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This invention relates to aerial signals and 
particularly to ship identi?cation signals. De~ 
vices of this general character have been known 
and used for some time and the present inven 
tion concerns certain improvements in the de 
tails thereof by which the. operation and func 
tioning of the device is rendered more certain 
and satisfactory. The nature and value of the 
present improvements will appear from the fol 
lowing speci?cation, taken in connection with the 
accompanying drawing, in which 
Figure 1 is a longitudinal section of a signal 

device involving the present improvements; 
Figure 2 is a transverse section on the line 2—2 

of Figure 1; 
Figure 3 is a plan View of the lock nut for se 

curing the various parts together as hereafter 
described; ‘ 

Figure 4 is a plan view of a disc and associated 
parts forming part of the structure of the sig 
nal; and 

Figure 5 is a view more or less diagrammatic of 
the gun or mortar with which the signal device 
is employed. 
A brief description of the principal parts or ' 

features of aerial signals of this kind will su?ice 
as a basis for understanding the present improve 
ments. Referring to the drawing in detail, the 
signal includes a shell I!) having a. relatively 
heavy base It provided with a threaded shoulder 
l2 and also with a rearwardly projecting stem 
[3 threaded at l3a, all these parts preferably be 
ing made integral and formed of suitable metal 
such as aluminum. A passage or bore It extends 
longitudinally through the stem 13 and at its 
front end communicates with a recess or cavity 
l5 formed in thebase l l. A flash hole It extends 
laterally from an intermediate point in the pas 
sage lli, the purpose of which will presently ap 
pear. ‘A delay fuse indicated at H is mounted 
inv the front portion of the passage ill and ex 
tends from a point adjacent the flash hole I 6 into 
the cavity l5. A percussion cap i8 is mounted 
in the rear end of the passage M, which cap is 
adapted to strike a suitable ?ring pin l9 arranged 
in the bottom of the gun or mortar, shown gen 
erally at 20, such pin usually being supported 
on a spring pressed valve indicated at lea, which 
is closed by the contact of the shell with the fir 
ing pin l 9. 
A casing 2| surrounds the stem l3, and at its 

front end this casing is internally threaded and 
is adapted. to be screwed down tightly upon the 
threaded shoulder l2 of the base. The casing 
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2| is spaced from the stem I3 to form- a cham“ 
ber 22 in which is placed a charge of powder or 
other explosive. The ?ash hole I6 communi 
cates with said chamber. 
casing 2| is provided with a central opening 
or hole through which the rear threaded end of 
the stem, l3 projects and also with a series of 
holes 23 surrounding and spaced from said ceh¥~ 
tral opening. A thin annular disk 24 of lead or 
other suitable soft metal is arranged again-st the 
rear end of the casing 2| and covers the open—, 
ings 23. This dish is forced tightly agains-tthe 
casing 2| by means of a lock nut 25 threadedon 
the stem l3, and this nut is provided with a series 
of openings 26 adapted to register with the open~ 
ings 23 in the casing 2 l . 
The lead. disk 24 serves to tightly seal the 

chamber 22 and prevent deterioration of them: 
plosive material therein. However, when the per 
cussion cap I8 is fired byv dropping the shell into 
the gun or mortar, the. ?ash therefrom ignites 
the powder or explosive in the chamber 22,. and 
the gases from such explosion rupture the lead 
disk 24,. pass through the aligned openings 23,. 26,’ 
and by, their reaction against the rear end of'the 
gun or mortarthe shell is projected. therefrom: to 
the desired height. - » 

The delay fuse l1 positioned in front of the 
?ash hole l6 is'also ignited when the percussion 
cap is ?red. At its front end this delay fuse com- 
municates with a charge 30 of explosive mate 
rial in the cavity l5 of the shell. This is gem 
erally termed the expelling charge, and its fume- 
tion is to expel from the front end of the shell 
in, at the proper time, the container or con 
tainers indicatedat (it, which carry suitable py 
rotechnic material or showers to give the desired 
signal, such material also being ignited by. suit" 
able fuses from the expelling charge 30, as‘ later 
described. _ ’ r - > ‘ - ~ 

One feature of the present invention ‘relates 
to the lock nut 25 which clamps'the lead disk 24 
against the casing 2 I. As heretofore constructed; 
said lock nut Was provided with a ?at surface ' 
adapted to bear against the disk over the entire‘ 
area or- surface of the nut. With such a cone 
struction, it has been found that fragmentsof 
the lead disk 24‘ are apt to be torn loose and 
blown back into the gun or mortar and interfere 
with the subsequent closing of the valve 19a when 
the next shell is dropped into the mortar. To 
obviate this di?iculty the upper or inner face 32' 
of the; lock nut 25 is provided around its'ed'ge 
‘with a ?ange v33 which extends slightly above 

. said surface, In other words the uppersurtace 

At its rear end the 



32 of the lock nut is slightly depressed below the 
?ange 33. When the lock nut 25 is in position, 
the disk 24 is tightly clamped between said flange 
33 and the rear surface of the casing 2|, but a 
slight clearance or space, indicated at 34, exists 
between the face 32 of the nut and the rear sur 
face of said casing. ‘By reason of this arrange 
ment, it has been found that when the lead disk 
24 is ruptured in line with the openings 23, 26, 
the material of the disk is not detached and 
blown out, but rather tends to split or tear and 
fold back against the side of the opening 23. To 
facilitate such folding back of the ruptured parts 
of the disk, the upper ends of the openings 26 
are slightly ?ared or enlarged as shown at 26a. 
The result is that no fragments of the sealing 
disk 24 are detached to interfere with the proper 
closing of the valve |'9a, as shells are repeatedly 
?red from the mortar. 
Another feature of the present invention re 

lates to the covering for the expelling charge 30 
in the cavity l5. Heretofore a disk of paper has 
been used for that purpose, but has been found 
more or less unsatisfactory since it is difficult to 
securely glue such paper disk in position, and . 
the same is apt to break or crack permitting 
escape of the explosive material. These di?icul 
ties have been obviated by the use of a disk of 
textile material indicated at 35, and for that 
purpose ?nely woven textile cloth has been found 
particularly effective. Fine mesh muslin, having 
a mesh of about 200 per inch, has been found 
satisfactory. A disk of such material can be 
easily and readily glued to the metal surface of 
the shell around the cavity l5. This surface is 
usually made somewhat dished or‘ ?aring as 
shown at 36, but in spite of that fact the textile 
disk will stretch and bend slightly and readily 
accommodate itself to such surface and can be 
easily and readily glued into place, thus making 
a very effective covering for the cavity [l5 and 
the expelling charge therein. 
A still further feature of the present inven 

tion relates to improved means for insuring 
proper ignition of the pyrotechnic material of the 
signal. In the accompanying drawing two sep 
arate charges or showers of pyrotechnic material 
are shown, each included in a separate con 
tainer, which containers are secured together as 
by means of a band 3|a of tape or other suitable 
material. A cup shaped cap or disk 40 is mounted 
in the lower end of the lower container and a disk 
4| in the upper end thereof. This container may 
be made of ?brous or other suitable material and 
is ?lled with a charge of pyrotechnic material 
to give the signal desired. This material is 
adapted to be ignited by a time fuse 42 secured 
in the cap 40. Mounted in the lower end of the 
cap 40 is a disk 43 of cardboard or similar ma 
terial which is provided with a series of open 
ings 44. A short section 45 of rapidly burning 
fuse or quick match is secured to the lower sur 
face of the disk 43, and this quick match extends 
through a loop in a similar quick match 46 se 
cured to the upper surface of the disk 43. Finally 
a short section of quick match 41 is ‘secured to 
the lower, side of the cap 40 and extends across 
the lower end of the time fuse 42. It is apparent 
that when the expelling charge 30 is exploded, as 
heretofore described, the quick matches or fuses 
45, 46, and 41 will be ignited, and in turn the 
time fuse 42 and the'pyrotechnic material in the 
lower container, which will continue to burn until 
consumed, the ?ame and gases being projected 
outwardly through the opening in which the time 
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fuse 42 was mounted. The provision of the open 
ings 44 in the disk 43 has been found important 
and valuable in obtaining proper operation of the 
device. Without such openings the disk 43 is 
blown out of the cap 40 by the gases from the 
quick matches 48 and 41 with the result that the 
time fuse 42 is not properly ignited. This feature 
therefore materially contributes to proper opera 
tion of the device. 
The upper container is constructed similar to 

the lower one, and as noted these containers are 
secured together and are simultaneously expelled 
from the shell 10 by the expelling charge 30. A 
relatively heavy disk 5|! of felt or other ?brous ma 
terial is preferably arranged between the upper 
and lower containers. A pair of quick matches 
5| are arranged in the upper end of the lower 
container and extend upwardly through open 
ings in the disk 4| and disk 50 and into close con 
tact with a quick match 52 secured on the lower 
side of the upper container. This quick match is 
so positioned as to ignite a time fuse 53 in the 
upper container which in turn ignites the. pyro 
technic material in the latter container, and as 
the same continues to burn, the ?ame and gases 
are projected outwardly through the’ opening 
occupied by the time fuse 53, as in the case of 
the lower container. ‘ . 

While, as previously noted, devices of this gen 
eral construction have been known andused, it 
has been found by extensive tests and practical 
operation that the improvements herein set forth 
contribute materially to the proper‘ operation of 
the same and insure a much higher percentage 
of successful devices than heretofore obtained. 
Having thus described the invention,.what is 

claimed as new and desired .to be secured by 
Letters Patent is: ' . . , 

l. A signal device of the kind described, in 
cluding a casing having a chamber for explosive 
material and openings in the rear wall of said 
chamber, a lock nut arranged rearwardly of said 
rear wall and having openings therein, a sealing 
disk clamped between said wall and nut, said nut 
having a flange around the margin thereof to 
press against said disk, whereby a space is formed 
between the surface of said nut and said disk.’ 

2. A signal device of the kind described, includ 
ing a casing having a chamber for explosive ma 
terial and openings in the rear wall of said cham 
her, a lock nut arranged rearwardlyof said wall 
and having openings therein adapted to register 
with the openings in said wall, a sealing disk 
clamped between said wall and said nut,‘said nut 
having the front face thereof spaced from said 
disk. . . ‘ 

3. A signal device of the kind described, in-1 
cluding a casing having a chamber for explosive 
material and openings in the rear wall'of said 
chamber, a lock nut arranged rearwardly of said 
rear wall and having openings therein,‘ a sealing 
disk clamped between said wall and nut, said nut 
having a flange around the margin thereof to 
press against said disk, whereby a space is formed 
between the surface of said nut and said disk, 
said openings in said nut having the front ends 
thereof ?ared or enlarged. i i > 

4. A signal device of the kind described having" 
a chamber provided with openings in‘ the rear 
wall thereof, a sealing disk covering said open 
ings, a lock nut arranged to force said disk against 
said wall, said lock nut having on its front surface 
a ?ange contacting said disk, the front surface 
of said nut inside said ?ange being spaced from 
said disk. ' . > V i v i - 
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5. A signal device of the kind described having 
a base, a stem extending rearwardly thereof, a 
casing surrounding said stem and forming a 
chamber for explosive material, said chamber 
having a plurality of openings in the rear wall 
thereof, a sealing disk covering said openings, a 
lock nut threadedly mounted on said stem and 
engaging said disk, said nut having a marginal 
flange bearing against said disk and having the 
front surface thereof inside said ?ange spaced 
from said disk. 

6. A structure as de?ned in claim 4 in which 
said nut is provided with openings registering 
with the openings in said wall of the chamber. 

7. In an aerial signal device of the kind de 
scribed, a shell, a container for pyrotechnic ma 
terial in said shell, said container having a 
closure for the lower end thereof, a disk of ?brous 
material arranged below said closure, said disk 
having an opening therein to permit escape of 
gases from the upper to the lower side thereof, a 
time fuse mounted in said closure above said disk, 
a quick match arranged between said disk and 
time fuse, and means to ignite said quick match 
when said shell is projected into the air. 

8. In an aerial signal device of the kind de 
scribed, a shell, a container for pyrotechnic ma 
terial in said shell, said container having a cup 
shaped closure for the lower end thereof, a disk 
arranged below said closure, said disk having 
openings to permit escape of gases from the up 
per to the lower side thereof, a time fuse arranged 
in said closure, and means to ignite said time fuse 
when said shell is projected into the air. 

9. In an aerial signal device of the kind de- ' 
scribed, a shell, a container for pyrotechnic ma 
terial therein, a closure for the lower end of said 
container, a time fuse mounted in said closure, a 
disk arranged below said closure, a quick match 
secured to the lower side of said disk, a quick 
match secured to the upper side of said disk and 
communicating with said ?rst named quick 
match and with said time fuse, said disk having 
one or more openings to permit escape of gas 
from the space between said closure and said disk, 
and means to ignite said quick matches and fuse 
when the shell is projected into the air. 

10. In an aerial signal of the kind described, a 
shell, a lower container therein, a mass of pyro 
technic material arranged in said container, an 
upper container also arranged in said shell and 
secured to the upper end of said ?rst container, 
said second container also having a mass of 
pyrotechnic material therein, a disk of relatively 
thick felt arranged between said containers and 
having an opening therein, a time fuse in the base 
of said upper container, a quick match extending 
from a point near the top of said lower container 
through said opening in the disk and into prox 
imity to said fuse, whereby the pyrotechnic ma 
terial in said upper container is ignited from the 
burning material in said lower container after the 
latter is substantially consumed, and means for 
igniting said pyrotechnic material adjacent the 
end of said lower container when the shell is 
projected into the air. 

11. In an aerial signal of the kind described, 
a shell, two containers for pyrotechnic material 
arranged therein, one above the other, a disk of 
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felt arranged between said containers and hav 
ing an opening therethrough, a delay fuse in the 
bottom of the upper container, a quick match 
extending from the lower container through said 
disk, a second quick match secured to the base 
of the upper container and extending adjacent 
said fuse, and means for igniting the pyrotechnic 
material in the lower container when the shell 
is projected into the air. 

12. A casing containing a propelling charge, 
a closure for said casing provided with perfora 
tions, a sealing disk underlying the perforated 
closure to retain said charge in said casing, perfo 
rated retainer means for the sealing disk, and 
an annulus circumscribing all of the perforations 
and spacing the adjacent surfaces of the retainer 
means and disk. 

13. A casing containing a propelling charge, a 
closure for said casing provided with perfora 
tions, a sealing disk underlying the perforated 
closure to retain said charge in said casing, and 
perforated retaining means to hold the disk in 
place, said means confronting the disk and hav 
ing a narrow marginal ?ange upstanding there 
from to provide a thin edge-contact around the 
rim of the disk and to de?ne a yielding space for 
the disk. 

14. A casing containing a propelling charge, a 
closure for said casing provided with perfora 
tions, a sealing disk underlying the perforated 
closure to retain said charge in said casing, 
perforated retainer means for the sealing disk, 
and an annulus circumscribing all of the perfora 
tions and spacing the adjacent surfaces of the 
retainer means and disk, the perforations in the 
retainer means and in the closure being in 
registration. 

15. A casing containing a propelling charge, a 
closure for said casing provided with perfora 
tions, a sealing disk underlying the perforated 
closure to retain said charge in said casing, a 
cover disk to retain the sealing disk in position, 
said cover disk having perforations therein, and 
a peripheral ?ange on one of said disks to space 
the central portions thereof apart. 

16. A casing containing an explosive charge 
and having a plurality of openings for the escape 
of gas from the charge when ignited, a sealing 
disk over the openings, a retainer disk to hold 
the sealing disk in place, said retainer disk hav 
ing openings matching the casing openings and 
having the edges of the openings rounded where 
they face the sealing disk, and a peripheral 
?ange on one of the disks to space the central 
portions thereof. 
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