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UNITED STATES PATENT OFFICE. 
AXEL G. BERGMAN, OF NEW YORK, IN, Y., ASSIGNo?. ?? ORDNANCE ENGINEERING 

CORPORATION, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY. 

ILLUMINATING-PROJECTILE. 

Application filed February 17, 1917, 

To all whom it may concern: 
Be it known that I, AXEL G. BERGMAN, a 

subject of the King of Sweden, residing in 
the borough of Manhattan, city, county, and 
State of New York, have invented certain 
new and useful Improvements in Illuminat 
ing-Projectiles, of which the following is a 
specification. 
This invention relates to illuminating pro 

jectiles and aims to provide certain impi'ove 
ments therein. Projectiles of this type are 
designed for illuminating an object or field 
in the distance and usually comprise a cas 
ing having a mass of illuminating material 
which is discharged from the casing at a 
definite point in the flight of the projectile, 
being at the same time ignited. The illumi 
nating material is usually sustained in mid 
air by a parachute or equivalent device 
which retards the fall thereof for a sufficient 
length of time to enable the illuminating 
material to expend itself. In my application 
No. 119,396, I have illustrated a construc 
tion of such shell. 
The present invention relates to a con 

struction of such devices which will better 
fit the shell for use in connection with higher 
powered guns than it has been hitherto pos 
sible to use effectively for such purposes. In 
the ordinary use of such projectiles it is 
found that if the speed of the projectile at 
the moment of expulsion of the illuminant 
and its parachute be in excess of a certain 
low rate, the parachute, whose real function 
it is to sustain the illuminant, is immediately 
slatted or torn to pieces with the result that 
the illuminant drops to the ground. Hence 
where the field of illumination is some dis 
tance away so that a gun of high power has 
to be used to obtain the distance, it is found 
impracticable to release the illuminant and 
its parachute except at or about the sum 
mit of the trajectory, at which point the 
shell is traveling at its lowest speed. This 
seriously interferes with the usefulness of 
the shell, as it practically prevents its use at 
shorter ranges. 
The principal object of the present inven 

tion is to provide an illuminating shell from 
which the illuminant can be discharged at 
any point in the trajectory, practically irre 
spective of the speed of the projectile at the 
time of discharge. To this end the inven 
tion comprises a means for checking or stop 
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ping the illuminant in its forward flight in 
Such manner as to avoid slatting of the sus 
taining parachute or other device. In the 
preferred form of the invention I make use 
of a retarding parachute which is so much 
smaller and so much stronger than the sus 
taining parachute that it can successfully 
resist the atmospheric pressure and check or 
retard the flight of the illuminant without 
danger of being destroyed. In carrying out 
the invention I may employ two casings, the 
inner of which contains the illuminant and 
its Sustaining parachute, and the outer of 
which contains the inner casing and an at 
tached retarding parachute. A timing elle 
ment such as a time fuse is used in connec 
tion with the device, which effects the dis 
charge of the inner casing at the appropri 
ate point in the flight of the E. the outer casing continuing its flight and the 
inner casing being retarded at the proper 
point for the field to be illuminated. Pref 
erably also the inner casing contains some 
timing element (which may be fixed) adapt 
ed to delay the expulsion charge for the 
illuminant until the speed of the inner cas 
ing is well checked, whereuporà, the illumi 
nant and its sustaining parachute are pro 
jected and the illuminant ignited. The in 
vention also includes certain other improve 
ments which will be hereinafter more fully 
described. 

Referring to the drawings which illustrate 
the preferred form of the invention 

Figure 1 is a diametrical section of the 
complete projectile; 

Fig. 2 is a similar view taken at an angle 
to Fig. 1; 

Fig. 3 is a cross-section taken on the lines 
3-3 in Figs. 1 and 2. 

Fig. 4 is a longitudinal section of anothe 
form of illuminating shell, and 
r. 5 is a cross-section on the line 5-5 in 

g. 4. 
Referring to the drawings, let A indicate 

the projectile as a whole which is shown as 
comprising an outer casing Band an inner casing C. The outer casing is preferably 
provided with a timing element such as a 
time fuse, the latter being shown as mount 
ed in the base D and comprising a punctur 
able tube E arranged within a circular 
chamber F. The lower end of the casin 
B is formed with a series of apertures G 
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through which an instrument can be forced to penetrate the casing E. The casing E 
contains a powder or other charge having 
a definite rate of burning, and by punctur 
ing the latter at the appropriate point, the 
length of tine required to ignite the ex 
pelling charge is predeteriuined. Prefer 
ably the tube E is fitted in a block II which 
has an extension I leading to the chamber J 
which contains the expelling charge, ( ) pen 
ings such as lS pei'i it the fire gases Ir(Jill 
the propelling charge to ignite the fuse 
through the punctured hole. This construc 
tion is in the main set forth in my prior 
t!#??? above alluded to. he casing B also contains the retarding 
parachute L which is best packed above the 
casing Cand is preferably attached to the 
latter casing by a chain M, the end of which 
is fastened to the casing C by a pin ol' the 
like N. 
The casing C contains the illuminating 

body O, and above it the sustaining para 
chute P fastened to the body () by a cord 
connectel with an eye Q, or in any other 
suitable manlier. The casing () is prefer. 
ably provided with a base R, the center 
part of which is formed with a chamber S 
adapted to contain an expelling charge for 
the illuminant. In the construction shown 
the base is also bored to receive a fuse such 
as T, the base at the ends of the bore being 
cut away as shown at U in order to permit 
the flames from the main expelling charge 
in the chamber J to easily reach the fuse. 
In the construction indicated the fuse T is 
adapted to burn about two seconds after the 
casing C is expelled, and before the ex 
pelling charge in the chamber S is ignited, 
this delay being desirable in order that time 
may be provided for the speed of the cas 
ing C to be checked or retarded before the 
illuiilinant body is expelled from the latter 
Casing. 
In illuminating shells, and particularly 

those for use in high power guns, the illu 
minant body is very apt to become shattered 
or crumbled by the force of the propelling 
charge in the gun. This force is commu 
nicated to the casing before the inertia of 
the shell can be transferred to the illumi 
nant, and the latter becomes disintegrated 
or crushed. I find in practice, however, that 
if the illuminant be packed in a metallic 
or other stiff container which is adapted to 
burn or melt at about the same speed as the 
illuminant, the latter will be maintained 
intact, and this is particularly true if the 
container be wound with wire so as to 
strengthen the container. I have found in 
practice that sheet-zinc is quite appropri 
ate for the container (which is shown at 
V). A common iron wire of light gage is 
suitable for winding it. The latter is indi 
cated at W. At the top of the container I 
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prefer to employ a fiber disk W to which 
the eye Q is attached. 

Between the bottom of the illuminant and 
the base I preferably employ a metal disk 
X which is suitably f:{{????????????? to perii it 
the gases fro)) the chamber S to ignite the 
illuminant ; and I also pre ferably impose be 
tween the disk X and the botto of the 
illi)inant a filler disk X' which eases the 
shock on the illuminant when the projectile 
is lived. 

Iifficulty has also been encountered in the 
pro vision of a suitable cover for the casing 
C, which must be sufficiently easily forced 
olit of place to permit the illuminant to 
leave the shell and which at the same time 
is capable of preventing ingress of fire gases 
to the illuminant while the latter is in the 
gtin. 
Y forced into the end of the casing serves 
these purposes admirably. A similar con 
struction is adapted in the end of the cas 
ing B as indicated at Y". 
In all prior illullinating shells with 

which I alu acquainted, difficulty has been 
encountered in the unfolding of the para 
chute eleinent in flight. Great care has been 
used in packing the parachute to avoid any 
twists or turns in the cords leading from 
the periphery of the parachute to the main 
or central cord, the latter device being 
folded or looped with the idea that by so 
doing the parachute would be enabled to 
become in Inediately expanded by the at 
mospheric pressure. The result has been, 
however, that frequent entanglement of the 
cords takes place. So, that a large percentage 
of tlar illuminants fall to the ground with 
out the parachute filling. Efforts have been 
inade to overcome this without success. 

I have found, contrary to expectation, 
that if the numerous cords be well wound 
round and around the parachute body, the 

latter will fill quite as quickly, and practi 
cally all risk of entanglement of the cords 
is eliminated. 
The operation of the invention will be 

a) Palent. If a gun has the possible range 
of three unides an 
a field one-half mile distant, the time fuse is appropriately punctured to expel the inner 
casing just before the field is reached, where 
upon the retarding parachute comes into 
effect and checks the inner casing for a de 
termined period until its speed is overcome 
suficiently to enable the sustaining para 
chute to act with safety, whereupon the illu minating charge and sustaining parachute 
are ejected and the charge ignited. 
In Figs. 4 and 5 I have shown another 

form of shell in which a single casing is 
used. In these figures the casing a is pro 
vided with a nose b and a base c. Fixed to 
the base is a set of wings di which are adapt ed to cause the projectile to fly straight 

I have found that a fiber disk such as 

it is desired to illuminate. 
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without tumbling, the nose b being prefer 
ably pointed to assist in such flight. If de 
sired, the wings di can be slightly bent to 
impart a rotative movement to the shell, 
The base, c is provided with an expelling 

charge e which is controlled by a time fase 
f and which is adapted to blow out the base 
at the proper time in the flight of the pro 
jectile. Above the base is located a plugg 
which contains a fuse h designed to be ig 
nited by the charge e through passage i. 
The fuse h corresponds to the fuse T in Figs. 
1 to 3, and leads to a charge i, the function 
of which is to blow out the plugg. A is the 
illuminant having mounted above it, and fas 
tened thereto the sustaining parachute l 
which is contained in a light metal cup m. 
while above the cup m is located the retard 
ing parachute in which is also contained in 
a light cup o. Above the cup o is an expel 
ling charge p, a metal disk q being inter 
posed between the two. To ignite the charge 
p, I provide a quick-match º preferably con 
tained in a seni-circular casings made of half 
tubing or other suitable material. I’refer 
ably two quick-matches are provided, as 
shown in Fig. 5. The cup m is connected 
to the plug g preferably by metal strips 
which are bent or hooked under a lip formed 
on the plug, as shown at u (Fig. 4). The 
parachute is connected to the illuminant A: 
by an eye ) and the parachute n is connected 
to the cup on by an eye v. 
The operation of the device shown in Figs. 

4 and 5 is somewhat different from that 
shown in Figs. 1 to 3. The time fuse f 
being properly punctured and the projectile 
fired, at the proper time in the flight the 
expelling charge e is fired and the base e 
blown out. Simultaneously a portion of the 
fuse h is ignited and almost immediately 
thereafter the quick-matches r are ignited. 
Following closely on this the expelling 
charge p is fired, throwing the illuminant 
with its plug G, cup m, cup o, and the two 
parachutes out of the casing a, the latter 
continuing its flight. As soon as these parts 
have left the casing a, the cup o drops off 
(in which it may be assisted by a spring, if 
desired), and the retarding parachute n is 
filled. This shortly brings the illuminant 
down to a comparatively low Speed. Dur 
ing this time the fuse h has been burning 
and the expelling charge i is then fired, forc 
ing off the plugg. The illuminant and its 
Sustaining parachute l are then free to sepa 
rate fron the cup m, Whereupon the sus 
taining parachute unfurls. The firing of 
the expelling charge i ignites the illuminant 
as before. 
The construction shown in Figs. 4 and 5 

has the advantage that but one casing is re 
quired and also introduces the novel feature 
of a projectile having an expelling charge 
which throws the illuminant backward, 

thereby to a very considerable extent neu 
tralizing the forward speed of the illuminant 
and lessening the burden of the retarding 
parachute. In some cases where very high 
speeds are not required, the retarding para 
chute may be omitted in this construction, 
the speed being reduced sufficiently so that 
the sustaining parachute is not taxed beyond 
its capacity. 
While I have slown and described several 

forms of the invention it will be understood 
that I do not wish to be limited thereto, 
since various changes may be made therein 
Without departing from the spirit of the in 
vention. 

I believe myself the first to provide an 
illuminating projectile which is adapted for 
Se at long ranges, and in which the illu 
minant can be adequately checked and prop 
crly Sustained at substantially any point in 
the trajectory of the projectile. In the pre 
ferred form of the invention I accomplish 
this by the combination of two elements 
(lerein shown as Separately formed), the re 
tarding element taking the principal check 
ing strain and the sustaining element per 
fol'ming the principal sustaining function. 
The specific construction of Figs. 1 to 3 

inclusive, disclosed but not claimed in this 
application, constitutes the subject-matter 
of my pending application, filed April 2, 
1919, Serial No. 287,002. 
What I claim is:- 
1. A projectile having an illuminant, a sus 

taining device therefor and means adapted 
to check the speed of the illuminant at high 
velocities previously to the operation of the 
sustaining device. 

2. A projectile having an illuminant, a 
Sustaining device therefor, and a parachute 
adapted to check the speed at high velocities 
previously to the operation of the Sustain 
ing device. 

3. An illuminating shell haviner a si 7 s 
taining device and a retarding device for a 
portion of its contents operating previously 
to the sustaining device. W 

4. An illuminating shell having a sus 
taining parachute and a retarding para 
chute operating previously to the sustaining 
parachute. 

5. An illuminating shell having a retard 
ing device adapted to check the speed of a 
portion of its contents at high velocities, a 
timing device adapted to set in operation 
Said retarding device, and a sustaining de 
vice which acts after the retarding device. 

6. An illuminating shell having a retard 
ing parachute, means for bringing said 
parachute into operation, an illuminant, and 
a sustaining parachute for said illuminant 
acting after the operation of the retarding 
parachute. 

7. An illuminating projectile having a 
time fuse comprising a circular-like punc 
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turable tubc with its ends terminating in 
spaced relation with one another, and a 
block located between said ends and sur 
rounding one of the ends of the tube, said 
block having a bore which fol') is a continua 
tion of the passage through the tube, and 
the block and bore extending in Wardly and 
terminating at the center of the projectile, 

8. A sliell la ving an illimating charge, 
means for expelling the illuminating charge 
out of the shell in a lirection opposite to its 
line of flight, and leans for sustaining the 
illuminating charge after expulsion. 

9. A sljell la ving an illuminatiIg chuirge 
and a sustaining parachute, ille: 11s for ex 
pelling the clarge and parachute out of til 
shell in a direction opposite to its line of 
flight, and means for retaining the illuni 
nating charge in fixed position withiin the 
shell previously to its expulsion. 

10. A shell having an illuminating charge 
and sustaining means therefor, means for expelling the charge and sustaining leans 
out of the shell in a direction opposite to 
its line of flight, and means for 'etaining 
the illuminating charge fixelly withit til 
shell Pre viously to its expulsio11 tije 1'efron). 

11. A. illuminating shell laving a po) - 
tion of its contents designed to be expelled 
the refronn, neans for expelling said con 
tents from the shell in a direction opposite 
to its line of flight, and (levices acting to 
retain said contents in fixed position within 
the shell previously to its expillsion there 
from. 

12. An iluminating shell having Wings 
fixed thereon adapted to prevent tunubting, 
and an automatically detachable part car 
rying such wings. 

13. An illuminating shell having wing: 
fixed the 'eon adapted to prevent tumbling, 
a detachable part carrying said wings, and 
means for tutomatically detaching slich 
part. 

14. An illuminating shell having Wings 
fixed thereon adapted to prevent tumbling, 
a detachable part carrying Said Wings, and 
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an expelling charge adapted to detach such 
part. 

1:5. The combination of a projectile com 
Irising an illuliinating body, said projectile 

having means for sustaining the Weight of 
the illuminating body which is of such 
fragility as to be incapable of overcoming 
the monentum of said body at high service 
speeds, and said projectile having Ineans 
for overcoming such momentum of said 
body sufficiently to bring the lattel' within 
the capacity of said sustaining means. 

16. A high speed illuminating projectile 
for long range guns adapted to operate and 
ignite the illuminant at any one of a number 
of different points in the trajectory of the 
projectile as predetermined by the usel', and 
means for retarding and subsequently sus 
taining tille illuminant at any such prede 
termined point, the retarding element being 
adapted to relieve the Sustaining element of 
excess strain. 

17. A high speel illuminating projectile 
for long range guns containing an illuni 
Ilant, and timing lueans for igniting the 
ill timinallt, said timing means adapted to 
operate at any one of a number of different 
Joints in the trajectory of the projectile, 
and Ileans for retarding and subsequently 
sustaining the illuminant at any such pre 
determined point, the retarding element be 
ing adapted to relieve the sustaining ele 
ment of excess strain. 

18. A high speed illuminating projectile 
for long railge guns adapted to operate and 
ignite the illuminant at any one of a num 
ber of diffei'eat points in the trajectory of 
the projectile as predetermined by the user, 
including means fol' preventing tumbling 
of the shell, means acting to eject the illu 
minant out of the shell in a direction oppo 
site to its line of flight, and means for sus 
taining the illuminant at any such predeter 
mined point. 

In witness whereof, 
signed my name. 

AXEL (G. BERGMAN. 

have hereunto 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 

SO 

55 

60 

7 

75 

80 

9 O 


