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PaTENT OFFICE.

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT, ASSIGNOR TO WALTER
WOOD, OF PHILADELPHIA, PENNSYLVANIA.

TURRET-MACHINE FOR B_‘ORlNG CYLINDERS.‘

- SPECIFICATION forming part of Letters Patent No. 513,827, dated January 30,1894,

Application filed November 38,1898, Serial No. 489,934, (No model.)

To all whom it may concern:

Be it known that I, FRANCIS H. RICHARDS,
a citizen of the United States, residing at
Hartford, in the county of Hartford and State

5 of Connecticut, have invented certain new’

and useful Improvementsin Turret-Machines
for Boring Cylinders, of which the following
is a specification.

This invention relates to that class of tur-

1o ret-machines which are more especially in-
tended  for boring cylinders and like work;
the object being to furnish a turret-machine
adapted for using a series of boring-bars in
succession.

15 Theinvention consists in theorganized ma-
chiine, and in the features and cowmbinations
embodied therein, which are hereinafter more
fully set forth. .

Inthedrawings accompanying and forming

20 a part of this specification, Figure1 is a plan
view of aturret-machine embodying my pres-
ent improvements. Fig. 2 is a front eleva-
tion of the turret-machine showingthe work-
holding table in a different position from that

25 showninFig.1,or atright angles to the length
of the frame of the machine. Fig. 3 is an
end elevation of the machine or lathe as seen
from the right-hand in Figs.1 and 2; in this
view some parts are broken away the better

30 to show certain. features of the construction.

e~ Fig. 4 is a sectional view of the turret and its

¥ . Supports.” Fig. 5 is a sectional view, in line
- b—b, Fig. 4, and is illustrative of the turret-
locking and clamping mechanism, Tig. 6 is

35 a sectional view of the tool-holding chuek.
Fig. 7is a plan view of a portion of the bed
of the lathe and the work-table support. Fig.
8 is a vertical transverse section, in the line
d—d, Fig. 2, showing the work-table and the

40 meansforactuating the same at the left-hand
of said line. Fig. 9 isa rearward view of the
carriage-plate, showing the feed-gearing in
place thereon. TFig. 10 is a vertical section
of the lathe in line e—e, Fig. 2, showing the

45 parts at the left-hand of said line. )

Similar characters designate like parts in
all the figures. ‘ _

The particular kind of turret-machine to
which my present improvements are applied

5o is deseribed and claimed in Letters Patent of

the United States No. 497,212, granted to me
May 9, 1893.

Theframework of myimproved turret-lathe
or machine consists, in the preferred form
thereof shown in the drawings, of the front- 53
wall 2 and the back-wall, 4, these walls being
connected together at the left-hand, or head-
end of the machine, and usually and prefer-
ably (unless the framework should be made
of. excessive length) left open at the right- 6o
hand end thereof, as indicated in Figs.1 and
3. At the base of the frame, each side-wall
thereof is flanged, as at 2’ and 4/, respect-
ively, and these flanges are provided with
suitable holding-down bolts, at a series of 65
points, 10’ and 10, respectively. At one end
of the framework (at the left-hand as herein
shown) this is provided with some suitable
head, as C, whose uprights, 26 and 27, carry
the front and back bearings, 31 and 32, re- jc
spectively, of the spindle D; said bearings
being held in place by caps, 28 and 29, and
cap-serews, 30. :

The spindleD is or may be provided with a
suitable chuek, as F, for receiving the grooved 75
outer end of the tool-carrying bars, and serv-
ing as a meauns for rotating said bars from the
spindle D in a manner hereinafter more fully
set forth.

The upper edge of each of the frame-walls 8o
2 and 41is provided with a carriage-way, these
being designated by 3 and 5, respectively. On
the forward carriage-way 3, the principal car-
riage, designated in a general way by M, is
fitted to slide, while the back carriage-way 5, 85
has fitted thereto the separate auxiliary car-
riage, N. These twocarriages are operatively
connected through the turret-bearing, L, upon
which the turref, K, is journaled.

The main carriage M is herein shown con- go
structed of two principal parts; the carriage-
frame, 55, and the carriage-plate, 56, these
two parts being rigidly connected together by
a series of snitable screws, as 57, Figs. 1 and
3. (In engine-lathes, the part corresponding g5
to the plate 56 is usunally designated as the
carriage “apron.”) Said parts 55and 56 may,
however, be formed integral, being herein
made separate only for the purpose of facili-
tating the construction and the assembling of 10>
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the machine, following in this respect the
usual practice referred to in the case of en-
gine-lathes. The lower edge of the carriage-
plate 56 is fitted upon the lower carriage-way,
45, which way is shown as formed integral
with a rack, G, (this havingthe rack-teeth 42)
that is shown fixed to the front of the frame-
wall 2 by means of a series of screws, 46. Tfor
holding the carriage-plate closely to the said
lower way, and for adjusting any wear or play
thereof, said plate is furnished with the strap,
59, held in place by screws, 60, (see Fig. 9)
and with the gib, 61, adjusted by gib-screws,
(not shown) in a well known manner.

As a means for sliding the carriage M on its
ways by hand,the carriage-plate carriesmeans
for supporting the pilot-wheel-shaft, 139, Fig.
2, to the rearward end of which is fixed (by
means of key, 143) the pinion, 140, whose
teeth mesh with the aforesaid rack-teeth 42.
The forward end of said shaft 139 has fixed
thereto (by means of a key or otherwise) the
pilot-wheel-hub, 150, furnished with the usual
set of pilot-wheel-arms, 156. The feed-gear-
ing here described is organized as shown in
the several figures of drawings, so that the
upper pilot-wheel handle moves in the direc-
tion of the carriage-movement, this organiza-
tion being most convenient for the operator.

For the purpose of feeding the carriage M
on its ways by power, a feed-screw, E, is pro-
vided, this serew being driven from the spin-
dle D, and operatively connected with the
aforesaid pilot-wheel-shaft 139 through inter-
mediate gearingand a feed-cltutch. Thefeed-
serew Eislocated immediately under the front
way 3, and should be supported by suitable
bearings, as, for instance, the bearings 15 and
16, Fig. 2, which may be fixed to the framework
by suitable screws, as 18. The feed-screw
may be actuated from a driving-shaft; and
for this purpose I have shown a set of gears
organized and arranged as follows:—A gear,
191, is carried fixed to the driving shaft, 187,
which is journaled in suitable bearings in the
framework, said shaft beingrotated by means
of a belt applied to a driving-pulley, 175, that
is keyed or otherwise fixed to said shaft.
Said gear, 191, meshes with an intermediate
gear, 192, carried on a stud, 193, fixed in the

framework; the intermediate gear 192 meshes.

with a larger gear, 194, which is fixed to the
left-hand end of a shaft, 195, that is journaled
in suitable bearings in the framework, near
the rearward side of the front wall 2 thereof.
Another and similar gear, 196, is shown fixed
to the right-hand end of the shaft 195, by
means of a key,197, Fig. 3, which gear meshes

- with an intermediate gear, 200, that is car-

60

63

ried by a stud, 201, journaled in a bearing,
202, therefor, fixed to the inner side of the
front wall 2 of the bed. The intermediate
gear 200 meshes with a gear, 203, which is
fixed by means of a key, 204, to the right-
hand end of the feed-screw E; thiscompletes
the set of gears referred to, provided for

518,827

rotating the feed-serew from the driving-
shaft.
The feed-screw E may be operatively con-

nected with the shaft 139 through the gear- 70

ing shown in Figs.3 and 9. This gearing con-
sists of the worm-wheel, 130, Fig. 9, which
meshes at the upper side thereof with the
threads of the screw E, and is carried by a
stud, 131, fixed in the carriage-plate 56. Said 73
worm-wheel 130 carries fixed thereon the pin-
ion, 132, which meshes with an intermediate
wheel, 134, Fig. 2, carried on astund, 135, (also
fixed in the carriage-plate 56,) which wheel

carries another pinion, 137, that meshes with 8o

another gear, 138. The gear 138is preferably
fixed by a key or otherwise to the inner end
of a sleeve, of which the outer end, 145, only,
is shown; said sleeve forms the immediate
bearing of the shaft 139, and is itself jour- 8s
naled in a bearing, 144, which is fixed to the
aforesaid earriage-plate 56 by means of a se-
ries of serews. The enlarged end 145 of the
above mentioned sleeve is bored to receive
the pilot-wheel-hub 150; between said hub go
and sleeve there is arranged a friction-clutch
device (not shown) by means of which the
gear 138 and the pinion 140, engaging the
rack, may be coupled together for simultane-
ous rotation, the hand-wheel, 155, serving as a 95
means for rendering operative orinoperative
said clutch-device. I have not fully shown
the clutch-device in the drawings of this
application, not deeming it necessary; but I

have fully shown and described, and also roo

claimed a eluteh of preferred form in my prior
applieation, Serial No. 434,859, filed May 31,
1892, to which reference may be had for a
further understanding of said device.

As a means for connecting the carriage M 105

with the feed-screw for serew-cutting pur-
poses,said earriage is furnished with the half-
nut, R, Fig. 4, which is formed on the upper
end of a slide, 119, that is fitted to move ver-

tically between the guides 120 and 121, that 110

are fixed to the back side of the plate 56 by
means of screws, 122, as will be understood
from Fig. 9. For operating the feed-nut R,
the slide thereof has formed therein a mor-"

tise, 123, in which is fitted a crank-block, 124, 115

that is carried by a crank-pin, 126, formed
on a shaft, 125, journaled in said plate 56 and
farnished with the handle, 127, whereby to
operate the same for throwing the nut into

engagement or out of engagement with said rzo

feed-screw E, in a well-known manner.

The connection, as hereinbefore mentioned,
between the two carriages M and N, is made
by means of the turret-bearing I. This bear-

ing is shown (see Figs. 1,2, 3,4 and 5) formed 125

integral with the carriage-frame 55 or car-
riage M, and the rearward end, 64, Fig. 8, of
said bearing L is shown journaledin a bear-
ing, 78, formed on the carriage N, which bear-

ing extends forward against the rearward 130

side of the turret I,as will be understood by
comparison of Figs. 1,3 and 4. The carriage
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N is fitted to slide on the carriage-way 5 of
the frame-wall 4 being gibbed thereto by a
strap, 81, that is fixed to the carriage by suit-
able screws, as 82. See Fig. 3.

The turret K, for the purpose of loeking the
same in its successive positions, has formed
on the inner side thereof a series of notches,
53, (see Fig. 5;) and the turret-bearing L, in
that part thereof which lies within the tur-
ret, has formed therein a slot, 65, into which
is fitted a lock-bolt, consisting in the present
instance, of these parts, as follows: Theturret-
engaging portion of the lock-bolt is formed of
two parts, 71 and 72, which together at the
outer edges thereof fitin and fill the bevel-
sided grooves, or notches, 53; said parts 71
and 72 being preferably, operatively con-
nected by a tongue-and-groove at 49, as illus-
trated in Fig. 5. Between the tapered lower
edges of the lock-bolt plates 71 and 72is fitted
the wedge, 70, whose upper side is tapered,
as shown in Fig. 5, to spread the lock-bolt
plates, and whose lower side, as shown in
Fig. 4, is tapered longitudinally as a means
for actuating the same.. Said wedge 70 fits
into the correspondingly inclined groove, or
channel, 48, formed in the shdlnw shaft 67.
This shaft thes within the bore, 66‘ of the
turret-bearing L, being actuated longitudi-
nally by means of a pinion, 73, whose teeth
mesh with the teeth, 68, of said shaft 67. The
pinion 73 is actuated by means of a lever,
77, Figs. 1, 2 and 3. A pin or screw, 76,

ﬁxed in the carriage-frame 55, has a pomt

entering the groove 75 (Fig. 2) of the pin-
1on-shait 73, f01 the purpose of normally pre-

- venting the displacement of said shaft; this

40

45
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simple retaining device, being of itself well
known, will be understood without a more
particular description thereof. The turret-
bearing L being slotted at 65 as described,
and the turret-locking device being consti-
tuted of the two plates 71 and 72 and the

‘wedge 70, these parts constitute a turret-lock-

ing-and-clamping apparatus operating to si-
multaneously clamp the turret when the same
is locked in position, by expanding the tur-
ret bearing within the bore of the turret.
The wedge 70 being forced outward by the
incline of the shaft or wedge 67, spreads the
two plates 71 and 72 apart and against the
sides of theslot 65 to expand said tum et-bear-
ing firmly within the turret; at the sametime,
as herembefoxe stated, the wedge forces said
plates outward into one of the turret-notches
53, thereby firmly locking the turret-against
rotation. This turret- 10ck1ng-and clampmw
apparatus is shown and deseribed in my afore-
said Letters Patent No. 497,212,

A series of tools or tool-carrying bars, des-
ignated respectively by T, T/, T% T3, is
shown carried by the turret K bem(r sup-
ported by the shanks thereof in suitable
chucks, as 8, carried in the turref-holes 51.
In Figs. 1 and 3, some of these tool-bars are
omitted for the purpose of simplifying the
figures of the drawings. In Fig. 2, the tocl-

bar T is shown carrying a tool, 232, for bor-
ing out the hole, 240, of the piece of work, as
H, and the tool-bar T’ is shown furnished
with a mill, or facing-tool, 235, for finishing
the face of the piece H about the bore 240;
likewise the bars T and T® are furnished with
a boring-tool, 236, and mill, 238, respectively,
for boring out the hole, 241, and facing about
said hole.

For the purpose of illustrating the practi-
cability of boring and finishing holes of vary-
ing angles in work of irregular shape,I have
shown in Iigs. 1 and 2 a piece of work hav-
ing two holes, 240, 241, formed therein in dif-
ferent planes. In Fig. 1, the work-holding
table, upon which the work is secured, is
shown as set at an inclination to the axis of
the tool-driving spindles D, to bring the hole
241 in axial alignment with the tool which is
shown in operative position, while in Fig. 2
said table is set substantially at right angles
to the axis of the spindle which brings the
other hole 240 in operative axial dll“ﬂﬂl&ﬂt
with the tool operating upon it.

The tool-bars T are carried in sultable
chucks as 8, in which they are securely held
against longitudinal movement but are free
to be rotated therein. In Fig. 6 one of said
tool-holding chucks is shown in section with
a tool-bar held in place therein. Said chuck
consists of the stem or shank, 221, fitting the
sockets 51 of the turret, the body 220, bored
to receive a bushing, 223,in which the shank,
230, of the bar T is freely fitted, and a cap,
224, engaging a flange or collar, 231, on the
tool-bar, thus securing said bar against lon-
gitudinal movement in the chuck. The cap
224 is preferably screwed onto the forward

70

75
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end of the chuck-body, bringing up against -

the flange, 222, thereof so as not to cause
binding of the bar-flange 231 between the
bushing 223 and the cap. Said cap is pref-
erably split on one side as at 225, and fur-
nished with a binding-serew as 226, for prop-
erly securing the same.

The tool-barb T, carrying the tools, are ro-
tated from the driving-shaft 187, by the fol-
lowing means: The shaft 187 is a splined
shaft, the spline, 190, shown in dotted line$
in Fw 2,running nearly the full length there-
of; a ﬂau«red pinion or gear, 189, is keyed to
the shaft 187 by means of sald sphne, being
fitted to slide longitudinally on the shaft;.
An intermediate shaft, 184, is journaled in
bearings formed in the head C, and has fixed
thereto by means of a key, or otherwise, a
gear 186 meshing with the pinion 189; a pin-
ion, 185, also fixed to the shaft 184 meshes
with the spindle - gear 183, for driving the
spindle.
it permits of the head C being adjustable lon-
gitudinally of the bed, the gear 189 sliding on
the driving shaft when the head is moved.
The head C rests on the ways 181 and 182
that are formed on the bed B, and may be se-
cured thereon by means of straps and screws
in a well known manner.

IIC

115

120

125

This construction is preferable as -

130
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A suitable chuck as F, is carried by the
hollow spindle D and is bored at 210, to re-
ceive the forward ends of the tool-bars; said
chuek is furnished with a pair of rollers, 212,
journaled on a shaft, 213, and with a second
and similar pair of rollers, 214, journaled in
a like manner on a shaft, 215, said pairs of
rollers lying in the grooves, 211, that are
formed in the chuck-body. The said chuck-
rolls engage the corresponding grooves, 232,
formed in the tool-bars and act as keys for
rotating a particular tool-bar (when in en-
gagement therewith) on the rotation of the
spindle D.

Referring to Figs. 1,2, 3,7 and 8, I have
shown a convenient form of work-holding ta-
ble, designated in a general way by W. Said
table is furnished with means for vertically
and laterally adjusting the same, it being
also rotatable. Such a work-table is deemed
preferable as it permits of the boring of a
number of holes in the same piece of work
without changing the location of the work on
the table after it has been once secured there-
on; and said holes may be in the same plane
or in different planes, and at different angles.

For supporting the table W in the machine,
I have provided a suitable bracket, 245,
(shown best in Figs. 7 and 8) secured to the
bed of the machine by bolts as 246, which pass
through the walls 2 and 4 of said bed. Said
bracket is bored at 247, toreceive the column,
250, of the table and is split on one side at
249 for a portion of its length, and provided
with a binding-serew as 248, for the purpose
of securely clamping the table at a required
height. The enlarged upper end or plate,
251, of the column has formed thereon the
guides, 252 and 253, between which is fitted
the tongue, 264, of the table, 266; said table
is provided with a serew, 255, engaging the
nut, 254, Fig. 8, of the column as a means for
moving the table laterally of the column. I
have also shown adevice for raising and low-

ering the work-table W, consisting of an ele-

vating-serew, 256, journaled at its lower end
in the bed B and engaging the column 250;
said screw has fixed thereto a bevel gear, 257,
engaging a similar gear, 258, which is carried
on a stud, 259, that is journaled in a bearing,
260, fixed to the bed. To the opposite end of
the stud 259 there is fixed a gear, 261, which
meshes with a similar gear, 262, that is formed
on or fixed to the stud, 263, journaled in the
front wall 2 of the bed B; by means of a
wrench or crank applied to the squared head
of stud or shaft 263, the serew 256 may be
turned to raise or lower the table W. A se-
ries of T-slots, 265, may be formed in the ta-
ble 266 to facilitate the holding of the work
to the table. .

By comparison of Figs. 1 and 3, it will be
seen that the carriage-frame &5 projects little,
if any, beyond the plane of the inside of the
front way 3, thus leaving substantially the
entire space between the two carriage-ways 3
and 5 for the sweep of the tool-arms carried

513,827

by the turret. This will be obvious from in-
spection of Figs.1 and 7, in both of which the
guide-blocks O and P are shown projecting
inwardly from their respective ways for a dis-
tanee equal to, or greater than, the width of
their respective guide-grooves 102 and 110.
By means of this organization of the mechan-
ism, the entire space between said carriage-
ways is made available for the passage of the
cutting appliances carried by the turret.

In Fig. 3, a pit, 165, is shown underneath
the machine and between the frame-walls 2
and 4 thereof. This illustrates one of the
principal objects of the machine, which is to
furnish a mechanism adapted for the use of
long boring-bars, as for instance, the boring-
bar T3 which bar may, as shown in the draw-
ings, project from the turret a much greater
distance than the length of the lathe car-
riage, the necessary room for swinging the
same {when the bar is longer than the height
of the machine) being obtained by means of
a pit, as herein described.

By means of the organized machine herein
described, the long tool-holding bars required
for finishing certain parts of steam-engines
for boring cylinders and like work, may be
carried by a turret,and at the same time the
operator may stand close to the machine,
where he can properly manage the same and
observe the progress of the work as this pro-
ceeds.

In Figs. 1,2 and 10, have shown one form
of mechanism for adjusting the spindle-sup-
porting head longitudinally of the frame of
the machine. It will be understood, however,
that I do not desire to limit myself to this ex-
act construction of adjusting mechanism, as
any device for accomplishing this end might
be used without departing from my invention.

Having thus deseribed my invention, I
claim—

1. In a turret-machine, in combination, a
revoluble turret adapted for sliding move-
ment, a tool-driving spindle, a tool-bar or tool
adapted for engagement with said spindle and
in rotative engagement with the turret, means
for rotating the spindle and tool-bar or tool,
and means forsliding the turret,substantially
as described.

2. Inaturret-machine of the class specified,
in combination, a turret revolubly supported
by and intermediate to two sliding carriages,
a sliding head, a spindle journaled therein,
mechanism for rotating said spindle, and a
tool or tool-bar carried by said spindle and
engaging with and rotating in the turret, sub-
stantially as and for the purpose set forth.

3. In a turret- machine, the combination
with the frame thereof, of a turret revolubly
supported for sliding movement longitudi-
nally of the frame toward and from the tool-
driving spindle, a chuck or tool-holder remov-
ably fixed in said turret, a tool-bar or tool
revolubly supported at one end in said chuck,
a tool-driving spindle adapted for engaging
the opposite projecting end of, and for rotat-
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ing sai(_i‘ tool-bar or tool, means for rotating
said spindle, and means for moving the tur-
ret toward and from said spindle, substan-
tially as deseribed. =~ - -

4. Inaturret-machineof the classspecified,
the combination with a revoluble turret sup-
ported for sliding movement, of a tool-driving
spindle revolubly supported in a head adjust-
ably mounted upon the frame of the machine,
a tool-bar or tool engaging the turretand spin-
dle so as to rotate in the turret and slide in
and be driven by the spindle, and mechanism
for rotating said spindle and tool, or tool-bar,
substantially as and for the purpose deseribed.
5. In aturret-machine of the class specified,
in combination, a revoluble and sliding tur-
ret, a longitudinally adjustable tool-driving
spindle, a tool or tool-bar supported, in an op-
erative position, at both ends, one end in ro-
tative engagement with the turret and the
opposite end in non-rotative engagement with
the spindle, and means for moving the turret
toward and from the spindle, and means for
rotating the spindle and the tool or tool-bar,
substantiallyasand for the purposedescribed.

6. Inaturret-machine of the class specified,
the combination with the frame, a revoluble
turret mounted upon a carriage having a slid-
ing movement longitudinally of the frame, a
series of radially-disposed tool-bars or tools
all of which are in engagement at one end
with, and adapted for rotation in,said turret
and are adapted for being brought success-
ively into axial alignment with the tool-driv-
ing spindle, and a tool-driving spindle con-
structed for engaging the opposite projecting
end of each tool-bar successively, and for ro-
tating said tool-bars successively as they are
brought into position, substantially as de-
seribed and for the purpose set forth.

o 7.In a turret-machine of the class specified,
in combination, a sliding carriage, a revoluble
turret supported thereon, aspindle construet-
ed for engaging one end of a tool-bar and for
driving the same, a series of radially dis-
posed tool-bars or tools supported at one end
for rotation in the turret and adapted to be
proqght successively with their opposite pro-
Jeeting ends into sliding engagement with the
spindle whereby they may be successively ro-
tated, means for rotating said spindle, and
means for moving the carriage toward and
from said spindle, substantially as described.

8. In a turret-machine, the combination
with a revoluble and sliding turret, of a lon-
gitudinally grooved or ribbed tgol-bar revolu-
bly supported at one end upon the turret and
adapted for carrying a cutting-tool interme-
diate to its ends, a tool-driving spindle and

key-devices carried thereby adapted for en--

gagement with the ribs or groovesin the tool-
bar for the purpose of driving the said tool-
bar, and means for rotating said spindle, sub-
stantially as and for the purpose described.
9. The combination in a turret-machine
with a revoluble turret adapted for sliding
movement, of a tool - bar longitudinally

grooved or ribbed at one end and revolubly
supported at its opposite end by the turret, a
cutting-tool carried by said barintermediate
to its ends, a hollow spindle carrying rollers
adapted for engagement with the grooved or
ribbed end of the tool-bar, for the purpose of
driving said tool-bar and at the same time
allowing anti-frictional longitudinal move-
ment thereof, and means for rotating said
spindle, snbstantially as described.”

10. In a turret machine of the class speci-
fied, the combination of .a revoluble turret
adapted for sliding movement toward and
from the tool-driving spindle, a series of tool-
bars equi-distantly disposed and revolubly
supported at one end thereof upon the periph-
ery of the turret and having their opposite
endsgroovedorribbedlongitudinally,ahollow
spindle provided with roller bearings adapted
for engagement with the grooved end of the
tool-bars as they are successively bronght
into axial alignment therewith, means for
rotating said spindle and tool-bar, and means
for bringing each of the series of tool-bars,
successively, into alignment and engagement
with the spindle, and means for locking the
turret against rotary movement when each
of its tool bars are brought into operative po-
sition in engagement with the spindle, sub-
stantially as deseribed. =

11. In a turret-machine of the class speci-
fied, in combination, a revoluble turret adapt-
ed for sliding movement, a tool-driving spin-
dle, a tool-bar or tool adapted for engagement

‘with said spindle and in rotative engagement

with the turret, means for rotating said spin-
dle and tool-bar or tool, and a work-holding
table intermediate to said spindle and tur-
ret, substantially as and for the purpose de-
scribed.

12. In a turret-machine of the class speci-
fied, in combination, a revoluble turret, a tool-
driving spindle, a tool engaged at one end
and driven by said spindle and revolubly
supported at its opposite end by the turret,
means for rotating said spindle, and a verti-
cally and laterally adjustable work-holding

.table intermediate to said spindle and tur-

ret, substantially as and for the purpose de-
scribed. , ,

13. In a turret-machine of the class speci-
fied, in ecombination, a revoluble turret adapt-
ed for sliding movement toward and from the
tool-driving spindle, a tool-driving spindle, a

tool-bar or tool adapted to be brought into-

engagement with said spindle at one end,
and in rotative engagement at its opposite
end with the turret, means for rotating said
spindle and tool-bar or tool, a work-holding
table located intermediate to said spindle
and turret and adapted for vertical, lateral
and rotary adjustment, and means for ad-
justing said table and locking the same in
adjusted position, substantially as and for
the purpose described.

14, In a turret-machine of the class speci-
fied, the combination with the frame thereof,
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of two remotely disposed parallel sliding car-
riages, a vertically revoluble turret supported
by and intermediate to said carriages, a tool-
driving spindle revolubly supported upon a
head adapted for sliding adjustment upon the
frame of the machine, means for moving the
turret-supporting carriages toward and from
the spindle, tool-bars or tools revolubly sup-
ported at one end by the turret and adapted
for being brought into sliding engagement at
the opposite end with the spindle, means for
locking said turret against movement when
the tool or tool-barisin engagement with said
spindle, and an adjustable work-holding ta-
ble located below and intermediate to said
spindle and turret, means for driving said
spindle and tool or tool-bar, and means for ad-
justing the said table and locking the same in
adjusted position, substantially as deseribed.

15. In a turret-machine of the class speci-
fied, the combination with the frame of a spin-
dle-supporting headlongitudinally adjustable
upon said frame, means for adjusting said
head and securing the same in adjusted posi-
tion, a tool-driving spindle, and meaus for ro-
tating said spindle, a revoluble turret capable
of a sliding movement toward and from the
spindle, actuating mechanism therefor, a tool
or tool-bar driven by the spindle and revolu-
bly supported by the turret, and a work-hold-
ing table intermediate to said spindle and tur-
ret, substantially as described and for the
purpose set forth.

16. In a turret-machine of the class speci-
fied, arevoluble turretand a tool-driving spin-
dle both of which are adjustable toward and
from each other, and both of which have ad-
justing mechanism and means for securing
them in adjusted position,inconibination with
a tool or tool-bar revolubly supported at one
end by the turret and supported at its oppo-
site end by the spindle so as to revolve with
said spindle, and means forrotating said spin-
dle, substantially as and for the purpose set
forth.

17. In a turret-machine of the class speci-
fied, in combination, a revoluble turret and
a tool-driving spindle adjustable toward and
from each other, and both of which are pro-
vided with adjusting mechanism, a tool or
tool-bar supported at one end by the tool-
driving spindle, and at the other end by the
turret, a locking device connected with the
turret for locking the same when thetool isin
operative position, an adjustable work-hold-
ing table intermediate to said turretand spin-
dle, meansfor rotating the spindle, and means
for adjusting the work-holding table, sub-
stantially as deseribed.

18. In a turret-machine of the class speci-
fied, in combination, a tool-driving spindle, a
revoluble turret supported for movement to-
ward and from the spindle and having tool-

receiving sockets therein, a tool-holder or

chuek consisting of a body bored to receive 65

a bushing and having a shaft fitted in the
turret-socket, a bushing fitted in the bore of
said chuck-body,a cap fitted to the outer end
of said chuck-body, a tool-bar revolubly sup-
ported at oneend in the hushing and having
acollaror flange interposed between the outer
end of the bushing and eap of the chuck and
carried at its opposite end in sliding engage-
ment with the spindle, and means for rotat-
ing said spindle, substantially as deseribed.

19. The combination in a turret-machine,
of a tool-driving spindle revolubly supported
in a sliding bead, a turret having sockets
therein, a centrally-bored chuck or tool-holder
fitted to the socket of the turret and having
its outer ends screw-threaded, a serew-thread-
ed cap fitting the outer end of said tool-holder,
and a tool-bar or toolengaging the tool-holder
at one end and the spindle at the opposite
end so as to revolve in the tool-holder and
slide in and be driven by the spindle, and
means for driving said spindle, substantially
as described. ‘

20. In a turret-machine, the combination
with the bed, of a revoluble spindle, means
for rotating said spindle, a revoluble turret
supported for sliding movement toward and
from the spindle, and a toolengaging the tur-
ret and spindle so as to revolve in the former
and slide in, and be driven by the latter,sub-
stantially as desecribed. ]

21. In a turret-machine of the class speci-
fied, the combination with the bed of the ma-
chine, of adriving spindle and a turret mount-
ed for movement toward and from each other,
a tool-bar engaging the turret and spindle so
as to revolve in the turret, and slide in, and
bedriven by the spindle, a cutting-tool mount-
ed upon said tool-bar intermediate to its ends
and adapted forrotationtherewith,and means
for rotating the spindle, substantially as de-
seribed.

22. In a torret-machine of the class speci-
fied, the combination with the bed of the ma-
chine, of a revoluble spindle and a revoluble
turret supported thereon for movement lon-
gitndinally thereof, a tool-bar supported at
one end in the turret and at its opposite end
in the spindle so as to revolve in the turret
and to slide in and be driven by the spindle,
a tool carried by said bar intermediate to the
ends thereof, an adjustable work-holding
table supported intermediate to the spindle
and turret, means for driving the spindle,
and means for moving the spindle and tur-
ret one toward the other, substantially as de-
scribed.

FRANCIS H. RICHARDS.

Witnesses: :

JOoHN L. EDWARDS, Jr.,
FRED. J. DOLE.

70

75

8o

90

93

100

10§

I10

11§

120



