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1o all whom it B I Corneern:

Be it known that I, Louls NORDLINGER, a
citizen of the United States, residing in the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Fireworks-Bodies or the Iike, of which the
following is a specification.

My invention has relation to
tion of bodies or tubes
other

the constric-
for fire-crackers and
Dyrotechnical devices, although the

Same may be employed in the manufacture

of paper or otherlike tubes for general or spe-
c¢ific use.

In the manufacture of fire-cracker bodies
and other fireworks it has been customary to
cut a strip of paper of the desired length and
toroll it upon itself or otherwise dispose the
strip ol paper in spirai or convolute form,
leaving a central bore or opening, the sue-
cessive folds of the paper being either glued
upon cachotherorotherwise secured together.

Another mannerof making tubes forspecial
or gencral use has been to utilize a band or
strip of paper or a plurality of bands orstrips
and form the tube continuously or of a length
longer than the ultimate tube and to sever
the continuous or otherwise formed tube into
tubes of different and shorter length by sev-
ering them from the main tube by a knife or

other cutting Instrumentality after the tube |

has been completely formed.

The latter-stated manner of forming tubes
1s not desirable in the manufacture of tubes
for fire-crackers for the reason that in the lat-
ter art the body is necessaril y very thick, com-
paratively, and is usually of pulpy or spongy
paper, and the bore is comparatively of very
small diameter relative to the general thick-
ness of the body. |

1o form tubes for fire-crackers by severing
the same from a continuously or otherwise

formed tube by a knife or other sultable cut-

ting instrument after

attendant with considerable diffieulty, not

only because of its requiring a special tool or |
machine for this purpose and the difficulty of
keeping the knives sharpened, but it is not
tube is formed con-

cconomical unless the

 ture of fire-crackers

the tube is formed is* |

tinuously, and this nas been found to be very
difficult of accomplishment unless
in connection with strips-or bands of paper
spirally disposed about, each other, and when
dealing with soft or pulpy paper—such ag (‘hi-

- 1OS6 paper, usually employed in the manufae-
and the like—the diffi- 55

culties which would be attendant upon sever-
Ing the completed bodies from the tube would
be very great. |

My invention therefore has to do with the

employed so

manufacture of bodies for fire-crackersorthe 6o

like wherein sither the soft op pulpy paper or
4 comparatively hard paper can be used and
where the body is made of considerable thick-
ness and of a much greater thickness than
the bore. |

In practicing my invention I take a strip
of paper (or other fabrie) of a width sufficient
to make the desired number of fire-cracker
bodies of the desired léngth, which should be
imperforate, except as hereinafter deseribed,
and mount the same upon a suitable tool or
mandrel and dispose the paper about itself in
spiral or convolute folds, rolling it"in the di-
rection of its length, and simultaneously from
the initial point of the spiral disposition of
the paper I score, upset, or perforate the
Same at points determining the end or length
of the complete body, the scoring, upsetting,
or perforation of the paper forming a line of
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weakened or partly broken or separated paper 8o

wiich when the body is completely formed
will be transversely of the body and diamet-
rically in actual or substantial alinement, so
that sections of the tube so completed can be

completed body ready for loading and final
treatment with a slightly-jagged edge.

My invention therefore resides in the ar-
ticle substantially as hereinafter described,
and pointed out in the claims.

In the drawings forming part.of this speci-
fication, Figure 1 is g perspective view of a
partly-formed tube made in accordance with
my invention, showing a plurality of Hodies
being formed of one strip of paper; Fig. 2, a
sideelevation of the completed tube,enlarged,

broken off with very little pressure, leaving a 8s
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and showing a body being broken away from |

the tube; and Fig. 3, a lon situdinal sectional
elevation, enlarged, of a completed body
formed in accordance with my invention.

Similar numerals of reference indicate cor-
responding, parts throughout the several
Views. -

In practicing my invention Itakea strip of |

- paper ot other suitable fabric 1 of a width
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65 of bore 7. It 18 apparent that this construc- |

suitable for the purpose of producing the de-
sired number of completed bodies and of a
proper length (the word ‘‘length” meaning
the dimensions of the sheet or strip of paper
in the direction of the rolling) and proceed 1o
spirally dispose the said sheet or strip upon
itself. I employ for this purpose a mandrel;
but any mechanism suitable for this purpose
can be employed, it being essential to leave
a longitudinal bore both in the tube and 1n
the completed body. - ‘
with the mandrel
or other means for supporting the tube dur-
ing the rolling process a scoring or perforat-
ing device consisting of one or more instru-
mentalities and so organized that at the ini-
tial step in the disposition of the paper o
form the tube the same will at predeter-

mined points transversely of the line of fold
“praduce a line

9 of perforations, scoring, up-
setting, or separation of the paper in parallel
lines, (where two or mOre separations are
made running in the direction of the length
of the paper.). o |

In the formin which my invention has been
embodied I have weakened the paper along

the line of its ultimate separation by removs-,
ing therefrom small rectangular sections 3,

Jeaving connecting-tongues 4 between the sep-
arations,the connecting-tongues being preter-
2bly narrower than the length of the openings
formed in the paper, SO that when the tubed
is completed, as shown in ¥ig. 2, not only
will the line of separations lie transversely
and bs in diametrical alinement, (although

overlapning each other, owing to the increas-

ing diameter of the tube asitis being rolled,)

but will leave a connecting tissue between |
each suceessive body—that 1s, in the lines of
‘separation of less resistance than the sum of

the perforations. , In other words, when the
tube is completed the sum of the area of the
connecting-tongues 18 80 proportioned to the
sum of the area of the perforations that
the resistance to ultimate separation of one
section 6 from the other will be as little as
can be obtained consistent with sufficient
strength for supporting the sections in opera-
tive relationship to each other during the proc-
ess of rolling, the result of such disposition
of the material being that when the tube 5 1s
completed the sections 6 can be readily bro-
ken off or separated by hand, as indicated in
Tig. 2, leaving a completed fire-eracker body
of the desired length, thickness, and diameter

' of the length of the fabric,

tion renders it possible to employ paper (al-
though any other suitable material can be
utilized) of varying densities, tough, spongy,
or any structural characteristie, and that the
necessity of forming a continuous tube in
order to produce the sections of shorter
length, asbeforestated, is absolutely avoided.

Any desired means can be employed for
preventing the paper from unrolling, such as
oluing, pasting, d&c. |

. do not intend to limit myself to weaken-
ing the paper by a line composed of a series
of perforations of any specific form, as 1t 18

apparent that instead of being rectanguiar
they may be circular or otherwise disposed,

and, further,
along the line or lines of separation may be
brought about by scoring or otherwise dis-
turbing or weakening the fiber of the paper,
as I consider myself to be the first to have
formed a tube of spirally-disposed or eonvo-
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the weakening of the paper

late folds of paper or other desired fabric.

and which is imperforate in the final body be-
tween its ends, and to weaken the tube thus
formed at predetermined points transversely
of thelength of the tube, so as to allow of the
ultimate separation of the paper at that point,
the weakening being substantially continu-
ous or coextensive with the diameter of the
tube or the length of the sheetor strip ot paper
or fabric employed.

In Fig. 1 it will be noticed that one edge of

' the paper has not been scored, perforated, or

weakened, while the other edge has.

My invention is thus illustrated for the rea-
son that in practicing it one or both of the
longitudinal edges of the paper will remain

further reason that 1t
is considered the illustration of the formation
of three sections will suffice for a full and clear
description of my invention.

Of course it must be understood that where
the word ‘‘imperforate” is used herein 1t
<hould be taken to mean that thestripor band

forming the final firework-body should be

without such holes, perforations, or the like
as would unfit it for use as a firework-body.

Having deseribed my invention, I claim—

1. An article of manufacture of the class
described consisting of a tube for a fireworks-
body comprising a strip or band of fabrie dis-
posed upon itself in convolute folds the final
one of which is secured,thestripor band being

perforated on a line running in the direction

being in substantial diametrical alinement,
the fabric of the band or strip between the

perforations being imperforate, substantially
a8 described. | ' | |

"9 An article of manufaeture of the class
described consisting of a tube for a firoworks-
body comprising a strip or band spirally dis-
posed upon itself tio provide a central bore and
an outer body, the outerend of the strip being
secured thereon, the tube being weakened in

the perforations
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the direction of the length of the fabric by the

, between the perforations being imperforate,

removal of portions thereof which forms aline substantially as deseribed. 10

of perforations with connecting-tongues, said

Signed at the city, county, and State of Now

perforations being of greater area longitudi- | York this 16tl day of February, 1899,
nally than laterally and of greater area than
the conneecting-ton gues, the perforations and
tongues lying in the same transverse planc
and being in diametric alinement, the fabrie

LOUIS NORDLINGER:
Withesses:
CITAS. G. HENSLEY,
SERENA I3. KunN.
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