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To ail whom i may concern:

Be it known that I, Grores A. Lutz, a
zen of the United States, and resident of
w Vork city, bovough of Brooklyn, in the
unty of Hings and State of New York,
we invented cerfain new and usefn] Im-
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in Tube - Making Machines, of

h the following is-a specification.
r, . N . 3 ., . '
The ohject of my invention is to-provide a
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mgchine adapted to make tubes comprising
one ov nore spirally wound strips of paper,
tape, or analogous flexible material, and in
the machine 1 have illustvated I provide
means for winding strips spirally one upon
the other, with the convolutions of one wind-

Jng wound in s divection contrary to the di-

vection of winding of another strip.

Tn carrying out my invention I provide a
tionary inandrel around which a strip is
to be wound, a rotative wormiike guide sur-

otz
sia

ed to receive
1 e wring
11 EAE WING

the

u 1s wound thereon, and a support for
strip with means for rotating the sup-

the same speed and in the same di-
rection as the wormlike guide, all so ax-
ranged thay the strip being swound npon the
mandre] will pass iv ity support or reel
through the wormlike gnide and the latter
1 the adjacent portion of the strip
i wound upon the mandrel will
t v push the spirally wound strip
along the mandrel. T also provide 8 sup-
port for another strip or tape of fabric or
(he Iike so that the labter may be wound
npon (he first named spiral winding or tube
as the latter fravels along the mandrel, the
i for the second named strip or its
veel being rotated avound the mandrel in a
+
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support for
Jdivection reverse to the direction of rotation
of the first naned support, whereby one
spiral winding will be inclosed within the
other, and the piteh Hnes of the spiral wind-
tugs ave reverse with respect to each other.
&1y inventior alse comprises the hovel de-
{ails of improvement and combinations of
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parts that will be more fully heveinafter set |

forth and then pointed out 1n the elaims.
Teference i tu be had {o the accompany-
ing dvawings forming part heveof, wherein,

ing machine embodying my invention; Fig.
2 i3 a plan view thereot; ig. 315 a seclion
substantially ‘on the line 3, 3,in Fig. 13 Fig.

P4 is a longitndinal section, enlarged, show-

ing the mandrel and associated parts; Fig.
5 is a detail view of the winding device,
partly broken away; Fig. 6 is an enlarged
detail of the wormlike guide for a strip to

He wound; Fig. 7 is a section thereof sub-.

stantially on the line 7 in Fig. 6, looking in
the direetion of the artows, and, Fig. 8 illus-
trates side and end views, enlarged, of the
mandrel. '

~ In the accompanying drawings, in which
similar numerals of reference indicate cor-
responding parts in the several views, the
numeral 1 indicates a suitable frame shown
provided with standards 2, 8, 4, whicli parts
may be of any suitable construction. The
standards 2, 8, have suitable bearings 5, 6,
in which a hollow shaft 7 is journaled,
which shaft is shown provided with &
sprocket wheel 8 receiving a chain 9 which
passes over a sprocket wheel 10 carried by
a shaff 11 journaled in suitable bearings
supported by frame 1 for rotating shaft 7.
A collar 7* secured on shaft 7 limits its end-
wise movement. Within shaft 7 is a rod or
har 19 shown supported near opposite ends
of said shaft by suitable beavings 13 within
said shaft, whereby the rod or bar 12 may
be supported without rotation. 'The rod or
bar 12is held in the desived stationary posi-
tion by suitable means. For this purpose 1

have shown an arm 14 secured to vod 12 by

a serew 13, the arm 14 having an aperture
receiving a threaded rod 16 that passes
through an aperture in standard 2, nuts 17,
18 on serew rod 16 serving to clamp the
latter respectively to arm 14 and standard
2, and whereby rod 16 may be adjusted
lengthwise for correspondingly adjusting
vod 12 as desired. Rod 12 supports.a man-
drel 19 which may be made integral with
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said rod or may be made separate therefrom .

and’ attached thereto as by a pin 20, so that
shaft 7 .will rotate concentrically with re-
spect to the mandrel.  Shaft 7 carries a reel,
spool- or support 21 for a strip 22, such as.
paper or fiber, that 15 to be wound upon
the mandrel, and for this purpose T have
shown = collar or-sleeve 23 secured upon
shaft 7 and having lugs 24 adjustably sup-

© porting an arm 26, as by means of serew 206,

Tigure 1 is a side elevation of a tube mak- "
Lreel

which arm carries a Slud- 27 upon which
93 is mounted to votate, a thumb nut 23
or the like on stud 27 =erving to removably
support reel 21 npon stud 27, and to pevmit
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the desired frictional holding of the reel
upon said stud to prevent the reel from ro-
tating too freely. Arm 25 may be adjusted
at any suitable angle with respect to the
radius of shaft 7 to cause strip 22 when car-
ried around the mandrel to wind thereon in

.spiral form at the desired pitch. Mounted

. concentrically and freely around mandrel 19
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is a guide 80 whose outer end. is made in
spiral or wormlike form, being shown pro-
vided with a spirally disposed flange 31,
shown passing nearly but not wholly around
the tubular portion 302 of the guide, pro-
viding a space 31* for the passage of strip
22 (see Fig. 6). The tubular portion 30° of
the guide receives the mapdrel and said

“guide is rotated around the mandrel simul-

taneously with and at the same speed as
shaft 7, and for this purpose I have shown
guide 80 secured by screw 33 to a collar or
cap 33 that is secured upon shaft 7, as by
screw 34. A finger 32 secured to collar 33
projects along part 80* of guide 30 provid-
ing a space therebetween receiving strip 22
to'hold the same in position respecting guide
30. - At 35 is a suitable counterweight car-
ried by sleeve 23 for balancing reel 21.
With the arrangements above described
the strip 22 is laid upon the mandrel and
passed through the snace 81* of ¢
and thereupon as reel 21 and its strip are
carried around the stationary mandrel co-
incidently with the simultaneous rotation
of guide 30 at the same speed as the reel,
the strip will be wound around the mandrel,

passing through the space 31* of the guide, | and kinks

and the rotation of said guide around the
mandrel in contact with the adjacent edge

portion of tube 22* to be pushed along the
mandrel coincidently with the winding of
the strip thereon in tubular form, so that the
strip is pushed along the mandrel at the
same relative speed with which it is wound
on the mandrel, and the edges of the con-
volutions of the strip aline.

I have also shown means for winding a
strip or tape 86 around the spirally wound
tube 22* while the latter is upon the mandrel,
and to this end I have shown the standard
4 provided with a bearing 4* in which is
journaled a suitable hollow shaft 87 that
carries at its inner end a sleeve or head 38
shown secured to said shaft by screw 39,
which sleeve supports the reel 40 of strip

- 36, for which purpose I have shown sleeve

38 provided with lug 41 adjustably support-
ing an arm 42 and carrying at its outer end
the spindle or stud 43 upon which reel 40
rotates, said arm being shown adjustably
connected with lugs 41 by screw 44, and
spindle 43 is shown carried by a bearing 45
adjustably connected with arm 49 by a screw
46, whereby reel 40 can be supported and

adjusted in.saitable angular relation with’

634,683

respect to mandrel 19. Shaft 37, anid thereby
reel 40, is rotated to carry said reel around
mandrel 19, and in the arrangement shown
said reel travels in the direction reverse to
the direction of rotation of reel 21 For
this purpose T-have shown shaft 37 p: »vided
with a sprocket wheel 47 receiving a chain
48 from a sprocket wheel 49 on a shaft 50
journaled in suitable bearings on frame 1
and carrying a gear 51 that meshes with a
gear 52 on shaft 11, fast and loose pulleys
53, 54 on shaft 50 serving to permit suitable
rotation of the latter. The arrangement of
gearing shown is such that when shaft 50
1s rotated in a given direction the reel 40
will be cayried around the mandrel in one
direction and reel 21 will be carried around

the mandrel in the reverse direction. .\
suitable counterweight 55 may be attached
to sleeve 38 on the side opposite reel 40 to
balance the latter. The bore 87* in shaft 87
is alined with mandrel 19, as shown in Fig,

|
|

guide 80, | end,

|
|
(’
|

|

5, for the passage of tube 22¢,

Mandrel 19 is shown in polygonal forin
(Fig. 8), beyond guide 80 and provided
with longitudinally disposed sharp edges 19*
formed by longitudinal undercut grooves 19°
cut or formed in the mandrel, and said man-
drel -is preferably tapered toward its outer
all whereby when strip 22 is wound
on the mandrel the edges 19* will engage
the strip and thereby Ikeep the spiral wind-
ing or tube 22* fron rotating around the
mandrel, and thereby the tube 22° will pass
from the mandrel 1n a straight condition
are thus prevented from forming
in tube 220,
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] After the spirally wound tube 29* has
of strip 22 will cause the spirally wound | been formed upon mandrel 19 for a suitable

distance, the strip or tape 86 is laid around
said tube, and then bhoth reels are simul-
taneously revolved around the mandrel in
opposite directions, whereby as tube 22¢ ig
formed and pushed along the mandrel by
guide 80 the strip 36 will be wound around
said tube, the resulting tube 29 comprising
a plurality of reversely wound spiral strips,
the outer strip 86 overlapping the joints be-
tween the abutting edges of the strip form-
ing tube 22 T have also illustrated the
strip or tape 36 as being wider than strip
22, whereby the edges of the latter may over-
lap as desired in accordance with the jncli-
nation of reel 40 with respect to the axis of
the mandrel. - The tube 22° thus formed
passes through the bore 87 of shaft 37.
Strip 22 may be of paper or fiber while
strip 86 may be of fabric or friction tape,
and the finished tube may be used for a con.
duit to receive electric conductors, preferably
provided with
manner, '

a covering in well known .
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Having now described my invention what

T claim is:
1. The combination of a stationary ‘mian-
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drel, a guide supported concentrically with
respect to the axis of the mandrel, a support
for a strip, and means for rotating said sup-
port and guide, with a support for another
strip and means for rotating the same, in
the direction opposite to the direction of
rotation of the first nunred support, whereby
a plurality of strips mav stmultancously he
wound in opposite directions upon said man-
drel. ,

9. The combination of a stationary man-
drel, a guide concentric therewith, a support
for a strip, and means for rolating said sup-
port. with a support for another strip, and
means for rotating the same in the dircetion
reverse to the rotation of the first named
support.

3. The combination of a stationary man-
drel, means for guiding a strip thereto, a
support for a strip, and means for rotating
said support, with a support for another
strip, and means for rotating the same in the
direction reverse to-the-rotation of the fivst
nained strip.

4. The combination of a stationary man-
drel, a guide supported concentrically with
respect to the axis of the mandrel, a sup-
port for a strip, and means for rotating said |
support and guide, with a support for an-
other strip, means for rotating the latter in
the direction reverse to the rotation of the
first named support, whereby a plurality of
strips may simultancously he wound in oppo-
gite directions upon said mandrel, and means
for adjusting said supports to permit the
reels to extend at desived angles with respect
to the axis of the mandrel.

5. The combination of a stationary man-
drel, a guide supported concentrically with
respect to the axis of the mandrel, a support
for a strip, aad means for rotating said sup-

port and guide, with a hollow shaft alined |
with the mandrel, a support for a strip car- |

va
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vied by said shaft; and hieans for rotating
said guide and supports simultaneously.

6. The combination of a stationary man-

drel. a guide supported concentrically with-

respeet to the axis of the mandrel, a support
for-a strip, and means for rotating said sup-
port and guide, with a hollow shaft alined
vith the mandrel, « support for a strip car-
ried by said shaft, and merns for rotating
the first named support in one direction and
the second niamed support in the reverse di-
rection simultaneously. » :
7. The combinatton of a slationary man-
drel. a guide surrounding the same, a sup-
port for a strip, and gearing for simulta-
neously rotating said guide and support in
the same divection, with a hollow shaft alined
with the mandrel, a support for a strip car-
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ried by said shaft, and gearing connecting -

said shaft with the first named gearing and
arranged to rotate said supports in opposite
directions sinultaneously.

8. The combination of a stationary man-
drel, a guide surrounding the same, a shaft
concentric with the mandrel, a support for a
strip carried by said shaft, said guide being

| conneeted with said shaft to be votated there-

by. a shaft provided with a gear, and gear-

L ing connecting said shafts, with a hollow

shaft alined with the mandrel, a support for
a strip earvied by said shaft, a shaft 50 pro-
vided with o gear meshing with the first

named. gear, and  gearing connecling shaft

50 with the hollow shaft, whereby said sup-
ports will be rotated simultancously in op-
posite directions.

Signed ut New York city, in the county of
New York, and State of New York, this 23rd
day of August A. D. 1907, v

GREORGE A. LUTZ.

Witnesses:

T. F. Bourye,
Rarrir H. Rapmragr.
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