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HISTORY OF THE DRAWING CENTER
James W. Lyall’s Positive Motion Loom Company at 35 Wooster Street

Since its establishment in 1977, The Drawing Center has made its niche in the historic cast-
iron district of SoHo, New York City. In 1986 the nonprofit museum moved to 35 Wooster
Street where it is still located today.

It is interesting to note that the site of To Cross (Walking New York)—the main gallery floor
of The Drawing Center—holds strong historical ties to the textile industry. Project Manager
Alisha Wessler researched the history of 35 Wooster by visiting archives and libraries
throughout New York City. She found that the building, originally known as Lyall House, was
built for and named after its original owner James W. Lyall who invented the Positive Motion
Loom Company in 1868.

The following texts and images in this section of the document reflect several historical
newspaper articles focusing on James Lyall and the Positive Motion Loom Company, which
made its headquarters at 35 Wooster Street. It is clear from these documents that the
Positive Motion Loom was an important innovation in the field of textiles.

Fig. 2. THE POSITIVE MOTION SHUITLE. Fig. 3.

Image source: “Important Improvements in the Weaving Art.” Manufacturer and Builder, (April, 1877), p. 88.



Pos/i-tive-mo'tion Loom. A loom in which a
definite motion both in velocity and amount is im-
parted to the shuttle.

In Lyall’s, this is effected by means of & cylindrical band a
(Fig. 3908), which passes over and under the pulleys b ¢ ¢, mo-
tion being imparted by the band-wheel d actuated by the re-
ciprocating rack e and pinion f, and is attached to each end of
the carriage g. The carriage has two sets of wheels 24 i1, the
lower of which roll upon the upper surface of the raceway
k ; the pivots of these wheels turn in slotted bearings, allow-

Fig. 3908.
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Positive- Motion Loom.

ing a limited amount of play, and their upper surfaces turn
against the lower surfaces of the wheels % 7, the upper portion
of whose peripheries run in contact with the warp-threads.
These cause the wheels &' %' in the shuttle to turn at precisely
the same speed in an opposite direction, so that no lateral mo-
tion is imparted to the warp-threads over which they pass.
The wheels m m roll on the under surface of a beveled rail,
which keeps the shuttle down to its work.

“Considerable attention has been lately attracted, in America, to a new arrangement of
power loom, designed by Mr. James Lyall, of New York. The distinguished feature in this
loom is that the shuttle, instead of being impelled to and fro by the action of the picker
staffs as usual, receives what the inventor terms a ‘positive motion,’ or, in other words, it is
under the complete command of the driving mechanism during the whole of its traverse.
The idea of giving a positive motion to a shuttle is, we believe, not in itself new; but the
arrangement adopted by Mr. Lyall is not only novel but highly ingenious.”

-“Lyall's Positive Motion Loom.” Engineering Weekly, p. 159
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CONSIDERABLE attention has Deen iutely uttracted, mn |

Americs, to & new arrangement of power loom, designed by
Mr. James Lyall, of New York. The distinguished foature
in this loom is that the shuttle, instead of being impelled to
and fro by the action of the picker staffs as usual, receives
what the inventor terms a * positive motion,” or, in other
words, it is under the complete command of the driving
mechsnism during the whole of its traverse. The idea of
giving a pasitive motion to a shuttle is, we believe, not in
itself ew ; but the arrangement adopted by Mr. Lyall is not
ooly novel but highly ingenious, and even on this account
aloge it is well worthy of notice. Quito apart from its in-

uity, however, Mr. Lyall's loom appears to possess many

ided practical ad and it is inly peculiarl
adapted for the manufacture of very wide fabrics ; and under
these circumstances we abstract from the Scientific American
the following particul ing it. Our 'y
.ys:

!"lt is certain that the throwing of the shuttle by hand
wes practised many centuries ago, and the fact that this
method is still retained in the manufacture of many kinds of
fine fabrics shows how difficult has been the substitution of
uy-plplintizm of power to this motion, which could ad-

uately take the place of the hand, in all kinds of weaving.

introduction of the picker staff, and its adjuncts to
actuste lhe! :bu;(leh was an immenwL stride in the art of
wesving. It and the 1 i per-
haps the most remarkable ?mpmvemenu made in the art of
weaving ug’to the date of the present invention.

“Notwithstanding the persistence with which the ancient
form and method of actuating the shuttle have held their
&mmd. there have always existed serious difficulties which

ws desirable to obviate. Without entering too minutely
into details which are perfectly familiar to those ncquainted
with the art of weaving in all'its branches, we will specify a
fow imtzrnnl defects that tho general reader may und’er-
stand the important advanta,

the device under considera-
tion is destined to accomplish. First, the distance to which
the sbuttle can be thrown with certainty, either by the hand
@ by the use of the picker staff, is limited, and the difficulty
of weaving wide goods is consequently so much greater than
that of medium or narrow textures of similar materials, that
the cost of wide goods per square yard is considerably more
than the narrow.  This alone would render a shuttle wotion,
espable of weaving wide goods as cheaply as narrow, a great
H:gnxum. Second, the motion of the shuttle, having no
clm relation to the other parts of the loom, the operator
80 control over it duriu;iothc time it is traversing the
distance between the shuttle boxes ; and the motions of the

. other parts, if by accident lht‘-_y should take place a littlo too
o, through the breaking of any of the working parts or
oy other cause, are liable to clash with that of the

Third, the shuttle reaches the shuttle box after its

dlight in cither direction, and comes (o rest before the lay
makes its beat. An adjustment so perfect that, at this point,
the thread of the weft shall bo firmly drawn up against the
exterior threads of the warp opposite thoe shuttle, is necessar
to make a perfect selvedge. This perfect adjustment is
difficult of attainment, so mueh so that the character of the
selvedge on a piece of linen or silk goods is one of the cri-
terions by which the quality of the article is determined.

“ To remedy these defects in toto, was a reform so radical
in its nature, that a motion radically different was necess
tated. It is evident from the nature of the case that no ab-
solute connexion between the shuttle and any appliance
working exterior to the sheds of the warp, can be made
capable of lateral motion without bmking'xm threads. The
problem may therefore be enunciated as follows :

“Required to produce absolute, positive, and uniform
motion in a shuttle, by means of an external i

LYALL'S POSITIVE MOTION LOOM.

warp threads, causing no more lateral motion in those threads
than the wheels, 2, cause in the lay, 7, which is nothing.
“Wo have now seen that the carriage itself produces no
tendency to lateral motions in the threads of the warp.
Now let us lay on the shuttle, holding it to iulylnnu bya
bevelled rail, a section of which is shown at o, 1g. 3; and
move the carriage in the same direction as before. The
wheels, 2, revolve to the left, and cause wheels, 8, to revolve
to the right, and roll along the bottom of the sheet of warp
threads. Some of these threads will be successively engagin;
at each moment between the wheels, 3, in the carriage, an
wheels, 4, in the shuttle; and, as these threads may be
moved in a vertical direction without conflicting with the
object we wish to attain; wheels, 4, also commence rotating
to the left and thus roll along the top of the sheet of warg
threads, at exactly the same speed as wheels, 3, so that eac!
thread of the warp in succession is passed between the
lower surfaces of the wheels, 4, and the ur;:rer surfaces of
the wheels, 3, without being pulled laterally, their only
motion being & slight vertical one, owing to the relative
positions of the wheels. The wheels, 5, do not engage with
the wheels, 4, but roll along the under surface of the
bevelled rail, w, Fig. 3, holding the shuttle down to its work.
““The formation of the race-way in which the shuttle car-
riage rolls is shown in Fig. 8." The back is the reed, m.
The bevelled rail which holds the shuttle from falling off
the carriage in front, is shown at i, and another rail, /,
does the same for the carriage. When the shuttle and
carriage are in place they can only be removed b{ drawing
them out at the end of the lay, unless the bevel rail be taken
off by unscrewing the bolts which hold it in place. The
extreme lightness with which the parts move, is shown by
the fact that, in our recent examination, we found we could
easily actuate the loom weaving thesix yards wide drugget,
by & crank screwed on to the main shait; the labour being
scarcely more than that required to turn a grindstone. <
“Fig.lisa penpecti:o]vie;v of a power loom with this

woving exteriorly to the sheds of the warp without absolute

and positive connexion between the shuttle and the motor

through which it receives its motion—a problem which the

mngomy of mechanics would have pronounced impossible

bad not its gﬂuibilit been demonstrated by this invention.
! another it

shuttle n this eng g the band, #,
which draws the carriage, o, may be traced passing over
grooved pulleys fixed to the ends of the lay, down over other
grooved pulleys attached to the lower parts of the swords,
and from thence around a horizontal pulley under and a
little back of the cloth beam. Motion is imparted to the

But the problem is further complicated by ar
which is omitted in the general enunciation, namely, no lateral
motion must be imparted to the threads of the WArp.

““The ingenious method by which these conditions are ful-
filled is shown by F;;f' 2, which represents the shuttlo restin,
in its carriage, 6. Motion is imparted to the carria,
through it to the shuttle by means of a stout eylindriuﬁund,
, in A manner to be hereafter described.

“Let the reader now imagine a sheot of parallel threads
stretched between the shuttle, p, and its carriage, o, and bear
in mind that [ is the upper surface of a TAcC-WAY Funning
across the lay beneath the warp, upon which the wheels,
numbered 2, roll.  Also notice that the pivots of the wheels,
2, play in slotted bearings, so that their upper surfaces roll
on the lower surfaces of the wheels, numbered 3. Now sup-

the shuttle to be taken off the carriage or driver, o, and

et this be drawn to the left in the direction of the arrow.

It is now evident that the wheels, 2, will revolve in the direc-
tion of the arrows drawn npon them, and that their circum-
ferential motion will always be exactly equal to the motion
of the carriage, 0, upon the race-way, J, of the lay. But as
the slotted bearings of the whecls, 2, allow the weight of the
carriago to rest on the pirnu of tho wheels, 8, and these
whoels rest on the tops of the wheels, 2, the wheels, 8, must
evidently receive & counter motion in the direction of the
arrows marked on them, exactly equal to the motion of the
wheels, 2, which is likewise equal to the motion of the car-
riage along the race-way, 1. If now the sheet of threads be
brought into contact with the wheels, 8, it will be seen that
while the wheels, 2, are rolling along the race-way, I, the
wheels, 3, are rolling along the under sido of the shed of

1 pulley, from the main shaft, by means of & pair
of bevelled gears, driving a short vertical sbaft, with crank
and pitman at its lower end actuating a rack and a pinion
attached to the shaft of the horizontal pulley. 2

“A reversing motion being thus given fo the horizontal
pulley, the band, n, which draws the shuttle carriage, is
alternately wound up on one side, and unwound on the
other side, and a reci ing nt imparted to the
shuttle carriage and shuttle. It is obvious now that by
putting different sized pinions upon the shaft of the hori-
zontal pulley, or by tpr«ging up from the rack, any amount
of throw may be obtained for the shuttle, so that the width
of the piece to be woven is only limited by other considera-
tions ; so far as the shuttle is concerned there would be no
difficulty in weaving a piece sixty yards wide, if such a width
wero required, at_ precisely the same rate that it travelsin
narrow goods, and producing a given number of square yards
of cloth just as rapidly in one case as in the other. It will
bo also obvious that any precise rate of speed is not essential,
when it is understood that the lay is actuated by a cam
motion, and that the cam groove is'so cut that the lay must
remain stationary until the shuttlo has passed entirely through
between the sheds, and drawn the shoot of the web perfectly
tight. If a loom wero stopped with the shuttle midway
between the sheds, and then started, the first thinf it would
do would be to draw the shuttle out of the way. In short, a
breakage resulting from failure of any part of the loom to
operate, is & contingency so remote that it may be consid
practically to be nothing.

“The loom frame, yarn beam, cloth roller, let-off and take-
up motions, together with the Leddles, and the means for

Image source: “Lyall's Positive Motion Loom.” Engineering Weekly 3 September 1869, p. 159.
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Improvement In Looms, i

‘We aro seldom called upon to illustrate and describe a
more important invention than the one sbown in the accom-
pnymg.ngr-nn;n Tho precise date at which the shuitle
in the form which it has held so long was first employ
in weaving would be hard to fix. It is mentioned in Job v
6. * My days are swifter than the weaver's shuttle.” In
passage evident allusion is made to
the darting motion of the shuttle when
thrown by hand, and it isa most beau-
tifal poetic figure by which the brev-
ity of life is illustrated.

Tt is certain that the throwing of
the shuttle by hand was practiced
many centaries ago, and the fact that
this method is still rotained in the
manufacture of many kinds of fine
fabrics shows how difficult has been
the substitution of any application of
power to this motion, which could ad-
equately take the place of the hand,
in all kinds of weaving.

The Introduction of the picker stafl’
and its adjuncts to actuate the shuttle
was an immense stride in the art of
weaving. It and the Jacquard attach-
ment constitate perhaps the most re-
markable improvements made in the
art of weaving up to the date of the
ynsrnt Sm'cm'um.

ding tho
with which the ancient form nnd
method of actuating the shuttle have
beld their ground, there have always
existed serious difficulties, which it
was desirmble to obviate. Without
entering  too minutely into detalls
which are perfectly familiar to those
noquainted with the art of weaving In
all ita branches, we will speeify a fow
important defects that the general
reader may understand the fmportant
advantages the device under consid-
eration is destined to accomplish.
Fimst, the distance to which the shut.
tlo can be thrown with certainty, either by the hand, or by
the use of the plcker staff) is limited, and the di y of

on! motlon without l-nukmg n.- threads. The problem may
| therefore be enunciated as follows:
Required to produce absolute, positive, and uniform motion

‘m a shuttle, by means of an external appliance monng exteri-

neetion between (he shuttle and the motor through ehich it re
ceives its motion. A problem which the majority of mechanics

LYALL'S PATENT POSITIVE MOTION LOOM.
would have pmnouncod impossible had not its possibility (

weaving wide goods is conscquently so much greater than
that of medium or narrow textures of similar materials, that
the cost of wide goods per aquare yard is considersbly more
than the narrow.  This alone would render a
shuttlo motion, capable of weaving wide goods
as cheaply asnurrow, a great desideratum,
Second, the motion of the shuttle, baving no
positive relation to the other parts of the loom,
the operator has no control over it during the
time it is traversing the distance between the

been d is . But the problem is
further complicated by another condition which is omitted in
the general enunclation, namely, no lateral motion must be
imparted to the threads of the warp.

stretched between tho shuitle, p, ond its carriage, o, and bear in
mind that ! is the upper surtace of a reco-way running scross
the lay beneath the warp, upon which the wheols numbered
2roll. Also notice that the pivots of the wheels, 2, play in
slotted bearings, &0 that their upper surfaces roll on the lower
surfaces of the wheels numbered 3. Now suppose the shuttle
to bo taken off the carrisge or driver, 0, and let this be drawn
to the left in the direction of the
arrow. Jt'is now evident that the
wheels, 2, will revolve in the diree-
tion of the arrows drawn upon them,
and that thelr circumferential mo-
tion will always be exactly equal te
the motion of the carriage, o, upon
the race-way, /, of the lay. Butas
the slotted bearings of the whecls,
2, allow the weight of the carriago
to rest on the pivots of the wheels,
8, and these wheels rest on the tops
of the whools, 2, the wheels, 8, must
evidently receive a counter motion
in the direction of the arrows
marked on them, exasctly equal to
the motion of the wheels 2, which
is likewise oqual to the motion of
the carringe along the race-way,
If now the sheet of threads Lo
brought into contact with the
wheels, 8, it will Lo seen that while
the wheels, 2, are rolling along tho
race-way, I, the wheels, 8, are roll
ing along the under side of the shed
of warp threads, causing no more
laternl motiou in those threads than
the wheels, 2, cause in the lay, {,
which is nothing.

We have now secn that the car
riago itsell produces no tendency to
lateral motion in the threads of the
warp. Now let us lay on the shut-
tle, holding it to its place by a bev-
eled rail, a section of which isshown
at 1w, Fig. 8; and move the carriage
in the same direction asbefore. The
wheels, 2, revolve to the loft, and
causo wheels, 8, to revolve to the right, and roll along the bot
tom of the sheet of warp threads. Some of these threads will
be successively engaging at each moment between wheels,
8 in the carringe, and wheels, 4, in the shuttle; and, as theso
threads may be moved in a vertical direction without conflict-
ing with the object we wish to attain, wheols, 4,
also commence rotating to the left and thus roll
along the top of the sheet of warp threads, at
exactly the same speed a8 wheels, 3, so that cach
thread of the warp in succession Is paseed be-
tween the lower surfaces of the wheels, 4, and
the upper surfaces of the wheels, 3, without be-

shuttle boxes; and the motions of tho other
parts, if by accident they should take place a

little toa soon, through the breaking of any of the wm-kmgl

of the shuitle. To illestrat:

this, suppose the shuttle, im- |

pelled by too feeblea stroke, to pause in its passage between |

tho sheds of the warp.  In a power loom of the ordinary con-
structiop the Jay would then moke s beat, and ecither drive
the shuttle through the warps, making an extensive breakage,
or it would spring the dents of the reed.  Or both theso ne-
cidents may occur at the samo moment.,

In w pieco of fine goods the bending of the dents
is o disastor which cannot bo wholly repaired. They cannot
be again perfeetly stralghtened without taking the piece out of
the loow, and if the pioce is woven to the ond with such a de-
fect in the rood, u slack woven streak will appear through the
entire remainder of the tissue. In order that the shuttle may
traverse with certainty, & regular speed must also bo main-
tained, below which it is impossible to work a power loom
with succesa.

Third, the shuttle reaches the shuttle box after its flight in
cithier dircction, and comes to rest before the lay makes its
beat. Ao adjustment so perfect that, at this point, the thread
of the weft shall be firmly drawn up against the exterior
threads of the warp opposite the shuttle, is necessary to make
a porfect selvedge. This perfoct adjustment is difficult of at-
tainment, s0 much 8o that the character of the selvedge on a
picee of linen or silk goods ix one of the criterions by which
the quality of the articlo is determined,

To remedy these defects in tofo, was a roform so radical in
its nature, that a motion radically different was necessitated.
Tt is evident from the nature of the case that no absolute con-
nection between the shuttle and any appliance working ex-
terior to the sheds of tho warp, can bo made capable of lat-

~~Klevation of the Shuttle and Shuttle Carriage.

ing pulled laterally, their only motion being a
slight vertical onc, owing to the relative positions

The ingenious method by which these conditions are ful-{ of the wheele. The wheels, 5, do not engage with the wheels,
parts, or from any other cause, are Uable to clash with that | filled is shown by Fig. 2, which represents the shuttle resting | 4, but roll along the under surface of the beveled rail, w, Fig.

in its carriage, 0. Motion Is imparted to the carriage and

Fig. 3.~Section of Lay and Keed contalning Shuttle and Shuttle Carriage
through it to the shuttle by means of a stout cylindrical band,
#, in & manner to be hercafter described.

Let the reader now imagine a sheet of parallel threads’

8, holding the shuttle down to its work.

The formation of the race-way in which the shuttle carriage
rolls, is shown in Fig. 8, The back is the reed, 5. The bev-
cled rail which Lolds the shuttle from falling off tho carriago
in front, is shown nt 1, and another rail, f, does the samo for
the carriage. When the shuttle and carriage aro In placo
they can only be removed by drmwing them out at the end of
the lay, unless the bevel rail be takon off by unscrowing tho
bolts which hold it in place. The extreme lightness with
which the parts move, is shown by the fact that, in our recent
examination, we found we could easily actuate the loom
weaving the six yards wide drugget, by a craok screwed on
to the main shaft ; the labor being wearcely moro than that
required to turn o grindstone,

Fig. 1 1s a perspective view of a power loom with this shut-
tle movement attached. In this engraving the band, s, which
draws tho carriage, o, may bo traced passing over grooved
pulleys fixed to the ends of the lay, down over ather grooved
pulleys attached to the lower parts of the swords, and from
thence around & horizontal pulley under and s little back of
the cloth beam. Motion s imparted tq the horizontal puli
from.the main shaft, by means of & pairof beveled gonrs, driv-
ing a short vertical shaft, with crank and pitman at its lower
end, actuating & rack and a pinfon attached to the shaft of
the horizontal pulley.

A reversing mution being thus gnrn to thu lmrhnnul pul-
ley, the band, 5, which d b
Iy wound up on one side, and unwound on tho uﬂmr aide, and
i d to the shuttlo carriage
Itis obvioun now that by putting different sized

md shuttlo.

Image source: “Improvement in Looms.” Scientific American. July 10, 1869. Vol. 21, No. 2, p. 17.




“The inventor of the “positive motion” loom is Mr. James Lyall, of the firm of J. & W. Lyall of
New York city. Not content with his achievement as here described, Mr. Lyall is constantly
seeking new applications of its principle. By combining the Jacquard apparatus with the
positive motion shuttle, he has produced a wonderful machine, which weaves corsets with
every gore, every gusset, and every welt much nearer perfect than if the articles were made
by hand. Five corsets a day was formerly the labor of one workman...It may fairly be
considered as representing the greatest advance in weaving that has been accomplished
since the days of Cartwright and Jacquard.”

-"The Lyall Positive Motion Loom.” Harper's Weekly, p. 1012
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THE LYALL LOOMS IN OPERATION.

Image source: “Corset and Bag Weaving.” Manufacturer and Builder, (April, 1877), p. 89.
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Image source: “The Lyall Positive Motion Loom.” Harper's Weekly, December 16, 1876, p. 1013.

“In this loom the shuttle is carried through the warp by a positive motion upon a carrier
very ingeniously arranged to throw no strain or friction upon the warp threads; Its
advantages are that it enables cloth of any width to be woven as readily as narrow goods. It
produces a superior selvage, because of the even manner in which the weft is deposited,
and that a strain is kept upon the weft thread until the reed beats it home. It enables the
finest silks to be woven by power at a high speed, and it removes all liability to serious
"smashes" common to the ordinary flying shuttle. We consider this a very important
improvement, and one worthy the highest award.”

- Documents of the Assembly of the State, "Report on Looms” 1869-70
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