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5 Claims.

The present invention relates to the making of
pile fabrics and more particularly to a power
operated machine for making hooked rugs or
other fabrics wherein wool yarn, strips of cloth
or other pliable material is looped through a
backing, such as burlap, in accordance with a
predetermined design.

In the making of hooked fabrics, it has here-
tofore been proposed to employ manually oper-
ated devices wherein a needle and looper are
employed for piercing the backing and forming
bights on the face of the backing. Such de-
vices are slow to manipulate, require great skill
to follow the pattern and are generally far from
uniform in the completed rug or fabric. Also,
it has been proposed to employ power driven
needles in an endeavor to speed up production,
but in so doing, by the complicated power means
used, the cumbersome equipment has been found
hard to handle, irregularities between bights are
of frequent oceurrence, and there is & complete
absence of control to ensure one row of bights
correctly paralleling the next adjacent row.

Some of the objects of the present invention
are: to provide an improved machine for piercing
a backing and forming loops or bights according
to a predetermined pattern or design; to provide
a portable, hand operated power driven machine
for making hooked rugs or other fabrics; to pro-
vide a light weight, simple machine for making
hooked rugs; to provide a hooked rug machine
wherein it is possible to follow a design with
maximum exactness and produce patterns pre-
cisely uniform in appearance; to provide a hooked
rug machine wherein adjustment can be made
for varying size of yarns and the like; to provide
a power driven hooked rug machine where the
needle is positively guided from one row to the
next: and to provide other improvements as will
hereinafter appear.
~ In the accompanying drawings, Fig. 1 repre-
'sents a side elevation of a machine for making
hooked rugs embodying one form of the present
invention; Fig. 2 represents a plan of the same;
Fig. 3 represents a side elevation of the machine
with the cover plates removed and partly broken
away for more detailed showing; Fig. 4 represents
a section on line 4—4 of Fig. 3; Fig. 5 represents
a section of line 5—9 of Fig. 4; Fig. 6 represents
a section on line 6—6 of Fig. 5; Fig. 7 repre-
sents a section on line T—T1 of Fig. 4; and Fig. 8
represents a section on line 8—8 of Fig. 4,

Referring to the drawings, one form of the
present invention comprises a needle 10 formed
of a relatively thin, fiat, metal sfrip terminating
in a bevelled V-shaped piercing point 1, adjacent
to which is an eye 12 through which the yarn
passes. The opposite end portion of the needle
10 is suitably enchored in a recess formed in the
end of a slide bar {3 arranged to be mounted and
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reciprocated, as will be later explained. It should
be noted that the support for the needle is
machined on an angle of about two degrees with
respect to its slide bar {3 for proper relation to
a looper 4. The function of the needle 10 is to
pierce the provided backing and deliver a pre-
determined length of yarn through the backing
to the face thereof.

For forming the loop or bight in the yarn which
has been pushed through the backing by the
needle 108, the looper 14 is provided to lie along
and in close proximity to the yarn outlet side
of the needle {8, this looper 14 comprising a
relatively thin, metal strip terminating at its
outer end in an arcuate recess 15 to receive the
yarn and hold it while the needle {8 is with-
drawn, and in this way form the required loop
on the face of the backing. The opposite end
of the looper 14 is made fast to a reciprocable
slide bar {6 in which a recess is provided to re-
ceive and fasten the looper end portion. The
side of the slide bar {6 is provided with a bore 11
for seating a compression spring {8 which bears
at its protruding end against the looper 14 to
hold it flexed toward the needle {0 to insure
proper yarn pick-up.

In order to mount the two slide bars 13 and
16 for straight line reciprocation, a cylinder
block 26 is provided having a recess 21 extending
lengthwise thereof and of a width to receive the
two slide bars 13 and 16 in edge to edge relation
and of a depth substantially equal to the thick-
ness of the said bars. A plate 22 serves as a
cover over the recess 2i and prevents displace-
ment of the bars. Hach bar i3 and 6 is of a
length to project endwise from the block 20 the
proper distance for actuation of the needle and
looper and for unobstructed observation thereof.

For the purpose of reciprocating the slide bar
{3, a piston 23 is provided to ride in a cylinder
bore 24 formed in the block 26 in alined relation
with the slide bar 13, that is the axis of the
bore 24 lies in the plane of the median line of
the bar 13. Also, the block 20 is provided with
a slot 25 to serve as a guide for a piston pin 26,
which is threaded into the piston 23 and projects
from the slot 25 to seat in a hole in the bottom
of the slide bar 18. Thus, as the pin 28 is re-
ciprocated by the movement of the piston 23, a
like motion is transmitted to the slide bar I3.
Likewise, a piston 27 is located in a second cylinder
bore 28 formed in the block 28, beside the first
pbore 24 but alined with the slide bar 16. The
axis of the bore 28 lies in the plane of the median
line of the slide bar 16 in order to transmit mo-
tion from the piston 27 to the slide bar 16 by
way of a projecting pin 30. The pin 30 rides in
a slot 81 formed in the block 20 between the
slide bar and the piston 27, as will be under-
stood. ) -
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As a3 means for supplying motive fluid, such
as compressed air, to the pistons 28 and 27, the
end of the block 20, opposite to the end from
which the needle and looper bar project, is
closed by an air chest 32 having an air inlet .in
the form of a projecting threaded nipple 33 and
coupling bushing 34 by which a handle 35 is at-
tached to deliver compressed air from a hose
connection 36. The air chest 32 is provided with
two ports 37 and 38 leading respectively to the
piston bores 24 and 28 from two valve housings 39
and 40, each of which opens into the air chest
and has a valve seat for control purposes. In
the present instance, the housings 39 and 49 are
arranged in alined relation, for glternate com-
munication with the .air chest 32, and are con-
trolled by-a common double ended needle or valve
control member 41.

For moving the needle 41 to open one housing
-and ¢lose the other, it is mounted on a rock lever
£2 fixed to a rock post 43, journalled in the block
20, and carrying a rock arm 44 having two oppo-
sitely -disposed projecting trip lugs 45 and 46.
The Jocation-of the post 43 and the length of the
lugs 45 and 45 is such that the lug 45 is in the
path -of o trip pin 471 projecting from the slide
‘bar 43, and the lug 46 is in the path of a trip pin
48 projecting from the slide bar 16. Thus, when
one slide bar pin ‘contacts a lug, the post 43 is
rocked to close one air control valve and to open
the other. This valve control is given a snap ac-
tion by means of a tension spring ‘50 stretched
between-a part of the rock arm 44 and the hous-
ing, and the arrangement is such that the trip
action of trip pin 471 swings the rock arm 44
across the axis of the spring with the resulting
snap-operation. ‘Thus, When 3 slide approaches
the end -of its non-working stroke, it trips the
valve control to admit air pressure to the same
piston to start the slide back on its working
stroke. .

‘Tn order to reciprocate the two slide bars 13
and 45 in timed relation to the cycle of opera-
tiohs, ‘each of the pistons 23 and 27T is provided
with-an axially disposed through bore 51 and lat-
el exhaust vents 52, and the respective ends of
the bore 51 terminate in valve seats 53 and 54.
An elongated valve member 55 is slidably ar-
ranged in the ibore 51 for engagement with the
seat 53, and a like valve member 56 is slidably
arranged at the:other portion of the bore §i for
engagement with the seat 54. The length of the
two-alined valve members 55 and 55 is such that
when one is closed by the air pressure, it will con-
tach the other'and move it to open position to al-
low that-end of the cylinder toexhaust.

As g means for transferring air pressure from
-one end of each cylinder to the other end of the
other cylinder so that the slide bars are alter-
nately returned,-the block 26 is provided with two
by-pass conduits 57 and 58, one above the other,
in a plane between the two cylinder bores 24 and
28, the conduit 57 having communication with
the bore 24 at a point near the end of the work-
ing stroke of the piston 23, and the conduit 58
having communication ‘with the bore 28 at a
point near the end of the working stroke of the
piston 21. The two conduits 57 and 58 terminate
respectively in register with two ports 60 and 11
formed in the cylinder head 62 of the cylinder
‘block 20, The port-60 communicates with an in-
let port $8 coaxially disposed for communication
with the end of the cylinder bore 28, and the port
61 communicates with an inlet port 64 coaxially
disposed for communication with the end of the

4

cylinder hore 24. Thus, as one piston is com-
pleting its working stroke, the by-pass to the
other piston cylinder is opened and the opposite
piston returns its slide bar, which in turn snaps
the needle valve to admit pressure for the work-
ing stroke of that slide bar.

To ensure the required rapid reciprocation of

. the needle 10 and the looper (4, and to quickly
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exhaust the -end of the cylinder to prevent back
pressure from retarding the working strokes of
the respective pistons 23 and 27, two ports 65 and
§6 are provided in the cylinder block 20 for re-
spectively communicating with the cylinders
when each piston reaches substantially the end
of its non-working stroke. When this latter oc-
curs, the proper pott, either 65 or 66, is uncov-
ered so that the cylinder end exhausts promptly
and the return of that piston on its working
stroke meets with no back pressure to delay the
motion .of the respective slide bars {3 and 6.

Tt should be noted that each piston 23 and 21
carries a soft rubber bumper 67 in its ends to
absorb any jar or vibration at the end of the
piston stroke, and which also act as covers over
the piston exhaust valve openings. Each bumper
‘671 has a center hole to allow exhaust air to es-
cape into and around the exhaust valves, and
the incoming air under pressure also enters these
Tholes to close the exhaust valves at the beginning
of the piston travel. This operation occurs at
either end of the piston, according to the direc-
tion it.is to move.

“For the purpose of guiding the needle 10 along
the backing and.aid in following the design, a
roller 63 is journalled on a stub shaft 69 car-
ried laterally by a support arm extension T8 pro-
jecting forwardly from the block 20. This
mounting is such that the one face of the roller
65 rides in close proximity to both the needie 10
and the looper {4, This face is formed by pro-
viding & circumferential flange 71 which is
bevelled toward the face to form g relatively thin
rim which serves as a means to ensure uniform
laying of one row of loops with respect to an-
other, since it has a dual function of guide and
.spacer -for the material being run. Thus, the
narrow rim uses the previously run row of loobs
as a guide or track. The space desired between
‘the loop rows is governed in width by the dis-
tance this rim is from the edge of the needle 10.
Furthermore, by varying the length of the ex-
tension 10 the pile or loops can be made to var-
ious lengths because the position -of the roller is
directly related to the effective portion of the
piston stroke. -

With the yarn threaded through the guides 12
and eye 12 of the needle 10, the machine is ready
for use, so the roller 68 is placed against the
backing and the supply valve on the handle part
35 can be opened. Assuming that the needle valve

#1is in position to open the port 35 to admit pres-

sure to the needle cylinder, then ‘the slide bar 13

‘makes its working stroke to project the needle 10

through the backing to form the loop. At the
end of this working stroke the conduit 51 by-
passes the air to the looper cylinder to shift the
looper on its non-working stroke and at the end

.of which its trip pin 48 moves the rock lever 42

to open the port 38 and admits air pressure to
the looper cylinder for its working stroke. At the
end of this working stroke the looper engages and
holds the loop Tormed by the needle and at the

same time transfers the air pressure by way of

the conduit 58 to the needle cylinder to start the
needle back on’ its hon-working stroke. ‘When
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the slide bar {3 brings its trip pin 47 against the
rock lever 42, the needle valve is shifted to admit
pressure air into the needle cylinder for the
working stroke of the needle. At the time this
pressure is admitted to the cylinder, the opposite
end of that piston has exhausted through the
vent port 65, and therefore the piston is shot for-
ward without encountering any back pressure.
This ensures the high speed work of both the
needle and the looper with consequent fast loop-
ing. Thus, during one reciprocation of each slide
bar, the other remains stationary, that is, the
needle stops while the looper makes a complete
stroke, and the looper stops while the needle
makes a complete stroke. In the latter instance
the looper thus holds the loop ready for the
needle to advance to pierce the backing for the
next loop. So the cycle continues, the needle and
looper both operating at high speed in timed re-
lation and allowing the machine to be moved
rapidly over the pattern. Purthermore, by reason
of the bushing attachment for the handle 25, it
is possible to rotate the working unit around the
handle by three hundred and sixty degrees.

It will now be apparent that & complete unitary
hook rug machine has been devised which is
small, light in weight, easily maneuverable, and
adapted for any type of straight or design work.
The speed of operation is under control of the
operator at all times by means of the associated
air supply handle.

Having thus described my invention, I claim:

1. A machine for making hooked rugs and the
like, comprising a cylinder block having two bores
therein in side to side relation, pistons in the
respective bores, two actuating bars slidably
mounted in said block, means connecting each bar
with its piston, a needle carried by one slide bar,
a looper carried by the other slide bar beside said
needle, valve means for controlling a pressure
medium to operate said pistons, means actuated
by said slide bars for operating said controlling
means to admit pressure alternately to said bores
for reciprocating said pistons, whereby said
needle and looper are reciprocated in timed rela-
tion, and means for transferring the pressure air
during a working stroke of one piston to the other
piston for a non-working stroke of the latter
piston.

2. A machine for making hooked rugs and the
like, comprising a cylinder block having two
bores therein in side to side relation, pistons in
the respective bores, two actuating bars slidably
mounted in said block, means connecting each bar
with its piston, an air chest for connection to a
source of air pressure, means forming two valve
seats for respectively confrolling air pressure to
said bores, a valve common to said valve seats,
a rocker arm for shifting said valve from one seat
to the other, means actuated by the respective
slide bar for operating said rocker arm to alter-
nately admit compressed air from said chest to
said bores, means for transferring the pressure
air during a working stroke of one piston to the
other piston for a non-working stroke of the latter
piston, a needle carried by one slide bar, and a
looper carried by the other slide bar.

3. A machine for making hooked rugs and the
like, comprising a cylinder block having two bores
therein in side to side relation, pistons in the
respective bores, two actuating bars slidably
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mounted in said block, means connecting each
bar with its piston, an air chest for connection
to a source of air pressure, means forming two
valve seats for respectively controlling air pres-
sure to said bores, a valve common to said valve
seats, a rocker arm for shifting said valve from
one seat to the other, means actuated by the re-
spective slide bar for operating said rocker arm
to alternately admit compressed air from said
chest {o said bores, means for transferring the
pressure air during a working stroke of one piston
to the other piston for a non-working stroke of
the latter piston, a needle carried by one slide bar,
a looper carried by the other slide bar, and a
roller carried by said block to engage a backing
in advance of said needle to predetermine the
length of the loops.

4. A machine for making hooked rugs and the
like, comprising a cylinder block having two bores
therein in side to side relation, pistons in the
respective bores, two actuating bars slidably
mounted in said block, means connecting each bar
with its piston, a needle carried by one slide bar,
a looper carried by the other slide bar beside said
needle, valve means for controlling a pressure
medium to operate said pistons, means actuated
by said slide bars for operating said controlling
means to admit air under pressure alternately
to said bores for reciprocating said pistons, where-
by said needle and looper are reciprocated in
timed relation, means for transferring the pres-
sure air during a working stroke of one piston to
the other piston for a non-working stroke of the
latter piston, and means to exhaust pressure from
each piston cylinder before admitting pressure to
the working end of said piston cylinder.

5. A machine for making hooked rugs and the
like, comprising a cylinder block having two bores
thereéin in side to side relation and exhaust ports
communicating respectively with said bores,
pistons in the respective bores, valve means in
said pistons for alternately connecting opposite
ends of each bore with said exhaust ports, said
valve means being opened by impact of its piston
with the respective ends of the piston bore, two
actuating bars slidably mounted in said block,
means connecting each bar with its piston, a -
needle carried by one slide bar, a looper carried by
the other slide bar beside said needle, valve means
for controlling a pressure medium to reciprocate
the respective pistons, means actuated by said
slide bars for operating said controlling means to
admit air under pressure alternately to said bores
for reciprocating said pistons whereby said needle
and looper are reciprocated in timed relation,
and means for transferring the pressure air dur-
ing a working stroke of one piston to the other
piston for a non-working stroke of the latter
piston.

JAMES H., SHAY.
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