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Lo all whom it may concern:

Beit knaown that we, GEORGE H. REYNOLDS
and EDMUND L. ZALINSKI, both of the eity and
county of New York, State of New York, have
invented certain new and useful Improve-
ments in Projectiles for Use in Pneumatie
Guns, of which the following is a specifica-
tion. . |

The invention relates to those kinds of pro-
jectiles which are called “sub-caliber project-
1les,” the bodies of which are so much smaller
than the base of the gun that they experience

receive the impulse of a large charge of pow-

deror a large quantity of compressed or other

gas under tension, acting on a suitable attach-
ment, filling the whole bore of the gun; and
the objects sought are to secure accuracy of
flight and the greatest attainable range.

Yhat we considerthe best means of carry-
ing out our invention are fully desecribed be-
low, and shown in the accompanying draw-
ings, in which-— |

Kigure 1 represents a side view of the pro-
jectile; Fig. 2, a central longitudinal section
of the same; and Fig. 3, a cross-section on the
line x x, looking toward the rear of the pro-
jectile. Theremaining figuresare on a larger
scale. _ _
portion of therearend of the projectileand its
attached gas-check. Fig. 5 is a cross-section
through a portion of the gas-check on the
line @ ¥ vy in Fig. 4. TFig. 6 is a cross-section
of a part of the projectileon the line 7y v near
the front end. Tig. 7 is a longitudinal seec-
tion on the line z # in Fig. 6, and Fig. 8 is an
end view of the releasing-rod.

Similar letters of reference indicate like
parts in all the figures where they ocecur.

A 18 a main eylindrical portion of the shell

of the projectile, which for distinctness is

sectioned in solid black. It is east or other-
wise formed with a partition A’, extending
across 1ts interior at about the middle of its
length, slightly domed to increase its ability

- to resist the “setf-back?” of the contents be-

RO

fore 1t when the gun is discharged. The ma-

terial of the shell may be brass or any mate-

rial possessing the requisite strength to se-
curely hold the material and to withstand
the shock of discharge from the gun.

B 18 the head of the projectile, of the usual
ogival shape. It is formed with a shoulder b,

ight, but

¥ig. 4 is a longitudinal section of a |

]

turned to aceurately fit the inner circumfer-
ence of the hollow eylindrical part A, the out-
side surface of the head at the joint with the
shell being flush with the same, the two being
fastened together by .screws C C. The ex-
treme point is thickened to allow of a serew-

threaded hole for the reception of a detonator:
{ or other suitable fuse.

(Not shown.)

The rear end of the shell A fits upon a eon-
tracted portion of a cylindrical casting D, the
outer surface of which is flush with the out-
side of the shell A, and. forms therewith a
practically continuous c¢ylinder. A rigid me-
tallic partition or diaphragm D’ extends
across the interior, having two bosses D* D,
each_of which is tapped for the reception of
an electric fuse G. The casting D is secured
to the shell A by screws C’ (.
of the shell from the head B to thediaphragm

D’ forms an inclosure for the dynamite or

other explosive with which the projectile 1s
charged, being divided into two chambers a ¢
by the partition A’,there being communica-
tion ‘between the chambers by the hole a’.
T'his partition A”servesto at once strengthen
the shell and also to divide the set-back that
the charge undergoes at the instant of firing.

Around therearend of the cylindrical cast-
ing ‘D and forming a part of it are formed
helicoidal wings D?® analogous to those of a
screw-propelleror tarbine water-wheel. The
action of the air on these wings imparts a ro-
tating motion to the projectilearound its axis
as 1t flies through the air.

The interior

These wings
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nearly, but not quite, fit the bore of the gun;

but the projectile is made to exactly fit the
bore by pieces of indurated fiber or analo-
gous material d, one of which is serewed to
the side of each wing DS as shown. These
bearing-pieces project -beyond the diameter
of the projectile at the wings to the extent re-
quired to exactly fit the bore of the gun (not

shown) from which the projectile is to be

fired. When thus held, the axis of the pro-
jectile at its rear end coincides with the axis
ol the barrel of the gun. |

- The forward end of the projectile is cen-
tered 1n the bore by blocks I, of hard brass

Qo
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or other elastic metal, cast in the form of cases

as thin as 1s consistent with the strength re-
quired. As shown, four of these centering-

“blocks I are employed and the projectile is

105

equipped for that number; but this may be
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 yaried.

that when attached to the projectile they

 pearly fit the bore of the gun, the small space

- or otherwise, as may be convenient.

left like that existing at the wings being filled-

by pieces. of 111durated_ fiber d’, whmh are let
into recessesin the outer faee_-of each block,
being fastened therein by cement or screws
To re-

- ceive these blocks there is formed on the out-

10

in FKig. 6.

side of the shell a recess for each block,open
~ toward the front of the projectile.
~ cesses lie between suf

otherwise fixed on the exterior ‘of the front
part of A, and are slightly dovetailed.

- bl ock T abuts when it is pushed home.

20
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The rear.end of the projectile is provided

Wlth a strong and tight-fitting annular sabot
as—check It eonmsts, primarily, of a hol-

| 10W ring of metal J,of a diameter nearly equal

to the bme of the oun, the difference being

made up by a pa,ckmﬂ‘-l‘lllﬂ‘ J’, of leather or

25

other suitable material, which ﬁts into a cor-

-responding recess J!in the periphery of the |

cag-check. When the gun is fired, the com-

- pressed airor other impelling-gas finds access
- to the space under this packing by small holes

30

S G dr“‘&lllSt the bore of the gun and tightly packs

i, (see Figs. 4 and 5,) and distends the packing

- the Jomt against any 16‘11{3,0'6 past the gas-

35

check. The front and rear SideS of the gas-
check are connected at frequent intervals by
ribs I, Fig. 5, which strongly brace the rear
face to enable it to resist collapse from the
pressure of the air behind it. Upon the front

- of the ﬂas-check is formed a circular flange

4

J?, I‘ws 1 and 4, which fits into the shell D
Whlch is thickened at this point-and turned
to easily fit it.

- Before firing the position of the ﬂ*a,s-eheck

relative to the shell of the pmJectﬂe 18 such

45
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that a small space, Figs. 1,2, and 4, exists be-
tween the end of the qhell and the face of the
oas-check, and it is held in this position by
four steel bars K, which have hinged ends K’,
attached by pins K? to lugs I% which are

 formed at cor responding points on the front
These bars extend’

face of the gas-check.
through the spaces between the wings D3, as

- bhOW]l in Figs. 1 and 3. To fasten The gas-

55
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check in the position shown, each bar K is
fastened to the shell A bya screw K5, Figs. 1,
2,and 4. The bars K K extend alonﬂ the
fahell of the projectile to the center mﬂ'-blocks
H, one being broken away in Fig. 1 to allow
the line of the shell to be shown. The for-
ward ends of the bars KX are widened by in-
clines arranged as shown in Fig. 7, and are

engaged Wlth the centeunmblodm II in the

manner shown in Ifigs. 6 and 7,one pair of in-
clines K* fitting into a similar t-a-'perin gslot in
the rear part of each block H and another
pair of inclines I{* engaging in the larger ta-
pering slot in the for ward part of T.

These re-
icient ridges A% cast or

The
blocks H are dovetailed to match, as shown
The back of each recess is fitted
with stop A2 against which the centering-

the projectile.

preferably made of brass.

The |
edges of the inclines K‘* and P and also the |

421,309

“These blocks H are of such height | COIlEprHleU slofs in H, are each made with

a double bevel, (see Fig. 8,)so that the bars

cannot be llft(,d out of the flanges of the cen-
tering-blocks, and the latter are thus fastened

to the 2as- check J, and are-secured to the
body of the pr OJthﬂe as before explained, by

their sides fitting within the dovetailed inner

sides of the rldﬂ*es - Onopposite sides of the
center of the gas-check are lugs J3, Figs. 2, 4,

and 5,1in the Slotted holes of Whlch are a,d-'

Justed circuit-breakers L, the ends of which
very nearly, but not qmte touch the caps of
the electric fuses G G. |

The projectile as thus deser 1bed is put into
the gun-barrel, and without further prepara-

tion is ready to be fired from the gun; butto
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obtain the best results in bteadmess of flight .

‘and extent of range it is necessary that the

projectile should be early released from the

incumbrance of the gas-check J, the center-

ing-blocks H, and Onnectmﬂ'-bars K, all of
W_hi.oh serve thelir purpose While the proj ectile

| 1s passing through the barrel, but which are

Serious hmdemnces during its flight through
the air. The centering block;s II are of elas—

00

tic metal, and when cast their sides amre -

| slightly mchned inward from therounded top
to the base, where they fit the recess, the

amount of inclination being such that the
block when placed by itself in position does
not engage with' the dovetail sides of the

i ridges A3 but is free to move out mdmlly It

is not until the bar K, with its tapering dove-
tailed end K* K7 (see F1 .7,) is forced into its

place in the block H and ther eby wedges the-

93
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sides of the latter apart that the bloek is se-

ecured to the projectile as it is shown tobein

Fig.6. 'The bars being then fastened by their
hmo'ed ends K’ to the luﬂ'% I* on the gas-check,

105

and the serews K& bemﬂ inserted thr ough the

bars into the body of the projectile, the whole

arrangement is secure until the gun ig fired.
When the high pressure of the air or gas
used to impel the projectile is brought to be.«:tr

upon it, the large portion of the fome acting
on the 1elatwely light gas-check drives it f014
ward relatively to the heavier projectile,

which opposes by its inertia a much greater

resistance to motion, and the gas- cheek: moves:

forward until its front face bears fairly
against the back edge of the rear part D of

bars cut off the small screws K3, The more

easﬂy to accomplish this the rear of the hole
in each bar K through which the screw passes

is beveled, (see Fig. Y ,) forming a knife-edge
which she.zms off the SCrew. The latter are
As the bars K go
forward relatively to the projectile, they par-
tially move out of the double bevel-slots in
the centeunﬂ-blocks H, and the spring of the
metal of wh_wh the centeri ing-blocks are made
causes them to contract o their original
width, thus relaxing their hold on the inner
faces of the ridges A® They are now prac-

110
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In moving this small space
and pushing the bars K forward with it the

120

130 |

tically disengaged from the projectile, though

........................................................................................................................................................................................................................................................................
.....................................................................................................................................
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-they are held to it by the barrel of the oun

while the projectile is passing along it; but
the instant the projectile leaves the muzzle
of the gun the air catchesthem and liftsthem
from the recesses, the bars K K turnon their
hingeson the gas-check, which isitself caught
by the air and left behmd by the pwJectﬂe,
which, being now free from the incumbrance
of 1ts attaehments flies on its way under the
strong impulse it has recelved, being kept
point forwa,ld by the fact that the contentb
are in the forward part of the projectile, and
the rear portion D is an empty shell, and be-
ing further steadied by being mpldly rotated
on its axis by the action of the airon the heli-

coidal wings D3,

Modifications may be made without depart-
ing from the principle or sacrificing the ad-
Vantawes of the invention. We can use a
or eatel orless number of the helicoidal wings
D3 We can use a single eleetric fuse &nd a
single circuit-breaker uL or we can dispense

with these adjuncts and- rely upon other |

means of firing alone.
We claim as our invention—

1. A projectile of a caliber smaller than

that of the gun from which it is to be fired,

1n combmatlon with a sabot of larger dmme- |

terattached to the rear,and of separate guid-
1ng-blocks attached near the front end and
connected with the sabot, and provisions for

detaching the projectile from both the sabot
and bloeks in the act of firing, substantially |

as herein specified.

2. A projectile of less diameter than the
bore of the gun from which it is to be fired,
and a set of guiding-blocks of metal at the
forward end of the pro,]ectlle, and provided
with external bearing-faces of leather or an-
alogous yielding material,. a sabot, and a set
of rods connected with the sabot and bloeks,
and moved relatively to the projectile in the
act of firing, arranged to liberate the guiding-

blocks and sabot by such movement, substan-

tially as herein specified.
3. A sub-caliber projectile, a sabot of full
caliber, a set of guiding-blocks at the for-
ward end of the proj eetﬂe, and a set of longi-
tudinal bars connecting the sabot and blocl-.._s
arranged to be moved relatively to the pro-
Jeetﬂe by the act of firing

fied.

4. In a sub-caliber projectile, a set of rods
or bars K, extending longitudinally, in com-
bination Wlth fabtemnﬂ's K5®, holding them to
the projectiles, ar mnﬂ'ed to be sheared off by

- the act of firing, and w1th a sabot and with a
- set of guniding-blocks H at the forward end,

6o

ﬂttached to the projectile and to said bms
and sabot, substantially as herein specified.

5. Ina sub- caliber projectile, the body A,
having dovetail longitudinal ridges A%, cast-

thereon or othenwse fixed firmly on the exte-
rior near the {ront, and stops A2 at the rear

of the-dovetaﬂ'recesses thus formed, in com-

bination with the guides H and with the rods

K, having inclines K* K5 and connected at |

, combined as speci-

one end with the guides H and at the other
end with the s:-:tbot all as and for the pur-

Pposes herein spemﬁed

6. A sub-caliber projectile, in combination

with a sabot of full ecaliber, guides H at the

forward end of the projectile for guiding that
end in its traverse through the bore of the
gun, and with a set of wings permanently at-

ached to the projectile near the rear end,

and mechanism for detaching the sabot .md
the guiding means in the act of firing, all
substantmlly as herein specified.

7. In a sub-caliber projectile, a set of wings
D?, permanently attached to the pro;ectﬂe
near the rear end, the wings being helicoidal
and of less diameter than the bore of the gun
in which the projectile is to be fired, in com-
bination with pieces of indurated fiber or
analogous relatively soft material d, fixed on
one face of each wing, and having one edge
projecting outward to exactly match the bore

ied.

8. In a projectile, the cylindrical body A,
having an internal partition A’, cast integral
with the main cylindrical body A, domed, as
shown, to resist the set-back of the contents,
and provided with a hole a/, adapted to
strengthen the shell and hold the contents in
place while allowing the fire to be freely com-

‘municated, all substautla,lly as herein speci-

fied.
9. The combumtmn, with a projectile

| adapted to carry explosive material, of a sa-

bot arranged to move relatively theretoin the

act of firing, and one or more rods L, extend-.

ing forward from such sabot into the interior
of the shell,and corresponding fuses G, located
at the rear of the explosive- ehambel and

of the gun, all substantmlly as herein speci-

75
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with which thesaid rods are conected, adapted |

to ignite by such movement, all !substa,ntia-,lly
‘as herein specified.

10. The packing J’, of vulcanized fiber or

analogous soft material, in combination with

the sabot having a circular groove or recess
and holes ¢, and with a sub-caliber projectile
connected with the sabot, and arranged for

-joint operation subst&ntm]ly as herem Speci-

fied.

11. In a sub- caliber projectile, the body A,
rear extension D, having the rigid parmtmn
D/, formed in one ther ew1th the part D, ex-
tendmn rearward as a hollow cylinder, and
the sabot J, having the circular flange J* and
a connection, substantially as described, be-
tween the sabot and said partition, all com-

bined and arranged to serve as herein speci-

fied.

ITO
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In testimony whereof we have hereuntoset

our hands, at New York city, New York, this

11th day of March, 1889, in the presence of
two subsm ibing mtnesaes .
GEO. H. REYNOLDS.
EDMUND L. ZALINSKI.
Witnesses: - - |
CHARLES R. SEARLE,
CHAS. F. BARTER..
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