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UNITED STATES

PATENT OFFICE.

LEVI E. SALISBURY, OF PROVIDENCE, RIHODE ISLAND.

MULTIPLE-SHUTTLE LOOM.

SPECIFICATION forming part of Letters Patent No, 720,181, dated February 10,‘1903,
Application filed June 19,1901, Serial No. 66,108, (No model.)

To all whowm it may concern:

Be it known that I, LEVI E. SALISBURY, a
citizen of the United States of America, and
a resident of Providence, in the county of
Providence and State of Rhode Island, have
invented certain new and useful Improve-
mentsin Multiple-Shuttle Looms, of which the
following is a specification.

My invention relates to uew and novel imn-
provements in looms for weaving textile fab-

ries—such,for example, as woolen dress goods,

suitings, plain and twilled, &c.—the loom, in
fact, being adapted to weave any style or pat-
tern of goods that may be produced on any of
the well-known woolen looms.

My improved loom, which may be termed

"an ‘‘automatic non-reciprocating multiple-
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shuttle loom,” is adapted to simultaneously
produce two distinct webs of cloth (one at
each side of the loom) from two independ-
ently - mounted beams carrying the warp-
yarns, which pass through two corresponding
sets or series of independently-actuated har-
nesses, heddles, and reeds and a series of
continuously - traveling shuttles arranged
each to successively and antomatically select
and charge itself with a length of weft yarn
or thread (from large fixed spools or bobbins)
to produce a single pick and deliver or feed
the same to the respective webs while the
shuttle is being propelled through or between
the corresponding warp-yarns—thatis tosay,
in my improved loom the continuously-trav-
eling (but non-reciprocating) shuttles follow
one another at comparatively short intervals,
so that, say, in the production of double-
width goods there may be five or six of them
simultaneously and continuously traveling
across and delivering weft-threads into the
web being produced, the construction and ar-
rangement of the various mechanisms being
such that the several heddle-carrying har-
nesses (each divided longitudinally into short
independent sections) are antomatically and
successively set or adjusted just in advance
of the next succeeding shuttle and its weft-
thread or pick. At substantially the same
instant that the harnesses are being set, as

just stated, the corresponding portion of the-
reed, also divided into short independent sec-

tions, isbeing actuated to beat upintothe web
the weft-thread or pick delivered by theimme-

diately - preceding shuttle. Thus it will be
seen that there are, say, six continuously-
traveling shuttles successively feeding the
weft to each web, while at the same time a
corresponding number of harness and reed
sections are being suitably actuated withre-
spect to the shuttles, the result being that
the production of c¢loth may be one hundred
or more per cent. greater than the produet of
the usual broad loom, while at the same time
the shuttle speed of the former per second

‘may be less than one-half that of the latter.

In carrying out my invention I provide the
loom with two positively and continuously
driven endless belts or chains traveling in
unison in one direction in different horizontal
planes and at exactly the same rate of speed.
The lower chain has a series, say, of sixteen
cams repeated at regular intervals through-
out the chain, arranged and adapted to en-

gage with and actuate the harnesses, (sixteen .

in number,) each beingdivided longitudinally
into short sections. Each series of camsisau-
tomatically tripped as they pass out-of orfrom
the harnesses of one side of the loom and are
again mechanically readjusted or reset by a
suitably arranged and actuated pattern-chain
before the caws engage the other set of har-
nesses to operate the heddles of the opposite
side of the Joom. The otheror upper of said
continuously-traveling chains carries a series
of independent shuttles arranged with re-
spect to the said harness-operating cams.
These shuttles are each successively and au-
tomatically charged with a weft-yarn selected
from any one of a series, say, of five colors
located in the path of the shuttles, which is
fed into the web and between the warp-yaruos,
which latter are opened or shed immediately
in advance of its shuttle.
ing continuously in one direction, as ‘before
stated; carries the shuttles as they emerge
empty from one side of the loom around the
end of the machine, the shuttles meanwhile
being successively charged with the weft-
yarn prior to entering the other side of the
loom.

I would state that my improved loom is ca-
pableof producing.color goods having exactly
the same style, pattern, or design as can be
produced on a common or drop-box loom em-
ploying a corresponding number of harnesses

The chain travel-

55

6o

65

75

8o

85

gc

95

ICOo




2

720,181

- and colors and having reciprocating shuttles. T transverse section taken on line 5 5 of Fig. 5,

;10

20

Among other advantages possessed by my

improved loom is this: that while the produe-
tion or output greatly exceeds that of the
common loom the power required for operat-
ing it-is less. This result is due to the fact

. that practically all thé movements of the parts

are continuous and non-reciprocating. The
shuttles are small and light and are positively:

driven.or propelled continuously in one di--
. rection only. “Therefore the loom isadapted to:

produce cloth at almost any rate of shuttle
speed less than a maximum-—that is to say,
in looms in which the shuttles are shot or pro-
pelled alternately back and forth the shuttle

‘must arrive at a state of rest at each end of
.the throw or movement before it ean be re-

ciprocated back again, even though the shut-
tle be positively driven. Moreover, the force
of the blow or impact must be sufficient to
earry the shuttle the entire length of the race-
way. Thusitisapparent thatany reduction

"of speed below the normal is liable to be at-

. 25

30

tended withseriousresults. In myimproved
loom, however, the speed of the shuftles is
constant throughout, the rate of travel eorre-
sponding with the speed of the main driving
mechanism. - The weft-yarns may be fed and

‘properly . interwoven into the fabric even

though the loom be running slowly or at an
irregular rate of speed, a feature not possible
in looms 'in which the shuttles are recipro-

.- cated to and fro in the raceway.

35

In my improved loom the harnesses are ac-
tuated by a series of cams orother analogous

. means adapted to travel coutinuously in one

40

direction, the latter being, in fact, the same as

that of the shuttles and at exactly the same

rate of speed. These camsare automatically
adjusted for each pick (if need be) by means
of a mechanically-actuated. pattern-chain,
which is set up or arranged:by the pattern-

- designer before the loom i8 set in motion, the

45

50

result being that the cooperation of the shut-
tle and harness mechanisms reproduces the
pattern or design in the fabric at fixed inter-
vals thronghout the web or bolt.

I may add that in a general way the opera-

tive relations of the shuttles, harnesses, and
pattern-chains to oene another are substan-

tially the same as in the usual maulticolor or
-faney loom, in which the shuttles are recipro-

.eated back and forth in laying the weft-yarns,

<55
60

55

-taken on line 3 3 of Fig. 3.

so that the style, quality, and appearance of
the goods or fabrics produced on both types
of looms are exactly the same.

In:-the- accompanying thirteen sheets of
drawings illustrating my improved loom, Fig-
ure 'l is a side elevation of the loom complete
as.in use.  Fig. 2 is an end elevition viewed
from the driving end of the loom. Fig. 3 is
a plan-view corresponding with Fig. 1. Tig.
4 is a partial transverse section, enlarged,
Fig. 5 is a side
view, enlarged, of a portion of the harness or

.-heddle operating chain and also showing the

harness- shedding mechanism. Tig. 6 is a

line 13 13 of Fig. 13.

the chain as drawn having a series of sixteen
cams adapted to control and actuate a corre-
sponding number of harnesses. Fig. 7is a
sectional view taken on line 6 6 of Fig. 6.
Fig. 8 is a plan view of one of the harness-
cams detached from the chain. Fig. 0is a
side elevation of the harness-cams and also

showing the device for antomatically tripping .
the switehes or dogs.

Fig. 10¢is a partial lon-
gitudinal section taken through the harness-
actuating chain, frame, and harness-guides,
showing therelation of the harness-sectionsto
the harness-cams, &e. Iig. 11 is a plan view
showing a portion of the shuttle carrying or
propelling chain, the take-up mechanism, d&e.
Fig. 12 is a transverse section of the shuttle-
carrying chain, its guide, reeds, &e.,taken on
Fig. 13 is a horizontal
sectional or plan view taken on line 12 12 of
Fig. 12, showing the manner of operating the
reed-sections, &ec.  Fig. 14 is a side view of
one of the reed guides or ways. Fig. 15isa
transverse section of the shuttle - carrying
chain guide ortrack and showinganend view
of the shuttle and its carriage, the reed, &c.
Fig. 16 is a transverse sectional view takenon
line 17 17 of Fig. 17. Fig. 17 is a combined
elevation and longitudinal section taken on
line 15 15 of Fig. 15. Fig. 18 is a combined
horizontal section and plan view taken on line
a. of Fig. 15, the shuttle being omitted. Fig.
19 is an end view, enlarged, of the weft-chang-
ing and shuttle - charging mechanisms, the
cross-section of the shuattle-chain track being
taken at the line x z of Fig. 1. Fig. 20is a
central sectional view of the mechanisms rep-
resented in Fig. 19, the shuttle-carriage be-
ing omitted. Kig. 21is a horizontal sectional
view in partial elevation, taken on line 19 19
of Fig.19. Fig. 22is a still further enlarged
horizontal sectional view of the forward por-
tion of the shuttle, corresponding with Fig.
21.
line 21 21 of Fig. 21, showing the weft-cut-
ting device. Fig. 24is aside view of the cam
for loecking the shuttle to the carriage. Fig.
25 is a similar view of the unlocking-cam.
Fig. 26 is an end elevation of one of the har-
ness-sections, including its heddles. Fig. 27
isa corresponding side elevation, the harness-

blade and some of the heddles being omitted. .

Fig. 28 is a plan view of the harness-section;
and Fig. 29 is an enlarged longitudinal sec-
tional view showing a portion of the take-up
device, taken on line 2 2 of Fig. 2. :

I may state in passing that while the con-
struction and manner of operation of some of
the devices or instrumentalities employed in
my improved loom are toa certain extent un-
like the mechanisms employed in the usual
type of loom for analogous results I deem it
desirable in thefollowing description or speci-
fication to use terms or names which have a
well-known meaning in the textile-manufac-
turing arts. For example, a shuttle is usu-
ally arranged and adapted to carry a spool or
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_eop of weft yarn or thread and i is reciprocated

to and fro alternately in the shuttle-box or
lay, the shuttle being wholly clear from the
warps before the harness shed can take place.
(Jousequeutly in such cases a single shuttle
can only be in service at the same time orin-
stant.

I am aware that looms have been devised
in which two or more shuttles are passed sue-
cessively through the.shed or warps at the
same time. In such former arrangement,
however, the shuttlesare provided with eops,
bobbins, or spools of weft-yarn.

My weft ‘carrier, which I term a ‘‘shuttle,”
does not leuprocate nor does it carry a spool
or cop of yarn, but simply a length of yarn
to produce a smﬂle pick. The usucﬂ harness
is a single or mtecral member extending en-
tn'ely across the loom longitudinally; so,
also, is the reed member, as is well known.
Therefore whenever they per'form their fune-
tions the entire harness aud reed must be ac-
suated. I would state, however, that looms
have been devised in which the harnesses and
reeds are divided into a number of short sec-
tions.

In my improved loom the harnesses and

_reeds are each divided into several short in-

dependenb sections, forming a number of se-
ries corresponding to the number of shuttles
being propelled across the loom simultane-
ously. I term each section of the harness a
““ harness-section” and each section of the
reed a ‘‘reed-section.” HKach harness-section
carries a series of vertically-extending flat
wires, each having a hole therethrough to re-
ceive a warp-yarn. These wires, whichI term
““heddles,” are em ployed in liew of the usual
heddles.

Thefollowing letters of reference designate
in a general way the devices or instrumentali-
ties constituting my improved loom, to wit:

A is the loom as a whole; B, the main driv-
ing mechanism; C, the continuously-travel-
ing harness-actuating chain; D, the harness-
actuating cams, secured to and carried by
said chain C; E, the pattern-chain and its
mechanism, adapted to automatically actuate
the switches in the traveling harness-actuat-
ing cams D, so ag to shed the corresponding
harness in advance of the next succeeding
shuttle; ', the device for tripping or return-
ing the switches to the normal position; F,
the vertically-guided harness-sections, the
same being in engagement with and actuated
by the said harness-actuating cams; G, the
heddles, secured to the upper end of the har-
ness-sections; II, the shuttle-carrying-chain
track or support; I, the shuttle-carrying
chain, adapted to travel in said track H; R,
the shuttle-carriage and its connections; J,
the shuttle itself; I, the reed-sections, ar-

ranged to Le actuated by cams on the shut-

tle-carrying chain I; L, the device for lock-
ing the shuttles to the carriages secured to
said chain I; M, the means for unlocking the
shuttles from the earrviages; N, the pattern-

—
O

chain and its mechanism for automatically
and successively selecting and delivering the
proper weft-yarns to the shuttles; O, the de-

vice for automatically severing the weft-yarn -

from the stationary supply spool or bobbin;
P, the ““take-up” mechanism, adapted to be

70

actuated pick by pick, if desired, and Q the .

warp-beam and its traek complete, adapted
to be readily run in and out longitudinally
of the loom and below the harness-chains,
The loom A as a whole is'double—that is
to say, it is provided with two independent
sets or series of warps, harnesses, heddles,
reeds, &e., adapted to simultaneéously pro-
duce two independent webs of similar or dis-
similar fabrics, as desired.
are automatlcally selected and ‘fed into the
series of shuttles one at a time, the shuttles
being carried or propelled by a coutlnuously-
traveling endless chain. The latter is also

adapted to successively actuate the reed-sec-

tions to beat up the pickd into the fabric. A
similar chain is employed ‘for actuating the
several harness-sections. ' The two chams are

located in different horizontal planes andare

driven in one direction only, but at exactly
the same rate of speed. In order: that the
chains may be actuated with: greater’ ease
and uniformity, they are mounted on posi-
tively-driven sprocket-wheels locatedat each

end of the loom, said wheels being simulta-

neously rotated by means of gearing whiclr
receives its motion from a 5haft: extendmn'
longitudinally through the centerof the loom

The following is a " detailod ‘description of
the several dev:ces before - 1'eferred bo a,nd
taken in the order named.

The main driving inechanism B; (shown
more ¢learly in Figs. 1 and 2, )) through whieh
the loom is aebuated is prov1ded with the
ustial fast and loose belt‘-drivén-’pulleysfb or
clutch-pulley, if desired. The first or short
driving-shaft U', on which said pulleys are
mounted, revolves in suitable bearings. It
carries a spur-gear 0% meshing into a larger
gear 1?, secured to the shaft 0*, extending lon-
gitudinally through the center of the loom.
At each end of this shaft is secured a bevel-
pinion 0% each in'turn meshing intoa larger
bevel-gear 0° secured to upright shafts U7,
Tig. 3, which latter carry the horizontally-ar-
ranged sprocket-wheels s for actuating the
harness-chain C. Thus it will be seen ‘that
the two upright shafts 07 and any gearing
connected therewith are adapted to be ro-
tated in exact unison.

The harness-actuating chain C consists of

a series of connected- dlteru(ttmg plain ‘and
can links ¢ ¢/, respeetively, Figs. 5, 6, 7, 9,
10, &e.  Thelinks are joiubed togetherat the
inner side or edge by means of pins ¢, pass-
ing through ears integral with the links. A
plain link and a eam-link constitute one of
tho said series. 'The chain is endless and is
mounted on and actuated by the driving or
sprocket wheels v, before described. The
two opposite sides or edges of the links are,

The weft-yatrns
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as drawn,provided with V-shéped project'ions

ot lugs ¢, Figs. 4 and 6, adapted totravel in
correspondingly-shaped grooves or tracks ct,
formed in'the lower adjacent faces of the sta-
tionary girders or ties ¢’ the latter being se-
cured to and uniting the two end frames a of
the loom, as clearly shown. Each of said
frames has two openings «® therein, through
which the chain and its cams freely pass.
The said tracks ¢! ave continued at each end
of the loom by means of the short brackets
¢,which alsoserve to properly guide the ¢hain
to and from the chain-wheels . In order to
form a support for the outer portions of the
chain while it is passing around the ends of
the loom, I provide a substantially semicir-
eular flat track member ¢, secured. to the
ends of said brackets¢’. (See Figs.land2.)

The harness - actuating cams D are con-
stroncted and arranged as follows: The upper
side or face of each of thelinks of said chain C

- isprovided with a series of, as drawn, sixteen

25

35

laterally-separated longitudinally-extending

grooves, into which the cams are inserted and
secured in a vertical position by the two
transverse bolts or pins d3.. These cams,
which are practically flat steel plates, are ar-
ranged in series—that ig, the plain plates or
cams d are mounted in the said plain links ¢
and alternate with the plates d', in which the
cams proper.are formed, the latter plates be-
ing secured to the links ¢'. In the vertical
or working face of each plate orcam dd’ are
cutlongitudinally-extending upperand lower
grooves d* d°, respectively, adapted to receive
and actuate the harness-sections, soon to be

* described. At or nearthe center of the cam-
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_plates d’ the said grooves d* d® are deflected,

s0 as to eross each other, theinelined grooves
being indicated at d°. = (See Figs. 5,7, 9, and
10.) At the point of intersection of these
grooves d° the stock is cut away, so as to
form an enlarged space d'.- In this space is
loeated a short pivotally-mounted switch or
arm d?, its sides being adapted to form a con-
tinuation of the said inclined grooves. When
theswitehisin the position represented in Fig.

5, the action of the traveling chain would be

to elevate the harness-sections. Conversely,
the position of the switch represented in Fig.
7 would be to depress the harness. Thus it
will be seen that the shed of the harness and
its warps is effected automatically in either
direction,aceordingto the respective positions
of theswitehes @ The switchesare actuated
by means of flat vertically-slidable bars d?

connected therewith and dovetailed into the.

backs of the cam-plates d. The upper end
of these bars is well rounded and adapted to
engage & tripping device E’, soon to be de-
gceribed.” The lower portion d®of the bars ex-
tends downwardly through the chain-links ¢’
to be actuated automatically by the pattern-
chain mechanism. Each of the switch-bars
is maintained in position, either np or down,
by means of a spring member d¥ (let into
the face of the cam:plate ;) having a pin d',
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arranged to spring into one or the other of
two well-rounded holes d**, formed in the bar.
These holes are separated vertically by a dis-
tance equal to the movement of the bar in
swinging the switch from one position to the

.other.

The mechaunism E foractuating theswitches
@? of the cam-plates d', whereby the harnesses
areautomatically setor adjusted with respect
to each pick introduced into the fabric, con-
sists of a pattern-chain, &ec., adapted to be
intermittingly operated by the cam-plates of
the traveling chain €., This device (one at
each end of the loom) is located just in front
of the end frame a and, as drawn, is secured
to one of the said chain-supporting gunides or
brackets ¢7, as shown in Figs. 5, 6, &e. As
thus arranged theseveral switch-bars of each
successive chain-link ¢’ as they pass the pat-
tern-chain mechanisin are suitabiy set jnst
prior to entering that portion of the loom in
which the harnessesare mounted,whereby the
latter cause the warp-yarnscarried by the hed-
dles thereof to be correspondinglyelevated or
depressed, or ““ shedded,” as it is termed. In
this deviece, as drawn, the endless pattern-
chain e consists of counected end links &,
united transversely by small rods or pinse®, on
each of which are removably mounted swmall
and larger rolls €2 e respectively, sometimes
called “*sinkers” and ‘“‘risers.” Thelength of
this chain as well as the number and relative
position of the rolls employed are calenlated
and arranged by the designer in accordance
with the style or pattern to be produced in
the fabrie, substantially as usual in faney or
pattern looms. To the under side of said
brackets ¢’ are secured two small side frames
¢%, in which the chain-wheel shaft ¢* is revo-
lubly mounted. The said chain or sprocket
wheel ”supports and actuates thechaine. To
the front or outer end of shaft e®is secured a
ratchet-wheel ¢°, adapted to be rotated by the
spring-pressed push-pawl ¢, in turn jointed
to and vertically reciprocated by the gnided

bar e, jointed to an arm e'!' of the rocker-

shaft e®*. “To each front or outer cam-plate
d'is secured a steel dog ¢'3, having a beveled
end e!4, adapted to engage a short arm e'®, lo-
cated in the path of the dog and secured to
said rocker-shaft e'?) all as clearly shown in
Figs. 5and 6. Thesaid frames e° are secured
together by means of the twotie-rods . On
the former rod are loosely mounted swinging
switch-levers #, the outer or free eunds of
which are adapted to be in intermittent en-
gagement with the lower ends ' of the cor-
responding switch-bars, the arrangement be-
ing such that when one of the large rollse!of
the moving pattern-chain e contacts with its
lever the latter will be quickly lifted, there-
by elevating the corresponding switch-bar.
In case, however, one of the small rolls ¢* be
present the lever will remain in its lowest or
normal position, as clearly shown in Fig. 7.
I may add that after the dog e has passed
beyond the arm e® the latter, together with
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the pawl ¢ and its connections, will swing
upwardly by means of the spring %, Fig. 5,
so as to be again actuated by the next-suc-

ceeding dog, the operation being repeated

upon the passage of each cam-plate d'. It
will be seen that the construction and arrange-
ment are such that the entire series of six-
teen switch-levers * are or may be actuated
simultaneously by the single series of dogs
and the intermediate connections.

The device E' for automatically and succes-
sively tripping or forcing all the switch-bars
% downwardly to the normal position after
the cam-plates d’ of the harness-actuating
chain C have for the time being completed
their work and before again engaging the har-
nesses of the other side of the loom is repre-
sonted in Fig. 9. To the outer face of the
frame o and extending across the top and in
front of the frame-opening c®is secured a suit-
able bracket 1w, having its under side u’ bev-
eled and carrying an adj nstably-secured steel
tripping-plate or thin flat bar u? its lower
edge being slightly beveled or rounded and
lying contiguous to the top edge of the cam-
plates d d’ of the chain C. By means of this
device all the elevated switch-bars upon en-
gaging with said tripping-plates u? will be
quickly forced downwardly and uniformly to
the normal position (see dotted lines) prepar-
atory to being reset by the other pattern-chain
mechanism E before the cams again reéngage
the harnesses.

In my improved loom I may use the same
number of harnesses as are employed in other
fancy looms; but in lieun of making each har-
ness integral throughout oracross the length
of the loom I divide each one into a series of
comparatively short independent sections F.

In the accompanying drawings I haverepre-.

sented sixteen harnesses, each divided into
short sections; as just stated. Each section
F consists of a thin flat steel blade f, Figs. 4
and 10, and a head portion f', in which the
heddles G are suitably secured. These blades
are arranged in a vertical manner and are
adapted to slide in grooves formed in the
transverse guides /2, in turn secured to the
ties ¢?, before described. To the lower cen-
tral part of each blade is mounted a pin or
small laterally-projecting roll 13, in continu-
ous engagement with one or the other of said
cam-grooves. Obviously while they are in
the horizontal grooves of the plain cam-plates
d no movement whatever of the harness-sec-
tions can take place; but upon entering the
inclined grooves d° of the plates d' the sec-
tions will be deflected upwardly or down-
wardly, as the case may be, until the rotl 3
engages the exposed or open side of the switch
d?, at which instant the latter, according to
its position, will eause the section to con-
tinue and complete its original movement or
else deHect it back again to the horizontal

groove, in which latter event only a parttial
shedding action will then take place.
"he heddles G are preferably mounted in

5

and secured to the head portion of the har-
ness-sections, substantially as shown in Figs.
26, 27, and 28. As thus drawn, the face of
the head member f' is provided with a series
of short lugs f*, corresponding with the num-
ber of heddles to be secured to the section,
Fig. 27 shows a front view of the head with
the blade f and some of the heddles omitted.
The heddies may be made of flat _steel wire
cut to the desired length and having well-
rounded edges. The lower ond of the hed-
dle has an opening ¢’ therein adapted to re-
ceivealug 4. After the heddles of each sec-
tion are mounted therein the mewmbers frf,
with the interposed, heddles, are clamped to-
gether by means of short screws £ or other
sunitable device. - The heddles are compara-
tively short and are Oor mAYy be all alike
throughout theloom. Tn order to more read-
ily - permit the passage of the warp-yarns
through the heddle-eyes g, the body of the
heddle contiguous to the head of the harness-
section is twisted axially about thirty de-
greey, substantially as indicated at g?*in I'ig.
98. The heddles, as shown in the drawings,

extend vertically from the harness frame or

head f' and are unsupported at the top. As
an advantage resulting from this arrange-
ment the “drawing-in” operation may be
somewhat facilitated.

At the upper part of the loom are secured
two parallel laterally - separated longitudi-
nally-extending channeled bars or members
H, forming a continuous straight track or
guide for the traveling shuttle:carrying chain
1, soon to be described. These bars H fur-
ther serve to tie the end frames & together.
They also form supports for other mechan-
isms adapted to codperate with the shuttles.

Theshuttle-carrying endless chain 1is ecom-
posed of a series of alternate plain and cam
links 4 ¢/, respectively. The chain is flat and
fitted to slide in the recessed portion of said
track H. The links are jointed together at
the inner edge or side substantially the same
as the harness-actuating chain C, the latter
chain,however,being much larger and heavier
than the ¢hain I. The length of the links
from center to center of the joint-pins is ex-
actly the same in both chains, and since they
travel in -unison i follows that the relative
arrangement of the links of one chain remains

constant with respect to- those of the other”

chain. Thelinkss,wbich Iterm “ plain” links,
are adapted to carry each & shuttle, the al-
ternate links ¢ being provided with a V-
shaped cam-groove &, adapted to suceessively
actuate the reed-sections K to beat up the
fabric. The links ¢ have a straight groove T
therein adapted to maintain a true guide for
the reed-sections while the traveling shuttles
are being supported by them. I may add
that the said grooves ¢*.¢ form a practically-
continuous track for the reed-sections, the
latter remaining stationary except when ac-
tuated by said cam portion %

The following describes the mechanism for
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6

driving the chain I: Ateach end of the loom
is secured to the frame « @ a large outwardly-
extending bracket », (see Figs. 1, 2, 3, &e.,)
each forming a bearing for said upright shaft
b7, tie latter being surmounted by a spur-
gear ', Fig. 3, meshing into the two inter-
mediate or stud gears 2, in turn driving the
two gears ¢, (indicated by dotted lines,) the
latter turninyg on short vertical shafts fixed
in said bracket. -Mounted above and secured
to each of said gears v®is located a sprocket
or chaim wheel 2%, carrying the chain I. The
proportion of the several gears, as well as the
timing of them, is'such that they-are adapted
to revolve in one direction with the chain C,
so that-both chains travel at exactly the'same
rate of speed, as before stated.

In order to provide an anxiliary support for
the ehain I while the latter is passing around
the ends of the loom, I may employ a suit-
ably-bent thin flat track % its ends being
secured to those of the said straight track-
guides II. A similar but smaller track b is
located just above the shuttles to prevent
them from becoming accidentally detached
from the chain or carriage. Au $-shaped end
bracket 7, Fig. 1, secured to the said bracket
» and also to the several track members cf, %,
and 2%, serves to support the latter, smaller
internjediate brackets v® being used to main-
tain a uniform distance between the members
v% 0% vertically. The said shuttle driving or
carrying chain I is provided with a series of
carriages R,adapted to supporta correspond-
ing number of shuttles. These carriages are
secured to the plain links ¢ of the chain (see

. Pigs. 15 to 19, inclusive) and have each a

rearward extension 7, earrying two freely-
turning truck-rolls »’ 72, in frietional engage-
ment with each other. The rolls may be made
of rawhide or other suitable material. The
lower roll #' is adapted to bear upon the base
of the reed-sections K, the arrangement being
such that the traveling chain canses the roll
to revolve in the arrow direction, Fig. 17,
which in turn revolves the other roll 7? in a
contrary direction. The uppersurfaceof the
carriage is made slightly curved and smooth
and forms a traveling support for the lower
shed of warp-yarns, as clearly shown. The
forward portion of the carriage is extended
at 7 and has an opening 7* therethrough, in
which a vertically-movable locking member
l is fitted. A

The two reeds K are divided longitudinally
of the loom intoshort independently-movable
sections, each section Dbeing, say, one inch
long. As drawn, the sections consist each of
the elongated basek, into which the ‘“dents”
%' are inserted and soldered, and the top mem-
ber %2, uniting the upper ends of the dents
comprising thesection. The dents are or may
be made of thin sheet metal, the form being
clearly shown in Figs. 12and 15. The dents
are separated laterally for the passage be-
tween them of the warp-yarns, substantially
as usual, the number of dents per inch of
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reed being governed by the size or number of
the yarn used, also as common. The head
portion of the dent is cut away on its under
side to form, with the other dents of the reed,
a continnous open groove k% having intarned
ends, the dents being extended or. projecting
in front for the purpose.
a supporting guide and track in which the
shuttles are suspended and adapted to freely
travel therein. The base & of each reed-sec-
tion is provided on its under side with a dove-
tail-shaped tongue &% from which extends a
stud or pin L3, its lower portion being adapted

70

This groove forms .

75

8o

to work in the said continuous cam-grooves 7* -

# of the chain I. (See Figs. 12, 13, 14, &e.)
The upper face of the shuttle-track member

H is provided longitudinally on each side with

a connected series of fixed guides k%, adapted

85

to form supports for the reed-sections to travel .

forth and back in. The guide members are
dovetailed to receive the corresponding por-
tion *of the reed-base. (See Fig.14.) The
inner ends of the adjacent guides are sepa-
rated, so as to form an open space L7 along
the center of the track H for the passage of
the shuttle-carriages. (See Figs. 13,15, &e.)
The guides are also provided with end open-
ings %%, in which the base-pins k° of the reed
freely travel. By means of the construec-
tion thus described it will be clear that while
the chain I is passing along the two reeds K
the forward end or side of the traveling cams
## will be gradually forcing the corresponding
reed-sections outwardly to beat up into the
fabric the weft-yarn or pick deposited by the
immediately-preceding shuttle, the opposite
side of the cam at the same time retracting
or returning the previously-advanced sec-
tions to the normal position. (See arrows,&ec.,
in Fig. 13.) Thus it willappear that the reed-
sections are adapted to be operated in series
at several continuously-changing points si-
multaneously, as clearly shown in Fig.3. Tt
isto be understood that a corresponding series
of harness-sections are being shed or actnated
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concurrently with said seriesof reed-sections. .

As drawn, there are five shuttles feeding
the weft-yarns to the fabric continuously at
each side of the loom. Therefore if it be as-
sumed that the chains C and I are driven at
the low rate, say, of three feet per second and
that the harnesses and reeds are six feet long
it follows that the production or outputof fab-
ric (on both webs) will be at the rate of five
picks per second or three hundred per minute.
It is obvious that the rate of production may
be maintained irrespective of the width of the
loom. - ~

The shuttles J are made of thin metal, as
steel, and polished. They are substantially
rectangular cross-sectionally and hollow, the
forward end being flat-pointed,so astoreadily
enter between the warps. The upper side of
theshuttle hasa flat longitudinally-extending
bar j secured thereto, having well-rounded
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edges (see Figs. 15 and 16) adapted to enter

and slide in the said open groove I3 of the
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reed-dents, the form of the groove heing suiich
that it supports the weight of the shuttle and
prevents it from moving out of its true or nor-
mal position either vertically or laterally.
The under side of the shuttle is provided with
a suitably-beveled rib 7', arranged wheu in
use to deflect the lower warps, a narrow clear
space j* being formed between the adjacent
surfaces of said rib and the top of the carriage
R, as shown in Figs. 16, 17, &e. At the rear

end of the shuftle is mounted a freely-turning

friction-roll /%, similar to the said rolls +' 7% of
the carriage, its center being above and some-
what'in advance of the roll 7%, whereby the
latter is adapted to rotate the shuttle-roll, the
shuttle at the same time being propelled
ahead by the combined movement of the car-
riage and its revolving rolls, as clearly indi-
cated in Fig. 17. It willbe seen that the lower
warp-yarns are deflected by the shuttle-roll
and pass between. the adjacent faces of said
rolls % and 7% A longitudinally-extending
opening 7! is formed in the top wall of the
shuttle for the free passage of the lower end
of the weft-yarn guides or levers n, which
deliver the weft to the shuttle-charging mech-
anism. 'Thislatter consists of aseries of light
pivotally - mounted arms or fingers 7, ar-
ranged along and near the outer longitudi-
nal edges of the shuttle-frame, the fingers on
one side alternating with those of the other
side and adapted (when the shuttle is being
charged) toswing inwardly oneafter the other
in a zigzag manuer, a8 clearly shown in Figs.
21 and 22. The outer portion of each of the

fingers j° beyond the fulcrum or pivot-pins is

arranged at substantially right angles there-
with and consists of ashort arm j5 Thesedo
not extend beyond the shuttle-frame. There-
fore theyare protected and cannot engage the
face of the reed-sections while the shuttles are
passing through them.

The shuttles are charged with the weft-
yarn w' as follows: Just before each shuttle
enters the warp-yarns v, the several fingers j°
then being swung rearwardly and empry, the
traveling shuttle passes between two oppo-
sitely-arranged stationary dogs 47, located in
the path of the short arms j% which latter en-
gage the said dogs and cause the fingers to be
quickly and suceessively swung inwardly or
downwardly, thereby at the same time in-
stantly enfolding the weft-yarn between and
upon the fingers in a zigzag manner, the
proper weft-gnide n'* having previously been
brought into position to deliver the desired
length of weft-yarn to the fingers. After the
shuttle has entered between the warps a

.proper distance the yarn trailing from the

glot j* at the rear end of the shuttle is me-
chanically severed from the main spool or
supply. This device will be described later.
After the weft-yarn ' has been delivered by
the shuttle into the web or fabrie (the shuttle
having of course been unlocked from the car-
riage before entering the warp in order to al-
low the latter to pass between the shuttle and

7

carriage) the shuttle is again locked to the
earriage, so that it may becarried around the
end of the loom. The means L for thus lock-
ing the parts together are as follows: To the
front end of the carriage R is pivoted a lever
I, having the vertical locking-bar ! jointed
thereto, the latter extending upwardly in an
opening 7*, formed in the extension 7% of the
carriage and adapted to enter a céorrespond-
ing opening j° registering therewith, formed
in the under side of the shuttle. The other
or outer end 12 of the lever is arranged to en-
gage a stationary cam %, having a beveled sur-
face, thereby forcing downwardly the outer
end of the lover and elevating the opposite
end, the result being to introduce the upper
end of the bar [ into the opening or socket ;°
of theshuttle. -(See Figs. 16, 24, &c.) While

.the traveling shuttle is thus being locked, itis

maintained in position by means of the fixed
guide-bracket (!, secured to the rear gide of
the track member H. .(See Fig. 16, &c.) The
lever 2 is held in either position by means
of a spring pin or catch ’, mounted in an ex-
tension or lug 75 of the carriage. The shuttle
as thus locked is now earried around the end
of the loom by means of the chain I, mounted
ou the two gear-driven chain-wheels %, and
is automatically unlocked from the carriage
just before it reénters the warps and after be-
ing again recharged with the weft-yarn.- The
means for unlocking or detaching the shuttle
from the carriage are as follows: In fact, it is
simply a reversal of thelocking operation and
consists of a fixed cam M, alsosecured tobutat
the opposite eud of a track member H, thé ar-
rangement being such'that the end P of thele-
ver ["is elevated by its engagement with the
cam projection m®of the cam M, and thus with-
draws the bar ! from the shuttle, the latter
meanwhile fairly entering the reed-sections
to deliver a new piek or length of weft-yarn
into the corresponding web or fabric. Figs.
94 and 25 show the said locking and unloek-
ing cams and the relative positions of the le-
ver to them. , ,

"The pattern-chain and mechanism connect-
ed therewith for automatically and succes-
sively selecting and introducing the proper
weft-yarns 1’ to the shuttles J are indicated
at N, Figs. 19, 20, and 21. I prefer to locate
the same contiguous to the front end of the
reed and at each outer end of theloom. (See
Fig. 3.) :

The following is a detailed description of
the device and the manner of its operation:
To the front side of the track member H is
secured a curved overhanging bracket %, in
which is mounted a revoluble short shaft #/,
carrying a sprocket-wheel 7%, which in turn
actuates the endless pattern-chain n®. This
chain is composed of links and small and
larger rolls, substantially as hereinbefore de-
seribed with respect to the pattern-chain e,
employed  for automatically getting - the
switches mounted in the harness - actuating
cams. In fact, the several rolls are alike and
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interchangeable. In the drawings I have
represented the chain nd, &e., as capable-of
being used with five weft-yarns, each, if need
be, having a different color. In Figs. 1 and
3 T have shown-but three spools or bobbins at
each end of the loom for supplying the weft-
yarns. The rolls are arranged on the ehain
S0 as to present the desired yarn for each
pick in suceession, the design or pattern be-
ing repeated in.the fabric at longer or shorter
intervals, as determined by the length of the
chain. The manner of setting up orarrang-
ing the rolls of the pattern-chain is, however,
practically the same as in other m ultiple-color
or faney looms. To one end of the shaft n' is
secured a ratchet-wheel nt, arranged to be in-

~ termittently rotated in the proper direction by

20

a spring-pressed hook-pawl #S,in turn jointed
to the swinging two-arm lever n the latter
having atits lower end a guided end wise-mov-
able pusher-bar n7, attached thereto. (See
Figs. 19 and 21.) The said bar extends hori-

_ zontally through the adjacent side of the cast-
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ing I and has a beveled end normally loeated
in the path of the said cams ¢* of the shut-
tle-carrying chain I. As thus arranged the
outer side or wall of the cam in traveling
along the guide H engages the bar n' and
forces the latter endwise or outwardly, there-
by vibrating the lever n® and through the
medium of said pawlrotating the chain-wheel,
say, one-eighth of a revolution or one tooth,
being the length of the chain-link, and thuos
placing the next sncceeding roll in position,
thereby also at the same time swinging the
corresponding yarn-guiden'*in position. Af-
ter the chain-cam has passed aspringn’serves
to return the pusher, &c., to the normal po-
sition, (shown in Fig. 19,) to be again actu-
ated upon by the next sncceeding cam. To
the rear side of the track member H and op-
posite the said chain-carrying bracketn is se-
cured a combined brackes and shuttle-guide
m. (SeeFigs.19,20.) Tothe topof the mem-
ber m is fixed a stand »'%, in which is mount-
ed a short shaft or stud n'%, carrying a series
of five independently-swinging weft-yarn
guides n!, the lower end of each having a
small well-rounded eye %' therein, through
which the yarn is guided and introduced into
the shuttle. These guides as arranged are
adapted to be swung singly to a substantially
vertical position, so as to register with and
enter the said longitudinal opening or slot j*,
formed in the upper side of the shuttle. Af-
ter the shuttle has passed the guide is re-
turned to its normal position, the gnide car-
rying the next-desired weft-yarn meanwhile
being swung downwardly to deliver its yarn
to the succeeding shuttle, this operation be-
ing repeated for each pick or shuttle charge.
The means for effecting such action or move-
ment of the yarn-guides n'* consists of a cor-
responding series of bell-crank levers Y,
loosely mounted on a rod 7., secured in the
said bracket or chain-supporting frame n and
connected with the guides by links n''s The
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ghort or horizontal arms of the levers n'° ex-
tend rearwardly and lie in the paths of the
several rows of chain-rolls—that is to say,
when the yarn-guidesare in the normal posi-
tion, as before stated, the levers n are in
engagement with the smaller rolls of the pat-
tern-chain 7%, (see dotted lines, Fig. 20,)
springs n'" being employed to antomatically
maintain them in said position. Now when-
ever the chain in its movement causes one of
the larger rolls thereof t0 engage 2 lever nY
the latter will then be swung upwardly on its
axis, thereby imparting a counter movement
to its connected guide n'* and swinging i6
downwardly in the path of the shuttle, where
it remains until the next movement of the
chain. In order to conduct the several weft-
yarns 20’ from the large supply - bobbins
(shown in Figs. 1, 2, and 3) to the guides n*,
the ends are passed through suitably-arranged
individual eyes secured to arms or holders n'S,
(See Fig. 19.) After the shuttle has been
charged with the weft-yarn the latter hastobe
severed from the supply-bobbin, thereby per-
mitting the free end of the yarn {(still thread-
od through the eye of its guide n1%) to be pre-
sented, if need be, to the action of the next
suceeeding shuttle. A means for effecting
such severance of the yarn is indieated at O,
Figs. 21 and 23,wherein athin plateo®isrepre-
sented as secured to the front end of the outer
row of the reed-guides k°. Thesaid plate ex-
tends toward the center of the track and has a
beveled cutting edge 0. At the opposite side
a vertically-extending fellow member o', also
having a cotting edge o, is secured to the end
section of the reed, the arrangement being
such that upon quickly advancing the said
reed-section the cutter o' in passing the mem-
ber ¢® will instantly sever the strand of yarn
then between them, the corresponding shut-
tle end of the yarn being next beat up into
the fabric by the action of said reed-section,
the succeeding sections continuing and com-
pleting the beating up of the pick in unison
with the rate of its discharge from the shuttle.
. The take-up mechanism P (see Fig. 4, &e.)
in my improved loom may Dbe described as
follows: The two webs of cloth zas produced
pass each over the usual “‘breast-beam” a’,
then downwardly and around a hollow frie-
tion-roll p% and over a rough-surfaced ¢ feed-
roll” p® to the winding-beam p', also as usual.
The diameters of the rolls p® and p* may be
alike, the circumference being, say, eighteen
inches, or one-half a yard. Therefore each
revolution of the feed-roll p® would repre-
sent the production of eighteen inches of
cloth. The two rolls p® p* are adapted to
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revolve in opposite directions by means of -

the two intermeshing spur-gears p’ P, re-

spectively. Thesaidrolls have the same nor-

mal rate of movement; but as the amount
of cloth is increased on the roll p* the rela-
tive movement is automatically changed, the
latter roll then decreasing in its rate corre-
spondingly. Tothe feed-roll shaft is secured
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a worm-wheel p7, having, say, eighteen teeth,

. or one tooth per circumferential inch of the

o

toll p. The said wheel or gear p' is rotated

by a worm or screw p®, secured to the lower
end of a suitably-mounted upright shaft %
the latter having at its opposite end a driv-
ing head or disk p', fastened thereon. To
the face of the driving-head a fine-toothed
ratchet-wheel p!! is removably secured, the
number of teeth in this wheel being, say,
equal to'the number of *‘ picks” or weft-yarns

" per inch of fabric being produced. By em-

15

ploying a suitable series of interchangeable
ratchet-wheels having the number of teeth
corresponding with the required picks per

inch it is a comparatively easy and simple

" matter to set or adjust the take-up.

20

By referring to the plan view Fig. 11 it
will be seen that a device is employed for op-

erating the mechanism last described which.

ig similar to that represented in Fig. 21, &e.,
for actuating the pattern-chain of the weft-

changing mechanism—that is, a suitably-.

- mounted slidable push-bar %, adapted to be

s

forced endwise by the wall of the reed-actu-

‘ating cams ¢ of the shuttle-carrying chain I,

has a spring-pressed push-pawl 7' jointed to

its outer end.and being in continuous engage-
ment with the teeth of the ratchet-wheel p'.

‘Now as each caim 4* corresponds with one

* shuttle or pick it follows that the pawl will

.'be’ rediprocated once.

Thus it is clear that

- ‘the deviee is eapable of rotating the take-up
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‘rolls a correspondingly small degree or ex-

tent. As-the web or Dbolt of cloth increases
in diameter on its roll p? the rate of rotation

must be decreased, as before stated., In or-

der to provide for this contingency, the cor-

‘responding gear p® is capable of turning in-
"dependently of its shaft—that is, a friction-

digk h?is rigidly secared to said shaft, against
which disk bears the rear face of. the gear,
a nut 2%, mounted on the screw-threaded end
of the shaft, being employed to'maintain any:
yielding degree of pressure desired in a well-
known manner. (See Fig.29.) By means of
the crank-handle p® the take-up rolls may be

operated independently of the driving mech-}

anism. .
. The warp-beams and the manner of mount-
ing them are indicated by . The beam

. proper, m?%, including the flanged-ends ‘and
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shaftm?, ismadesubstantially as usual. Each
end portion of the beam is provided with a
grooved wheel m?, carrying a friction strap or
band m3, its ends being secured. to the beam-
truck.. Oneend of said band isprovided with
a “turnbuckle” mffor readily controlling the
degree of pressure or tension upon the warps.
The beawm-truck ¥ is made of light angle-iron,
&e., itslength beingsufficient to properly sup-
port the beam therein. It is provided with

‘a series of four small rolls 4', adapted torun

on the track-rails 3%, extending longitudinally
of the loom, as clearly shown, The said

“tiacks oxtend slightly above thé floor, so that

when the loaded beam-truéks are run there-

smaller in diaméter.
‘guides a* are capable of adjustment laterally

cated in Figs. 4 and 6.+In the latter

on the entire weight is supported directly by
them. The tracks not only serve to Iessen
the friction, but also. form guides for the
trucks, whereby the. latter always maintain
the proper relation to the loom,. It desired,
they may be clamped or otherwise'secured.in
position., o
Tt agill
that e end frames @ of the loom are pro-
vided with two laterally-separated enlarged
openings a® @}, adapted to freely receive the
said truck and its beam. When the latter
are in position, they are directly below the
harness - actuating mechanism or chain C.

The warp-yarns w lead directly from the un--

der side of the beams upwardly to the respec-

tive warp-rolls or stationary guides o', Fig. 4.
‘The dotted lines indicate the warps when the

beam is filled. Similar lines indicate the
maximum diameter of the bolt or cut of cloth
z on its roll p*. Since the main driving-shaft

o

be seen, referring to Figs. 2.and 4,
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b* extends along the center of the loom, (seé -

Figs. 2 and 4,) it is apparent that the beams
and trucks can be freely run in and out with-
out touching any of the parts or members of
the loom. ‘T'he same is true as to the other
or driving end of the lvom, with thé excep-
tion of the pulleysb. In thigcasethey would
have to be removed témporarily or made
The said warp.rolls or

by means of the sliding bearings a® and the
securing - bolts. -This construction permits
the angle of the warp-shed to be changed or
varied substantially as usual, according to
the humber of harnesses employed. -

~ In view of the fact that the shuttles used
are very thin and narrow the amount of shed-
ding movement is practically reduced to a

"minimum, this being especially true as to the

harnesses contiguous to the reeds. 'Inorder

'to maintain an approximately uniform angle

to all the warps passing through the reeds, I
prefer when, say, sixteen harnesses are em-
ployed, as shown in the drawings, to ¢on-
struct the harness-actuating cams so as to
consist of three groups, each varying in the
amount of vertical movement or-‘‘throw” to
be imparted to the harness-sections, a.‘séjfndi-

gure
the first group of four sections, 1, (being the
frout sections nearest the reeds, the latter
not shown,) has the least cam throw, the
next or intermediate group of four sections,

9, has an increased throw, while the last or

rear group,-3, consisting of eight ‘sections,
has a stiil greater throw. .

I would further add thata loom embodying
my improvements is equally well adapted to

produce wide or narrow fabrics. The ‘loom~

can also be easily arranged to make cloth
having a few inches less width than the maxi-
mum width—that is, assuming the loom to be
constructed to weave goods, say, eightyinches

“wide, with the shuttles each having a corre-

sponding capacity, or, in other words, having
tho numbor of its arms / suflieiont 1o infold
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between them at least eighty inches of weft-
yarn. If nowitbe desired to weave seventy-
inch cloth, the shuttle capacity may be cor-
respondingly reduced by simply removing
from the rear portion of the shuttle a propot-
tional number of the arms used in,the former
case. Obviously the shuttle may be readily
adapted to carry charges of weft-yarn vary-
ing in length by simply increasing or dimin-
ishing the number of its swinging arms or fin-
gers . ' ,

It'is of course essential that the arms on

one side of the shuttle be arranged to overlap’

those on the other or opposite side in an al-
ternate manner.
lapping for each pair of arms forms a unit of
for determining the number of
pairs required to take up the desired length
of yarn to form a single pick. One or more
of the last pairs of arms of the series mounb-
ed in the shuttle may be shortened, if de-
sired, thereby readily adapting them to take
up a fractiou of said unit of measurement.
It will be apparent, considering the pro-

dueing capacity of my improved multiple--
_shuttle loom, that its weight is relatively less,

than that of the usual broad loom. There is
practically no interior mechanism, except the
harness - sections, and these are accessible
from above and -below. The loom is strong
and is tied together longitudinally by the
braces a?, as well as by the members a', ¢
and H. : :

The manner of operation of my improved

loom A igsubstantially as follows, assuming, -

- first, however, that the several parts or in-
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gearing.

strumentalities have been properly adj usted

or set to produce the desired pattern and that
the warp-beams are in position,with the warp-
yarus w drawn through the several heddle-
eyes and both reeds K. Now upon rotating
the main shaft b* of the driving mechanism
B the harness-actuating and shuttle-carrying

- ehains C 1, réspectively, will be continuously

driven ahead simultaneously and in unison
in one direction (see arrows) by means of the
respective
Just before the harness-cams D en-
ter the portion of the loom’ containing the
reeds K, feed-rolls, &ec., the several switches
d% mounted in said cams, are automatically

set or adjusted, either up-or down, by means |

of the device E, so that upon engaging the
harness-sections F of the sixteen harnesses
the sections are'successively and correspond-
ingly actuated to properly shed the warp-
yarns while the cams are traveling across the
ioom. Tle upper orshuttle-carrying chain I

-ig sp arranged and timed that the relation of

the shuttles thereof to said switch-carrying
cams alternate with one another, whereby the
corresponding harness-sections and their hed-
dles are actuated to continuously shed the
warpsinadvance of the next succeeding shut-
tle. The traveling shuttles J are automat-
ically charged singly and. suceessively . with

The amount of such over--

sprocket-wheels and intermediate.

720,181

the desired length of the proper weft-yarn
10’ by means of the device N, the shuttle be-
ing automatically unloeked from its carriage
by the device M just before it enters be-
tween the warps, followed immediately there-
after by the action of the weft-cutting device
O, which severs the yarn uniting the shut-
tle and the corresponding guide n' and lead-
ing from one of the stationary supply-bobbins.
The sections.of the reed are successively actu-
ated by the-eams ¢* of the chain 1 t6 beat up
into the fabric each pick deposited by the im-
mediately-preceding shuttle, the correspond-
ing warp-shedding action taking place prac-

tically concurrently therewith. As the har-

ness-actuating cam-sections D after having
completed their work emerge successively
from the opposite end of the loom, all the
switches in-each section gre automatically
forced downwardly to the normal position by
means of the tripping device E'. The thus-
tripped sections are then carried around the
ond of the loom and again reset by -another
device E before entering the harness-sections
of that side of the loom. The shuttles while
supported by the reeds are propelled through

‘the‘warps, the latter being open or shed just

in advance of each shuttle, so that the upper
shed passes over it, while the lower shed warp-
yarns pass. between the shuttle and its ear-
riage and the adjacent faces of the correspond-
ing friction-rolls j* and r? gt the rear. When
the shuttles pass outwardly from the reeds,
they are successively locked to the respective
darriages by means of the locking device L.
Asthuslocked the shuttles are carried around
the end of the loom and again recharged with
the proper weft-yarn by another charging de-
vice N before entering the reed and warps
of that side of the loom, a device M, as before,

being employed to successively unlock the’

shuttles from the carriages
the same instant.

at substantially

While the foregoing operations are taking

place the take-up device P is being inter-

mittently actuated by the traveling chain T,

as before stated.

I am well aware that circular looms have
been devised prior to my. invention, such
looms, however, being more particularly
adapted to produce woven fire-hose, tubular
seamless bagging, &c. L.ooms of this type
could not be successfully employed to pro-
duce the pattern goods which may be made
on my improved loom. Moreover, the latter
is not adapted to produce tubular fabrics or
goods. I am also aware that straight reeip-
rocating looms have been devised wherein
the weft-yarn is introduced by a “weft-car-
rier,” so called, instead of by a shuttle, such
weft-carrier leaving a single thread of filling
instead of two threads,as commeon in so-called
¢‘peedle-looms.” Insuch former looms each
pick or filling is gelected and drawn entirely
across the loom by the weft-carrier before an-

-other thread can bo introduced and before
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the reed and lay are moved forward to beat
up the filling-thread. I disclaim such former
construetion.

Having thus described my invention, what-

I claim asnew, and desire to secure by United
States Letters Patent, is—

1. Inamultiple-shuttledoubleloom, adapt-
ed to simultaneously produce two webs of
cloth {one at each front or working side of the
loom), the combination of harnesses and reeds
divided intoshortindependently-movablesec-
tions; instrumentalities or devices arranged
and adapted to actuate said harness - sec-
tions consecutively or in a prearranged order,
whereby the warp-yarns are properly shed; a
series of shuttles traveling continuously in
one direction and separated from one another
at fixed intervals and adapted to be supported
by said reeds while in the act of delivering

the weft-yarn or pick therefrom, each shuttle. |
being provided with a series of swinging arms’

or fingers arranged to overlap one another al-
ternately to infold a length of weft-yarn be-
tween them in a zigzag manner; means for
selecting the proper weft-yarn, introducing it
to and charging the shuttle therewith; means

tor severing the length of weft-yarn in the:

shuttle from the supply; means for beating
up each weft-yarn or pick into the web or fab-
ric in advance of the next succeeding shut-
tle, and a take-up device for maintaining a
proper degree of tension upon the cloth as it
is produced, substantially as hereinbefore de-
scribed.

9. In aloom, a traveling shuttle capable of
being charged with a predetermined length of
weft-yarn and deliver the same into the web
while passing between the shedded warp-
yarns, and means coacting with the shuttle
for introducing the weft-yarn into the shut-
tle and charging it with the same. _

3. In a loom, provided with 'mechanically-
actuated harnesses and reeds having the warp-
yarns passing therethrough, a non-reciprocat-
ing continuously-traveling shuttle capable of
being charged, while in, motion, with a pre-
determined length of weft-yarn from a sup-
ply-bobbin, and means coacting with theshut-
tle for introducing and charging it with said
length of weft-yarn before the shuttle passes
between the shedded warp-yarns. .

4. As a new article of manufacture, a
straight double loom having mechanically-ac-
tuated harnesses and reeds, each divided lon-
gitudinally into shortindependently-movable
sections, a series-of self-charging independ-
ent weft-carrying shuttles, and means con-
sisting of suitably mounted and driven end-
less flexible connections or chains, traveling
in unison, for actuating the reeds and har-
nesses and for propelling the shuttles sue-
cessively and continuously in one direction
through or between the previously-shedded
warp-yarns.

5. A multiple-shuttle loom having its har-
nesses and reeds divided longitudinally into
short independent movable sections, a con-

1L

tinuously-traveling endless driving-chain by
which the harness-sections are actuated at the
proper time, mechanically-charged weft-car-
rying shuttles for placing the weft-yarn in
position between the warps, and an endless

chain, traveling in unison with the said har-

ness-actuating chain, provided with carriages
adapted to carry the shuttles and arranged
to success
stantially~as described. :

6. Inaloom for weaving textile fabries, pro-
vided with reeds and harnesses divided lon-
gitudinally into_short independently - mov-
able sections and other necessary instrumen-
talities arranged to codperate with one an-
other in weaving the fabric, a continuously-
driven endless chain and a series of mechan-
ically - charged weft - carrying shuttles sup-
ported and propelled by said chain, substan-

‘tially as described.

7.  As a new article of manufacture, a shut-
tle arranged to receive a comparatively short
length of weft-yarn, said shuttle having a se-
ries of light swinging levers or fingers ar-
ranged longitudinally thereof along each
edge, the .center or pivotal points of one se-
ries alternating with those of the other series,
and arranged whereby upon closing the fin-
gers successively from one side to the other
the weft-yarn is folded alternately in a zig-
zag manner between them; substantially as

“described. :

8. In a loom, a traveling shuttle having a
dual series of suitably-arranged pivotally-
mounted levers or fingers, in combination
with fixed dogs or ‘means adapted to engage
with and actuate said levers to infold the
weft-yarn between them in a zigzag manner,
substantially as described.

9. In a loom for weaving textile fabrics, a
continuously - traveling non - reciprocating
shuttle having suitably-arranged swinging le-
vers or fingers mounted therein and provided
each with a short outer extension, fixed cams
or dogs, and means for antomatically intro-
ducing the weft-yarn to the shuttle and ar-
ranged whereby said extensions are brought
successively into engagement with said dogs

80 as to close the levers and infold a length

of weft-yarn between them in a zigzag man-
ner, substantially as described.

10. The shuttle herein described, having a.

series of swingingarmsor levers mounted lon-

_gitudinally ou each side thereof, and a longi-

tudinally-extending groove or space formed
in the upper side of the shuttle adapted to
receive the weft-yarn guide, substantially as
described. :

11. The shuttle herein described, having
swinging arms or levers mounted on opposite

sides thereof adapted to be swung inwardly,

or toward the center of the shuttle, one after
the other successively and alternately, where-
by a length of-weft yarn or thread to produce

asingle pick is infolded by and between them
in a zigzag manner. '
12. Tn a loom for weaving textile fabrics,

ively actuate the reed-sections, sub-’
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the combination with the reed divided longi-
tudinally into short independent sections,
means for successively actuating the sections
to and fro, and a carriage adapted to travel
continnously in one direction, of the slidably-
supported weft-carrying shuttle, and freely-
turning friction-rolls mounted in the shuttle
and carriage, substantially as hereinbefore
desecribed and for the purpose set forth.

13. In'a loom for weaving textile fabries,
the combination with the carriage.adapted to
travel continuously in one direction, and a
pair of friction-rolls mounted thereon capa-
blé of being rotated by engagement with a
planesurface,of a weft-carrying shuttleadapt-

ed to be supported and propelled by said car-.

riage, a friction-roll mounted in the rear end
of the shuttle arranged to engage with and
be rotated by the carriage-rolls, and means
for automatically locking the shuttle to and

-unloeking it from the traveling carriage, sub-

stantially as desecribed.

14. In a multiple-shuttle loom, the combi-
nation of a suitably-mounted chain arranged
to travel continuously in one direction, a se-
ries of carriages or carriers secured to and
traveling in unison with said chain, a corre-
sponding series of weft-carrying shuttles
mounted in and propelled by said carriers,
fixed guides arranged above and, longitudi-
nally of the chain and having an open space
between them for the passage of the shuttle-
carrier, a series of short independently-mov-
able reed-sections mounted in said guides,
and cams connected with said chain -and in
engagement with the reed-sections, whereby
the latter are adapted to be successively re-

ciprocated forth and back in said gnides to.

beat up the weft, substantially as desecribed.

15. In a straight multiple-shuttle loom, the
combination of a suitably-mounted endless
chain adapted to travel continuously in one
direction provided with a series of.shuttle-
carriers alternating with a corresponding se-
ries of cams, and a reed consisting of a series
of short independent sections in engagement
with said cams, adapted to be successively
actuated by the latter after the passage of
the corresponding shuttle-carrier, substan-
tially as described.

16. In a multiple-shuttle loom, the combi-
nation of a series of mounted shuttles ar-
ranged to be continnousiy driven in one di-
rection, means for independently and suc-
cessively charging the shuttles with the weft-
yarns from suitably-arranged bobbins or other
source of supply, and means for severing the
weft-yarn connecting the bobbin and shuttle
after the latter has entered the warpsand in
advance of the next sueceeding shuttle, sub-
stantially as described.

17. In a multiple-shuttle loom, the combi-
nation of a series of shuttles, mechanism for
propelling them continuously in one direc-
tion, a series of suitably-mounted independ-
ent weft-yarn guides adapted to receive a

720,181

corresponding number of weft-yarns leading

from conveniently-located bobbins or spools,

and mechanism embodying a pattern-chain
or other analogous means for placing said
weft-yarn guides in position, one at a time,
in the path of the traveling shuttles, where-
by the latter are adapted to successively seize
the free ends of the weft-yarns as presented
by the respective guides and drawoff the
proper length of yarn or thread and at the

70

75

same time infold it therein, preparatory to -

being introduced into and form an integral
part of the fabric or web, substantially as de-
seribed.

18, In a multiple-shuttle loom, the combi-
nation with an intermittingly-actuated pat-
tern-chain and a series of levers n'® opera-
tively connected therewith, of continuously-
traveling shuttles adapted to be charged with
the weft-yarn, and a series of independently-

8o

85

movable guides #'® connected with and actu-

ated by said levers and carrying the weft-
yarn and having their lower ends adapted to

“be swung into the path of the shuttles, sub-

stantially as described and for the purpose
set forth.

19. In a multiple-shuttle loom, the combi-
nation of a series of continuously-traveling
shuttles, a series of weft-yarn guidesadapted
to be moved into the path of theshuttles, and
an intermittently-operated pattern-chain for
actuating said guides singly, one at a time,
and arranged whereby a guide is adapted to
be swung into position in advance of the cor-

go

95
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responding shuttle so that the latter may draw

from the guide a length of yarn to produce a’

single pick, substantially as deseribed. -~ ;

20. In a multiple-shuttle loom, a harness or
warp-shedding device, consisting of a series
of shortindependently-movable vertically-re-
ciprocating sections carrying heddles through
which the warp-yarns pass, an endless chain
adapted to travel continuously in one direc-
tion, and cams secured to said chain having
the harness-sections operatively connected

.therewith, substantially as described.

21. In a multiple-shuttle loom, the combi-
nation of a series of short independently-
movable heddle-carrying harness-sections, an
endless chain adapted to travel continuously
in one direction, a connected series of verti-
cally-arranged laterally-separated cam-carry-
ing plates secured to said chain having the
harness-sections operatively connected there-

‘with, dogs or switches mounted in the cams,

and means for automatically setting the
switches before the latter engage the harness-
sections, substantially as described.

29, In a multiple-shuttle loom, the combi-
nation of vertically-movableindependent har-
ness-sections, a continuously-traveling chain,
adjustable cams mounted in said chain for
actuating said sections at prearranged inter-
vals, means for tripping the cams after the
latter have passed the harness-sections, and
amechanically-actuated pattern-chainadapt-
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ed to readjust or reset said cams before they
are again brought into enzagement with the
harness, substantially as described.

23. In a multiple-shuttle loom, a series of-

suitably-guided independently-niovable har-
ness-sections, each consisting of a flat guide
or blade, a head member secured thereto and
a series of heddles removably secured to said
head and blade members, the axes of the hed-
dle-eyes being at an angle with the face of
said blade, substantially as described.

24. In a multiple-shuttle loom, the combi-
nation of a continuously-traveling chain, a
series of cams secured thereto, a correspond-
ing series of independently-movable heddle-
carrying harness-sections operatively con-
nected with said cams, a traveling dog or
switch located in the path of each of thecams,
means for automatically setting the switch,
whereby the warp-shed is correspondingly
opened or closed, and a spring-stop for hold-
ing the switch in the operating position, sub-

stantially as deseribed.

25
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25. In a multiple-shuttle loom, a series of
traveling cams D, each having formed in its
face oppositely-inelined grooves crossing each
other, a swinging dog or switch d? located di-
rectly in an enlarged space d* formed at said
intersection of the grooves, a vertically-mov-
able bar for changing the position of the
switch so as to close one or the other of the
cam-grooves, and a spring-stop for maintain-
ing the switch in position, substantially as
described. '

26. In a multiple-shuttle loom, the combi-
nation of a pair of laterally-separated hori-
zontal bars ¢® extending longitudinally of the
loom and secured to the end frames thereof,
a series of grooved cross-ties f? uniting said
bars at fixed intervals, and vertically-mov-
able harness-sections monnted in the grooved

13

portion of said cross-ties, substantially as de-
seribed. ‘

27. In a multiple-shuttle loom, the combi-
nation with a series of vertically-movable
warp-shedding harness-sections and a con-
tinuously-traveling chain provided with cams
for actuating said sections, of switch mem-
bers mounted in the cams and extending be-
low the chain, a series of independently-mov-
able arms or fingers arranged to be engaged
by said switches, a pattern-chain havingsuit-
ably - arranged rolls or members thereon
adapted to engage with and actuate said fin-
gers, mechanism for intermittingly operating
the pattern-chain, whereby the switches are
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suitably set or adjusted before engaging the

harness, and other mechanism adapted to trip
or release said switches after the latter have
been disengaged from the harness-sections
and prior to being again readjusted by said
pattern-chain, substantially as described.

28. In a multiple-shuttle loom, the combi-
nation with the harnesses and reeds, each con-
sisting of short independently-movable sec-
tions, of an endless chain provided with cams
or devices arranged to actuate said harnesses,
an endless chain provided with shuttles car-
rying the weft-yarn and arranged to actuate
said reed, and suitable driving-wheels, lo-
cated at each end of the loom, having said
chains mounted thereon, whereby both chains
are adapted to be driven continuously in one
direction and at the same rate of speed, sub-
stantially as described.

Signed at Provideuce, Rhode Island, this
15th day of June, 1901.

LEVI E. SALISBURY.

Witnesses:
GEO. H. REMINGTON,
S. C. HARRIS.
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