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PATENT UFFICE.

JOHN H. ANDREWS, OF AVON,

CONNECTICUT.

IMPROVED SAFETY-FUSE.

Specification forming part of Letters Patent No. 42,372, dated December 27, 1854,

o all whom it may concern :

Be it known that I, JOEN H. ANDREWS, of
Avon, in the county of Hartford and State of
Connectmut have invented a new and lm-
proved I Mode of Manufacturing Safety - Fuses
for Blasting, &c.; and I do her eby declare that
the following is a full and exact description
thereof, refel ence being had to the accompa-
nying dr awings, and to The letters of 1’*eference
marked thereon.

The first part of my invention relates to the
interior, and the second to the exterior, of the
fuse.

I know of but one manufactory ot 'blastmg-
fusein America except my own, and the rarity
of the art renders it proper to explain briefly
the ordinary fuse of this character. In the

common mode of manufacturing these fuses,

several yarns of cotton, jute, 1111611 or other
fibrous material are twisted tonethel. to form
‘the main substance of the fuse, “and a train of
powder is inclosed in its center, the train be-
ing so slender and so inclosed as to burn slowly
fmd uniformly. The powder i1s introduced
between the several strands of fibrous mate-
rial by the aid of a funnel-shaped tube having
3 small aperture at its lower extremity. The
whole is then eross-wound with finer yarns of
cotton or other fibrous material, and the sur-
face afterward further protected. This mode
of construction fulfills, with some success, the
conditions required, which are not alone the
preservation of a series of grains of powder in
juxtaposition  each with another along the
center of the structure, and the preser Vatlon
thereof in a dry condltlon but also that the
combustion, as it proceeds, shall so far destroy
the envelopmﬂ material as to maintain a tol-

erably free escape for the gases, so that the
powder shall burn with 11111f01*m1ty from one
end to the other. A fine center thread 1s
usually led down through the powder-funnel,

and allowed to remain in the fuse with the
powder. This tends greatly to reduce the risk
that the powder may clog in the passage; but
accidental accumulations of detached particles
of fibrous material from the center thread, the
existence of uneven places in the outer yzm:*ns

with various other causes, frequently occasion
a partial or entire interruption of the powder
as it is being twisted into the yarns. This Is
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wet blasting.
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fuse at that point inoperative and worthless,
but causes it t0" become a source of great de-
lay and expense to those attempting to use the
article. Sometimes’ fuse so defective retains
fire smouldering slowly within it until 1t-again
1gnites the train and endangers the lives of the
WOlkmen - To obviate thls difficulty I £
close the powder in a slender tube of paper or
other suitable material by passing a strip or
several strips into the powecler-tube near its
lower extremity and folding or bending the
same around the powder. DBy thussurround-
ing and smoothly inclosing the powder before
it leaves the funnel, I.secure a more continu-
ous and uniform line of powder, and conse-
quently secure more certainty in its burning
and more regularity in 1ts rate of consump-
tion. Italsoaffords very favorable conditions
for introducing a water-prootf coating near the
center of the fuse. -

The common water-proof fuses,” known as
‘‘single-tape,’” double-tape,’”’
tape’’ fuses, are made by winding the outer

surface spirally with strips of cloth or tape,

or the warp-yarns thereof correspondingly ag-
oregated together. - The common fuse, with its
envelope of jute or the like, above rlescrlbed

is coated with fuse-varnish and dr ied,and. then

rstin-

and ‘‘triple-

Y

run through a winding-machine, in which tha_.

tape or its equivalent is wound tlnhtly around,
slichtly lapping or superposing
upon the edge of the last preceding. Wind-
ing once, and then coating again with varnish,
makes single-tape fuse. Cross-winding this
by Wmdmﬂ' with another tape spirally in the
opposite d11" ction and again coating malkes
double tape. Rewinding and again coating
makes triple tape, which 1s the most elaborate
of any in common use. The object of all these

external protections is chiefly to secure the

powder in a dry condition when employed in

strips of thick and strong paper or paper parch-
ment in place of the tapes or threads above
described. T make these strips narrower and
wind them in narrower spirals than the envel-
oping material has been usually heretofore ap-

plied, and with these precautions experiment |

proves my single, double, or triple wound fuse,
when correSpondmnly coated with varnish, £
be more impervious to water than any corre-

a very serious evil, as it not only renders the | slaondmn*ly coated before known, and befter

each 0011 |

In my invention L substitute




in other important respects than any Other of |

like cost.
- Experiments have beentried in coating fuses
with rubber or other material more impervi-
ous than fase-varnish with a view to render
them pertectly water-tight; but this has been
found to be impracticable, because the con-
finement of the gases {from the burning pow-
der would accumulate pressure and cause the
fuse to.burst and burn unevenly. In my in-

vention the employment of paper or paper:

parchment insures an efficient and flexible pro-
tection with liberty for the escape of gas
through the spiral joint, which is presented at

each half-inch,-or thereabout, and by making

water-proof my inner tube, which directly in-
cases the powder, by coating it with rubber or
other water-proof cement, a perfectly water-
proof fuse may be secured without the objec-
tions due to similar outside coating, because
in my invention, the rubber, being in close
proximity to the powder, 1s destoyed at once
and allows the gasses to escape {reely.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe its construction and operation by the
ald of the drawings and of the letteérs of refer-
ence marked thereon.

Ifigure 1 1s a cross-section of my central tube
after the jute is wound on. Fig. 2 is a corre-
sponding section of my fuse after the fuse-var-
nish 1s applied and a strip of paper or paper
parchment has been wound on; Ifig. 3, the same
with another coat of varnish; IFig. 4, the same
after another strip of paper or paper parch-
ment has been wound on, making what is called
““double-tapetuse,’’ allon a scale greafly mag-
nified. Ifig. 51s a section on a corresponding-
ly-magnified scale, showing at the upper end

only the column of powder, and showing atsuc-

cessive lower stages first my inner tube, next
my inclosing-rubber, next the fibers of jute,
nexp the ordinaryslight binding-threads which
serve to maintain the jute fibers in position
while the fuse 18 awalting subsequent opera-
tions, next the fuse-varnish, next the spirally-
wound external protection of paper, next the
fuse-varnish again, &e. Ifig. 6 1s an eleva-
tion, and Iig. 7 a section, of the funnel and
certain of 1ts connections, by which I prepare
the 1nner tube and cover 1t with water-proof
composition. Iig. S isa horizontal section on
the line 5 5, showing the condition of the par-
tlally-formed tube at that point. Ifigs. 9, 10,
and 11 show the condition of the inner tube at
two different stages, I'ig. 9 being a section on
~the line T' T, and Ifig. 10 a section on theline
U Uj Fig. 11, the same on V V. TFig. 12 1is a
section showing the material of theinner tube
overlapped. This mode of construction may
be 1n some cases preferable. Fig. 13is a lon-
olitudinal section through my triple-tape fuse
on & scale less mag nified than Kigs. 1 to 5.
The rubber or other water-proof cmtnw on
the inner tube 1s tinted red, to more phmly
distinguish 1t.

Similarletters of referenceindicatelikeparts

in all the figures.

I manufacture my fuses at two or more. dis-
tinet operations, all analogous to those here-

tofore practiced.

A 18 the powder.

B 1s an inner tube which completely sur-
rounds the powder, and. which @ prefer to
make of dense and tough paper.

Cisawater-proof and highly-adhesive com-
position which 1 prefer to make by dissolving
raw India-rubber in oil of turpentine or othu
volatile solvent,

D 1s a fibrous envelope, which I make, for
economy, ot jute, and which 1s wound spirally
around the parts A b C. -

14 1s a slight spiral tie or confining-thread,
which I prefer to triplicate or employ in the
form of three separate spirals, of cotton or
obther slender paruns.

(x1s the fuse-varnish, whieh I prefer to make
of wood-tar and coal-tar, of about equal pro-
portions. |

H is a spiral envelope, of paper or paper
parchment. This latter I apply by means of
the well-known winding machines; and after
coating again with the fuse-varnish G, I ap-

ply at pleasure one or more additional coat-

1mgs or envelopes of similar material, I and
J. I apply a coat of the fuse-varnish Gr after
each, and usually coat the whole with finely-

pulveuzed soapstone, whiting, or the like,

(not represented;) to render the surface less

liable-to be sticky. I apply the fuse-varnish
G by drawing the material through the melted

composition and stretching it a considerable

distance through the air on the way to the reel,
so as to allow it to harden. The fibrous en-
veloping material D is applied by carrying it
on bobbins around the descending contents in
the manner described in the patent issued to
my brother, Albert I'. Andrews, dated July
28, 1857, and 1 another, No. §,963, issued In
1852. |

To manufacture and introduce my inner
tube, B, and apply the rubber cement or other
water-proof and adhesive cement thereon, I
employ a funnel, L, and guide /, by the aid of
which the strip of paper to form the said in-
ner tube 1s curved gradually around into a
tube, and the powder is inclosed therein in a
continuous and smoothly-bounded line; and I
employ a conveyer represented in a very
primitive but effective form by the lower fun-
nel, M, which contains a quantity of the soft
cement and causes 1t to apply evenly and con-
tinuously over the whole exterior of the tube
I as 1t emerges from the upper-funnel, L.
Immediately below the lower funnel, M, the
jute D i1s wound around, and Suceeedmﬂ‘ this
the binding-threads I& are wound on, so as
to confine and 1)1 otect the inner tube, as indi-

- cated.

some of the advantages due to certain fea-
tures of my invention may be separatety enu-

| merated as follows:




-

First. By inclosing the powder A in an in-
ner tube, B, as above described, a uniform
line of powder is secured, and by coating the
tube B with rubber or equivalent cement, C,

a perfectly water-proof fuse may be obtained,
- while the rubber coating, by being removed
from the surface, precludes the liability of its
being cut or otherswise injured in tamping,
and by its close proximity to the powder is
certain to be immediately destroyed as the fire
traverses along the fuse. |
- Second. By substituting paper or paper

parchment for cloth or other material in the

surfacing H, &ec., of tape fuses, a fuse is pro-
duced of better quality and at less expense
han heretofore known.

F
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What I claim as my invention, and desire to
secure by Letters Patent, is— |

1. The inner tube, B, as herein described,
and also the coating of the same with rubber
or other equivalent material, for the purpose
herein set forth. |

2. Thesubstituting of paperor paper parch-
ment 1n the place of cloth or other material
now used in the manufacture of tape fuses, sub-

- stantially as herein described.

JOHN H. ANDREWS.

VWitnesses:
| SAMUEL HADSELL, -
AMOs W. WOODFORD.
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