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UNITED STATES

Pa,tented Oeteber 18 -1904.

PATENT OFFICE

AUGUSTUS HENRY MURRAY DRIVER AND GEORGE NORMAN OF

BIRMINGHAM

ENGLAND

BA_RF!EL-BOHI_NG MACHINE.

SPECIFIGATION formmg' part of Letters Patent. No. 7 72,706, dated Octebel 18, 1904.

Appheetmn filed March 31 1903

Serlel No, 150 452 (No model.) |

To all whom it mar J CONLCETT?

- Beitknown that we, AveausTus HENRY MUR-
RAY DRIVER and GEORGE NoORMAN, both sub-
- Jects of the King of Great: Brlteln residing
-5 at Small Heath, near the city of Bir mmcrham

- England, have 1r1vented certalin new and use-

O

ful Improvements in Barrel-Boring Machines,
of which the following is a speelhea,tlen
This invention relates primarily to the bor-
ing of small bores of barrels of small-arms,
but 1s also applicable to the boring of other

-~ parts of small-arms, such as bolt- holes.

i

ne-

The invention further relates to the

boring or finishing of previously-formed or

20.

T 0110*11 bored holes 1n barrels of small-arms
and other small-bored. hollow or tubular ar-
tleles,, and the prmelpel object of the said in-

vention as regards the fine-boring of gun-bar-

rels is to produee trul, —eylmdrlea,l stra,wht
and parallel-sided ﬁl’ll“»h@d holes, such bemcr_
- obtained by means of the epeelal methods,_
‘machinery, and appha,neee hereinafter de—--
_serlbed o . |

The aeeompenymo drawings represent the |
eonstruetlon and arrangement. of a duplex ma-
chine for fine-boring rlﬂe barrels in Whleh a

 tensioned b0r1n0‘--bar 18 held stationary while

.30

35

- Fig. 2. These three figures show the O'en—'
eral arrangement and rehtwe d18p051t10ns of

 the prewouely—drllled barrel is rotated and

traversed for reed in eeeordanee Wlth our 1n-
vention. S

Figure 1 represente a’ side elevatlon, and

.I‘IO‘ 2 a top side plan, of a machine, showing

the driving mechanism, the barrel- ieed car-
riage, ELI]d the fixed anehor and tensioning
breekets of the boring-bars. Fig. 31seeross—
seetlenal view taken upon the dotted line .

~all the prme1pel parts of the machine, with

40
~rels meunted upon the barrel-carriage ready

45

._ rel

the boring-bars in positionand a pair of bar-

to be traversed -over the cutters of the sald
hars.
scale, a 51de elevation, partially in section, of
a part of the machine, showmo portions of the
gearing provided for drwmo' round the bar-
a,nd traversing the feed slide, also the

means for eupplymw the inside of one of the
barrels and its boring-bar with lubricant and
50 the directly- drwen hollow chuck for center-

o

tensioned at one end.

‘Fig. 4 represents, upon an enlarged

ing and holdmg ﬂle'one.end of the barrel and
cuiding the boring-bar.

Fig. 5 1s a top side

plan of Fig. 4. F]D‘ 6 is a view of the cut-

1xed enehor-

ter, ehowmtr the form of same and how it
118 attaehed to the halves of the boring-bar.
Fig. 7 represents, upon the same scale as Fig.
6, an elevation of one of the

55

breekets which is arranged at one end of the

machine for the a,tteehment of the boring-bar,

and a longitudinal vertical section of the ten-

sioning a,neher bracket arranged at the op-
posite end of the machine to the
“and to which the other end of the bermfr—ber |
18 connected. | s ~

- The same numere‘s of reference indicate
eorrespondmcr parts in the several ficures of
‘the drawings, which show a duplex maehme -

adapted to fine-bore two barrels simultane-
ously; but as the parts provided for each bar-

‘rel are simply duplicate arrangements dupli-

cated parts are marked threuo'hout with the

ixed bracket

60

70

same numerals, and the maehme is generally

described as. theutrh it were a‘single one tor
ne-boring only one barrel at a tlme
The main bed 20, on which the barrel-car-

riage 21 slides, is mounted upon suttable stand-

75

arde and has the fixed- anchor-bracket 22 of

the boring-bar 23 mounted at 1ts left-hand -

end, tecrether with the drwmcr and feed oear-
ing, while the te11510n1n0'—breelret 24 of the

‘boring-bar 1s mounted at the other or right-:
“hand extremIty of the machine.

The bormo'-
bar 24 is light, slender, and of long leno’th

and 1t has been found necessary to insure the

30

satisfactory working, owing to the construc- 85

tion of the bar, that the seld bar should be
The barrel-feed car-
riage is mounted to slide lonmtudmally upon

., Sulteble ways or guides and is fed by a long -

screw-threaded shatt or wormed spindle 25 90

deriving its motion from the- transmleelon--

gear, the movement of the said screw belng

‘imparted to the carriage by an ar ranwement

of mechanism which embodles ) eluteh device

for stopping and starting the feed. Thus at 95

the front of the carriage is
stud or spind.

e 26 whose inner end 1s coned

ixed a pr O]eetmo' :

at 27, and upon this stud is mounted a worm-
wheel 28, whose teeth engage with the thread

-of the driving-screw and which is internally

100
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ouides of the main bed. _
nect the carriage from the drivine-serew and

&L

coned at its inner side to correspond with the
coned part of the stud. A hand-wheel 29 is

keyved to the sleeve or bush of the worm-

wheel, and a levered nut 30 and pressure-plate
31 are disposed upon the screwed outer ex-
tremity of the sald stud. When the lever is
rotated to screw home the nut, the pressure
acalnst the end of the worm-wheel bush forces
the coned surfaces of wheel and stud onto
one another, and the worm-wheel 1s friction-
ally locked to and 18 stationary with the car-
riage, and_ the teeth, which are for the time
being 1n gear with the screw, act as portion
of a nut, whereby the carriage with barrel is
traversed longitudinally upon the ways or
In order to discon-

allow it to remain stationary during the time
that a barrel 1s being placed 1n or removed
from the machine or while any adjustment is
being performed, the lever-nut is turned bacl
off the screwed end of the stud and the worm-
wheel is liberated trom 1ts frictional connec-
tion with the carriage and is rotated idly with-
out 1mparting or transmitting any motion
from the driving-screw. When at the end ot

its traverse, the parts of the clutch are un-
locked and the rotation of the hand-wheel

which 1s keyved to the bush of the worm-wheel
takes the carriages back to the opposite end
of the bed by the teeth of the said wheel run-
ning over the thread of the driving-serew,
which serves as a toothed rack. It is, how-
ever, to be understood that the invention is
not confined to this particilar arrangement
of carriage-driving and clutch mechanism, as
the same may be varied or any equvalent ar-
rangement may be emploved in liecu thereof.

The barrel-carriage 1s provided with head
anc tail stocks 32 33, provided with hollow
centers for centering the drilled barrel and
ouiding the boring-bar, and the head-stock
has a hollow chuck or carrier 34 for bolding
ancd driving the said barrel during the fine-
boring process. Lhe tail-stock may, 1f nec-
essary, be mounted, as shown, upon a sup-
plementary slide-rest 35, adjustable longitu-
dinally upon the main carriage toward oraway
from the head-stock, so as to admit of the
distance between the head and tail centers be-
ing varied to accommodate barrels of various
lengths. Thetail-stockitselt isprovided with
a bush or sleeve 36, having a longitudinal ad-

Justment by a slldn']g or screwling action with-

in the fixed bracket of the stock and provided
with a cross clamping-pin 37 for locking same
to the said bracket. This adjustable sleeve

carries a rotatable centering-plug 38, which

1s hollow from end to end for the boring-bar
to pass through, and thus acts as a guide for
the said bar. The Inner extremity of the

sald pluag projects beyond the end of the bush

or sleeve and toward the head-stock and is
coned to engage with the end of the barrel.
55 Toadjust and advance or retire the coned end

772,706

of the spindle into and out of the end of the
barrel, 1t 18 either rotated (when adjusted by
a serew action) or simply pushed into posi-
tlon, after which 1t 1s locked by the cross
clamping-pin, whichmay have pressure-blocks
bearing upon a plain part of the sleeve, or
any other equivalent friectional device may he
cmployed in lieu thereof.  With thisarrange-
ment of tail-stock the adjustable sleeve 1s held
stationary with the fixed bracket and serves
as a rigid guide or bearing for the borine-
bar; but asan alternative this end of the bar-
re]l may be fixed within an internallyv-conced
or plain bearing or chuck, (similar to that
shown in connection with the head-stock.)

The spindle 40 of the head-stoclk, which i1s a

fixture to the top side of the traversing car-
riage, is also hollowed for the bormge-bar to
pass through and be guided therehy and is
rotated in suitable bemmgq, while the end op-
posed to the tail-stock 1s provided with the
chuek 84, which is internally coned and into
which the muzzle end (or breech end) of the
barrel 1s made fast after being truly centered
by Lhe sald coning, so that Lhe bharrel, chuclk,
and spindle rotate together while Lhe, horme
operation i1s being performed. The hollow
spindle 1s driven by a pulley 39 and a hand
which passes over a long drom on an over-
head shaft, the length of this drum heine
equal to or greater than the traverse of the
carriage, and the band moves along this drum
as the carriage advances along the bed.  In
addition to driving the spindle for rotatine
the barrel the band- —pulle

v also serves to trans-
mit motion to the serew which traverses the
carriage. For this purpose the hollow spin-
dle 1s extended beyond the head-stock toward
the left-hand end ot the machine and is pro-
vided with a worm 41, gearinge with a worm-
wheel 417, keyed to a small counter-shaft 42,

- directed underneath and at right angles to

the head-stock qpindle At the back end of
the counter shaft 1s a bevel-wheel 43, ooar-

ing with a second bevel-wheel 44, having a
bush 45, rotating 1 a bearinge 46, carried

by an arm or extension 47 from the travers-
ine-carriage.  L'his second bevel-wheel thus
travels along with the carriage and 1s thereby
made to slide along a feathered shaft 48, car-
ried by brackets 49, fixed at the | ){l,cl{ of the
bed of the machine, the lenoth of this shaft
beine suflicient to admit of the hevel-wheel
moving with the ecarriage throughout the
whole of the feed traverse. Motion 1s trans-
mitted from the feathered counter-shaft to the
driving-screw at the front of the machine by
a suitable arrangement of chanee wheels and
PINLONS diSposod at the left-hand end of the
bed, (sce Fig. 2,) the ratio of the several
wheels bemg In accordance with the speeds
at which the barrel is to be rotated relative

to the rate of 1its traverse motion alonge the

bhorl

ing-bar.

At the left-hand end of the fixed bhed of the

75
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machine and in ‘LXIELI line with the head and

tml stocks of the trav eling barrel-carriage is
the fixed anchor-bracket 22 for rigidly a
ing the one end of the tensioned boring-bar.

Thlb bracket consists of a removable or de-

‘tachable chuck 50, of any suitable pattern,
adapted to grip and hold one end of the bor-
1ing-bar and having a shank or stem 51 adapted
1o he withina housmo' 52, formed at the sum-
‘Lo - mit or other part of an uprw‘ht or standard
fixed to the-bed. of the machine. - The chuck
is locked or fixed within the housmﬂ' by a
swing-over clip 53, fastened by a nut and bolt

- or any other eq aivalent device which will hold
* 15 the boring-bar rigidly and prévent its rota-

tion re]atwe to the barrel. When the clip is
-swung back, 1t admits of the chuck being un-
slnpped Qr remm"ed from 1ts housing: bodﬂV
with . the boring - bar.  The bar - tensioning
20 bracket 24 is fi xed at the opposite end of the
machine in line with the fixed anchor- bmcket

and the head and tail stocks of the carriage,

and the axes of the chucks of both brackets
are disposed in line with the hollow center-

25 plug of the carriage tail-stock and the hollow
-The tensioning-

chuck of the head stock.
chuck 1s adapted to grip and hold the rlo'ht-

30 an absolutely true and stralcrht hole.
~ tensioning strdin is applied to the bracket 24

by a spring, welght, or screw arrangement.

‘When a spring is employed as in the arrange-

ment sliown, the shank 54 of the chuck 50 1S
sleeve 56, carried
and secured by a clip 57 w1t111n a housmo‘ 58
at the top of a standard orothersupport.. The |

35 adapted to sllde within a

forward end of the sleeve is fitted with a col-
lared guide-bush 59, wherethrough the chuck-

40 shank works, and the right- hand extremity
of the said. shank 1s promded with a stop or
collar 60 of the same diameter as the interior
-of the sleeve. -
disposed around the chuch-shank with one
-45 end bearing against the collar of the ouide-
“bush, Whﬂe the other end bears against the
Collar 60 on the shank, the arrangement being
such that the expansion of the spring tends

- constantly to pull the chuck and boring-bar

50 outward or away from the a,nchol-blacket |

and thus apply the tension. A cap 62 is

serewed onto the rigcht-hand end of the Sleeve |

‘and a tension- reﬁ'ulatmw serew 63 1s dnected-
- through the mlddle of 1t with the inner end
55 ‘bearing against the outerside of the end col-
lar of the chuck shank, so that by advancing
- or retiring this screw and either compressing
~ the spring or allowing it to expand more or

- less the tension applled to the boring-bar may

- 00 be regulated as ‘desired. The chuck with

the sleeve containing the ten51on1n0'-sprm0*'
and reﬂ“ul‘ttmn‘-screw may be unshipped and

lbmoved from the housma' of the bracket by

turning back the clip which embraces and
65 conﬁnes the sald slewe, whose lono‘ltudlnal

fix-

'L;Lnd end of the boring-bar, thus holdmcr the
~ boring-bit steady and insuring the bOI‘lDO‘ of

The-

'VOIT.

A strong spiral spring 61 is

pilot- cutter part 75 at the front.

- SCI’@WIDW

‘motion is pr evented by collars at its opposite |
With this construction the chucks of

ends.
both the anchoring-and the tensioning br ach

ets may be 1eadllv removed with the, Yoring-

bar when necessary; but in the ordinar y se-

| quence of operations when the barrel-carriage
‘has’ completed its traverse and the bouncr 18
completed the boring-bar is released hom-
the chuck of the anchor bracket, while the clip
of the tensioning-bracket is unfastened to ‘Ld-
mit of the unshlppmrr of the chuck bodily
with the bar.
longitudinally from the hollow spindles of
and tail stocks and from the barrel
~which 18 centered between them, after which
‘the barrel is freed or disconnected from the
centering-spindles and removed.

The latter is then withdrawn

the head

Oil under pressure is forced by a pump

‘through the hollow head-stock spindle and |

throuo'h the barrel up to the boring-bit to

_-lubr-lcate the cutters while in operation and
to carry away the swart which is discharged
‘with the o1l through the openend of the tall—_ -
stock spindle into an.oil-trough formed along

the top of the main bed. In order to lead

the o1l into the head-stock spindie and also
serve-as a gulde for the shank of the boring- -

bar, a ferrule and stufing-box 64 is connected

to the left-hand end of the said spindle, the
said . ferrule being supported by a small
,bracket 65 from the extension of the barrel- ~
| carriage, and the outer end has a small cap

60, with a central opening through which the

borm 0‘-—-be,u passes 1nto the interior of the fer-
rule.

The oil from a suitable force-pump is
forced into the ferrule by a branch or nipple
67, extending from one side and connected

Wluh a flexible pipe leadmcr to the oil-reser-
The forward or inner end of the fer-

rule is screwed and coupled by a union-nut

68 to a collared or shouldered and inside-
serewed sleeve 69, which makes a detachable
| eonnection between 1t and the correspond-

ingly-wormed after end 70 of the rotating

‘head-stock spindle, and the opposed faces of

ferrule and sleeve are recessed and fitted with
a gland or packing 71, which may consist of
one or more washers of wood, fiber, or other
substance, a similar packing 7 % bemo fitted

between the other end ot the stuﬁ’mmbox .:md
the cap 66. , ¥

The Statlonary cutter or boring blt 73, |
_--Whlch 1s solid, 1s carried at the mlddle of the
boring-bar and is so formed that the forward:

end 74 of same is the only part which acts as
a-cutter, although it may or may not have a

or channel 76 is ‘made along the top side of

the same for conducting the o1l and swarf
from the cuttmtr-pomt and the boring-bar is

prefel ably made in two pieces 77 78, whoge
inner terminations are connected,

tively, to the opposite ends of the cutter by

8

"The screw-nipples may be formed
at each end of the cutter Wlth a depression

8o
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1n the top side to correspond with the chan-
nel or oil-gutter 76. These nipples are
screwed 1nto , the open ends of the hollow bor-
ng-bhar sectlons ancd when the diameter of
the har is pmctwally the same as the rough
bore of the barrel under treatment the bar-
sections themselves may be depressed or
formed with channels corresponding to those
in the cutter, thus forming continuous oil-
channels alonw the. boring- bar sections anc
the cutter. These 01l - channels may be o
straight, spiral, or other form, as desired,
with open ends for the admission and exit of
o1l to and from the cutting parts. The cut-
ter may have one or more straight or spiral
blades, but cutting upon the front edees only
alike unto a crown-cutter, or as an alternative
it may be arranged with cutting edges aliice
unto boring-bits of the reamer type.

The boring-bar 24 is very light and slender
and of such long length that to hold its ex-
tremities between centers or fix it at both
ends by rigid connections it would be useless.
The holding of the long and slender bar in

|
= !

‘tension 18 to prevent any twisting or circuni-

ferential movement of the cutter and also to

keep the sag out of the bar and hold i1t steady,
while the cutter itself 1s of such shape that
1t assists 1n resisting the twisting action of the
cut. Thus after the fine boring operation is
started and the cutter has entered the bore of
the barrel the bar 1s only supported by the
tension applied to the ends and by the cutter
itself 1in the middle part, and this method is
found in practice to insure admirable results
asregards accuracy, rapidity, &c. Theconed
ouide or the hollow coned center (designated
bV the reference character 38) serves as a
means for guiding and steadying the boring-
bar and cutter when the latter is about to en-
ter the barrel or start the boring operation
and also as a support for one end of the bar-
rel, which 1s free to revolve thereon; but as
soon as the whole of the cutter has entered
the barrel the cutter itselt will take up the
duty of supporting the boring-bar.

Before being placed within the machine the
previously-drilled barrel may be prepared by
concentrically coning the opposite ends of the
bore or the outer ends of the barrel to take

~ontoor into the hollow externally or internally

coned ends of the centering-plugs, and these
coned partswould act as guide-bushes for the

“boring-bar, or these guides may be dispensed

with and the end of the barrel-bore may be con-
centrically recessed to receive the boring-bit,
so as to give a start for the cutters.

Many parts of the invention hereinbefore
described may be applied to boring-machines,
in which the boring-bars are not held in ten-
sion, but in which the rotating barrel is drawn
or pushed over the cutter or the cutter is

drawn or pushed through the rotating barrel.
In each such arrangement the parts removed
at each cut form the guide for the boring-bit.

i
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The application of this invention to the hor-
ing of bolt-holes in the bodies of Lee-Iinticld
and other bolt-action rifles, also for bhoringe
the tubes of naval euns and other ordnance.
and other tubular articles differs in no essen-
tial respect from its application to a machine
for boring rifle-barrels, as herein deseribed.

Havinge _tully described our invention, what
we desire to claim and secure by Letters Pat-
ent 15—

1. In a machine of the character described,
the combination with a non-rotating horing-
bar provided with a cutter, and an anchor-
bracket attached to cach end of said har, of a
traversing feed-carriage located hetween the
brackets, ahead and a tail stock mounted upon
the carriage, a coned spindle carried by each
of the stocks for centering and supporting
the article to be operated upon, means for di-
rectly driving the spindle of the head-stoelk
thereby rotating the article to be operated
upon, and a gearing connected with and op-

crated by the spmdle of the head-stock for
1mpfu ting movement to the carriage.

2. In a machine of the character dmu]bo{l
the combination with a non-rotating horing-
bar provided with a cutter, and a feed-¢
riage provided with a head and tail stock cach
carrying a hollow spindle for supporting and
centering the article to be operated upon and
for ocuiding the bar, of means for lubricating
the cutter and the inside of f the article when
the machine 1s in operation, sald means con-
prising a combined stuflino-box and bhoringe-
bar guide-ferrule detachably connected to: and
with the interior of the l10110w spindle of the
head-stock and provided with partly tieht
end cap having a central opening which passes
over the boring-bar as the carriage is trav-
ersed, sald ferrule further provided with
means for the supply of a lubricant thereto.

3. A boring-machine involving a boring-
bar fixed at one end and having means to
longitudinally tension 1t applied to its other
end.

A machine for fine boring having a sta-
tlomu y non-rotating elonuated and slender
boring-bar, and a tensioning device connected
to one end of said bar for applying longitudi-
nal tension thereto.

5. A machine for finc boring having a non-
rotating elongated and slender 130111]“—])‘11 A1)
anchor-bmdxet attached to one end of m,ld
bar, and a tensioning device attached to the
other end of said bar and adapted to apply
longitudinal tension to the bar when the ma-
chine 1s operated.

6. A machine for fine boring havine an elon-
gated and slender boring 1 ar, an anchor-
sracket attached to one end of said har, and a
tensioning-hraclket attached to the other end
of said bar and adapted to apply longitudinal
tension to the bar when the machine is Oper-
ated.

7. A machine for fine boring having a non-

75
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“rotating elongated and slender boring-bar, an

~anchor-bracket attached to one end of said

‘bar, and a spring tensioning-bracket attached

to the other end of said bar and adapted to

apply longitudinal tension to said bar when
‘the machine is operated. | R
8. A machine for boring small-bored tubu-

~ lar articles having a long and slender non-ro-

10

tating boring-bar provided with a cutter, an
anchor-bracket attached to one end of said bar,

~a tensioning device attached to the other end

‘of said bar, alongitudinally-movable feed-car-
riage traveling between said bracket and said
‘tensloning device, said carriage adapted to

carry thearticle to be bored therewith, causing

- thereby the traversing of the article over said

cutter, and means carried by the carriage for

- rotating the article operated upon ag it is trav-

~ ersing over said cutter. |

20

the combination of a

9. In a machine of the character desecribed,
stationary boring-bar

~ provided with a cutter, means for anchoring

one end of the bar, a tensioning device attached
to the other end of the bar and adapted to ap-

ply longitudinal tension to said bar when the
machine is' operated, a traversing carriage

- adapted to carry the article to be operated
- upon and to cause the traversing of the article
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over the cutter, said cutter acting as a sup-
port for the said bar as the article traverses
over the cutter, means carried by the carriage

for rotating the article operated upon as it
traverses over said cutter, and a hollow coned
guide carried by the carriage and acdapted to
guide and steady the boring-bar and cutter

‘when the latter is about to enter the article
" and to act as
- ticle.

a support for one end of the ar-

10." Inamachine of the character described,
the combination of a stationary boring-bar
provided with a cutter, a supporting means
for each end of the bar, alongitudinally-mov-

‘able feed-carriage traveling between the said

supporting means, hollow spindles mounted
on the carriage and adapted to support be-
tween them the article to be operated upon,
sald carriage adapted to cause the traversing

- of the article operated upon over said cutter,

5 ;0

11 In&m&t:hiné of thecharacter describ&di.
the combination of a stationary boring - bar
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. dles mounted on the carriage and adapted to |
support between them the article to be oper- _
ated upon, said carriage adapted to cause the

and means for-driving one of the said spin-
dles, causing thereby the rotation of the article

‘as It traverses over the cutter of the boring-

bar.

provided with a cutter, an anchor-bracket for

~one end of said bar, a tensioning-bracket for

the other end of the bar, said tensioning-
bracket adapted to apply longitudinal tension

to said bar when the machine is operated, a _.
longitudinally-movable feed-carriage travel-

ing between the said brackets, hollow spin-

=

traversing of the article operated upon over

05

said cutter, and means for driving one of the

sald spindles, causing thereby the rotation of

the article as it traverses over the cutter of
the boring-bar. |

12. Inamachine of the character described,
anelongated and slender stationary boring-bar -
provided with a cutter, an anchor-bracket at-
tached to one end of said bar, a tensioning-

bracket connected with the other end of said
bar and adapted toapply longitudinal tension
to the bar when the machine is operated, a
longitudinally-movable feed-carriage travel-
ing between said brackets, and adapted to
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carry the article operated upon and to cause

sald article to traverse over said cutter, a sta-

tionary head, an adjustable tail-stock mounted

upon said carriage, coned spindles carried by

thereby the rotation of the article operated
upon as 1t traverses over the cutter, said driv-

ing-spindle adapted to center and support the
article operated upon and further adapted to
form a guide for the boring-bar over which
the spindles traverse as the carriage-travels.
-~ 13. A machine of the character described

having a non-rotating boring-bar provided

the carriage and adapted to support between
them the article to be operated upon, and

means. for driving directly one of the said

spindles; causing thereby the rotation of the

article as it traverses over the cutter.

14. A machine of the character described

having a’ non-rotating boring-bar provided

with a cutter, anchor -brackets attached to
each end of said bar, a longitudinally-mov-
able feed-carriage traveling between the
brackets and adapted to cause the work which

them the article to be operated upon, means

for driving directly one of the said spindles,

causing thereby the rotation of the article as
1t traverses over the cutter, and means for

applying longitudinal t'ension_ to said bar as

the machine is operated. - . -

- In testimony whereof we have hereunto set
our hands in presence of two subscribing wit-
nesses. | ' | |

GEORGE NORMAN, .

Witnesses: -
- HENRY SKERRETT,
- ARTHUR SADLER.

30

said stock and adapted to support the article
‘to be operated upon, and means for directly
| driving. one of the said spindles, causing

90.

with -a  cutter, anchor-brackets attached to

each end of said bar, a longitudinally-m ov-
able feed -carriage traveling between the
brackets and adapted to cause the work which
1s operated upon to traverse over said cutter,
externally-coned hollow spindles mounted on
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ITO

‘18 operated upon to traverse over said cutter, .
‘externally-coned hollow spindles mounted on
the carriage and adapted to support between

-IIS.
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AUGUSTUS HENRY MURRAY DRIVER,
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