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To all whom it may concern:

Be it known that I, FRANKLIN CHATFIELD,
of Minneapolis, Hennepin county, Minne-
sota, have Invented certain new and useful
Improvements in Fabric-Stretching Ma-
chines, of which the following is a speci-
fication. o A :

In the manufacture of knit underwear the

" fabric tubes, after leaving the knitting ma-

10

15

[ &7
<

30

35

40

45

50

55

chines, are subjected to a washing, bleach-
ing, drying and shrinking operation and are
then stretched and rolled up preparatory to
being formed into garments.

In stretching machines as usually con-
structed, the middle portion-of the fabric
tube and the sides and-edges thereof are
not stretched uniformly, the fabric being
pulled or dragged eut of shape at the bends
or folds where it comes in contact with the
edges of the spreader. This results in rows
of stitches running irregularly up or down
around the fabric or from side to side of the
flattened tube, instead of in a straight line
across it. Obviously when the rows of
stitches do not run in a straight line across
the tube considerable trouble will be ex-
perienced in cutting out the garments.

The primary object of my invention,
therefore, is to provide a stretching machine
in which the middle portion, as well as the
edges.or sides of the flattened tube, will be
subjected to a uniform stretching or widen-

.ing pressure. .

A further object is to provide a machine

of comparatively simple construction and

one which can be easily operated.

Other objects of the invention will-ap-
pear from the following detailed descrip-
tion.

The invention consists generally in means
for subjecting a tubular fabric to a uniform
stretching. - Co '

Further the invention consists in means
for automatically applying a moistening
agent to the fabric.

Further the invention consists in various
constructions and combinations, all as here-
inafter described and particularly pointed
out in the claims.

In the accompanying drawings forming

‘part of this specification, Figure 1 is a front

elevation of a fabric tube stretching ma-
chine embodying my invention, Fig. 2 is a
side elevation of the same, Fig. 8 is a ver-
tical sectional view through the middle por-

tion of the machine, Fig. 4 is a side eleva-

tion of the lower portion of the machine

-looking at the opposite side from the view

in Fig. 2, Fig. 5 is a vertical sectional view
illustrating the detail construction. of the
machine, Fig. 6 is a plan view of the tube
stretcher proper, which is capable of re-
moval from the machine through which the
tube passes, Fig. 7 is a detail view illus-
trating the arrangement of the driving rolls
and the means for holding one of these rolls
yieldingly toward the rolls of the stretcher,
Fig. 8 is a detail view, partially in section,
illustrating. the means by which the moisten-
ing or steaming of the fabric is effected,
Fig. 9 is a sectional view on the line z—=
of Fig. 8, Fig. 10 is a sectional view on the
line y—y of Fig. 8, Fig. 11 is a sectional
view on the line z—>z of Fig. 9. -

In the drawing, 2 represents an upright
frame in which the operating mechanism for
stretching and moistening the fabric tube is
arranged,

3 is a driving shaft having a pulley 4 and
a driven roll 5 mounted on the shaft. The
shaft 3 is journaled in the frame 2. A shaft
6 is journaled in the machine frame parallel
with the.shaft 3, and arms 7 are loosely
mounted on the shaft 6 at each end thereof,
(see Fig. 1) and support at their upper ends

aroll 8. The arms 7 depend below the shaft

6 and arms 9 are secured on said-shaft and
depend below the same, and springs 10 are
interposed between the depending ends of
the arms 7 and 9, the tension of said springs
being regulated by set screws 11. These
springs tend to hold the depending ends of
the arms apart and press.the roll 8 toward the
roll 5 with a yielding pressure. -The shaft 6
is capable of rocking in its bearings and a

-erank 12 is secured thereon and has a limited

oscillating movement and is locked by means
of a pin 13 fitting within holes in the ma-
chine frame. Fig. 4 illustrates this crank ad-
justed to bring the rolls into an operative
position. When the crank is moved to allow
the pin to enter the hole 14 the rolls 8 and 5
will be separated and when moved to the
hole 15 the rolls will be moved apart to such
an extent that the tube stretching device,
hereinafter described, can be taken out of the
machine. A gear 16issecured on the shaft 3
and meshes with a gear 17 on a stub shaft 18
journaled in one side of the frame and said
gear 17 meshes with an idle gear 19 on the
shaft 6, through which the roll 8 is driven
by a gear 20. '(See Figs. 1 and 5.) The
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shaft 18 projects through the frame of the
machine and has a driving connection 21
with a shaft of a roll 22 which is journaled

in the lower portion of the machine frame

and has a drive 23 connecting it with a roll
24. The fabric tube passes under these rolls
22 and 24, as will hereinafter appear. A
roll 25, journaled in the top of the frame, is
driven from the drive shaft 8 through a belt
26. This roll 25 is preferably supported on
brackets 27 which have slotted connections
with the main frame and may be adjusted
vertically to raise or lower the said roll.

I prefer to provide a fabric tightening de-
vice in the upper portion of the frame con-
sisting of brackets 28, links 29 pivoted on a
rod 30 and carrying a rod 31, over which the
fabric is passed. Set screws 32 allow the
oscillation of the links 29 and permit the
tension on the fabric to be increased or de-
creased at will.
~ The rolls 5 and 8 are covered with a yield-
ing substance and between these rolls the
fabric tube is fed. The stretching device,
which forms an essential feature of my in-
vention, is also arranged between these rolls
and I will now proceed to describe it in
detail.

33 is a frame, substantially rectangular
in form, on each side of which bars 34 and
35 are centrally pivoted. (See Figs. 6 and
7.) These bars carry rolls arranged in pairs
with corrugated surfaces, the upper rolls
being designated by numerals 36 and 87 and
the lower rolls by the numerals 36 and 87
(SeeFig.7.) The fabric tube passes between
the rolls 5 and 36 and 37* on one side and
the roll 8 and the rolls 37 and 36* on the
other side, the fabric being held in contact
with the corrugated surfaces of the rolls 36,
37, 36* and 37¢ by the pressure of the roll
8, such pressure being regulated by the ten-
sion of the spring 10 and the adjustment of
the crank 12, :

Pivoted at 38 on the frame 33 are bell
crank levers 89 which carry pivoted. tube
opening loops 40, the upper ends of which
cross one another, as indicated in Fig. 1,
and are fastened together at41. These loops
present curved or rounded upper ends and
serve to spread or separate the walls of the
tube preparatory to its entering the stretch-
ing mechanism. The opposite arms of the
bell crank levers 39 have an adjustable con-
nection by means of a bolt 42 1n a vertical
slot 43 which permits the oscillation of the
levers toward and from one another to
adapt them for the size of the tube or the
degree of width desired. The arms 40 have
curved surfaces 44, which contact with the
walls of the tube as.it enters the stretcher
proper. Near these curved surfaces pulleys
45 are mounted on the levers 39 and are
movable back and forth therewith. Bars 46
are pivoted at 47 on the frame of the
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stretcher and a spring 48 normally tends to
draw the said bars together. Said bars
carry wheels 49 and 50 which contact with
belts 51 and serve as tighteners therefor.
These belts pass around the pulleys 45 and

‘contact with the edges of the flattened fab-

ric tube, causing the same to feed with the
same speed as the middle portion of the tube
which passes between the feed rolls. The
belts 51 pass between the corrugated.rolls
36 and 36* and 37 and 37* and are operated
thereby. The stretcher is centered in the
machine by means of wheels 52 carried by
arms 53 which are pivoted at 54 on brack-

ets 55. The belts 51 constitute the essen-

tial feature of my present invention. They
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may be used in various ways and various -

meaifs may be devised for supporting them
and bringing their surfaces into contact
with the bends at the edges of the tube. I
do not wish to be confined, therefore, to the
apparatus herein shown for supporting and
operatir;r these belts,

The arms 53 have hubs provided with lugs
56 connected across the machine by a link 57,
said link insuring uniform travel of the

-arms 53 and the wheels 52. The arms 53 are

held and caused to move uniformly with re-
spect to one another by means of a screw
clamp device 58, mounted on one end of a
bolt 59 which forms a pivot for one of the
arms 53. (See Figs. 1 and 4.) By loosen-
ing this clamp the arms may be freely oscil-
lated and adjusted with respect to the belts
and fabric. The connection between the
arms insures a uniform relative movement.
The lower portion of the frame 33 has bell
crank levers 60 pivoted thereon carrying rods

61 in which pressure wheels 62 are mounted.

Coil springs 63 are attached to one arm of
said bell cranks and to the lower portion of
the frame 33 and the tension of said springs
normally tends to swing the arms 61 out-
wardly and press the feed belts, which pass
down under the wheels 62, into engagement
with the wall of the fabric. A wuniform
relative movement of the rods 61 and the
wheels thereon is obtained by means of a link
64 pivoted on the bell crank 60 eccentrically
with respect thereto and having a pin 65
that is slidable in a slot 66 in the frame 33.
Rods 67 are pivoted on the frame 33 and de-
pend beside the rod 61 and carry shoes 63
which are pivotally connected with the piv-
ots of the wheels 62. Fingers 69 are carried
by these shoes and through the connections
of the rods 67 with the rods 61 and the
stretcher frame, are always held in a vertical
position during the lateral adjustment of the
rods 61. , o

On each side of the stretcher width con-
trolling wheels 70 are arranged, carried by
arms 71 which are mounted on shafts 72.
These shafts have cranks 73 thereon, which
are connected across the machine by a bar
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74. A lever 75 is mounted on one of said

shafts and has a latch 76 to engage the teeth
of a quadrant 77. By the operation of this
lever the position of the arms and the pres-
sure wheels carried thereby can be easily

and quickly regulated.

For the purpose of steaming and moisten-
ing the fabric as it leaves the stretcher I
provide tubular arms 78 having a pipe con-
nection 79 with a source of steam supply and
carrying tubes 80 and 81 having heads 82
connected by rods 83. The heads 82 are con-
nected at each end of the tubes by links 89
with the arms 71. The tubes have longi-
tudinal slots 84 therein and sleeves 85 in-
close said tubes and are rotatable thereon,
said sleeves having diagonally cut openings
86 therein which, when the sleeves are re-
volved, gradually expose the slots in the
tubes -and ‘permit the escape of the steam
therein. These sleeves are rotated by any
suitable means, preferably by mutilated

gears 87 and 88. The gears 87 and 88 are

in mesh with one another and the latter has
a crank arm 90 thereon, pivotally connected
by a link 91 with the frame of the machine.
(See Figs.'1 and 10.) The arms-78 are ca-
pable of vertical oscillation on the bearings
92 and when the arms 71 are moved to oper-
ate the links 89, the said arms 78 and the
tubes carried thereby will be oscillated and
through such oscillation the crank 90 will be
moved to rotate the sleeves and expose or
close the steam slots covered thereby. In
this way an automatic opening and closing
of the steam slots is permitted through the
adjustment of the arms 71 and their pres-
sure wheels. The jets of steam, ﬂowin%
out through the slots in the tubes 80, wil
heat and moisten the walls of the fabric
tube and cause them to lie flat on the rolls
and be rolled smoothly and evenly on a reel
93. This reel rests upon the roll 24 and is
held in place by arms 94 mounted on a
shaft 95 and having recessed ends 96 to re-
ceive the axis of the reel. The reel will re-
volve with the revolution of the roll 24 and
gradually wind the fabric thereon.

The stretcher frame proper, illustrated in
Fig. 6, is placed in an upright position in
the machine with its corrugated rolls ar-
ranged as shown in Fig. 8 and the fabric
tube is drawn over this stretcher, the walls
being separated by the spreader and the

_tube being fed between the corrugated rolls

and the rolls 5 and 8. The revolution of
these rolls will feed the tube downward and
the feed belts driven by the pressure wheels
and cobperating therewith, will move the
edges of the flattened tube downward at a
uniform speed with the middle portion,
thereby insuring the same travel for the
sides and the middle of the tube, preventing
the rows of stitches from sagging and curv-
ing up or down from edge to edge of the

fabric. The required degree of stretching
will be obtained by the passage of the tube
over the stretcher, so that when the fabric
is wound on the reel it will be stretched and
shaped and ready to be formed into gar-
ments. Whenever desired, the rolls 5 and 8
may be separated and the removal of the
entire stretcher frame from the machine pes-
mitted. :

I do not wish in this application to be
confined to the.details of construction herein
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set forth for effecting a uniform stretching -

of the fabric, as I am aware that various
changes may be made in the machine and
substantially the same results obtained, my
invention essentially residing in a mechan-
ism by means of which the tube is stretched
with rows of stitches running evenly across
the flattened tube.

I claim as my invention:

1. A fabric tube stretching device com-
prising means for feeding the middle por-
tion of the tube and means for feeding the
sides or edges of the tube at the same rela-
tive speed .as the middle -portion, whereby
the rows of stitches will be maintained
straight across the fabric. :

2. A knit fabric tube stretching device,
comprising means disposed within the tube
for feeding the middle portion and means
also disposed within the tube for feeding
the sides thereof at the same relative speed
as the middle portion.

3. A knit fabric tube stretching device,
comprising means for feeding the middle
portion and means for feeding the sides of
the tube uniformly with respect to the mid-
dle portion and simultaneously stretching
the tube.

4. A knit fabric tube stretching device
comprising means disposed within the tube
for feeding the middle portion, means also
disposed within the tube for feeding the
sides thereof uniformly with respect to the
middle portion, said side feeding means ef-
fecting a stretching or widening of the tube.

5. A fabric tube stretching device, includ-
ing belts and means for driving the same,
said belts contacting with the inner wall of
a tube, for the purpose specified.

6. A knit fabric tube stretching device,
including belts disposed within the tube and
a driving means therefor, said belts contact-
ing with the edges of the flattened tube, for
the purpose specified.

7. A knit fabric tube stretching device
comprising means for feeding the edges of
the flattened tube and means for feeding the
middle portion thereof, said middle portion
feeding means driving said side portion
feeding means,

8. A knit fabric tube stretching device, in-
cluding feed rolls between which the mid-
dle portion of the fabric is fed, and means
for feeding the edges of the flattened tube
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at the same relative speed as said middle
portion. .

9. A knit fabric tube stretching device.
comprising feed rolls between which the
middle portion of the fabric passes, and
feed belts arranged to contact with the edges
of the flattened fabric.

10. A knit fabric tube stretching device
comprising feed rolls between which the
middle portion. of the fabric passes, feed
belts arranged to contact with the sides or
edges of the flattened tube and engaged and
driven by said feed rolls.

11. A knit fabric tube stretching device
including feed rolls engaging the middle
portion of the fabric, feed belts contactin
with the edges or side walls of the tube an

- driven by said feed rolls, and said feed rolls
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and belts being disposed within said tube.

12. A fabric tube stretching device in-
cluding feed rolls between which the middle
portion of the fabric is fed, means for feed-
mg the edges of the fabric, said feed rolls
being capable of relative adjustment to ren-
der them operative or inoperative.

13. A fabric tube stretcher including feed
rolls between which the middle -portion of
the fabric is fed, and means for feeding the
edges of the fabric, one of said rolls being
yieldingly held with respect to the others.

14. A fabric tube stretcher comprising
feed rolls having yielding surfaces, corru-
gated rolls arranged in pairs between said

- first named rolls, the walls of the fabric
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passing between said yielding surfaced rolls
and sald corrugated surfaced rolls, and feed-
ing the middle portion of the fabric, and
means for feeding the -edges thereof simul-
taneously. :

15. A fabric tube stretcher comprising a
driving roll, a similar roll driven from said
first named roll and having an oscillating

movement toward and from said first named |

roll, rolls having roughened surfaces be-
tween which and said driving roll and said
driven roll the wall of the fabric passes,
and means for increasing or decreasing the
pressure of said driven roll on the fabric.

16. A fabric tube stretcher comprising
rolls having yielding surfaces, corrugated
rolls between which and said yielding sur-
faced rolls the fabric passes, belts passing
between said corrugated rolls and  driven
thereby and said belts contacting with the
edges of the tube. ,

17. A fabric tube stretcher comprising a
frame, means for feeding the middle por-
tion of the tube, means for feeding the e oes
of the tube uniformly with respect to the
middle portion, and means for centering
said feeding means.

18. The combination, with feed rolls, of
a fabric tube stretcher including rolls and
feed belts, said belts engaging the edges of
the fabric and means for cer‘ering said

964,088

stretcher with respect to said first named
rolls. ‘ ’
19. A fabric tube stretcher including

means for feeding the middle portion of the

tube, means for feeding the edges thereof
uniformly with respect to the middle por-
tion, said edge feeding means being capable
of lateral adjustment to increase or de-
crease the width of the tube.

20. A fabric tube stretcher comprising a
frame, means for feeding the middle por-
tion of the tube, means for feeding the edges
thereof, and a spreader disposed within the
tube and separating the edges thereof.

21. A fabric tube stretcher comprising a
frame, means for feeding the middle portion
of the tube, means for feeding the edges
thereof, and yieldingly held spreader arms
operating to press apart or separate the op-
posite edges of the tube.

22. A Tfabric tube stretcher comprising
means for feeding the tube, and relatively
movable stretcher belts disposed within and
engaging the side walls of the tube.

23. A fabric tube stretcher including sprin
pressed arms disposed within the tube an
contacting with the side walls thereof and
pivotally connected for relative movement,
pulleys carried by said arms and feed belts
passini around said pulleys.

24. fabric tube stretcher comprising
pivoted tube stretching arms and feed belts
carried thereby, and width controlling
wheels between which and said belts the
edges or sides of the fabric pass.

25. A fabric tube stretcher including feed
belts and tube width controlling arms co-
operating therewith, and a heating and
moistening device.

26. The combination, with a fabric tube
stretcher, of a heating and moistening de-
vice and means for automatically regulating
the discharge of the heating and moistening
agent. o ’

27. The combination, with a fabric tube
stretcher, of a steam heating and moistening
tube having means for discharging steam
against the fabric tube and means for auto-
matically regulating ‘the discharge of the
steam from said tube.

28. The combination, with a fabric tube
stretcher, of a slotted steam delivering tube,
a sleeve therefor having a diagonal slot, the
exposure of the slot in said steam tube in-
creasing with the rotation of said sleeve and
nlleans controlling the movement of said
sleeve.

29. The combination, with a fabric tube

stretcher including width controlling arms
and feed belts, wheels between which and
said belts the fabric moves, supports for said
wheels, and a heating and moistening device
connected with said supports.

30. The combination, with an upright ma-
chine, of means for feeding a fabric tube
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vertically therethrough, said means compris-
ing a part for operating the middle portion
of the tube and a part for operating the
sides and edges thereof uniformly and simul-
taneously with respect to the middle por-
tion.

31. The combination, with a frame, of
rolls mounted therein between which a knit
fabric tube is fed and means adapted to fit
within the tube between said rolls and com-
prising means for feeding the middle por-
tion of said tube and means for feeding the
sides thereof simultaneously and uniformly.

32. The combination, with a machine

5 frame, of rolls mounted therein between

which a knit fabric tube is adapted to be
fed, a stretcher frame adapted to be placed
within the tube between said rolls, rolls

‘ mounted in said stretcher frame and be-

8

tween which and said first named rolls the
middle portion of the tube is held and fed,
and belts driven by said stretcher frame rolls
and engagin% the sides of the tube to feed
the same uniformly with respect to the mid-
dle portion thereof.

33. A knit fabric tube stretching device
including belts disposed within the tube
and a driving means therefor, said belts con-
tacting with the edges of the flattened tube,
and a tube opening means disposed in ad-

-vance of said belts.

In witness whereof, I have hereunto set
my hand this 27th day of November 1909.

FRANKLIN CHATFIELD.

Witnesses::
Ricaarp Pavr,
L. C. Cronen.
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