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- zenof the United States, residing in Philadel-
‘phia,Pennsylvania,haveinvented certain Im- |
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-~ the lateral and vertical distances between the |
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. or rifling is in a right-hand direction, the.
drift or lateral deviation of the projectiles |

- Unrrep States PATENT OFFICE.

ROBERT W. .SCOTT, OF PHILADELPHIA, PENNSYLVANIA.

GUN-CARTRIDGE.

_ SPECIFICATION forming part of Letters Patent No. 694,894, dated March 4, 1902.

Applicapiﬁn ﬁled J uinS, 1900,

Serlal No 22,441, (No model)

To all whom it may concern: .
- Beit known that I, ROBERT W. SCOTT,a ¢iti-

provements in Gun-Cartridges, of which the
following is a specification.

"My invention consists of certain improve-

ments in the gun-cartridge form:ing the sub-
ject of my application for patent, Serial*No.

690,155, filed September 3, 1898, the object of

my present invention being to better control

projectiles at the target and to protect and
render more efficient the explosive charge in-
terposed between the foremost: projectile of
the series in the cartridge and that-in the
rear of it. These objects I attainin the man-
ner hereinafter set forth, reference being had

to the accompanying drawings, in which—
20
eartridge constructed in accordance with my

-~ Figurelis an enlarged sectional view of a

present invention. Fig, 2 is a similar view
illustrating a certain step in the manufacture
of the same; and Fig. 3 is a view similar to
Fig. 1, butillustrating another method of car-
rying out my invention. . |

In oy application before alluded to I have

shown, described, and claimed a cartridge

containing a series of projectiles disposed one

in advance of another and having provision

for interposing a barrier of elastic fluid un-.

der pressure between them when the series is
simultaneously fired by a projecting agent at
the rear of the series, the preferable method
of accomplishing this result being to gener-
ate a volume of gas between successive pro-
jectiles as the cartridge is fired, which gas js
dissipated in the atmosphere at or near the

muzzle of the gun, thus leaving a definite

space between successive projectiles and in-
suring an accuracy of flight which is impos-
sible if the projectiles are permitted to come
into contact with each other as they leave the

gun-barrel. An extended horizontal line of,
fire ig of the first importance in milifary op-
‘erations, and this can be secured in a marked

degree by the use of the multishot-cartridge
deseribed in my said former application. As-

suming that but two projectiles are used in

the cartridge and assuming also that the twist

|
|

‘the projectile takes it flight.

| from a straight line will be to the right of the.

object aimed at and, conversely, if the rifling

Dbe in a left-hand direction the drift or- devi-
‘ation of -the projectile will be to the left.
There exists a wide difference of opinion as

to the cause of this lateral drift or deviation;

55

but experiments indicate that it is increased =

in proprortion to the increased density of the

fluid, such as the atmosphere, through which

6o

It has been -

found in practice that where the cartridge

has two projectiles of the same sectional den-
sity the forward projectile has a greater tend-

| ency to drift than the rear projectile, and .
the latter exhibits a tendency to drop below:

the forward one at all ranges, the drop being

increased as therange isincreased. By *‘sec-
. éen 7o
the weight and the transverse sectional area .

tional density” is meant the relation between

of the projectile, this being usually deter-
mined by dividing the weight in pounds by
the square of the diameter in inches. The

' tendency of the rear projectile to drop be-

low the forward one and of the forward pro-

jectile to drift more than the rear one may

be accounted for as follows: In cartridges in-

tended for use with modern smokeless pow-

der of high power and generating enormous

73
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pressure reliance for exploding the charge in-

I terposed. between the forward and rear pro-

jectiles is placed upon the initial expansion

of the material of the shell or casing under

the action of the power developed on the ex-;

plosion of the projecting charge, this expan-

sion of the shell providing sufiicient space

around the rear projectile to insure ignition

of the interposed charge ahead of it by com- | .

munication from. the explosive projecting
¢charge behind it.

just so much of the projecting force, while the
front projectile, being seated in the rifling, re-

The passage of the gas of:
.the éxplosive projecting charge around and -
‘beyond the rear projectile robs the latter of

O

95
ceives the full generated pressure, Thisdif- -

ference of projecting force, whileslight, issuf-. -

ficient to cause the rear projectile to drop be- -

low thefrontoneand ismost marked at thelon- 3

ger ranges—say from five iandred toone thou-.
sand yards.. The same is truae when the rear

100

projectile has passages formed initforthe flow '

“of was from the projecting charge to the explo-

sivechargeinfrontofsaid rearprojectile, The
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tendency of the front projectile to drift or devi-
ate laterally toa greater extent than the rear
one may be e\plemed as follows: As the two
projectiles approach the muzzlie of the gun
thereisaninterveningcolumn of gas between
themof thesame pressureas but of less volume
than the column of gas generated by the com-
bustion of the main pio,]ectmﬂ charge.- This
column of gas is traveling at the same speed
as the pr OJeetﬂee Henee when the said pro-
Jectiles emerge from the muzzle of the gun
there is not the same resistance offered to the
forward flight of the rear projectile as is of-

- fered by the atmosphere to the flight of the
I5.

forward pr OJeeblle -Henecse the driftor lateral
deviation of the forward projectiledue to this
obstruction to its flight is more marked than

. is the drift or lateml deviation of the rear

20"

projectile.
‘ileswithout aninterposed separating medium,

The same is true of two project-

the forward projectile foreing a pa,th thIOth

the airy Whl@h the rear plOJELtIle has only to
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~has after a
than said lighter projectile, or,

55

follow. The difference in drift or deviation

of the two p;te,]eeblles does not increase pro-
portionally to the increase of the range, but

is substantially the same at, say, five hun-

dred to one thousand yards, thus indicating
that the difference in the deviating mﬂuence
is not exerted continuously thmueheut the
flight of the projectile, but only at the begin-
ning of its flight, and that the movement is

mnore a bodlly movement in a horizontal plane
-and in a direction at a right angle to the line
-of flight than an anﬂ'ulm demetmn along di-

verging lines.”

I find that the lateral deviation or drift ef
the rear projectile in respect to that of the
forward projectile can be controlled by in-
creasingordiminishingtheinterposed charge,
never, of course, passing below the point
where separation 1s assured, the rule being

‘that the heavier this inter pesed charge the

greater wiil be the-difference in the duft of
the two projectiles, and 1 find, further, that

the drop of the rear ple;jeetlle can a,lso be

measurably controlled by varying the sec-

tional form or sectional density of the pro-
.jectiles.

If the rear projectile is of greater
sectional density -than the front one, this
heavier projectile, although not at the be-
ginning of its flight describing so flat a tra-
jectory as the forward and lighter projectile,
certain point is reached less drop

werds, has ﬂleatel ranging power. Hence by
increasing the Sectmuel densﬁ;y of the rear
progeetlle by a few grains in weight its tend-
ency to drop 1s eerrected to such an extent

~ that the difference in the height of the two

69’

projectiles when they strike the target may
be kept well within a space corresponding to

- th» height of a man, even up to and beyond

arange of one thousand yards—that is to say,

. at all those ranges where accurate and effect-
ive fire is possible.

In Fig. 1 the lighter for-
ward projectile is represented at 1 and the

in other

[

— j—

J

ably considerably less than this.

694,894

lintended for a gun of about .30 caliber and

having two projectiles there may be a differ-
ence of as much as six or seven grains in the

weight of the two; but in a ealtudee for a

like ogun having three projectiles the differ-

ence in weight between the first and second

and between the second and third is prefer-
Another

means of acecomplishing the desired result is

to change the sectional form of the project-

ile. For instance, asshown in Fig. 3, the for-
ward projectile 1* may be blunter than the
rear projectile 2%, so as to meet with greater
atmospheric resistance in its flight and have
a greater drop, or variation both in sectional
form and sectional density may be resorted
to in order to attain the result. Dy theterm
fdifferent sectional character” as used in
the claims, therefore, I intend to cover either
difference in beetlonal form, difference in sec-

- tional density, or both.

In some cases the variation in the character
of the projectiles may be the reverse of that
before described in order to increase the ver-

tical distance betwéen the projectiles at the-

target, so that in shooting game there will be
a meatef chance of hitting the tar n‘et when
the exact range is not knewn

In order to protect and retain the charge in-
terposed between the front and rear project-

75
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iles in a two-ball cartridge or between the .

first and second projectiles of a cartridge hav-
ing more than two balls, Lprefer fo use a wad
3, which is pressed tightly against the inner

100

wall of the contracted neck of the shéll at.

the bhase of the forward projectile, this pres-
sure being effected by making the wad in the
first instance ef sliechtly - dished form, as
shown in Fig. 2, and flattening it by lenm-
tudinal pressure upen it after it has reached
its proper position in the neck of the shell.

All of the projectiles in my improved car-
tridge areintended to be ‘‘full-caliber” pro-
jectiles, by which termn is meant projectiles
whiclh will engage with the rifling of the gun
or in the case of 2 smooth-bore gun will fit so
snugly to the bore as to prevent undue escape
of the propulsive gases around the projectile
in 1ts passage thmuﬂh said bore.

Other means Lha,n an explosive charge may
be used asthe projecting force. For mstence,
such force may be air or other fluid under
high presstire, asin the case of guns for throw-
ing dynamite or other high e\]:)leswee, and
the cartridges may have ether than explosive
charges mterposed between the projectiles—

Volumes of air or gas under pressure-—or c¢er-
tain features of my invention may even be
applied to multishot - cartridges which are

claim end desire to secure by Letters Pat-

oenf—
1. A multlshet cartridge hewnﬂ' a series of

heavier rear projectile at 2., In a car tudn"e u full eellbm projectileg dleposed one before

" - | .

ICS"-—'
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eueh forinstance,as permanently-maintained

12§

without means for separ a,tmn' the suceessive

projectiles. : :
- Having thus described my invention, I

130
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- .

another in advance of a single projecting | vance of another, said projectiles being of

charge, said projectiles.being of different sec-
tional characier, substantially as specified.
9. A multishot-cartridge having a series of

full-caliber projectiles disposed one in ad-

vance of another and of different sectional
character, successive projeetiles being sepa-

rated from each other by a medium which in-

terposes a barrier of elastic ftuid under pres-

sure between them when the series is simul-

taneously fired by a projecting agent ab -the
~ rear of said series, substantially as speecified.

L5

3. A multishot-cartridge having a single
explosive projecting charge and a series of
full-caliber projectiles disposed one beyond
another in advance of said charge, said pro-

" jeetiles being of different sectional character,

20

substantially as specified.

4. A multishot-cartridge having an explo-
sive projecting charge and a series of full-
caliber projectiles disposed one beyond an-
other.in advance of said charge, said projec-

~ tiles being of differentsectional character and

- 3°

successive projectiles being separated by a

medium which interposes a barrier of elastic

fluid under pressure between them when the

series is simultaneously fired, substantially

as specified. |
5. A multishot-cartridge having a series of
full-caliber projectiles disposed one before
another in advance of a single projecting
charge, said projectiles being of different sec-
tional density, substantially as specified.
6. A multishot-cartridge having a series of
full-caliber projectiles disposed one in ad-

vance of another and of different sectional

~ density, successive projectiles being sepa-

40

50
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rated from each other by a medium which in-
terposes a barrier of elastic fluid under pres-
sure between them when the series is simul-

taneously fired by a projecting agent at the

rear of said series, substantially as specified.
7. A multishot-cartridge havingasingle ex-
plosive projecting charge and a series of full--

caliber projectiles disposed one beyond an-
other in advance of said charge, said project-
iles being of different sectional density, sub-
stantially as specified. -

8. A multishot-cartridge having an explo-
sive projecting charge and a series of full-
caliber projectiles of different sectional dens-
ity disposed one beyond another in advance
of said charge, successive projectiles being
separated by a medium which interposes a
barrier of elastic fluid under pressure be-

tween them when the series is simultaneously

fired, substantially as specified.

9. A multishot-cartridge having a series of |
full - caliber projectiles disposed one in ad- |

ries comprisés nmiore than two,

different sectional density, and such sectional
density being least in the forward projectile,
greater in the next, and so on if the series

comprises more than two, sibstantially as

specified. . |
710; A multishot-cartridge havinga series of
full-caliber projectiles disposed one in ad-
vance of another and of different sectional

taneously fired by a projecting agent in the

rear of said series, and the sectional density
' of the projectiles being least in the forward

projectile, greater in the next, and so on if
the series comprises more than two,

tially as specified. |

substan-

6

G5

" density, successive projectiles being sepa- .
| rated from each other by a medium which in-
‘terposes a barrier of elastic fluid under pres-
sure between them when the series is simul-

7€

75

11. A multishot-cartridge having an GXpJ0=__ o

sive projecting charge and a series of full-
caliber projectiles disposed one.beyond an-
other in advance of said charge, said project-

80

iles being of different sectional density, and -

the-sectional density of the. projectiles being,
least in the forward projectile, greater in the:
next, and so on if the series comprises more

than two, substantially as specified.

- 12. A multishot-cartri |
sive projecting charge and a series of full-
caliber projectiles of different sectional den-

sity disposed one beyond anotherin advance

tween them when the series 1S gimultane-

‘ously fired, and the sectional density of the
projectiles being least in the forward project-
and so on if the se-

substantially -

ile, greater in the next,

as specified. | .
13. A multishot-cartridge having a cham-

‘ber for the explosive projecting charge, and

a contracted neck in advance of the same, a
series of projectiles disposed one in advance

of another in said contracted neck, successive

dge havingan ex;)lo; .

00

of said charge, successive projectiles being
separated by a medium which interposes a -
barrier of elastic fluid under pressure be- -

95

10C

105

projectiles being separated by an interposed

explosive charge, and a wad interposed be-
tween the forward projectile and the charge
in the rear of the same, and fitting snugly in
the eontracted neck of the shell, substantially

as specified.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subseribing witnessés. = |

'- S ROBERT W. SCOTT

Witnesses: - | S

 WIiLL. A. BARR,

- Jos. H. KLEIN.
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