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T To all whom it 1 MY CONCErn.

10
15

20

- small angle with the horizon, being .sup-
by the vacuum 1n the air
above, partly by the air pressure underneath, p
in a manner somewhat similar to the ghdln,:, |
~ of an airplane.

80
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~ Be it known that T, LroNip A. DU‘\TAJDFF '
mtmen of Russia, fmd resident of New York |

in the county of New York and State of New

York, have invented certaln new and useful
Impmvements in Projectiles, of whmh the_

following is a specification.

My mventlon relates to pro]eetlles and has .
- __for its object to provide a projectile especi-

ally suitable for firing at a very long range.

- For firing at a long range a hlgh initial

~ velocity is reqmred in order to store in the
 projectile a sufficient amount of energy to
"High 1n1t1a1 ve-
locity necessitates a very long gun, a slow

‘burning powder and a high initial pressure.
~~ These fa.ctors greatly increase stresses in the
' gun, its burning, erosion and general deteri-

or atmn and shorten con51c1embly the life of
| ‘the plane passing vertically

overcome the air les1stance

such a hwh powered oun.

In or der to. increase the ﬁrmfr range Wlth— _'
out increasing the initial- Veloclty of the
~ projectile, I am providing a special projec--

‘tile for high angle firing, of such a form,
that my pI’O]eCtlle upon reaching the th‘h

est point in its flight, glides downwards at a

ported pa,rtl

‘For this purpose I provide
my projectile with . specially shaped upper
and lower surfaces, also with a protective de-

vice adapted to prevent these special surfaces

to act until the projectile begins to descend.
My invention is more full*gr described in
the accompanying specification and drawmg

- in which—
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Fig..

mechamsm for the protective casing, Fig. 5

is a diagrammatic view of a tra]ectory of
flight of my projectile as compared with a
~ trajectory of an ordinary projectile, I'ig. 6 is

“a diagrammatic view of my prOJectlle n
flight. showmg distribution of forces and the

;lmes of vacuum, Fig. 7 is a sectional eleva- :
| produced by the pressure zmd the . vacuum,.

supports the pro;;ectlle in the air at a certa,m_

tion of a modlﬁed arrangement, and Fig. 8

is a rear view of same Fws 9, 10 11 -and 12

- are dlan*ramma,tlc v1ews of the prc)]e.ctlle n

- flight.
My pm]ectlle con31sts of 2. body or shell

LEONID A DU’\IAJEFF OF NEW YORK N Y

PROJ EGTILE

-,shaped differently on its sides.
~ which is an upper side in flight, is machined

‘higher in the air agamst its weight. -
same time the recess 4 and the shoulder 3
“will produce a vacuum above and behind the .

1 1s an elevatmn of my projectile
partly in sectlon Fig.21s a sectlon through
- A—A, Fig. 3 is a front view of the prOJec-f

~ tile, F1cr 4 is a sectional view of a loclﬂng-
. alr.

Serlal No 466 034

1 Wlth a pomted Tnose con‘ta,mlnn* a fuze

or detonator 2, which may also be screwed in -
the rear por tion according to Whether 1t 18- a.

shrapnel, high exploswe or piercing shell.
The cylmdmcal portion .of m
One side,

my shell 1is |
60

off eccentrically, forming a stralght shoulder

3. The machining is done by simply placing

the shell on a lathe eccentrically or off cen- - -

ters and taking a straight cylindrical cut,
until it reqches apprommately aCTOsS the ch-- o

ameter, thereby forming a recess 4. -
'The 1ower portlon 1S prwlded ‘Wlth 1011g1

tudinal grooves 5 forming lateral shoulders
6. These shoulders extend from the rear of
the shell to the front, termmatmg on the
ogive or pointed portlon

are arranged symmetrlcally on both sides of
longitudinal axis of the shell The purpose

faces for the shell.”

through the

e
“of these shoulders is to provide gliding sur- =~
The forwa,rd Z)OI‘thIlS of

70

These shoulders

these surfaces 8 are raised so as to form a
proper ¢ angle 9 of incidence with the direc-.

-tion of ﬂlﬂ'ht indicated by the arrow 10. The
rear portlons of the surfaces 6 are inclined

to the axis of the shell so as to be almost
"1ght 10 of the"_r'_

arallel to the direction of
projectile. -

The 111011ned forward surfaces 8 tend to'
projectile in
~flight,, so that its axis will form a. small ::mgle 3
"..11 with the direction of flicht 10. The air:
‘under the forward portlon will be com-
90
velocity of the projectile, producing a lifting

raise the front portion of the

pressed in proportion to the square of the

force and tending to raise the prorctlle

80

t the -

pr0]ect11e also tendmg to ralse same 1n the-’__ .

The approximate distribution of the

vacuum is indicated by the dotted line 12.

of a lifting force as caused by -the vacuum,
which is the strongest nearer the front por-
tion of the projectile. |

- The dotted line 13 1nc110ates the dlstr.ibutlonf "i . -
100,

The combined actlonfbf the lifting forces, -

angle with the line of flight, this angle de-

 pending also on: the veloc',lty of fli ht Wlth o
the center of pressure 14 behmd the center of- N
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practically constant speed.”
“would have been difficult to eccomphsh Wlth~f-.
. out a provision for a vacuum hft.. .

gramty 15 a stable COI]dlthIl of ﬂwht Wlll be

produced, the prOJeetlle mfuntammﬂ* its an-

gular ghdmo' position and tra,velhnn' at-a

In adjusting itself to a certain eno'le the

f"_ :

. springs 227,

- projectile will turn more or less around its

center of gravity 15, so that the change from
' the front curved surfaces 'S to the Tear in-

clined shoulders 6 should be near the Vert_leel'.

~of incidence of the rear poxtlon beeemee_'-,
oreater, and its moment arm ‘being longer
than that of the front pertlon 1t can easﬂy‘

“being

 flight.

plane containing this center of gravity.
The rear shoulders act only as st'"tblhzere

. overcome. the front lifting force, therebv re-
~ tarning the projectilé to 1te riormal angle of

- flight.

- smaller, or the prOJectﬂe turns downwards,

T
-

! b

a0
- .stant gliding speed.

then Lhe vacuum deeleaees the llftmcr feree

uiitil the: pr O]ectlle rights itgelf. -

In this Tespect my pI'O]ectﬂe qcts ifely

“similarly to “an ordinary airplane, gliding
down at a constant.angle and with a con-
- | An ordinary pr e]eetlle,
- after reachmﬂ' the highest point of flight,

- 'oﬂ'ermﬂ but a little resistance to the air .md'
a]most parellel to the normal line of

But if the pr()]eetﬂe turns and its |
front portion rises in the. air, then the angle begins to descend, so that T prowde my pro- -
| eetlle with a preteetwe shell or cartridee 23.
It is made of a thin metal sheet and is foreed_ .

| __under slight pressure over ‘the Cyhndrlcal“.r- 0

Tf the angle of 111eldenee becomes f

~ begins to descend Wlth increasing Velomty,_-.

35

line 16 Fig. '5
ordinary proj jectile. __
With my projectile the tm]eetm y,, :a,fter its

- .l.I'lCtIG)Il

‘1.11:'1

produces usually ‘the lenfrest range.

the second half of its tm]ectory 18 even
“shorter than the first:one on account of the
 decrease’ of the velocity as caused by the air -
~About 30 to 40 degrees elevetmn'_
The A spring 28 tends to move the- Dblock
beek away from the bottom of the recess
in the projectile and to press it ‘against

p]ate :

mdmates the t1 ft]eetory of fm E

_._hlcrheet point, becomes an almost straight

' _lme 17 foi*mnw a small ...Lno*le with the earth _.f_'

- glide at a constant speed 4 very lonn- dig-
o tenee dependmﬂ' on the height of the apex.-

and; althounh the veleelty “will be compara-

tively low, the projectile, nevertheless, will’

18 of the trajectory. Tt is possﬂ)le to. malke

height of the tI’&]GCtOIy for mstence

It shonld be noted, however, that my pro-

‘the ‘total gliding distance eight times the.

;" : ]eetlle should not 1evelve 1n ﬂ1rrht and there-. ¢

fore it must be fired from ‘a oun with a
The | possible shorter Streln'ht?
flight in the a,bsence ef the rotation is more .
L tlmn eompeneeted in’ my pI‘O]eCtlle by the

| enermeusl |

trajectory.

Smoeth bore.

=
by

GO

mcreased total range of the

“The symmetrical arrana'ement of the rrhd

1nrr sheulders and their melmatlon to the

central vertical plane provides means to
‘maintain the vertical balance of the pr "0-
]ectlle and to prevent its rotation in flight. -

| ‘On ‘the other hand, a smoethf‘
'bore means miuch. loncrer hfe for the oun.

As an adéhtmnal securlty against any euch

the flight.

'keep the protectwe casing
against the projectile.

27 formed partly

24,
the holes 29 are in a cemmumcd,tlen with
. grooves 30 in the bottom of the projec-
when the bloek 18 pressed “forward
The holes 29 pass-
_ mto a hele 31in the bloek containing a valve
32.° A spring 33 forces the valve away from
its seat 34, thereby opening the space 31.
The holes 35 estabhsh a communication be-
tween the alr out51de and msufle ef the;'. '

rotatmn a fryrescope may ‘be empleyed It
represents a gyroscopic. wheel 19 on a shaft |
:.20 mounted 1n bearings 21. | |
Steh- cendltlon >

"The bearing bleeks may

high speed of the projectile.

portion ot the projectile. The rear end of

~thie protective casing is closed with a héavy -
* bottom plate 24. A copper band 25 may be =
-fitted 1n the edge in order to seal the shell
- in the gun and prevent the Ieekafre of gases 10

 also diminishes, and the rear p01t1011 smks"

durmg their expansion.

shde in Slots 22
in the sides of the shell under action of "
The friction between the wheel
“and the bore will set the wheel in a rapid
" rotation which will be mamtamed durmﬂ'-._{_ N
‘The gyroscopic force of the L
wheel will prevent any. ‘LXlal rotatlon ef the‘ T
‘projectile. | e C
~ The magst of the hftmrr force is. pr oduced_* -
, by the vacuum recess 4 which, although
‘small, is very ‘effective on account of the-_.f- .

Jts action, &0
_-however is not-desirable until the projectile

I
-
-
-

"When the projectile is st111 11181de of the'.*.-."_.‘
gun, the pressure of the expanding gases will

pressed tightly

Durmrr the ﬂlﬂ"ht the.'-__ -_

o
e =
e |

alr will be forced under- pressure throuﬂ'h”_ ~

- Tt con-

“the grooves 5 inside of the casing 23 and may =~
eft81]3 throw-it off. In order to prevent this

I provide a relief valve for the air.
sists of 4 heavy block 26 sliding in a Tecess
in- the pIO]Bbtlle pertly’f-"f”'

1nn

in the baek wall. of the proteetwe casing.

the bottom of the recess in the back
The bloek 26 18 drilled through, ‘and

tlle

------

asmg
“The

the. valve 32 thereby preventing the

105 -

.I.I'l.."'j_ |

| p1essme of the freses n the aun, a,ct-:-' "
'_"1110' through the holes 35 wﬂl force the bloek |
-‘?6 ferwerd but, at the same time, will close

120

from: . eseapmfr through the holes 29 and'_-'-

33 will force thef

protectlve_j -

arooves 30. But after the projectile leaves

" the gun, the light spring ;
. VEL]VB epen ‘thereby estab ishing a c¢ommuni--
cation between the air inside of the protec-
tive casing 23 and the outside ‘and relieving
“the pressure inside, ‘so that the _.
-casing will stay on "the pm]ectlle in flight.

_ The air frletlon Wlll cause a de‘celeratmn of._

130 - -
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partly

1,45‘9‘,{1 98: "

the projectile, so that the ‘inertia of the block -
26-will keep 1t pressed aﬂamst the tensmn of

the spring 28.

rear of the shel
filling
an elastic Stle‘ll‘ﬂl‘le extension to the

flicht.

smtance in

- ~When the pr0]ﬂet11e reaches +he hloheet‘-.'-
“point of flicht and begins to descend.,

. velocity beeomes consta,nt and the block 26

15

20

will move away frem ‘the front -wall underf
action of the spring 28 since there.will not

be any more force to compress this spring.

The holes 29 will move away from the
grooves 30, as it is shown 1n Fig. 4, thereby
_ﬁelosmn the passages for the eempressed alr
inside of the protective casing.
~ mulated compressed air will force the pro-
tective casing off the projectile, exposmg

- the vacuum recess 4 and the grooves 6. -
25

The accu-

From that moment on the pro]ectlle will

 glide down at a constant speed and at a con-

stant angle, its tra,]ectory being practlcfl,lly

~straight lme 17.

~ diagrammatically

4o

of pressure 14 on the line with the center
of gravity 15 and with the forces balanced.

The front inclined planes are represented
with a line 8.
pressure on these surfaces produces a ver-
tical lifting component force 36. Distribu-

“tion of the llftlllﬁ‘ forces due to the air pres-
~sure 1s marked with dotted lines 44, the vac-

uum forces are marked 1n the hnes 43. The

rear planes are represented dl‘lﬂTchnl‘ltl—
“cally with a line 6 almost parallel to the line
of flight 10. No vertical 1ift is exerted on
‘these planes in a normal position as shown.
The vertical lift due to the vacuumm above
the recess 4 1s indicated with an arrow 37,

and distribution of forces with a line 13

36 around the center of gravity will be bal-
anced by the opposite turning moment pro-

55

~1ncrease also.

.60

0o

the rear.

duced by the force 37 eround the same cen-

ter of Dravﬂ;y 14. Therefore 1n this posi--
“tion the projectile will tend to conserve its
- longitudinal position 111 relation to the line

of ﬂw‘ht 10, or the angle 11.

the pm]eetlle accidentally turns upwards.

In this case the angle of the planes 8 will be
increased and consequently the force 36 will -
But to balance this increase
the vacuum force 37 will also increase and .

there will appear a new force 38 acting on

at an ann*le to the line of flight.
ment arm ef the forces 37 and 38 being much

larger than tlnt of the force 36 there Wlll |

I, coming out in a stream and.
t he vacuum behind, forming
plo-ﬂ:ﬁf
jectile, thereby reduemo* matemelly 1ts re-

1ts-

The air

planes 6 which will be chrected now -
The mo-

t1on.-

TlU 11 fepreeents an- opposﬂ:e Ieese ' Whenf.
‘the" pr0]eet11e turns ‘downwards:

s

- be 'a strong unbalanced turnmﬂ' moment._-- o
--tendlng to 1ift the rear:portion of the pro-.
- - Jectlle and to: restere 1ts norma,l
Durmﬁ the ascent of the pr0]ect1le the Alr- SR IR !
will flow continuously through the channels .
5, grooves 30 and holes 29, 31 and 85 to the -

iymﬂ' p081—_'-’ 8

N
In this. -~

case the force 36 will be- decreased on ac-.

count of a decrease of the angle of the front.-
..plane 8. ~To balance this decrea,se however, -
the vacuum force 87 will be also n*reatl de-';-f_7_5 S
- creased and its‘component - shiffed to the - -
front of the shell, 'shortening the moment -
arm, the force 38 will reverse its.direction®
| and. will ack - -
turning moment will tend to lower the rear 8
end of the: pro:yectﬂe untll it takes 1ts nor-
- mal flying position.:: - B EEIACAEY T
Fig. 12 represents a case When the pro-
]ectﬂe turns sidewise in flight. In this case
‘the right surfaces or. planes 6 will form

large a,nﬂ'les 39 with the vertical lifting

‘downwards.” “The

resultant

80

forces 40, ~while the corresponding planes 6’..

on the other side-will be more nearly. at

right angles to the vertlca,l components 42.

As a result the forces 42 will be greater

than the forces 40, so-that the Teft 51de of the

‘shell will be llfted until the forces become -
- . balanced, which will take.

Fw 9 represents my pre]eetﬂe in a nor-
mal ﬂwht during the descent with the center

place with the-'_-:“'.".- :. Lo
'Symmetmcal position of the planes 6 and 6’ |

around the vertical line. "-'.9'5 o o

My projectile will not ftinctlon PI‘Operly -

and the shell itself should have some marks
45 or other provision for correct loading.

of the guns, also that with my pre]ectﬂe the

can be dispensed with. The Tnitial velomty

‘unless 1t is fired in a correct position in re- -
gard to its vertical axis, so that the cartridge . = -

160
Tmportant advantages of my projectile are, =~ .
‘that 1t can be used for firing at a very long -
distance with ordinary emeunt of - powder y
charge and with ordinary sizes and calibers

‘expensive and difficult rifling of the guns |

not being mnecessarily high, the projectile . i

can be Il”i‘ldt—} compmatwely light ‘with a

large charge of an effective explosive, com- "1l
-pressed oas or an meendlery material.
The turning moment produced by the force | |

L cla,lm as my Invention:

10 -

1. In a projectile, the combmehon W1th a

~shell, a shoulder on the upper side of said

shell near its forward portion, and a longi-
tudinally extendmo* Tecess back of saud
shoulder. o . -

2.Ina 13‘1'0]”6013116 means to form a vac- S
“uum above said projectile n ﬂwht and .
Fig. 10 shows dletmbuhon of forces when

means to prevent formation of said vacuum

mined point of its trajectory.

cyllndrlcel rear portion, a shoulder back of

120
~until the projectile reaches the predeter-.ﬂ_ R

3. In a projectile, the eombmetlon W1th a .. .
shell having a pointed front portion and a - |

back of said shoulder and extendmo* to the o o

rear end of said shell. -
4 In a pm]eetlle the combmatmn Wlth a

10

%0

said pointed portion on one side of said -
shell, and an eccentrically formed recess



&

- ..casing
- 5 mined . .
~ 5. In a projectile, the combmatmn w1th ag

shell gliding surfaces on the lower side of -
- saud shell -vacuum - forming recess on the
_upper 51de of said shell, a protective device
_ adapted to cover said Vacuum forming: re-i{:'
. cess, air passages between said shell and [ said
protectwe device; and an inertia operated
_air valve in the rear of said projectile,-adapt- -
“ed to close said. passaﬂ‘es ‘1t the predetgrmmed&;

10

. shell a shouldel and a recess on one 81de of-.-'-
. said shell a protective casing covering said

- recess, and means to release said protective
from said pr0]ectlle at a predeter-—, _,

point of flight. .

pmnt of flight.

6. In a prOJectlle a protectwe casmfr for_
sald pro]ectlle, means to admm the alr under.

' .
'''''''

-  1,45 9,71-.9’$

compressmn 1n ﬂl ht msuie of smd protec-' 3

tive casing, a valve adapted to release said
compressed air back of said projectile, and
inértia operated means to control said valve

7. In a projectile, a gyroscopic wheel, the
‘ams of said wheel bemg perpendicular to the
axis of said projectile, and a spring adapted
to press sald Wheel agamst the bore of the--'25 _

ﬂ'l].Il

scosplc wheel in said shell
1

8. In a prO]ectﬂe, the combmatmn Wlth a
: shell a transverse shoulder and a recess on
the upper side of said shell and a gyro-“’ )
80

oned at New York, in the county of New
York and- State of New York, th1s ﬁfteenthf_

(15) day of April, A. D. 1921.
LEONID A DUNAJ EFF
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