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To all wﬁom it may concern: B

Be it known that T, TI—IOMAS ALBERT :-.
'-KEARNEY a lieutenant in the United Stateﬂ;; |
- Navy, and a citizen of the United States, |
residing at Washington, in the District of |
Columbia, have mvented certain new. and;
useful Improvements in Processes for Band-

ing Projectiles; and I do hereby declare the

following to be a full, clear, and exact de-
seription of the inven tion, such as will enable
others skilled in the art to ‘Whlch_ 113 a,ppﬂr—_' |

tains to make and use. the same,

_ This mventlon re]&tes to a process of ap—f@’
plying bands to shell or other projectiles, and
“the object of this invention is to provide such’
~shell or pro;;ectﬂes with a band which will be. |

With this object in view my mven‘mon con-.
~ sists in a shell prewded with a seamless band
“swaged into position, and also in the process
- of applymg such' bands ‘more fully herein-
- after disclosed and partwulaﬂy pomted out%-

in the claims, i . _
- Referring to the acmmpamymo d1 awmo'qt
~ forming a part of this specification, and in |

which Tike numerals refer to like parts in all

views:—JIigure 1 represents a shell or pro-—ﬁ:_-

jectile with my band applied thereto, Fi g,

“a sectional view of a part of the rear nortlo*};

 ofa shell showmg the steps faken in carrying

-39
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_45 |
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out. my process, Fig. 3,

in place.

groove in the rear portion of the same,

commonly used on such projectiles. -

- of the ba:nd 4 may be forced. The bands 4

may be given any suitable or desired: shape,

l - 85 but I Prefer to make them thlcker at the rear

| a like- view showing

~ the final steps taken in. my pr@cess Tig. 4, a
- fragmentary sectional view of the rear por—ﬁ_

tion of the shell with my finished band in-
place Hig. 5, a like view showmg, a modified
means of attachmg my band to the projectile,
“Fig. 6, a sectional view of my band betore 1t
18 expanded by heat, Fig.
showing my band after 1t 1S | e"{panded by
- heat, Fig. 8, a sectional view of the uyhnderj :

| from Whlchm band is cut, and Fig. 9, a plan
view of the dles used for swagmg my band_, -

7, a-like VLB'W'--

o | o :loy
- Referring to. the drawmgs 1 repf'esents the."
body of a shell or other projectile, and 2 the

drawings.

Heretofore, in securing bands t0 prc}]eet—'
;_'flles it has been. customary to employ vari-
‘ous methods, among them that.of forming
| the band out of a split ring, and then secur-
ing the same upon the projectile by means of

‘screw threads and a swaging operation.
has also been customary to screw the bands
upon the rear of the pr()]ectlle the screw
_threads being in such a direction that the ro-
‘,'_._tatlon of the shell in the gun.will tend to

tighten the band in its Seat

"The Various

This

It is also well-known

are. so Unsatlsfactory that they

light. " By my method 1 overcome all of

these ob]ec‘tlons n 9, Very 51mple. and satls-_
}'_factory manner. o | - .
ing out my process I select an al-
Ticiently soft as to not mate-
rially injure the lands of the rifting, to admit
cof a thorough and easy swaging into
|and yet is su
‘adapted to receive the bands which : are now?_-
“These
- grooves 2 are pro*ﬂded with the undereut
portlons 3, as shown, into which the meta,l'

In carry:

Whlch 18 sufl

lace,
Lclemly tenacious to hold up

under the most severe strains to which it
‘may be sub]ected Such an alloy is found in
copper 974 per cent., nickel 21 per cent.,and
alummum 37 0z. to each hundred-welﬂ'ht of

4 | the cembmcd
‘lalloy is cast in cylmders 7, in a metal chill,
_-_.leth an ela,stle sand core; and W1th an mter—

copper - and nickel. This

1t

AN Iportlon than at the front and to prowde o
them with the flared out rear grooves 5, ter-
minating into the thm 11p 6, as shown in the .
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70
| __.ﬁ__:methods that have been heretofore proposed
certain 1n operation, efficient in action and |
~at a cost conmderab].y less than that of aJp—-_

~ plying the bands now in common use.
- 20

‘are more or less satlsfa,ctory when low ve-
Jocities are employed, and when only mod-

- | erately high powder pressures are used; but

‘when the modern high velocities axe em-
‘ployed, giving rise to hlgh powder pressures,
‘all the methods that have been heretofom
| used are, more, or less, unsatisfactory.
|18 probably due to the fact that the bands

“|'become loosened, owing to their expansion
by heat, and to the severe racking strains to
which ‘t‘ney are subjected, and this loosening
of the said bands causes the projectile to be

| unsteady in flicht.
2, | that the modern smokeless powder exerts a
‘severe corroding action upon the bore of the
gun, thereby prochmg numerous rough-
‘nesses, or mequaht}.es in. the surface of the
Dbore, and it is possible that these mequahtles_
.'_wggravate or increase, the rackmg strains to
‘which the band is sub]ected Whatever the
‘real facts may be, it is certain that the pres-
ent methods of bmndm@ shell and other pro~
Jjectiles, -
cause-the modem projectiles to be unsteady
S 31

75

80
90

95

100
105 -

110



&

‘nal diameter considerably less than the ex-

ternal diameter of the projectile to be band-
ed. Bands are ¢ut from this cylinder and

‘are machined to the proper dimensions.

The interior diameter of the finished band,
being for the 127 shell about 3/16 of an inch

:_-leas than the external diameter of the rear
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~ cut portions 3, of the oroove 2, and
~ curved. portlon of the dle 1f deswed forming
N 1f, however, 1t is not desired to |
- form thls hp by the same operation that

~portion of the shell over which the said band

is to be slipped. Such a band is shown in

Fig. 6, and when it is heated to a cherry red
'hea,t it will expand sufficiently to admit of

‘the same being slipped over the rear ]r)ortlon
~ of the shell, as shown 1n Fig. 2.

hen 1n
this p051t1011 overlying the groove 2, a light

blow with a hand-hammer, or mallet se&ts
it in the groove, temporarﬂy, and keeps 1t 1n
place untll it 1s adjusted in the lower die 8.

R The upper die is brought to position and the
‘band 18 then swaged into place; the metal ol

the band being forced to flow into the under-
into the

the lip 6

swages the metal into the portions 3 of the
groove 2, the said lip may, of course; be

iormed by a separate operation.

Should any

1rregularities appear, or the

“band fail to iully All the groove, or Score 2, 8
thin strip of brass, say about 1 of an mch_
thick and one inch wide and of a proper

~ curvature, may be placed over the spot
‘where the 1rreﬂ‘ular1tles oceur and will, when

struck by the dle cause the metal to ﬂow 11

the desn'ed dlrectlon

The above operations are all done while

N _'the metal of the band is still hot, and the

heat due to the swaging action is added
thereto; and, of course, When the said metal
cools, the eontractlon of copper being great,
1n1t13,1 strains are set up 1n the said band

‘and thereby the same is caused to hug the

| _pro;;ectﬂe so closely and to be so ﬁuﬂy seat-

45

~ed in the groove, that no amount of racking

strains to which it may be subjected in use,
will dislodge or distort the same. My proc-

~ess 1n this very particular must be cmefully

~distinguished from all other processes for se-

. curing bands to projectiles,

ecause IIl none

of the former processes, so far as I am aware,

The fact is,

are these initial strains present.

~ that no matter how firmly the former bands

55

- results above enumerated follow.
ever the real facts may be, actual trial at the

60 Government proving grounds have shown

may be secured upon their projectiles, when

‘their entire body portions are raised a cer-

tain number of degrees in temperature, by
the powder gases, they probably become
loosened and the exceedingly objectionable

What-

that projectiles banded by my process give
results that are very much superior to those

- banded by any other process that has been

65 __heretofore tried.

In I‘lg 5, I have shown A modiﬁed means

‘the objections that already exist.

030,863

of securing the band 4, to the base of the pro-
jectile. Tn this figure, ‘the base of the project-
ile is provided with the screw threads 10, in
the bottom of the groove 2, and the rear w: all
of the groove 1s cut AWaY at 11. The band
4,18 not provided with screw threads, but 1s
mede smallet on its interior di: 11‘110L(}1 when
cold than the diameter of the bottom of the
oroove 2. 1t 1s then expanded by heat,
shpped over the threads 10, as shown m
dotted lines in Fig. 5, and ﬁnmllv swaged n
place as shown in ull lines in said fioure; m

“which pomtwn the undercut 3, of the gr 00V e,

is filled with metal as well as the spaces be-
tween Lhe screw threads 10. The above
steps of my process having been taken while
the band 1s hot, as above set forth, iitial
strains are set up in the metal of the band
when it cools, which cause the band to tightly
hug the pr O}ectﬂe and which pmb%bly YT'C-
Vent the band from becoming loose, \x]hon
again heated by the powder gases upon {iring
Of course, the screw threads 10, are, or
may be, 1n such a divection as will tend to
cause the band to tighten on firing, and, of
course, the band 2 may be made of any sh apru

| desn*ed

I am well aware that bands or rings of va-
rious kinds have, heretofore, been shrunk on
shafting and other pleces s of machines v but
said bands have not been thercafter snnul-
taneously subjected to a heating action and
to the severe racking strains to which a sabot

‘band is subjected, when fired from a modern

high power gun. I am, also, aware, of the
fact that sabot bands for pm]ectlleg ’

have
heretofore been swaged, onto pm]ocmlc
when cold.

But such b*’mds I order to W(*L
them over the base of the pr o]ectlle must be
made larger than the same; and therefore
much wle&tel amount of metal must be dis-
pl@ceil in the swaging process than in my
process; and as the operation 1s done 1n the
coid, it 1s not possible to get the metal of the

band into as intimate a contact with the
metal of the projectile as in my process.
This 1s pr obably one of the plmclpfﬁ causes
of the failure of such bands in high power
guns. Then,again, such bands when swaged
in the cold, can not exert any initial tension
onthe bottom of the oroove,and when heated
up by the powder gases, probably, expand
and loosen up; thereby greatly aggravating
“Whatever
the real facts may be, however, my band has
proved eminently superior, under Govern-
ment tests, to all the bands heretofore tried.
But, of course L do not limit myself to any
themles Or ehmgt reasons for the superiority
of my band, since the same can not be as-

certained with certainty undel the present
state of our knowledge.

What I claimis:—

The process of placing bands upon pro-
]ectﬂes : promded with grooves to receive the
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same, which consmts in selectmg a su1table ! groove on sald pm]ectﬂe substantmlly as de-

band Whose interior diameter is less than the | seribed. . - 10
exterior diameter of the projectile over which | In testlmony wheleof I aﬁx my mgna—-
it is to be slipped, then expanding said band | tule 1in presence of two witnesses. |
5 by heat until its said diameteris greater than | "THOMAS A_LBERT KEARNEY
~ the diameter of the projectile, then slipping | Wltnesses - _
- sad band over the said pm]ectﬂe while-still | ~R. M. PARI{ER :
- hot and ﬁnally swagmg 113 mn place n: the;_ A V‘J NEALD Jr
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