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To all whomny it may concermn:

Be it known that I, JouN L. BoGERT, of
Flushing, in the county of Queens and State
of New York, have invented an Tmprovement
in Lathes, of which the following is a specifi-
cation.

This lathe is especially intended for turning
up and finishing the ends of axles, but may be
made use of in turning and finishing other
articles, especially those that are compara-
tively long and in which the end portions re-
quire to be turned and finished.

In myimprovement I make use of two head-
stocks, one of which is adjustable, so that the
head-stocks ean be placed at the desired dis-
tances apart-to suit the length of axle. Each
head -stock has a tubular spindle, through
which the axle is to be passed, and upon the
outer end of each spindle is' a chuck to adjust
and clamp the axle, so that the axle may be
revolved by power applied to it close to where
the turning-tools are acting, thus preventing
the axle springing or vibrating as the turning
progresses.

The ends of axles are usually tarned off
tapering, and two tools are properly made use
of—one to rough the surface and the other fo
finish it. In my lathe these two tools are
mounted upon one slide, and there is a taper
attachment that first brings into action the
roughing-tool, as the tool-holding slide is mov-
ing in one direction, and then it brings into
action the finishing-tool, as the tool-holding
slide is moving in the other direction. These
tools and tool-holding slides and taper at-
tachments are applied at the two ends of the
axle that is being turned, and one attendant
is able to oversee the action of the four turn-
ing-tools. DBesides the taper turned upon the
ends of the axle, it is necessary to finish off
each point or end of the axle with the shoul-
der or collars and screw for the attaching-nut.
To effect these objects I make use of turret-
heads of peculiar construction to hold the
turning, boring, or serew - cutting tools, and
these are brought into action successively dur-
ing the time that the finishing cut is in action
upon the taper surface of the axle, and I make
use at one end of the lathe of a horizontal tur-
ret-head upon a vertical axis and having ra-
dially-projecting tools, and at the other end of
thelathetheturret-head stands vertically upon

{(Xo model.)

ahorizontal axisand the toolsare parallel to the
axis, and, in order to allow for the insertion or
removal of the axle, this vertieally-revolving
turret-head is recessed at one side, so as to give
the space necessary for freely inserting or re-
moving the axleé.

By my improvement awagon-axle forged in
one piece is completely turned and finished at
both ends while in the one machine, and two,
and sometimes four, tools are in operation at
the same time upon the axle without any risk
of trembling or inequalities in the action of the
tools, becaunse the support for the axle and the
power by which it is rotated are at the outer
portions of the axle, close to where the turning
operations are being performed; and I remark
that the respective parts of this lathe have
been invented and constructed with speecial
reference to their joint action in turning and
finishing wagon-axles; but I do not limit my-
self to any particular article upon which the
lathe is made to operate, nor to the use of all
portions of the machine simultaneously, as
some parts of said machine are not always re-
quired and some parts may be used separately.

In the drawings, Figure 1 is a perspective
view at one side of the machine. Fig. 21s a
similar view at the other side of the machine,
Fig. 8 is a plan viewshowing one of the head-
stocks partially in section and one of the slides
carrying the turning-tools and the antomatic
taper attachment.. Fig. 4 is a plan, in larger
size, of the vertically-revolving turret. Fig.
5 is a vertical section of the same. Fig. 6 is
an elevation, and Fig. 7 is an end view, of the
turret-head partially in section and a cross-
section of the upper part of the bed of the
machine. Fig. 8 is a section of the bolt, trig-
ger,and case. Fig.9 isa section, inlarger size,
through the line 2 X, Fig. 3, with the tool-
holders partially in elevation. Fig. 10 is an
end view, partially in section, of the carriage,
slide, slide-rest,taper-bar,sectors, and bracket;
and Fig. 11is a diagram illustrating the paths
described by the turning-tool and the position
of the taper-bar with respect thereto.

The head-stocks A. A’ rest upon and are
bolted to the bed B of the machine, whieh bed
is of suitable length and is supported upon the
columns B, and upoun the top edges of the bed
there are V’s or guides, upon which the parts
rest and upon which they can be moved engd-
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wise of the lathe. The head-stock A is a fix-
ture, and the head-stock A’ ecan be moved along
50 as to accommodate different lengths of axles
or other articles to be turned and finished.
Each head-stock has through the samea tubu-
lar spindle, A? (see dotted lines, Fig. 8,) upon
the end of which is a chuck, A’ of any suit-
able construction adapted to grasping, adjust-
ing, elamping, or holding centrally the axleor
other article to be turned and finished, and at
the back end of each tubular spindle isa driv-
ing-gear, C.

The cone-pulley C' is adapted to receive a
driving-belt, and it is mounted upon the shaft
C?, that revolves in bearings upon the respect-
ive head-stocks A A’, and there is back gear-
ing having wheels 2, 3, 4, b, and a back shaft,
6, by which the speed and power of the shaft
C* may be varied, as usunal, and there are gears
C* upon the shaft %, gearing into the toothed
wheels Cuponthe respective tubular spindles,
so as to drive both tubular spindles with per-
fect uniformity. One of these gears C'is pro-
vided with a key or feather within a slot in
the shaft (%, so that such gear C* may be moved
endwise upon the shaft C* when the head-

stock A’is adjusted, and this gear is made’

with a sleeve or tubular axis surrounding the
shaft C’ and entering a bearing at one side of
the head-stock A’, so that the gear will be
moved endwise of the shaft in the act of ad-
justing such head-stock A’

The tools that act to turn the tapering ends
of the axle D or other article that is being
turned are supported by tool holders and car-
riages provided with taper attachments, and
as these appliances are alike in every respect,
I will deseribe only one of them, the same let-
ters of reference being made use of upon both.

E is the roughing-tool, K its tool post or
holder, and E* the slide rest or support.

I is the finishing-tool, ¥ its tool post or
holder, and F¥* the slide rest or support.

The tools E F are of any character suitable
for the work to be performed, and the tool
posts or holders may be of any desired con-
struction. I, however, have shown and prefer
to use tool posts or holders such as shown in
my application No. 222,261, filed December 22,
1886.

G is a cross-slide, upon which the slide rests
E* F* are supported, and there is a screw, 8,
passing throngh a lug on the cross-slide G and
acting upon the slide-rest F* for adjusting the
same, and there are lock-nuts upon the screw
for holding the parts firmly after the tool-post
and tool have been adjusted, and the hand-
wheel 9 and its screw 18 are provided for ad-
justing the sliderest I¥?, and there is a screw-
stop, 10, in the cross-slide G, which determines
the point to which the slide B’ and tool E may
be moved toward the work. The hand-wheel
9 and its screw are made use of for drawing
back the tool E out of its way when the axle D
is beinginserted orremoved. Thiscrogs-slide
G rests upon the cross-bar of the carriage H,
that slides upon the guides or V’s of the upper
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surface of the bed B, and to this carriage the
apron H’ is aitached and hangs down at one
side of the lathe, and this apron and carriage
are fed endwise of the bed B by any suitable
mechanism, such as a serew. Usually, how-
ever, the shaft 12 is rotated by the gears 13,
14, and 15, and there are clutches 16 and 17,
with the elutch-levers 18 and 19, to which the
shifting-rods 20 and 21 are connected, and
upon-the shifting-rods are the collars or tap-
pets 22, for stopping the feed at the proper
points.

H? are the hand-wheels, with which the
necessary gears and clutches are made use of
for connecting ‘and disconnecting the revolv-
ing feed shafts and the pinions that act against
the rack-teeth 23 on the bed. These devices,
being of ordinary construction, do not require
further description.

Atthe opposite sideof the bed B to theapron
a dovetail slide, B? is formed, receiving the
brackets K, which support the taper bars L
and the devices therewith connected.

In the end of the slide G is a hole, through
which a vertieal pin, 7, passes into the traveler
I/, that rests upon and grasps the sides of the
taper-barl.. Attheendsof thetaper-barLare
transverse curvedslots, through which pass the

“vertical bolts 25 and 26, that enter the bracket

K, and thesurface of this bracket K adjacentto
the bolts 25 and 26 is flat, so that the taper-bar
L rests thereupon and may be clamped by such
bolts and held at any desired inclination to a
vertical plane passing longitudinally through
the lathe; hence as the carriage H is moved
aloug the bed of the lathe the traveler L' upon
the taper-bar and the vertical pinl give to the
cross-slide G and the tools carried by the same
a movement transversely of the lathe and cause
the tool to turn off the axle D with the desired
taper. ' .

The taper-bar L requires to be moved later-

ally to bring the finishing-tool F up against’

the axle and to move the roughing tool K out
of the way, and this lateral motion has to be
sufficient to prevent the roughing-tool coming
in contaet with the work under any cireum-
stanees. If this taper-bar were of a sufficient
length to allow of the necessary conditions in
moving the tools, the taper-bar might swing
upon a pivot-bolt at one end and be moved by
hand an equal distance first one side and then
the other side of a central line or plane; but
under most circumstances a long taper-bar
would be iuconventent. I therefore provide
for using a short taper-bar and insuring a
proper motion to the same for operating upon
the roughing and finishing tools. . With this
object in view the upper surfaceof thebracket
K is recessed for the reception of the sector-
levers N N’,. which are pivoted at 28 29 upon
the bracket K,and the teeth of the sectors are
fitted accurately and they can be turned to-
gether upon theirrespective pivots. Thedis-
tant end of one sector-lever is longer than
that of the other, and hence the bolt 30 de-
scribes a longer arc of a cirele than the bolt
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31, and the bolts 30 and 31 conneet the taper-
bar L to the sector-levers N N/, and there are
stop-bolts 32, passing through the end portion
of the taper-bar at the ends of the slot receiv-
ing the clamping-bolt 26, which bolts 32 limib
the extent of the swinging movement that is
given by hand to thetaper-bar L. The oper-
ation of this part will be apparent by refer-
ence to the diagram Fig. 12, in which the di-
verging lines 34 and 35 represent vertical
planes passing through the taper-bar in its
two positions, and thelines 36 and. 37 the path
deseribed by the roughing and finishing tools.
‘When the turning operation is commenced,the
roughing-tool I is in the position indiecated,
and the taper-bar L occupies the position indi-
cated by the line 35, and hence the roughing-
tool E is properly moved in the direction of
the arrow in turning the taper. When the
taper of the axle has been roughly turned by

- thetool K, the feed is stepped antomatically,as
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usual, and the attendant loosens the clamping-
bolts 25 and 26 and pushes the taper-bar L
over into the positionindicated by the line 34,
the adjusting-screws 32 stopping against the
bolt 26 and limiting the motion. The bolts
25 and 26 are now tightened and the lathe
started in the reverse direction. Inthe actof
moving the taper-bar L the finishing-tool F
has been moved from the position 38 to the
position 39, and the roughing-tool E from the
position 40 to the position 41, and as the car-
riage and toolsaremoved back in the opposite
direction the finishing-tools turn off the taper
from the inner end of the axle along toward
the outer or smaller end of the taper, thus fin-
ishing off the tapering portion of the axle, the
tools being beyond the end of the axle and out
of the way when another axle is introduced.

The two ends of the axle are simultaneously
acted upon, the roughing-tools being set to act
preferably from the smaller ends of the axle
toward the head-blocksand thefinishing-tools
in the reverse direction. After the axle hag
otherwise becn finished, as hereinafter de-
seribed, it is removed from the chucks and
tubular spindles and another axle inserted,
the taper-bars I are loosened and againsetin
the positions indicated by the line 35, and the
turning operations repeated.

It will be apparent that the éxtent of taper
may be varied by the adjusting-screws 32 to
allow more orlesslateral motion, and that the
respective roughing and finishing tools can be

5 adjusted by moving the slide-rests upon the

cross slide G, so as to adapt the tools to differ-
ent sizes of articles or to different degrees of
taper, and the distances betweenthe tools will
always be greater than the diameter of the
article turned, because each tool is moved to-
ward the article to be turned when the taper-
bar is shifted to the proper position to act
upon that tool.

If it is desired to revolve the lathe always
in onedirection, the cutting-edge of the finish-
ing-tool I will stand downwardly instead of

' holding sockets.

upwardly, as indicated. by dotted lines in

Fig.1.

The end of the carriage H that projects over
the taper-bar forms an open jaw, in which the
slide G moves back and forth with the vertical

pin Zand the traveler I/, and it is preferable to.

tie these ends of the carriage II together by
the bolt H?, to prevent the parts springing.

Near the ends of the bed B are the turret-
stocks O O'. These can be properly placed
and clamped by the ordinary anchors and
bolts, 42, and upon the turret-stocks are the
turret-slides P P".

Q is a horizontally-revolving turret-head,
and- Q is a vertically-revolving turret-head.
In the horizontal turret-head the holes for the
tools Q’ pass in either radially or parallel to
the radius, according as the vertical axis lies
in the vertical longitudinal planethrough the
axle that is being turned or not; butin allin-
stances the horizontal axis of the vertically-
revolving turret-head Q lies outside a verti-
cal plane, passinglongitadinally through the
axle, so that the axle D may be freely inserted
or withdrawn after the turret-head has been
revolved, so as to bring the opening 45 in line
with such axle D, as indicated in Fig. 7, in
which.the dotfed ecircle represents the posi-
tion which the axle occupies when it is being
drawn out from the tubularspindles or passed
into them.

The devices made use of for rotating the
horizontally-revolving turret-head correspond
to some of the devices employed in rotating
the vertically-revolving turret-head. 1 will,
however, first describe the vertical turret-
head represented in larger size in Figs. 4, 5,
6,and 7.

The holes 46 for the boring, turning, taper-
ing. or other tools Q’ are parallel with the axis
of the vertical turret-head, and there is a
clamping-block, 47, and screw 48 in a recess
at each tool-holding socket, as indicated in
Fig. 7, to clamp and hold the tool in its place.
There may be any desired number of tool-
I have shown five; and the
tools themselves will vary according to the
finish that is reguired at the end of the axle or
other article.

Upon the turret slide P’ is a vertical eylin-
der, P?, supporting a horizontal head, P’ the
parts P, P’ aud P and a brace, P, being
preferably cast together. Thehead P’ supports
the spindie R of the turret-head @', whieh spin-
dle is received in tapering bearings in the head
P? and the back central portion of the turret-
head Q forms a flat bearing-sarface against
the end portion of the horizontal head P and
there is a clamp-bar, R, with a hand-wheel,
R? screwed on itsrear end, by means of which
the turret-head @ is drawn firmly against the
forward end of the horizontal head P? and
clamped immovably after the proper tool has
been brought around to place for acting upon
the end of the axle D, and the turret-slide P’
is moved upon the turret-stock O’ by means of
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a pinion, S, rack &, shaft &, and hand-levers
7 to bring the tool up to place and cause it to
act properly in turning or finishing the end of
theaxle. After thishasbeen done, the turret-
slide and turret are moved back sufficiently
to separate the tool from the axle, and the
handle R’ is partially turned to loosen the tur-
ret-head, and the slide P’ is run back by the
pinion S sufficiently to rotate the turret head
automatically and bring the next tool around
into position for action.

Upon the spindle R is a bevel-pinion, T,
gearing to a similar bevel-pinion, T', upon a
vertical axis, 50, within the cylinder %, and
at the bottom of this axis 50 a ratchet-wheel,
51, is firmly seecured. Upon the turret-stock
O’ is a pawl, 52, having a vertical axis, the
swinging end of which is kept toward the
ratchet-wheel 51 by a suitable spring, and as
the slide I’ is run back and the wheel 51 car-
ried bodily against the pawl 52 the pawl ro-
tates thesaid ratchet-wheel onetooth,and turns
the vertical axis 50 and bevel-pinions T and
T, and rotates the spindle and vertical turret-
head to bring another tool into position for
acting upon the axle. A similarratchet-wheel
and pawl are made use of in rotating the verti-
cal axis of the horizontally-revolving turret-
head Q. In this case, however, the pinions T
T" are not required, and the axis 50 becomes
the axis of the said horizountally - revolving
turret-head Q.

It is important to make nse of a bolt enter-
ing the turret-head to determine the exact po-
sition to which the turret-head is turned by
each partial rotation,andthis boltis preferably
actuated automatically in the manner next
described.

The bolt U is made w1th aslightly-tapering
end to enter one of the holes 60 in the back
of the vertically - revolving turret-head Q.
These holes and the bolt are so placed that
when the bolt enters one of the holes one of
the tools Q' will be exactly in line with the
axis of the axle D. This bolt U has a body
with V-shaped edges 61, and thesame is with-
in a longitudinal channel upon the turret-slide
P, and there is a cap, U’, covering the bolt,
and a wedge, 62, between the cap and the body
of the bolt, and this wedge has a V- shaped
groove at its back surface, receiving the V-
shaped edge of the body of the bolt. By set-
ting up this wedge from time to time any wear
in the parts is compensated, so that the posi-

5 tion of the bolt is not changed by the adjust-

ment. At the rear end of the bolt is a stem,
63, and head 64,and around the stem isa heli-
cal spring within the cap 65, which spring
tends to project the bolt into the hole in the
vertical turret-head, and the bolt can be drawn
back by hand whenever necessary by grasp-
ing the head 64, and this spring projects the
bolt into the hole in the vertieally-revolving
turret -head when the turret-head has been
turped and the hole is brought into line with
the bolt. In order to draw back this bolt
automatically, I make use of a hanging cam-

lever, V, the upper end of which occupies a
mortise in the bolt U, and the pivot-pin passes
through the bolt and the hanging cam-lever,
and there js a mortise in the case, in which
this lever V hangs freely; but when the bolt
is projected into the hole in the turret-head
the convex or cam portion of the lever V is
adjacent to the forward end of the mortise, as
seen by dotted lines in Fig. 6, and after the
turret-head has been moved to clear the tool
from the work the lower end of the lever V
is near the projection or finger V', that extends
out from the turret-stock 0.

The operation of these parts is as follows:
After the particular tool in the turret-head
has doune its work onthe axle D or other arti-
cle, the handle R? is turned to loosen the parts,
the shaft and pinion S are rotated by the hand-
levers 8, and the turret-slide P’ drawn back
and the tool separated from its work. The
lower end of the hanging cam-lever V now
comes in contact with the stationary finger V7,
and,themovementoftheturret-slide being con-
tinued, the cam of the lever V being in contact
with the metal at the end of the slot, withdraws

‘the bolt asthe cam-lever swings, and the lower

end ridesup upon the top of the finger V', and
asthe backward movement progresses the bolt
U is held back, while the pawl 52 acts upon the
ratchet-wheel 51 and rotates the turret-head @,
and as soon as the lower end of the hanging
lever V slips off the top of the finger V' the
bolt is free to spring into its hole in the turret-
head as soonassaid head has been turned suffi-
ciently far. The handle R’ is now turned to
tighten the parts and the next tool is held
firmly,ready to bemoved forward and brought
into action, as desired. By this construction
I am able to give any desired extent of mo-
tion to the turret-slide in drawing the same
back or in projecting it to bring the tool into
operation, and the rotation of the turret-head
and.the locking of the same are effected auto-
matically and at the time the turret-slide is
near its extreme backward movement.

Upon reference to Fig. 5 it will be seen that

‘the movable cap 70, which covers an opening

in the horizontal head P* gives access to the
parts within the head in adjusting the gearing
or in oiling or cleaning the parts, and that the
shell RY, setting against the back end of the
horizontal head PJ forms a bearing, against
which the handle R3 acts in serewing up or
tightening the parts, and by removing this
shell R* access is given to the collar 71 upon
the rear end of the tubular shaft of the bevel-
pinion T. TIn consequence of the spindle be-
ing made with a collar at the front end and
recessed into the face of the vertical turret-
head Q, the parts ean all be finished accu-
rately by lathe-work, and the ping or screws
72, introduced through holes in the flange of
the spindle R and passing equally into the
spindle and the turret-head, prevent the tur-
ret-head and spindle changing positions or
turning one on the other.

I reserve the right to make separate appli-

70

75

8o

85

90

95

1CO

10§

IIO

I,

[20

125

130



10

18
20
25
30
33
40
45
50

'55
60

65

380,785

cation for the devices shown but not claimed
in this application—such as the turret-head
horizontally revolving on a vertical axis that
is not in line with the axis of the lathe, and
the peculiar construction of the tool-support-
ing slides and carriages and the stop-motions
therewith connected. _

I remark that where axles or articles turned
are of a common diameter and length one pul-
ley instead of a cone of pulleys, as shown in
the drawings, is all that is reqaired; and, fur-
thermore, where but light cuts are required,
I dispense with the driving-shaft C* its bear-
ing, and the gears C and C', and mount the
pulley or cone of pulleys directly on the tubu-
lar spindle.

I claim as my invention—

1. The combination, with the bed. of the
head-stocks A A’, one of which is adjustable
lengthwise of the bed, the tubular spindlesin
the respective head-stocks through which the
article to be turned is passed, and the clamp-
ing-chuck at the outer end of each spindle,
the back shaft, cone-pulleys, and gearings,
substantially as specified, whereby the axle or
other article to be turned is grasped by the
chucks adjacent to the place where the work
is to be done and the parts can be adjusted
and revolved, substantially as specified.

2. The combination, with the head-stocks
A A’ and the bed B, cf the tubular spindles
A’ and chucks A2 through which the article
to be turned-is passed, the driving-shaft C*
and cone-pulleys- mounted upon one of the
head-stocks, and the gears C* upon the shaft
€ and the driving-gears C upon the respect-
ive tubular spindles, substantially as set forth.

3. The combination, in a lathe for turning
axles or other articles, of two head-stocks, one
of which is adjustable, the bed upon which
said head-stocks are supported, the tubular
spindles and chucks for holding the work, the

gearing for revolving the spindle, cross-slides,

carriages, tools and tool-holding posts for turn-
ing the end portions of the axle and turret-
heads for holding the tools employed in fin-
ishing the end portionsof the axle, and the beds
and slides and mechanism for supporting and
moving the respective turret-heads, substan-
tially as specified. h

4. The combination, in a lathe for turning
axles and other articles, of a cross-slide, two
tool posts or holders supported by the same,
a carriage upon which the slide rests, means
for moving the carriage longitudinally of the
lathe,a taper-bar and a traveler upon the same
connected to thecross-slide, and means for ad-
justing the taper-bar, substantially as set forth,
whereby either tool can be broughtinto action
in turning the taper, substantially as set forth.

5. The combination, with a tool-holder and
a cross-slide for the same, of a carriage upon
which the cross-glide rests, an adjustable stop-
screw and the serew for adjusting the tool-
holder upon the cross-slide, means for moving
the carriagelongitudinally of the lathe,a taper-

bar and a traveler upon the sanie, a bracket
for sustaining the taper-bar, and mechanism,
substantially as specified, for adjusting and
holding the taper-bar, substantially as speci-
fied.’

6. The combination, with the slide and the
tool-holder, of a taper-bar,a traveler uponthe
taper-bar connected to the slide, two sector-
levers gearing together, pivotal connections
from the same to the taper-bar, one of which
connections is nearer to the pivot of the see-
tor than the other connections, and & bed or
bracket for supporting the parts whereby the
taper-bar can be moved laterally to vary the
position of the same in relation to the axis of
the lathe, and clamping-bolts for holding the
taper-bar, substantially as set forth.

7. The combination,with the taper-bar, the
sector-levers, and the bracket or bed for sup-
porting the same, of the clamping-bolts 25and
26, and the adjusting-serews 32, for determin-
ing the lateral movement of the taper-bar,
substantially as set forth.

8. The combination, in a lathe for turning
axles or similar articles, of two head-stocks,
their tubular spindles and chucks, two ¢ross-
slides and the tools, holders upon the same,

and the taper-bars, and mechanism for sup--

porting such taper-bars and allowing them to
be moved laterally in shifting one seb of tools
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out of action and the other tools into action

in turning the taper, substantially asset forth.

9. The combination, with the head -stocks
and tubular spindles and chueks for holding
and revolving an axle or similar article, of
turret-heads for holding the tools made use of
in finishing the ends of the axle, slides for
supporting the turret-heads, and mechanism,
substantially as specified, for revolving the
turret-heads progressively and bringing the
successive tools into action, substantially as
set forth. i _

10. The combination of a vertically-revolv-
ing turret-head having holes for the reception
of the tools and an opening to allow for the
insertion or removal of the axle or other arti-
cle being operated upon with a horizontal
spindle, turret-slide, and mechanism, substan-
tially as speecified, for revolving the turret-
head progressively and for holding the same
in position, substantially-as set forth.

11. The hanging lever V, pivoted abt itsup-
per end to the bolt U for locking the turret-
head, said lever V having a cam-shaped pro-
jection that comes in contaet with the turret-
stock at the end of the mortise within which
said cam-lever V hangs, so that the bolt is
withdrawn by the joint action of the cam and
the finger V', and said lever V swings by grav-
ity, so as not to require a spring, substantially
as specified.

12. The combination, in a lathe for turning
axles or other articles, of two head-stocks, one
of which is adjustable, a bed upon which said
head-stocks are supported, tubular spindles
and chucks for holding the work, gearing for
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revolving the spindles, slides, and holders for

‘the tools for turning the end portions of the

axles, substantially as specified.

13. The combination, in a lathe for turning
axles or other articles, of two head-stocks, one
of which is adjustable, a bed upon which said
head-stocks are supported, tubular spindles
and chucks for holding the work, gearing for
revolving the spindles, carriages traveling
alongsaid bed, and tool-holders for the tools for
turning the end portions of the axle, substan-
tially as specified.

14. The combination, with the revolving
chucking device, of the vertically-revolving
turret-head having holes for the reception of
the tools and an opening to allow for the in-
sertion or removal of the article to be oper-
ated upon, a horizontal spindle, turret-stock,
mechanism for sliding the same, and mechan-
ism, substantially as specified, for securing the
vertically-revolving turret-head in the proper
position, substantially as set forth.

15. The combination, in a lathe for turning
taper articles, of a tool-holder, means for mov-
ing the tool-holder and tool, and a taper-bar

-8 380,785

slotted at the ends, and clamping and adjust-
ing screws, and a traveler upon the taper-bar
to give the lateral motion to the tool as the
tool and holder are moved longitudinally of
the lathe, substantially as set forth.

- 16. The combination, in alathe, of mechan-
ism for revolving the article to-be operated

‘upon, and a vertically-revolving turret-head

for containing the successively-operating tools
and having an opening to allow for the inser-
tion or withdrawal of the article operated upon,
substantially as specified.

17. The combination, with the tool holder,
of a crossslide for the same and a carriage
upon which the cross-slide rests, said carriage
having open jaws at the back end, and the
bolt H* to tie the ends of the carriage together,
substantially as set forth.

Signed by me this 21st day of March, A. D.
1887.

JOHN L. BOGERT.
‘Witnesses:

GEo. T. PINCENEY,
‘W. L. SERRELL.
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