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This invention relates to the manufacture
of tuft yarn frames such as are employed in
looms for weaving tufted pile carpets where-
in the yarns are either withdrawn from. the
frames by grippers or the frames themselves
are successively presented at the pile form-
ing position. -

The object of the invention is to provide a -
method and apparatus by which the yarn

guides in tuft frames of all widths may be
spaced with absolute accuracy and perma-

nently secured es thus spaced in position on.

the frame..

A further object of the invention is to pro-
vide a method and apparatus for producing
such tuft yarn frames rapidly and econom-
ically and at a minimum cost. ‘

A further object of the invention is to pro-

vide a method and apparatus for producing

tuft yarn frames of that type in which the
yarn guides are provided with joints and in
which the joints are permanently secured to-
gether so as to prevent the opening or spread-
ing apart of the joints when the frames are

s threaded and in use. ;
These and other objects and features of

the invention will appear more fully from
the accompanying: description and drawings
and wiil be particularly pointed out in the
claims.

As the general purpose and function of a
tuft yarn frame for use in a loom for weav-
ing tufted pile carpets is well known and fa-

miliar to those skilled in the art, and as vari-

ous types of construction are adapted to-be
made by the method and apparatus of this
invention, it will be sufficient here to illus-

‘trate and describe two types of such tuft yarn-
frames as typical. In the one type the yarn:
guides are formed as separate elements with-

overlapping joints and these elements are in-
dividually secured to the carrier bar of the
frame, while in the other type the yarn guides
are formed in a unitary series in a crimped

“strip of metal which as an entirety is secured

to the carrier bar of the frame.
In the drawings:
Fig.1isa diagrammatic elevation of a sim-

out the method of the invention:

~arable holders with' a complete tuft yarn

Fig: 2.is a view in end elevation of one of
the two-part separablé holders with a. tuft
yarn frame-of the first type in place therein.

Fig. 31is a view similar to Fig. 2 of another
form of two-part separable holder with a tuft
yarn frame of the second type in place there-
1n. :

Fig. 4 is a front elevation partially. broken.
away showing a plurality of the two-part sep-
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frame of the first type in place therein.

Fig. 5 is a fragmentary perspective view
of a spacer such as employed in the construc-
tion shown in Figs. 2 and 4.

Fig. 6 is an enlarged end elevation of a sin-
gle yarn guide having overlapping joints of
the type shown in Figs. 2 and 4. ‘

Fig. 7is a perspective view of a portion of
the yarn guide structure of the second type.-

Fig. 81s a fragmentary perspective view of 70
a spacer such as employed in the construction
shown in Fig. 3. v ’

‘Whichever type of tuft yarn frame is em-
ployed, it is essential that the spacing of the
yarn guides shall be regular, exact and equal
throughout the length of the frame. Should
this spacing vary even slightly, the yarn

~guiding elements would not properly pene-

trate between the warp yarns when the frame
is dipped to insert the pile and the result’
would be a defect in the fabric or carpet being
woven.  These tuft yarn frames are oftén
twelve or more feet in length and there is a
very substantial number of yarn guides per
inch depending upon the fineness' of the
weave. This invéention enables such frames
of any type and of any length to be formed -
with the yarn guides permanently and rigid-
ly secured in position to the carrier bar or.
main element of the frame and with all the
yarn guides accurately and equally spaced.
While soldering methods for securing thé:
yarn guides in place have long been used, it’
has been practically impossible to secure uni-
form and accurate results because of the dif-
ference in temperatures to which the yarn-
guides and the gauges employed were raised
and the unequal temperatures prevailing at
the time the solder sets:’ « :
One:important feature of the present in--
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vention resides in the employment of spacer
means for positioning the yarn guides with
respect to the carrier bar of the frame and in
the raising of the entire ensemble to a uni-
form temperature sufficient to melt the solder
and then the gradual lowering of the tem-
perature of this entire ensemble to a point
where the solder sets, thus ensuring that the
spacing of the yarn guides is maintained
throughout “the entire operation and that
there is no possibility of the yarn guides being
secured to the carrier bar otherwise than in
the required accurate and equal spacing.

Referring particularly to the construction
illustrated in Figs. 2,4, 5, and 6, it will be seen
that the yarn guide frame comprises a car-
rier bar 1 shown as a rigid, rectangular tube
of metal, thus presenting great strength and
rigidity, and a series of yarn guide tubes 2.
Rach of these yarn guides is of similar shape
and is formed of sheet metal, usually tin
plated, having overlapping longitudinal back
edges, as shown in Fig. 6, where the back edge
3 overlaps the back edge 4. The ends of these
overlapped back edges of the yarn guides
overlie the carrier bar, as clearly shown in
Fig. 2, and these overlapping edges are se-
cured together and the yarn -guides are se:
cured to a carrier bar by solder go that, when
the operation is completed, a firm and rigid
unitary structure is presented. -

In order properly to space and position the
yarn guides with respect to the carrier bar,
there 15 provided, in accordance with this in-
vention, a temporary yarn guide spacer, a

“section of which is shown in perspective in

Fig. 5. This spacer is shown as a block 5 of
metal of sufficient length to extend the length

of the carrier bar and is provided with a plu-

rality of rows of rigid spaced projections 6
and 1s so shaped that, when the yarn guides
are inserted in the spaces between these pro-
jections, they will be properly spaced and as-
sembled. Preferably also a plate 7 of metal

" extends along the front face of the block 5.

against which the front ends of the yarn
guides abut and are thus positioned longitu-
dinally. A -

A plurality of two-part separable holders
is.provided, the number of these holders de-
pending upon the-length of the frame or car-
rier bar. A preferred construction of such
holder for usge in forming a tubular yarn
guide frame of the first type is shown in Figs.
1 and 4. Fach holder forms a two-part sepa-

- rableclamp. One part8oftheholderorclamp

6G

presents a flat base 9 and a flat seat 10 upon
which the temporary spacer 5 and the plate 7

~are seated. The spacer 5 is also secured to
the holder or clamp part 8 by set screws 11, as

shown. L ,

“When all the parts-8 of the holders or
clamps are secured in position to the spacer
and the plate 7 is in place, the tubular yarn

_guides 2 are positioned in the spaces between

1,851,798

the projections 6 with the forward ends abut-
ting the plate 7. A long retaining bar 12 is
then placed on top of the entire series of tubu-
lar yarn guides and clamped down against
the yarn guides by set screws 13, one such set
screw being vertically threaded in-a lug 14
projecting laterally from each holder part 8.

The second part of each holder is somewhat

"U-shaped, as shown at 15, and of a size suf-

ficient to receive the carrier bar 1. One leg
of this part of the holder or clamp fits in a
suitable recess 16 of the lower holder part
and is provided with-a notch 17 engaged by a
spring-pressed plunger 18 mounted in the
lower holder part. The other leg is'also pro-
vided with a notch 19 engaged by a similar
spring-pressed plunger 20. A plunger 21
mounted vertically in the upper holder partis
depressed by a spring 22 into engagement
with the carrier bar.

The parts to be soldered are treated with a
suitable flux. This is particularly important
in the case of that portion of the overlapped
back edges of the yarn guides projecting lat-
erally from the carrier bar because the flux
causes the solder applied at the end portions
of the yarn guide to run substantially the

~ full length of the yarn guides and insures the

soldering together of substantially the entire
length of the joint formed by the overlanped
back edges. The flux may be conveniently
applied to the tubular yarn guides 2 after the
temporary spacer 5, the plate 7, and the yarn
guides have been : assembled in the lower
holder part. :

A sheet or strip of solder such as 23 is next
laid ‘on the ends of the back overlapping
edges of the tubular yarn guides. The ear-
rier bar 1 is then placed in the upper holder
part 15 and this holder part is then placed

‘1n position on the lower holder part and the

plungers 18 and 20 snap inte position and
lock the holder parts or clamps together. In
this position the spring-pressed plungers 21
act yieldingly to press the row of positioned
yarn guides and the carrier bar together with
the strip or layer of solder 28 interposed be-
tween the ends of the overlapped baclk edges
of the yarn guides and the front surface of
the carrier bar. = The lefthand helder 5 is
provided at one end with an upturned stop
94 to position the carrier bar longitudinally
with respect to the tubular yarn guides. An
abutting post 25 on each lower holder 5 ex-
tending up to a point slightly below the level
of the top of the positioned yarn guides pre-
vents the carrier bar from tipping while the
parts are being assembled. When the assem-
bly is completed, the spring-pressed plungers
21 hold the carrier bar in proper position
clear of these posts 25. The holder or clamy
parts are readily assembled by forcing the up-
per part down upon the lower part, causing
the spring-pressed plungers 18 and 20, which
are bevelled at their free ends, to spring into
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the notches 17 and 19, and the two holder or
clamp parts are quickly detachable by press-
ing the plungers 18 and 19 inward by means
of the handles 26. » '

The ensemble comprising a plurality of the
two-part holders or clamps, the temporary
spacer 5, the plate 7, the series of tubular
yarn guides 2 mounted in the spacer, the strip
of solder 28, and the carrier bar 1 all locked
together is shown in Fig: 4..

‘This ensemble, in accordance with  the
methed of this invention, is now as a whole
raised in temperature to a point sufficient to
melt the solder. Thus the entire ensemble

15 maintains the same temperature and conse-

quently there is no relative shifting or distor-
tion of the parts. As the solder melts, the
spring-pressed plungers 21 force the carrier
bar-and the positioned yarn guides together,

- thus causing not only the yarn guides and the

carrier bar but the overlapped back edges of
the yarn guides all throughly to be soldered or
sweated together. The temperature of the
entire ensemble is then gradually reduced to
room temperature or to-the point where the
solder is set, the yielding pressure of the
plungers 25 being maintained throughout.
The operation is now ecomplete and the
clamps or holders are removed, together with

30 the temporary spacer. The result is a tuft

yarn frame in which all the tubular yarn
guides are accurately and equally spaced and
permanently and thoroughly secured in posi--
tion to_the carrier bar, and the overlapped

“back edges of the yarn guides are soldered

together substantially for their full length.

A preferred form of apparatus for raising:
and lowering the temperature of the ensemble
is shown somewhat digrammatically in Fig.

40 1. It comprises an oven 27 of ‘sufficient

Iength and size to'contain the entire ensemble.
This oven may be heated by gas or other suit-

able means and is preferably provided with

thermostatic means for maintaining it at-a

:constant temperature of, say, about 445° F.’

Doors 28 and 29 are provided at the ends of
the oven. An assembly table 30 is located at
one end of the oven and a cooling table 31 at
he other end. These tables present rigid,
flat upner surfaces.
ably put together on the assembly table 30..
When completed, the door 28 is opened and
the ensemble is pushed into the oven. It then
remains in the oven a sufficient length of time,

‘say about thirty minutes, to enable all the
parts of the ensemble to reach a uniform tem--
perature above the melting point of the

solder. . The door 29 of the oven is then
opened and the ensemble drawn out upon the
cooling table 81 and left until the ensemble
reaches room temperature and the solder sets.
The rigid flat surface of the cooling table 31
insures that the tube frames shall not become
warped while ceoling. - When the ensemble is
removed from the.oven, the operative makes.

The ensemble is prefer--

a

sure that the carrier bar is against. the stop.
24 and, if it is not, taps the carrier bar with a
a hammer to bring it into this position.

The process and apparatus employed in
connection with the second type of tuft yarn
frame is similar to that already described
As illustrative of this type, there is shown in

~Fig. T in perspective a portion of tuft frame

such as disclosed in the patent to Alvord, No.

1,718,506, granted May 14, 1929. The only

difference in this case is that the two-part
separable holder or clamp is of a slightly
different design to- accommodate this type
of tuft frame. One of the holders or clamps
for this purpose isshown in Fig. 8. In this

case the carrier bar 32 is seated in the lower

holder part 33 which is of general U shape..
The strip 34 forming the series of yarn guides
is placed in position overlying the carrier bar
with the strip 85 of solder interposed. The
temporary spacer 36 is shaped as shown in
Fig. 8 with the projections 37 adapted to. fit
in the spaces forming the yarn guides of
the strip 34. - This spacer is placed in posi-
tion with a suitable end positioning plate 38.
The upper Lolder part 89 isthen placed in po-
sition and is provided with spring-pressed:
plungers 40 similar to those already described
by which the two parts of the holder are de-
tachably connected together. The spring-
pressed plunger 41 in the upper holder mem-
ber abuts the temporary spacer 36 and thus
acts yieldingly to press the yarn guide strip
and carrier har with the interposed strip of
solder together. A positioning lug 42 on the
end of the temporary spacer 36 has the same.
function as the lug 24 already described.
After the parts have been assembled, the
entire ensemble is then treated in the same
manner as already described. The result is
that the yarn guide strip 34 is permanently

and rigidly secured to the carrier bar with -

the spaces forming the yarn guides all accu-
rately and equally positioned.

There is-thus presented a simple form of
apparatus and method by means of which
tuft yarn frames may be easily and economi-.
cally manufactured and in which the yarn
guides will be accurately and equally spaced
throughout and rigidly and permanently se-
cured in position.. o o

Having thus described the invention, what
is claimed as new, and desired to be secured
by Letters Patent, is: -

1. The process of forming a tuft yarn
frame which comprises assembling a carrier
bar, a plurality of yarn guides, and a tem-
porary yarn guide spacer with the spacer ac-
curately and uniformly positioning the yarn

‘guides, with the ends of the backs of the po-

sitioned yarn guides overlying the carrier
bar, and with a layer of solder interposed be-

tween the said yarn guides and the carrier.

bar, raising the temperature of the ensem-
ble to a. point sufﬁcient to melt. the solder,
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thereafter gradually cooling the erisemble to

room temperature, maintaining a yielding
pressure acting to force the yarn guides and

carrier bar together while the temperature

of the ensemble is being raised and while

it is being lowered to a point where the solder

is set, and removing the temporary spacer.
2. The process of forming a.tuft yarn

~frame comprising the steps defined in claim
1, together with supporting the ensemble dur-

ing the cooling step straight upon a rigid
support. : »
3. The process of forming a tuft yarn

_frame which comprises assembling a carrier

15

. bar, a plurality of yarn guides, and a tem-

porary yarn guide spacer with the spacer ac-
curately and uniformly positioning the yarn
guides, with the ends of the backs of the po-

_sitioned yarn guides overlying the carrier

2u

40

" bar, and with a layer of solder interposed be-

tween the said yarn guides and the carrier

bar, placing the ensemble in an oven main-,

tained at a temperature above the melting

_point of the solder, leaving the ensemble in
. the oven until it has reached the said tem-

perature, thereafter gradually cooling the
ensemble to room temperature, maintaining
a yielding pressure acting to force the yarn
guides and carrier bar together while the

" temperature of the ensemble is being raised

and while it is being lowered to a point where
the solder is set, and removing the temporary
spacer.

4. The process of forming a tuft yarn

" frame comprising the steps defined in .claim

3, together with supporting the ensemble dur-
ing the cooling step straight upon a rigid
support. : . _

5. The process of forming a- tuft yarn

- frame which comprises assembling a carrier

bar, a plurality of tubular yarn guides each

‘having overlapping longitudinal back edges,

and a temporary yarn guide spacer with the
spacer accurately and uniformly positioning

5- the yarn guides, with the ends of ‘the over-

lapped back edges of the positioned yarn
guides overlying the carrier bar, and with a
layer of solder interposed between the yarn

~ guides and the carrier bar, raising the tem-

50
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perature of the ensemble to a point sufficient

to melt the solder, thereafter gradually cool--

ing the ensemble to room temperature, main-
taining a yielding pressure acting to force

_the overlapping back edges of the yarn guides
- together and the yarn guides and carrier bar

together while the temperature of the en-
semble is being raised and while it is being
lowered to a point where the solder is set,

“thus to effect a permanent union both be-
tween the overlapped edges of the yarn-
guides and between the yarn guides and. the
carrier bar and removing the temporary

spacer. s
6. The process of forming a tuft yarn
frame comprising the steps defined in’claim

1,851,798

5, together with supporting the ensemble dur-
ing the cooling step straight upon a rigid
support. - T

7. The process of forming a tuft yarn
frame comprising the steps defined in claim
5, together with applying a flux to the over-

70

lapped back edges of the yarn guides where- .

by the solder interposed between the ends of
the yarn guides and the carrier bar flows
throughout substantially the length of the
yarn guides and effects a permanent union be-
tween the overlapped edges of the yarn guides
substantially throughout their length.

8. The process of forming a tuft yarn
frame which comprises assembling a carrier
bar, a plurality of tubular yarn guides each
having overlapping longitudinal back edges,
and a temporary yarn-guide spacer with the
spacer accurately and uniformly positioning
the yarn guides, with the ends of the over-
lapped back edges of the positioned yarn
guides overlying the carrier bar, and with a
Iayer of solder interposed between the said
yarn guides and the carrier bar, placing the
ensemble in an oven maintained at a tem-
perature above the melting point of the sol-
der, leaving the ensemble in the oven until
it has reached the said temperature, there-
after gradually cooling the ensemble to room
temperature; maintaining a yielding pressure
acting to force the overlapping back edges of
the yarn guides together and the yarn guides
and carrier bar together while the tempera-
ture of the ensemble is being raised and while
it is being lowered to a point where the solder
is set, thus to effect a permanent union both
between the overlapped edges of the yarn
guides and between the yarn guides and the
carrier bar and removing the temporary
spacer.

‘9. The process of forming a tuft yarn
frame comprising the steps defined in claim
8, together with supporting the ensemble dur-
ing the cooling step straight upon a rigid sup-
port. ,

10.- The process: of forming a tuft yarn
frame comprising the steps defined in claim
8, together with applying a flux to the over-
lapped back edges of the yarn guides where-
by the solder interposed between the ends of
the yarn guides and the carrier bar flows
throughout substantially the length of the
yarn guides and effects a permanent union
between the overlapped edges of the yarn
guides substantially throughout their length.

11. An apparatus for forming a tuft yarn
frame comprising a two-part separable hold-
er, a yarn guide spacer mounted in one holder
part to position accurately and uniformly
tuft frame yarn guides in parallelism and in
straight alignment, means in the other hold-
er part to support removably a carrier bar
with its front surface in juxtaposition to the
ends of the backs of the positioned yarn
guides and means on one holder part acting
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yieldingly to press the row of positioned yarn
guides and carrier bar together when the
holder parts are assembled.

12. An apparatus for forming a tuft yarn
frame comprising the construction defined
in claim 11, together with cooperating lock-
ing means on the holder parts for locking
them together in assembled position.

13. An apparatus for forming a tuft yarn
frame comprising the construction defined
in claim 11, together with cooperating,
spring-actuated, locking means on the holder
parts for locking them together in assembled
position.

14. An apparatus for forming a tuft yarn
frame comprising a series of similar two-part,
separable, transversely spaced clamps, a long
rigid spacer extending transversely of and
mounted in one part of each clamp to position
accurately and uniformly tuft frame yarn
guides in parallelism and in straight align-
ment, aligned means in the other part of each
clamp to support removably a carrier bar
with its front surface in juxtaposition to the
ends of the backs of the positioned yarn
guides, and means on each clamp acting yield-
Ingly to press the row of positioned yarn
guides and carrier bar together when the ap-
paratus is assembled with the yarn guides
and carrier bar therein.

In testimony whereof, I have signed my

name to this specification. :
CLINTON ALVORD.




