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(No model,)

To all whom it may conceri: |
Be it known that I, EARDLEY MAITLAND,

a subject of the Queen of Great DBrifain, re-

siding at 35 Grove End Road, London, in lhe

eounty of Middlesex, Enal&nd have 1n1.*ented_

- certaln new and useful Improvements 1n the
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Construction of Ordnance, chiefly for the
easy removal and inser tlon of 1nner tubes
and liners; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion thel eof.

This invention has reference to the removal
of tubes and linings from ordnance; and it
consists in the 11;np10\’."ement-\ hereumftel de-
scribed and set forth.

In the accompanying drawings, forming
part of this specification, Figure 1 is a 10110‘1-
tudinal section of a piece of ordnance hawnn
a removable lining or tube adapted for re-
moval in accordance with my invention.
Figs. 2 and 5 are respectively a detail section
and rear end view illustrating one form of
my improved devices for 1eta1n1nﬂ the lining
or tube in position, and which can be utilized
In the operation of removing said tube or lin-
ing. Fig. 41s a detail sectmnal view showing
the hych aulic appliances for removing the
lining; Fig. 5, a detail sectional view Q.how-
ing the (3011‘[10 nous surfaces of the lining and

main tube t0 plevent the former from turn- _

111m and Fig. 6 is a longitudinal sectional
view of a piece of 01dna,nee 1llustrating the
improvement utilized in connection Wlﬂl a
sectional gun.

The wear of the charge on the surfaces of
the bores of guns is so nleat as to necessitate
frequent 1enewa1 of the worn parts, and it is
at present necessary to dismount ordnance
and transport the same to machinery for bor-
ing out the worn portions and inserting a new
hnmg, which are expensive and tedlous OP-
erations. I therefore build ordnance in such
a manner that the part which is subject to

- wear can be removed and a new inner tube

inserted ready for service without undergoing
the. aforesaid expeunsive and tedious opera-
tions; and the same system is applicable also
to the making of guns in parts for easy trans-
port and bmldmﬂ* together for use, and I do
this by making the main tube A of the gun,

which lies 1mmedlate1y outside the inner lin- |

ing or tube, E, which is subject to wear, of
such a form, preferably conical, with a taper

on all sides of the interior of one in forty or
other suitable taper, that a liner, K, of corre-
sponding form can be pushed in, and I lock
said liner at point F from rotating within the
main tube by grooves in the tube and projec-
tions @ on the liner to fit these grooves; but
I ecut grooves in the liner and make projec-
tions b in the tube. (See Fig. 5.) I may,
however, adopt such other fOl"lllj polygonal or
otherwise, as may be most suitable. I fully
prepare the liner K to fit the main tube A and

kave the rifling of the said liner in proper
| position to match the rifling of the said main

tube or another liner within the main tube,
preferably by making the number of exterior
ribs or grooves a division of the number of
rified grooves in the bore, if the removable
liner should be so arranged as to fit only a
portion of the length of the main tube, and

if the other portion of the length of the main

tube should be rifled or lined and rifled.

The removable liner E may extend the en-
tire length or any part of the length of the

bore, and may be divided into one or more
pleces, either transversely or longitudinally,
and as it is important that permanent expan-
sion of the main tube A by firing should be

prevented I strengthen the same by such

means as may be most suitable, preferably by

shrinking on hoops or by winding on wire, B, .

of such material, preferably steel, and at such
tension as may best suit the purpose, and I
shape the exterior of the main tube so as to
conform generally tothe shape of the interior,

and if 1 support it with wire wound on I in-

crease the diameter by a series of steps, each

step being preferably twice the thicknessof the:

wire, and I build the exterior of the gun over

the Wire or over the hoops, in the usual way
now adopted in the British service,with tubes
and hoops, and locking-hoops, shoulders, and

keys, as described in the specification to En-
glish patent, g
ruary, 1884, \To 2,600.

If the gun. lined in this manner 1s-a breech-
loader and has the liner E put in from the
rear, the said liner preferably extends so far

- back as to contain the obturator or cartridge,
or other means of preventing the escape of

oranted to me on the 2d of Feb-
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gas to the rear, and further extends back suf- |

ficieritly to permit an attachment presently

to be described.

Behind the liner is inserted a ring or bush,
K, which is fastened into the main tube, or
111130 a breech piece or tube embracing the
main tube, so as to keep the liner Em 1ts
place, and this ring may be either screwed in

or held by an interrupted s¢rew,; or 1n such

manner as found most convenient, and inside
this ring plays the breech block or serew G,

which may be of the ordinary kind; or the
mechanism may be of any breech - 10&{1111&,-*

type.

~ breech-screw G or other mechanism is re-

moved, and the ring keeping the liner in.place
is also removed. A plug, Q, can then be fixed

~firmly into the end of the liner E, which ex-

20

‘permit the attachment, which may be by

tends back, as stated above, sufficiently to

screw-threads or othelmse, and this plug is

- 'p10v1ded with a bearing at the exterior for

25
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forcing out the liner by h;y draulic devices P,
or by mecha,mea,l power. . The block orscrew
(x can also be provided wﬂ:h an obturator or
cartridge case, I, and firing apparatus S com-

plete, so that if the gun be loaded in the usual |
| 1lanee having a tapermﬂ‘ bore and grooves or

way or fromthe muzzle with such powder and
shot asmay be sufficient the charge can be fired

" and the pressure of the fired char ge employed

to drive out the liner. " It may be found suita-

. ble to place the shot J J loosely inthe bore in

35

front of the junction of the removable liner
with the main tube or its liner, or in such

‘other position as may be found most conven-

ient.
If the gun is a muzzle-loader and has the

- liner put in from the rear, I force out the liner

40

in substantially the same way, except as re-

gards the parts in which the obturator orthe

ea,rtmdﬂ'e -case are alluded to.
To foree out the worn liner, I fit the b1 eech

 end of the liner to receive hydmuhe Or me-

45

chanical power, as before explained, butI fix
a plug, G’, In the screw-thread after remov-
ing the _breeeh-serew and obturator, and I fix

another plug, S/, with firing apparatus in the.

-~ ‘rear of the main tube or other portion of the

55

- A is the main tube.
-s1de the tube.
shoulders and keys D D. E isthe t&pel-hnerf_
with grooves and projections at F to prevent
G 18 a block or
- screw screwed Intothe liner, but freé to move
“withthe liner and is fitted with firing arrange-
- H is the space for the

60

ment and obturator.

gun embracing the liner in the space H’, and

,between theqe two plugs I place a eh&rﬂe of
powder or other explosive which on bemﬂ-
fired pushes out the liner.

The same ar-
rangement, malairs mutandrs, applies to a

muzzle-loader having the liner inserted from

the front. | o S
By reference to Ifig. 1 it will be seen that

B is the wire wound out-

C C are hoc:-ps with locking-

turning and match rifling.

charge and J J the shot.

When the liner E is to be Ld]a:en 01113 the

403,684

In Fig. 3 the ring K, holding the liner E in
its place 18 prepar ed for receiving the breech-
serew and firing arrangement. L 18 the screw
part in the 11ner which may be covered with
a ring while the gun is in use.

K from tnrmnﬂ* and secured by screws N N,

O O are holes for turning.
- In the hydraulic arra,nﬂ'ement shown in

Fig. 4 the cylinder P 1s serewed into engage-

ment with the rear threaded end of the main
tube A, and contdins the piston of the plug
Q; which is threaded at its free end to engage
the threaded end of the lining E. The water-
way or port R 1s suitably connected with. &
pump or accumulator. |

In Fig. 6 T have represented another sys-

tem of separating the parts of a sectional gun
for facilitating tmnsport. G’ is aplug serewed
into the tube with a cavity for the blowing-
outcharge.
tube, T'; and fitted with vent.
block are both removedto 1ece1ve the breech-
screw and firing arrangement.

Having fully described my mventlon ﬁwhat I

claim, and desire to secure by Letters P.:Ltent
1%-—
. The combination, w1th a piece of ord-

recesses near the center thereof, of a remov-
able lining having exterior teeth or projec-

M is a lock-
' ing-ring with proj eetlons to prevent the ring

70
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S is a plug screwed into the outer -
The plug and

Q0

95

tions on its forward portion to enter said

orooves or recesses and provided with an in-

tema,l secrew-thread at its rear, and a plug, Q,
engaging said screw-thread and having an
extended portion substantlally as and for the

purpose stated.

2. The eombmatmn with a. plece of ord-'

nance consisting of a series of sections and a
continuous main tube having a tapering bore,

orooves Or recesses near the center thereof,

a,nd a rear screw-thread, of a removable ]mmn

made in a single piece and having teeth or

projections entering sald grooves or recesses
and provided with an internal screw-thread

100"

10§

ITO .

at its rear end, the threaded ring engaging
said rear screw-thread, and the block engag-

ing said internal screw-thread, subst&ntml]y
as set forth.
3. The combination, with a plec,e of ord-

nance, of a lining located in the bore of the
piece, a ring f01 retaining said lining and
having orooves and recesses, and a loekmﬂ'-_
ring fitting said grooves and reeesses and se-
cured to one end of the barrel by screws passed
therethrough, substantially as set forth. |

In testimony that I elaim the foregoing I

have hereunto set my hand this 11th day' of

June, 1887. _
- EARDLEY MAITLAND.
Witnesses: |
~ H. W. JoNEs,

THO"\IAS LIVERE MUSPRON

LI
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