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EROSION -AND-CORROSION-RESISTANT GUN
~BARREL ADAPTED TO HOLD A COOLANT

Branford, Cnnn., assignor to Ohn
Mathieson Chemical Corporatmn, a corporation of
 Virginia

- Application October 11, 1950, Serial No. 189, 643
30 Clamls.f (ClL 89—14.1)

~ 'This Inventmn relates to gun-barrels in general and
to gun-barrels for rapld-ﬁre arms in particular.
- It -1s one of the main objects of the present invention

to prmnde a gun-barrel which has greater resistance to -

. the erosive and thermal effects of firing than was here--
- -tofore attainable, thereby lending a longer useful life to-

~ the gun-barrel and rendering it suitable especially, though
‘not exclusively, for use mn weapons of high cyclic firing:

rates | |
It is another ebjeet of the present invention to dewse a

- method of, and make provisions for, cooling a gun-barrel
~more effectively and at a faster heat-exehange rate than-

~ Heretofore, thereby to reduce the erosive and corrosive

- effects of firing on the gun-barrel to a minimum and per-
. ‘mit effective firing, even at high cyclic rates, over a long.
' ; perled of time without overheatlng the ‘barrel or entarl—

ing unduly rapid wear of the same.

-~ A further object of the present invention is to brlngl
S a ﬂu1d-coolant into direct heat-exchange relation with a
B gun-barrel throughout the cross-sectional area of the lat-
~ ter, so that the gun-barrel 1s most effectively cooled even
! its bore where it is directly subjected to the hot powder

gases and the converted heat energy from the friction

encountered by fired projectiles in the bore.
Another object of the present invention is to enhance.
- the erosion-and-corrosion-resistance of a gun-barrel even
- further, by forcing controlled quantities of the aforemen-

tioned internal coolant in the gun-barrel into the bore

~ thereof wherein the coolant will form a thin protective
~film or coat which effectively reduces heat-transmission.
... -into the barrel and substantially 1s01ates a pre]ectlle there-
L m from the bore thereof. | + |
1t 1s still a further object of the present mventrnn to
pmVlde a gun-barrel which is especially suited for use in’

~ rapid-fire arms, such as machine guns and other ordnance
- of high cyclic firing rates, and which requires replacement'

- ‘much less frequently than preweus gnn—barrels in ord-
‘nance of this type:. |
- 'It-is also ameng the objects - of the present 1nvent10n
o to prov1de a superior erosion-and-corrosion-resistant gun-

§:15°

barrel of this type which, while exceedingly simple and

. sturdy in construction, is nevertheless highly accurate and
- reliable in its' performance, and readily lends itself to

efficient mass production at relatively low cost.

Other objects and advantages ‘will appear to those

skilled in the art from the fe]lowmg, considered in con-

| ]llnCtIOIl with the accompanying drawings.
In the accompanying drawmgs in which certain medes :
of carrying-out the present 1nvent1on are shnwn for 111ns-'_-

- trative pnrpeses

Fig. 1 is a fragmentary side elevatlon partly in sec-

‘tmn of a gun-barrel embodying the present invention;
© ¢ 'Fig. 2 is a fragmentary longltudlnal section threughf
. thesame gun-barrel; )

. - Figs. 3 and 4 are fragmentary cross-sections through |
_the gun-barrel as taken on the lines 3—-—3 and 4——4 re-"'

. spectwely, of Fig. 1;
Flgs. 5 and 6 perspectlvely ﬂlustrate a promment detail
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- element of the instant gun-barrel as Vlewed from drﬂ:‘erent_;_.e. :

10

15

20

20

30

35

40

15

80

- rel-bore 15 and the interior of the jacket 12. -

60

directions, respectively:
Fig. 7 is a fragmentary, longitudinal- sectmn partly n.

elevation, of a gun-barrel- embodying the present inven- o

tionin a modlﬁed manner:

Fig. 8 is a fragmentary longitudinal sectlon through the o o

modified gun-barrel:

Figs. 9 and 10-are cross-sections through the modlﬁed o

gun-barrel, as taken -on the lines 9—9 and 10—-10 re-_“
spectively, of Fig. 7; -
Fig. 11 is a fragmentary longitudmal sectlon parﬂy- B

in elevatlon, of a gun-barrel embodying the: present 1n- -

vention in a further modified manner:;

Fig. 12 is a fragmentary longitudinal seetlon through . s

the modified gun-barrel of Fig. 11: and

Fig. 13 is a section taken on the line 13—13 of F1g 12.

Referring to the drawings, and more . particularly to
Flgs 1 and 2 thereof, the reference numeral 10 desrgnates
a gun-barrel unit or assembly which comprises, in the
present instance, a gun-barrel 11 and a jacket 12 which
perlpherally surrounds the latter and is adapted for hold-
ing a fluid-coolant. The gun-barrel 11 is in the form of
a tubular member 13 which is prewded at its rear end

with a cartridge-chamber 14 and, in the present instance, - fj_; o
also with a large longitudinal bore 15 that extends to the. -
In this instance, the cartridge-

cartrrdge-chamber 14.
chamber 14 is provlded in an insert 16 whleh may suit-
ably be secured in the rear end of the barrel-member 13
as by a key-pin 17, for instance. :
The jacket 12 is, in the present 1nstance formed by _-
an outer tube 18, a breech-flange 19 and a muzzle- -cap:20.
The breech-flange 19 and the muzzle-cap 26 may con-
veniently be tightly screwed over the rear and front ends,
respectively, of the barrel-member 13. The outer tube
18 is retained between the breech-flange 19 and the
muzzle-cap 20, preferably in hermetically-sealed relation
therewith by bemg, for instance, welded thereto as at 21
and 22, respectively. The tnbe 18 is provided with an
inlet 23 to provide communication, through intermedia- -
tion of a conduit 24, between the interior of the jacket
12 and a source of any suitable fluid-coolant under pres-
sure. The jacket 12 may also be provided with spaeed_'i
transverse partltrens 25 which, in this instance, are in.
the form of rings that are smtably secured to the tube
18 and barrel-member 13. The partitions 25 in the ]acket.

12 are perforated at 26 (see also Figs. 3 and 4) to pro-
vide communication in the jacket throughout its longl- o

tudinal extent. The peripheral wall 27 of the barrel-
member 13 is, within the longitudinal confines of the bore
15 therein, provided with a multitude of perforations or
ducts 28 which provide communication between the bar-
‘The breech-

flange 19 is preferably externally threaded as at 194 for

the assembly of the instant gun-bairrel unit w1th a re- o

ceiver R.

The bore 15 in the barrel-member 13 is, in aecerdance o .
'with the present invention, provided with a porous liner R
29 which is preferably formed by a plurality of inserts CoL

30 that are arranged end-to-end in the bore 15 of the

barrel-member 13. The inserts 30 are held in accurate .
alignment with each other by being provided, for in- .

- stance, with interfitting ends 31 and 32, respectively

65

7o
3 the barrel-member 13 to conduct ﬂuld-eoolant under“ R -

(Figs. 2, 5 and 6).
with longitudinal, preferably rifled bores 33, respeetwely,'
which collectively form the prejeetrle-bere 34 of -the

gun-barrel 11. Any suitable provision may be made to
- hold the inserts 30 against rotation relative to eaeh other..
To this end, the inserts 3¢ are, in the present instance,

provided with interfitting tongues and grooves 31a and-';'_—- -

324, respectively (Figs. 5 and 6).
It is the intended function of the perous hner 29 ,1111- -

The inserts 3¢ are also provided



 the coolant intet direct.
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pressure from the jacket 12 through the porous inserts 30

to the wall of the projectile-bore 34 for effectively cool-
ing the same, and thereby greatly reducing the adverse

glIII-baITeI 11,
from the jacket 12 through the peripheral perforations

28 in the barrel-member 13 and will seep through the
porous inserts 30 to the wall of the projectile-bore 33,

accomplishing thereby the most effective direct heat-

= exchange between a coolant. and the hottest part of a
‘In thus bringing = : ,
- bore 34 soon after firing each cartridge, the internal -

the wall of ifs bore.
heat-exchange relation with the
inserts 3% throughout their cross-sectional - areas- and,
hence, also with the wall of the prc}]ecttle-bore 34, the
| _adverse erosive and corrosive effects on the instant gun-
‘barrel are ‘greatly reduced, so much so that the
barrel will safely withstand firing, even at high cyclic:

oun-barrel, 1.e.,

- firing rates, for an unusually long period of time without
becoming dangerously overheated or worn unduly rapid--

ly. The instant gun-barrel unit 10 is, therefore, ideally

suited for use in firearms having high cyclic firing rates,

. such as machine guns, sub-maehme guns, or even Iarger
rapld-ﬁre ordnance.
The inserts 3%, which make up the llner 29 in the bar—-

~ rel-member 13, may be made of any suitable porous .
For instance, the inserts 30 may be made from
. suitable powdered materials which in their compacted
. form are porous. within the limits desired and best suited
for the purpose in mind.  Among the many materials

material.

suitable for this purpose, there may be mentioned *Stel-
lite” alloys, such as “Vitallium,” for instance, stainless
steel, molybdenum, efc. hid >
ramic-metallic combinations, mainly borides of tantalum,
chromium, etc. o

Given only by way of example and by no means by

- way of limitation, the following is an analysis of an in-

sert actually prodt,ced and found to. possess. sattsfactery
porosity and other desirable properties.

comprising approximately 65% by weight of Co, 27%
by weight of Cr, 6% by weight of Me, all in powdered
form, and smaller quantities, also in powdered form, of
Si, C, Mn and Fe.

The above-mentioned “Vitallium” insert was com-
pacted under a pressure of 40 tons per square inch, and
then sintered for two hours at a temperature of 2100° F.
The porosity of this insert was found to be approxi-
mately 32%.

The possible coolants employed in the instant gun-
barrel unit 10 may be either gaseous or liquid. Among
the many gaseous coolants that may be used, there may
be mentioned, by way of example only, air, argon, helium,
nitrogen, carbon dioxide, etc. Among the many liquid
coolants useable for this purpose, there may be men-
tioned, also bv way of example only, water, suitable pe-
troleum derivatives, such as kerosene, etc.

As previously explained, coolant in the jacket 12,
whether in gaseous or liquid form, will, by reason of
being under pressure, penetrate the porous inserts 3@ to
tlie wall of the bore 34 therein, thereby not only cool-
ing the entire inseris, including the wall of the bore 34
therein, most effectively, but also forming on the wall
of the bore 34 a film or layer which prevents the hot
powder gases from effectively contacting the wall of the
bore 34, and also acts as a spacer between the latter and
a traveling projectile therein, thereby reducing erosion
of tiie wall of the projectile-bore 34 even further.

“The high pressure in the projectile-bore 34, resulting
from the firing of each cartridge, will displace, or tend
to displace, the internal coolant in the nserts 3@ nearest
the cartridge-chamber 14, outwardly to a greater or lesser
extent, depending on the permeability of the inserts, the
viscosity of the coolant, and the peak-value of the pres-
sure of the explosion of a firing charge. The high pres-
sure in the projectile-bore 34, resulting from the explo-

gun-~

, alsg ceramals which are ce-

- erosive and corrosive effects from firing the gun on the
Thus, coolant under pressure will pass

- pheric . pressure, -
‘time a rapid-fire arm is being fired at 1000 shots per
minute,  for instance, no explosions take place in the

- gun-barrel thereof.

.

sion.of a firing charge, lasts only momentarily, and there

. is sufficient time between shots, even when fired in rapid.

succession, to permit restoration of the pressure in the -
projectile-bore 34 to atmospheric or substantially atmos-
Thus, during approximately 75% of the

Hence, since the high pressure In

- the projectile-bore in consequence of firing a cartridge .

10

lasts only momentarily, and atmospheric, or substantially
atrmospheric: pressure will be restored in the projectile-

- coolant in the inserts 3¢ will, under its own pressure, re-

156

verse, or tend to reverse, its flow therein soon after firing
a cartridge.  Hence, the porous inserts 30, -especially

- those nearest the cartridge-chamber 14, act much in the -

“manner of a pulsating pump when the gun Is in operation,

- with the coolant in the inserts effectively cleaning. the

~ latter and preventing their clogging with the waste prod-
20

ucts of the powder combustion. - As an -additional pre-
cautionary provision, the conduit 24 may be provided
with a check-valve 36 (Fig. 1) which opens only for
]aek;

. the admission of coolant under pressure into the
et 12.
By reason of the high temperatures prevalhng in the .

30

. bore .34 in consequence of firing cartridges, a liquid-type

coolant on the wall of the bore 34 and also in the
inserts 30 near the bore-wall, will be vaporized and the

- requisite latent heat. of vaporization will accordingly
reduce the temperature on the wail of the bore 34, as ..

will be readily understood. Hence, while a liquid-type

. coolant will remain in liguid form in more or less of the

- cross-sectional area of the inserts 38, the coolant film on - .-

35

the wall of the bore 34 will be in vaporized form and
effectively 1solate a- projectile from the wall of the bore

. 34, Further, the pulsating liquid-type coolant in the

. _.porous Inser
~ the products- of combustion in the bore 34 from passing

through these inserts: into the jacket 12, as. will be
readily understood.

Thus, an 1n-

. sert, such as the insert 3%, was made from “Vitellium,” .
40

45

50

ab

60
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s 30 acts as a check-valve which prevents

Reference is now had to Figs. 7 and 8 which show a
modified gun-barrel unit 37, having a gun-barrel 38 and
a coolant-jacket 39 whi_eh, in this instance, surrounds
only a length of the gun-barrel 38, including the rear
end thereof. Provided in an insert 40 in the rear end
of the barrel 38 i1s a cartridge-chamber 41 which is in
coaxial alignment with an enlarged bore 42 in the barrel
38. The enlarged bore 42 extends, in the present in-
stance, only over a part of the longitudinal extent of
the barrel 38, and is continued to the front of the latter
as a diametrically-reduced, preferably rifled part 43 of
the projectile-bore in the instant gun-barrel.  The en-
larged bore 42 in the barrel 38 serves for the reception
of a liner 44 to be described hereinafter.

The jacket 32 is formed by an outer tube 48, end end-
flanges 46 and 47 which are suitably secured to the barrel
38 as at 48 and 49 respectively. Preferably, the jacket
39 is also provided with fransverse partitions 50 which
are perforated at 51 to provide communication in the
jacket 39 throughout its longitudinal extent. The periph-
eral wall 52 of the barrel 38 is also provided with a
multitude of perforations 53 which provide communi-
cation between the interior of the jacket 39 and the en-
larged bore 42 in the barrel 38. The jacket 39 is also
provided with an inlet 54 through which to admit cool-
ant under pressure from any suitable source through in-
termediation of a conduit 55 which, as shown 1*1 Fig. 7,
may be provided with a check-valve 56.

The liner 44 comprises a plurality of longitudinal
porous inserts 57 and interposed.- ..apacer-r!bs 58, respec-
tively. The inserts 57, which may be made of similar

materials and in a similar manner as the previously-
described inserts 30, are cross-sectionally shaped like sec-
tors (Fig. 9) which are truncated at 52 {0 form the re-
maining part 69 of the projectile-bore in the gun-bartel
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o 38. ‘The mserts 57 and spacer-ribs 58 extend longitu-

- : dma]ly of the gun-barrel 38 in the spiral fashion shown

~in Figs. 7 and 8, and the spacer-ribs 58 extend radially
- .. inwardly of the part 60 of the projectile-bore suﬂicxently
- to form the rifling 61 therein.

The rifling 61 is so
arranged that its lands 62 are in aligcnment with the
lands 63 of the rifling in the forward part 43 of the pro-

jectile-bore in the gun-barrel 38 (Fig. 8). The spacer-ribs

58 need not be porous, and are preferably of steel or other
materials suitable for the purpose.

‘While the instant modified gun-barrel unit 37 has a
'- porous liner 44 which extends only over a part of the

- longitudinal extent of the gun-barrel 38, it is fully within
- - the purview of the instant invention to extend the porous

liner 44 throughout the longitudinal extent of the gun-
barrel 38, in accordance with the showing of the porous

10

liner 29 in the earlier described gun-barrel unit 10. It is

‘also fully within the purview of the instant invention

~to extend the liner 29 of the earlier described gun-barrel
- > unit 10 over a part only of the longitudinal extent of the

-barrel—member 13 thereof in accordance with the show-
ing of the modified porous liner 44 in the gun-barrel unit
'37. It is further within the purview of the present in-
-vention to make each of the liners 29 and 44 in one piece.
In that event, the ribs 58 are molded in the liner 44
when the same is formed, the ribs 58 preferably terminat-
‘ing short of the liner periphery so as to be embedded in
the liner. Further, the inserts 38 may, for the formation
of the rifling in the bore 34 thereof, be provided with
| jmolded—m steel ribs (not shown). |
| Flgs 11 and 12-show a further mod1ﬁed gun-barrel

LT ‘unit 64 which, with the exception of a single-piece porous

" liner 65 with a non-rifled- bore 66 and nonperforated

~ transverse partitions 67 in the jacket 68, may essentlally_
be like the" prewously described gun-barrel unit 37. In
. _-the present instance, the requisite rifling 69 for spinning
" a discharged projectile is provided. in the forward part.

70 of the projectle-bore in the gun-barrel 71 of the unit.

The nonperforated partitions 67 in the jacket 68 divide
the latter into separate chambers or compartments 72,

- respectively, which are in individual communicating rela-

tion with the porous liner 65 through peripheral perfora-

B tions or ducts 73 in the gun-barrel 71. Each of the

- chambers 72 is in mdmdual communication with a suit-
able source of coolant under pressure through inter-

- mediation of conduits 74, respectively, and interposed

‘in each conduit 74 is a valve 75 which may be controlled

B _manually for admitting more or less coolant under pres-

“sure into the respective chamber 72. - Each valve 75 may,

. if ‘desired, be of the adjustable pressure-reduction type.

| By dlvrdmg the jacket 68 into the separate chambers
72 and interposing the valves: 75 in,.the respective con-
duits- 74, coolant under different pressures and/or of dif-

- ferent amounts may be admitted into the different cham-
bers 72, thereby providing the mechanism for most - effi-
Thus, more

cient and economical use of the coolant.
coolant per time unit, preferably also under hlgher pres-
sure, may be admitted into the chambers 72 nearest the

- cartridge-chamber. 76 than into the chambers more re-'
- mote from the latter, thereby to cool the hottest part of

the projectﬂe-bore more intensely than the remaining part
- thereof |

. In lieu of the valves 75 and COIldllltS 74, the jacket 68
E 'may in its. transverse partitions 67 be provrded with check-
type valves, respectively (not shown), which are spring-

'; ,- ~ loaded to -admit coolant from one chamber 72 into the

chamber adjacent thercto only after the pressure of the-.
coolant: 1n the former chamber exceeds a predetermmed
“maximum. " In this event, only the chamber 724 nearest-

 ~the cartndge-chamber 76 need be in communication with
. the source of coolant under pressure through the ¢onduit
. T4a. By these prowsmns the coolant in .the chamber
T 2.:1 may be under maximum pressure, while the coolant
"+ in the. chambers 72 progresswely more remote from the

o latter may be under progressively lower pressuresr |
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The term “porous” as used hereinbefore and i the aﬁé’ a

pended claims, is' intended to denote ﬂmd-permeabﬂlty o __
Also, while the term “steel -ribs” is used in the appended -
claims, this term is not to be interpreted in a limiting sense o

as to the word “steel,” since the ribs 58 may well be made

of a material other than stecl without departmg from the T

scope and spirit of the present invention. S

The invention may be carried out in other spec:ﬁc ways |
than those herein set forth without departing from the
spirit and essential characteristics: of the invention, and
the present embodiments are, therefore, to be considered
in all respects as illustrative and not restrictive, and all:
changes coming within the meaning and equwa]eney-

~ range of the appended claims are intended to be em- :

braced therein.-
I claim: . | -
1. An erosaon—and-eorrosron-resrstant gun-umt com- -

prising a _gun-barrel having an outer circumference and a. - ' =
longitudinal projectile discharge bore and being, -at least = -
over a length thereof, porous from said outer circumfer-

ence to said projectile discharge bore; and an outer jacket

surrounding the porous circumference of said barrel-

length and forming therewith a chamber adapted to hold
coolant for penetration into said porous barrel length to .
the projectile discharge -bore thereof. - |

2. An erosion-and-corrosion-resistant gun-umt com-

prising a gun-barrel having an outer circ ference and a
longitudinal projectile discharge bore and being, at least
over a length thereof, porous from said outer circumfer-

ence to said projectile discharge bore; and an outer jacket- =

surrounding the porous cir eumference of said barrel-length.
and forming therewith a chamber, said jacket having an

inlet for coolant under pressure for its forced penetration; o

from said chamber into said porous harrel-length to the. |
projectile discharge bore thereof. |

3. An erosion-and-corrosion-resistant gun—umt com- |

prising a gun-barrel having -a longitudinal projectile dis-
charge bore and being, at least over a length: thereof,
porous substantially throughout its cross=sectional area;

and an outer jacket surrounding said barrel-length and - -

forming therewith a chamber adapted to hold coolant for:
penetration into said porous barrel-length to the projeetﬂe |
discharge bore thereof. -
4. An erosion-and-corrosion-resistant gun-barrel unit, -
comprising a shell having a perlpheral wall provided with

perforations; a porous liner in said shell, said liner having - .

a longitudinal projectile discharge bore; and an outer
jacket surrounding the peripheral wall of said- shell and.
adapted: to hold coo]ant for passage through  said per---
forations and penetratron into said ‘porous Imer to the |
projectile discharge bore thereof. | ~ _.
5. An erosron-and—corroemn—resmtant gun-barrel unit

as. set forth in claim 4, in which the projectile dlscharge:_ )

bore- of said porous hner is rifled.

6. An erosmn-and-corros1on-res1starlt gun-barrel umt SR
~ comprising a shell having a_ penpheral wall provided with - *

perforations; a porous liner in said shell, said liner having.

a longitudinal projectile drseharge bore and being formed

by a plurality of inserts in said shell; and an outer jacket
surrounding the peripheral wall of S&ld shell.and adapted
to hold coolant for passage through said perforatlons and
penetration into said porous liner to the projectile dls-'
charge bore thereof.
7. An erosion-and-corrosion-resistant gun-barrel umt .
comprising a shell having a perlpheral wall provided with
perforations; a porous liner in said shell, said liner bemgﬁ"-

formed by a plurality of end-to-end arranged porous in-: '
- serts in said shell having rifled bores, respectively, which = . .
.- form a continuous rifled projectile discharge bore in said
liner; and an outer jacket surrounding the peripheral wall =

* of said shell and adapted to hold coolant for passage- AT
 through said perforations and penetration into said porousr-f T
“liner to the projectile discharge bore thereof. S

8. An erosion-and-corrosion-resistant gun-barrel unit;
comprising a shell having a peripheral wall prowded wr’th 2 S
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perfomtmns, a porous liner in said shell, said liner hav-
ing a longitudinal projectile discharge bore and bemg
formed by a plurality of end-to-end arranged porous in-
serts ‘in said shell; and an outer jacket surrounding the
peripheral wall of said shell and adapted to hold coolant
for passage through said perforations and penetration into
said porous liner to the projectile discharge bore thereof.

9. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a shell having a perlpheral wall provided with
perforations; a porous liner in said shell, said liner having
a longitudinal projectile discharge bore and being formed
by a plurality of end-to-end interfitted porous inserts in
said shell: and an outer jacket surrounding the peripheral
wall of said shell and adapted to hold coolant tor passage
through said perforations and penetration into said porous
liner to the projectile discharge bore thereof.

10. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a shell having a cylindrical wall provided with
perforations; a liner in said shell, said liner having a lon-
gitudinal projectile discharge bore and being formed by a
plurality of complemental porous inserts of cross-sectional
trancaied sector shapes respectively, and interposed
spacers, respectively, in said shell; and an outer jacket
surrounding the peripheral wall of said shell and adapted
to hold coolant for passage through said perforations and
penetration into said porous inserts to the projectile dis-
charge bore in said liner.

11. An erosion-and-corrosion-resistant gun-barrel unit
as set forth in claim 10, in which said inserts and spacers
extend spirally in the longitudinal direction of said shell,
and said spacers are of steel and extend inwardly slightly
beyond the adjacent inserts, respectively, to form the
rifling in said projectile discharge bore of the liner.

12. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a shell having a penpheral wall provided
with perforations; a porous liner in said shell and having
a longitudinal projectile discharge bore; and an outer
jacket surrounding the peripheral wall of said shell and
adapted to hold coolant for passage through said perfo-
rations and penetration into said porous liner to the pro-
jectile discharge bore thereof, said liner being formed by
a plurahty of porous inserts, including nonporous steel
ribs, in said shell, of which sz—ud steel 1ibs extend radialiy
into said projectile discharge bore and spiraily longitu-
dinally of the latter to form the rifling in said projectile
discharge bore.

13. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a gun-barrel having a cartridge- chamber in
its rear end and a cross-sectionally enlarged longitudinal
bore extending to said cartridge-chamber, and being pro-
vided in its peripheral wall with perforations in eommu-
nication with said bore; a porous liner in said barrel-
bore, said liner having a longitudinal projectile dlscharge
bore in line with said cartridge-chamber; and an outer
jacket surrounding the peripheral wall of said gun-barrel
and adapted to hold cooiant for passage through said per-
forations and penetration into said porous liner to said
projectile discharge bore therein.

14. An erosion-and-corrosion-resistant gun- -barrel unit
as set forth in claim 13, in which said porous liner is
formed by a plur ality of inserts in said barrei-bore.

15. An erosion-and-corrosion-resistant gun-barrel unit
as set forth in claim 13, in which said porous liner 1s
formed by a plurality of end-to-end arranged porous in-
serts in said barrel-bore.

16. An erosion-and-corrosion-resistant gun-barrel umii
as set forth in claim 13, in which said liner is formed
DY a plurahty of porous inserts, including nonporous

steel ribs in said barrel-bore, of which said sieel ribs ex-
tend radially into said projectile discharge bore and spiral--

ly longitudinally of the latter to form the rifling in &aid
projectile discharge bore.

17. An erosion-and- cmrm.-.,on :resistant gun-barrel unit, -

comprising a gun-barrel having a cartridge-chamber in its
rear end and a longitudinal bore of which an end-length
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at the front of said barrel forms a part of the projectile

discharge bore of the latter and the remalmng length ex-
tends to said cartridge-chamber and is cross-sectionally
enlarged, said gun-barrel having a peripheral wall pro-
vided with perforations in communication with said en-
larged bor...--length a porous liner in said enlarged bore-
length in said barrel, said liner having a longitudinal

bore in line with said cartridge-chamber and with said

end- Iength of said barrel-bore and constnutmg the re-
maining part of the projectile discharge bore in said gun-
barrel; and an outer jacket surrounding the peripheral
wall of said gun-barrel and adapted to hold coolant for
passage through said perforations and penetration into
said porous liner to said bore therein.

18. An erosion-and-corrosion-resistant gun-barrel unit
as set forth in claim 17, in which said porous liner is
formed by a plurality of mserts 111 sald enlarged bore-
length in said gun-barrel. -

19. An erosion-and-corrosion-resistant gun-barrel unit
as set forth in claim 17, in which said end-length of the
bore in said barrel is rified. |

20. An erosion-and-corrosion-resistant gun-barrel unit
as set forth in claim 17, in which said end-length of the
bore in said barrel is rifled, and said liner is formed by a
plurality of porous inserts, including nonporous steels ribs,
in said enlarged bore-length in said gun-barrel, of which
said steel ribs extend radially into said liner-bore and
spirally longitudinally of the latter to form the rifling
in said liner-bore in continuation of the 1'1ﬂ1ng in saId
end-length of said barrel-bore. |

21. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a shell having a peripheral wall provided with
perforations; a porous liner in said shell, said liner hav-
ing a longitudinal projectile discharge bore and nonporous
steel ribs extending radially into said projectile discharge
bore and spirally longitudinally of the latter to form the
rifling in said projectile discharge bore; and an outer
jacket surrounding the peripheral wall of said shell and
adapted to hold coolant for passage through said per-
forations and penetration into said porous liner to the
projectile dlscharge bore thereof.

22. An erosion-and-corrosion-resistant gun-barrel unit,
comprising a shell having a peripheral wall; and a por-
ous liner in said shell, said liner having a longitudinal
projectile discharge bore and said peripheral shell-wall
being apertured for the passage of coolant to said porous

liner and penetration of the coolant into the Iatter to the

projectile discharge bore thereof.

23. An erosion-and-corrosion resistant gun-—barrel unit
as set forth in claim 22, in which said porous liner is
formed by a plurality of inserts in said shell.

- 24. An erosion-and-corrosion-resistant gun-batrrel unit
as set forth in claim 22, in which said liner has non-
porofis steel ribs extending radially into said projectile

~discharge bore and spirally longitudinally of the latter {o

form the rifling-in said projectile discharge bore.

25. An erosion-and-corrosion-resistant gun-barrel unit,
compnsmg a shell having a peripheral wall; and a porous
liner in said shell, said liner being formed by a plurality
of end-to-end arranﬂed porous inserts in said shell having
rifled bores, respectively, which form a continuous rifled
projectile discharge bore in said liner, and said peripheral
shell-wall being apertured for the passage of coolant to
said porous liner and penetration of the coolant into the
latter to said projectile discharge bore thereof.

26. An erosion—and-corrosit}n-resistant sun-barrel unit,
comprising a gun-barrel having a cartridge-chamber in
its rear end and a cross-sectmnally enlarged longitudinal

 bore extending to said cartridge-chamber; and a porous

70

15

- linef ifi said barrel-bore, said liner ha.vmg a longitudinal
pm]ectlle discharge bore in line with said cartridge-

chamber, and said gun-barrel having a peripheral wall
which is ‘apertured for the passage of coolant to said

‘porous liner and penetration of the coolant into the
latter to said projectile discharge bore thercof. |
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~27. An erosion-and- corrosion-resistant gun-barrel umt
comprising a gun-barrel havmg a cartridge-chamber in its
rear end and a longitudinal bore of which an end-length
at the front of said barrel forms a part of the projectile
discharge bore of the latter and the remaining length

. extends to said cartridge-chamber and is cross-sectionally
SRR -_enlarged said gun-barrel having.a peripheral wall pro-
- vided with an aperture in commumcatlon with said en-
- Jarged - bore-length and a porous liner in said enlarged
L bore-length in said barrel, said liner having a longitudinal
~ bore in line with said cartridge-chamber and with said
- _end-length of said barrel-bore and constituting the re-
- maining part of the projectile discharge bore in said gun-
~ barrel,. and said aperture in
- servingfor the passage of coolant to said porous liner and
. penetration of the coolant into the latter to said bore
- therein.

28. An ems1cn-and-corrosmn-resmtant gun-unit, com-
prlsmg a gun-barrel having an outer circumference and

-a longitudinal projectile discharge bore and being, at least
~over a length thereof, porous from said outer circum-

ference to said bore; and an outer jacket surrounding the
- porous circumference of said barrel-length and forming

o - therewith a chamber, said jacket having transverse par-
- titions spaced’ longltudmally of said barrel-length and

dmdlng said chamber into separate compartments which

- are in individual communicating relation with the porous

o _ circumference of said barrel-length, and each of said

ETTTe
.

.. compartments having an inlet for a coolant for its pene-
- tration into said porous barrel-length to the projectile
dlscharge bore thereof. --

in said peripheral barrel-wall
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29. An erosion-and-corrosion-resistant gun-barrel umt BN
comprising a shell having a peripheral wall provided with- = =
perforations; a porous liner in said shell, said liner having . .*°
a longitudinal projectile discharge bore;- and an outer .-
jacket surrounding the perip-heral wall of said sheli, said. -~ "
jacket having transverse partitions dividing the same longi- =
tudmally of said shell into separate chambers which are =
in individual communicating relation thh ‘said liner = .
through said wall-perforations, and each of said cham- =~

bers having an inlet for a coolant for its passage through .
said perforations and penetration into said lmer to the
projeciile discharge bore thereof. 5 -
30. An eros1on-and-—cm*rosmn—resmtant gun-barrel vnit
as set forth in claim 29, further comprising valves in said

inlets, respectively, for the admission of varlable amounts

of coolant into the respective chambers.
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