| ‘Z j 5%/4&62 -~ /? . J&eef/_a’i&eg:;

e Meta? Porer
7o ‘ - Frlented Sug.isssa




Sheels i skeers.

\\\\\

N-
L L]

N FE a
At I Aoy
d i 1

) 1

7224
;

i /
1IN

4

\\‘.\._.\._.‘_
T

¢

/

. v..\\..\\m /
q\\._\.._\,._\.\“ . m
| -5

[feried /1y 23 /855
77
|

N

7 i _ _ | _“-
| | 114 N Fr | | { B !
U 7Y R T = T T I e P )
- e N oz 40 4 NP
: . A - : o : . . H____.._

nv.. %

.
.. 7T

_ g buy

-
[

Netz? Porer

\\%H

L AB Valback

0%

SV 7096/ N




. e e I.I-..____lu...-l.l._-.-_-.

) . : -
— =
ha % My

qﬁh\h\h‘n‘:\\“ﬁ“\i“t‘ﬂh.___‘..._..__.._.‘n_‘_.t‘.....‘u‘....lﬂ\...‘.H‘-‘““‘% A yad
' 4

N.&wﬁ .

Skeet s s Skeers

L fraterzte J‘?’zg:m 7 /857

T B T bac

- etal Borer

“m
- ' . -
- .
— g —_ - ;
P wm m——— I S S S —— - - a - - e - ——hma - —

e e . e g S S —_— -

. : | 7

RY'Y Ve

V2 g5




L

10

15

20

29

30

39

40

45

UNITED STATES PATENT OFFICE.

L. A,

B. WALBACH, DECEASED, LATE OF PIKESVILLE ARSENAL, MARYLAND :

WM., F. LUCAS,

ADMINISTRATOR.

BORING CANNON.

Specification of Letters Patent No. 9,961, dated August' 23, 1853.

—

To all whom it may concern

Be it known that I, Louis A. B. War-
BACH, of the Army of the United States of

‘America, at present stationed at Pikesville

Arsenal, in the State of Maryland, have in-
vented a new and useful Method of Boring
Cannon and other Ordnance and Firearms,
of which the following is a full, clear, and
exact description, reference bemo had to the
accompanying drawings, which form part
of this specification, and in which—
Figure 1 represents a view In perspective
of an engine suitable for boring cannon
upon the prmmple which I have invented;
Fig. 2 a vertical longitudinal section of the

‘same: Fig. 8 a view 1n perspective of the
3 g persp

cutter head and sleeve Fig. 4 a similar
view, showing a series of splral ribs on the
sleeve for clearmcr out the borings as the
cutters progress; I f1g. § a 10110'1tL1C1111‘L1 sec-
tion through the cutter h-ead and sleeve
shown 1n Fig. 3; Fig. 6 a longitudinal sec-
tion of the transverse cutter head and sleeve

for nicking the core after the annulus 1s

formed; Fig. T a similar view but showing
the cutter in a different position; Fig. 8 a
transverse section at the line @ x, of rlﬂ 63
Fig. 9 a longitudinal section of the cannon
with the annulus completed and the core
nicked and ready to be broken off and re-
moved.

My invention consists in producing a cy-

lindrical hole in any solid substance suitable
for making cannon or small arms by boring

out an annulus of the diameter of the re-

quired hole, leaving a central core, two

thirds more or less of the diameter of the
bore, which can be broken off when the an-
nulus 1s completed to the required depth
and removed in a solid mass, instead ot be-
ing cut into fine chips, or shaving as in the
ardmary way of boring whereby much labor
and time are saved and the expense of bor-
ing is greatly reduced. The core likewise

furnishes a sample or test of the nature or

quality of the material in the interior of the
substance being bored, and this method of
sampling the material which is highly 1m-

_-

portant in the boring of cannon, constitutes
another branch of my mventlon

The means for removing the core after
the annulus is bored, constitutes another
branch of my invention. |

Mechanism suitable for boring cannon
might be made that would consist of a tu-
bular cutting instrument, whose cross sec-
tion would be an annulus corresponding to
the annulus required to be bored. This
tubular cutter should be armed at one end
with cutters so that when 1t is pressed for-
ward by a regular screw or other feed
against the substance to be bored, the muz-
zle of a solid cannon casting for example,
it would penetrate the same faster than

“the ordinary borer in the same ratio that
the area of the annulus is less than the

area of the bore. When an annulus has
thus been made as deep as the required bore
the tubular or circum-axial cutter should
be withdrawn and a second or radial or
cross-sectional cutter inserted to make a
oroove round the inner end of the core left
by the first named cutter. This weakens
the core at its junction with the breech, so
that upon its being jarred by the blow of a
hammer or otherwise deflected at its outer
end, 1t will readily snap off, when the bot-
tom of the bore may be inished of the re-
quired shape by a bur or other tool of the
proper form.

This mode of boring cannon differs from
all other now pmctlfsed or known, first, in
leaving a solid core formed by the cuttmcr
of an annular space around it, while the
boring progresses and which core 1s usually
of greater bulk than half of the material
to be removed, and second in afterward
detaching this core as a solid instead of re-
ducing it to ‘particles 1n the form of chips

and dust as in the usual mode of boring.

The dead center of the ordinary bormo
tools which i1s a great impediment to the
progress of the work is entirely avoided by
my method of circumaxial boring wherein
no such center exists. The center' of everv

' common boring bit forms 1ts pivot or axis
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of revolution and having little or no cir-
cumterential motion cannot possibly cut out
a chip, 1t can therefore only progress
through the substance by the force of pres-
sure or crushing alone.

In my method, the cutting edge is reduced
in extent to at least one third of that of any

other boring tool, by which both time and

expense are saved, in proportion to the di-
minished amount of material to be re-
moved; and being placed at and near the
periphery of a hollow cylinder, it works
there with greater effect in the ratio of its

greater distance from the axis, and by

avolding. the dead center of other modes of
boring effects a still further saving of time
1in proportion to the greater facility of cut-

- ting, over that of forcing or crushing a tool

20

into the mass to be perforated.

The accompanying drawings illustrate
my new method of boring, in which Figure
1 represents the machinery ready for oper-

~ation.
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30

The gun casting 1s suspended in the lathe
atter the usual manner; and as it revolves,
a corresponding motion is given to the bor-
ing shaft by means of a connecting rod,
which passes along the lower part of the
lathe and engages in the gearing at its ex-
tremities. Upon the boring shaft a screw is
cut, which works in a nut at the extremity
of the sleeve to which it communicates the

- motion required. Along the lower side of

39
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the sleeve there is a longitudinal slot or
oroove 1n which a feather inserted into the
lower part of the rest or bearing plays.
This prevents the sleeve :from revolving,
and by the action of the screw and nut at its
extremity, a rectilinear motion 1s given to it
in the direction of its axis, and in this way
1t 1s fed forward into the gun while boring:
It can 1n like manner be withdrawn when so
required, and to save time 1n so doing, the
feed nut opens so as to become detached
from the screw, and to allow the sleeve to be
run back over the shaft by hand. ' -

In the drawings A 1s the cutter head, con-

- sisting of a hollow cylinder of steel, cast
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iron, or other proper material, with three or
more boring cutters (A) fitted to its end.
Reamers or side cutters (@) are placed at a

proper distance from the end on the exterior

surface of the head (A), and at a proper
distance from the cutting edges (6). These
reamers may be used to smooth the periph-
ery of the bore, or be dispensed with, as oc-
caslon requires. . -

B 1s the sleeve which passes over the screw

shaft (D) and receives the core (X) as it 1s
cut round by the head (A) in the progress
of the boring. The length of the sleeve with
its cutting head should be longer than the

base of the gun by the distance between the

65

rear end of the sleeve rest (R) and the muz-
zle of the gun; usually but one rest would

.

tremity of the gleeve

0,061

be required, and that should be just in rear
of the position of the cutting head, at the
commencement of the work; but when the
depth of boring requires a great length of
sleeve, one or more intermediate rests may
be used.

N 15 the hinged nut attached to the ex-
(B) and engaging
when shut into the thread of the screw shaft
(D). C is the horizontal slot, along the
bottom of the sleeve for receiving the guide
or feather (T) as before described; and
which serves also for the escape of any chips
or borings that may accumulate within the
sleeve.

D 1s the screw shaft to which the feed
motion 1s given by the machinery, and
which engages with the nut (N) at the ex-
tremity of the sleeve (I13) and passes
throngh to the other extremity or head,
where, 1T necessary it may center upon the
muzzle of the gun at the pivot point of its
axls of revolution. -

The screw thread need not be cut beyond
the point where it enters the sleeve rests

an ordinary boring shaft.

- The bore of the sleeve is enlarged by a
recess (c¢) back of the cutter head to pre-
vent 1t from rubbing on the core and creat-
ing friction and also to avoid choking or
binding from chips that may accumulate
within it.

- I are spiral flanges passing around the
exterlor surface of the sleeve, which, in
combination with spiral grooves (EF’) ex-
tending from the cutting edges back over
the outer surface of the head, carry off the
chips or borings as they are disengaged by
the cutters. The cross sectional cutter repre-
sented 1n Figs. (6 to 8) and used in detach-
ing the core, when the material is of a nature
like copper, bronze, wood, or the like, and

‘which cannot be broken off transversely at

1ts base, like cast 1ron or other brittle sub-
stances, by merely driving a wedge into
the annular space along its sides. This
contrivance I propose to attach to the boring
cutter head; but 1f found more convenient,
it may be applied separately, and be passed
into the annular space over the core to the
point at which it is to be cut off. This
transversg cutter consists essentially of a
cutting tool (S) inserted in the side of the
head of a hood (H) or a sleeve the cutting
edge of which, lies even with the inner sur-
tace of the head—so that it may be slipped
over the core. To feed the tool inward
against the core, I use an inclined plane or
wedge (W) set also in the cutter head. This
wedge' or 1nclined plane, is to be fed for-
ward upon the tool by a screw or otherwise,
operating through a rod (P) passing along
the side of the sleeve. The tool is drawn

back by drawing back the rod and inclined
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- plane
15 pressed down against the core, by feeding

9,061

The edge of the cross section cutter

forward the Wedoe, while the rotation of the
gun causes 1t to cut a circular groove, around
and nto thu base of the core, Wthh so wealk-
ens 1t as to insure 1its breakmﬁ' off, whatever
be the material of the core by drwmo a
wedge into the annulus and forcing the core
to one side of the bore after the cutter head

“has been withdrawn.

In the process of manufacturing cannon

a solid block of metal correspondmﬂ* in

form and size to the exterior of the gun is
first made and then it is perforated in the
Iine of 1ts axis by some instrument that

malkes a hole of the proper size to form the
bore.

As represented 1in the accompanying
drawings the boring shaft does not go en-
tirely throucrh the sleeve, but olﬂv far
enough to answer the pnrpose of a feed
screw and a directrix for the head. The
gun 1s made to revolve in its own bearings,
and the boring sleeve 1s placed in its oWl
bearings 1n such position that its axis shall
coincide with a prolongation of that of the

gun, so that the centering of the cutting
head with respect to the face of the muzzle
of the gun may be easily de]usted But as
in long borings, it might be 1equn"ed to

center the bormg shaft in the center of the
muzzle before the cutters had become en-

~egaged upon its face; in that case the shaft

40

45

o0

80

65

would have to pass thrmwh the sleeve and
pivot upon the face of the gun, 1ts axis still
being 1n the same line with the axis of the

oun. 'The core corresponding as it does in

diameter with the boring shaft becomes thus
a prolongation of the same to guide and
steady the sleeve as 1t passes into the gun.
It will be readily seen that if the mner
diameter of the sleeve were uniform through-
out, the sleeve passing over the boring shaft
and the core, both of the same diameter and
the one entermo* on the other, this fit
would keep them invariably on 'the same
axis of rotation. But the enlargement of the
sleeve within its ends may after the cut-
ters have advanced some feet into the gun,
permit a wabbling at the centering; to ob
viate which I propose when necessary to
use three set screws, passing through the
sleeve the points of which just toum the
boring shatt and passing with the sleeve
into the gun, receive and steady the core
which revolve% between and 1n contact with
them. There may be as many of these set
screws as experience may show to be neces-

sary, the lenger the gun the more NUIMerous

of course would they  be.

Other modes of St%‘ldjﬂ]ﬁlﬂf the boring shaft
ancd core may be used, such as a cyhnder
smaller than the boring shaft, projecting
from the end of it mto 2 hole previously
bored for it, by any ordinary tool into the

8

muzzle of the gun or center of the core, orthe
sleeve may be of such. length and so sup-

ported as to dispense with all support from

the core.

To enable the cutting head and sleeve to
free themselves from the chips and dust on
their exterior, I reduce the outer diameter

of the sleeve, back of the cutting head, and

between the Ieamerﬁ and in connection with
the cutters make on the cutting head spiral
grooves on 1ts outer surface. By these
grooves, the passage of the chips mto the
bore of the oun 1s facilitated. T likewise
when necessary form a spiral thread on the
outside of the sleeve, back of the cutter head
whose diameter is equal to that of the cut-
ter head, whose office it is to remove the
chips from the bore in the manner of a
screw and trough conveyer.

The shaft and sleeve outside of the muz-
zle may be steadied by any of the rests
well known among mechanics to prevent
the vibration of a 10110 shaft or rod while
in the turning lathe.

When the cutter head has tfairly entered
the gun an additional support is thereby
given and the stability of the system is
rendered more perfect and secure.

1o bore a 32 pounder gun, the depth of
whose bore is 106 inches or near nine Teet,
I would have the sleeve at least ten feet
long; and steadied as it would be, as here
described 1n its passage into the gun, it
would complete the bore with mathematical
precision.

I do not describe the form of the cutters,
and the mode of attaching them to the cut-
ter head, because these are matters admit-
ting of much variation and are well under-
stood by mechaniecs generally. W hen the
gun or other substance to be bored is long,
or where for other reasons it may be pre-
ferred to bore it in sections (that is, after
boring for some feet to withdraw the tool,
break off the core and bore another Sectlon

and so on until the bore 1s completed, and.

for which purpose the same machine or one

~with a shorter sleeve may be used), all that

would be necessary to do, would be to make
a new center on the broken end of the core

to support the screw shaft. The method by

which { do this 1s by inserting into the end
of the boring shaft a drill “which would
bore out the center required, and to keep
this tool from being diverted from the true
axls of rotation bv the broken surface of
the core it may be passed through a hole
in which 1t fits closely, made in the axis of
a collar or short cvlmder of hard wood ex-
actly fitting the bore of the oun. This tool
may remaln as the centermg in the boring
shaft toc which it may be attached; the
larger dilameter of the shaft formmg a
shoulder after the tool has penetrated as
far as may be desirable.
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It may be proper here to remark that the

- Toregoing description of the mode of center-

10

ing with the boring shaft, istead of using
1t merely as a guide or ‘directrix for the
sleeve cuttel is given only as an additional
means of 1115111'1110 steadiness of boring in

‘cases requiring such extra precaution. My

experiments however, in boring with this

hollow cutter some 32 pounders, and permit-

ing others to bore with it for experiment,

- convinces me that the cutting head, if the

 will of itselt
and that in ordinary boring I would there-

15

20

sleeve be well supported by sufficient rests,
ind and keep its own center:

fore use the boring shaft snnply as a gulide
or directrix to the slee*ve and as a feed screw
for moving 1t forward into the oun or sub-

stance to be bored ; and only in certain kind

of work which from its nature might so re-
quire 1t, would I use the solid shaft for a
centers mu tool as already described. Several
ouns 1n Fact have been bored simply by at-

. tachmﬁ' the hollow borer to the end of an

25

01d111%1y boring shaft, which directed and
fed it after the manner in which it usually

~directs and feeds other boring cutters.

~As a matter of course the size of the bor-

- 1ing shatt, sleeve and cutter head must be reg-

| ulated bv the caliber of the gun.

30
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To bore a
32 pounder whose caliber is six and two
tenths inches, I would make the boring shaft
three 1nches 1n diameter and the thickness of

the cutter head one and five-tenths inches,

which would of course be the length of the

face or cutting edge of the bounfr chisels,

and would 1e‘m e an ’LIH}LI]HS of two tenths m
thickness to be taken out by the reamers or

sicdle chisels.

40
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The exterior diameter of the cutter head
would be six inches without the reamers—
and the diameter of the sleeve back of the
cutter head I would make only five inches
which would leave a space between the fin-
1shed bore and the sleeve, of six tenths of an
inch for the discharge of the chip and for
the working of the Splml flanges already de-

~seribed to aid in effecting the discharge.

The annulus of metal or other material,
having been taken out by the means herein
descubed the core still remains to be re-
moved from the gun, or other body to be
bored. Where the gun is of cast iron, or the
material is of a brittle nature, this may be
readily done, by driving a wedge mto the
annular space left around the core and
breaking i1t off transversely at its base. The
rough surface so left at the bottom of the

' bore may be afterward finished off by an

60

ordinary cutter or face reamer to the form
required to be given it.

It 1s well known by those practically con-
versant with the manufacture of cannon.
that the weakest and most defective part of
a Sohd casting for a gun, 1s along the center

9,061

| or axis hence when a core is taken from that

part it 1s necessarily the very best possible
portion of the material which can be selected

for inspection, and for mechanical and other
tests, since 1f this comes up to the standard

of qua,llty,,, it 1s a sure guarantee of the sufli-
ciency of the rest of the gun or material.
In solid castings like those for cannon,

65

the cooling of the metal commences on the -

outer surface as that in contact with the
mold. This produces a traction of the parts
of the fluid metal toward the exterior, with-
drawing them from the center of the mass
which 1s the last to cool; hence the flaws
or fissures which are so frequently met with
i large castings or those suddenly cooled
and it is ther efore in the center portions or

70

80

about the axis that these flaws or imperfec-

tions are most generally found. They would

not exist to any considerable extent in a

good gun casting, and 1f found there over
a certain s1ze, the quality of the gun should

be suspected ; Test extending beyond the cyl-
inder of the bore, they may occasion

the gun. The sample of the core by its
le:rlo“th and size enables u
certain unportant mechanical properties of

the metal, which otherwise could not be de-

termined; for instance, these long samples

furnish the means for testing not only the

tensile strength and densﬂsy but also the
transverse strenﬂ"th of the metal, 1ts elas-

ticity and its resistance to an 1mpacted force
at cifferent points between the breech and
muzzle; all of them being essential tests to
the dur ability of a gun, and the three last
of which, can be determined by no other
sample that can be taken from the oun.
This mode ot obtaining a sample from the

core is therefore a valuable and important

part of this invention. .

I have described such mechanism for re-
ducing my 1mproved process of boring, and
core amphnﬂ cannon, &c., to practlce, as I
deem well suited to the purpose, but there

are numerous other forms and arrangements

of mechanism which could be advanta-
ceously employed yet I deem it unneces-
sary to describe them, as they are subordi-
nate to the main mventlon, which is a
method of operation, and consequently in-
dependent of any special form of machinery
or tools.

What I claim as my invention and desire
to secure by Letters Patent 1s—

The method herein described of boring
cannon, or the barrels of other ordnance or
fire-arms by perforating the same with an
annular hole which leaves a central core, In
combination with a second operation for
detaching and removing the core, substan-
tially as SPecl’"ed Whereby the amount of

material to be reduced to chips, the time

laws
and defects in the solid portion, or body of

us moreover to as-
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and labor of boring, and the wear of tools | eter and length, from the axis or center of

are greatly diminished, and the accuracy of | the bore, to be tested mechanically or other-

the work increased. wise. | -
2. 1 also claim the transverse cutter or In testimony whereof, I have hereunto

5 the eq%ivalenii) thereff, for grooving or cult— subscribed my name. -

ting off, the base of the core, substantially |

as specified. , L. A. B. WALBACH.
3. I likewise claim the method herein de- Witnesses:

scribed of ascertaining the quality of the P. H. WaTson,

10 gun, by taking out a core, of sufficient diam- Prerer HanNAY.
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