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PaTENT OFFICE.
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(Model.)

To all whom it may concern:

Be it known that I, CHARLES M. BROWN, 2
citizen of the United States,residing in the city
of Rockford, in the county of Winnebago and

5 State of Illinois, have invented a new and use-
ful Grinding-Lathe, of which the following is a
specification.

This invention relates to grinding lathes in
which revolving grinding - wheels are em-

10 ployed.

The object of thisinvention is to produce a

lIathe capable of use in grinding the exterior

-or interior surfaces of tapering or conic eylin-

ders having plain or grooved surfaces, spiral,

1y orotherwise. Tothisend Ihavedeésignedand

constructed the lathe represented in the ac-
companying drawings, in which—

Figure 1 is a plan view of a lathe embody-

~ ing my invention. Fig. 2 is a horizontal sec-
20 tion cut upon dotted line 1 ou Fig. 4 through
the lathe-centers, in which the guide-bar L' is
omitted, being fully shown in other figures.
Fig. 3 is a plan view of the head-end portion

of the lathe-bed and a portion of the head-

25 stock in place thereon, showing its construec-
tion for the purpose of adjustment on the bed.
IFig. 4 is a side elevation. Fig. 5 is a plan
view with head and tail stocks omitted. Fig.

G is a vertical transversesection on dotted line

30 2 on Fig. 1, as seen from the head end of the
lathe, shaft D being omitted.  Fig. 7 is a ver-
tical transverse section on dotted line 3 on
Fig. 1 as seen {rom the tail end of the lathe.
Fig. 8 is a vertical transverse section on dotted

35 line 4 on ¥ig. 1 as seen from the tail end of
the lathe, the part L’ being omitted. Fig. 9

is an elevation of the head end of the lathe.
Fig. 10 is an elevation of the tail end of the
lathe. Fig. 11 is an isometrical representa-
40 tion of the gear-wheel of the head-stock. Fig.
12isan isometrical representationof the grind-
ing-wheel and its arm-support employed in
grinding the internal conic surfaces. Fig. 13

is an isometrical representation of belt-guides

15 or idle-pulleys employed in connection with
the grinder, Fig. 12. Tig. 14 is a plan view

of the lathe adjusted to grind the external sur-
faces of the conic eylinder. Fig. 15 is a tail-
end elevation of Fig. 14. Fig. 16 is an isomet-

so rical representation of the dog to hold the
shaft of theeylinder. Tig. 17 isan isometrical

representation of the grinding-wheel and its
support employed in grinding the external
surface of the eylinder. Fig. 18 is an isomet-
rical representation of the belt-guides em-
ployedin connection with the grinder, Iig. 17;
and Fig. 19 is a vertical transverse section of
a portion of the tool-post and grinding-wheel
and its support on dotted line 5 on Irig. 14,

In the figures of the accompanying draw-
ings, A represents a lathe-bed of the usual
construction mounted in the usnal manner on
suitable supports.

At B is represenfed a head-stock mounted
upon the head end of the bed, having a pivotal
connection therewith at the point ¢ in its front
forward corner and slotted openings &' in its
other corners, through which screw-bolts are
passed, having a screw-thread connection with
the bed in such a manner as to serve to fix the
head-block in position on the bed and, by
means of theslotted openings, permit alimited
adjustment of the head-stock upon the bed to
vary the angle of its spindle relatively with
the lengthwise axis thereof. The vertical end
walls, B, of this head-stock are oblique to the
lengthwise axis of the bed, and in these end
walls a spindle, B”, is supported to revolve
insuitable bearings, having its lengthwise axis
at right angles to the end walls, and conse-
quently oblique to the lengthwise axis of the
bed. This spindle is provided in the usual
manner with a conie center, ¢”, made remov-
able.

At Cis represented an index-plate of disk
form fixed to-the spindle to revolve therewith.
This disk is perforated at proper intervals in
concentriceireles or rings ¢,to correspond with
the intervals of the divisions of the work to
be operated upon in the lathe.

C" represents a chuck produced in face-plate
form provided at proper intervals with chuck-
arms projecting from its face side. These
arms consist, first, of a shoulder portion, /,
fitted with adjusting-screws I, screw-threaded
therein parallel with the axis of the chuck to
receive the end of the work placed therein.
These arms also consist of the projecting arm
portions 1”, fitted with clamping-screws !,
screw-threaded into the arms in radial lines to
engage the periphery of the work to center
and hold it in the chuck, This chuck isscrew-
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threaded onto the projecting end of the spin-
dle in the usual manner. Tu this instance, to
illustrate the practical working of my im-

proved lathe, T have employed and fixed in
the chuck a conic eylinder, G, substantially
such as used in the Gratiot Mill patent, No.

260,750, July 11, 1882, having its inner sur-

face pr0v1ded with- -spiral grooves m, of saw-
tooth form in section, and their number in
equal divisions correspond to the number of
perforations in one of the concentric rings ¢ in
the index-disk.

At O is represented a toothed gear-wheel
mounted loosely upon the spindle in position
to engage theindex-disk onits head end, and
it is held in place thereon by means of a col-

lar, ¢, fixedin place on the spindle by means
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of a set-screw. This gear-wheel is provided
with holes ¢”, one of which at least will coin-
cide with the holes in each ring of holes in the
index-disk in suech a manner that a pin, ¢,

passed through one of the boles in the gear-

wheel, will, when tarned to the proper posi-
tion, enter a.hole in one of the annular rings
of holes in the disk and serve to connect the
gear-wheel and index-disk at any point within
the limits of the device to adjust them rela-

tively with each other and to cause them to
revolve together.

At Dis 1epresented a shaft placed parallel
with the spindle in the head-stock, and sup-
ported to revolvein bearings in rearward-pro-
jecting arms D’ of thée vertical end walls, B.

At D" is represented a toothed gear-pinion
mounted upon the shaft D, having a feather-
connection therewith in such a manner as to
permit it to be moved endwise thereon into or
out of connection with the gear-wheel C on
the head-spindle. This shaft D is also fitted
with a belt-pulley, D, which receives a belt,
Dt from a pulley, D% on a counter-shaft, E,
which may be connected with a prime mover
in any suitable manner. From this arrange-
ment it will be seen that when the gear-pinion
engages the gear-wheel motion imparted to
the pinion will be transmitted to the gear-
wheel, causing it to revolve on its shaft-sup-
port, and when it is connected to the index-
plate the spindle will be made to revolve with
the gear-wheel

At F isjrepresented a transverse slide-bar
capable of a reciprocafing endwise sliding
movementunderthe gear-wheel at right angles
to the lengthwise axis of the bed in guides
formed in the under face of the head-stock.
On this slide-bar is removably fixed a gear-
toothed rack-bar, E”, having its gear-teeth en-
gage the gear- teeth of the gear-wheel in such
2 manner that the endwise back-and-forth
movement of the slide bar with the gear-
toothed rack fixed thereto will impart an os-
cillatory movement to the gear-wheel.

At Fis represented a slide-bar capable of &
reciprocating endwise sliding movement in
the lengthwise axis of the lathe-bed in suit-
able guides.

At F"is represented a grooved shifting bar

370,004 ‘ "

having a central pivotal connection at d with
the 1engbhw1se slide-bar ¥, and by means of a
segment-slot, d’, in the lengthmse slide-bar,
concentric with-the pivotal center of the shift-
ing bar, and a clamping - serew, d’, passed
through the segment-slot into the end portion
of the shifting bar, it is made adjustable to
vary its mchndtlon relatively with the slide-
bar. This shifting bar ¥’ is connected with
the transverse slide-bar B by means of a stnd,
d”, depending from the under face of said bar
and entering the groove in the pivotal shift-
ing bar F in such a manner that the endwise

movement, of the slide-bar F will impart an

endwise movenient to the transverse slide-bar
E, and, by means of the rack-bar, will impart
an oscillatory movement to the gear-wheel.
Instead of the stud d", to slide in the grooved
way in the pivoted bar F’, a suitable block
may be provided to receive the stud, and
adapted to slide in the grooved way of the
pivoted bar.

At G is represented a tool-carriage, which,

~in the main, is of the usual form of such parts,

and is fitted to slide lengthwise on ways on
thelathe-bed. This carriage isconnected with
a feed-screw gear, G, supported under the
projecting edge of the bed to revolve in suit-
able bearings “fixed thereto. The connection
of the carriage with the feed-serew through
the medium of screw-gear G* is such as to cause
the carriage to move back and forth on the
ways as the feed-serew is made to revolve in
one or the other direction. It is also capable
of a back-and-forth movement on the ways in-
dependent of the rotary inovement of the feed-
serew. Toaccomplish these movements of the
carriage I have in this instance employed a
screw-gear,"”, placed in working countact with
the feed-screw, having its shaft G* supported
to revolve in a bearing in the vertical face-
plate of the carriage and extending through
the hub of the hand-wheel G”, having its pro-
jeeting end fitted with a screw-nut, G° by
meansof which thescrew-gear can be clamped
and held to the inner face of the face-plate to
receive the action of the feed-screw to operate
the carriage. The hand-wheel G” is fixed .in
a free manner to the shaft of a screw-gear by
means of a-pin passed through the hub thereof
and through a slotted opening in the shaft, to
cause them to revolve in unison when released
from frictional contact with the face-plate, and
when thus relieved the hand-wheel, in its con-
neetion with the feed-serew, serves as a means
by which an attendant may be able to move
the carriage in either direction on the ways
by turnlntr the wheel in the proper direction.
The tall end portion of the lengthwise slide-
bar F is provided with a Iengthwxse vertical
slot, e, and a clamping-screw, ¢/, passed through
the slot and serew-threaded into the under face
of the carriage, serves to fix the parts to each
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‘This slotted and screw- clamp conneetion of

the slide with the tool-carriage furnishes the
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" tieans of adjustment by which the slide may
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be connected with-the carriage at any point
within the limits of the slot. The head end
of the lathe is provided with a train of belt-
sheaves consisting of a sheave, i, on the pro-
jecting head end of the counter-shaft D in the
head-stock, a pair of differential or speed
sheaves, A" and 1”, supported to revolve on a
stud-journal projecting from the rear corner
of head end of the bed, and a sheave, 2", on
the projecting head end of the feed-screw.
The sheave h on the counter-shaft and the
larger sheave, I, of the differential sheaves are
connected by a belt, 7, and the smaller sheave,
1", of the differential sheaves is connected
with the sheave 2" on the feed-screw by a belt,
#, from which it will be seen that motion im-
parted to the counter-shaft of the head-stock

- will be transmitted through the sheave-train
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to the feed-screw, and thence to the carriage.

At H is represented a tool-post supported
upon the carriage in a manner to permit it to
move laterally thereon relatively with the
Jathe-bed in suitable guideways formed on the
central bar of the carriage, extending eross-
wise of the.lathe-bed. This carriage is pro-
vided with a tool-post-shifting screw, &, ex-
tending crosswise of the lathe-bed in a groove
prepared for its reception through the central
portion of the carriage, in which it is sup-
ported to revolve in suitable end bearings.
The serew-threaded -portion of this shifting-
screw has a screw-thread connection with an

- arm, &k, depending from the under face of the
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tool-post. The projecting end of this shifting-
screw is provided with a hand-wheel, ", by
means of which to turn the shifting-serew in
either direction to move the tool-post back
and forth on the carriage. The upper end
portion of this tool-post at H' is produced in
tubular-bearing form, having its axis parallel
with the lengthwise axis of the lathe-bed.

At H” is represented a tool-supporting arm
having its tail-end portions produced in jour-

.nal form to enter the tubular bearing in the

tool-post, from which it extends toward the
head end of the lathe. The head end of this
tool-supporting arm is provided with a shaft,
«, transverse to said arm and supported to re-

volve in bearings in the free - end portion
thereof. The shaft n of the grinding-wheel

and sheave is journaled in studs projecting
from a plate adjustably secured to the tool-
arm by meansof a secrew which passes through
the arm into the plate, as shown in the draw-
ings. Upon loosening the screw the plate can
be adjusted in a vertical plane or about the

- axis of the screw, and then secured in a de-

sired position by tightening said screw. On
the lower end portion of thisshaftn is mounted
a grinding-wheel, #/, which may be any of the
known varieties suitable for the work-—such
as the emery or corundum wheel or wheels
prepared from suitable stone. On the upper
end portion of this shaftn is fixed a belt-sheave,
7", to receive a belt to impart motion to the
grinding-wheel,

At 1is represented a vertical bracket fixed
to the tool-post and made-adjustable thereon
by means of its slotted foot portion »” and
a clamping-serew passing through the slot and
serew-threaded into the tool-post.

At o are represented. idle belt-sheaves sup-

ported to revolve on stud-journals of brackets’

o', which are snpported on the portion of the
bracket I which rises above the tool-post, to
which they are adjustably fixed by means of
clamping-screws o”, passed through the parts,
an elongated slot of customary form being pro-
vided in the bracket. These idlers receive
and serve to change the direction of the belt
0" in its passage round the sheave n” in the
free end of the tool-supporting arm and over
the driving-drum XK on the overhead counter-
shaft E, which is of sufficient length to permit
the travel of the belt in the movement of the
carriage on the ways of the lathe-bed.

At L is represented a lever-arm having a
screw-clamp connection with the tail end of
the journal of the tool-supporting arm H”,
from which it extends in a horizontal lateral
position toward the front side of the lathe.
The outer or free end portion of thislever-arm
is slotted lengthwise horizontally to receive a
guide-bar, L/, to slide thereon freely. This
guide-bar I/ is supported in a vertical plane
parallel with the lathe-bed on vertical sup-
ports.I”, fixed to the bed, from which they rise
and receive the end portions of the guide-bar,
which are fixed to the supports by means of
screw-clamps in a manner to permit of aready
adjustment thereon vertically. This guide-
bar, by means of its connections with its ver-
tical supports, is capable of any inclination
within the limits of the device relatively with
thehorizontal plane of thelatbe-bed, and when
inclined to the plane of the lathe-bed will
cause the tool-supporting arm to oscillate on
its journal-bearing in the tool-post when the
carriage is moved back and forth on the bed.

In the use of my improved lathe for grind-
ing the internal surfaces of a conic cylinder,
substantially such as shown and hereinbefore
described, the lathe is-adjusted for the pur-
pose by removing the gear-toothed rack-bar
E” and placing the gear-toothed pinion D” in
working contact with the gear-wheel C on the
head-spindle. The conic eylinder C” is then
placed in the chuck, properly centered, and
securely fixed therein by means of the radial
clamping - screws !/, The cylinder is then
properly aligned with the ways of the lathe-
bed by adjusting the head-block on the bed
by the means provided for the purpose. The
tool-supporting arm H", with the grinding-
wheel #’ in place thereon, is then adjusted to
bring the grinding-wheel in working position
to the inner face of the cylinder, which is ac-
complished by the vertical adjustment of the
guide-bar LI/ by means of the screw-clamp
connection of its ends with the vertical sup-
ports, and the lateral adjustment of the tool-
post by means of the tool-post-shifting screw
k. 'With theseseveral parts properly adjusted,
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substantially as stated, motion imparted to

the lathe through its belt-connection with the.

overhead counter-shaft will be transmitted to
the cylinder,causing it to revolve, and through
the feed-screw to the carriage, causing it to
traverse the ways of the lathe-bed, carrying
the grinding-wheel through the cylinder
lenwthWJSe, and in this movement the grind-

ing-wheel will be made to revolve in contact
with the inner surface of the grooved cylinder
by means of its belt-connection with the drum
on the overhead counter-shaft, and inthe com-
bination of movements will operate to grind
the inper projecting edge portions of the
grooved inner sarface of the cylinder or hol-
low cone to a uniform taper in every portion
concentric with itsaxis. After the inner sur-
face of the cylinder is reduced to the proper
size and form by grinding, the gear-pinion is
disengaged from the gear-wheel on the spindle
and the gear-toothed rack-bar E” is replaced
and fixed in position to engage the teeth of
gear-wheel C. The lengthwise slide-bar F is
then properly adjusted and fixed to the car-
riage by means of the clamping-serew ¢.. The
shifting bar I is then adjusted on its pivotal
connection with the lengthwise slide-bar at
such an angle relatively with the slide-bar, and
fixed in position thereon by means of the
clamping-screw, that the endwise movement
of the slide-bar, by means of its connection
with the carriage, will cause the cylinder to
oscillate in such a manner that the movement
of the grinding-wheel shall accurately trace
the spiral groovesin the cylinder. In thisin-
stance it is required that the grooves shall be
of a uniform depth throughout their length,
and inasmuch as the number of the grooves
is the same at both the large and small ends
of the cylinder they are consequently of
greater width at the large end than at the
small end thereof. This difference of width
in the grooves, in connection with their uni-
form depth, requires that the working-faces of
the grinding-wheel during its lengthwise
movement through the cylinder shall have
an oscillatory movement upon the axis of its
supporting-arm substantially aniform during
its lengthwise movement through the cylinder
to adjust the grinding faces of the wheel to the
radial and inclined faces of thegroovestherein.
This I accomplish in this instance by the
connection of the tool-supporting arm H”, by

. means of the lever-arm L, with the guide-bar

L/, having its ends made independently ad-
justable on its vertical supports, to vary its
inclination with the lathe-bed to regulate the
oscillatory movement of the tool-supporting
arm carrying the grinding-wheel. This oseil-
lating movement of the grinding-wheel prop-
erly adjusted within the capabilities of the de-
vices employed for the purpose, in connection
with the oscillating movements of eylinder
properly adjusted within the capabilities of
the devices employed for itsadjustment, will,
intheir combined movements, cause the grind-
ing-wheelinits lengthwise movements through

| rack-bar.

_ment thereon.

‘to the bed.

the cylinder to-trace the radial and inclined .

surfaces accmately throughout their entlre
length.

By the constr uctlon and arrangement of the -

disk-formed index-wheel fixed to the spindle
supporting the chuck-head, in connection with
the gear-wheel loosely mounted on the spindle,
the chuck-head and the work supported
therein are made adjustable relatively with
the gear-wheel in either direction by means
of the pin counecting the index-wheel with
the gear-wheel, and in thisinstance the index-
wheel is perforated to correspond with the
namber of grooves in the cylinder, from which
it will be seen that each groove in the cylin-

der may be adjusted to thesame position rela-

tively with the gear-wheel, and consequently
in the same relation to the adjusted grinding-
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wheel, by which the several grooves in the -

cylinder may be ground uniform.

The depth of the groove is determined by
the relative position of the axis of the cylin-
der-and the tool or tool-arm. Thisis constant
in the direction of the depth of groove after
adjustment of parts.

The width of the groove for any single ad-
justment is determined by the breadth of the
grinding - face. To make-the groove wider
than this at the large end of the eylinder the
latter may be adjusted to bring the part of the
proposed groove that was not cut by the first
operation because of the narrowness of the
tool under the same by moving the latter to
the right and revolving the index-wheel and
spindle and securing the index and gear
wheels together in the new position. The ro-
tation of the cylinder can be made to corre-
spond with the greater curvature of the re-
quired path of thetool in this new adjustment
by means of the bar IV, in its combination
with the longitnainal bar and the transverse

ordinarily, the grinding-wheel may not be
sufficiently wide on its working-face to cut the
full width of the groove.

This lathe is also designed to grind the outer

surface of conic cylinders, as represented in-

Figs.14t018,inclusive,and for this purposethe
lathe-bed is provided with a tail-stoek, M, fitted
to the ways and capable of a lengthwise adjust-
The upper portion, p, of this
tail-stock is of slide-form, fitted to move lat-
erally relatively to the lathe-bed on the base
portion M of the tail-block in guideways, and
is slotted lengthwise, as at p’, to receive the
clamping-bolt p”,employed to fix the tail-stock
The slide portion p of this tail-
stock is fitted at its rear end with a tail-spin-
dle, p”, to move endwise in a suitable socket,
having its axis in the same plane with the axis
of the head-spindle. This tail-spindle is pro-
vided with a removable conic pointed center,
r, and is also fitted with a spindle-shifting
screw, 7/, connected with the spindle and with
its supporting-slide, so that the rotations of
the screw will impart an endwise movement
tothespindle.

No reason, however, exists why,

Thisshifting-serew is provided,
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with a hand-wheel, »”,
screw.

At N is represented a conic cylinder, sub-
stantially such as are employed in the patent
to Gratiot hereinbefore referred to, having its
peripheral surface produced in splral grooves

7", of saw-toothed form in section, and by
means of the adjustable head and tall stocks
can be readily aligned with the line of move-
mentof thecarriage. Thiseylinderismounted
upon a shaft, P, supported in the lathe upon
the conie centers of the spindles. The head
end of this shaft is connected to one arm of
the chuck by means of a lathe-dog, P’, which
embraces both the shaft and the clutch-arm
snugly to cause it to move with the movements
of the lathe in both directions.

At R is represented a bracket of yoke form
adapted to connect with the rear face of the
tool-post by means of a clamping-serew or oth-
erwisein a manner to hold it in position there-
on when adjusted.

At R is represented a grinding-wheel sup-
porting - frame, rectangular in outline form,
and of proper dimensions to enter between
the outward - projecting arms of the yeke-
formed bracket R, and having a pivotal con-
nection thelewmh on opposite sides to permit
of an oscillatory movement of the frame within
the yoke.

At s is represented a grmdlng wheel of any
suitable material and of proper dimensions,
and the sleeve s of this grinding-wheel i
provided with a belt-sheave, s, through which
to impart motion to the grinding-wheel. This
grinding-wheel and belt - she‘we are prefer-
ably mounted upon an arbor, s, supported to
revolve in suitable bearingsin the supporting-
frame R. To this pivoted. supporting-frame
of the grinding-wheel is fixed a lever-arm, «/,
substantially the same as the lever-arm I, here-
inbefore deseribed. This lever-arm «' extends
laterally toward the front side of the lathe,
having its free end portion slotted to receive
the guide-bar I/, which, when adjusted on its
vertical supports, will control the oscillatory
mwovements of the grinding-wheel in the back-

by which to rotate the

-and-forth movements of the carriage on the

ways of the lathe-bed to caunse the face of the
grinding-wheel to trace the spiral grooves on
the eylinder, substantially in the same manner
and for the same purpose as hereinbefore de-
scribed in connection with the grinder em-
ployed upon the internal surface of the hollow
conic cylinder.

At T is represented a shaft fitted to enter
the tubular bearing H' in the upper end por-
tion of the tool-post, in which it is made ad-
justable, and when adjusted is fixed in posi-
tion by means of a set-serew, ¢, or other known
means. This shaft is prov1ded with an angle-
arm, t, rising from its end in a vertical posi-
tion, and to Sts vertical portion on opposite
sides thereof at proper intervals are fixed
stud journal-brackets t” by means of clamp-
ing-serews passed through the partsin such a
manner as to permit an adjustment of the

brackets on their supports, elongated slots be-
ing provided in the brackets or supports for
this purpose.

At u are represented idle belt-sheaves em-
ployed to change the direction of the belt o
on its passage round the sheave s’ onthe sleeve

§” of the grinding-wheel and over the drum
K on the overhead counter-shaft. It will be
seen that the endwise adjustment of the shaft
T will operate to vary the tension of the belt

0", employed to impart motion to the grind-

' mg wheel.

From the foxevomo it will be seen that the
lathe is capablée of ‘uhustments within the lim-
its of the devices to vary the angle of the axis
of motion relatively with the line of travel of
the carriage to produce cones in which their
peripheral lines form varions angles with their
axis or cones of varioustapers. It will further
be seen that by the removal of the tool-snpport-
ingarm H, with itsattachments,and the bracket
I,with its idle-sheaves, and substituting there-
for the yoke-bracket R, with its grinding ap-
pliances,and the shaft T, with its idlers, in con-
nection with the ad]ustments, substan‘mally as
hereinbefore described in connection with the
conic cylinder C”, the lathe will be fitted to
grind and finish the external surface or periph-
ery of the cone N,with its spiral grooves, sub-
stantially in the same manner as hereinbefore
described in connection with the grinding and
finishing of the spiral grooves of the internal
surface of the conic eylmder c".

In the foregoing I have confired the descrip-
tion of the operation of my improved lathe to
the grinding and finishing of the internal and
external surfaces of the spirally-grooved conic
cylinders C” and Nj; but it is evident that
other forms of conic work,plain or grooved in
other forms, may be ground and finished on my
improved lathe.

I am aware that a rectangular head-stock
had been pivoted to a lathe-bed near the trans-
verse center thereof prior to my invention,
and my claim in this respect is limited to the
construction hereinafter particularly pointed
out.

I am also aware that in a machine for cut-
ting spiral grooves in grinding-rolls the spin-
dle has been made to move the bed or carriage
back and forth throngh the medium of a screw-
gear on a transverse shaft and a fixed rack
with intermediate gear-wheels. A pinion on
the tail-stock has also been combined in a ma-
chine for grinding twist-drills with a rack and
slide in such a manner tliat the spindle was ro-
tated when moved longitudinally, power be-
ing transmitited through the spindle.

I am farther aware that a spindle, gear-
wheel, carriage, and feeding-screw have been
S0 combmed in a lathe that the rotation of the
spindle moved the carriage. In my combina-
tion the spindle is not used as a medinm for
transmitting power while the cylinder is be-
ing ground, as in cases to which my attention
has been called and which are above referred
to. My tool-carriageis moved longitudinally
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to its work by mechanism independent of the
spindle, but may be returned by means of a
gear-wheel on the spindle, and the means for
producing these operationsin the constructions
herein claimed are unlike any known to meas
‘existing prior to my invention,

TIam aware that a dial-plate,disk,stud or pin,
and gear-wheel fixed to a tubular shaft, said
wheel being driven by the movemeunt of the
carriage through the medinm of a fixed rack,
pinion, shaft, and wheel, have been used for
the same general purpose as contemplated by
my machine; but my combination is much
simpler, and is distinguished by the fact that
the gear-wheel, being loosely meunted on the
shatt and in immediate contact with the dial,
is adapted to be directly connected thereto
and in different positions cncumfexentmlly,
and also by the fact that it gears with a pin-
ion connected immediately with the source

of power. The gear-wheel can therefore bero- .

tated by such pinion so asto revolve the spin-
dle and the object to be ground without the
lengthwise movement of the tool-carriage
when it is desired to grind the interior edge of
a hollow cylinder or of a frustum of a cone,
in which case the tool has after adjustment no
movement lengthwise of the lathe. Thepin-
ion ean also be disconnected from the gear-
wheel, and the transverse movable rack be-
ing in place said wheel can be made to oscil-
late or rotate back and forth through the me-

dium of the longitudinal bar and tool-carriage
and its driver. - During this latter operation
the relative position of the dial or index-disk
and the gear-wheel can be adjusted, as before
described, by tnrning the dial and spindle,
by Whlch means the cylinder is turned and a
new path for the grinding-wheel brought un-

der the same.

I claim as my invention—

1. The head-stock pivoted at one corner to
the lathe-frame, in combination with a tail-
stock adjustable transversely to the frame and
a tail-spindle located on the side of the lathe-
frame opposite to the pivot of the head-stock,
substantially as set forth.

2. The head-stock pivoted at one corner to
the frame, and provided with obliquely-placed
ends, in combination with the spindle and the
tool-carriage ways, whereby the spindle is
held normally oblique to the lathe-frame and
carriage-way, and whereby its obliquity may
be varled substantially as set forth.

3. The combination of the head. stock piv-
oted at a front corner to the lathe-frame with
a tail-stock located on the opposite side of the
median line of the lathe and near the oppo-
site side of the frame, substantially as set
forth..

4. The combination, with the head-spindle
and with an index-disk secured rigidly to said
spindle, of a gear-wheel loosely mounted on
the spindle and made adjustable in its connee-
tion with the index-disk, and a driver engag-
ing the gear-wheel, all as set forth, whereby
the eylinder to be ground can be adjusted cir-

cumferentially and then rotated, substantially
as and for the purpose set forth. :

5. The combination, with the gear-wheel
mounted loosely upon the head-spindle, and
the index rigidly fixed on the spindle, provided
with means for rigidly connecting the same to
the gear-wheel, of a gear-pinion to engage the
gear-wheel, said pinion having a feather or
spline connection with its counter-shaft sup-
port, substantially as and for the purpose set
forth.

6. The combination, with the longitudinal
glide-bar and the toothed rack-bar, of a shift-
ing bar suitably connected with the slide-bar
and having an oblique position relatively with
the slide-bar and with the lathe-bed,and mech-
anism for giving the slide-bar a reciprocating
movement in the lengthwise direction of the
lathe-bed, substantially as and for the purpose
set forth.

. The combination, Wlth the lengthwise
sllde bar and means for giving it a reciprocat-
ing movement lengthwise of the lathe-bed, of
a shifting bar having an adjustable connection
with the lengthwise slide-bar, whereby it is
‘made capable of an oblique position thereon
relatively with its axis of motion, substantially
as and for the purpose set forth

8. The combination, with the earriage and
means for glvmg ita remprocatmo* movement

on the carriage-ways, of a gear-wheel and

spindle, a slide rack-bar eapable of a recipro-
cating movement transversely of the line of
travel of the earriage in suitable guideways,
and the slide-bar placed immediately below
the carriage and lengthwise the lathe connect-

ing the tool-carriage and the transversely-slid-

ing rack-bar, substantially as and for the pur-
pose set forth.

9. The combination of the tool-carriage and
its driver and the carriage-ways with a head-
spindle supported in a position oblique to the
carriage-ways, substantially as set forth,
whereby a cone can be ground by a movement
of the tool-carriage lengthwise of the. lathe-
bed.

10. The combination, with a tool- post pro-

vided with a tubular bearmcr having its axis.

parallel with theline of travel of the carriage,
of a tool-supporting arm journaled in the tubu-
lar bearing of the post and mechanism for
giving oscillatory motion to said arm by the
movement; of the carriage, substantially as and
for the purpose set forth.

11. The combination of a journaled tool or
wheel and a journaled tool-arm, and a lever
connecting the tool-arm with a guide, whereby
the tool-arm is turned in its bearing; substan-
tially as described.

12. Thecombination, with the 1athe bed and
with the lever-arm .of the tool-support and
with the rotary tool-support, of a guide-bar
supported in a vertical plane substantially
parallel with thelathe-bed and made vertically
adjustable on its supports, substantially as
and for the purpose set forth.

13. The combination, with the slide of the
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tail-stock made adjustable on the base portion
thereof transversely relative with the lathe-
bed, of a tail-spindle capable of an endwise
movement in an end socket thereon, said spin-
dle having its axis obligue to theline of move-
ment of the carriage, substantially as and for
the purpose set forth.

14. The combination, with the tail-spindle
having its axis oblique to the line of travel of
the carriage and capable of an endwise move-
ment in its oblique support, of a shifting-
screw having a suitable journal-connection
with the spindle and a screw-thread connec-
tion with the slide, substantially as set forth.

15. The combination of a carriage, a tool-
post, and journal-bearings for the axis of the
tool or grinding wheel made adjustable on the
arm, whereby the angle between the plane of
rotation of the grinding-wheel and the tool-
arm may be varied, substantially as set forth.

16. The combination, with the journaled
tool - supporting arm, of a grinding-wheel
whose axis is transverse to the longitudinal
direction of the tool-arm, a belt-sheave sup-
ported to revolve on bearings in the free end
of the arm, and mechanism for oscillating said
arm in a direction transverse to the axis of
the wheel, substantially as specified.

17. In combination, a tool-post made ad-

justable in a direction transverse to the car-
riage-ways, a journaled tool-arm adjustable
on its horizontal axis, and a grinding-wheel
adapted to revolve on an axis transverse to
the length of the tool-arm.

18. The combination of the counter-shaft,
pulleys and movable pinion supported
thereon, the gear-wheel, spindle, and the re-
movable rack connected by intermediate
mechanism with the pulleys on the counter-
shaft, all substantially as set forth, whereby
the spindle can be revolved by means of the
rack when grinding grooves in the exterior of
a ¢ylinder, and then, the rack being removed
and the pinion adjusted, revolved by the lat-
ter while grinding smooth the interior of the
cylinder.

19. The combination of the pinion mcvable
on the counter-shaft, the gear-wheel, spindle
and chuck, the tool-carriage, a transversely-
adjustable tool-post, a circumferentially-ad-
justable tool-arm, and a grinding-wheel, all
substantially as set forth, whereby the inte-
rior of a hollow cylinder or cone may be
ground.

CHARLES M BROWN,

‘Witnesses:

DAvVID N. STARR,
A. O. BEHEL.
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