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This invention relates to improvements in
pneumatic thread holders and removers for
weft replenishing looms and it is the general
object of the invention to provide a thread
holder of this type so constructed as to permit.
the use of a large intake mouth for the weft
ends of reserve bobbins mthout requiring an
excessively large air pump. |

It has been proposed heretofore to prowde
a weft replenishing loom with a pneéumatic

thread holder provided with an intake mouth

into which the weft ends of reserve bobbins
extend. In most instances pneumatic thread
holders of this type operate with a pump which
acts to create subatmospheric pressures within

the system so that the intake mouth acts in the
capacity of a leak in g partial vacuum system.

Pneumatic thread holders made in this man-
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- vide a form -of thread holder ln which an' in'-'
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ner are necessarily made with small intake

mouths in order to reduce the leakage and the

work required to produce subatmospheric pres-
sures, but small mouths cannot satisfactorily

handle g large number of weft ends, particularly
if weft ends are coarse or are hairy yarns.
It is an important object of the present iIn-

vention to provide a pneumatic thread holder

in which an injector introduces compressed air
into a thread holder tube or the like one .end
of which is open for ingress of air the other end

of which is open for the egress of air, and wherein o

a relatively large intake mouth for the weft ends
is located between the open ends of the tube.
A relatively large intake mouth will have a suf-
ficient perimeter to accommodate more weft ends
than is possible with small mouths suoh as a,re

now. in use.
A disadvantage which sometimes attends the

use of a pneumatic thread holder is that tur-

bulence in the thread holder tends to twist the
threads on each other so that an individual
thread is not readily detachable from a group
of threads when it should be free to be drawn
into the thread holder and disposed of. It is
another object of the present invention to pro-
vide g form of thread holder employing an
injector tube the p051t10n of which can be ad-
justed with respect to the weft end or thread
intake mouth for the purpose of reducing to a
minimum the tw1st1ng of the threads on eaoh

other.
In the usual form of pneumetle thread holde1

all of the air which comes into play in sub-
jecting the weft ends to pneumatic traction must’
It is a still
K12

be supplied by a pump or the like. _
further object of the present invention to pro-
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jector tube is extended into an open end of
a thread holder tube of considerably larger di-
ameter and locate the nozzle of the injector tube
between the ingress end of the thread tube and
the thread intake mouth so that air issuing from
the nozzle can draw air in through theé ingress
end of the thread tube to increase the total
volume of air moving through the holder and
acting on the weft ends.” =~ = - -

‘When 'a column of air is moving through a
tube or the like the air near the cross-sectional
center of .the tube moves much more rapidly
than does the air adjacent to the inner walls
of the tube
in the form of an aperture cut into a tube the
weft ends tend to cling to the walls of the tube
where the air-is moving slowly and under these
conditions the threads are not subjected to the
maximum pneumatic pressures available. Itis a
further object of the invention to locate the
aforesaid "injector tube . near  the axis of the
thread tube so that a hollow column of air will
be drawn into the ingress end of the thread

- tube and travel along the inner walls of the

fube, thereby increasing: the rate of flow of air
at those parts of the tube where the weft ends

are located. |
“In order that the 1nvent10n may be olearly.

understood ' reference. is' made to the accom-

panying drawings which illustrate by way of ex-
ample two embod1ments of the mventmn and'

in which: |
Fig. .1 1s a s1de elevatmn of part of a loom

< having the preferred form of the inventmn ap-_

pl1ed thereto,
"PFig. 2 is an enlarged plan wew looklng in the.

direction of arrow.2, Fig. 1,
Figs. 3, 4, 5 and 6 are enlarged vertlcal sec~

“tions on lines 3-—3, 4—4 5—5 and B-—-—B re-;

spectlvely, Fig. 2. -_
"Pig. Tis a perspectwe vrew of the thread holder |

intake tube formmg part 01' the present inven-'
tion,

Figs. 8 and 9 are dmgrammatm views showmg‘
the manner of adjusting the injector. tube w1th"
respect to the thread holder tube, and = =

Fig. 10 is a view similar to Pig. 9 but showing“
a, modified form "of the invention wherein flared
or bell shaped: ends are prowded for the ends
of the thread holder tube. . . |

"Referring particularly to Fig. 1 the loom L is.
provided with a magazine M holding reserve
bobbins which in the present instance are ar-
ranged in four stacks 1, 2, 3 and 4. These

“When the thread intake mouth is -
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stacks of bobbins await transfer by the usual
bobbin changing mechanism and all of the boh-

bins have their weft ends extended toward a
thread holder which is indicated generally at H.
As shown more particularly in Fig. 2 the weft

ends are arranged in four groups, the ends
Wi and W4 being for the front and back stacks
| and 4, respectively, and the groups W2 and
W3 corresponding respectively to the stacks 2
and 3. At the time of bobbin transfer the
selected bobbin is pushed down into one of sev-
eral shuttles one of which is shown at S on
the lay 5 in Fig. 1. The weft end of the trans-
ferred bobbin must be held tightly enough to
effect self-threading of the shuttle, and at some
subsequent time this end is cut at the selvage
of the cloth and should be removed to prevent
it from being whipped into the shed to produce
a blemish in the cloth.

The loom may be driven in usual manner ang

has top and hottom shafts 10 and (1, respective-
ly, and a top gear {2 on shaft (0 meshes with and
drives a gear 13 of twice its size on shaft (1. A
driving motor (4 has a pinion 1% meshing with a
cgear {6 for driving the top shaft (0. The motor
and gear (6 will ordinarily be running during any
period of weaving even though the loom should
he temporarily stopped by one or another of the
stop motions with which it is equipped. Ship-
ping and braking mechanisms will be of usual
form but are omitted from the drawings and may
be controlled by handles one of which is shown
at {1, Fig. 1. |

The matter thus far described is of common
construction and operates in the usual manner
and of itself forms no part of the present inven-
tion. ‘ |

In carrying the invention into effect I provide
a source of compressed air, shown herein as an

air pump P supported on the loom by a stand 20 .

and driven by the motor gear (6. Leading for-
wardly from the pump P is a hose or pipe 2|
which in the present instance carries compressed
air derived from the pump as distinguished from
those forms of pneumatic thread holders wherein
the pump creates a partial vacuum. The pump
as shown will run continuously while gear |8 is
turning, but the pump need not necessarily be
operated as set forth herein, since it will be suf-
ficient for the purposes of the invention if air
under pressure can be created within the pipe 2
for the purposes of the invention.

The magazine has secured thereto an arm 25
the lower end of which is secured by bolts 26 to
a support 27 extending bhack and forth in the
loom and spaced outwardly from the tip ends of
the bobbins in the magazine M. This support
has a base 28 provided with an upright bearing
29 for a thread holder elongated tubular member
30. The base 28 is also provided with an upright
head 31 which is split as at 32 so that it can be
clamped against the tube 30 by a clamp screw
33, 4s shown in Figs. 4 and 5. The tube 30 ex-
tends forwardly, to the left as viewed in Fig. 2,
from the bearing 29, but may if desired ter-
minate close to the head 34, as shown in Fig. 2.
The ftube is open at both ends and at a con-
venient point intermediate ifs ends is provided
with a thread jntake mouth designated at 39.

‘Provision is made for separating the groups

WI—W4 of weft ends from each other as they

enter the mouth 35, but this thread separating
feature Is not essential to the invention. A de-
pending arm 36 on the base 28 is provided with
two screws 37 and 38 having clamp nuts 39 be-
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tween which are held the feet of separator plates
or vanes which in the present instance are three

in number. The front vane 40 has the upper part
thereof inclined forwardly while the rear vane §|
has ifts upper part inclined in the opposite direc-
tion, and the third vane 42 is flat and interme-
diate vanes 40 and 41 and spaced from them.
The groups W2 and W3 lie on opposite sides of
the intermediate plate or vane 42 and are guided
by their vanes 40 and 4! respectively toward the
mouth 35. The front and back groups Wi and
W4 enter directly into the thread mouth 35 with-
out being guided by the vanes.

Extending horizontally and rearwardly from
the base 28 is an arm 45 having an upright
mounting means 46 at the rear end thereof for
an injector tube 471 preferably concentric with
tube 30 and held in position by a set screw 48.
The set screw permits the injector tube to be
adjusted back and forth in a direction lengthwise
of the thread holder tube 30, and also angularly
around its axis, | | |

The injector tube extends into the rear ingress
open end 5% of tube 39 and is disposed more or
less concentrically with tube 30, as shown in Fig.
2. The end of tube 47 in tube 30 may be reduced
to form an elongated forwardly opening outlet
or nozzle 81 the angular position of which may
he adjusted relatively to mouth 3%. The rear end
of the injector tube 471 is connected as at 52
pneumatically to the forward end of the previ-
ously described pipe 21. As will be apparent from
Fig. 5 the diameter or internal cross sectional
area of the thread holder tube 30 is considerably
larger than that cof the injector tube 47 so that
there is considerable space inside the tube 30
around the tube 47 and this space is open to the
atmosphere. o

During operation of the loom the pump P will
cause a blast of air to issue forwardly from nozzle
5! within the tube 30 and in doing so will draw
air into the ingress opening 50 of the tube 30
to increase the volume of air moving through the
thread holder tube 30 beyond that derived from
the injector tube. As this air rushes past the
mouth 3% air from the surrounding atmosphere
is drawn into the mouth and carried along for-
wardly in the tube 30 to the outlet or egress end
55 of tube 30. By adjusting both the longitudi-
nal and angular position of tube 471 the nozzle
can be located at the optimum position for the
particular type of weft on the bobbins to reduce
to a minimum turbulence within tube 30 tending
to cause the threads to twist together. The
nozzle is located intermediate the intake mouth
35 and the open rear end 50 of the thread holder
tube 30, and depending upon the position of the
nozzle the thread holder will he adaptable to
varns of different kinds.

Figs. 8 and 9 show two positions for the tube
4T with respect to the thread mouth 35. In
both of these positions the nozzle is spaced suf-
ficiently rearward of mouth 3% to prevent blow-
back or escape of air out of the mouth 3%5. The
column or bhlast of air moving to the left as
viewed in Fig. 2 will direct the weft ends, desig-
nated collectively at W, forwardly toward some
form of entangling means which will hold them.

This device is shown herein as an open coil

spring 60 extending into the blast of air and

having its upper end secured at 61 to a part

of the magazine M. The weft ends W will be-
come sufficiently entangled with the spring 60
so that at the time of picking of the freshly
replenished shuttle the corresponding weft end
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will be held to effect self-threading of the
shuttle. The column of air moving through the
tube 38 will resist retrograde motion of the thread
of the replenished shuttle, but it is found more
advantageous to rely upon mechanical entangle-
ment of the weft end to prevent retrograde mo-

tion rather than to depend upon pneumasatic

pressures - solely for this purpose.

It will be observed from Fig. 2 that the intake
mouth 29 is relatively large and has a sufficient
capacity to accommodate a number of coarse
threads which can be distributed around the
upper inner part of the tube 38 and therefore
be separated from each other to a larger extent
than is possible where g small intake mouth is
used.

From Figs. 5 and 8 for instance it wiil be
understood that because of the injector tube
“the column of air entering the open end 59
will ke tubular in cross section and will he
caused by injector tube 41 to move along the
inner wall of tube 38 to exert pneumatic traction
on the weft ends entering mouth 35 to a greater
extent than would ke the case if the injector
tube 47 were not extended into the tube 38.

In actual practice it has been found that
satisfactory results can be obtained if the dis-
tance from the mouth 35 forwardly to the open
end 55 is about 8 times the diameter of tube
38 and if the intake mouth has a width equal
to three-quarters of a diameter of tube 38, and
if the distance between the mouth 35 and the
rear open end %9 is about twice the diameter
of tube 30. Also, it is found that if the In-
jector tube #41 has a cross-sectional area of
about one-eighth that of tube 30 satisfactory
results can be obtained without wutilizing air
under excessively high pressures.

The intake mouth 3% is disposed more or less
a5 indicated in Fig. 4, that is, it opens toward
the magazine although there is a part of it which
opens upwardly. Because of the added amount

of air introduced into the tube 38 through its

open end 50 the diameter of tube 36 and the
mouth can be made quite large so that, as will
be apparent from Fig. 4, a large perimeter of
the mouth is available for distribution of the
weft threads.

In the modified form of the inventicn pro-
vision is made for still further reducing air
turbulence within tube 3§. The forward end
of tube 30 is fitted with a diverging end or bell
65, while the rear end of ftube 29 has a bell
shaped fitting 68. These bells may be fitted
snugly over the ends of tube 68 and held In
position frictionally hy their cylindrical parts
67, or may be permancntly connected to the
tube &8.

From the foregoing, it will be seen thatl the
invention sets forth a simple form of pneumatic
thread holder comprising an outer thread hoider
tubular member 30 open at both ends and an
inner injector tube for compressed air the nozzle
end of which is located between the ingress
end of the outer tube and the thread intake
mouth 35. It will also be seen that the injector
tube has the effect of introducing a hollow
cylinder of air into end 59 which tends to move
along tha inner walls of the tube 33 and create
increased pneumatic traction on the weffl
threads. Also, the injector tube is adjustable
lengthwise and angularly of the tube 30 o ac-
commodate the holder to use with weft ends
of varying sizes. It is found thatv by proper
location of the nozzle turbulence and resulting

W] |

10

20

j=?
i |

30

40

GO

70

6 |
twisting of the weft ends can be reduced so
that the weft ends lie more or less straight
without becoming entangled with each other
within the tube 30 and are thus free to be drawn

“into the mouth 35 and blown toward spring &3

when cut from the selvage. The bells 65 and
66 can be used when desired to still further
reduce air turbulence in tube 38.

Having now particularly described and ascer-

tained the nature of the invention and in what

manner the same is to ke performed, what is
claimed is:

1. In a pneumatlc thwad holder for the wef ¥
ends of a weft replenishing loom provided with a
source of compressed air, an elongated tubular
member open at each end thereof and having &
thread intake mouth for the weft ends inter-
mediate the ends thereof, and an injector tube
pneumatically connected to said source extending
into one end of said tubular member spaced from
the latter and having an air outlet nozzle open-
ing toward the other end of the tubular member
located infermediate said intake mouth and sald
one end of the tubular member effective when
discharging air from said source into said tubular
member {0 draw alr from the atmosphere sur-
rounding said one end of the tubular member
into the latter to increase the flow of air within
the tubular member past said intake mouth
beyond that derived from the injector tube.

2. The thread holder set forth in <c¢laim 1
wherein the injector tube is substantially con-

- centric with the tubular member and is effective

to draw a tubular column of air into said one
end of the tubular member.

3. The thread holder set forth in claim 1
wherein said nozzle is elongated and provision
is made for angular adjustment of the injector
tube to vary the angular position of the nozzle
with respect to the thread intake mouth.

4, The thread holder set forth in claim 1
wherein provision is made for adjusting the
injector tube lengthwise of the tubular member
to vary the distance between the thread intake
mouth and sald nozzle.

5. The thread holder set forth in c¢laim 1
wherein the nozzle is of elongated cross section
and provision is made for adjustment of the
injector tube angularly to vary the angular rela-
tion between the elongated nozzle and the intake
mouth and also lengthwise of the tubular mem-
ber to vary the distance between said elongated
nozzle and the thread intake mouth.

8. The thread holder set forth in claim 1
wherein the length of that part of the tubular
member extending beyond the thread intake
mouth in the direction of flow of air in the tubu-
lar member is substantially eight times fhe in-
ternal diameter of the tubular member.

7. The thread hLolder set forth in claim 6
wherein the length of that part of the tubular
member extending between sald thread intake
mouth and said one end of the tubular member is
equal substantially to twice the internal diam-
cter of the tubular member.

8. The thread holder set forth in ¢laim 1
wherein said one end cf the tubular member is
nrovided with a bell-shaped fitting through which
air from the surrounding atmosphere enters said
one end of the tubular member.

9. A thread holder unit for the wcft ends ol
a weit replenishing loom, said unit comprising a
support, a thread holding tubular meinber open
st both ends thereof and having a thread intake
mouth therein between the ends thereoi, means
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on the support to secure the tubular member to
said support with said mouth spaced from the
means longitudinally of the tubular member, an

injector tube of less cross sectional area than

the cross sectional area of the inside of the tubu-
lar member having an air delivery nozzle at ¢cne
end thereof, mounting means on said support
holding the injector tube with said one end there-
of projecting into one end of the tubular member
and with said nozzle located between the thread
intake mouth and said one end of the tubular
member, and adjusting means on the mounting
means to change the position of the injector tube
longitudinally of the tubular member to vary the

W |

distance between the thread intake mouth and

said nozzle.
JOHN T. EENNEDY,
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