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UNITED STATES

1,482,648
PATENT OFFICE.

EDGAR F. HATHAWAY AND CHARLES LEA, OF DORCHESTER, MASSACHUSETTS, AS-
SIGNORS, BY MESNE ASSIGNMENTS, TO BARBER—COLMAN’COMPAI\TY, OF ROCEFORD,
ILLINOIS, A CORPORATION OF ILLINOIS.

TEXTILE MACHINE.

Application filed April 24, 1914, Serial No. §34,238.

To all whom. it may concern.:

Be it known that we. Fpear F. Haria-
- way and Cuarnes Les, both citizens of the

United States, and residents of Dorchester,
8 county of Suffolk, Commonwealth of Massa-

chusetts (whose post-office addresses are 195

Freeport Street. Dorechester, Massachusetts),

have invented an Improvement in Textile

Machines, of which the following descrip-
10 tion, in connection with the accompanying

drawings, is a specification, like characters

on the drawings representing like parts.
This invention relates to textile machines,

the described embodiment thereof being in a
15 warp drawing machine of a semi-automatic

type. Certain features of the invention,

however, are broadly applicable to wholly
automatic warp drawing machines, as well
as to textile machines intended for other
20 purposes. o
In the case of simple patterns, automatic
machines for drawing in the warp ends have
been found not only greatly to cheapen the
cost but to add materially to the accuracy
25 of the drawing in. Where complicated pat-
terns are employed, requiring a very large
number of harnesses, a point is finally
reached where the complication required in
the automatic machine for handling this
large number of harnesses more than offsets
the added advantage of lessened Iabor cost.
The principal complication in an automatic
machine for handling a large number of har-
nesses results from the multiplication of
parts required for automatically selecting
and facing the required heddle eye in the
path of the thread-placing device at each
thread-placing movement thereof.

In the described form of machine, we have
provided mechanisms whereby a number of
steps of the drawing-in operation are per-
formed mechanically and automatically,
combined, however, with means whereby the
selection and positioning of the heddle eye is
performed by hand, the machine being inter-
mittently operated preferably under the con-
trol of the operator to provide a pause or in-
terval during which the operator may per-
form such hand operation or operations as
50 are required to complete the thread-placing

" operation. :
In the hand drawing-in of warps having
complicated patterns, the operation was sub.
ject to frequent and serious errors. This

30

35

40

45

Renewed March 17, 1922. Serial No. 544,954,

was due to the inability of the operative
correctly to memorize and follow the pat-
tern of the draw, or accurately to select the
heddle at all times called for by the pattern.
It has been sought to correct the error due to
these conditions by the provision of a har-
ness-finding machine such as is shown in Pat-
ent No. 782,229, ‘oranted June 30, 1903, to C.
E. Smith, wherein there is provided a pat-
tern mechanism intermittently set in motion
by the operative and adapted to designate at
each. step the harness required for that par-
ticular stage of the pattern. Such designa-
tion takes place by the automatic lifting of
the selected harness to a level slightly above
the level of the harnesses of the other series,
the harness which had been previously 1ift-
ed being simultaneously dropped to its nor-
mal level. This leaves to the operative the
mechanical operation only of placing the
hand threading implement through the eye
of the designated heddle, ‘inserting the
thread in the hook thereof and drawing it
through the eye. The drawing-in eperation,
therefore, with the aid of such apparatus
differed from the hand operation only in the
automatic designation of the harness having
the eye to be threaded, the threading with
the hand implement being performed as be-

55

80

65

70
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fore in the hand operation, and the reed- -

ing operation being separately and subse-
quently performed by hand as before.

In the present machine, there is sought to.

combine with the automatic designation of
the harness and the manual selection of the
heddle eye automatic features of the wholly
automatic machine covering other steps of
the thread-placing operation whereby the
complication of an old automatic machine
is avoided while at the same time the ut-
most accuracy may be secured in the case
of complicated patterns, and a greatly in-
creased output may be had as compared
with the hand operation. In other words,
the machine has the adyvantage of accuracy
and speed which are characteristic of the
automatic machine, but without the me-
chanical complication thereof.

. In one emgodime-nt herein, an automati-
cally operated drawing member is employed,

- combined with automatic and simultaneously

acting reeding mechanism and a pattern-

85

20

06

100

108

controlled harness designator. In this ma- .

chine, the needle is brought to rest at or
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15

20

25

about the position of the designatéd harness,
the operative thereupon placing the fore-

‘most unthreaded eye thereof over the needle

and laying a warp thread into the bight
thereof. Another operative mechanical cycle
is then performed by the machine, that is
followed by a similar hand operation, and
so on. In another embodiment herein de-
scribed, all operations except the ‘manual
one of selecting and presenting the heddle
eye to the needle are automatically per-
formed, including the automatic seizure of
the thread by the needle and the automatic
presentation and threading of a drop wire.

The elements above referred to are com-

bined in the hereindescribed form of ma-’
chine in many novel and useful relations,

and the machine presents features of nov-
elty and utility, many of which are novel
and useful in and of themselves, apart
from their combination and purpose in the
machine, all of which will more fully ap-
pear from the description which follows.
The invention will be best understood by
reference to the following description, when

- taken in connection with the accompanying

30
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‘illustration of ome specific embodiment

thereof, while its scope will be more par-
ticularly pointed out -in the appended
claims.
In the drawings: :
Fig. 1is a rear elevation of a machine em-
'bo%ymg one form of the invention;
g

ig. 2 is an end elevation thereof looking
from the left of the machine as viewed in

Fiﬁ' 1; . :
ig. 3 is a plan view of the machine, cer-
tain parts being shown in section;

Fig. 4 is a central, transverse section
showing the principal working parts of the
threading and reeding mechanism on an en-
larl‘ged scale;

ig. 5 is an end view of a portion of the
machine showing the pattern mechanism on
the same scale as Fig. 4; .

Fig. 6 is a longitudinal section through
the end of the machine showing the pattern
and heddle designating mechanism on the
same scale as shown in Fig. 5;

Fig. 6* is a detail in elevation, showing
the feeding pawl for the pattern driving
member and its relation to its ratchet;

Fig. 6 is a detail in elevation and partial
section taken on the line 6°—6° of
showing the yielding driving device for the
needle shaft;

Fig. 7 is a longitudinal section taken
through the pattern driving member;

Fig. 8 is a detail in sectional elevation
showing one of the pattern-controlled signal
contacts; : '

Fig. 9 shows in rear elevation the reeding
mechanism and reed-controlled traversing
mechanism for the needle carriage on the

- same scale as shown in Fig. 4;

ig. 6,

1,482,648

Fig. 92 is a detail in sectional end eleva-
tion on the line 9=—9* in Fig. 9, showing

the support for one end of the reed opener -

actuating bar;

Fig. 10 is an end elevation of the traverse-
controlling mechanism for the needle car-
riage shown in Fig. 9;

Fig. 11 is a sectional plan showing the
reeding mechanism shown in Fig. 4, but o
a larger scale; :

Fig. 12 is a_sectional elevation on the
line 12—12 in Fig. 11, showing the spring
positioning device for the reed opener;

" Fig. 13 is a sectional elevation taken on
the main drive shaft showing the clutch
mechanism ; v

Fig. 14 is a transverse sectional elevation
taken on the line 14—14 of Fig. 13;

Fig. 15 shows in diagrammatic arrange-
ment the circuits for the control of the
starting and stopping mechanism and the
pattern controlled signals;

Fig. 16 is a view showing the correspond-
ing circuit arrangements for the modified
form of machine shown in Figs. 17 to 37, 90

70 °

75

80

85

"inclusive;

- Fig. 17 is a front elevation of a similar
but modified form of machine showing the
application thereto of drop wire handling
mechanism

Fig. 18 is a plan view of the machine
shown in Fig. 17; -

Fig. 19 is an enlarged front elevation of
the drop wire separating and selecting de-
vices shown in Fig. 17; : :

Fig. 20.is a detail of the power-transmit-
ting gearing for the drop wire selecting de-
vices;

Fig. 21 is a sectional elevation taken on
the line 21—21 of Fig. 19, looking to the 105
left in said figure;

Fig. 22 is a similar sectional elevation
taken on the line 22—22 in Fig. 19, and
looking to the right in said figure;

Fig. 23 is a section in plan taken on the 110
line 28—23 in Fig. 19; .

Fig. 24 is an end elevation in partial sec-
tion on the line 24—24 in Fig. 20 of the
transmitting gearing; :

Fig. 25 is an enlarged front elevation 118
showing the construction and action of the
releasing and turning devices for the drop
wires; .

Fig. 26 is a section in plan taken on the
line 26—26 in Fig. 28;

Fig. 27 is a front elevation showing a
drop wire in a slightly different position
from that shown in Fig. 25; ' /

Fig. 28 is a section in end elevation taker~
on the line 28—28 in Fig. 25, showing the 125
drop wire completely faced; - ' '

Fig. 29 is a section on the line 29—29 of
Fig. 5, showing the drop wire as it enters
the facing worm; ! '

95
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100

120

. ‘Fig. 30 is a plan view of the needle limit- 130
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ing mechanism employed in the modified
form of machine; '

Fig. 31 is a side elevation of the sames; |

Fig, 82 is a longitudinal, central eleva-
tion taken - through
shown in Fig. 30; .

Fig. 83 is a transverse, sectional elevation
taken on the line 33-—33 in Fig. 32; -

Fig. 84 is a view similar to Fig. 31 show-
ing the limiting bar in a different position

Fig. 85 is a rear elevation of .the warp
separating and selecting worm;

Fig. 36 is a sectional elevation taken
through the same; and

Fig. 87 is a transverse, sectional elevation
taken on the line 37—387 in Fig. 36.
~ Referring to the drawings and to the
embodiment of the invention shown in Figs,
1 to 14 thereof, the machine comprises up-
right end frame supports 1 and 2 joined to-
gether by suitably disposed brace members
(Figs. 1, 2 and "8). The lower portions
of the end supports are provided with sup-
porting feet 3. The upper portions are
formed into the pedestals 4 and 5, respec-
connected at their top by the overhead
cross piece 6 which serves as a support as
well as a trackway for a number of the
working parts of the machine. At the base
of the pedestals the frame members are
connected together by the front cross piece
7 and the rear cross piece 8. (F ig. 4.).

Means are provided for supporting the
waip threads in convenient parallel clamped
relation. Herein (Fig. 2) provision 1is
shown for supporting one warp in position
for drawing In, but, if desired, two or more
warps may be similarly held should the
pattern require it. Herein the warp beam
10 is disposed beneath the machine between
the end frame members, the trunnions of
the beam resting in pockets 11 carried by
the frame members and the warp ends pass-
ing upward therefrom in a generally verti-
cal direction shown in Fig. 2.

Near the top of the machine the thread
ends are clamped loosely in a clamp 12
carried in the clamping” brackets 13, the
latter supported near opposite ends of the
machine on the upright, adjustable sleeves
14. The sleeves are interiorly threaded (Fig.
4) and are each provided with a hand wheel
15 by which they may be vertically adjusted
on the threaded upright 16 carried by the
horizontal arms 17, the latter supported by
the upper cross member 6. The threads
are yieldably or loosely clamped in the
clamping member 12 so that they may be
readily withdrawn therefrom. U-shaped
grips 18 embrace the portions of the clamps
to keep them from unduly spreading.

At a lower point between the upper
clamp 12 and the warp beam 10 an inter-
mediate clamp 20 is provided (Figs. 2 and
4), the latter supported on hrackets 21 car-

the driving cluteh-

B

ried by the uprights 22 attached to the
Ifront cross member 7. The intermediate
clamp 20  comsists of two tongued-and-
grooved members between which the threads
may be tightly held, the clamps being ad-
justed by means of set screws 93 in the
gripping members 24 which overlie the ends
of the clamp (Figs. 2 and 8). '

As a convenience for the operative e
have herein provided an adjustable shelf
30 (Figs. 2 and 3) at the front of the
machine which serves both as a work bench
and as a rest or support for the operative.
The shelf is supported by the brackets 31,
the latter carrying rollers 32 on which it
is adapted to slide along the track rod 33
supported by and parallel to the front cross
member 7.  The shelf is appropriately
shaped so that the operative may stand
close to the machine, but has at each side
of him and in front of him a support upon
which he may place any required tools or
appliances, the shelf being readily moved
lengthwise the machine as the drawing in
operation progresses froni one edge of the
warp to the other.

In the illustrated form of machine we
have shown means for supporting twelve
barnesses designated as 407, 40°, 40c, ete., (sec
Fig. 4). Tt will be obvious, however, that
the same principles of operation and con-

70 -

¥0

80

85

90

95

struction may be applied to a machine for °

supporting any number of harnesses. ‘Al-
though cotton harnesses or harnesses of vari-
ous other types may beemployed, herein we
bave shown harnesses of the so-called wire
heddle type (Figs. 2, 4, 5 and 6) consisting
each of wire heddles loosely strung on the
upper and lower, stringer bars 41 and 42, re-
spectively. and carried in rigid, rectangular
frames consisting of the wooden upper and
lower cross bars 43 and 44, respectively, and

-the vertical end connectiong 45.

These frames are each supported verti-
cally in parallel spaced relation by the bot-
tom frame bar 44 in a pair of rigid U-shaped
holders 46, each holder carrying one end of
the bar 44, the holders 46 being in turn car-
ried Dby the longitudinal lifting bars 47
(Figs. 4 and 6). At their upper ends the
heddle frames are kept in a spaced, sepa-
rated relation by the parallet separating pins
48 (Fig. 3) projecting from the forwardly
extending transverse supporting bars 17 be-
tween the successive upright heddle frame
members 45, v

In order to designate the heddle frame
having the heddle next to be threaded, the
heddle frames are adapted to be individually
and selectively elevated by a slight amount
through a vertical movement of its lifting
bar 47. This, as will be more fully ex-
plained, brings the line of heddle eyes of

100

106

110 °
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i25

that particular heddle into prominence be- -

fore the operative, and also lifts them to

139
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the same level in which lies the path of
the drawing in implement. , o

To raise and lower the heddle frames
each lifting bar 47 is mounted for vertical
movement and, as required, is moved verti-
cally by an actuating device which is brought
into operative relation thereto by means of
a pattern mechanism.

‘Referring to Figs: 1, 3, 4, 6 and 9*, each
harness lifting bar. 47 is secured near its
opposite ends to separate individual sup-
porting levers 50 and 51 (Fig. 1). The levers
50 (Fig. 4) are each carried by a hub 52
journaled on a transverse rod 53 connecting
the cross bars 7 and 8. The levers 51 (Fig.
6) are each connected to a hub 54 journaled
on the rod 55 connecting the cross bars 7 and
8. Each hub 54, however, has also a de-

pending lever 56 so that by moving the

Iatter the lever 51 may be swung upwardly
into the position shown by 56° in Fig. 6, the
lifting bar 47 moved vertically -and to the
left as therein shown, the companion lever
50 swinging up as indicated in Fig. 1 to keep
the lifting bar 47 always in a horizontal
position. -Movement, therefore, of any one
of the levers 56 will give a combined verti-
cal and longitudinal movement to the corre-
sponding lifting bar and to the heddle frame,
as is represented in Fig. 6, lifting the line of
heddle eyes of the designated harness higher
than that of the eyes of the remaining har-
nesses, as. will be seen from Fig. 4.

To 1ift the heddle frames each lever 56 is
connected to an actuator bar 60 (Figs. 5 and
6), each actuator bar extending laterally
through an opening 61 in the frame mem-
ber 2 and presenting at the opposite side
thereof a notched lower side 62 adapted to
be engaged by a reciprocatory actuator 63.
The actuator 63 comprises a bar or plate
extending transversely beneath the series
of actuator bars (see Fig. 5) and carried
by the two upright arms 64 to which there
is imparted one complete swinging recipro-
catory movement through the path indicated
in dotted lines in Fig. 6 ~once for each
threading cycle of the machine. - .

The actuator bars 60 are normally held out
of operative engagement with the actua-
tor 63 by means of the pattern controlled
supporting pins or feelers 65, the under
side of each actuator har resting against the
top of one of the pins. The supporting pins
are spaced and guided in the lower trans-
verse bar 66 carried by the pattern box or
frame 67 and at their upper ends they are
guided in a similar transverse bar 68, the
latter having an outer, upturned flange 69
(Figs. 5 and 6) which is provided with a
serjes of equally spaced slots 70 adapted tq
guide the ends of the actuator
bars 60 in their vertical pattern-controlled
movement. - L '

The lower ends of the pattern-controHed

circumferential grooves 86 and 87
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supporting fingers normally rest upon the
surface of a pattern member 71 herein in the
form of an endless sheet metal strip or belt
with perforations 72 at appropriate inter-
vals to provide the required pattern. The

perforations are located on the pattern sheet-

in such locations that a progressive move-
ment of the pattern sheet brings individual
perforations into registration with the lower
ends of the supporting bars 65. The latter
act as feeler members to feel for the said
perforations and when a perforation is
brought beneath any given feeler the latter
drops by gravity, its beveled lower end 73
passing through the patterm sheet into the
hacking voller 74 on the under side thereof.
The backing roller (Figs. 6 and 7) is pro-
vided with a series of longitudinal grooves
76 shaped to correspond to the lower end of
the feeler bars so that the latter when
dropped through the pattern sheet . Test
therein. The roller 74 turns with the pat-
tern sheet in the direction of ‘the arrow,
shown in Fig. 6, so that on the next move-
ment thereof the inclined side of the groove
76 engaging the beveled tip of the feeler rod
forces the same out of the grooved roller
and through the pattern sheet into its pre-
vious normal position. To drive the pat-
tern sheet the roller at opposite sides thereof
is provided with teeth 77 which engage with
regularly spaced perforations 78 in the pat-
tern sheet whereby the latter is turned in-
termittently with the roller.

To turn the roller the latter is provided
at one end and beyond the
with ratchet teeth 79 (TFigs. 6, 6° and 7)
adapted to be engaged by 2a spring-pressed
pawl 80, the latter projecting from and lon-
gitudinally slidable in the end of the lateral
lug 81 carried on the same piece with the
adjacent upright actuating lever 64 so that
(see Figs. 6 and 6°) with each reciprocation
of the actuating bar 63 the pattern roller T4
and the pattern sheet are shifted one step
to bring the next pattern opening into the
vertical plane of the feeler supporting rods.

The pattern roller 74 is journaled upon
pintles 82 and 83 (Figs. 5 and 7) secured to

‘brackets 84 and 85, respectively, carried by

the pattern box 67. In order to make one
pattern sheet answer for two patterns a
plurality (herein two) .of sets of longitu-
dinal rows of pattern perforations may be
employed and the pattern roller 75 with its

pattern sheet shifted longitudinally on the

pintles 82 and 83 to bring either one or the
other set of pattern perforations in line with
the feelers, To correctly position the pat-
tern sheet for one or the other set of pat-
tern perforations the roller 75 is provided
near the ratchet 79 with a pair of adjacent
with
may be engaged

either one of which there
5 and 6)

the vertically sliding key-88 (¥igs.
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carried in the cross bar 66. By lifting the
key the pattern sheet may be longitudinally
shifted from one position to the other, one
position bringing one set of pattern perfora-

tions into operative position and the other

position the second set.

As the pattern sheet is shifted step by step
different feelers are allowed to drop one by
one, each one serving to lower the notched
portion 62 of its sustained lifter bar 60 into
the arc-shaped path of the actuator bar 63
to be engaged by the latter on its forward
movement.  On its forward or lifting move-
ment, which starts immediately after the bar
60 is lowered, the actuator bar 63 engages
the notch 62 of the bar which is dropped, as
for instance the bar 60c in Fig. 6, advanc-
ing it ahead of the others and moving its
actuator lever 56° to lift the corresponding
harness as explained. The actnator lever 64
is oscillated once for each threading opera-
tion by means hereinafter deseribed. Tts
first or outward movement serves to turn the
pattern sheet through its pawl 80 while its
reverse or inward movement -acts to desig-
nate and lift that harness which corresponds
to the feeler member allowed to drop
through the pattern sheet in the new - posi-
tion of the latter.

Any desired pattern arrangement may be
had. 1In the pattern indicated in Fig. 5 the
harnesses are designated in groups of three,
that is to say, the pattern is so arranged
that the harness 40° will first be lifted, then
40°, and then 402 ; next harness 407, then 40e,
and then 409, and so on. This, it will be
understood is merely illustrative and any re-
quired pattern can be had.

It is frequently required to depart. from
the regular pattern, as by the drawing of
two threads through a given eye at some par-
ticular stage thereof, or the omission of
threads, a change of color or a change of
draw from one beam to another where more
than two warps are employed, or a. combina.-
tion of these. We have herein provided
means whereby deviations of this kind- or
any other special pattern requirement may

~be indicated to the operative through the

medium of the pattern mechanism and with-
out the necessity of charging his memory
with the same.

For this purpose. there is provided at or
adjacent the operative’s position (see Fig.
3) an indicating device 90. This may be a
visual, audible or any other desired kind of
indicator. Terein we have shown as illus-
trative of a conventional indicator one or
more electric lamps 91, herein three in num-
ber, distinguishable from each other as by
differently colored glass, these lamps being
connected through circuit controlling devices
with the pattern mechanism. These Jamps
(Figs. 8 and 15) are each in an electric cir-
cuit which contains the battery 92 and a nor-

3]

mally open circuit-closing member 93, one
circuit closer being provided for each lamp.
The circuit closer (Fig. 8) is in the form of
a bent wire carried by the upper end of
one of the feeler members 65 and projecting
above the cross bar 69 so as to overlie a sta-
tionary contact member 94. The contact 94
is carried by an insulated support 95 fast to
the cross bar 68. One terminal of the lamp
heing connected directly to the contact 94
and the other being connected through the
battery to the frame of the machine, the
circuit-closing member 93 will close its eir-
cuit and light the corresponding lamp when-
ever its feeler member 65 is allowed to drop
through the pattern sheet. There is thus
provided at a point where it can be readily
detected, an easily understood signal con-
trolled by the pattern mechanism of the
machine and adapted to indicate any special
condition which ig required to be fulfilled

70
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by the operative in the drawing-in opera- _

tion.

To actuate the pattern devices once for
each cycle of operation of the machine the
actuating levers 64 are fixedly secured to
a rock shaft 100 (Figs. 1, 5 and 6) carried
In bearings on the pattern hox 67 and hav-
Ing at its rear end the lever arm 101, the
end of which has the laterally projectine
pin 102. The latter lies within the path
of a vertically moving notched or hook-
shaped member 103 (Fig. 1) carried by the
plate 104 fastened at the side of the verti-
cally moving driver rod 105, The latter is
mounted fo slide vertically in the frame and
carries the horizontally” arranged slotted
cross head 106 cooperating with the pin 107
carried by the crank arm 108. The latter
Is secured to the intermittently operated
driving shaft 109 which is given one com-
plate revolution .for each cycle of opera-
tion of the machine. This causes the ver-
tical driver rod 105 to he given one com-
plete vertical reciprocation with each cycle
of machine movement, lifting the hook-
shaped member 103 into engagement with
the pin 102 of the pattern actuating lever
101 near the end of its upward movement.
Having engaged the pin 102 it swings the
lever 101 and moves the actuating levers 64
and_pawl 80, as heretofore described. On
its descending movement it swings the actu-
ating lever back, releases the pin 102 and
then drops to its normal position shown in
IMigs. 1 and 5.

‘Referring now to the deviies for giving
the controlled intermittent movement tg

the machine, the intermittently operated

driving shaft 109 (Tigs. 1 and 3)
ported in bearings carried by the uprights
110 on the shelf or platform 111 at one end
of the machine and above the pattern box
67. The shaft 109 is driven by the electrie
motor 112, but through an intermediate,

is sup-
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controlled clutch which the operative may
throw in at will. The clutch device (see
Figs. 13 and 14) is composed of an inner
driven disk 113 keyed, or otherwise secured
to the driven shaft 109 and an outer cylin-
drical shell or casing 114 fixedly secured to a
driving sleeve 115, the latter loosely mount-
ed on the shaft 109. The driving sleeve

‘has attached to it a driving worm 116, the

latter adapted to engage with the worm
gear 117" (see Fig. 1) carried by the end
of the driving shaft of the motor 112.

The motor 112 being constantly driven
during the period when drawing-in takes
place, the driving shell 114 of the clutch is
applied at will to drive the driven disk 113
and is kept in engagement therewith for
one complete revolution by the following
mechanism. Seated in a radial pocket
formed in the periphery of the disk 113 is

- a clutch pin 118, a coll spring 119 seated

26
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against the inner end of the pin tending to
force the same radially outward to enter one
of the several radial openings 120 circum-
ferentially distributed about the shell 114

.and adapted to be brought into successive

registration with the pin 118 as the shell
is revolved. Normally the clutch pin is held
out of operative engagement with the driv-
ing shell by means of the swinging stop
lever 121 pivoted at 122 and presenting a
curved edge 123 within the path of a pin
124, which latter is fastened to the clutch
pin 118 and projects laterally therefrom
through a slot 125 in the side of the disk
113. The weight of the stop lever and the

‘tendency of the disk 113 to rotate with the

shell 114 in the direction of the arrow
shown in Fig. 14 tends normally to hold the
stop lever in the position shown in said
figure where it holds the clutch pin out of
engagement with the driving shell 114. The
stop lever, however, is provided with the

* laterally extending bell-crank arm 126 car-

45

50

rving the armature 127 in operative rela-
tion to the magnet 128 so that by the ener-
gization of the magnet the armature will be
attracted and the stop lever drawn down
away from the pin 124, allowing the clutch
pin to snap into that opening 120 in the

driving shell which is next . presented in-

" registration therewith. When this occurs

the disk 113 and driven shaft 109 will turn
with the driving sleeve 115 until the latter

‘has made one complete revolution. There-

upon if the magnet 128 has meantime been
de-energized the stop lever will be again

~ presented in the position .shown in Fig. 14

60

where it presents an obstruction to the fur-
ther movement of the pin 124; causing the
same to ride up on the rounded edge of the
stop lever and withdraw the clutch pin from
engagement with the driving shell 114.

To energize the ma,
priate circuit-closing device is preferably

et 128 an appro-

© 1,483,648

arranged closely adjacent the operator’s po-
sition. Herein (see Figs. 3 and 15) the

same consists of a push button 130 adapted.

to close the contacts 131 and 132 which. are
contained in a circuit 183, the latter includ-
ing the magnet 128 and the battery 92. The
push button 130 may be located upon the
operative’s shelf 30 if desired, but prefer-

10

ably to increase the spced of manipulation

it is attached to and carried by a portable
strap or band 134, the latter being of a
size and shape suitabl> to slip over the palm
of the hand of the operative, whereon the
push button 130 can be pressed at will by
“the thumb or fingers of the hand without
interfering with the manipulation of the

threads or the heddles by the same hand.-

By having the circuit wires 133 -arranged in
a flexible connection to the palm-carried
push button, the operative is thereby en-
abled to reach into the machine, adjust the
heddles, threads, or other parts requiring
manipu’lation, and immediately upon com-
pletion of such manipulation cause the parts
of the machine to perform their. intended
cycle of movement, 41l without withdrawing
his hands from the appropriate position
where they will be required for the next
manipulation. This leaves the fingers of
both hands always available to the opera-
tor for the rapid handling of the heddles,
warp threads, etc., and provides a very cer-
tain but rapid means for ensuring the quick,
successive startings of the machine without
loss of time or chang: of position by the
operative.

In the embodiment of the invention here-
in shown a mechanical or automatically ac-
tuated thread-placing . device is employed,
herein in the form of a 'drawing-in needle
140 (Figs. 1, 2, 4 and 11). Preferably this
needle is so positioned as to its path of
movement that it is operative only with
reference to the heddle eyes of the harness
which has been designated through the’ pat-
tern-controlling mechanism by being lifted
to a higher level than the remaining har-
nesses of the series.
having the needle travel in a horizontal
path (see Fig. 4) at a levél above the level
normally occupied by th> harness eyes and
at the same level to which they are selec-
tively elevated by the lifting mechanism.

In the illustrated form of the invention,
furthermore. the movement of the needle is
not only automatic, taking place with the
other intermittent operations of the ma-
chine, but it is so controlled by the pattern
mechanism conjointly with the harness ele-
vating devices that the needl: is brought
to rest at the close of a given thread-plac-
[ing action with reference to the harness des-
/ignated for the next threading action and
in an -appropriate position which best en-

" ables the operative to place the leading hed-
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dle eye from that harness over the point
of the needle. Herein the needle is brought
point just beyond the line
of heddles carried by the designated har-
ness,
controlling the needle are as follows:

"The needle 140 with its driving parts is
mounted upon a traversing carriage adapted
to move lengthwisz the machine and across
the warp. This carriage is composed of
the upright supports 141 (Fig. 1) carrying
the rollers 142 (Fig. 4) running upon the
underlying track support 143 and having
upper grooved ends which engage and are
guided by the overhead tracking or guide
rod 144. The needle carriage guide rods
143 and 144 are supported from the front
frame piece 8 and the upper frame piece
6, respectively, by means of the lateral sup-
porting rods 145 (Fig. 4). The needle car-
riage uprights 141 are connected by upper
and lower transverse members 146 and 147 5
respectively. A. third transverse member
148 supports the guide box 149 through
which th needle 140 is guided and recip-
rocated. To reciprocate the needle the under
side thereof is provided with rack teeth 150
which engage with the teeth of a gear 151,
the latter carried by a sleeve 159 splined
to the ne~dle drive shaft 153 to turn there-
with, but confined between the needle car-
riage frame members 141 so as to travel
theréwith: along the shaft. The needle

"drive shaft 153 is journaled at its ends in

upright bars 154 and 155, the latter uniting
the lower and upper guide bars 143 and
144. At that end of the shaft 153 which
is adjacent the vertically moving driver rod
105 (Fig. 1) it is provided with a pinion
156 meshing with rack teeth 157 on the said

driver rod, so that the said pinion is re-’

ciprocatively rotated for each vertical re-
ciprocation of driver rod. : )
Referring now to the mechanism for limit-

ing the movement of the needle, this is ac- -

complished by the provision of certain stop
devices cooperating with the pattern mecha-
nism, which stop the further turning move-
ment of the needle drive shaft 153 when the
needle has reached the required point in its
travel, a yielding driving device being inter-
posed between the pinion 156 and the driv-
ing shaft 153 to permit the pinion to con-
tinue its rotative movement without further
movement of the driving shaft.
be accomplishéd by various means,
herein (Figs. 1, 6 “and 6°), the
driving device comprises a driven clutch
member 160 fixed on the shaft 153 and hav-
ing clutch teeth interlocking with’the driv-
ing clutch member 161. The latter is se-
cured to or is a part of the
is freely rotatable on the shaft 153 and
capable of a limited sliding movement
thereon. The driving member 161 is con-

but

The devices - for repicrocating and -

‘its extreme rearward limit.

This may .

yieldable.

pinion 156 which -

7

stantly pressed toward the driven member
by means of the spring 162 interposed be-
tween the pinion 156 and a collar 163 se-
cured to the shaft 153. The driving mem-
ber 161 has its face abutting against the
face of the driven member 160 with its driv.
ing tooth 164 adapted to fit a notch or recess
in the face of the driven member 160, the
notch being preferably somewhat wider or
of greater circumferential extent than the
tooth. The side 165 of the tooth which is
used to drive the shaft in the forward move.
ment of the needle is beveled or inclined as
shown in Fig. 6 and the end of the notch
or recess 166 in the driven member 160 is
similarly shaped. The opposing faces of the

70
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tooth and notch 167 and 168, respectively, -

which are relied upon in driving the shaft
in the retractile movement of the needle, are
preferably formed without this bevel op in-
clination. - :

When the rack bar 157
ward movement the pinion 156 has imparted
to it a contra-clockwise movement (as
viewed in Fig, 5). This turns the driving
teeth 164 until the straight faces 167 and 1683
are in engagement, whereupon further
movement of the pinion is accompanied by a
retractile movement of the needle. The ver-
tical movement of the rack and the dimen.
sions of the gearing is such that this draws
the head of the needle back through the
entire bank of heddles, through the reed and
back of the thread stripper which thereupon
acts to strip the drawn in thread. Vhen
the crank arm 108 has moved through one
hundred and eighty degrees from the posi-
tion shown in Fig.’5 the needle has reached
Further move-
ment of the crank arm causes downward
movement of the rack bar 157 and a clock-
wise rotation of the driving pinion 156.

starts on its up-

‘The driving tooth 164 on the driving clutch -

member 161 thereupon rotates clockwise
until the beveled faces 165 and 166 are in
abutment, whereupon it starts to impart the
advancing movement to the needle. The ad-
vancing movement of the needle. contintues
until through the interposition of. stop de-
vices hereinafter referred to, further move-
ment is' prevented and the driven clutch
member 160 is brought to rest. This auto-
matically throws out the driving clutch
member 161 by causing the driving tooth
164 to ride out of the recess of the driven
member on the beveled face 166 into the
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position shown in Fig. 6, the spring 162 -

yielding to permit such sliding movement.
The further. downward movement of the -
rack bar 157, if any, is accompanied by ro-
tation of the driving clutch member with
the driven clutch member at rest. If the
needle movement is stopped before comple-
tion of the movement of the pinion 156, the
machine will be stopped with the head of
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the needle at or just beyond the row of
heddles from which the required heddle is
to be selected and with the two clutch mem-

bers out of engagement as represented in -

Fig. 6. When the machine is next started
into operation and the rack bar begins its
upward movement, the driving tooth 164
will be turned contra-clockwise until it slips
into the notch or recess.in the driven clutch
member 160, whereupon it will engage and
turn the latter by engagement of the clutch
faces 167 and 168 to provide the thread
drawing movement of the needle. The re-
sult is that when the machine is started into
operation the needle is first retracted always
{0 the same rearward limit of movement and
is then advanced to a variable point deter-
mined by the pattern control stop mecha-
nism. o

Referring now to the needle stop mecha-

- pism, while any suitable device may be em-
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ployed for controlling the movement of the
needle, herein the pattern-controlled move-
ment of the harness is itself utilized for lim-
iting the movement of the needle to cause
the latter to stop at or about the plane of
the heddles carried by the designated har-
ness. To this end a stop bar 170 (Fig. 5)
is employed which is given a reciprocatory
movement parallel with and similar to that
imparted to the needle. The stop bar is
cuided for movement in a horizontal plane
in the guide box 171 (Figs. 2, 3 and 5) car-
ried by the upright 155. The upper side of
the bar 170 is provided with rack teeth 172
which mesh with the teeth of a gear-173
also journaled on the upright 155, the gear
178 in turn meshing with a.gear 174 fixed
on the needle drive shaft 153. The gears
178 and 174 aré so dimensioned that the stop
bar 170 is given a reciprocatory movement
similar in extent to that of the needle 140.
At its forward end the stop bar carries a
depending stop lug or finger 175 (Figs. 5
and 6) which has its forward movement
limited by striking the end of that harness

‘lifting bar 47 which has been raised under
. the control of the pattern mechanism. = °~

50

" tical and endwise movement, the endwise.

55
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As will be seen from Figs. 1, 5 and 6, the
harness lifting bar 47 has a combined ver-

movement bringing the end of the lifting

Dar into the path of the stop finger 175 and

stopping further movement thereof. As the
machine starts up, the needle is first retract-
ed,the pattern sheet being then moved near
the close of the retractile movement of the
needle. Immediately after the commence-

ment of the forward needle movement the

actuator lever 64 is moved and this lifts and
moves the designated harness bar so that it
limits the forward movement of the:stop
lug 175 and brings the hook of the needle to
rest just in front of the line of elevated hed-
dles. This condition is represented in Figs.

1,482,6’48

3,4 and 5 by the position of the needle and
¢top lug with reference to the harness desig-
nated as 40°. '

Tn order to provide an unyielding resist-
ance to the stop lug the ends of the lifter
bars 47 (Iigs. 5 and 6) move in and through
the vertical slots 176 in the slotted guide or
bridging member 177, which latter les
transversely across the machine, resting
upon the cross bars 7 and 8. The end of
the designated lifting bar 47 {as is repre-
sented by 47¢ in Fig. 6) projects into the
path of the stop finger 175 from between the
walls of the slotted guide so that it presents
an unyielding abutment to the further move-
ment of the stop finger.

70
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The drawn-in thread is stripped from the

needle by a thread-stripping - finger- 180
(Figs. 4 and 11) which lies directly over the
needle at the rear of the reeding devices and
is given a downward stripping movement
across the thread after the needle has drawn
the latter through the. reed. To this end
it is carried by the end of a stripping arm
181, the latter mounted on the rock shaft
182 journaled in the lower end of the needle
cuide box 149. The stripping arm is nor-
mally held in the elevated position shown
by means of the spring 183, one end of which
is secured to the transverse member 148 on
the needle carriage and the opposite end to
the actuating finger 184 fixed to one end of
the stripper shaft 182. In its upward posi-
tion the stripperiarm is seated in a slot 185
(Fig. 1) in the bottom of the transverse
member 148. To give the stripper a down-
ward swing the needle actuating gear 151
carries a laterally projecting pin 186 and, as
the gear turns_(in the direction-of the ar-
row shown in Fig. 4) to retract the needle,
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the pin is caused to strike the head 187 of the

actuator finger 184 and draw the latter down
against :
the stripper finger 180 the necessary down-
ward stripping movement. On the reverse
movement of the needle the actuator finger
184 and the stripper arm return to their
normal posjtions. ~ :

The drawing-in device is given relative
mmovement with relation to the reed and har-
nesses so that the drawing-in operation
takes place progressively from the left to
the right as.viewed in Figs. 1 and 3. This
relative movement between the drawing-in

device and the reed, harnesses and warp.

threads may be provided in any suitable
manner, but herein we have provided mecha-
nism for automatically feeding the needle
carriage with reference to the reed so that
when relative movement is required between
the reed and the needle carriage, the latter
will be automatically moved by the required
amount, the distance traversed by the nee-
dle carriage having no fixed limit but being
adaptable to the variable spacings of the

the tension of the spring 183 giving
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reed dents. This will be best understood by
first referring to the reeding devices. '

The reed 190 is supported by means of
a plurdlity of clamps which depend from
the carrier bar 191 (Figs. 1, 4 and 9). The
carrier bar is secured to a plurality of
hangers 192, the latter depending from the
cross piece or track bar 6. being supported
thereon by the vollers 193. Side rollers 194

at the front and other rollers 195 at the-

rear of the bar 6 maintain the hangers in
an upright position and, together with the
carrier bar 191, provide a reed carriage
capable of a free, endwise movement. The
reed clamps comprise jaws 196 and 197 (Fig.
4) pivoted at 198 and having their lower
ends tightly eoripping the upper reed bar
199. One of the jaws 196 has a sleeved
projection 200 fixedly secured to the carrier
bar 191 and a spring 201 is employed nor-
mally to force the jaws into clamping en-
gagement with the reed bar. The reed car-
rying devices, so far as described, are sub-
stantially the same ag those described in

9 our prior copending application Serial No.

537,612.
The reeding devices are best shown in Figs.

9 and 11, also Figs. 1, 2 and 4 and 12, being

carried upon the supporting arms 210 and
211 projecting forwardly from the needle
carriage supports.. At their forward ends
the supporting arms 211 sustain the short
Jongitudinal shaft 212 on which, between the
fixed collars 213 and 214, is pivoted the up-
right bracket 215, the latter carrying the
reed opener shaft and operating mechanism
therefor. The shaft 212 also carries a travel-
ing reed guide or rest 216 for the lower
reed rod 217. The reed hangs suspended
from the overhead clamps, but is prevented
from any oscillatory movement therein by
the rest or support 216 which comprises
appropriately shaped arms engaging the
reed and reed bar on both-the front and
back of the reed, as represented in Figs:
4, 9 and 11. Since this travels with the
needle it is always kept in fixed relation
both to the needle and to the reed opener
and travels with the latter across the extent
of the reed. ' ,

The reed opener supporting bracket 213
is bifurcated to provide longitudinally
branched supports as shown in F ig. 9 and
each branched support is bifurcated trans-
versely the machine as represented in Fig.
12 to provide the forward supporting arms
218 for the reed opener shaft 219 and the
rear supporting arms 220 for the counter-
shaft 221. The reed opener shaft 219 carries
at one end and directly above the path of the
needle a rotary reed opener 222 of the type
described in prior Patent 871,680 dated
Nov. 19, 1907. This reed opener has a
helical blade provided with a thin entering
lip or wedge at its advancing edge increas-

~of the actuator by

=

ing in thickness toward the end of the helix.
The edge engages and enters between the
dents of the reed, separating and spread-
ing the splits for the passage of the ad-
jacent needle. When the thickened portion
of the spiral withdraws from one dent the
advancing edge has already entered the next
one. As the opener separates the splits,
1t acts to screw itself along the reed, en-
forcing a relative movement between the
reed and the opener. One complete revolu-
tion of the opener causes it, to-pass from one
dent to the next adjacent one, '

To impart a full revolution at each actu-
ation of the reed opener, the shaft 219 has
two clutch members, one, the driven member
223, fixed thereon. and the other, the driving
metnber 224, loose on the shaft hoth as to
rotary and a limited longitudinal movement.
The two members are provided with clutch
teeth beveled -as shown in Fig. 11 so that
when the driving member 224 is turned
clockwise (as viewed in Fig. 4) the reed
opener is rotated. When the driving mem-
ber is turned in the opposite direction the
teeth on the driver slip over the beveled teeth
on the driven member 223 without moving
the latter, the spring 225 which normally
presses the driving member against the driven
member yielding to permit the necessary lon-
gitudinal movement of the former.

The driving member 224 has cut thereon
pinion teeth 226 which mesh with the teeth
of the segmental gear 227, the latter secured
to the rock shaft 221. At the end of the
rock shaft 221 there is secured the bifurcated
arm 229 (Figs. 2 and 11) which has jointed
connection through the link 230 with the
vertically movable actuating rod 231 (Figs.
4 and 9) so that as the latter is moved up
and down the segmental gear 227 is oscillated
and the reed opener intermittently rotated.

The actuating rod 231 passes through a
vertical sleeved guide 932 depending from
the supporting arm. 210 and carries at its
lower end a roller 233 which tracks upon the
reed opener actuating bar 284, Threaded
adjustment of the roller relatively to the
rod 231 may be had at 285. The bar 234
like the harness lifter bar 47 is given a com-
bined lifting and endwise movement under
the control of the pattern mechanism, the
Lifting movement serving to lift the roller
233 and therethrough turn the reed opener,
For this purpose the bar 234 is stupported

on swinging arms 236 (Fig. 4) and 287

(Figs. 9 and 9°), the former pivoted on the
transverse shaft 53 and the latter secured
to a sléeve 238 on the transverse rod 55
(Fig. 9°). The sleeve 238 has depending the
arm 239. connected to the actuator bar 240,
the latter being similar to the harness lifter
bars 60 and, like those bars, having a lower
notched end normally held out of the path
the feeler or supporting
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pin 241, the latter located at the left of the
series of feeler rods as viewed in Fig. 5.
Each time that the feeler 241 is dropped
through the pattern- sheet, the bar 240 is
- 6 moved by the actuator 68 and the reed
opener actuating bar 234 is given a lifting
fogether‘with an endwise movement to the
O1L,

as shown in dotted lines in Fig. 9, this

resulting in turning the reed opener and
10 spreading the next adjacent splits of the
reed for the passage of the needle. By suit-
able selection of the pattern the drawing-in
may take place in any desired order through
the reed. In the pattern illustrated in Fig.
15 5 the pattern sheet is perforated to allow
for an actuating movement of the actuator
bar 284 once for each two cycles of opera-
tion or thread-drawing movements of the
needle. This results in drawing two threads
20 through each reed dent but any other pat-
tern order may be followed since it depends
wholly upon the arrangement of perfora-

tions in the pattern sheet 71. The dimen-

sions of the parts are such that each lifting
25 movement of the actuator bar 234 causes one
complete revolution of the reed opener, the
latter always being left in the same final
position whereat it acts to hold separated
the reed splits for the next needle movement.

In order to prevent the reed opener from
overthrowing or turning past its desired po-

80

sition . of rest, the reed opener shaft has-

"secured thereto a collar 250 having a notch
~ or groove in which the end of the spring
35 pressed arm 251 (Fig. 12) is caused to geat

and stop the shaft always in the same po--
sition, the arm, however, readily yielding
when further driving effort is- applied-

through the driving member 224. The
40 spring arm 251 is supported by the upright
‘ bracket 215 (Fig. 9) and the latter also has
secured thereto the shield or apron guard
252 (Figs. 9 and 11) which lies outside of
, and below the reed opener 222 and is per-
46 forated at 253 for the passage of the needle.
A slot 254 leads down from the perforation
. 253 and Serves as a thread guide down which
the thread passes when stripped by the arm
180. :
The -upright bracket 215 constituting the
reed opener support is yieldingly . pressed
toward the reed by means of the coil spring
260 (Figs. 4 and 11) encircling the rod 261
and interposed between a fixed collar 262
65 thereon and a plate 263 depending from the
cross member 148 on the needle carriage.
One end of the rod is secured to the upright
bracket so that the latter with the reed
opener is yieldably pressed toward the reed,
60 but the entire support may be swung back
about the longitudinal shaft 212 to compress
the.spring 260 and withdraw the reed opener.
from engagement with the reed.
~ Referring.now to the automatic means for
65 feeding the needle carriage, the latter is

50

. 278,
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traversed along the guide bars 143 and 144

by means of an endless flexible driving mem- -

ber 270 (Figs. 4, 9 and 106}, which is at-
tached to the carriage through a laterally
projecting driving pin 271 fast to the cross
bar 147 of the needle carriage. The driv-
ing member 270 is herein constructed in the
form of a sheet metal belt or strip perfo-

‘rated to receive the teeth of a driving

sprocket wheel 272 (Figs. 9 and .10) located
at the right hand end of the machine, as
viewed in Figs. 1 and 9, the said driving
belt passing over a guide sheave 273 at the
opposite end-of the machine. By turning
the sprocket 272 the needle carriage can
be moved from one end of the machine to
the other. : :

To turn the sprocket wheel 272 the latter
is mounted on the same -shaft with the
ratchet wheel 274 (Figs. 9 and 10) adapted

70
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to be moved step by step by the pawl 275 °

pivoted on a pin 276 carried by an arm 277,
the latter adapted to-swing about the axis

" of the ratchet wheel 274. The arm 277 has

secured thereto a depending weighted arm

tends to swing the pawl to the left as
viewed in Fig. 9. This movement of the
pawl, however, is opposed by a lever arm

‘279 which lies across the path of an ex-

tension 280 of the pivot.pin 276. The arm
279 which thus limits the backward move-
ment of the pawl 275 is pivoted at 281 on

the overhead cross piece 6 but has a jointed

connection just below the cross piece to
the end of the carrier bar 191 for the reed.
The movement of the reed, therefore, and
its carrier bar alters the position of the
stop arm 279 and changes the limit of
backward throw of the pawl. The feeding
movement. of the pawl is caused by a lug
282 fast to the end of the reed opener ac-
tuator bar 234 and in line with the pawl
actuating lever 277 so that as the actuating
bar is given its combined lifting and end-
wise movement the lug 282 strikes the lever
and tends to move the pawl and turn the
ratchet wheel. Whether it does in fact im-

90-

The latter is so positiored that it .

100
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part a feeding movement to the pawl and _

the extent of thé feeding movement, how-
ever, depends upon the position of the stop
arm 279 and the position to which that stop
arm has allowed the.pawl to swing back.

The action of this feeding mechanism is
as follows: At each of its movements the
reed opener 222 moves the red toward the
left as viewed in Fig. 9, withdrawing the
stop finger 279 from the path of the pawl
pivot pin 280 by an amount dependent on
the movement of the reed. With the. next
actuation of the reed opener the lug 282
strikes the pawl actuating lever 277, im-
parting to the pawl a feeding movement,
turning the sprocket wheel and ‘feeding the
needle carriage to the right. The reed car-

120

125

130




10

LS
u

40

50

60

65

1,482,648

riage moves with the needle carriage, due
to the maintained engagement of the reed
opener with the reed so that the stop finger
is thereupon shifted to reduce the feeding
movement of the pawl on its next actuation.
It will thus be seen that the reed is given
2 certain normal position. If displaced
from that normal position, signifying the
necessity of an incremental feed of the
needle carriage, it so controls the ‘stop arm
279 as to throw in or increase the needle
carriage feed, but when restored to that
normal position it then throws out or re-
duces the needle carriage feed. This results
in a traverse of the needle carriage and sus-
tained parts from one end of the machine
to the other, the traverse being automati-
cally controlled by the requirements of the
drawing-in as indicated by the tendency of
the reed carriage to be displaced from its
normal position. '
- At the commencement of the drawing-in
operation the harnesses, the reed and the
warp having been installed in the machine,
the needle carriage is positioned at the left
hand end as viewed in Fig. 1, with the reed
opener engaged with the first dent of the
reed. The operative takes his position

- within the curved rest 30 with the palm con-

trolled switch 130 in his hand. The re-
quired pattern sheet 71 having been previ-
ously placed in‘the machine and current
having been turned on the motor 112, the
operative presses the switch 130 so as to
close only momentarily the controlling cir-
cuit for the clutch magnet 128. This clutches
the drive shaft 109 to the driving motor,
as heretofore described, so that the former
is given one complete rotation and then
stopped. During this rotation the pattern

sheet is shifted and the actuator bar 63

moved to lift the required harness and to
turn the reed opener if the pattern calls for
a drawn thread in the next reed dent. Si-
multaneously, the needle is moved forward
and brought to rest slightly beyond the line
of heddle eyes carried by the designated
harness and at’the same level to which the
eyes have been automatically raised. With
this cycle of operation complete the opera-
tive slips the foremost heddle eye over the
heok of the needle, inserts the foremost
warp thread in the bight of the hook and
then again presses the hand carried switch
to put the machine through its next cycle.
The needle thereupon retracts, drawing the
thread through the harness eye and the
appropriate reed dent, the threads being
stripped by the stripper arm 180. As the
necdle starts to advance, the pattern is again
moved wad the next harness called for by
the pattern is lifted, the needle being auto-
matically brought to rest as-before just be-
hind the line of heddle eyes carried by that
harness. This operation is repeated for each

alil

threading movement of the machine. The
operative is only required to push the hed-
dle eye over the needle hook and insert the
thread and momentarily close the switch,
the machine performing its required opera-
tion practically as quickly as the operative
can seize the next thread.

It will be seen that the endwise movement
of the heddle frames which is imparted to
each frame as it is lifted into position for
thread drawing is in the direction of travel
of the needle carriage. In pushing the suc-
ceeding heddle eye over the needle the
operative tends to press back or bunch the
adjacent unthreaded heddle eyes. When the
harness is restored to its original position-
its movement is in a reverse direction, 1. e.,
opposite to the travel of the needle carriage,
and this movement tends to throw the
threaded heddle to one side of the needle
path and out of further interference there-
with, and at the same time to throw the
heddles which have been bunched back into
a position where they are more accessible.

In Figs. 16 to 37, inclusive, there is shown
a form of machine substantially similar to
that shown in Figs. 1 to 15, inclusive, but
with the addition of devices for supporting,
separating and facing drop wires, other de-
vices for separating and positioning the
warp threads and mechanism providing for
the automatic seizure of the separated warp

thread and its insertion through the eye .

of the drop wire.

In this machine the only hand operation
is .the placing of the foremost heddle eye
from the designated harness over the head
of the needle. When the machine is there-
upon set into operation by the closure of
the controlling switch 130, the needle is
projected forward through the previously
positioned drop wire, seizing the also previ-
ously positioned warp thread and drawing
the same through the drop wire, heddle eye
and reed dent. The automatic stoppage of
the needle on its forward movement at or
in front of the designated heddle is per-
formed as before.

Referring first to the devices for support-
ing and automatically presenting the drop
wires which are designated by the numeral
290, these are substantially the same as those
shown in our prior Patent No. 1227537,
dated May 22, 1917. The drop wires are
arranged in two parallel banks on the front
or operator’s side of the machine (Figs. 17
and 18) between the warp separator 291
and the heddle frames. Previous to in-
stallation in the machine the drop wires are
strung upon the stringer or hanger bars 292
the ends of which are supported in the
frame-work of the machine. In this posi-
tion they are held in a compacted series and
released one by one by means of a releasing
ke: 293 (Fig. 25) the latter consisting of a-
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head having a helical Wing or flange 294

‘carried by a releasing rod 295 which passes

through a series of perforations in the drop
wires, the latter being so arranged as to
form a channel or passage for the releasing
rod. The rod-receiving perforation for one
wire is located slightly out of line with the
rod-receiving perforation for the next drop
wire, so that when installed in the machine
with the releasing rod in position the drop
wires assume the vertically staggered rela-
tion shown in Figs. 19 and 25. o

* Herein each stringer bar 292 is relieved of
the weight of the unthreaded drop wires,

5 the latter resting each alternate one on the

underlying supporting bar 296 and the in-
termediate drop wires upon the releasing
rod 295. The bar 296 for each bank is sup-
ported at one énd by a pin 297 (Figs. 19
and 25) which is removably seated in a slot
998 formed in the upright standard 299 se-
cured to the traveling carriage 300. The
latter is adapted to slide along the guide rod
301 extending lengthwise the machine, and
has a connection 302 (Fig. 17) to a flexible
band or belt 304 similar to the needle car-
riage driving belt 270. The belt 304 passes
over the guide sheave 305 (Figs. 17 and 18)
at one end of the machine and over the driv-
ing sprocket wheel 306 at the opposite end.
The sprocket wheel 306 is fixed on the trans-
verse shaft 307 which constitutes an exten-
sion of the shaft carrying the ratchet 274
employed to drive the needle carriage, . SO
that the belt 304 moves with the belt 270 and
the carriage 300 moves lengthwise the ma-
chine with the needle carriage.

The opposite end of each supporting bar

296 is supported by a second sliding car-
riage 303 also slidable in the guide rod and
fixedly secured to the carriage 300 to move
therewith. The ends of the supporting bars
996 are herein secured to a block 304’ (Fig.
20) resting on a tie rod 305’ which joins the
carriage 303 and the carriage 300. The
drop wires when installed in the machine
as described are compacted by means of a
packer carriage 310 which (Figs. 17 and
91) is mounted on rollers 311 to travel
along the track bar 301. The packer car-
riage is constantly pressed to the left as
viewed in Fig. 17 by the action of the
traveling releasing devices and to retard; its
movement on the track bar there is provided
a friction device such as the spring 312 car-
ried by the packer carriage and having
frictional contact with the track bar.

To engage and compact the drop wires
the carriage is provided with a plurality of
followers or packers 313 (Figs. 19 and 23)
held in alignment with each bank
wires and so arranged as to press against
the same. To equalize the pressure where
the banks of drop wires are of unequal
fength, cach follower 313 is carried upon

of drop’
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a rod 314 slidably mounted in the carriage
310. Each follower is also provided with a
rearwardly extending sleeve 315 (Fig. 23)
slidable in the packer carriage, each sleeve
having gear teeth 316 meshing with an in-
termediate pinion 317 the latter journaled
upon an upright axis within the carriage
310. This provides an equalizing effect of
the packers irrespective of any difference in
the extent of the two series, that is to say,
if one series is longer than the other the
pinion will allow the two packers to adapt
themselves to the unequal length of the two
series of drop wires. o '

The releasing rods 295 pass through the
sleeves 315, securing an extended journaled
support therein. The packer carriage is
prolonged vertically (Fig. 21) to present a
pair of upright slots 818 through which the
stringer bars 292 pass,
the back of the packer carriage (Fig. 19)
a vertically adjustable bracket 319 carrying
rollers 320 upon which the stringer bars
292 rest. ’ . !
. Referring to the releasing key, the shoul-
dered end of the spiral wing 294 holds back
the unthreaded series against the packer.
The perforation in each drop wire, however,
has a lateral offset indicated at 321 in Fig.
27, these offsets being presented in succes-
sive heddles.first up and then down. The
shape thus given the perforations is such
that they pass readily over the head of the
releasing key. By means of this alternating
formation, when the shaft is turned to bring
the shoulder of the spiral wing 294 into
alignment with the lateral enlargement of

there being fast to *°
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the foremost drop wire, the latter will pass -

over the releasing head -and be released and
separated from the remaining members of
the series, the helical wing 294 engaging the
drop wire and acting as a screw to feed it
along and discharge it from the end of the
releasing rod into the position indicated in
Fig. 25. A

Bach bank of drop wires has its own re-
leasing key and these act coordinately to re-
lease a drop wire first from one bank and
then from the other. To present a released
drop wire within the path of the needle a
conveying worm 322 (Fig. 25) is provided
for each bank which engages the released
heddle. Each worm is mounted upon a
worm shaft 323. The conveying worm 322
conveys the heddle to a position where it can
be turned for the passage of the needle by
means of the turning device 324. As shown
in Figs. 25 to 29, inclusive. the turning
worm is provided with flanged faces 325 and
396, the nner or leading one of which has a
radial slot or opening 827 to receive edge-
wise the advancing drop wires as indicated
in Fig. 29. The radial siot opens into a re-
cess 328 whi.  is deepened toward the face
296 so that as the drop wiré enters the slot it
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is' gradually turned by the recess 328 into
the position represented in I"igs. 25 and 28
where it is faced with the threading opening
(herein the elongated slot) presented square-
ly to the drawing-in needle 140. The two
positioning and turning worins work on op-
posite sides (Figs. 22 and 26) of the upright
standard 299, the latter providing an abut-

ment against which the drop wires are

pressed by the turning worm and between
which and the worm it is held in a flatwise
faced condition. The flanges 825 and 826 of
the worm are caused, one to overlap the side
of the wall 299, and the other to enter a
groove therein so that the drop wire- is held
rigidly Dbetween the two flanges, the wall
and the face of the worm. After the retrac-
tion of the drawing-in needle, continued ro-
tation of the turning worm presents to the
face of the drop wire a worm portion 329
which is abruptly deepened and also beveled

so that the threaded drop ‘wire is turned.

back to its normal or edgewise position as
shown in Fig. 27, complete movement of the
worm giving the threaded drop wire a push
to the right as viewed in Fig. 25.

In order to release and face a drop wire

“from each bank zlternately for the action of

the needle, the two worm shafts, each facing
a drop wire once for each revolution, are
timed 180° apart and make each one full
revolution for two thread drawings, while

the two releasing shafts (which release a’

drop_ wire for each.full revolution) are

5 timed 90° apart and make one full revolu-

tion for every four thread drawings. This
provides for the presentation of a drop wire
from one series for one thread and a drop
wire from another series for the next sue-
ceeding thread. !

The driving mechanism for the worm and
releasing shafts together with speed change
mechanism are carrjed upon the auxiliary
head 330 sustained by the sliding carriage
303 (Figs. 20 and 24). Referring more par-
ticularly to Figs. 17 to 20, the transmission
mechanism on the auxiliary head is operated
by means of a common actuating shaft 331
which is turned at intervals by the main
driving mechanism of the machine. At the
auxiliary head 830 (Figs. 20 and 24) the
actuating shaft 331 is provided with a driv-
ing pinion 332 which meshes with the gear
333 fastened upon the end of a short con-
necting shaft 334 for one of the releasing
rods 295. The end of each releasing rod is
removably connected in relation to its driv-

-ing shaft by means of a chuck 835 from

60

which it can be readily withdrawn for pur-
poses of removal from the machine. The

companion shaft for the remaining releasing

rod is driven at the samé speed, but in an
opposite direction by means of intermeshing
gears 336—336 of equal diameter. The gear
333 on the shaft 334 is also caused to mesh

miR i}

with the gear 337 on the end of one of the
worm shafts 323, such gear being of half the
diameter of the gear 333 so that the worm
shaft is driven at twice the speed of the re-
leasing shaft. The remaining worm shaft is
driven in an opposite direction, but at the
same speed, by means of intermeshing gears
338 of equal diameter.

In order to present an unthreaded drop
wire from a single bank for each threading
operation where a single bank only is em-

‘ployed, the speed of rotation of the releas-

ing rod and worm shaft is increased by
means of speed change mechanism on the
auxiliary head. This comprises a sliding
sleeve 840 splined to the actuating shaft 331
but movable longitudinally thereon. The
sleeve carries the gear 332 and also a gear
341 of greater diameter, the latter on longi-
tudinal movement of the sleeve being adapt-
ed to engage the gear 342 which is also fast
on the shaft 334 with the gear 333. The pro-
portions of the gears are such that when the
sleeve is moved from the position shown in
Fig. 20 to a position effecting engagement
between parts 841 and 3842, the speed of
the worm shafts and releasing rods is dou-
bled. "The sleeve is provided with a grooved
finger piece 343 for seizing and moving the
same and a hub or extension 344 is also pro-

-vided carrying a pair of positioning grooves

adapted to engage with a spring-pressed pin
345 seated in the head so that the gear-car-
rying sleeve will be automatically positioned
in either of its working positions.

The common drive shaft 331 has a sprocket.
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wheel 350 driven by the sprocket chain 351,

the latter in turn being driven from the
sprocket wheel 352 on the driving shaft 853
(see Fig. 18). The latter constitues an ex-
tension of the main drive shaft 109 which is
turned one complete revolution for each cycle
of machine operations so that the drive shaft

331 likewise is turned once for each thread-

ing operation.
Driven from the same driving shaft 831

“we have also herein provided a thread-sepa-

rating device adapted to separate and posi-
tion a thread in the needle path for each
thread drawing. Herein such thread-sepa-
rating device is in the form of a sleeve mem-
ber 291 splined upon the driving shaft 870,
the latter journaled in the frame of the
machine and driven from the driving shaft

331 by the intermeshing gears 871 and 872.

Referring to Figs. 85 to 37, inclusive, the
sleeve member 291 has a corrugated tapered
nose 373 which strokes the threads into
parallelism, this being succeeded by a spiral-
ly grooved portion 374, the advancing lip of
which picks off the foremost thread and con-
vevs it along into the path of the needle. -
The spirally grooved sleeve 874 can be
angularly adjusted upon the sleeve member
291. For this purpose the sleeve 874 termi-
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nates in a flanged portion 875, having a
recess in which there is adapted to seat the
pin 376 slidably mounted in the collar 377,
the latter being fast to the sleeve 291 by
means of the set screw 378 shown in Fig.
87. The opposite end of the pin 376 is thread-
ed into a disk 879 which latter is normally
held close against the face of the collar 377
by the stud 380. The latter has one end
tﬁ’read‘ed into the disk 379, but is provided
with a head 381 sliding in a recess in the col-
lar, a spring being interposed between the
head and the bottom of the recess yieldingly
to force the disk 379 into the position shown.
The disk 379, however, may be drawn to-the
left (as viewed in Fig. 36) withdrawing
the pin 876 from the flange of the sleeve 374
whereupon the latter may be turned, there-
by to adjust the lip of the serew or helix in
different angular positions about the shaft.
The flange 875 may be provided with a plu-
rality of recesses distributed circumferen-
tially about the same to permit of different
positions of adjustment of the pin 376.
The collar 377 is circumferentially grooved
as shown, in Figs. 85 and 36, the collar rest-

-ing by its groove on the hook-shaped bracket

382 (Figs. 22, 35 and 36) which latter is
fastened to an upright arm 383 carried by
the traveling heddle facing carriage 300 so
that the separating worm 291 advances pro-
gressively across the machine always in fixed
relation to the heddle and the needle car-
riages. .

m the form of machine just described a
slight modification in the mechanism for
moving the stop bar 170 and the needle per-
mits the entire needle movement to be auto-
matically performed as before, the needle
starting from its automatically pattern con-
trolled position at the designated heddle
frame, moving quickly forward through the
threading perforation of the drop wire to
engage a warp thread, then being retracted
for its full'movement and finally advancing
again to its next position of rest.

The controlling mechanism for the needle
and stop bar in the modified form of ma-
chine is shown more particularly in Figs.

16, and 30 to 34, inclusive. It comprehends.

a slightly modified form of driving clutch
interposed between the rack bar 157 and the

“needle driving shaft 158 and a modified
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form of stop.bar with controlling devices
therefor. Referring to Figs. 30 to 33, in-

‘clusive, the needle driving shaft 153 is

driven from the rack bar 157 through an in-
termediate pinion 400 and drivingiand driven
clutch members 401 and 402, the former
fixedly secured to the pinion and the latter
to the needle driving shaft. The gear 174
which mesh. s with the stop bar driving gear

" 173 1s carried by the clutch member 402. As

in the case of the needle driving device for
the machine first described, the driving

1,482,648

clutch member has ,a/drivin tooth 403 hav-

ing one side beveled and the opposite side
flat, working in a recess 404 in the side of
the driven clutch member 402. When the
stop bar is brought to rest by the harness
bar 47 which has been shifted, the driving
member 401 separates longitudinally from
the driven member and withdraws the clutch
tooth 403 from the recess 404, subsequent
movement of the driving member continu-
ing with the clutch teeth resting against the
edge of the driven member. The driving
member, however, has a hub 405 which en-
ters within the driven member and has one

end of a spiral spring 406 attached thereto,

the opposite end being secured to the inte-
rior of the shell of the driven member.

- When the needle and its stop bar are brought

to rest the driving clutch continues its move-
ment and by so doing winds up the spiral
spring 406. This is later relied upon to give
a quick initial forward movement to the
needle when the machipe is first set into oper-
ation. This is done by freeing the stop
member from its abutment so that the stop
member and the needle are urged forward
under the power of the spring 406 and move
quickly forward to their extreme forward
limit of movement. This gives a clockwise
rotation to the driven clutch member 402 as
viewed in Fig. 33 bringing the tooth of the
driver and the notch of the driven member
again into registration. The driving mem-
ber then starts to turn reversely in a contra-
clockwise direction and the flat face of the
tooth engaging the flat shoulder in the re-
cess turns the driven member’ contra-clock-

“wise as viewed in Fig. 33 and initiates the

retractile movement of the needle. -

To provide for the release of the stop bar

‘the latter (Figs. 30 and 81) carries near its

forward end a pivoted depending lug 410
which is normally pressed into the right an-
gled position shown in Fig. 31 by a spring
411. 'The stop lug 410 has a rearwardly pro-.
jecting finger 412, the end of which 'nor-
mally underlies a pivoted detent 413 so that

. when the lug meets-with the obstruction of

the displaced lifting bar 47 it is immovable

-and brings the stop bar to rest. The detent

418, however, is pivoted upon the stop arm
and is provided with the armature 414
adapted to be attracted by the magnet 415,
the latter carried by the stop bar. When
the armature is lifted by energization of the
magnet the detent is moved out of the path-
of the finger 412 so that the lug no longer
acts as a stop but yields readily backward
against the spring 411, .
The magnet 415 (see Fig. 16) is in direct
circuit- with the push button 130 and the bat-
tery 92 so that when the button is pressed
the stop bar is freed and moves quickly for-
ward. The forward end of the stop bar car-
ries a contact piece 416 which is connected
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through the circuit wire 417 (Fig. 16) with
the magnet 128. When the stop bar has
moved to its forward movement the contact
416 engages contacts 418 carried by a bracket
419 fastened to the machine frame, the con-
tacts 418 being included in the circuit wire
420 which connects through the battery 92
with the remaining terminal of the magnet
128. As soon as the stop bar and needle
have completed their forward movement,
therefore, the magnet 128 is energized,
clutching the motor of the driving shaft to
the machine and initiating the threading
movement of the needle which causes the re-
traction of the needle and then its advance-
ment to the next pattern:designated posi-
tion. . '

It will be obvious that the hand method -

of inserting the warp threads without the

) use of the automatic thread separator may

be employed in connection with the drop
wire facing mechanism, and that warious
other departures from the illustrated form
of machine may be had. »

While we have herein shown and de-
scribed for purposes of illustration one spe-
cific form ol’ the invention, it is to be under-
stood that the same is not limited to the de-
tails of form or arrangement or the specific
construction of parts herein shown, and that
various mechanisms and features herein de-
scribed may be embodied in machines of
widely different types and for other pur-
poses than those herein described, all with-
out departing from the spirit of the inven-
tion.

Claims:

1. In a harness designating machine, the
combination with supports for a plurality
of harnesses, means for giving said sup-
ports each a combined lifting and substan-
tial endwise movement, pattern control}ed
means for selectively actuating said moving
means, a needle. and means for cansing rela-

_tive movement between the needle and the

harnesses transverse the harness support.
2. In a harness designating machine, the
combination with supports for a plurality of
harnesses, means for giving said supports
each a substantial endwise movement, pat-
tern, controlled means for selectively ac-
tuating said moving means and drawing-in
mechanism, with means for causing rela-
tive movement between the same and the
harnesses transverse the harness supports.
3. In a harness designating machine, the
combination with supports for a plurality
of harnesses, a power-driven actuator to
Lift the individual supports, a pattern mech-

anism for rendering the actuator effective as’

regards a selected harness, and starting
means for applying power to said machine

and causiug its stoppage after the lifting of.

a single harness. . o
4. In a drawing-in apparatus, the combi-

RIR>]

nation of a plurality of harness supports
having controlied means for selectively des-
ignating a given harness, a mechanically ac-
tuated thread placing device having a path

transverse the harness supports, and means 7

to interrupt the operation of said thread
placing device after each thread placing op-
eration, to stop the same in proximity to the
designated harness. .

5. In a warp drawing apparatus, the com-
bination with a plurality of harness sup-
ports, of means for selectively moving one
of said supports to designate the same, a
mechanically actuated thread placing de-
vice having a path transverse the harness
supports, and starting means to cause the
actuation of the said thread placing device,
and also to cause its automatic stoppage in
proximity to the designated harness,

6. In a warp drawing apparatus, the com-
bination with a plurality of harness sup-
ports of means for individua'ly moving said
supports selectively to designate the same., o
mechanically actuated thread-placing de-
vice, and means for causing the actuation of
said device and its automatic stoppage at a
point definitely related to the designated
harness support. '

7. In a warp drawing machine, the com-
bination with a plurality of harness sup-
ports, pattern-controlled mechanism for se-
lectively designating said supports, a draw-
ing-in needle, means for giving said needle
a thread-placing movement, means con-
trolled by said pattern mechanism for auto-
matically stopping said needle in a posi-
tion having a definite re'ation to the desig-
nated harness, power-driven means to ac-
tuate said machine and starting means for
sald power-driven means to cause said ma-
chine to perform one complete threading
eycle followed by its automatic stoppage.

8. In a warp drawing device, the combi-
nation with a plurality of harness supports,
a needle having a reciprocatory path above
the line of heddle eyes, means for selectively
raising said harness supports, and means for
stopping the needle in a position having a
definite relation to the harness of the raised
harness support.

9. A warp-drawing machine having, in
combination, a plurality of harness sup-
ports, variable pattern-controlled ‘mecha-
nism for selectively elevating the same, a
mechanically-actuated thread-placing de-
vice having a reciprocatory path in line
with the heddle eyes of an elevated harness,
and means to interrupt the action of the
thread-placing device to permit the manual
application of the heddle to the thread-plac-
ing device.

10. In a warp drawing machine, the com-
bination with a plurality of harness sup-
ports. .a mechanically actuated needle, a
driving member, ‘starting means to move
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said driving member through one complete
cycle followed by the automatic stoppage
thereof, a yielding driving connection be-
tween said driving member and the needle,
and pattern-controlled stopping means for
stopping said needle at different positions.

11, In a drawing-in machine, the combi-
nation with a plurality of harness supports,
pattern-controlled means for moving said
supports automatically to designate a se-
lected harness, a needle, a needle driving
member, a yieldable connection between the
needle driving member and the needle, and
a pattern-controlled stop device automati-
cally to stop the needle in a position having
a definite relation to the designated harness.

12. In a drawing-in machine, the combi-
nation with a plurality of harness supports,
pattern-controlled means for moving said
supports automatically to designate a se-
lected harness, a needle, a needle driving
member, a yieldable connection between the
needle driving member and the needle, a pat-
tern-controlled stop device automatically to
stop the needle in a position having a definite
relation to the designated harness, power-
driven means for actuating said pattern
mechanism-and needle driving member, and
starting means to cause the automatic oper-
ation of said machine for one threading
movement followed by the automatic stop-
page thereof. :

13. In a warp drawing machine, the com-
bination with a plurality of harness sup-

5 porting members, a mechanically actuated

needle driving member therefor, a yield-
able connection between the driving member
and the needle, a stop bar adapted to be

. moved with the needle also through said

40

60

driving connection, and pattern controlled
means for selectively designrating and mov-
ing a harness supporting member, the move-
ment thereof bringing the same into the path

of the stop Bar and causing the automatic
i stoppage of the needle in a position having a

definite relation to said designated harness. -

14. A warp drawing machine having a,
plurality of harness suporting bars, pattern-
controlled means for selectively moving the

¢ gsame, a mechanically actuated needle and a

stop member for the needle adapted: to en-
gage and_ be stopped by the movement of
the supporting bar. '

15. A warp drawing machine having a
plurality ‘of harnéss supporting bars, pat-
tern-controlled means for . giving them a
combined longitudinal and vertical move-
ment, a fixed member having slots through

awhich the ends of said bars work, a mech-

anically actuated needle and a needle stop
member having a reciprocatory path at the
side of said fixed member and adapted to
engage the harness supporting bar which is
projected therefrom.

16. A warp-drawing machine having, in

1,482,648

combination, a mechanically-actuated re-
ciprocatory thread-placing device, means for
supporting harnesses with the harness eyes
at a different level from the path of said

thread-placing device, and means for ar-'T

resting the operation of the thread-placing
device when the latter is in a position having
a definite relation with a given harness.
17. In a warp drawing machine, the com-
bination with a plurality of harness sup-
ports, an actuator for selectively moving
said harness supports, pattern - controlled
mechanism for placing said actuator in
operative engagement with a selected har-
ness support, a driving shaft, a primary

80

driving member, means under the control .
of the operative for connecting the said driv-

ing member to said driving shaft and turn-
ing the same for one complete threading
movement, and then causing its automatic
stoppage. a member to which reciprocatory
moveinent is imparted by said drivingshaft,
connections whereby said reciprocatory mem-
ber drives said actuator and pattern mech-
anism, a needle, a needle driving shaft, a
yieldable driving connection between said
reciprocatory member and said needle driv-
ing shaft, and a stop member geaved to said
needle shaft to move simultaneously with
the needle.. _ ' :
18. In a warp drawing machine, the com-
bination with a reciprocatory needle, of a
needle driving gear, a thread-stripping arm
and an actuating device mounted on said
gear for reciprocating said stripper arm.
19. In a warp drawing machine, the com-
bination with a plurality of harness sup-
porfs, pattern-controlled means for selective-
ly /designating a harness, a reed support, &
needle, and mechanism’ for actuating said
needle simultaneously to draw a thread
through the eye of a designated harness and

“the reed, and means for stopping said needle

in ‘a position having a definite relation to a
designated harness.

20. In a warp drawing apparatus, the
combination with a plurality of harness
supports, pattern-controlled means for se-
lectively designating a harness, a reed sup-
port, a threading device, mechanical ‘means
for moving said threading device to draw
a thread through the heddle eye of a desig-
nated harness and a selected reed dent, and
means for automatically bringing the thread-
ing device to-rest in convenient location to
the next designated harness to permit the
manual application of the heddle eye thereof
to the threading device. :

21. In a warp drawing machine, the com-
bination of supporting means for a plurality
of harnesses in parallel arrangement; a
mechanically actuated thread-placing device
facing the plurality of parallel harnesses;

‘means for moving each of said harnesses

relatively to the others; and means to cause
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said device to stop at or adjacent to the
heddle eye of the harness having the heddle
next to be threaded, the heddle eyes of the
other harnesses automatically remaining out
of the path of the thread-placing device,
22. In a warp drawing machine, the com-
bination of supporting means for a plurality
of harnesses in parallel arrangement, pat-
tern - controlled means for selectively des-
ignating and moving the harness having
the eye next to be threaded relatively to the
other harnesses, a mechanically actuated
needle facing the plurality” of parallel
harnesses, and means to cause stoppage of

5 the same at or adjacent the eye of the

designated harness, the other harnesses auto-
matically remaining out of the path of the
needle. :

23. In a warp drawing machine, the com-
bination of supporting means for a plurality
of harnesses in parallel arrangement, means
for moving each of said harnesses rela-

“tively to the others, a mechanically actuated

thread-placing device facing the plurality

5 of parallel harnesses and pattern-controlled

means to cause stoppage of the same at or
adjacent the eyes of a selected harness hav-
ing the eye next to be threaded, the eyes
of the other harnesses automatically re-
maining at a different place and the eyes of
the selected harnesses In the same plane as
the plane in which the path of the thread-
placing device lies.

24. Tn a warp drawing machine the com-
\bination with supporting means for a plu-
rality of harnesses, a thread-placing device,
mechanical means for actuating the same,
pattern controlled means for moving a given
harness having the eye next to be threaded
to position its eyes in the plane in which
the path of movement of the thread-placing
device lies, the eyes of the remaining
harnesses being maintained outside of said
plane, and means to arrest the thread plac-
ing device in a position having a definite
relation to said given harness.

25. A warp drawing machine having in
combination with supporting means for a
plurality of harnesses, a thread-placing de-
vice, mechanical means for actuating the
same, -means for moving a given harness
having the eye next to be threaded with its
eyes in the plane in which the path of move-
ment of the thread-placing device lies, the
eyes of the remaining harnesses being main-
tained outside said plane and means to
arrest the movement of the thread plac-
ing device with the latter in a position hav-
ing a definite relation to said given harness.

26. In a warp drawing machine the com-
Lination with a reciprocating thread-placing
device, supports for a plurality of harnesses,
means for mechanically actuating the
thread-placing device, pattern-controlled
mechanism for selectively designating the

harness having the eye next to be threaded
by causing relative movement between the
harness suports, driving mechanism for the

machine, means controlled by the operator

for starting the driving mechanism, auto-
matic means for stopping the driving
mechanism at a predefermined stage, stop’
mechanism also controlled by the pattern
mechanism to stop the thread-placing device
at a variable point fixed with relation to the
designated harness said. pattern-controlled
mechanism being automatically moved by
the driving mechanism to shift the pattern
and then relatively to move the harness sup-
ports while the thread-placing device is re-
tracted out of interference with the heddles.
27. In a warp drawing machine the com-

ik

80

bination with supporting means for a plu-

rality of harnesses, pattern-controlled means
for selectively designating the harness hav-
ing the eye next to be threaded, a mechan-
ically driven thread-placing device, power
driven means for actuating the machine,
means for starting the machine and for
automatically stopping the same at a pre-

85

20

determined stage in each threading move-

ment to permit the manual application of
the heddle eye to the needle, and means
automatically to cause relative feeding
movement between the thread-placing de-
vice and the harness supporting means.

28. In a warp drawing machine the com-
bination with supporting means for a plu-
rality of harnesses, pattern-controlled means
for selectively designating the harness hav-
ing the eye next.to be threaded, a mechan-
ically actuated thread-placing device adapt-
ed to be reciprocatively moved and brought
to rest in a position having a definite rela-
tion to the designated harness to permit the

95

100

manual application of the heddle eye to the -

same, and means for automatically causing
the relative feeding movement between the
thread-placing device and the harness sup-
porting means,

29. The combination of a movable reed
support, a thread-placing device, and means
controlled by the varying position of the
reed support for causing feeding movement
of the thread-placing device.

- 80. In a warp drawing machine, the com-
bination with a thread-placing device, a car-
riage therefor, mechanism for moving the
carriage, a longitudinally movable reed sup-
port, reed separating mechanism carried by
the thread-placing carriage, means for ac-
tuating said mechanism.to engage and sep-
arate the next adjacent reed splits, said
mechanism at each actuation tending to
cause relative movement between the same
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and the reed, and means controlled by the

movement of the reed support for setting in
operation the carriage feeding mechanism
to feed the thread-placing carriage in the
opposite direction.
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31. In a warp drawing machine, the com-
bination with a thread-placing device, a
carriage therefor, mechanism for moving
the carriage comprising a feeding ratchet, a
sprocket wheel turned thereby, a flexible
connection engaging the same and .attached
to the carriage, a pawl, a reciprocatory pawl

-carrying arm, a 10ngitudinallﬁ movable reed

support, reed separating mec anism carried
by the thread-placing carriage, means for

- actuating said mechanism to engage and

separate the next adjacent reed splits, said
mechanism at each actuation tending to
cause relative movement between the same
and the reed, means for imparting a con-
trolled feeding movement to the pawl com-
prising a pawl actuating member, and means
controlled by the movement of the reed sup-
port for controlling the extent of feeding
moviament imparteg to the ratchet by the
awl.

39. In a warp drawing machine, the com-
bination with a thread-placing device, a car-
riage therefor, mechanism for moving the
carriage comprising ‘a feeding ratchet, a.
feeding pawl, means for imparting a feed-
ing movement to the pawl, a longitudinally
movable reed support, reed separating
mechanism carried by the thread-placing
carriage, means for actuating said mecha-
nism to engage and separate the next adja-
cent reed: splits, said mechanism at each ac-

-~ tuation tending to cause relative movement

35

between the same and the reed, and a mem-
ber connected to the reed support and moved
thereby to limit the movement of the pawl
whereby the displacement of the reed sup-

_ port controls the extent of feeding move-
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ment imparted by the pawl.

33. In a warp drawing machine, the com-
bination with a longitudinally movable reed
support, a thread - placing device, a carriage
for the same, progressively operated reed
opening mechanism on the carriage tend-
ing to cause relative movement between the
reed ‘and the carriage, and means to cause
feeding movement of the carriage dependent
on the displacement of the reed.

34. In a warp drawing machine, the com-
bination with a longitudinally movable reed
‘support, a thread-placing device, a carriage
for the same, progressively operated reed
opening mechanism on the carriage tending
to cause relative movement between the reed
and the carriage, and means to cause feed-
ing movement of the carriage dependent
on the displacement of the reed, said feed-
ing means including a feeding ratchet and
pawl and means connected to the reed sup-
port to control the feeding movement im-
parted by the pawl.

35. In'a warp drawing machine, the com-
bination with a thread-placing device, a car-
risge therefor, a carriage feeding wiecha-
nism, a reed support, a reed-opening vaecha-

1,482,648

nism and means dependent on the reed-
opening mechanism for controlling said
feeding mechanism. , :
. 36. In a warp draw'm‘% machine, the com-
bination with a thread-placing device, a car-
riage therefor, a carriage feeding mecha-
nism, a reed support, and means dependent
on the spacing of th

said feeding mechanism.

37. In a warp drawing machine, a mov-
able carriage, an independent and se arably
wmovable support for a series of parallel ele-
ments, and automatic feed mechanism con-
trolled by the position of the support for
said parallel elements for feeding said car-
riage. '

38. In a warp drawing machine, a mov-
able carriage, a thread-engaging device with
operating mechanism therefor mounted on
said carriage, an independently and sepa-
rably movable support for a series of par-
allel elements, and automatic feeding mech-
anism for the carriage sensitively controlled
by the position of said separably
support.

39. In a warp
ersing thread-engaging device, a separately
and longitudinally movable support for a
series of parallel elements, a ratchet and

pawl mechanism for causing traversing

‘movement_of the thread-engaging device,

and means adapted to be moved by the said
movable support for sensitively controlling
the feeding movement imparted by the
pawl. B

- 40. In a warp drawing machine, the com-
bihation with a reed support, a carriage, a
rotary spiral reed opener on said carriage,
o shaft therefor, a driving rock shaft on
said carriage, connections for converting
each oscillatory movement of said shaft into

e reed for actuating

movable
. 80
drawing machine, a trav-'
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one complete Totation of said reed opener °

shaft, a vertically moyable actuator rod for
moving said rock shaft, an actuator bar ex-
tending lengthwise of the machine, said rod
being 1n operative relation thereto in all po-
sitions of the carriage, and pattern-con-
trolled means for raising and lowering said
bar to actuate the reed opener.’

41. In a warp drawing machine, the com-
bination with a reed support, a _carriage, a
reed opener thereon, a vertically movable
actuator on the machine, and means on said
carriage engaging said actuator to move
said reed opener. .

49. In a warp drawing machine, the com-
bination with a reed support, a carriage, a
spiral reed opener thereom, a driving rock
shaft, connections to convert the oscillatory

- movement of the rock shaft into one com-

plete rotation of the reed opener, and means
on the machine to oscillate said rock shaft.

43. In a warp drawing machine, the com-
bination with a carriage of a reed opener
thereon, & read support; an actuator on the
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machine having both g vertical and an end-

© Wise movement, means on said carriage op-
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ing means for g

erated by the vertical movement of said ac-
tuator to move said reed opener, and means
operated by the endwise movement of said
actuator to move said carriage,

44. In a warp drawing machine, in com-
bination, a carriage, feeding mechanism
therefor, a reed support; a_thread-placing
device and reed opener on said carriage, and
a pattern-controlled actuator for operating
the feeding mechanism and the reed opener.

45. In a warp drawing machine, support-
plurality of harnesses, a
thread-placing device, driving mechanism
with automatic stopping means to interrupt
the movement of the tiread-placing device
at a point where the eye of the harness next
to be threaded may be manually applied
thereto, and a starting device adapted to be
carried by the hand of the operator,

6. In a warp drawing machine, sapport-
ing means for a plurality of harnesses, a
thread-placing device, driving mechanism
with automatic stopping means to interrupt
the movement of the thread-placing device
at a point where the eye of the harness next
to be threaded may be manually applied
thereto, and a starting device adapted to be
carried by the hand of the operator, while
leaving the fingers available for the manip-
ulation of the heddles. ‘

47. In a warp drawing machine, support-
ing means for a plurality of harnesses, pat-
tern-controlled means for designating the
harness having the eye next té be threaded,
driving mechanism, automatic stoppage

means to stop the same after the compleiion

of a given movement, and a starting device
adapted to be carried by the hand of the
operator. ‘ i

48. In a warp drawing machine, support-
ing means for 5 plurality of harnesses, a
thread-placing device, driving mechanism,
a starting device adapted to be carried by
the hand of the operator while leaving the
fingers available for: the manipulation of
the heddles, and automatic stoppage means
to stop the movement of the thread-placing
device after the completion of a given move-
ment. _ .

49. In a harness-finding machine, means
for supporting a plurality of harnesses, pat-
tern-controlled means for moving a selected
harness, a driving member and a driven
member for said pattern-controlled means
with means provided for automatic disen-
gagement of said members on the comple-
tion of a predetermined movement, and g
starting device controlled by the operator.

50. In a harness finding machine, means
for supporting a plurality of harnesses, pat-
tern-controlled means for designating a se-
lected harness, 4 mechanically actuated
needle driving mechanism including adriv-

e

ing member and a driven member with means

roviding for automatic disengagement on
B fe 5%

the completion of a predetermined move-
ment, and a starting device controlled by the
operator. ' _

51. In a harness-finding machine, means
for supporting a plurality of harnesses, pat-
tern-controlled means for moving a selected
harness, a driving member and s driven
member for said pattern-controlled means
with means provided for automatic disen-
gagement of said members on the comple-
tion of a predetermined movement, and a
starting device controlled by the operator
comprising an electrically controiled device
provided for the initial engagement of said
driving and driven members, and a control-
ling switch adapted to be carried by the hand
of the operator while leaving the fingers
available for the manipulation of heddles.

52. In a textile machine, the combination
with harness designating means, of a driv-
ing member and a driven member therefor,
a clutch device for connecting one to the
other, a disengaging member fo causing dis-
engagement of the clutch device after a
given movement of the driven member, elec-
trically-controlled means for rendering said
disengaging member inoperative to allow
the engagement of the clutch, and a switch
at the operator’s position to control said de-
vice. '
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53. Ina warp drawing apparatus, the com-

bination of means for supporting" a plural-’
ity of harnesses, pattern-controlled means
for selectively designating a harness, a
needle, mechanism for actuating said needle,
a driving member and a driven member for
said mechanism a clutch device for connect-
ing one member to the other, disengaging
means for causing disengagement of the
clutch device after one threading movement
of the needle, electrically controlled means
for causing engagement of the clutch device
and a manual switch at the operator’s posi-
tion to control the same.

54. A harness-finding machine having
supperting means for a plurality of har-
Nesses, pattern-controlled means for selec-
tively designating the same, electrically con- .
trolled driving means, and a palm-carried
switch for controlling the same. ,

55. Ina harness-finding machine, the com-
bination of supporting means for g plu-
rality of harnesses, pattern-controlled means
for selectively designating the harness hav--
ing the heddle eye next to be threaded to as-
sist the operator in manually placing the eve
over the thread-placing device, and a mov-
able work rest for the operator,

In a warp drawing machine, the com-
bination of supporting means fora plurality
of harnesses, pattern-controlled means for
selectively designating the harness having
the heddle eye next to be threaded to assist
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~ the operator in manually placing the eye
over the thread-placing device, 2 mechan-
jcally actuated thread-placing device to
‘place the thread in said heddle eye, means
5 for stopping the same in a position having a

Jefinite relation to a selected harness and a

movabler work rest for the operator.

57. In a textile machine, the combination

‘of a machine bed, harness supports, & needle
10 carriage arranged to travel along the bed
and a work rest also mounted to travel along
thebed. .

58. In o harness finding apparatus, -the
combination of supporting means for a plu-
15 rality of harnesses, pattern means for se-

lectively designating the harness having

the eye next to be threaded, and pattern-
- controlled signal
special requirement in the draw.

59. In a warp drawing machine a me-
chanically actuated threading device, harness
supports, pattern-controlled means to desig-
nate the harness having the eye next to be
threaded, means to start and stop the move-

20

95 ment of the threading device, and pattern--

controlled signals for indicating special re-
quirements of the drawing.

60. In a warp drawing machine, the com-
bination of supporting means for a plural-
30 ity of harnesses, patiern controlled means
for selectively designating the harness hav-
ing the eye next to be threaded, and pattern-
controlled means for indicating an
mal characteristic of the regular pattern.

61. In a warp drawing machine, the com-
bination with drawing-in means, of start-
ing $emd stopping means therefor, pattern
devices to -control the operation . of -said
drawing-in means, and signals controlled
40 thereby. . _ )

62. In a warp drawing machine, the com-
bination with drawing-in means, of start-
ing and stopping means therefor, pattern
devices to control the operation of said
45 drawing-in means, and visual signals con-

35

trolled thereby and observable by the oper-

ator,

63. In a drawing-in machine, the .com-
bination with drawing-in mechanism, a at-
80 _tern member, operating devices contro led
thereby, electrically controlled signal means
to indicate special requirements of the draw,
and means- for -selectively controlling said
.signals_ including pattern-controlled con-
68 tacts.

64 In a drawing-in apparatus, the com-
bination of a plurality of harness supports,
a mechanically-actuated thread placing de-
vice, a pattern member, pattern-controlle
60 means to designate the harness having the

eye next to be threaded, means to start and

stop the thread-placing device to erform a

designated thread movement, e ectrically

controlled signals to indicate special re-
. quirements of the draw, and means for se-

means for indicating &

abnor-.

.eye which has
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lectively controlling said signals by pat-
tern-controlled contacts.

" 65. The combination with pattern con-
trolling means, of one or more signals to
indicate special conditions relating to the
warp-drawing operation to be fulfilled by
the operator, and mechanism governing said
signals controlled in predetermined arrange-
ment by said pattern controlling means.

66. In a warp drawing machine the com-
bination with harness supports, of a thread-
placing device, power-driven mechanism for
actuating the same, means to initiate the
power-driven movement of the thread-plac-
ing device and stop the same
ing movement, and means to present a drop
wire to the said thread-placing device.

g7. In a warp drawing machine the com-
bination with harness supports, of a thread-
placing device, power-driven mechanism for
actuating the same, means to initiate the
power-driven movement of the thread-plac-
ing device and stop the same for each
threading movement, and means automati-
cally to present a warp thread to the said
thread-placing device.

68. In a warp drawing machine the com-
bination of harness supports, a thread-plae-

-ing device, pattern-controlled mechanism to

designate the harness for the heddle eye
next to be threaded, drop wire presenting
mechanism,
thread-placing device for each thread draw-
ing, the said device being" automatically
stopped in a position having a definite re-
lation to the designated ‘harness and when
started being mechanically moved through
the presented drop wire and then retracted
to place the thread through the drop wire
and heddle eye.

69. In a2 warp drawing machine 2 draw-
ing-in needle, a plurality of harness sup-
ports, drop-wire presenting mechanism, pat-
tern-controlled means for stopping the needle
at each thread drawing in proximity to the
harness having the eye next to be threaded,
and starting means controlled by the opera-
tor for moving the needle first through the
een manually placed over the
same and through the presented drop-wire
and thence retracted for the drawing-in op-
eration and then again advanced to its next
stopping position.

70. In a warp drawing machine, a draw-
ing-in needle, 2 plurality of harness sup-
ports, drop-wire presenting mechanism,
means for automatically pregenting selected

warp. threads to the needle, pattern-con-

d trolled mechanism for stopping the needle at

each thread-drawing in proximity to the
harness having the eye next to be threaded,
and starting means controlled by the oper-
ator for moving the needle first through the

eve which has been manually placed over.

the  same, thence through the presented

for each thread-
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drop-wire to engage the presented warp
thread, thence retracted for the drawing-in
operation, and then advanced to its next
stopping position,

71. In a warp drawing machine the combi-
nation of harness supports, drop-wire pre-
senting mechanism, a threading device, pat-
tern-controlled means to stop the same at
cach thread-drawing in proximity to the har-
ness having the eye next to be threaded, auto-
matic warp thread selecting and presenting
means, and starting means to start the
threading device to perform a complete
threading movement before stopping at the
next selected position of rest.

72. In a warp drawing machine, the com-
bination of harness supports, drop-wire
presenting mechanism, a threading device,

‘pattern controlled means to stop the same

at each thread-drawing in proximity to the
harness having the eye next to be threaded,
and starting means to start the threading
device to perform a complete threading
movement before stopping at the next se-
lected position of rest. :

5. In a warp drawing machine, a recipro-
catory threading device, pattern controlled
means to stop the same at each thread-draw-
ing at a variable point, and starting means
controlled by the operator to move the same
for its complete reciprocatory movement ir-
respective of its stopping point.

74. In a warp drawing machine, a recipro-
catory threading device, driving means
therefor, pattern-controlled means to stop
sald device at varying points in its advanc-
ing movement, and a spring device to store
up the driving impulse when the threading
device is stopped and cause the same to com-
plete its advance movement when started.

75. In a warp drawing apparatus, the
combination with harness supports, of
pattern - controlled designating mechanism
therefor, means for operating the same,
drop-wire presenting mechanism actuated by
said operating means, and means to inter-
rupt the operation of the machine after a
harness support has been designated.

76. In a warp drawing apparatus, the
combination with harness supports, of
pattern-con{rolled designating mechanism
therefor, means for operating the same, and

automatic warp thread presenting mecha-

nism actuated by said operating means, and
means to interrupt the operation of the ma-
chine after a harness support has been desig-

_nated.

77. In a w..p drawing machine a recipro-
catory thread-placing device, a plurality of
harness supports, pattern-controlled means
to stop the thread-placing device in prox-
imity to a selected harness whereby an eye
therefrom may be manually placed over the
said device, electrically controlled means for
releasing the stopped thread-placing device,

&2

impelling means to move the same forward
beyond its stop position, and nieans set in
operation by the forward movement thercof
to. complete the threading movement of the
thread-placing device.

78. In a drawing-in machine, the combina-
tion of means for supporting a plurality of
harnesses, a reciprocatory drawing-in de-
vice, pattern-controlled means to stop said
device in a position having a definite rela-
tion to a selected harness when moving in
one direction, means controlled by the oper-
ator to release the same and cause the quick
completion of the movement of said device,

~and driving mechanism to complete the

thread-placing movement of the said device
before stoppage in a position having a defi-
nite relation to the next selected harness.

79. Ina warp drawing machine, a recipro-
catory thread-placing device, a plurality of
harness supports, pattern-controlled means
to stop the thread-placing device in prox-
Imity to a selected harness whereby an eye
therefrom may be manually placed over the
said device, means controlled by the opera-
tive for thereafter causing a quick comple-
tion of the movement of the thread-placing
device followed by a reverse thread-placing
movement and the final stoppage of the same
in a position having a definite relation to the
next selected harness.

80. In a warp drawing machine, a recipro-
catory thread-placing device, a plurality of
harness supports having controlled means
for stopping the thread-placing device in a
position having a definite relation to a se-
lected harness whereby an eye therefrom
may be manually placed over the said de-
vice, electrically controlled means for releas-
ing the thread-placing device. impelling
means to move the same forward. contacts
closed by the further movement of the
thread-placing device, and starting means
for the driving mechanism controlled by the
contacts to cause the completion of the
movements of the thread-placing device.
~ 81. A warp-drawing machine having, in
combination. a support at one side of the
machine for holding a sheet of warp threads
in a substantially vertical plane. a support
at the other side of the machine for a reed,
harness supports intermediate the warp
support and the reed support, and an opera-
tor’s shelf adjustable longitudinally of the
machine adjacent to the vertical sheet of
threads.

82. A warp-drawing machine having, in
combination, a support at one side of the
machine for holding a sheet of warp threads
in a substantially vertical plane. harness
supports, and an operator’s shelf adjustable
longitudinally of the machine adjacent to
the vertical sheet of threads.

83. A warp-drawing machine having, in
combination, a support at one side of the
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machiné for a sheet of warp threads, a sup-
port at the other side of the machine for a
reed, and an operator’s shelf adjustable
longitudinally of the machine at the warp
side of the latter. L

84. A warp-drawing machine having, in
combination, a support at one side of the
machine for a sheet of warp threads, har-
ness supports, and an operator’s shelf ad-
justable longitudinally of the machine at the
warp side of the latter. o

85. A warp-drawing machine having, in
combination, a support at one side of the
machine for a sheet of warp threads, a sup-
port at the other side of the machine for a
reed, harness supports intermediate the
warp support and the reed support, and an
operator’s shelf adjustable longitudinally
of the machine at the warp side of the latter,
the forward side of said shelf being recessed
to accommodate the operator,

86. A warp-drawing machine, having, in
combination, a framework, means for mov-
ably supporting a loom element therein, a
mechanism carriage arranged to travel
lengthwise of said element, mechanism on
said carriage for operating upon said ele-
ment, said mechanism serving to connect
said element to the carriage for movement
therewith, means for causing the mecha-
nism carriage to travel, and means whereby
displacement of said element automatically
controls the action 6f said carriage-moving
means. :

87. A warp-drawing machine having, in
combination, a framework, means for sup-
porting a plurality of loom elements there-
in, a mechanism carriage arranged to travel
lengthwise of said elements, mechanism on
said carriage for operating upon said ele-
ments, means for causing the mechanism
carriage to travel, and means whereby one
of said elements automatically regulates the
action of said carriage-moving means.

88. A warp-drawing machine having, in

combination, a framework, means for mov- -
names to this specification, in the presence

ably supporting a loom element therein, a
mechanism cdrriage arranged to travel
lengthwise of said element, mechanism on
said carriage for operating upon said-ele-
ment, means for causing the mechanism car-
riage to travel, and means whereby said ele-
ment automatically regulates the action of
said carriage-moving means. -
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89. A warp-drawing machine having, in
combination, means for movably supporting
a loom reed, a-mechanism carriage movable
lengthwise of the machine, a reed opener on
the mechanism carriage arranged to engage
the reed, means to cause the carriage to
travel, and means controlled by the position

of the reed for regulating the carriage-mov- .

ing means. _ )
90. A warp-drawing machine having, in

. combination, means to support a loom reed,

a mechanism carriage, means including a

pawl and ratchet for moving the carriage,

and means automatically controlled by the
reed for governing the action of the pawl.

91. A warp-drawing machine having, in
combination, means for supporting the work
so that it has some freedom to move longi-
tudinally of the machine, a drawing-n
mechanism, and means controlled by the
varying position of the work for causing
feeding movement of said mechanism.” -

992. A warp-drawing machine having va-
riably-movable harness supports and a draw-
ing needle having a variable stroke.

93. In a warp-drawing machine, a draw-
ing needle having a variable stroke.

94. A warp-drawing machine comprising
a drawing needle and intermittenly-acting
means to actuate the needle.

95. In a machine for drawing Walfp. :

threads through a plurality of harnesses, a
needle, and means for bringing the needle

\ and a selected harness into operative asso-

ciation with each other.
96. A -warp-drawing machine having, in
combination, a mechanism carriage, a feed
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for the carriage, operating mechanism on ,
said carriage, means for movably supporting

a series of elements for the engagement of
successive elements by said mechanism, said
series of elements being free to travel with
said carriage, and means sensitive to move-
ment of said series of elements as a whole
for controlling the feed for the carriage.
In testimony whereof, we have signed our

of two subscribing witnesses.

EDGAR F. HATHAWAY.
CHARLES LEA. -

Witnesses:
- Evererr S. EuEry,
Taomas B. Boorm.
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