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UNITED STATES

PateENT OFFICE.

CHARLES I. CURTIS,

OF NEW YORK, N. Y.,

ASSIGNOR, BY MESNE ASSIGN-

MENTS, TO THE NORDLINGER- CHARL’I‘ON FIREWORKS COMPANY, OF

SAME PLACE.

TUBE-ROLLING MACHINE.

SPECIFICATION forming part of Letters Patent No. 657,647, dated September 11, 1900.
Application filed May 27,1898, Serial No. 681,856, (No model.)

To all whom it may concermn:

Be it known that I, CHARLES L. CURTIS, a
citizen of the United States, residing at New
York, (Brooklyn,) in the county of Kings and
State of New York, haveinvented certain new
and useful Improvements in Tube-Forming
Machines, of which the following is a specifi-
cation.

The object of my invention is to provide an
improved machine for rolling strips of mate-
rial, such as paper, into couvolutions to form
a body having a bore, such as a tube, one of
the purposes for which such body or tube
may be used being for the body of a fire-
cracker, firework, or similar article.

The invention consists in a tube-forming
machine comprising a mandrel having a slot
adapted to receive the edge of a strip while
rotating and means for supporting and rotat-
ing said mandrel.

The invention also consists in a tube-form-
ing machine comprising a mandrel having
means adapted to hold a strip while rolling
it, a support for the mandrel, and means to
cause said mandrel to move longitudinally to

- remove the rolled body from the same.
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“drel shown in Fig. 2.

The invention also consists in a tube-form-
ing machine comprising a mandrel adapted
to hold a strip while rolling the sawme, a lon-
gitudinally-movable rod carrying the man-
drel and having a worm or threads, means to
cause said worm or threads to move therodlon-
gitudinally, and means for rotating said rod.

The invention further consists in the novel
details of improvement and the ¢ombination

of parts that will be more fully hereinafter |

set forth and then pointed out in the claims.
Reference is to be had to the accompanying
drawings, forming part hereof, wherein—
Figure 1 is a side elevation, partly broken,
of a tube-forming machine embodying my
invention. - Fig. 2 is a perspective view of
the mandrel. Fig. 2*is a transverse section
taken through the mandrel on the line 2« in
Fig. 2. Fig. 2° is a similar section taken on
theliney yin Fig 2. Fig.8isaplan viewofthe
machine, pariuly broken. Fig. 3* is a detail
view of the strip to be wound upon the man-
Fig. 4 is a cross-sec-

tion of the machine through the mandrel.
Fig. 5 is an elevation looking from the right
in Fig. 1. Fig. 6isa verticallongitudinal sec-
tion of the machine. F¥ig. 7 is a view, partiy
broken, of a modified form of the mandvel.
Fig.Sisanend view thereof. Rig. 9isalongi-
tudinal section thereof ontheline 9 9 in Fig. 8.
Fig. 10 is a cross-section on the line 10 10 in
Fig. 7, and Fig. 11 is a eross-section on the
hne 11 11 in Fl("

In the accompanvlnw dlawm%, in which
similarnumerals of reference indicate corre-

50

55

6o

sponding parts in the several views, 1 indi- -

cates a bed or frame which may be of any
suitableconstruction,and itisshown provided
with ways 2 and a longitudinal slot 3. (See
Fig. 4.) Upon the bed 1 aré mounted 4 head-
stock 4 and tail-stocks 5 6. By preference
the stocks 4 5 6 are adjustable lengthwise of
bed 1, and for this purpose I have shown
said stocks provided with bolts 78 9, that pro-
ject throngh the slot 3 of bed 1 and have nuts
7% 8 9 f01 holding the stocks upon said bed,

(see Fig. 6 )whexeby said stocks may be read.
ily adj usted Said stocks are also shown pro-
vided with grooves at their bottoms to receive
the ways 2, wheleby they are properly guided
and held upon thebedl. (See Figs. 4 and 5.)

10 is a mandrel around which a strip 11, of
paper or other suitable material, is-adapted
to be wound in convolutions, and 12 is a sup-
port in the form of a rod, to which the man-
drel 10 is adapted to be attached, and said rod
isshown journaled in asleeve or hollow shafs
13, that is journaled in bearingsin the head-
stock 4 and tail-stock 6, = (See Fig. 6:) The
rod 12 is shown provided with a threaded
bore 12* to receive the threaded end 10* of
mandrel 10, whereby the latter may be de-
tachably connected with the former.

14 is a keeper or cap shown threaded upon
the end of sleeve 13 and having an aperture
to receive the mandrel 10, and 15isa supple-
mental guaide in the form of a bushing or

short tube having a flange 16, which bnshmm

or tube rests in the bore ot keepel 14, and Lhe
flange 16 is held against the end of a sleeve
13 by said keeper, (see Fig. 6,) whereby the
mandrel 10 may be guided as it isdrawn into
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sleevel3, By providing bushings 15, having
different - sized bores, mandlels of various
sizes may be accommodated. The keeper 14
is shown bearing against the head-stock 4,
and thus as31sts in keepmw the sleeve 13 in
its bearings in head-stock 4. Tt is evident,
however, that other means may be plOVlded
for O'llldlno' the mandrel 10>

The rod 12 is adapted to be rotated by the
sleeve 18 and also to have longitudinal move-
ment within said sleeve. For this parpose I
have shown the following arrangement:

17 is a pulley shown enelrclmg sleeve 13
and journaled upon a bearing 18; which pro-
jects from head-stock 4 and has a bore that
receives sleeve 13. (See Fig. 6.)

19 is a finger secured to head stoek 4 and
entering an annular groove 20 in pulley 17,
wherebv said pulleyis guided and held Upon*
the bearing 18.

2l is a stud or pin projécting from pulley

17, and it is adapted to enghge & correspond- |

ing stud or pin 22, that is car rled by a sleeve
23, mounted upon the sleeve 13 and keyed
thereto, as by a spline and feather 24 25, so
that it may have longitudinal movement upon
sleeve 13 to engage and disengage studs 21
22, said studs thereby forming a cluteh.

The sleeve 23 is shown prowded with an
annular groove 23%, ada,pted to receive pms
26 from a shifting foxk 27, that is pivoted &t

28 to bed 1 and has a handle portion 29, by

which it may be shifted. The rod 12 has op-
posed lonmtudmally-dlsposed' grooves 30, in
which feathers 31 32 are adapted to fit.

form of narrow blocks 31#32% and pass throtigh
opposed slots 33 in thesleeve 13 Hear its OuféF
end, and thus enter the grooves 30, which
heftds 31% 32¢* may be secur'ed to sald sleeve
by screws 34. (See Fig. 5.) Thusthe fedth-
ers 31 32 lock the rod 12 fo the sleeve 18, s0
as to rotate the former by the latter and Vet
to permit said rod to slide lonomudmally
within thesleeve 13. - The feathers 31 32 are
shown journaled in an annula¥ récess 35 in
the outer face of tail-stock 6. (See Fig. 6.)
The keeper 14 and the feathers 31 32 “hs
serve to retain the sleeve 13 in the stocks 46,
while permitting the same to rotate freely
The méans I have shown for causing the
rod 12 to move longitudinally is as tollows:
"The rod 12 is provided with an external worm
or screw-threads 12 that normally project

beyond the tail-stock [; and megh with a-wornn- |

wheel 36, secured upon a shaft 87, journaled
in bearmcrs carried by the tail- stock 6, and
38 is a handle secured to shaft 37, whereby
the same may be rotated, and whereby alse
the wheel 36 ean be stopped from the rotation
cansed b) the worm 12°. Thus when stids
91 22 are in engagement piilley 17 will caise

~sleeve 13, rod 12, and mandrel 10 to rotate,

65

and durmO' the romtlon of said rod the worm
12% will cause wheel 36 to rotate, and thus
rod 12 will not have lonfrlLudlnal niovement.

: sleéve 13.

When it is desired to cause rod 12 to move lon-
gltudmally otutwardly, the rotation of wheel
36 is stopped, as by taking hold of handle
38, whereupon the worm 1.2b working upon
wheel 36, will canse rod 12 to move lonwl’ou—
dinally, (md thereby to draw mandrel 10 into
When it is desired to return rod

. 12 and mandrel 10 to their normal operative

positions, the wheel 36 will be rotated by
hand, and thus push rod 12 inwardly.

The mandrel is adapted, as before stated,
to receive and wind upon itself a strip 11,
and one of the objects of my invention is 0

: cause the mandrel to grasp and wind said

| strip without stopping its rotation.

For this

| purpose I have provided a mandrel which is

constructed as follows: Referring to Figs. 1,

- 2,3,4,and 6, the mandrel 10'is p]*OVlded “With
' longltudnmlly dlsposed slot 10°, which slot
" enters said mandrel ‘ranﬂentldlly At the
free end of said m#ndrel is a bore 10°, that is

adapted to receive a centering- stud 40 car-

- ried by tail-stock 5, whereby said mandrel is
" supported dnd Omded at its free end. At

one side of slot 10b in the surface of mandrel
10 is cat a depressmn 104, which is adapted

| to receive & pointed end 11> of the strip 11,
 (see Fig. 8% ) whereby said strip can r’ecmdlly
‘;enter the slot 10% and as the mandrel con-
" tinues £0 rotate the meétal at the sides of said
 slot will grip said strip te wiind it on the man-

| drel.

In this case the end I1I¥ of strip 11,

- after the Tatter fs wound upou the mandrel,
' will be bent inwardly across the bore of the

(See i
Fig. 5.) These feathers are shown in the |

body or tube made apon the mandrel, and in
order to straighfen out the same fo cause it

to follow the inner wall of the bore of the

' Body or tube the slot 10 from the point where
' it meets: the bore 10° is ¢ut on & curve at 10°,

 that leads to the end of the mandrel.
| Fig. 2.}

(Soe
By this means 4s tlie body or tube

 that is forived on the mandrel is drawn from

the sdme the curved portion 10° of slot 10°

. will ¢anse the projecting povtion 11® of strip
11 to wind or be pressed outwardly, so as to
lie against the inner wall of the bore of said

i body or tube.

In some cases, iowever, I pre-

 fer that the strip 11 should have a stxalght
" edge whiere it meets the mandrel, and for this
- parpose the slot 10% may be made parallel
' throughout, as shown fn Figs. 7, 8, 9, 10, and
;11 and said slot is shown ar mntred tancren-
' tiglly, and by prefel ence two of bUCh slots are
| tged, as showi in said figures.

Tnstead of having a bor‘e at itsend the man-
drel shown in T‘lgs 7,8,9,and 11 is provided

- with 4 eyhndmcal prO]eetlon 107 to receive the

tail-stock or a support 40, having a socket.

' Tn this case as the strip 11 is fed to the man-
' drel while the samé rotates the strip will en-
' ter thie slof 10° and the mandrel will wind the

- gtrip dpon itself.

T1i both cases it will beuin-

' derstood that as the slot 10 is located at one
" side of the daxial center of the mandrel and
' arranged tangentially the strip can readily

" énter sald slot as it is pushed along, not-
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Withstanding that the mandrel is rotating at
the time that the strip is pushed against the
same.

Mandrels of different lengths can be used

by adjusting the head and tail stocks along
bed 1. -

In order to cause the convolutions of the
body or tube to be wound tightly together
upon the mandrel, T provide a presser 41, that
isshown in the form of a e¢ylindrical bar lying
parallel to mandrel 10. (See Figs. 1,3, and 4. )
The presser 41 is shown secmed to arms 42,

that are attached to a rock-shaft 43, hung in

suitable bearings in the head-stock 4 and ta.ll—

stock 5, and from'the shaft 43 pIOJects anarm’

44, to which i is attached a spring 45, which is
also suitably attached to the bed or frame 1,
the tendency of which spring is to move the

- presser 41 toward the mandrel 10, and thus
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to press upon the strip as it is being wound
upon the mandrel.

At 46 is a table or plate upon which the
strip 11 may be placed and pushed to the man-

drel by hand, the table 46 being shown car-

ried by brackets 47, secured to bed or frame
1. (See Figs. 4 and 5.) At opposite sides of

the table or plate 46 are located guides 48,

which serve to guide the sides of the strip 11,

so that the same shall be fed properly to man-j

drel 10, and by preference the guides 48 are
adjustable laterally of the table 486, for which
purpose I have shown said table as provided
with slots that receive bolts or screws 50,
which pass through the guides 48, whereby
the latter may be ad]u%ted and eecurely held.
The operation of forming a body or tube is
as follows: The mandrel 10 is secured to rod
12 and the latter is moved to the left in Fig.
6 to bring the mandrel in the proper posmon
The elutch 21 22 is then adjusted into en-

gagement and pulley 17 rotated, whereupon.

the rod 12 and mandrel 10 will rotate and the
wheel 36 will be continuously rotated by the
worm or threads upon rod 12. The strip 11
is placed upon table 46 and fed to the man-
drel, and when it comes in contact with the

same it will enter the slot 10°, whereupon its

edge will be bent, and the ma,ndrel will thus
grip it and will wind it upon itself, some gum
or other adhesive being prefer'ably placed on
the upper outer edge of the strip, so that as
said edge passes-under the presser 41 it will
adhere to the body or tube thus formed. As
soon as the strip is properly wound the oper-
ator grasps the handle 38 to check the rota-
tion of wheel 36, whereupon ‘the worm or
threads 12 of rod 12 while the latter continues
to rotate will cause said rod to move longitu-
dinally outwardly, and will thus draw man-
drel 10 with it, whereupon the body or tube
formed on said mandrel will abut against the
keeper 14, and thereby the mandre! will be
withdrawn from said body or tube, which can
drop away. The handle 88 is next rotated
by the operator, whereupon wheel 36 will act
to feed rod 12 and mandrel 10 back to their
normal operative positions. Thus it will be

understood that the mandrel 10 can continu-
ously rotate, and all that the operator has to
do is to feed the strips 11 to the mandrel and
to cause wheel 36 to stop rotating and then
to rotate the same, as may be required.

Itisevident thatthe mandrelscan be formed
otherwise than asshown, and that the means
for causing rod 12 to move longitudinally can
be altered, if desired and I therefore do not
limit my invention to the precise details of
construction shown and described, as they
may be varied without departing from the
prineiples thereof.

Having now described my invention, what
I claim is—

1. A tube-forming machine comprising a
mandrel having a longitudinal slot open at
one end and curved near its open end, and
adapted to receive the edge of a strip while
rotating, and means for supporting and ro-
tating said mandrel, substantially as de-
seribed.

2. A tube-forming machine comprising a
mandrel having a longitudinal slot open at
one end and Gm ved near its open end, a sup-
port for said mandrel, and meauns 10 cause
said mandrel to move longitudinally, to re-
move the formed body from the same, sub-
stantially as deseribed.

3. A tube-forming machine comprising a
mandrel having an open hollow end, a longi-
todinal slot in said mandrel curved near the
open end of the mandrel, and adapted to re-
ceive the edge of a strip while rotating, and
means for supporting and rotating said man-
drel, substantially as described.

4. A tube-forming machine comprising a
mandrel ‘having a lonwltudmally dlsposed
slot that enters the same tangentially and is
curved near its open end, the metal of said
mandrel having a cut-away portion at the
side of said slot that leads into the latter, and
means for supporting and rotating. said man-
drel, subs'mntmllyas described.

5. A tube-forming machine comprising a
mandrel having a b01e at one end, a longitu-
dmally-dlsposed slot that is pamllel to sald
bore at the portion in the rear of said bore
and curved at theside of said bore, and means
forsupportingand rotatingsaid mandrel, sub-
stantially as deseribed.

6. A tube-forming machine comprising a
mandrel having a hollow end, and a ](m"‘l-
tudinal slot entelmv the wall at the hollow
end of the mandrel tanoentml toitsinner cir-
cumference, and cur Ve(ldlonw’uhe hollow por-
tion of the mandrel, said slot being adapted
to receive the edge oi a strip whlle rotating
and means for supporting and rotating emd
mandrel, substantially as deseribed.

7. A mandrel for rolling a strip upon itself
comprising & bar hollow at one end, and hav-
ing a lontrl‘uudlna]]y-d!sposed slot entering
the wall at the hollow end of the bar t‘an"en-
tial to its inner circumference and curved
along the hollow portion of the mandrel, sub-
stantnlly as deseribed,
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8. A mandrel comprising a bar having a
longitudinally-disposed slot and a- bore at one
end, said slot being straight in the rear of
said bore and curved at theside of said bore,
substantially as described.

9. A mandrel comprising a bar having a
longitudinally-disposed slot and arbore at one
end, said slot being straight in the rear of
said bore and curved at the side of said bore,
the metal of said mandrel at one side of said
slot being cut away, substantially as de-
seribed.

10. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling
it, alongitudinally-movable rod, meansforde-
tachably connecting the rod with the man-

" drel, means to cause said rod te move longi-
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tudinally without stopping its rotatien, and
means to rotate said rod, substantially as de-
scribed. .

11. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling
it, a longitudinally.movable rod adapted to

carry the mandrel and having a worm ot |

threads, means to cause said worm or threads

tomove the rod longitadinally, and means for: |

rotating said rod, substantially as deseribed.

12. A tube-forming machine comprising a
mandrel to hold a strip while rolling it, a-lon-
gitudinally-movable rod adapted to carry the
mandrel and having a worm or threads, a
toothed wheel meshing with said worm or
threads, and means to check the rotation of
said wheel, substantially as deseribed.

13. A tube-forming machine comprising a

mandrel adapted to hold a strip while rolling |

it, a longitudinally-movable rod adapted to
carry the mandrel and having a worm or
threads, a toothed wheel meshing with said
worm or threads, and a handle connected
with said wheel, whereby it may be independ-
ently rotated and its rotation by said worm or
threads checked, substantially as deseribed.

14. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling

it, a rod adapted to carry said mandrel, a |

sleeve to receive said rod, means to support
and rotate said sleeve, means to lock said
sleeve and rod rotatively, and means to cause
said rod to move longitudinally by and dur-
ing its rotation, substantially as described.
15. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling
it; a rod adapted to carry said mandrel, a
sleeve to receive said rod, means for support-
ing and rotating said sleeve, means for con-

necting said sleeve and rod rotatively while |

permitting said rod tohavelongitudinal move-
ment within said sleeve, and means for caus-
ing said rod to have rotation without longi-
tudinal movement and also to have longitu-
dinal movement without stopping its rota-
tion, substantially as described.

16. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling

it, a threaded rod adapted to carry said man- |

drel, a sleeve adapted to receive said rod,

means for supporting and rotating said sleeve;
means for causing said rod to rotate without
longitudinal movement and to move longitu-
dinally while rotating said rod having one or
more longitudinal grooves and one or more
feathers carried by said sleeve and located
 in said groove, whereby said rod may be ro-
tated by said sleeve and may have longitu-
dinal movement within said sleeve, substan-
- tially as desecribed.

17. A tube-forming machine comprising a
mandrel adapted to hold a strip while rolling
it,; a threaded rod adapted to carry said man-
" drel, a sleeve adapted to receive said rod,
means forsupporting and rotating said sleeve,
said sleeve having one or more slots, said rod
having one or more grooves alined with said
 slots, one or more feathers located in the slot
or slots of said sleeve and entering the groove
or grooves of said rod, and means for caus-
ing the latter to rotate without longitudinal
. movement and also to move longitudinally
while rotating, substantially as deseribed.

18, A tube-forming machine comprising a

. mandrel adapted to hold a strip while rolling
it, a rod adapted to carry said mandrel, a
sleeve adapted to receive and rotate said rod,
a pulley journaled to rotate around said
.sleeve, a clutch to connect said pulley and
. sleéve, and means to cause said rod to move
. longitudinally within the sleeve,substantially
. as described.
- 19, A tube-forming machine comprising a
- mandrel adapted to hold a strip while rolling
it, a rod adapted to carry said mandrel, a
sleeve to receive and rotate said rod, means
“for supporting said sleeve rotatively, a pul-
ley adapted to rotate around said sleeve, said
pulley having a stud or projection, a sleeve or
- eollar keyed upon the first-mentioned sleeve,
. and carrying a stud or projection to engage
- the stud er projection of the pulley, means
- for shifting said sleeve or collar, and means
: for causing said rod to move longitudinally
. within the sleeve, substantially as deseribed.
20. A tube-forming machine comprising a
. mandrel adapted to held a strip while rolling
. it, a rod adapted to carry said mandrel, a
. sleeve to receive and rotate said rod, means
. for supporting and rotating said sleeve, a
- guide carried at the end of said sleeve adapted
to permit the passage of said mandrel, and
_in position to receive the end of the body that
is rolled on the mandrel and means for caus-
. ing said rod to move longitudinally, substan-
; tially as desecribed.

21. A tube-forming machine comprising a
mandrel, a rod adapted to carry the mandrel,
. a sleeve to receive said rod, means for sup-
- porting and rotating said sleeve, an apertured
. keeper at the end of said sleeve,a removable
bushing at the end of said sleeve to receive
- and guide the mandrel, and means for caus-
ing said rod to move longitudinally, substan-
tially as described.

22. In a tube-forming machine the combi-

' nation of a bed, a head-stock and tail-stocks,
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with a sleeve journaled in said head and tail
stocks, means for intermittently rotating said
sleeve, a rod located in said sleeve and adapt-
ed to carry a mandrel, means to rotate the
rod by the sleeve and means for causing said
rod to move longitudinally, substantially as
described.

S/igned in theeity, ¢otinty, and State of New
York this 26th day of May, 1898.

CHARLES L. CURTIS.

Witnesses:
‘WM. JACOBSEN,
S. BEATRICE KUHN.




