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[5 7 ] ABSTRACT 

Automatic Apparatus for forming embossed zig-zag 
line patterns in pile fabrics in which a pile fabric is 
moved in one direction and a header connected to a 
source of ?uid under pressure and having spaced jet 
spray nozzles set into it is reciprocated over the fabric 
in a direction transverse to its line of movement. The 
apparatus includes mechanism for varying the length 
and the pitch of the lines of the design produced and 
also for providing a dwell at the end of each stroke of 
the header to produce longitudinal embossed line sec 
tions that connect the adjacent ends of the zig zag 
lines. 

13 Claims, 5 Drawing Figures 
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APPARATUS FOR FORMING EMBOSSED DESIGNS 
IN PILE FABRICS 

The present invention relates to apparatus for form 
ing patterns in pile fabrics and, more particularly, for 
forming patterns in pile fabric by embossing areas of 
the fabric, as by the applications of jets of heated ?uids 
under pressure to such areas, as steam that may or may 
not contain chemical vapors, that cause the ?uid con 
tacted pile ?laments to shrink or shorten by curling. 
The formation of patterns on pile fabrics by the appli 

cation of jets of ?uid against selected areas of the fab 
ric, is a well-known practice in the art. l-leretofore, 
such patterns could be created only in the form of con 
tinuous, straight embossed lines longitudinally of a con 
tinuously moving pile fabric in the piece, as described, 
for instance, in U. S. Pat. Nos. 3,010,179 and 
3,171,384, or in wavering lines on stationary, relatively 
short sections of pile fabrics, as described in US. Pat. 
No. 3,256,581. Heretofore, however, it has not been 
known to provide broken-line embossed patterns or de 
signs longitudinally of a continuously moving pile fab 
ric, in the piece or in roll form. 
The present invention is directed, in general, to the 

provision of apparatus by which broken-line, embossed 
designs may be provided on a continuously moving pile 
fabric in the piece. 

It is another object of the present invention to pro 
vide apparatus of the character described which may 
provide broken-line, embossed patterns of varying di 
mensions on a pile fabric. ' 
More speci?cally, the present invention is directed to 

apparatus which may provide longitudinally extending 
embossed zig-zag patterns on a continuously moving 
pile fabric, either resembling a herringbone pattern 
formed of end-connected, oppositely directed diagonal 
lines, or a honeycomb type of embossed pattern, 
formed of oppositely directed, diagonal lines con 
nected at their ends by longitudinally extending line 
sections. 

It is also an object of the present invention to provide 
apparatus of the character described which may vary 
the lengths and pitch of the diagonal line portions of 
the herring-bone type of pattern as well as the length 
of the connecting, longitudinal line portions forming 
the honeycomb type of pattern. 

It is a further object of the present invention to pro 
vide apparatus of the character described in which the 
pile fabric in the piece is moved at a constant rate of 
speed so that the embossed patterns formed thereon 
remain distinct and uniform throughout the length of 
the piece. 1 

It is still a further object of the present invention to 
provide apparatus of the character described which, 
once set for a speci?c form of pattern, will operate au 
tomatically to provide such pattern on the entire length 
of the moving pile fabric. 

It is yet a further object of the present invention to 
provide apparatus of the character described which is 
relatively compact and, operates with a minimum of 
noise and is of relatively simple construction and rela 
tively simple and easy to adjust for the varying of the 
patterns that may be produced by it. 
The foregoing and other objects and advantages of 

the apparatus of the present invention will become 
more and readily apparent to those skilled in the art 
from the embodiment thereof shown in the accompa 
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2 
nying drawings, and from the des-cription following. It 
is to be understood, however, that such embodiment is 
shown by way of illustration only, to make the princi 
ples and practice of the invention more readily compre 
hensible, and without any intent of limiting the inven 
tion to the speci?c details therein shown. ‘ 

In the drawings: 
FIG. 1 is a top plan view of one embodiment of the 

apparatus of the invention. 
FIG. 2 is a vertical sectional view of the apparatus, 

taken on line 2-2 of FIG. 1; 
FIG. 3 is a shematic view of a electro-pneumatic cir 

cuit by which the apparatus of the invention may be op 
erated and controlled; and 
FIG. 4 and FIG. 5 are schmatic views illustrating pat 

terns in pile fabric obtainable with the apparatus of the 
present invention. 
Generally stated, the invention provides apparatus in 

which the pile of a constantly and uniformly longitudi 
nally-moved pile fabric is subjected to ?uid under pres 
sure applied from a row of jets that reciprocates trans 
versely over the moving pile fabric, to thereby form a 
continuous, zig-zag pattern in the pile of the fabric. The 
apparatus provides for the adjustment of the rate of 
movement of the row of jets and of the dwell at the end 
of each stroke of the jet movement, to thereby vary the 
pitch and also length of the zig-zag lines as well as the 
length of the dwell lines connecting their ends. The ap 
paratus also provides means for moving the processed 
fabric out of the apparatus that is synchronized with the 
rate of movement of the fabric through the apparatus, 
to thereby subject the fabric to uniform pull through 
the processing of its entire length. 
More speci?cally stated, the apparatus comprises a 

frame, generally designated as 10, including spaced, 
aligned upright members, such as upright posts 12 and 
14, and horizontal members, 16, and 18. Joumalled be 
tween upright members 12 and 14 are transversely dis 
posed, horizontally spaced, parallel forward and rear 
shafts, 20 and 22, mounting rollers 24 and 26, respec 
tively, around which is stretched the endless conveyor 
belt, 28, which may preferably be perforated and pref 
erably formed of wire mesh. 
Mounted on the top edge of such horizontal frame 

member 16 at each side edge of the frame are inwardly 
extending plates or platforms, 32 and 34, on which is 
mounted a block, 36 and 38, respectively, each pro 
vided with spaced openings, which slideably support a 
frame, generally designated as 44, comprising horizon 
tally spaced bars 46 and 48 passing through the open 
ings in the blocks 36 and 38 connected at one end by 
an upright plate, 50, and intermediate their ends, be 
tween blocks 36 and 38, by horizontally disposed bars, 
52 and 54. Bars 52 and 54 rigidly suspend rods, 56 and 
58, respectively, at the ends of which, in turn, are rig 
idly suspended rings 60 and 62 which support in their 
openings a header tube, 64, in the underside of which, 
facing the conveyor belt 28, are set a row of spaced jet 
nozzles, 66. One end of the header 64 is closed, as at 
68, and the other end is connected by an accordion 
pleated tube, 70, to the outlet of a container of pressur 
ized ?uid, 72, which may comprise steam or other 
heated ?uid with or without admixture of vaporized 

’ chemical, such as is conventionally used for embossing 
the filaments of a pile fabric. Frame 44 is so mounted 
and header 64 is so supported therefrom that the outlet 
ends of the nozzles 66 are suspended in close proximity 



3,774,272 
3 

to the surface of the endless conveyor 28 and to any 
pile fabric that may be moved, pile uppermost, thereon. 
One of the rollers, preferably roller 26 at the fabric 

outlet end of the apparatus, may be the driven roller 
whose shaft 22 may mount on its end a sheave 96’ 
which may be driven by belt or chain 98 from the drive 
of a constant speed motor (not shown). ‘ 
Header 64 may be automatically reciprocated in a 

direction transverse to the movement of belt 28 in any 
number of ways, such as the electro-pneumatic system 
schematically illustrated in FIG. 3. The pneumatic ele 
ments of the system are shown to comprise an air cylin 
der, generally designated as 74, mounted on platform 
32 to one side of frame 10 and having a piston, 75, pro 
vided with a rod, 76, that projects from the end of the 
cylinder closest to frame 10. Cylinder 74 is provided 
with inlet-outlet ports 77 and 78 at its ends which may 
be connected, respectively, by conduits 79 and 80 to a 
common conduit 81 that is, in turn, connected to a 
compressed air tank 82, which may, in turn, be con 
nected to a compressor (not shown). Piston rod 76 is 
connected to plate 50 of header supporting frame 44 
(FIGS. 1 and 3), whereby cylinder 64 is reciprocated 
upon reciprocation of piston 75. 
Conduits 79 and 80 have interposed in them volume 

control valves CV2 and CV1, respectively, to control 
the volume of compressed air admitted into the cylin 
der through the respective ports 77 and 78, to thereby 
control the speed of reciprocation of piston 75 and 
connected header 64 relative to the speed of movement 
of the endless belt 28, and the fabric supported 
thereon, to thereby vary the pitch of the transversely 
extending zig-zag lines of the embossed fabric design,‘ 
as clearly seen in FIGS. 4 and 5. 
Conduits 79 and 80 also have interposed in them, 

preferably intermediate the respective valves CV2 and 
CV1 and ports 77 and 78, direction control valves DV2 
and DV1, respectively, which may alternately connect 
ports 77 and 78, respectively, to the source of com 
pressed air 82 and to atmosphere. ‘ 
Valves DV2 and DV1 are respectively controlled by 

solenoids S2 and S1 which are spring-tensioned to nor 
mally maintain valve DV2 in connecting position and 
valve DV1 to atmosphere position. Solenoids S2 and S1 
are connected to an electric circuit which includes a 
normally open switch LS1 and normally closed switch 
LS2; the latter being shown closest to cylinder 74 and 
the former remote therefrom. Switches LS1 and LS2 
are actuated to be respectively closed and opened by 
pref-erably threaded rods which may set into suitably 
threaded openings in plate 50, which is disposed inter~ 
mediate switches LS1 and LS2, as shown in FIG. 1, or 
in a separate plate dependently supported on piston rod 
76 intermediate the switches, as shown in FIG. 3. 
Switch LS1 is connected to a relay R1 and switch LS2 
is connect-ed to a relay R2; relay R1 being connected 
to solenoid S1 and relay R2 being connected to sole 
noid S2, whose windings are interconnected. Relays R1 
and R2 may also include timers such as diagrammat 
ically illustrated at RlT and R2T, respectively. While 
such timers are illustrated as being structurally separate 
from their respective relays R1 and R2, it will be read 
ily understood that the timers may be structurally com 
bined with their respective relays, as they are commer 
cially found. 

, Referring now to FIG. 3 of the drawings, valve DV2 
is shown in its air-connecting position and piston 75 is 
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4 
shown at the end of the inwardly directed storke of its 
cycle and rod 85 with its switch contacting head 83 ap 
proaching the closing of the normally open switch LS1. 
Valve DV1 is shown in atmosphere connected position 
permitting escape of air from port 78. When switch 
LS1 is closed, solenoid S1 is deenergized to move it 
into air-connecting position and solenoid S2 is ener 
gized to move valve DV2 to connect port 77 to atmo 

sphere. 
Movement of air into cylinder 74 through port 78 ini 

tiates the return stroke of the cycle of piston 75, which 
moves head 83 of rod 85 away from switch LS1 to open 
it. Relays R1 and R2 delay the effect of the opening of 
switch LS1 and maintain valves DV2 and DV1 respec 
tively in their last assumed positions until head 84 of 
rod 86 engages normally closed switch LS2 to open it, 
to break the circuit through the solenoids causing 
valves DV2 and DV1 to assume their normal positions 
to feed air into port 77 and discharge air through port 
78 through valve DV1 which is set to atmosphere; thus 
completing a cylinder and piston cycle. 

It will be apparent that while the pitch of the zig-zag, 
Z, lines of the patterns shown in FIGS. 4 and 5 are con 
trolled by valves CVl and CV2, their length may be 
controlled by adjusting rods 85 and 86 to reduce the 
distance between heads 83 and 84 to thereby lengthen 
the zig-zag lines, Z, of the pattern, or by increasing the 
distance between heads 83 and 84 to thereby shorten 
the length of the zig-zag lines. 
As stated above, each of relays R1 and R2 may be as 

sociated with a timer RlT and R2T, respectively, that 
will delay action of solenoids S1 and S2 to provide a 
time interval between the strokes of piston 75, to pro 
vide a dwell which, because the endless belt and the 
fabric thereon continues its constant movement, will 
produce the longitudinal dwell lines, D, between each 
pair bf zig-zag Z lines at each of their ends, to produce 
the bee-hive pattern of FIG. 5. 

It will be clear that by adjusting the timer, the length 
of the longitudinal lines D may be varied and that if the 
timer is set at zero, the effect will be as if no timer is 
present and the design of FIG. 4 will be produced. 
The apparatus of the invention is provided with 

means for withdrawing the processed pile fabric there 
from at a constant rate equal to the rate of movement 
of the fabric through the apparatus, to thereby avoid 
any distortion of the design created on the fabric due 
to variance in the rate of its removal; such as bunching 
up when the removal rate is slower or stretching or slip 
ping, when the removal rate is faster. To that end, a 
rough surfaced friction roller, 90, is mounted on a 
shaft, 92, which is supported in bearings, 94, secured 
on the sides posts 12 and 14, in advance of, immedi 
ately adjacent to, and substantially on a level with roller 
26, in position to receive thereon and frictionally en 
gage the underside of a fabric discharged from the ap 
paratus. Shaft 92 mounts a sheave, 96, that is driven by 
the same belt 98 that drives belt driven shaft 22, so that 
rollers 90 and 26 rotate at all times at the same, con 
stant speed. 

Preferably, the friction exerting surface of shaft 90 
may be in the form of a stiff-bristled cylindrical brush, 
as illustrated, whose bristles may be formed of stiff syn 
thetic or wire material. 
This completes the description of the apparatus of 

the present invention. It will be readily apparent that 
such apparatus is automatic; that it is adjustable to vary 
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both the size and shape of the designs that may be 
formed thereby; that it is of relatively simple, compact 
construction and simple, easy and economical to main 
tain and use. i I 

It will be further apparent that numerous variations 
and modi?cations may be made in the ‘apparatus of the 
present invention, by anyone skilled in the art, in accor 
dance with the principles of the invention hereinabove 
set forth, and without the exercise of any inventive in 
genuity. 
What we claim is: 
1. Apparatus for forming patterns in pile fabrics com 

prising a stand, means on said stand for moving a pile 
fabric in one direction at a constant rate of speed, a 
header having a plurality of spaced spray nozzles set 
thereinto and in proximity to said pile fabric, means at 
one end of the stand for ?exibly connecting said header 
to a source of ?uid under pressure, means at the other 
end of the stand for reciprocally moving said header in 
a movement transverse to the direction of said fabric, 
means controlling the rate of movement of said header 
and timing means for providing a time-regulated dwell 
in the movement of said header for providing an em 
bossed pattern on the pile fabric including a stroke ex 
tending in the direction of movement of said fabric. 

2. The apparatus of claim 1 wherein said timing 
means includes limit means for providing said time 
regulated dwell at the end of a recipro-cal movement 
of said header. 

3. The apparatus of claim 1, wherein said means re 
ciprocally moving said header, comprises a cylinder 
having a port at each end, a piston within said cylinder 
having a piston rod extending from one end of said cyl 
inder, said piston connected to said header, a conduit 
connecting each of said ports to a source of ?uid under 
pressure, each said conduit including a two-way valve 
adapted to alternately connect the connected port with 
said source of ?uid under pressure and with atmo 
sphere and means alternately actuating each said valve 
to connect the port associated therewith to said source 
of ?uid under pressure while the other of said valves is 
actuated to connect the other of said ports to atrno~ 

sphere. 
4. The apparatus of claim 3, wherein means are pro 

vided in each said conduit for controlling the volume 
of ?uid passing therethrough. 

5. The apparatus of claim 3, wherein said means al 
ternately actuating said valves to connect their asso 
ciated ports to said source of ?uid under pressure and 
to atmosphere includes electrical control means. 
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6 
6. The apparatus of claim 5, wherein said electrical 

control means includes a solenoid operatively con 
nected to each said valve for moving said valve alter— 
nat'ely to connect the associated port to said source of 
?uid and to atmosphere, each said solenoid connected 
in an electric circuit. 

7. The apparatus of claim 6, wherein said electric cir 
cuit includes a pair of spaced switches, each actuated 
by said piston at the end of one of its strokes, and relay 
means interposed in said circuit between said switches 
and said solenoids to maintain each said solenoid in 
?xed position during each piston stroke. 

8. The apparatus of claim 7, wherein said timing 
means comprises an adjustable timing mechanism in 
terposed in said circuit with each said relay and its con 
nected solenoid whereby an embossed zig-zag pattern 
may be produced on the pile fabric, including a stroke 
extending in the direction of movement thereof. 

9. The apparatus of claim 7, wherein means are pro 
vided for regulating the length of the reciprocating 
strokes of said piston whereby zig-zag patterns having 
strokes of varying length may be embossed on the pile 
fabric. 

10. The apparatus of claim 9, wherein said means for 
regulating the length of said piston strokes comprises a 
pair of threaded rods and means connected to said pis 
ton inter-mediate said switches threadedly supporting 
said rods, each said rod arranged to contact one of said 
switches, said rods adapted to be adjusted to vary the 
distance between their switch con-tacting ends. 

11. The apparatus of claim 1, wherein said means for 
moving a pile fabric comprises an endless conveyor belt 
and means mounting said conveyor belt for movement 
including a pair of spaced rollers, one of said rollers 
connected to a driving mechanism to be actuated 

thereby. 
12. The apparatus of claim 11, wherein said spaced 

rollers are mounted on a frame and a third roller is 
mounted on said frame in close proximity to and sub 
stantially on a level with said one roller, said third roller 
adapted to have the fabric pass thereover and having a 
roughened surface adapted to frictionally engage and 
move said pile fabric from said belt, said third roller op 
eratively connected to the driving mechanism of said 
one roller to be, thereby, rotated at the same speed as 
said one roller. 7 

13. The apparatus of claim 12, wherein said rough 
ened surface of said third roller comprises a stiffbristled 
cylindrical brush sleeve mounted on said third roller. 

* * * * * 


