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8 Claims. 

pile fabrics. 
Pile fabrics made by devices which have here 

tofore been used for inserting pile yarn through 
a base fabric have not been satisfactory in as 
much as the inserted pile loops tend to pull out 
unless an additional operation of coating the base 
of the pile fabric with an adhesive is performed, 
and this operation impairs the quality of the 
product. 
By our invention we provide a device which 

in addition to a needle for inserting pile yarn 
through a base materia, and a follower by which 
yarn inserted through the base material by the 
needle may be held in position while the needle 
is retracted for the next stroke, comprises means 
for laying binding filaments to engage the legs 
of the pile loops. The binding flament em 
ployed may be of any suitable kind. If desired, 
it may be a soluble thread such as cellulose ace 
tate, and by applying a solvent to the binding 
thread it may be caused to adhere to, and fuse 
with, the base fabric, thereby firmly binding the 
loops within the base fabric in the manner set 

25 forth in the co-pending application Serial No. 

3.5 

86 

131,284 filed by Louis P. Miller on March 13, 1937. 
For the purpose of a ful description of the in 

Vention We have disclosed heren two embodii 
ments of the invention, one of which may be 
nanually operated and the other power oper 
ated. Like numerals are used to represent like 
parts throughout. It will be understood that the 
number and arrange ment of the parts may be 
widely varied without departing from the scope 
of the claims appended hereto, 

In the drawings: 
Figure is an exploded view of a manually 

operable embodiment of my invention; 
Figure 2 is a top view of the device of Figure 1, 

showing the needle bar withdrawn and the loop 
follower in extended positio; 

Figure 3 is a plar view of a horizontal section 
of a portion of the device, showing the arms 
which carry the binding thread in their posi 
?? at the end of the down stroke of the needle 
ar; 
Figure 4 is a detail view, partly in section, 

showing the binding thread sarans crossing dur 
ing the up stroke of the needle bar; 

Figure 5 is a detail view similar to Figure 4 
but showing the relation of the parts at the 
top of the up stroke of the needle bar; - 

Figure 6 is a detail view showing the relation 
of the parts at the botton of the down stroke 
of the needle bar, similar to Figure 3 but showing 

(C. 112-80) 
This invention relates to a device for making the arms oppositely crossed after the next Suc 

ceeding reciprocation of the needle bar; 
Figure 7 is a plan view of a power operated 

embodiment of the invention employing a tele 
Scopic frame; 

Figure 8.is a schematic view of a system using 
o air under pressure as a power means, and of an 
electric control circuit therefore; and 

Figure 9 is a detail of a portion of the needle 
bar showing a number of pin receiving apertures 
whereby the position of certain pins may be ad 
justed to conform to adjustments in the length 
of the frame to form pile loops of various prede 
termined lengths. 

Figure 10 shows diagrammatically the con 
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struction of a tufted rug or other pile fabric 
with loops of pile yarn inserted through the base 
fabric and fusible binding threads Or flaments 
extending around the legs of the loops on the 
side of the fabric opposite to the loops and be 
tween the base fabric and the portions of the pile 
yarn overlying the base fabric on the side opposite 
to the loops. 
The numeral indicates a channel shaped 

frame in which the needle bar 2 is slidably 
mounted. Mounted on the side of the channel 
frame opposite the needle bar 2 is the loop 
follower bar 3 having at its front end the flexible 
tip 4 which is inclined so that its forward end 
approaches very close to the needle bar 2. Se 
cured to needle bar 2 and follower bar 3 respec 
tively by pins p, p On the said bars, are cylin 
drical members 5 and 6 which constitute con 
venient handles for manually reciprocating the 
bars 2 and 3. As illustrated in Figure 1 the 
members 5 and 6 have hollow, annular inwardly 
extending flanges, 5a and Sa respectively, on 
which spools of binding thread may be supported, 
and through which the threads may be led from 
the cylinders 5 and 6 to the pivoted arms 7 and 
8 and threaded through the respective eyes 9 
and othereof. 
The follower is retained in position by means 

of channel guides , 2 and 3. The needle bar 
2 is retained within the channel frame by 
means of channel shaped guide member 4, which 
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is detachably secured to frame near its rear 
end and bridges over the needle bar, and by 
channel shaped member 5 which bridges over 
the needle bar in front of cylinder 5 and, be 
sides being a guide for the needle bar 2 serves 
as a base on which is mounted the mechanism 
for crossing the binding-thread bearing arms 
and . . 
The member 5 is secured within the channel 
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2,226,632 3. 
which the device tends to rotate with the shock 
of each retraction of the needle bar. By con 
trolling the distance of the tip of the follower 3 
from the path of the needle bar the extent to 
which the device will be rotated in this way upon 
each stroke of the needle bar, may be controlled. 
Adjustable stop members 50 and 5 are provided 
in follower guide , the ends of which press 
against the flexible follower tip 4 when it is in 
extended position. By adjusting members 50 
and 5 the distance between member 4 and the 
path of the needle bar may be regulated and in 
this Way the distance between successive loops 
can be controlled. 
In Figures 6, 7 and 8 a power driven embodi 

ment of my invention is shown wherein com 
pressed air is used to move the needle bar 2 on 
its down stroke, and the follower bar 3 on its up 
stroke, and springs are employed to move the 
bars in the opposite directions. The air supply 
is controlled by electrically operated valve means. 
The numeral 52 indicates generally the frame 

Which may be substantially H-shaped to provide 
slideways for the needle bar 2 and follower bar 
3 and has an enlarged central portion 53 con 
stituting the housing for the valve mechanism. 
This mechanism includes two cylinders 54 and 
55 in which are contained the piston heads 56 
and 57 respectively. The piston head 56 is con 
nected by piston rod 58 and bridge member 59 
to the needle bar 2. Movement of the pis' on 
head 56 is therefore transmitted to needle bar 2. 
Similarly piston head 57 is connected by piston 
rod 60 and bridge member 6 to follower bar 3. 

In front of the piston head in each of the cyl 
inders 54 and 55 a spring S is provided whereby 
the pistons may be returned to normal position 
Whenever the air is exhausted from the cylinders. 

Air for operating the pistons may be admitted 
to the cylinders 54 and 55 through the tubes 62 
and 63 respectively. These tubes may be alter 
nately connected to the inlet passages 64 and 65 
Or to the exhaust passages 66 and 6 respectively 
by the rotary valves 68 and 69. The valves 68 and 
69 are actuated by the movement of the cores 70 
and respectively of solenoids 72 and 73 com 
prising the coils 72a, 2b, and 73a, 73b respec 
tively. The valves 68 and 69 are respectively 
joined to the cores of the solenoids by arms 74 
and 75 the ends of which are slotted to make a 
sliding connection with pins 76 and 77 on the 
respective cores. 
As illustrated in Figure 8 when core 70 moves 

in the direction of coil 72d valve 68 will be ro 
tated thereby connecting tube 62 with inlet pas 
sage 64 and air will be forced into cylinder 54 
above piston head 56 thus moving the needle bar 
2 on its down stroke. Similarly when core 70 is 
moved in the direction of coil 72b the valve will 
be rotated to connect tube 62 with exhaust pas 
sage 66 permitting the air tó escape fron cylinder 
54 whereupon spring S will return the depressed 
piston 58 thus moving the needle bar 2 on its up 
stroke. In the same way when core i? moves in 
the direction of coil 73a valve 69 will be rotated 
thereby connecting tube 63 with the exhaust. 
passage 67 permitting the air to escape from 
cylinder 55 whereupon spring S will return the 
depressed piston 60 thus moving the follower bar 
on its down stroke. Similarly when core T is 
moved in the direction of coil 73b valve 69 will 
be rotated to connect tube 63 with inlet passage 
65 and air will be forced into cylinder 55 above 
piston head 57 thus moving the follower bar on 
its up stroke. 

The electric circuit for operating the valves 
68 and 69 controlling solenoids 2 and T3 includes 
the pairs of contacts 80 and 8 located at the 
front end of the frame adjacent the follower bar 
and adapted to be bridged by the tip 4 of the 
follower bar 3 to actuate solenoid coil 72a causing 
air to be admitted to cylinder 54 for the down 
stroke of the needle bar; contacts 82 and 83 
which are adapted to be bridged by contact mem 
ber 84, carried at the rear end of needle bar 2, 
to actuate solenoid coil 73b causing air to be 
admitted to cylinder 55 to retract the follower 
bar; contacts 85 and 86 which are adapted to 
be bridged by contact member 87 carried at the 
rear end of the follower bar to actuate solenoid 
coil 3a causing air to be exhausted from cylinder 
55 thereby allowing the spring S in cylinder 55 
to return the follower bar to its down position, 
and contacts 88 and 89 which are adapted to be 
bridged by contact 37 on the rear end of the 
follower bar when the follower bar reaches the 
end of its down stroke thereby actuating Solenoid 
72b, causing cylinder 54 to be connected to ex 
haust, and allowing spring S in cylinder 54 to 
return the needle bar to its up position. 
The contact members 80 and 8 are preferably 

adjustable, as by screw 90, toward or away from 
the follower bar to control the extent to which 
the frame may move forward relatively to the 
follower bar. When the device is moved forward 
for each new stroke of the needle bar the foll 
lower bar is extended through the base material 
and the extent to which the device can move for 
ward is determined by the distance the frame 
can move before being stopped by contact of the 
tip 4 of the follower bar with the stops 80 and 
8. As disclosed herein forward movement of 
the device is ended simultaneously with actua 
tion of the needle bar to commence its next stroke 
due to the tip of the follower bar bridging stops 
80 and 8, which serve also as electrical contacts. 
In the operation of this embodiment of the 

invention the follower is initially inserted through 
the base material and the device is moved for 
ward sufficiently to cause the tip 4 of the fol 
lower bar 3 to abut against and to bridge the 
adjustable contacts 80 and 8, after which the 
needle and follower bars are reciprocated auto 
matically. It will be noted that the electrical 
control circuit is so devised that the follower bar 
moves upwardly and downwardly again while the 
needle is inserted through the base material, 
and remains inserted through the base material 
while the needle bar is retracted on one stroke 
and moves downwardly on its next stroke. 
To prevent coils T2b and 73b from being ac 

tuated at the same time that coils 72a and 3a 
are actuated circuit breakers 9 rare provided in 
the connections leading to coils T3b and T2b re 
spectively. The switches 92 provided in connec 
tion with each circuit breaker are normally re 
tained in closed position by means of springs 93. 

In order to obtain smoother action of the pis 
tons within the cylinders 54 and 55 we provide 
each cylinder at its air intake end with a needle 
valve 94 of any suitable conventional structure. 
We prefer also to provide each of the valves 68 and 
69 with a spring detent 95 the point of which seats 
in one of two concavities 46 provided therefore 
in the periphery of each valve to prevent acci 
dental movement of the valves. The detents 95 
are readily freed from their seats 96 upon move 
ment of the valve due to the resiliency of the 
spring arms 97 by which the detents are fixed to 
the valve casing. 

5 

0. 

20 

30 

35 

40 

50 

5 5 

60 

70 

75 





5 

0. 

30 

2,226,682 
follower whereby the pivoted thread throwing 
arms are moved in Opposite directions trans 
versely across the path of the needle Once for 
each reciprocation of the needle bar. 

5. Apparatus for making pile fabrics compris 
ing a needle bar and a follower bar, a motor to 
project and withdraw said needle bar and said 
follower bar respectively, controlling means for 
each of said motors, and means influenced by said 
needle bar and follower bar to set each of the 
controlling means to transmit a power medium to 
Said motors and exhaust same therefrom to 
cause said motors to move said needle bar and 
folloWerbarin alternation. ? 

6. Apparatus for making pile fabrics compris 
ing a needle bar and a follower bar, a frame, and 
means for mounting said bars in the frame so that 
each is capable of reciprocable motion, means to 
reciprocate each of Said bars, means to control 
Said reciprocating means including a number of 
interconnected electrical circuits, and means car 
red by the said bars to close the said circuits in 
sequence such that the bars will be alternately 
reciprocated. - 

7. Apparatus for making pile fabrics compris 
ing a needle bar and a follower bar, a frame, and 
means for mounting said bars in the frame so 
that each is capable of reciprocable motion, 
nears for reciprocating each bar including a 

5 
cylinder, a piston, a fluid power medium supply, 
means to transmit said power medium to said 
cylinder and exhaust it therefrom, and control 
means for said fluid power medium including a 
valve, a solenoid for operating the valve, and a 
number of related electrical circuits for energiz 
ing the solenoids adapted to be closed in se 
quence in accordance with the position of the 
said bars. 

8. A device for making pile fabrics comprising 
in combination a support, a needle bar and a 
follower bar mounted in said support so as to be 
capable of reciprocating movement, a piston car 
ried by each of said bars, a cylinder enclosing each 
piston member, a connection between a source of 
fluid pressure and each chamber On. One side of 
said member, a spring in each chamber on the 
other side of said piston member, a valve in 
said fluid pressure connection, an electrical cir 
cuit for controlling the valve including a Solenoid, 
and means interconnecting the core of said sole 
noid and said valve whereby the latter may be 
opened or closed to admit fluid pressure to said 
cylinder, said circuit including a number of con 
tacts adapted to be closed in sequence by the 
bars at predetermined points in their travel. 

LOUIS C. MILLER. 
LOUIS P. MAER. 
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