the central part of the passage a, and from 
end to end of it, shall make an acute angle 
with the vertical plane passing through and 
in line of the axis of the fulcrum or pin upon 
which the spring-lever a moves, the said:ver. 
tical plane being parallel to either end of the 
main frame of the loom, the said guide cup 
'being also arranged in such manner that its 
rear end shall be a distance from the said end 
of the frame of the loom greater than that of 
its front end therefrom. Such an arrangement 
of the guide-cup will, when the front series of 
shuttles to which it is immediately adjacent 
retreats in order to receive a shuttle from the 
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opposite part of the loom, cause the lower end 
of the spring-lever a to be moved in such a 
manner as to carry the upper end of the said 
spring-lever in a direction toward the ay. 
Consequently when the shuttle is thrown jiaio 
the shuttle-box the picker will be forced by it 
against the upper part of the spring-lever, 
which will constitute a stop, as it were, to ar 
rest the further progress of the shuttle. When 
the shuttle-boxes advance so as to bring one 
of the rear series of shuttle-boxes into range 
with the race-beam, the passage a' of the 
guide-cup 2, will cause the lower end of the 
spring-lever to advance toward the end of 
the lay as the said end passes or moves 
through the said passage. 
retreat of the upper end of the spring-lever, 
or a movement of it away from the picker, and 
in consequence thereof will allow the spring 
which causes the picker-staff to retreat after 
each throw of a shuttle to act upon the picker 
staff and the picker in sueh manner as to 
move the picker upon its supports or rods and 
a short distance away from the end of the 
shuttle, the said distance being far enough to 
entirely clear the end of the shuttle when the 
series of shuttle-boxes are moved upward or 
downward from the picker, thereby prevent 
ing any rupture of any part of the machinery 
which might occur by reason of the point of 
the shuttle being in too close contact or prox imity with the picker when the shuttle-boxes 
are moved either upward or downward. 

It is well-known that after the picker has 
been a short time in action the pointed end of 
the shuttle makes an indentation in it, and as 
said pointed end might extend too far within 
the said indentation, whenever it should be . 
required to move the shuttle-boxes upward or 
downward it becomes necessary to move the 
picker far enough away from the point of the 
shuttle to admit of the elevation or depression 
of the shuttle-boxes without accident. 
In order that the manner in which the Spring 

attached to the picker-staffactuates the pickel 
or forces it away from the shuttle whenever 
the shuttle-frames advance or come forward 
may be understood, I have in Figs. 1, 2, 3 
represented a picker and its mode of connec 
tion with the picker-staff. In said figurest 
denotes the picker, which is connected with 
the picker-staff over it by means of a stiff strip 
of iron, e, which is jointed or hinged to both 
picker-staff and picker. Consequently the said 
spring which causes the retreat of the picker 
staff can act upon the picker through the con 
necting-strip c, and move it upon its rods or 
supports whenever the upper part of the 
spring-levera' is moved in a direction away 
from the picker. . 

If desirable, each of the four series of shut tle-boxes may be provided with a spring 
lever and guide - cup or other mechanical 
equivalents, for the purpose above describel. 
In Fig. 2, d' d' denote springs fixed to the 

rails s and t, respectively, all ili reg: Tito 
the back shuttle-boxes, as seen in the tiil Y 

This will cause a 

  



to turn or move horizontally upon a pin, or 

145 

ings, the said springs being for the purpose of 
arresting the progress of a shuttle when 
thrown into one of the rear shuttle-boxes. 
The next or succeding part of my invention 

consists in certain turning guide-plates ap 
plied to certain parts of the loom-frame in 
order to prevent accidents from occurring to 
the loom or a shuttle whenever the latter pro 
jects from a shuttle-box. Should the shuttle 
in its passage into a shuttle-box not fully en 
ter the same, a serious injury to the loom 
would be likely to occur, when the vibrating 
frame a t or u v, by which the shuttle-box 
Jay be sustained, should move rearward, as 
that part of the shuttle which would pro 
trude from the box would be carried in 
contact with one of the vertical plates tal 
(see Figs. 1, 19) which project above and at 
the rear part of the plates' m'. Such contact 
must either seriously injure the shuttle or 
some of the mechanism of the loom. To pre 
vent an accident of this kind from happening, 
each of the said vertical plates t w should be 
applied to its plate l" or m' in such manner as 
proper mechanical equivalent, projecting up 
ward from the plate l" or m' in the position 
as seen at 'in Figs. 1, 19. A spring, w", is 
placed in rear of each plate tu' and is con 
fined to the plate l" or m, upon which the 
movable plate t' or u' may be situated. The 
said spring should be made to bear against 
the plate t or w which it may be in rear 
of, and keep it up to its position proper to 
guide a shuttle into the shuttle-box, the said. 
position being determined by a small projec 
tion or screw-pin, ac", which extends down 
ward from the outer end of the plate t or u', 
and is made to abut against any suitable part 
of the plate l" or m' upon which the plate t 
or u may be situated. The turning-pin upon 
which the plate moves is placed at that end 
of the said plate which is most distant from 
the shuttle-boxes immediately adjacent to the 
plate. The spring w, which acts upon the 
plate t or u', should be so made and applied i 
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to the plate as to admit the same to retreat 
far enough to prevent accident whenever a 
shuttle projects from a shuttle-box and is 
borne against the spring-plate by the retreat 
of the vibrating frame carrying said shuttle 
box. 
What I claim as my invention, and desire to secure by Letters Patent, is 
1. Combining with the lay of a power-loom, 

and on each side thereof, two cams and two 
rollers, or their equivalents, one of said cams 
for working the lay and the other for holding 
it in a stationary position during the throw 
of the shuttle, substantially in the manner and for the purpose specified. 

2. The employment of two series of shift 
ing shuttle-boxes on one or both sides of the 
lay, hung and operated in separate and inde 
pendent frames on each side of the lay of the 
loom, the said boxes being shifted and other 
wise operated by machinery receiving motion 
from the loom, or from some first or other 
mover working in unison with the power-loom, 
substantially as herein described, and for the 
purpose specified. r 

3. Combining with the shipper for stop 
ping the loom when the shuttle fails to pass 
through, or the equivalent thereof, a protector 
for each series of shifting shuttle-boxes hung 
in separate frames independent of the lay, 
substantially as described and for the purpose specified. 

4. In combination with the lay of the loom 
and shuttle-boxes hung in separate frames 
independent of the lay, the employment of 
jointed guides, substantially as described, for 
guiding the shuttles in their passage from the 
shuttle-boxes to the lay, and vice versa, and 
which yield to prevent breaking when the 
shuttle fails to passentirely through, substan 
tially as described. 

E. B. BIGELOW. 
Witnesses: 

JAMEs STEWART, 
CHs. G. STEVENs. 

  


