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showing 1ts application to hub boring.
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To all whom it may concermn:
Be it known that I, ANTONIO L. NAVONE,

of Calistoga, Napa county, State of California,

have invented an Improvement in Hub and
General Boring and Mortising Machines; and
1 hereby declare the following to be a full,
clear, and exact description of the same.

My invention relatestotheclassof machines
adapted for hub-boring, general boring of va-
rious kinds, and mortising; and my invention
consists in new and useful mechanisms herein-
after described for fitting the machine on the
hub and clamping it; for boring various-sized
holes with any desired taper, for rotating,
feeding, and reciprocating the cutter, bit, er
blade carrying spindle; for holding the work
in proper position, and for serving other nec-
essary purposes, all of which I shall herein-
after fully describe.

The objeet of my invention is to prov 1de a
complete andl effective machine for boring
hubs and for general boring of any kind and
for mortising.

Referring to the accompanying drawings for
a more complete explanation of my invention,
Figure-1l 1s a perspective view of my machine, !
Hig,
2 18 a vertical section through the hub, Fig. 1.
Hig. 3 1s a detail section showing the gearing
for rotating the spindle. Fig. 4 is a plan -of
the adjustable nut d°. Fig. 5 is a perspective
view showing the application of the machine
to ordinary boring. Fig, 6 1s a detail of the
locking-lever of the head-block.
tail showing the spring-pins 3. Fig. 8 shows
the treadle. Fig. 9 is a detail of the crank 7',

A isthe frame or bed of the machine, adapted
to be secured to a bench in some suitable man-
ner. Theframe is centrally jointed on a trans-
verse line by pins ¢, one portion or section of
the frame consisting of a flat piece, a’, and the
other of a forked piece, ¢’, the two being united
by the pins ¢, whereby the section &’ may lie
in line with the section ¢’, or may be turned at
right angles thereto, which is its position when

used for hub-boring. A link, &’, is pivoted to |

the section &’ and is slotted on a set screw, a,
on the section ¢* so that the two parts or see-
tions may be adjusted and fixed at the proper
angle.

In the tOp of the Vertlca.lly extending part
or section ¢* 18

Fig. Tisade- |

passes the arm or bar B, which can be adjusted
longitudinally in the socket, and fixed, when
adjusted, by a set-screw, b.
arin B haS a bracket, ', in which is journaled
the rotating spindle or shank C, provided with
a head, ¢, and a limiting-collar, ¢'.

D is a hub-clamp consisting of a {frame, d,

adjustable V-shaped and overlapping jaws d’,

a two-part adjustable nut, &°, and screws & for
adjusting the jaws. The jaws are V-shaped
piecesoppositely arranged, their adjacentarms
overlapping and shouldered or halved into one
another, so that they lie flush. By moving
these jaws together the spaceinclosed by them
18 contracted, in order to clamp the hub, and
by separating them the hub is relieved. 'This

adjustment is accomplished by the right and-

left threaded screws d’, which are seated in
lags or bearings under the frame d and pass
through nuts d* under the jaws.
the screws 1s provided with meshing pinions
d’, and the other end of one of the screws pro-
jects and is adapted to receive a key, whereby
both screws may be operated simultaneously.
The nut ¢*1s formed by two pivoted arms,
each containingasemicircularthreaded socket,

which together form the nut. The outer ends

of the arms are slotted on one another, and re-
ceive a set screw, d°, by which they may be
fixed where adjusted. The nut & may there-
fore be opened or closed, and 1t lies directly
under the center of the space inclosed by the
jaws d'. The lower end of the spindle C is
threaded and passes through the nut d

E is the boring blade or cutter. This is
passed through a slot in the spindle C just
above 1ts threaded portion, and is adapted to
be adjusted longitudinally therein and fixed,
when desired, by a screw, e.

Fisa lever pivoted at f to a fulcrum-bar,

/', which also passes through aslotinthespin-

-dle, so that 1t can be ad]j asted back and forth,

a screw, f4 fixing it when desired. The lower
end of the lever is pivoted by a-pin, f~ to the
rear end of the cutter Ii, and its upper end

passes through an adjustable bearing, g, seated

and guided in a radial slot in a disk or head,
G, fitted and adapted toslide vertically on the
spindle C, and adapted to be fixed where ad-
justed by ascrew, ¢°. Thebearingg isthreaded
on a screw, g, seated in the radial slot of the

a socket, ¢’, through which | disk, and is deU.SEBd radially by said screw.
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' The spindle C”'may be one integrall piece, or
its threaded lower end may be separate, and

united to the upper portion by a sleeve or

coupling.

The mechanismby which the rotﬁry motion

" is imparted to the spindle Cis as follows: The

spindleis provided with alongitudinal groove,

c.

are fitted loosely two independent beveled pin-

ions, H, which are adapted alternately to be

connected with the spindle by means of a key,
h, sliding in the groove ¢*, and adapted to fit
. 1n a suitable keyway in the pinions. |

I is the driving-shaft, on one end of which

15 is secured a crank, 4, a crank, ¢/, being adjust-

ably fitted tothe otherend of the shaft. Upon
the shaft is firmly secured a double gear-wheel,
J, having two concentric rings or bands of
cogs, the inner set meshing with the upper-
most pinlon, H, and the outer set meshing

with the lowermost pinion. The inner set of

cogs have the same number of teeth as the pin-
ion with which they engage, whereby the
spindle 1s rotated through said pinion only at
the same speed as the crank. In the outer
row the cogs are more numerous than the teeth
of the pinion with which they engage, and
therefore the speed of the spindle may be ac-
celerated. 'I'his difference in speed is effectéd

by the movement of the key &, which may fix
either of the pinions H to the spindle, while

the other remains idle. The other end of the
_shaft I has fitted loosely upon it a gear, K,
which meshes with a rack-bar, %, which is se-
cured at each end to the spindle C. This is
the feed-motion for said spindle, and may be
operated or nof, as desired, as follows: The
crank ¢ is fixed to the driving-shaft by a re-
~movable pin, ¢*, and said erank can when so
fixed be made to assist the cranl ¢ on the oPp-
posite side. By removing the pin 4 and fit-
ting it through a hole, ¢, in the crank and into
any of the holes ' in the gear K said ecrank
‘may be connected directly with said gear,
which being loose on the driving-shaft will ac-
complish the feed movement without affecting
the rotary movement. . -

h* are springsontheerank ¢',under the loose
ends of which the head of pin ¢ fits, whereby
it is not liable to be jarred out of place.

The operation of the machine asa hub-borer
is shown in Fig. 1, and is as follows:

L is the wheel having hub l.and spokes 7.

The wheel 1s laid flat on the ground, and the
part or section a’ of the main frame is sup-
ported upon 1t8 spokes in any suitable man-
ner, as by the intervention of pieces of scant-
ling. - The spindle C passes through the pre-
viously-perforated center of the hub, while the

60 jaws d' of the clamp are set up to grasp its

outer or lower end. The disk G rests upon
the top of the bhub. When the spindle has
been properly adjusted in a perpendicular po-
sition, the section ¢’ is secured to the wheel in

65 some manner—as by a bolt passing down

-Upon the spindle, within the bracket ',

353 877

rests—and the two sections are firmly fixed by
the link a°. The spindle is then rotated at
whatever speed may be desired by means of
the gearing hereinbefore described, so that the yo
cutter E bores into and through the hub, be-
ing fed downward positively by the threaded

-lower end of the spindle passing through the

nub d’ of the hub clamp. This nut being di-
rectly in the center, there is no difficulty in 75
centering the hole in the hub, and the nut, by

‘being adapted to be opened, as hereinbefore de--

scribed, may release the spindle when neces-
sary to return it to its initial position.  If, for -_
any reason, it be found that the feed caused by -80
the nut d” 1s too positive and rapid, the nut
can be opened and the feed accomplished by
hand by operating crank ¢, gear K, and rack
k,as hereinbeforedescribed. Whenastraight
hole is to be made through the hub, the cutter 85
1s fixed in position by its screw; but when,

as is-usual, a tapering hole 1s to be.made,
the screw of the cutter, the screw of the ful-
crum-bar f’, and the screw of the disk G are
loosened, so that all the parts may automatie- go
ally adjust themselves. The amount of ta- -
per. being first determined, the bearing g of
the disk G is radially adjusted,so as to fix the
lever F in the proper position or inclination.

As the cutter moves down into the hub the gg
disk G, which rests on top of said hub, moves
upwardly on the spindle, and the bearing g
draws inwardly the upper end of the lever F,
thereby forcing out its lower end and with- _
drawing steadily and accurately the cutter, 8o 100
that the hole is made tapering downwardly.
It will thus be seen that the améunt or degree

of taper may be accurately determined by ad-

justing the bearing ¢, through which the lever _
isguided. Thelongitudinal adjustmentof the 105
fulerum-bar f’ is to provide for different sizes

of holes by lengthening or shortening the pro-
jection of the cutter in the first instance. . .

- For ordinary boring the machine is placed

as in Fig. b, with the two parts or sections of 110
its main frame lying in the same line and se-
cared temporarily by across-pin, a¢’. The hub-

| elamp D, the cutter E, and its adjusting mech-

anism, heretofore described, are dispensed —
with, and any ordinary boring-bit, m, is fitted 1715
to the spindle by a suitable chuck. | '
- To hold the work on the frame A, I have -
the head-block N. This block is provided
through its base with an inverted T-shaped
lug or.stud, n, the stem of which i1sloosely se- 120

cured in the block, and has pivoted to its up-

per end an eccentric-headed lever, O, whereby

it can be tightened. In the section &' of the.
main frame is made a longitudinal slot, 0, and - -
two transverse slots, ¢, one on each sideof the 125
slot 0. The inverted T-shaped lug or stud n

of the block is passed down through any of

these slots, and is then turned at right angles
underneath, and is secured or tightened to .
place by the eccentric-headed lever O. When 135
placed in the longitudinal slot,the head-block

through the frame-work on which the wheel | N may be caused to face directly the boring-

T,
L“'"'i'lq.-_
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blt or it may be turned to any angle on either | jaws, in combination with the rotating spindle

When placed in the cross-slots, it 1s
adapted to be turned parallel with the boring-
Through the
top of the block is threaded a screw, P, the

lower end of which carries a holder, p, con-

sisting of a forked bar or plate The work 18
placed upon the section ¢’ of the frame, and
thie holder p is screwed down upon it to keep
it in position. When the head-block is fac-

ing the boring-bit directly, a straight hole may

be bored in the work, and when turned to an
angle an inclined hole may be bored. When
the head-block is removed to the cross-slots o’
and turned parallel with the boring-bit,1t acts
as a side gage or straight edge for borin‘g lon-
oitudinally through the work. In such a case
1 use thesmall bracketsQ,which are provided
with lugs on their lower ends, adapting them
to fit and to be secured within the longitudi-
nal slot o of the frame. The work rests in
these two brackets and against the head-block,

while the holder p bears down upon it and se-

cures it firmly. In this waysuch work as gun-

barrels may be bored out, or the tenons may
be made on spokes and such similar work.

In order to use the machine for mortising
purposes I remove the auger-bit m and place
an ordinary chisel, R, in the chuck. Upon
the bracket ' of the arm B are spring-pins S,
which are adapted to fit down into the groove
of the spindle and prevent it from turning. 1
connect the crank 7" directly with the gear K

of the feed mechanism, as heretofore de- |

scribed and by operating said crank back
and forth I cause the spindle to reciprocate
longitudinally, and thus operate the chisel for

- mortising. When one side of the hole has
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been mortised out, I lift the spring-pin S,
which held the 3pmdle, and move said spindle
around through a half-turn to the other side,
where the other pin S will hold it on thatside,
thereby enabling me to mortise out the other
side of the block. In order to obtain a better
power for this work than the crank ¢ alone
could give, I connect said crank by a rod, T,
with the treadle {. The head of the spindle
is for the purpose of assisting the feed or for-

ward movement of the boring apparatus by

pressing against it with the breast just as in
an ordinary brace.

“When I wish to use the machine for whatis
called a *‘sitting-machine,’”’ 1 remove the cross-
pin a®and turn baek the section ¢’ of the frame
to a position at right angles, and by sitting
upon this portion I can hold it steadily enough
while operating both cranks of the power
mechanism,

Having thus described my invention, what
I claimas new, and desireto secure by Letters
Patent, 18—

1. In a hub- boring machine, the adjustable

oppositely - located jaws d’, for holding the

outer or front end of the hub and the adjust-
able or two-part® nut o centra]ly located be-

|

C, threaded through the nut d% and the eutter
E on the spindle, substantmllv as herein de-
scribed.

2. In a hub-boring machine, the clamp D,
consisting of the flame d, Lhe oppositely- lo-
cated jaws d', having nuts d*, the right and left
screws d’, the pinions d’, connecting them, and
the nut d* centrally located behind or beneath
the space inclosed by the jaws, in combination
with the rotating spindle C, threaded through
the nut @* and the cutter E on the spindle,
substantially as herein described.

3. In a hub-boring machine, the clamp D,
consisting of the frame d, the oppositely-lo-
cated jaws d, having nuts d, the right and left;

serews d',the pinions &, .connecting them, and

the adjustable or two-part nut d’,centrally lo-
cated behind or beneath thespace inclosed by
the jaws, in combination with the rotating
spindle C,threaded through the nutd? andthe

cufter E on thespindle,substantially asherein

described.

4, In a hub-boring machine, the rotatin
spindle C and the longitudinally-adjustable
cutter E, carried by the spindle, in combina-
tion with the means for automatically adjust-
ing the cutter for tapering the hole in the hub,
consisting of the disk or head G,loosely fitted
on the spindle and resting on the hub, and
the pivoted lever I, pivoted to the cutter and
gunided through the disk, substantially as
herein described.

5. In a hub-boring machme, the rotating
spindle C and the longitudinal adjustable
cutter I, carried by the spindle, in combina-
tion with the disk or head G, loosely fitted on
the spindle and resting onthehub,the radially-
adjustable bearing g on the disk, and the piv-
oted lever K, pivoted at its lower end to the
cutter, and passing through the adjustable
bearing, substantially as herein described.

6. In a huab-boring machine, the rotating
spindle C and the longitudinally-adjustable
cutter E, carried by the spindle, in combi-

| nation with the disk or head (i, loosely fit-

ted on the spindle and resting on the hub, and
having a radial slot, the serew ¢’ in the slot,
and the bearing ¢ on the screw, and the piv-
oted lever F, pivoted at its lower end to the
cutter, and passing through the bearing, sub-
stantially as herein described. '

7. In a hub-boring machine, the rotating
spindle C and the longitudinal]y-adjusbable
cutter E, carried by the spindle, in combina-
tion with the slotted disk or head G, loosely
fitted on the spindle and resting on the hub,
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the radially-adjustable bearing ¢ in the slot of

the disk, the longitudinally-adjustable ful-
crum-bar f’, carried by the spindle, and the
lever F, pivoted to the cutter, fulcrumed in
the bar, and passing through the bearing,sub-
stantially as herein described.

8. In a hub-boring machine, the jaws d',for
clamping the outer or lower end of the hub,

hind or beneath the space inclosed by the 1 and the nut d*,centrally located behind or be-
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neath the space inclosed by the jaws, in com- | cutter, fulcmlned in the bar, and gluded by

bination with the rotating spindle C, threaded
through the nut, the longitudinally- adJ ustable
cutter E, carried by the spindle, the adjusta-
ble fulerum bar f’, the adjustable slotted disk
or head G on the spindle and resting on the
Inner or upper end of the hub, the adJustable

bearing ¢ in the disk, and the lever F, piv-

oted to the cutter, fu]cmmed in thé bar and

guided by the bearing,all arranged and ad apted

to operate substantially as herein described.
9. In a boring-machine, the frame A, con-

.' sisting of the: Jombed sections or parta a a’,

£S5
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and the adjustable arm or bar B in the flame,
in combination with the bit or cutter carrying
spindle jour naled in the arm or bar,and gear-
ing for operating the same, snbst.—mtmlly as
herein described. - o

10. Ina boring-machine, the fra,me A, con-
sisting of the JDllltEd sections @’ a’, and the
slotted pivoted link o’ for adjusting and fixing
the sections, and the adJ ustable arm or bar B
in the frame, in combination with the bit or

cutter carrying 5p1ndle journaled in the arm
or bar, and gearing for operating the same,

Substantlally as herein described.
11. In a hub-boring machine, the fla,me A,

consisting of the jointed sections or parts «’ a‘* .

one of which rests upon the bpokes of the
wheel, and the slotted pivoted link @', for fix-
ing the sections, the adjustable arm or bar B

in the frame, having bracket ', the spindle C,

journaled in the bracket, and gearing for 0p--
erating the same, in combination with'the ad-
justable jaws d', for clamping the outer or
lower end olthehub the central nut, @, through
‘which the spindle is threaded, the adjustable

cutter K in the spindle, the adj ustable disk or |
head G thereon, and resting on the upper or

inner end of the hub, the qu ustable bearing g
in the disk, the &dJlIStable fuleraum-bar £’ in

the Spmdle, and the lever F, pivoted to the i

™

consisting of the shaﬁ; I the gear K, loose

-

the be&rmg, all arranged and adapted to op-
erate subatantlally as herein deseribed.
12. In a boring-machine, the cutter or bit-
carrying Spmdle, in combluatlon with the
means for rotating it at various speeds, con-
sisting of the shaft I, erank ¢, gear J,with con-
centric rows or bands of cogs, pinions H, loose
on the spindle and with which the gear J en-

45
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gages, and sliding key &, by which the gears '

H are alternately “connected with and discon-

nected from the 5p1nd]e substantlal]_y as herein -

described.

13. In a bmmw and mortising machine, the
cutber or bit earrying spindle, in combination
with the means for feeding or reciprocating it,

thereon, the crank 7, connected with the oear,

and the rack £, secured to the spindle and
meshing with gear K, substantmlly as herem .

described.

55

14. In a bormn*-machme, the cutter or blt :

carrylng spindle, in eombination with the
means for rotating the same, consisting of the
shaft I, crank 4, gear J, with concentric rows
or bands of cogs, pinions H, loose on the spin-
dle, and with which the gear J engages, and
the sliding key A, by which the gears H are
alternately connected with and disconnected
from the spindle, and the means for feeding
the spindle, conmstmw of the gear K, loose on
shaft I, the erank 7/, connected with the gear
and the rack, Secured to the spindle and mesh-

i Ing with gear K, substantmlly as herem de-

scrlbed

hqnd
AN TON IO L. NAVONE.

| Wltuesses
S. H. NOURSD
J_ H. BLoon.
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In witness whereof I have hereunto set my h
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