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 UNiTED STATES

Patent OFFICE.

ALBERT F. ANDREWS AND JOHN H. ANDREWS, OF AVON, CONNECTIOUT.

. r

- IMPROVED SAFETY-FUSE.

Specification Iforr_nilng part of tetigrs_Paient No. 5!,67.9, dated Decemuber 26, 1865,

To all whom it may concern: :
Be it.known that we, ALBERT I'. ANDREWS
add JoaNH, ANDREWS, of Avon, in the conuty
of Hartford and State of Connecticut, have in-
vented a.pew and useful Improvement in Sufe-
ty-Fusesfor Blasting and AnalogousPurposes;
and we do hereby declare that the following is
a-full and exact description thereof, reference
_being had to the accompanying drawings, and
to the létters of reference marked thereou. -
‘Figure 1 represents oue form. of our fuse-

Dbody, with a-portion of the apparatus employed.
in its manufacture; * Fig. 2-18 a cross-section.

of this form of our fuse-body when complcted.
Fig. 3 represents anotlierform of our fuse-body,
with a portion of tlie apparatus employed in
its-oanufacture. - Fig. 4 is a2 cross-section of

this form of our fuse-Dody when completed.’

. Fig.b represents another form of our fuse-body,
.with & portion of the apparatas employed in
its manufacture. Fig. 6 is a cross-section
_throtgh the apparatus.on the line'S 8o Fig.

. 5. TFig. 7is a cross-section on the line T T in’

Fig.5. TFig. §is a cross-section on theline U
U in Fig. 6. Fig. 9 is a cross-section of .this
formn of onr fuse-body when completed.’
~ Similarlettersof reference indicatelike parts
“in-all the drawings. - ' i
Qur inveution is applicable to fuse for blast-
ing and otherlike purposes, wlether made spe-
cially water-proof by extra coatings or not. It
"is cheaper and Letter than ordinary fuse.

The ordinary article known as ¢ safety-fuse,”
nsed for blasting purposes, &c., incloses the’

powder within several strands of yarn which

are wound spirally around it. This, after be-.
ing'wound with finer yarns. to retaiu them in-

place and properly varpished, forins the body

~of-the fuse, and is distinet from the covering
- of tapeor other material appliéd outside thereof.
~7 On the 27th of Decemnber, 1864, Letters Pat+

- ¢nt were issued to one of us, John H. Andrews,

.- for stibstituting paper in-the_place of tape to-
. serve as coveringsin the manufacture of water~

proot-fuse, and-also-for inclosing the powder
in 4@ tiibe of paper or like material coated with
rabber or other material. In the course of the

same year Lettérs Patent issued to Messrs.

Chase and Foy set forth a construction of fuse

"+ tin;which’ sliver was laid in a certain mauner

* on the exterior as a covering; but in thosaand

Jin \gsll::fuses herétofore patented or public_lyv

kuown or used the material used to form.the

body of -the fuse was in the form of yarus.

+ The nature of our invention consists, first,

in snbstitating sliver in the body in liea of

yarn; second, in & combination and arrange-,
‘ment of an' impervions tube relatively thereto;
and, third, in a certain covering for the body
of fuse, formed of freg and unsized sliver wound
spirally about the bLody and saturated with
fuse-varnish.

We use for our.sliver the nutwisted ot very
slightly twisted fibers of cotton, jute, flax, or
other suitable tibrous material, preferring cot-
tou, : o -

To.ehable others skilled in the artto make
and use our inventiou, wé will proceed to.de-
seribe. it Ly the aid of the drawings aod the.
letters-of reference marked thereou. '

TFigares Land 2: "We pass thesliver A ioto

.a'suitable fuse-manufacturing tube, B, (shown

in section,) from suitable cans (1iof represent-

- ed) placed around the tube, aud revolve the

cans and tubes in asimilar manverto the pres-
ent mode of manafacturing with yarns, assist-
ing the sliver to rise from the cans by means

- | of the feeding-rolls C G, it necessary, so that -

the unspun fiber in the form of soft roving or
sliver shall be wound spirally around theslen-
der paper tube D, which coutains the powder
&, aud shall completely and softly envelop it.
We.then eross-wind the entire mass or body
with fine yarn B, in the ordinary manner, as
shown in ¥ig. 1, aud snbsequently varnish it.
To make a more substantial article we omit
the winding on of the sinall yarns I at this
stage, and wind on other sliver, F; (see Iig. 2,)
in-a similar wanuwer to the first covering;-but-
in an opposite direction, so that the inclina-’

"tion of one layerof sliver, A, tounwind is-coun: .
- teracted by that of the other layer, ¥, to un: ~
“wiced in the opposite direction.

> { If there are
three slivers A:in the first Iayer, there should
be four or more slivers F in the second layer.
The whole may be wound with the small yarus
E before varnishing, if desired. . . T
Another means of producing onr.fuse is to~
pass the fibers iu the form of sliver longitudi-
pally through-a-funnel-shaped tube, H, (see- .

 Figs. bto 8,) which surrounds-a sidgiilar-tabe;

}, coptainiug the powder d, the powder pass- -
ing into the fibér- just before it emerges: from
the tube H, after which the whole 'i§ immedi:-
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