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70 all whom it may conecrn:

Be it known that T, Arvin W. Nrepmay,
a citizen of the United States, and a resi-
dent of Brooklyn, in the county of Kings
and State of New Yeork, have invented cer-
tain new and useful Improvements in In-
gine-Lathes, of which the following is a
specification.

The invention relates to lmprovements in
lathes, and it resides in the novel structure,
arrangements and features hercinafter de-
scribed, and particulurly pointed éut in the
claims.

The objects of the invention are generally
to improve the lathe structure, to adapt the
lathe for a wider sphere of usefulness. to
increase the efficieney of the lathe as a whole,
to simplify the gear mechanism having to do
with changes of feed and to so construct,
arrange and connect up the apron and its
gearing and the feed screw that any of this
géaring may be removed from the carriage
carrying the tool holder without the removal
of the lead screw and also zo that, if neces-
sary, the lead screw may be removed from
the lathe without the enormous amount of
work necessary in lathes as herctofore con-
structed when necessity arises for removing
the lead screw fr m the luthe.

The invention will be fully understood
from the detailed deseription hereinafter
presented, reference being had to the ae-
companying drawings, in which:

Figure 1 1s a front elevation, partly broken
away, of a lathe embodying the features of
my Invention;

Fig. 2 is a top view, partly broken away,
of the main base frame and the longitudi-
nally slidable carriage or frame mounted
thereon for the tool-carvier narts, which are
omitted ; .

Fig. 8-is a front elevation of tha head
portion of the lathe, -partly in section, this
figure showing the portion of the lathe not
disclosed at the left hand end of Fig. 1 and
being on a larger scale than Fig. 1;

Fig. 4 is an end view of the lathe, taken
from the left hand end of Fig. 4;

TFig. 5 is a top view, partly in section and

partly broken away, of the left hand portion

of the main frame of the lathe, with a por-.

tion of the head stock shown in section, the
section being taken on the dotted line §—3
of INig. 6;

Fig. 6 is an end view of a portion of the

Specification of Letters Patent.

Patented Mar. 5, 1918,
Serial No. 153,592,

frame of the machine and illustrates in end
clevation=a portion of the head stock frame,
together with the means for adjusting the
same transversely of the main frame:

Fig. 7 is a detached view, partlv in sec-
tlon, of 1 portion of the lead screw or shaft
and the coupling member for detachably
engaging its left hand end with the drive
for said screw; - .

Fig. 8 is a vertical transverse section,
partly broken away, through a portion of
the lathe, taken about on the dotted line
11—11 of Fig. 1 and corresponding with
Fig. 11 in many respects, with the excep-
tion that in [Fig. 8 is illustrated a special
bracket which is sometimes employed in
connection with the front tool carrviage
when large work is on the lathe, thereby
making adequale room for the large swing
required for such work; ,

Fig. 9 is a front elevation of a portion
of the lathe, this figure showing more par-
ticularly the apron for the gears which are
actuated by the lead screw and coact with

a rack for moving the tool carriage longi-

tudinally on the main frame, the front cover
for said apron being omitled so as to ex-
pose the removable frame or spider for the
gears;

Fig. 10 is a horizontal section through
the same, taken opt the dotted line 10—10
of Fig. 9, the cover plate, which was omitted
from Fig. 9, being shown in position in
Fig. 10; ‘

Fig. 11 is a vertical transverse section
through the lathe, taken on the dotted line
11—11 of Fig. 1 and being on a larger
scale than Fig. 1;

Fig. 12 is a sectional view through a por-
tion of the lathe and corresponds with a
portion of Fig. 11, except that T omit from
Fig. 12 the back half of the tool carriage
and show that upon tl " removal of the back
half of said carriage the bracket support
shown in Iig. 8 may be applied to the car-
riage;

Ifig. 13 is a vertical transverse section,
partly broken away, through the lathe,
taken on the dotted line 13—13 of Fig. 1,
this figure more particularly illustrating
the clamping means providedy for the tail-
stock;

Fig. 14 is a vertical section, partly broken
away, taken on the dotted line 14—14 of
Fig. 13;
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Fig. 15 is a vertical section through a por-
tion of the lathe, partly broken away, taken
on the dotted line 15—15 of Fig. 13, and

Fig. 16 is a sectional view, taken on the
dotted line 16—186 of Fig. 15, and illustrat-
ing in top elevation and on an enlarged
scale a portion of the locking or clamping
mecharism for the tail stock.

In the drawings, 20 designates the mam
supporting frame for the working parts of
the lathe, and this frame has at its right
hand end an upper horizontal support 21
for the head-stock and parts carried there-
by, and to the left of said horizontal sup-

ort 21 the said frame is formed with a
ront member 22 on about the same hori-
zontal planc as the support 21 and a rear
member 23 which is on a materially lower
plane than the top of the member 22, as is
represented more clearly in Figs. 8 and 13.
The front member 22 of the main frame is
formed with a longitudinal rail 24, and the
rear member 23 is formed on its upper sur-
face with two parallel rails 24, these rails
being guiding members for the carriage car-
rying the tool-holder parts and apron and
gearing for said carringe and the tail-stock
carriage and parts connected therewith. T
will designate the member 22 as the front
rail and the member 23 as the rear rail and
call attention to the fact that the rear rail
23 is what I term a drop-rail or bed.

Upon the support 21 1s mounted the head-
stock 25 and parts carried thereby, and this
head-stock comprises a main longitudinal
body portion having at its ends standards
26, 27, which project beyond or over-hang
the outer transverse edges of the support or
bed 21 and extend downwardly along said
edges to about the lower edges of the flanges
28, 29 formed on said support or bed 21, as
clearly illustrated in Figs. 3. and 6. Upon
the lower ends of the standards 26, 27 are
secured, by suitable bolts 30, small longitu-
dinally arranged plates 31 which extend in-
wardly toward cach other below the afore-
said fﬁmges 98, 29 and therewith and with
the adjacent lower inner edge portions of
said standards 26, 27 form transverse guides
for the head-stock frame 25. The head-
stock frame 25 with the parts carried there-
by, many of which paits are of-standard
construction, is adapted for transverse ad-
justment upon the bed 21 so as to adapt the

athe for work varying in character and
size, the lathe made the subject of this ap-

lication having been constructed mainly
or large heavy work. The head - stock
frame 25 has projecting downwardly from
ifs lower side an arm 32 (Tigs. 5 and 6),
which extends into the opening in the bed
21 and has a threaded transverse hole 33
through it to receive an adjusting screw 34
whose head 35 is exposed at the front of the
main frame 20 and. the outer portion of
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which screw is mounted in n bearing 36 in
said frame which permits the rotation of
the screw, but prevents any longitudinal
travel thercof, the result being that the screw
84 in coaction with the arm 32 may be uti-
lized to adjust the head - stock frame 25
frontwardly and readwardly o» transversely
of the lIathe, this adjustment of the head
stock frame 25, coupled with the fact that
the rear rail or bed 23 is below the front
rail 22 and below the bed 21, rendering the
lathe capable of a wide range of capacity in
holding work varying in size and character.
Those portions of the mechanism carried
by the head-stock frame 25 and, looking at
Fig. 3, which are at the right of the stand-
ard 26, are of usual character and of stand-
ard construction and arrangement and
therefore not necessary to be referred to in
detail. The cone-pulley is, however, num-
bered 37 and the shaft on which it is mount-
ed is, in Fig. 4, numbered 38. Those por-
tions of (he mechanism connected with the
head-stock and which constitute a part of
my invention are shown in Figs. 3 and 4
and are at the extreme left hand end of the
lathe, as represented in Fig. 3, and these
parts have to do wjth the gearing or mncans
for transmijtting. motion from the shaft 38
to the lead-screw or feed-shaft 39, the ob-
ject here being to provide a gear mechanism
of simple and effective character capable of
ready adjustment to sccure changes of feed,
these changes of feed being accomplished
without any necessity of removing a gear.
In the ordinary spur gear drives the changes
of feed require the adding of gears, where-
as with the present invention the changes of
feed require merely the adjustment of the
gears on their shafts without either remov-
in%‘ or adding a gear.
he shaft 38 has on its left hand end a
bevel gear wheel 40, and this gear wheel is
in mesh with a corresponding bevel gear
wheel set at right angles thereto, numbered
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41, and which gear wheel 41 is secured upon -

the upper end of a vertical shaft 42 carry-
ing gear wheels of three sizes 43, 44, 45,
which gears 43, 44, 45 are adjustable on the
shaft 42 so that any one of them may be
placed in operative position when desired.
Adjacent to the shaft 42 is a vertical shaft
46 upon which are secured a large gear
wheel 47, a smaller gear wheel 48 and.a still
smaller gear wheel 49, and these gear wheels
have, respectively, at the proper (ime, placed
in engagement with them the proper gear
wheels 43, 44, 45 to sccure the desired
changes of feed. The gear 43 may be placed
in mesh with the gear wheel 47, and when
this is the case the gear wheels 44, 45 are
idle, or the gear wheel 43 may be lowered
from the gear wheel 47, and the gear wheel
44 placed in mesh with the gear wheel 48,
thus securing a change in speed, or the gear
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wheels 43, 44 may both be moved to idle po-
sition and the gear whee! 45 placed in wesh
with the gear wheel 49, thus securing an-
other change in the drive. Upon the Inwer
end of the shaft 46 is secured a bevol gear
wheel 50, and this gear wheel is normally
in mesh with a corresponding gear wheel 51
secured upon the rear end of a
which is keyed upon transverse shaft 53
and has at its front portion a bevel genr
wheel 54 which is only nsed when a veversal
In the direction of the lathe operation is re-
quired, and this is not often. When a re-
versal is required the sleeve 52 is shifted
rearwardly so as to carry the hevel gear
wheel 51 from mesh with the gear wheel 30
and place the bevel gear wheel 54 in mesh
with said gear-whee] 50, Upon the front
end of the shaft 53 is secured a bevel gear
wheel 55, and this bevel gear wheel 55 15 In
niesh with a bevel gear wheel 56 secured on
the left hand end of a shaft 57 which leads
into the change speed gearing confined with-
in the left hund end pourtion of the buse
frame of the lathe and which is of stamlard
construction and therefore not Hlustrated
nor necessary to be described. So far as
this part of the present invention goes it
resides in those features which are shown
in Figs. 3 and 4 intermediate the shafi 38
and shaft 57. Tt will readily be observed
without extended comment how easy it is to
change the feed when gearing of the char-
acter and arrangement shown in Iigs. 8 and
4 are considered. When the Inthe s in use
the gearing shown in Figs. 3 and 4 and
identified by, the reference nurmerals ahove
specified, will he concoaled by a suitable
lood which may be wholly or in part detach.-
able from the Tathe wlhen it i« desired to in-
spect or shift the gearing.  The gearing
tlustrated at the left hand end of the lathe
Is carried by the head-stock frame 23, and
hence permits of the transverse adjnsinent
of said headstock frame.

The shaft which finally eonimunicates the
desired motion to the lead serew or feed
shaft 39 is numbered 58 and it extends
through the change gear box 59. which in
itself is old and in common use. Thé shaft
58 receives its motien from the shaft 38
through the intermediate gearing and may
be termed the drive shaft for the lead serew
or feed shaft 39. The manner of connect-
ing the left hand end of the shaft or serew
39 to the right hand cnd of the drive shaft
58 is illustrated mare clearly in Fig. 7, iy
which it may be seen that the right h: n
end of the shaft 58 is formed with a lead
60.which contains a socket receiving the [nft,
haud end of the screw or shaft 89, the latger

ing transversely apertured at said end
and  receiving a pin 61 which extends
through the head 60 and said shaft 39,
thereby detachably eonnecting the shafts 39,

sleeve hu

a

58 to each other. The left hand side of the
liead 60 has a bearing against a sleeve or
boss 62 formed on the gear box 59. It is of
considerable moment that in accordance
with my invention the shaft 39 may be de-
fached from the Iathe without disturbing
the gear box 59, shaft 58 or any of the parts
connected therewith, and my invention pro-
vides additional means whereby the shaft 89
may be renioved without mvolving the large
anount of work that has herotofore been
DECOSSAry in removing the lead shafts from
luthes.

The tool-carvinge and its apron are shown
taore clearly in Figs, 1.2, 8, 1, 12, with the
details of the apron illusirated niore clearly
m Figs 9. 10, 11,

The 1ool-carriage iy nnmbered as g3 whole
63 and comprises a front seetion or carriage
part 64 and a rear or hack carriage part 65
which is secured to the front carringe part
61 by means of holts 6 (Figs. 2 and 11).
The back varviage 65 is ¢ heavy casting com-
prising a bed member, a wel) memher, a reqy
part 67 enguging a reay 1uil 24 and a front
angnlar flange 68 abutting against the yeay
end of the earringe part 64 und resting on
a shoulder 69 formed on said part 64, as
shown in Fig. 11, The rear end of the bhack
earriage 65 is confined to the rail 24 by
means of a block 70 and bolt 71 or other
suitable means. The front carringe 64 is
grooved in its lower side {0 ride upon the
front rail 24, as shown in Fig. 11, and the
rear portion of the carriage 64 is provided
with a plate 72 which extends below the up-
per front portion of the main frame and ig
sectred by a bolt 73, The bed portion of
the carriuge parts 64, 65 are formed with a
Emgitudinal groove T4 and dove-tail rihs
5 to serve as gnides for the tool carrier
parts mounted thereon and which parts be-
ing of standar] construction it is not neees.
sary fo describe them. The groove 74 ang
vibs 75 permit of the transverse movement
of the tool-carrier parts as usual, and the
carriage itself ig adapted 1o travel longitu-
dinally of the lathe along the rails 24, 94.
and in this way the too] jg rendered capable
of a wide range of adjustment.

_One purpose in constructing the too] car-
riage in two sectiong op narts 64, 65 ig to
provide for the vemova] of the back carriage
part 65 when the requirements of work be.
g performed necessitate syely removal, and
upon the removal of the back carriage part
05 suitable means must be provided for brac-
ingr the frout carriage part 64 and assuring
its regular and Lroper movement, and to
this end T provide as a substitute for the
hack carriage 65, when the latter is to be
removed, a Dracket 75, shown in position in
Fig. 8, this bracket having at its lower end
& Jaw to pass over the inner edge of the
rear hed 28 an( upon one of the rails 24,
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The upper end of the bracket 75 is bent
angularly to rest upon the shoulder 69 of
the front carriage 64 and abut against the
rear vertical surface of said carriage 64, to
which the upper portion of the bracket 75
is secured by means of bolts 76. When the
bracket 75 1s not in use the back carriage
65 will be made use of, and ordinarily the
back carriage 65 will be made use of under
all ordinary conditions, but there are some
characters of work requiring a large swing,
and in these instances the back carriage 65
will be removed and the bracket 75 substi-
tuted for it, thereby affording greater space
for the work that may be on the lathe.

At the front of the main base frame 20
and directly below and connected with the
front carriage 64, is the apron 77 which
travels with the carriage on its longitudi-
nal movements, as usual, and contains the
customary gearing for codperation with the
screw shaft 39 and also with the rack bar 78
rigid with the front upper portion of the
main frame 20, in a manner well understood
in this art. The interior mechanism of the
apron 77 is illustrated more clearly in Figs.
9, 10, 11, and while this gearing is of stand-
ard character my invention provides special
features which permit of the ready mount-
ing and removal of the gears without diffi-
culty. The apron 77 has a cover plate 79
which, as shown in Fig. 1, is detachably
held in place by means of screws. It 1s
obvious without comment that the cover 79
may be quickly removed from the apron.
Within the apron and just in rear of the
cover 79 is mounted a vertical frame, prefer-
ably a spider frame, 80, which is in part
held in place by the same screws by which
the cover 79 is secured in position. The
spider frame 80 may be further secured in
position, at its right hand end, by a screw
181, entering a partition 82 in the apron 77.
The frame 80 is removable, and said frame
ig formed with bearing sleeves 81, 82, 83,
84 for the shafts or stems of the various fea-
tures mounted within the apron 77, the
gears having stud shafts-extending within
the bearing sleeves carried by the frame
80. It will be obvious that upon the with-
drawal of the frame 80 all of the gearing
within the apron 77 becomes exposed and
may be removed, replaced or otherwise
handled with minimum labor, and this is
one of the main purposes of this part of the
invention. :

Within the right hand end of the apron
77 is the customary sectional nut 85 to en-
gage the threaded shaft 39 which extends
through the apron 77 and imparts motion
to said apron and to the tool carriage. The
s%ur-gears within the apron 77, due to the
manner of mounting the same, may be with-
drawn without disturbing the screw 39, and
by reason of the mounting of the screw

1,258,138

shaft 89 and of its detachable connection
with the change gear box 59, said shaft ma
be withdrawn from the lathe with the mimi-
mum effort, the right hand end of the shaft
being removably held in a simple bearing
86, and this is another one of the beneficial
features of the invention. I deem it un-
necessary to enter into a detailed explana-
tion of the gearing within the apron 77,
since as heremmbefove stated, the gearing
shown ig of usual character and forms no
part of my invention, my invention having
to do, so far as the gearing is concerned,
with so mounting the same by means of the
inner frome 80 that the gearing may be
readily gutten at at any time and a gear re-
noved or replaced at will.

A proper codperation of the tail-stock
with the head-stock and other portions of
the lathe is important, and to this end I
present efficient means for securing the tail
stock carriage in fixed position, after the
usual adjustment of said carriage on the
hed-frame has been attended to in the usual
manner by means of the gear wheel 87 and
rack 78 (Ifig. 1), The tatl-stock carriage s
numbered 88 and it veeceives the tail-stock
proper in the usnal way, said tail-stocl be-
ing adjustable transversely of the carriage
and the carriage leing longitudinally ad-
justable along the upper front bed 22 and
lower drop-bed 23. The carriage 88 is a
hollow casting aml is recessed, as at 89, to
receive and rest npon the inner longitudinal
edge of the front bed 22, and said earriage
at its lower rear portion is formed with a
forwardly projecting member or section 90
which is grooved to engage a rail 24 and
also to extend downwardly at the inner side
of the rear bed 23, as shown more clearly
in Fig. 13, Extending transversely through
the carringe 28 is a shaft 91 having an ex-
posed end 92 to receive w key or wrench for
imparting rotary motion to said shaft, and
apon the shaft 91 are cams or cccentrics 92,
93, the cam or cecentrie 92 being in engage-
ment with the apper end of a vertical rod
94 and the cam or eccentric 93 being in
engagement with the upper end of a vertical
rod 95. The rod 94 extends through a hole
in a bracket 6 forming an integral part of
the carriage 88 and affording a bearing for
the inner or rear end of the shaft 91. The
lower end of the rod 92 extends downwardly
throngh an opening in the section 90 of the
earringe 88 and rests upon a bridge 97 (Fig.
15), which straddles the facing ends of two
correspondingly tapered bars 98 which are
loosely held within a three-sided veceptacle
or Trame 99 fastened by screws or bolts 100
to the lower edee of the section 90 of the
carriage 88. The outer ends of the bars 98
rest upon adjustable screws or studs 101
which extend upwardly through the frame
99. When the shaft 91 is turned to clamp
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the tail-stock carriage 88 in fixed position,
the eccentric or can 92 will turn down-
wardly against the rod and cause the lai-
ter at its lower emd to press against the
bridge 97 anl force the adjoining ends of
the bars 98 downwardiy. with the result that
enid bars at their outer ends will be tilted
upwardly against the drop-bed 23 and oper-
ate to clamp the carriage 83 to said drop-
Lo, The rod 95 at the front end of the
carringe 88 vorresponds with {he rod M at
ihe roar end of said earringe and perforrus
a corresponding duty. The rod 95 extends
downwardly through w portion of the car-
risge S8, and at its lower end il engages a
Iridge 102 (corresponding with the bridge 97
hereinhefore veferred to and shown in Fig.
15) straddiine adjacent el of hars 103,
corvesponding with the bars 98 hereinbefore
deseribod. held within a frame 104, corrve-
sponding with the frame a9, and at their
outer ends resting upon adjustable studs
105, corresponding with the siuds 101 here-
inhefore referred to. The rod 95 and its co-
acting parts correspond with the rod 94 and
its concting parts. and when {he shiaft 91 1s
tnrned to clamp the tail-stock carriage in
fixed position, the eceontric or cam 93 de-
presses the rod 95 against the bridge 102
and caunses said bridge to depress the ad-
joining ends of the bars 103, with the re-
cult hat the outer ends of said bars are
tilted upwardly against the lower surface
of the front bed 22 with binding effect.

What T claim as my invention and desire
{o seenre by Letters Patent. T8 ;

1. A lJathe comprising a main basc frame,
o+ head - stock, a tool - earriage and tail-
«tock, said fraine having at one end a bed
for said head-stock whase paris overhang
enid bed. # front rail about on the sume hori-
zontal plane with said hed and a vear drap-
rail on a hovizontal plane materially below
that of said bed, and said tanl-carringe he-
ing mounted on said pails, combined with
meang for adjusting said h sul-sloek trans-
versely on said Dhed and securing the same
in adjusted position,

2. A lathe comprising a min base Trame,
a hend-stock transversely adljustable there-
on, means for adjusting aaid head-stock and
securing the same in adjusted position, and
a tool-carriage monnied on gaid frame, said
frame having a front rail ahout on the
carne horizontal plane with the base of said

Tead-stock and a rear very mueh lower rail,
on which rails said tool-carriage is nounted.

3. A lathe comprising o main hase frame
(Fording at one end a hed for a head-stock,
. front rail about on the =ame borizontal
plane with said berd and w rear very mieh
Iower rail, a head-stock mounted for frans-
verse adjustment on suid hed, a tool-car-
riage engaging said front andd venr rails and
adupted to receive the tool-holder parts, and

|5

@ tailstock carviage engaging said front
and rear rails and adapted to receive the
tail-stock liolding parts, sakd tool-carriage
comprising a front scetion on sail front
pail and having an uptarned shoulder on its
rent onid and means af soid end for retain-
ing the said section on the front portion ot
the nmin-frame, and a rear seetion which
engages said rear lower rail and at its front
end conforms and is belted to the rear end
ol said front section. :

1. A lathe comprising « wain base frame
affording at one end u hed for a head-stoek,
@ front rail about on the same horizontal
plane with said bed amd a rear very much
lower rail, a head-stork mounted for trans-
verse adjustment on said bed, a tool-ear-
pinge engaging said front and rear rails
and adapted to receive the tool-holder paris,
and 2 tail-stock earriage engaging said front
andd rear rails and adapted to receive the
tail-stock holding parts, said tool-carriage
comprising front and rear gections bolted
together so that the rear section may, when
desired, be replaced by a rear section differ-
ing with respoct to the space it will occupy
according to the position of the head-stock
and the nature of the work on the lathe.

5. In a lathe comprising, among other
well-known featuies, 2 base-frame, a set of
change-gears for the feeds and a head-stock
having the drive or belt puileys secured on
a drive-shaft, means for sceuring the differ-
ent changes of feed comprising a shaft
geared to said drive-shaft and havivg shd-
ing gears thereon Jiffering in diameter, a
socomel shaft parallel with the other shin
and having gears thereon differing in di-
smeter and respectively to be engaged by
the sliding gears, and weans connecting suid
cocond shaft with the main change-gears
comprising a bevel gear wheel on said sec-
ond shaft, and n horizental shaft having a
hevel gear wheel thereon, in mesh with said
bevel genr wheel on said second shaft and
o second hevel gear wheel in mesh with a
hevel gear wheel on o <haft leading to the
main change gears.

6. Tn a lathe coaprising, among other
well known features, a base-frame, a _set of
change-gears for the feeds and a head-stoclk
having the drive or Lelt pulleys sceured on
o drive-shaft, means for securing the differ-
ent changes of feed comprising a shaft
conped to said drvve shaft and having slid-
i gears thereon differing in diameter, a
coeomed shafl paraliel with the other shaft
andl Taving gears thereen differing in di-
wmeter and respectively to be engaged by
ihe sliding gears, and medns connecting snid
corond ghaft with the main change gears
comprising a beve! gear wheel on the lower
enil of said secand shaft, and a horizontal
ahafi Lavine a alidable gear o aecl thereon
it mesh with -said bevel gear wheel un said
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secoud shaft and a fixed bevel gear wheel
in mesh with a bevel gear whecl on a shaft
leading to the main change gears.

7. In a lathe comprsing, among other
well-known features, a base-frame, a set of
change-gears for the feeds and a head-stoek
having the drive or belt pulleys secured on
a drive-shaft, means for securing the differ-
ent changes of feed comprising a shaft
geared to said drive-shaft and having slid-
ing gears thereon differing in diameter, a
second shaft parallel with the other shaft
and having gears thereon differing in di-
ameter and respectively to be engaged by
the sliding gears, and means connecting said
second shatft with the miain change gears
comprising a bevel gear wheel on the lower
end of said second shaft, a horizontal shaft
having on one end a bevel gear wheel in
mesh with a bevel gear wheol on g shaft
leading to the main change gears, and a
sleeve feathereq on said horizontal shaft
having a bevel gear at cach end adapted re-
spectively to be placed iti mesh with the said
bevel gear on the lower end of said second
shaft, for driving or reversing as the case
may, be. ‘

8. In a lathe comprising, among other
features, a set of change-gears for the feeds

“ahd a head-stock having the drive or belt

pulleys secured on a drive-shaft, means for
securing the different changes of feed com.
prising an auxiliary driving shaft, a second

1,258,138

and parallel shaft, slidable gear wheels of”
varymg diameter on one of said shafts,
fixed gear wheels of varying diameter on
the other of said shafts and respectively to
be engaged by the sliding gear wheels,
means gearing said auxiliary “shaft with
said drive-shaft, and bevel gear transmis-
sion connecting one/ of said shafts with a
shaft leading to the main change gears.

9. In a lathe comprising, among other
features, a set of change-gears connected
with the driving mechanism, a tool-carriage

having an apron and a lead screw connected
with said change- gears and extending

through said apron and engaged with the
gearing therein, means for mounting, secur-
ing and protecting the gears within said
apron comprising a removable cover for the
apron and a removable frame secured with-
in said apron at the back of said cover and
having bearings for the front ends of the
shafts of the gears within the apron, where-
by when said cover and frame are removed
the gears may quickly receive any necessary
attention.
Signed at New York city, in the count

and State of New York, this 6th day of
Mareh, A. D. 1917.

ALVIN W. NEEDHAM,
Witnesses :

ARTHUR MariON,
Cras. C. Gmi.
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