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- trolling or minimizing the recoil thereof.
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To @ll whonv it muy conceri:
Be it known that I, SamitrL N. M.(‘(_;LLAN, a

resident of Cleveland, Ohio, have invented a |
new and -useful Improvement in Means for

Preventing Receil of Gups, which invention
is fully set io;a th in the mllﬁwm o specification.
This invention relates to or dnance and fire-
arms, and more pmwmul&rh to means for con-
in
the operation of heavy ordnance the recoil is
so great that enormously expensive gun-car-

riages have o be constructed to check or ‘i;aL{,
- up ‘the recoil, while

on J.:.lpbawd the strain
upon the piaumm or deck where the gun

18 mounted necessitates greatly increased
strength of constr um;mn in the vessel and cor-

responding increase in cost.

. The object of the present mvmtwn 18 to
pmwde a gun whieh: shall possess within
itself the means of avoiding or preventing the

excessive recoil heretofore experienced tothe

end that the great and many inconveniences

- and dlﬁcult}_eb incident to handling recoiling
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- pel the gun forward in opposition to the re-

coll action, said surfaces progressively in- |

45
'1de& is illustrated in the accompanying draw-

-guns may be ehmmatea
With this object in view theanveni:mn con- |

sists in a gun-barrel formed to present a se-
ries of consecutively-arranged areas of resist-
ance to the flow of the: pmvdex -ga5es 1 asso-
ciafion with a system of vents for controlling
the pressure and direetion of movement of the
powder-gases. By thus controlling the en-
argy of the powder-gases

the barl el as to practically eliminate that por-

tion of the recoil due to the reaction between
the gases and the air immedmtely in front of

the oun.
En the specific ﬁmb(}dlment of the mventmn

herein shown the mvenmon consists in a gun-

barrel provided with a series of internsal sur-

faces arranged concentric ‘with the bmrrel

upon which “the gases of dlSCh:LI‘ffﬁ act to im-

- creasing in grea as they are formed nearer the

5{3

‘muzzle of the barrel—that is, the surface

which is farthest removed from the muzzle of

the barrel is the one of.least area, the one

Whmh 1S near est to the muazle of the barrel

/

they are ca,used to
-pppose the recoil, and so diminish the pressure
of the gases which escape from-the muzzle of

| is of the greatest area, and each member of

the series ot mtervenmn surfaces has a greater
area-than the precedmfr member and a less

area than its succeeding member in the se-
The result of this is that as the muzzle.

ries.
of the barrel i 1s approached there are present-

ed constantly-increasing areas of resistance

&L

eeh-

ot more e

to the gases, whereby they

‘1vely to oppose the rearwardly-acting force

of recoil. Preferably these areas of resist-
ance are each in the form of annular rear-

wardly-facing surfaces formed on the inte-

rior of the walls of the gun-barrel, the bore
of the barrel being ﬂmed OH(BW‘&IC“Y or cut

on an outward taper in a forward direction to

perm1L the gases to readily and effectively

Associated with these rearwar dl,}f-tacmg SUr-
faces, above described, I provide means for
gradually and progressively decreasing the
pressure of the gases within the-barrel, so
that the tension of the gases is lowered step
by step as the areas upon whlch they 1 unpmge
18 increased.

The means here shown for lowering the ten-
sion of the gases consists of a series of vents

or escape-ports preferably located immedi-

ately to the rear of each rear wardlv-tacmﬂ'
surface. In the mosteflicient form of the in-

vention the aggregateﬂ area of each series of
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.1mpinge upon the rearwardly-facing surface.
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escape ports or vents increases in proportion

with the area of the particular surface of re-

sistance with which they are immediately as-

‘soclated; but $his is not.absolutely essential.

These vents or escape-ports are preferably in

ings extending from the bore of the barrel to
the extenor_sm face.
gregate area of these vents may be secured
either by having the vents of each series of
the same size, but with a greater number of
vents in each series, or by an eqml nurmber ot
vents 1n each series, but of increasing cross-

sectional area.
One mechanical expre&swn of the mventwe

.mg, Whlch is & broken central cross- sectional
View of the muzzle end of a rified gun-barrel.

Insaid drawing, reference-numerals 1 to 10,

g

The increase in the ag- -

'the form of regularly-arranged radial open-
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mcluswe indicate a series of rea,rwa,rdly fa,c- 100
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ing surfaces formed by reaming out the bore
ot i;hﬂ barrei, as shown. i mmeﬂlnfelv in the
rear of the aurmﬂes 1 to 10 the wall 11 of

each mamm—m.u portion is paraliel with the

gun-bore and then tﬂp rs inward and mar«
ward. asindicated at 12. To the rear of each
surface 1
surface 11 is formed a series of vents or es-

Cn

cape-ports 13, As here bhown,, the number of |

to vents in each annulor series is the same; butb
the eross- seC otional area of the vents incireases
£ LY

€k

the f—ser*eg ;LI“‘L}E‘(}“‘{JheQ the muzzle, the series

having the 1

muzzle and ,,he serigs havingthe %mah est vents

15 being farthest from the muzzle. The same

the vents of ' the same cross-s ertmmﬁ area and

increasing the number of vents in each series
from the rear toward the muzzie,

The surface of the hore of the. barrel inter-
vening between the surfaces 1 2 3, &c., to 10
are here shown gs rified; but m"zmie%ﬂﬁ; ﬂnc;
may be omitted wzth(mt depfu ting from the
;pmt of the invention, the cssential featurs
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arcas O
oaSes Gf*‘ dischmge and associating with these
aroas of resistance vents for cantmllmg the
pressure oi the pmt der-gases.

Tn operation the forwardly-moving gases
Hrst impinge upon the rearws 1*(1:1*-—mt,1nﬂ' SL1I'-
face or arca of resistance 1, and simultane-
ously the tension of the gasis lowered by rea-
son of the eseape of a portidn thereof through
the vents 13 to the rear of the surface 1, this
action being repested at each of the 1 eslsting-
surtaces 2 fo 10, the tengion of the gases
oradually deer e""mmtr while thearea 2 acted v UDON
"J said gases gradually inereases.  This sets
u 1} i LOT Wﬂ,zd ;mii upon the gunin Oppmltﬂzm

ihe force of recoil acting mmwm*uiv anl
a.ls,.o oreatly reduces the tension of tne gas-
current finally tssuing from the nmf?le of the
oun., 80 thai the factor of recoil due to the
reaction of this gas-current upon the air in
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front of the mumic 1S mmmnm:l or cnoirely |

eliminated.
What is ciaimed &
1. A gun-barrel |
5o IO clreimier
axtending through the

snid grooves..

walisof the barrel from
9. A gun-barvel formed with o phuahh“ 0t
orooves on 188 interior suviace near but to tie
v ot the iam,-r:,r'lth .fm{l interal vents extend-
3T, "Ll ough the barrel in prmjmitj to - said
SreOVes,
3. A sun-barrel piowuﬁﬁ on 1its m‘é‘,ﬂﬁ‘m“
with 2 %ex]{ﬁ of resistance-surfaces for the
§ E}{”"” ‘}{3‘[‘* REReL
in prox mmji w each §

i

suirface of leﬂ‘;ismnce the

to 10 fmd pmﬁ:mbhr within each.

argest vents being nearest the

result coah be accomplished by forming all

of wh;ch a:,m‘maufs in nresenting & series of
i resistance to the forws rd flow of the |

WaVIing & piumhtv of inte-
ential grooves and lateral vents |

associnted with 2 series of vents |

g gregate areas of the severad series of vents
deerensing from the mat 1.43;.1 3 PEATWAT
4. 5 gun-be frﬂl pm”meo with a
yrdlv-facing

3
CL5

GF resrwe SUrTa on its mt 10T,

niur Iity-'

and a plu_mlity of vents in proximity to each:

surfac

5. ﬁi Gun-bmrel having a plurality of rear-

wa.rdhr-f wcing surfaces d1sposed on its interior
in planes normal to the axis of the barrel, and
a plurality of vents 1n pmmmltv to each suy-
face.

of rearwardly-facing surfaces-on 1ts mterlor,
and a nlumhtv of radial vents in pmmmluv to
ecach surfac *

7. A gun- bar:'d ha ving & [J][lIﬂ.lltV of rear-

vardly-facing surtaces fllsp-osed onitsinterior

in planes normal to the axis ot the barrel; and
a plurality of 1 1r]1.:1,l vents m proximiby to eath
suzt%ca
8. .
erlv- acing resistance-surfaces on its.inte-
rior; the areas of the several surfaces decrez

| ing ttom the muzzle rearward.

6. A gun-barrel having a plnrftllty of rear-
mdlvﬂmcmu resistance-surtaces oh-its inte-

rior, the areas of the several surfaces decreas-

ing from the muzzle rearward and a prurahty
of vents in proximity to each resistance-sur-
face,

10. A gun- bfn rel havinga plurality of rear-

wardly -facmfr resistance-surfaces on its inte-
rior, the areas of the several surfaces decreas-
ing from the muzzle rearward and a plurality
of vents in proximity to each resistance-sur-

face, the aggregate area of the vents associ- -

ated with the respective surfaces deu:,rmsmcr
Afrom the muzzle rearward.

il.
rearwa rdh facing sur faces on its interior, the
area of each surface humr less than the one
in front of it, and a series of vents loca,ted to
the rear of cach surface. --

12. A gun-barrel having a series Gt fmnuhr
POArWAY Llh
ares of each surface being less than the one in

rear of each surface, the aggregate area of

series next in front of 16,
13. ‘A gun-barrel having a series of zmnulm*

zio, cach of said grooves being of less diame-
ter than the one immediately in front of it,

and the forward a,mm{:e ot Lhe oroOVes bemu
normal to the axis of the gun while the rear
surface is ineclined at an fmﬂ’le thereto.

i4. A gun-barrel h.;wmfr 2 rifie-groove on

i¢q interior, & second groove on its inferior ex-
tending through the walls of the barrel.
of the several s

end of the series to the other. .
'18. A gun-barrel having a series of vents

form ied in its walls the cm%s—-sectmn&l area of
the vents m the series increasing from one end

of the geries t{:} Lhe other

6. A gun- barr | pmvu]ed with a plurality

. cun-barrel having a plumhtv 01? rear-

A gun-barrel having a,cserles of annulay

108
facing surfaces on its interior, ther

front of it, and a series of vents located to the

each series of vents bemw less th:m that of the

grooves formed on 1ts interior near the muz-

X
tending across the nde oroove, and vents ex-
15. A gon- barrel having & series of resist- |

ance-surfaces formed on Its interior, the aresas. .
urfaces increasing fmm one -

70

75

B0

1

95

"TOG

IIC

115

i25

130




10

. 785,972 | B

!

17. A gun-barrel having a series of resist-
ance—surfaces formed on its interior, and & se-
ries of vents associated therewith, the areas
of the several surfaces increasing from one

‘end of the series to the other and the cross-

sectionai ares of the vents in the series in-
creasing from one end of the series to the
other. - -

18. A oun-barrel having a series of reSISt-
ance-sur fa(,es: formed on its interior, and vents
associated with said surfaces, the combined

cross-sectional area of the wnts associated

with any one surface of the series being ]ess

‘than'the combined cross-sectional ares of the

vents assocmted with the surface next abave 15
it in the series. - °

In testimony whereof I have signed . this
specification in the presence of two subscrib-

ing witnesses. |
'SAMUEL N. McCLEAN.

Witnesses:
JOSEPH WHEELER,
S, T. (JAMERON.
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