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UNITED STATES PATENT OFFICE. 
BALTASAB, FABGAs DE CASANOVAs AND RAMON BUBI6 r ROGER, OF BARCELONA, 

SPAN. - 

TIME-FUSE, 

1,253,947. 
Application filed May 27, 1916. Serial No. 100,374, 

To all whom it may concern; 
Be it known that we BALTASAR FARGAs DE 

CAsANovAs and RAMoN RUBI6 Y ROGER, sub 
jects of the King of Spain, residing at 
Bite, Kingdom of Spain, have in 
vented certain new and useful Improve 
ments in Time-Fuses, of which the follow 
ing is a specification. 

0 

5 

25 

80 
position; 

85 

40 

E. 

he object of the present invention is the 
construction of time fuses of high precision 
with elimination of the delays in the igni 
tion of the fuse mixture and in the com 
munication of the ignition to the charge in 
the projectile, allowing at the same time of 
the construction of fuses of very short dura 
tion and g uniformity such as are indis 
pensable for many purposes and, above all, 
in shrapnel for sporting guns. 

short time fuses are needed, such as 
of a second, and consequently the per 

missible errors may not exceed oth of a 
second. With the ordinary construction 
this is found to be impossible because the 
error attains 100%. - 
In the accompanying drawings, 
Figure 1 is a sectional elevation of an or 

dinary time fuse; - 
Fig. 2 is a view similar to Fig.1 showing: 

the condition of an ordinary time fuse at the 
end of the combustion of the timing com 

Fig. 3 is a sectional elevation of a time 
fuse embodying this invention; . . . . 

Fig. 4 is a sectional elevation of a modi 
fied embodiment. of this invention, and Fig. 5 illustrates diagrammatically a proc 
ess of 
Fig. 3. : ... ', " '' . . . 

or greater clearness we illustrate in Fig 
1. Sgt. mode of operation of an ordi 
nary fixed time fuse. is these figures is the body of the fuse, 

gaging a fuse of the type shown in 

and the composition, the combustion o 
which is to produce the ignition of the 
charge p. The direction of combustion of . 
the timing Spig is that indicated by in this fuse there is a slight the arrow B. retardation and uncertainty in the ignition 
of the timing composition which takes place 

50 in the layer m. e combustion occurs by 
layers until on E. the final one, the pressure due to the di harge of the com 
bustion gases produces the breakage of the 

layers c (Fig.2). This is the cause 
of a new 
of these last yers of timing composition 

t 
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arched shape for the end of the timing cog 
position here too... As some detonating: 

arity because the thickness . 
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broken by the pressure of the gases is differ 
ent in each case. Besides this there is still 
another cause of irregularity which pro- - 
duces the greatest variations, and that is the layed ignition of the charge p of the pro 
jectile. 

It is evident that these errors are small, 
but if it be remembered that each one-tenth 
of a second, with the speed of the projectile 
of 350 meters, represents 35 meters error in 
distance, the importance of avoiding them 
will at once be understood. 
In order to do away with the delay in ig 

nition of the timing.composition and insure 
the said ignition, we cover the timing com 
position with a light layer of a detonating 
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substance and also surround it with a ring 
of a readily inflammable substance, as for 
instance, black powder, or still better, a 
amorphous phosphorus. mixture of the same with a small amount of . 

75 

To avoid the irregularity due to the break 
ing of the last layer of timing composition 
and the variable retardation of ignition of 
the charge in the projectile, we arrange in 
direct contact with the timing composition 
a charge of a detonating explosive which 
may be a powder either more or less lightly 
compressed or else in a well compressed 
compact mass. In the former case we give 
the upper end of the timing composition the 
shape of an arch, or truncated cone in order 
to strengthen the last layers and avoid their 
breakage. If however the charge of det 
onating explosive is in a compressed mass 
there is no need to give the end of the tim 
ing composition a special form because the 

break, but burn regularly to the end, thou there is of course no objection to using t 

plosives which may be used lose their sensi 
tiveness by compression (for instance full 
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last layers are strengthened by the detonate 
ing explosive and consequently cannie 95 

roo 
minate of mercury) and detonation must be insured, we provide the fuse internally 
with a narrowed and a widened partin suc- '. 
cession, and cause the timing con 
occupy part of the wider portion so that the 
point of meeting of the said composition 

position to 

ind the detonati is in the lawier tion. In this way we prevent compression 
of the detonating explosive by the inertia 
of the explosive ch at the moment of 
firing; furthermore the emergence of the 
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gases of combustion of the composition is 
made somewhat difficult, thus increasing its 
pressure and insuring the detonation of the 
fulminating charge. At the same time the 

5 explosion is directed in that direction which 
is favorable to the sure and complete. igni 
tion of the re of the EEE 

For greater clearness we show in Fig 3 
a fuse constructed along these lines. The said figure represents a fixed time fuse for 
shrapnel for sporting guns and is provided 
with the system of internalignition in 
which the inertia of the projectile is utilized. 
The sliding piston s serves to ignite the 
composition by means of the ring to of a 
readily inflammable. substance and the light layer of detonating explosive r. 
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it can easily break. The body of the fuse a 
has a thickened portion l to consolidate the 
timing composition b which at its end d is 
arched or truncated cone shaped, the ad 
vantages of which we have explained. At g 
there is a charge of detonating explosive 
Sy: of mercury, nitrid of lead, sul fid of nitrogen, or the like), in the form of . 
a slightly compressed powder which is held 
in place by a sheet of tin or still better. as 
shown in Fig. 3, by a disk of gun cotton k . . 
to insure, the instant ignition of the charge 
p of the projectile. To insure further the. 

30 
. said ignition we make the detonating ex: 

...plosive to fill the space above the thickened 
portion f because by...this means the explo 
projectile. -- 
ifie4 there is shown the modification above referred to which consists. in...using: 

pact mass. As before is is the Witfit 
narrow neck. i to consolida composition 
be provided wi eignition in 

omposit 
e the detonation of the charge 
a compressed mass, and conse 

hown or arched, inasmuc of b are strengthened by 
of the harge.g. 

, detonating.explosiv 
I. - ... It 8. In a time ynecess the sition, ending of the ch EE is opioihin"Figs and 
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"...With these improvements it has been pos 

with an average error of 
; e explo- dredth of a second, thus insuring the burst ision is directed toward the charge p of the ingofth 

". . . . , ' , ' ' . . . . . to 3meters' length. This proves the value 
of these improvements, which as we have 

the Eigg, in the form of a con body of the 
... immediate contact with the ti 

ve the tickened por 

d d. of the composition may 

' of the projectile when the 
he tion of the timing composition, and means to prevent compression fited 
y plosive by the inertis of the: : charge 
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placing the detonating charge gin. direct 
'contact with the timing composition. 
The time of fuses depends on the char 

acter and dimensions of the timing composi 
tion, so that it is really difficult to produce in large 
sporting shrapnel, which must be of great 
uniformity. For this purpose we have con 
trived a method which consists in compress 
ing an excess of timing composition exerting 
always the same pressure in order to pro 
duce equals density, and afterward taking 
away the excess of timing composition by a cutting implement. 
The compression of the timing composi 

ht , tion may be done by a punch with a spring The ring 
o covers the gas vents in and is made so that or else by hydraulic or compressed air pres 

sure. The fuses are made all alike by a 
machine such as that shown in diagram in Fig. 5 which consists, essentially in a jigi 
in which is mounted the fuse a resting with one end of the timing composition b, on the 
boss k so that on lowering the cutting toolt 
there is obtained at the same time as the arched shaped end of the priming composi 
tion and exact, equality in length, so that it is possible to obtain fuses of great precision. 

It is the fuses required for 70 

75 

so 
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This operation can be carried out automati 

sible for us to construct fuses for sporting 95 shrapnels of one-tenth of s of time, 

ing of the said shrapnel within a zone of 1 

said, are also applicable to artillery. . . . 
We claim: ... ". . . . . . . . . . . . . . is time fuse, a mass of timing compo sition charge of detonating explosive in 

stion, said charge of detonating explosive-be 
ing so arranged as to be interposed between said timing composition and the explosive 
charge of the projectile when the fuse is se 
cured thereto, and means to prevent delay. in the ignition of the timing composition. 
2. In a time fuse a mass of timing compo sition, a charge of detonating explosive ad 

jacent, the timing composition and solar 
ranged as to be interposed between the time. . . . ing composition and the Ele charge. 
thereto, means to prevent delay in the igni 

etonating x 
at the moment offiring an Eilis 

is secured 
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1,288,947 is 
the timing composition, a disk of gun cotton 
adjacent the charge of detonating explosive 
and so arranged as to be interposed between 
the detonating explosive and the explosive 
charge of the projectile when the fuse is se 
cured thereto, and a ring made of a readily 
inflammable material E. under the 

8C tirigin. to facilitate its ignition. 4. a time fuse, a casing having gas 
vents, said casing containing a timing.com 
osition, a charge of detonating explosive in 
irect contact with the timing composition, 

a disk of gun cotton adjacent the charge o 
15 
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detonating explosive and adapted to bear 
Einst the explosive charge of the projec 

tile se is secured thereto, and a e when the 
ring of a readily inflammable material posi 
tioned under the timing composition to fa cilitate its ignition, said ring being placed 
in such a way that its inner surface corre sponds to the lower end of the timing com 
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position and its side walls cover the gas 
vents in the casing. . . . 

5. In a time fuse, a hollow body compris 
ing two enlarged portions connected by a 
narrow neck, a mass of timing composition 
in the lower part of said body, a charge of 
detonating explosive in the upper part of 
said body and arranged so as to contact with 
the explosive: s of the projectile when 
the fuse is secured thereto, and means to 

prevent delay in the ignition of the timi composition, the arrangement being E. 
as to prevent compression of the detonati 
explosive by the inertia of the charge o 
powder at the instant of firing and a conse 
E. loss of sensibility on the part of said etonating explosive. 
6. In a time fuse, a casing having gas 

rvents, said casing containing a hollow body 
comprising two enlarged portions connected 
by a narrow neck, a mass of timing composi 
tion filling the lower portion of said y 
and a part of the narrow.neck, a charge of detonating explosive filling the remaining 
part of said narrow neck and the greater 
art of the upper portion of said body, a 
isk of gun cotton arranged in the upper 

portion of said body on top of said charge 
of detonating explosive, and a ring of a 
readily inflammable material positioned un 
der the timing composition to facilitate,its ignition, said ring being disposed in such a 
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way that its inner edge corresponds to the 
lower end of the timing composition and its 
lateral walls cover the gas vents in said 
casing. 
tures. 

BALTASAR FARGAs DE CASANOVAs. 
RAMON RUBI6 r R0GER. 

In testimony whereof we affix our signa-, 

  


