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To all whom it may concern: .

-Be it known that I, Jorx E. Yansrouem,
citizen of the United States, residing at At-
lanta, in the county of Fulton and State of
Georgia, have invented certain néw and use-
ful Improvements in Looms; and I do here-
by, declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the art to |:

which it appertains to make. and use the

~ ‘samg, reference being had to the accompany-
. ing drawings, and to letters or figures of ref-

erence marked thereon, which form a part-

" of this specification.
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" This invention, relates to improvements in -

looms, and more particularly the means em-
ployed for throwing the shuttle. o

" In my allowed application for patent, Se- -

rial No. 642,627, filed August 7, 1911, I have
shown, described, and claimed broadly
means for forming a partial vacuum for
throwing a shuttle, the present invention be-
ing direcl,"ed more especially to practical im-
provemerits in the mechanism set forth, and
in the principles involved therein.

. The object of the present invention is to

provide effective means, cperated by the

loom, to form a partial vacuum whereby the’

subsequent restoration of atmospheric pres-
sure. will quickly and with little friction,
throw a shuttle across the lay. :
A further object of the invention is to
provide vacuum forming means which when
operating requires but little movement of
the parts to create sufficient sub-atmaspheric

- pressure that the subsequent restoration of

40

45

atmospheric pressure will -impart tothe

shuttle a quick blow to drive it across the

loom. _

A Ktill further object of the invention is
to provide means for forming a partial vacu-
um, and before same is completed utilize the
destruction thereof to throw the shuittle.

The invention also aims to provide shuttle
throwing mechanism which will insure of
the shuttle being carried entirely across the
lay, should the device be tripped when stop-

' ping the mechanism, thereby preventing the

50
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shuttle stopping part way of its travel and
interfering with the thread. :

A still further object of the invention is
to provide means for insuring of the lay as-
suming its normal position when the mecha-
nism is stopped, to allow the operator to

-Linmediately adjust or repair the threads, or

T™to regulate the.flar'ness, ete., consequently

eliminating the necessity of manually turn-
ing the mechanism to cause the lay to as-

sume: a_position to permit the operator to

manipulate the threads.

Thevinvention also relates to improve-
ments in the means employed for tripping
and opeérating the vacuum forming means.

The invention comprehends improvements -

in the details of construction and arrange-
ment of parts which will be hereinafter de-
scribed, and particularly pointed out in the
claims. , : : :
In the drawings: Figure 1 is a perspective
view showing the application of my present
improvement. Fig. 2is an end elevation of
the same, illustrating the parts in full lines
when the lay is in normal position, and in
detted lines when the lay has been moved to
tro limit of its forward stroke. TFig. 8 .5 a
e.ail vertical section of the pitker operat-
ing mechanism, the cylinder and piston be-'
ing in elevated position preparatory to cre-
ating a vacuum. Fig. 4 1s a detail side ele-
vation of the same, but the cylinder having
beeri moved downwardly to form a partial
vacuum. Fig. 5 is a similar view, but illus-
trating the. piston releasing mechanism as

having been tripped to throw the shuttle

across the lay. Fig. 6 is a front elevalion
ilustrating the applicatign of my invention’

in a somewhat different form. Tig. 7 is a

§0
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detail cross section of the modified construc-

tion of connéction between the picker shoe
and the standards of the cylinder. Fig. 8 is
a detail view of a cushion regulating valve.:

In the drawings, 1 indicates the frame of
an ordinary loom, 2-the crank shaft, 8 the
rocker shaft, and 4 the counter shaft. Mount-

-ed on the rocker shaft 3, aré the swords 5,

carrying at their upper ends the usual lay 6.
At the ends of the 1lay are the shuttle boxes
7, to receive a shuttle 8. *The crank shaft 2,
is connected to the lay by pitmen 9 in the
manner now practised in machines of this'
type. L

The description thus far relates to a loom
of ordinary_construction, and requires no
further description, it being essential, how-
ever, to a ‘thorough understanding of my
present improvement. :

90

100 .
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Mounted on the rocker shaft 3, and a fixed -

bearing 10, in-alinement therewith, is a lat-
erally swinging frame 11, comprising two
parallel spaced side bars 11 and 117, and a

116
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horizontal b'ar indicated at 12. The hori-
zontal bar 19, is secured at 13, to one of the

sw01 ds 5, and on its free outer upper-surface .

it is formed with a guideway 182, and on its
edges are vertical guides 14. Supported be-
twecn the vertical bars 11* and 11° of the
swinging open frame 11, is a cylinder 15,

- and from the bottom thereof. depend ears 16,
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between which is pivoted. the lower end of a
bell crank lever 16 The bell crank lever
16, is fulcrumed on a casting depending

from the frame 1, as indicated at 17, and the’

upper end of the said lever is for med. with a
slot 18. The counter shaft is provided with
a crank arm 19, having a projecting pin 20,

the latter passing through the slof 18, and

being provided .with a nut 21. The crank
arm 19, is slotted at 22, to afford minute ad-
justment of the pin 20, to preperly throw
the shuttle. Iitting in 'the upper open end
of the cylinder. 15, is a hollow piston 23,
from the upper edges of which project two ;

spaced apart standards 24. The standards

fit in the vertical guides 14, on the horizontal
bar. 12, of the frame 11, to properly guide

the plston in its vertical movement during |

the operation of the loom.
26, indicates a picker shoe, the inner “end

vof the same being pivoted between the upper
spaced ends ol the standards 24, while its

lower curved surface rocks in the _guideway
132 Extending from the shoe 26, is a picker
‘stick 27, the ‘upper -end belnd projected

. through the usual slot in the end of the 1ay

and it carries a picker 28.
A setting lever 30, is pivotally mounted in

a’ slot in the vertical member 112" of the.

swinging trame 11, and its inner end is

* formed with a "slot 81, through which pro-
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Arame 11.°

jects a pin 32, moun_ted in-the standards 24.
The outer end of the setting lever 30, is bi-
furcated, and is pivoted at 83< to a link 33,
which is normally drawn toward the frame

11, by a spring 34. The lower end of the
link 38, is pivoted at 35 to the lpwer end of
‘a bell crank tripping lever. 34*

The trip-
ping lever 342, is pivoted on a pin 36, sup-

.:ported in ears 87, which project out\mrdly

from the vertmal members of the swinging
The. inner end 87* of the beﬂ

" crank lever 34* projects through a slot in

55

the vertical bar 11* of the frame 11, and ad-
jacent the cylinder 15. . On.the side of the
cylinder 15; and arranged in the path of
movement -of the end 372, of the bell crank

 lever 34% is a tripping doOr 39, designed to

- release the piston -to. cause the. restoration

€0

of atmospheric pressure consequent upon the
partial vacuum between the cylinder and
piston: to operate the picker stick, to throw
the shuttle. This dog is formed with'a slot

o receive. bolts 892, to permit of ‘adjustment.

65
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It will, of course, be understood that the

mechamsm described is duplicated on the-
opp051te s1de of the loom, to throw the shut- |

‘adjust the harness, ete.
" be stated that the crank shaff is geared to

by throw its lower end -out.

1,047,364

tle i in the reverse d1rect1on in the usual man-
ner.

In operatlon, let it be assumed that- the -

parts are in the position shown in Fig: 1.

That is, the lay is in its normal position to
permit the operator to‘place the threads ard
It may at this time

the counter shaft, so that the. lattel will be
rotated once, ‘while the crank shaft is mak-

ing two revolutiens, so qs'to form a vacunm

at each end of the loom in one complete re-
ciprocation of the lay.- As the counter shaft

rotates, the crank pin 20, Wwill rock the crank

lever. 16 (viewing Ilig. 1) and draw the cyl-
inder 15, down, the piston being held. in

locked relation to the frame 11, by the trip-.

70 .
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80

ping lever 34*, as hereinafter spe mcally de- -

scribed. During the time the cylinder 1s be-

ing drawn down, the lay is rocked toward
the front of the frame 1, and halfway back
again toward its normal position, the crank
2 at this time being at the top center. But,

‘before the cyhnder 15, reaches the limit. of

its downward movement, the 'dog 39, will
contact with the end 87 "of the bell crank
lever 342, and rock it on its pivot, and there-
Immediately
the pivot pin 35, passes. the vertical plane
of the pivots 36 and 33, the vacuum created
by the moving, cyhndel will suddenly draw
the piston down into said cylinder and op-

-erate the picker stick, by the restoration of

atmospheric pressure. As the picker shoe is
pivoted to the standards 24, the picker will

85
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quickly throw the shuttle trom the left hand

box'17, and across the lay. It is to be borne

in mind tha% the cylinder tripped the setting’
efore the: former completed its

mechanism
stroke; consequently the vacuum is not main-

“tained for a period after the parts are op-
_erated, which effectually avoids liability of -

105

leakage and loss of power when the shuttle »

is thrown

Near the bottom of the ¢ylinder i is a valve
.40, which in the instance shown, comprises a "

threaded plug 40% formed with an eccentri-
cally disposed vent opening 41, over which
a flap valve operates. .

‘ranged somé distance above the bottom of the

c¢ylindgr and is rendered adjustable so as to
control the cushioning effect of the ‘piston.

In; the-downward stroke of.the piston by.
thé foree of the vacuum, it is cushioned be- .

Iow the opening 41, thereby preventing un-
due jar and llablhty -of breakage.

of the cyhnder to obtain the proper- cushion-
effect. -

110

This valve is ar-

115

1%

By turn- .
ing the plug, the opening 41, may be posi-’
'_tloned closer 'to or farther from the bottom

125.

pon the completlon .of the rearward. L

movement to normal posmon, and- in’ fact’

during the next succeeding forward move-
ment, of the lay, the crank lever: 16%, is op-
eratmg to elevate both the piston and cylin-

130
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- der to normal or set position. That is to
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say, the lower end of lever 162, raises the cyl-
inder and piston together until they reach
the position shown in Fig. 1. In the up-
ward movement the pin 82, rocks the lever
30, and the latter in turn depresses the link
33, and swings the outer member of the bell
crank lever 34* down until the pivot 85,
passes the plane of the pivots 36 and 33~ at
which time the spring 84, will draw the link,

. and  consequently -the bell crank leyer 342

into locked position, which will set, or in
other words; lock, the piston to the frame
11, in-its elevated position for the next op-
eration: 1t is to be understood that during
the foregoing operation, the setting and op-
erating -mechanism on -the opposite side ‘of
the loom is performing exactly the same
movements, but at a different period in the
cycle, so that upon each return stroke of the
lay, one or the other- of the picker sticks
will be operated to throw the shuttle across
the lay. o '

The pivotal center of the swinging frame
11, is substantially the same as that of the
swords, but to provide for any stight differ-
ences, the pivotal connection may be in the
form of a ball and socket joint, as shown at
11%, in" Fig. 7. o o

By constructing and arranging the parts
as described; T greatly increase the speed of
the shuttle, and am enabled to practically
double its reciprocal movements across the
lay with substantially the same power. This
‘increase of reciprocations of the shuttle is
of inestimable value, as a greater percentage
of weaving can be accoinplished in a given

“time over what has been obtained hereto:.

“fore, ' »
By placing the cylinder and piston to op-
erate vertically. and in the manner set forth,
the necessity of holding the vacuum-before
exerting its effective force to throw the shut-
tle is done away with. Furthermore, it en-
ables me to greatly increase the leverage, so

that the blow imparted to the shuttle is more"

effective,-and is instantaneous. -

One of the most important results which
flow from this invention, in addition to the
rapidity with which the shuttle is thrown,
resides in the fact that whenever the loom is
stopped, the weight of the parts, and the
partial vacunm willpalways restore the lay
to its normal or rear position. Under these
conditions the operator can with great con-
venience adjust or repair the threads, and
at. the same time thin places or bulges in the

fabric will be avoided. In looms mow in

use, when the mechanism is stopped’ the
power necessary-to operate the picker sticks
decreases and many times the shuttle -is
thrown only part way across the lay, and as
the latter is still moving,. great damage is
done :to the cloth. ' This difficulty is success-'
fully overcome in my. present improvement,

a

for if the loom be stopped just at the time
the trip is released the force of the vacuum
will throw the shuttle entirely across the
lay, with the same force as when the mech- -
anism is running at full speed. If, when
the loom is stopped, and the cylinder has
moved far enough to create a vacuum, but
the trip has not been reached, obviously the
shuttle will remain in its box, while the lay
will gradually assume its normal position as
previously stated. ' -
In Fig. 6, I have shown a somewhat dif-
ferent embodiment of my improvement.
‘According to this construction a single cyl-
inder and piston arrangement is employed

70
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in the center of the loom. To the upper .

ends of the standards 24, are pivoted two

-bell crank levers 4242, each pivoted to

brackets extending from the frame 11+, - To
the upper ends of the bell crank levers are’
pivoted rods 43, 43, which extend. in oppo-
site directions toward the ends of, and un-
der the lay. At the outer ends of the rods
43, are secured arms 4444, carrying the
pickers. The érank lever 162, in this case,
1g connected directly to a crank on the crank
shaft 2, so that upon each stroke of the lay
the cylinder .15, 1s drawn down and both -
pickers will, as a result, be operated. But
as there is but one shuttle, and as it is at

85

90 .

95

either one side or the other, it follows it will

be thrown across in the usual manner.

What I claim is.: :

1. In a pick motion for looms, a shuttle-
throwihg element, means for holding said
element 1 set position for operation under
atmospheric. pressure including two vacuum
forming elements, means for moving one of
said elements relative. to the other to create
a vacuum, and means for subsequently re-
leasing the other said element to permit the
restoration of atniospheric pressure to oper-
ate the shuttle throwing element. C

2. A pick motion for looms, a power
means therefor including a cylinder and a
piston in said cylinder, mechanism actuated
in the movement of the loom to operate the .
cylinder to form a vacuum therein acting
against said piston, and means to release.the
piston at a predetermined time. o
~ 8. A pick motion for looms, operating
mechanism therefor, said mechanism' in-

luding a cylinder, a piston therein, means
For holding the piston in set position,-means
for operating the cylinder to form a vacuum
heretn acting on the piston, and means.
operated by the cylinder to automatically
release the piston setting means to cause the .
vacuun to operate the pick.: ,
4. A pick motion for looms and an oper-
ating mechanism therefor including two cle-
ments, ‘one fitting within the other, means
for holding one of the elements in set posi-

‘tion, means for operating the second one of-

said elements to create a vacuum, and means-

100
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130




a

carried by the said second mentioned ele-
ment for releasing tlie holding ‘means dur-

"ing movement of the former, whereby the

o

vacuum formed will operate the first men-
tioned element and operate the shuttle. .
. B, A pick motion for looms and operating

" mechanism therefor including a piston and

. eylinder, means for operating the piston and |-

10

"“stroke of the operating parts in forming said
© vacuum. : A o

15

cylinder to create a vacuum acting on the’
piston, and automatic-means for destroying
the vacuum before” the completion of the

6. In a 16'()'m, the: corbination of po"wef

means, a swinging lay operated by the power.
- means, a picker, mechanism for operating |-

-the picker including a piston and cylinder
_pivoted to swing with the lay, means oper-

20

25

ated by the power means for operating the
g:y.l_inder to form .a vacuum between the cyl-
inder ‘and piston, and automatic' means

‘operable by the cylinder to release the piston’
to_permit it to be operated by the vacuum,

the piston and cylinder being normally .one
within the other when-the lay is in a nor-
mal position. - - o

7. In a pick motion for looms, 2 shuttle
throwing element periodically operated,

" means for forming a vacuum for operating

30

‘the shuttle throwing element. and an auto-

matic tripping device for releasing rthe
vacuum into operation during the period the

" vacuum is being formed. .

35

- throwin (
. a cylinder in which the 'piston operates,

8. In.a loom, the combination of power
means, a lay, shuttle throwing means, a ver-
tically disposed piston pivoted to the shuttle
means. and movable with the lay,

means ‘between the power means: and the

40

cylinder to operate the:same to create a

- “vacuum, a setting device for locking the

- the piston before

45

piston in one position, and means operated

by the movement of the cylinder to release,
the movement of the cylin-]

der ceases. » o
9. In a loom, the combination of power

‘means including a crank, a lay, a picker, a

50

Jlowering the cylinder to create & vacuum,’

.55

piston, connéctions between the piston and

picker, a cylinder in which the piston oper-

ates, a lever between the crank and the. cyl-

“inder to elevate the .cylinder and piston,
“means for locking ‘the piston’ in -elevated

position, the:crank and levér subsequently

and means operated before the cylinder-com-

“pletes its movement for-operating the set-

- 'ting mechanism to release the piston to cause

60

the vacuum to operate the picker. .
- 10. In a pick motion for logms, a cylinder,
a piston operating in the cylinder; a picker

‘connected- with the -piston, means for mov-

“ing the piston and cylinder together in one

movement and subsequently operating the

‘cylinder alone in the reverse movement to

65
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create a vacuum between said eylinder and

1,047,364

'said piston, mech‘an‘ism operated by “oné
~movement "of the. piston for holding the
same in the position it was moved to by the

cylinder, and a device carried by the cylin-
|- der for releasing the holding mechanism be-

" fore the cylinder cormnpletes its' movement to..

cause the vacuum to operate the picker.
11, In 4 pick motion for loomns, a shuttle

throwing element, means for holding said

element 1n set position for operation under

said element for producing a vacuum, and

. Ol 2 : L)
atmospheric pregsure, means, coacting with . -

means . for. automatically releasing the said. )

element during the vacuum forming opera- .
tion. © - o T
12 In a pick motion for looms, the com--
 bihation with a picker stick, of a piston piv-’
otally ‘connected thereto, a laterally swing-
ing support on which the picker. stick is
mounted to rock, a cylinder carried by said

support, the piston being -operable within

80
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said cylinder, means for raising the piston = -

‘and ¢ylinder, a setting lever carried by said
‘support and operatively connected to the
piston, means whereby ‘said- setting lever

will be rocked in one position upen the up- -

90

ward movement of the cylinder and piston, -
means for drawingthe cylinder down inde-
pendently of thé piston to.create sub-at- -

mospheric pressure, and means for' auto-

matically unlocking the setting. lever dur-

‘ing the downward movement of the cylin-
der, for the purpose specified. - :

13. In a pick motion for looms, the com-
bination- with a picker stick, of a laterally
" swinging frame therefor upon:which the

95

100

picker stick is mounted to rock, a cylinder -
‘mounted in and carried by the frame, a-bell .
crank pivotally' connected- at one.end to- .

the frame, a main frame on which said bell

105~

crank is’ fulcrumed, ‘a countershaft baving- -~
- a crank pin and slot connected with one arm

‘of said bell crank, a piston operable in the

cylinder and pivotally connected to the
| picker stick, a’setting lever fulcrumed in-

the frame -and operatively connected to the
piston, means tending to lock said setting

110

lever in one direction t6 hold the piston in
‘a: relatively raised position, a bell crank"

. fulerumed in.the frame and operatively con-
nected to the setting-lever, and a tripping

115

dog carried by the cylinder and adapted to -

engage the last named bell crank, for the
purpose specified. ...~ '

14. In a pick motlon'for-_looms, the cbm-,._
bination with-a frame, a lay mounted in said

1207

frame, a rocker shaft, a-laterally swinging -

1| frame journaled on -the rocker “shaft and

operatively connected with the lay to swing

therewith, a cylinder mounted in the second .

named frame, a bell crank fulcrumed on -
the first named frame and having one of its .
arms pivotally connected to the lower end -

of+ the. cylinder, a countershaft having a

.crank and slot connection. with the. other-

130
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~ally swinging frame, a piston mounted-

35
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ar_m_of‘_sé,id bell crank, a piston operable
within the cylinder and pivotally connected

to the picker stick, a setting lever fulcrumed

in the second named frame and having one
of its arms operatively connected to said

“piston, a bell crank fulerum in the second

named frame and-operatively connected to
one arm of the setting. lever, a contractile

spring operatively connected to the setting

lever and tending to draw the same in-a

direction to hold the piston at the uppet

limit of its movement,.and-a tripping dog

_carried by the cylinder and movable against
‘the second named bell

pose specified. . o

15. In a pick motion forlooms, the com-
bination of a main frame-work, a lay mount-
ed therein, a sword operatively connected to

the lay, a picker stick, a latérally swinging |
- frame on which the picker stick 1s mounted
“to rock, a connection between said frame

and the sword, a bell crank lever fulecrumed
on the main frame, a cylinder mounted in
the laterally swinging frame and opera-
tively connected to one arm of said -bell

_crank, a countershaft having a.crank pin

and slot connection with the other arm of

said bell crank, whereby the rotation of said |

shaft will cause the cylinder to move up-
wardly and downwardly in .the -later-

to. move in the cylinder, and having
a- pivotal connection - with: the :picker
stick, a setting lever fulerumed intermediate

of its ends in the laterally swinging frame

and operatively connected at one end to the
piston, a bell crank fulerymed in the later-
ally swinging frame, a Wnk pivotally con-

. necting the other end of the setting lever

40
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to one arm. of the second named bell crank,
a spring tending to draw said link inwardly.
for the purpose specified, and a tripping dog
carried by the cylinder and adapted .to -en-
gage the second named bell crank upon the
dewnward movement of the cylinder, where-

by -to throw the setling laver to its inopera-

tive-position. -

© 16. In a pick motion for looms, the com-

bination ‘with a main frame-work; of ‘a lay
mounted therein, a picker stick, a counter-
shaft, a bell crank fulerumed on the main
frame-work arnd having a erank pin and slot

“connection with the countershaft, a later-

ally swinging frame on which the picker

——

crank, for:the pur- |

S

,stick-is mounted to. rock, a sword connected
to the lay, a connection between the later-
ally swinging frame and said sword, a cyl-
inder movable in said frame and pivotally
-connected -at_its lower end to.one arm of
said bell crank, a piston movable in said

55
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cylinder ‘and - pivotally connected to the -

picker stick; a- setting lever fulcrumed in-
termediate of its’ends in the laterally swing-
ing frame, one arm of said setting lever
"having a slot and pin connection with the
pistont, a bell crank fulcrumed in the later-
ally swinging frame, a link operatively con-
necting one arm of said second named bell
crank to the outer arm of the setting lever,
the other arm of said second named bell
crank projecting into the frame toward the

cylinder, and a“tripping dog carried by the

cylinder and adapted to engage the last

'named arm of the second named: bell erank,

as and for the purpose set forth.

17.-In a loom, the combination of power
means, a swinging lay operated by the power
means, shuttle operating mechanism includ-
ing two elements, one fitting within the other
and pivoted to swing-with the lay, means
operated by the power means for operating
the shuttle operating mechanism to form a
‘vacium between the -two- elements, auto-
matic means for destroying the vacuum to
throw a shuttle, the two elements being
norr - liy one within the other when the lay
1s 2% back center. o

"8. In a loom, the combination of power
means, a swinging lay operated by the power
means, shuttle operating mechanism includ-
ing two elements, one fitting within the
-other and pivoted to swing with the. lay,
means operated by the power means for
operating one of the elements to form a
vacuum betwéen the two elements, and auto-
matic ndeans operable by one element to re-
lease.the other element to permit the latter

-to be operated by the vacuum to throw a
shuttle, the two elements being normally one .

within the other when the lay is at back
center. o o
In testimorny-whereof 1 have signed my
‘name to this specification in the presence of
‘two subscribing witnesses.
> JOHN E. YARBROUGH.
Witnesses:
S. C. Jomxson,
- Jwo. IMIRIE.

copies of this patent may be obtained for iive cents each, bj addressing the “ Cpmmissioner of Patents,
‘Washington, D. C.”
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