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UNITED STATES PATENT OFFICE. 
ALVIN W. NEEDHAM OF BROOKLYN, NEW YORK. 

ENGINE-LATEE. 

1,258,136 
Application filed March 9, 1917. 

To all whom it may cou? cirn: 
Be it known that I, ALVIN W. NEEDHAM, 

a citizen of the United States, and a resi 
dent of Brooklyn, in the county of Kings 
and State of New York. have invented cer 
tain new, and useful Ini'ovements in En 
gine-Lathes, of which the following is a 
specification. 
The invention relates to improvements in 

lathes, and it restles in the novel structure, 
arrangements and features hereinafter de 
scribed, and particularly pointed out in the 
claims. 
The objects of the invention are generally 

to improve the lathe structure, to adapt the 
lathe for a wider spliere of usefulness, to 
increase the efficiency 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 
gearing may be removed from the carriage 
carrying the tool holder without the removal 
of the lead screw and also so that, if neces 
sary, the lead screw may be removed from 
the lathe without the enormous amount of 
work necessary in lathes as heretofore con 
structed when necessity arises for removing 
the lead screw fr n the lathe. 
The invention will be fully understood 

from the detailed description hereinafter 
presented, reference being had to the ac 
companying drawings, in which: 

Figure 1 is 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-cnrrier parts. which are 
omitted; - 

Fig. 3 is a front elevation of tho 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. 3; 

IFig. 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 5-5 
of Fig. 6; 

Fig. 6 is an end view of a portion of the 
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frame of the nachine and illustrates in end 
(levation a portion of the head stock frame, 
together with the means for adjusting the 
same transversely of the main finine: 

Fig. 7 is a detacled view, partly in sec 
tion, of a portion of the lead screw or shaft 
and the coupling meliber 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 
I 1-11 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 carriage 
when large work is on the lathe, thereby 
making adequate 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 omitted so as to ex 
pose the removable frame or spider for the 
gears; 

Fig. 10 is a horizontal section through 
the same, taken on 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 I omit from 
Fig. 12 the back half of the tool carriage 
and show that upon th removal of the back 
half of said carriage the bracket support 
shown in Fig. 8 may be applied to the car 
riage; 

Fig. 18 is a vertical transverse section, 
partly broken away, through the lathe, 
taken on the dotted line 13-13 of Fig. 1. 

illustrating this figure more pricity 
for the tail. the clamping means provide 

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 16-16 of Fig. 15, ahd 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 main 

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 plane 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 carriage and the tail-stock 
carriage and parts connected there with. I 
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 is 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 IFigs. 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 
E. toward each other below the afore 
said flanges 28, 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 parts are of standard 
construction, is adapted for transverse ad 
Ele 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 
pi having been constructed mainly 
or large heavy work. The head - stock 
frame 25 has projecting downwardly from 
its lower side an arm 32 (Figs. 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 a boaring 36 in 
said frame which permits the rotation of 
the screw, but prevents any longitudinal 
travel thereof, the result being that the screw 
34 in coaction with the arm 32 may be uti 
lized to adjust the head - stock frame 25 
frontwardly and readwardly or transversely 
of the lathe, 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 the 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 with the gearing or means for transmitting.niotion 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 secure 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 
ing 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.astill 
smaller gear wheel 49, and these gear wheels have, respectively, at the proper time, placed 
in engagement with them the proper gear 
wheels 43, 44, 45 to secure the desired 
changes offeed. 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 wheel 45 placed in illesh 
with the gear wheel 49, thus securing an 
other change in the drive. Upon the lower 
end of the shaft 46 is secured a bevel gear 
wheel 50, and this gear wheel is normally 
in mesh with a corresponding gear wheel is 
secured upon the rear end of a sleeve is 
which is keyed upon a transverse shaft 53 
and has at its front portion a sevel gear 
wheel 54 which is only used when a reversal 
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 bevel gear 
wheel 51 from mesh with the gear wheel 5) 
and place the bevel gear wheel 54 in mesh 
with said gear-wheel 50. Upon the front 
end of the shaft 53 is secured a bevel gear 
wheel 55, and this bevel gear wheel 5.5 is in 
mesh 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 hand end portion of the base 
frame of the lathe and which is of standard 
construction and therefore not illustrated 
nor necessary to be described. So far as 
this part of the present invention goes it. 
resides in those R which are shown 
in Figs. 3 and 4 intermediate the shaft 38 
and shaft 57. It 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 Figs, 3 and 
4 are considered. When the lathe is it use 
the gearing shown in Figs. 3 a nil 4 and 
identified by, the reference nutriterals above 
specified, will be concealed by a suitable 
hood which may be wholly or in art detach 
able from the lathc when it is lesired to ill 
spect, or shift the gearing. The gearing 
illustrated at the left hand ent of the late 
is carried by the head-stock fraine 25, and 
hence permits of the transverse : last eit 
of said headstock frame. 
The shaft which finally continuicates the 

desired motion to the lead screw or feed 
shaft, 39 is numbered 58 and it extens 
through the change gear box 9. which in 
itself is old and in common use. The shaft 
58 receives its motion from the shaft 38 
through the intermediate gearing and nay 
be termed the drive shaft for the leal screw 
or feed shaft 39. The manner of connect - 
ing the left hand end of the shaft or screw 
39 to the right hand end of the drive shaft 
58 is illustrated more clearly in Fig. 7, in 
which it may be seen that the right : nit 
end of the shaft 58 is formed with a lead 
60, which contains a socket receiving the left, 
had end of the screw or shaft 39, the latter being transversely apertured at said end 
and receiving a pin 61 which extends 
through the head 60 and said shaft 39, thereby detachably connecting the shafts 39. 

8 

58 to each other. The left hand side of the 
head 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 
tached from the lathe without disturbing 
the gear box 59, shaft is or any of the parts 
connected there with, and iny invention pro 
vices additional means whereby the Ef 39 
tray be renoved without involving the large 
an out of work that has heretofore been 
necessary in removing the lead shafts from lithes, 
"The too-carriage and its apron are show 
ore clearly in Figs. 1, 2, 8, 11. 12, with the 

letails of the apron illustrate?t more clearly in Figs. 9. 10, 11. 
The 1 or -carriage is numbered as a whole 

63 and comprises a front section) or carriage 
part 64 and a rear or back carriage part 65 
which is secured to the front carriage part 
64 by meals of bolts (36 (Figs. 2 and 11). 
The back arriage (55 is a heavy casting com 
prising a bed member, a wel) member, a rear 
part 67 engaging a rear rail 24 and a front 
angular flange 68 abutting against the rear 
end of the carriage part 34 and resting on 
a shoulder 69 formed on said part (3-4, as 
shown in Fig. 11. The rear end of the back 
carriage 65 is confined to the rail 24 by 
Incans of a block 70 and bolt 71 or other 
suitable means. The front carriage 64 is 
grooved in its lower side to 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 
e' front tortion of the Iain frame and is 

see tired by a bolt 73. The ped portion of 
tile cairiage parts (5-4, 65 are formed with a 
longitudinal groove 74 and love-tail ribs 
75 to serve as guides for the tool carrier 
parts motinted thereon and which parts he 
ing of standar'd construction it is not neces 
sary to describe them. The groove 74 and 
ribs 75 permit of the transverse movement 
of the tool-carrier parts as usual, and the carriage itself is adapted to travel longitu 
dinally of the lathe along the rails 24, 24; 
and in this way the tool is rendered capable of a wide range of adjustment. 
One purpose in constructing the tool ear 

riage in two sections or parts 64, 65 is to 
provide for the renoval of the back carriage 
part 65 when the requirements of work be 
ing performed necessitate such removal, and 
upon the removal of the back carriage part 
(3.5 suitable ineans must be provided for brac ing the front carriage part 64 and assuring 
its regular and proper movement, and to 
this end I provide as a substitute for the 
back carriage 65, when the latter is to be 
removed a bracket 75, shown in position in 
Fig. 8, this bracket having at its lower end 
a jaw to pass over the inner edge of the 
rear bed 23 and 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 is 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 coöperation 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 is 
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 screwsby 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 
is 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 
Ge. 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 
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shaft 39 and of its detachable connection 
with the change gearbox. 59, said shaft may 
be withdrawn from the lathe with the mini 
mum effort, the right hand end of the shaft 
being removably held in a simple bearing 
S6, 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 leleinbefore stated, the gearing 
shown is of usual character and forms no 
part of my invention, my invention E. 
to do, so far as the gearing is concerned, 
with so mounting the same by means of the 
inner f', me S() that the gearing may be 
readily gutten at at any time and a gear re 
noved ol' replaced at will. 
A proper coöperation 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 
led-frame has been attended to in the usual 
manner by means of the gear wheel 87 and 
rack 7S (IFig. 1). The tail-stock carriage is 
numbered SS and it receives the tail-stock 
proper in the usual way, sail tail-stock be 
ing a ljustable transversely of the carriage 
and the carriage being longitudinally ad 
justable along the upper front bed 22 and 
lower drop-bed 23. The carriage SS is a 
hollow casting all is recessed, as at 89, to 
l'eceive and rest upon the inner longitudinal 
edge of the front bed 22, and said carriage 
at its lower 'ear portion is formed with a 
forwardly projecting member or section 90 
which is groovel 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 carriage 2S is a shaft 91 having an ex 
posed end 92 to receive it key or wrench for 
in parting lotury notion to said shaft, and 
upon the shaft 91 are cams or eccentrics 92, 
9:3, the cam or eccentric 92 being in engage 
ment with the aper end of a verical rod 
94 and the can 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 96 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 
through an opening in the section 90 of the 
carriage S8 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 receptacle 
or frame 99 fastened by screws or bolts 100 
to the lower edge of the section 90 of the 
carriage S8. The otter ends of the bars 98 
rest upoll 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 occentic or car 2 will turt) town 
wardly against the rock :)-- it it cause the lat 
ter at its lower ent to 'ess against the 
bridge 97 and force the ; lit initig ends of 
the bars 9S downwartiy. with the result that 
said bars at their outer ends will be tilted 

wardly against the dro-bed 23 and oper 
ate to clamp the carriage SS to said drop 
(t. The oil 95 at the front end of the 

cirriage SS corresponds with the rod 94 at 
the rear end of sail carriage ind perfor is 
a corresponding (lity. The rod 95 extends 
downwardly through it portion of the car 
riage S.S. antt at its lower ent it engages a 
ridge 102 (corresponditig with the bridge 97 
leeinbefore referred to antil shown in Fig. 
15) stralding adjacent eitlis i? liai's 103, 
corresponding with the ba's $1S he rein efore 
described, lild withii a frate 104, corre 
sponding with the frame 99, and at their 
outer ends resting to aditisfiable stills 
105, corresponding with the studs 101 he re 
inbefore referred to. The rod $5 and its co 
acting parts correspol with the rid 94 and 
its coacting parts, and when ilbe sla?t : is 
turned to camp the tail-stock carriage in 
fixed position, the eccent ric or cata, 93 de 
presses the rod 95 against the bridge 102 
and causes said bridge to depress the ad 
joining ends of the bars 103, with the re 
sult at the outer (nds of said bars are 
tilteil upwardly against the lower surface 
if the front bed 22 with binding effect. 
What claim as my inventic) and desire 

to secure by Iletters Patent, is- - 
1. A lathe connprising a main base frame, 

a head - stock, a tool - carriage and a tail 
stock, said frare having at lie (nd a bed 
for said head-stock willose : its overhang 
said bed, a front rail about on the sit line hori 
zontal plane with said he'd and a rear drop 
rail on a horizontal slaine at 'i'ially below 
that of said hel, and said t (to 'a 'lir', be 
ing mounted on said rails, contined with 
means for adjusting said le:-slick traris 
versely on sail led and set'; Iring the sanc 
in adjusted position. 

2. A lathe comprisingra it a base fr;line, 
head-stock transversely a distable there 

on, means for adjusting sail heatl-stock and 
securing the same in adjust ('d position, and 
a tool-carriage nic inted or sail frame, said 
frame having a front rail abouf on the 
same horizontal plane with the base of Said 
head-stock and a retr very much lower rail, 
in which rails said tool-carriage is mounted. 
3. A lathe cynirising : it in hise fr; me 

: Toriig at one end it ha? for a head-strik, 
front rail about on the -: no logiz?i tal 
are with said brid in rear very in Ich 
wer rail, a head-stock riot inted for trans 

verse distinent on said hed, a tool-'ar 
rigo engaging saic fr; it i? re; I rails a nil 
Juagted to receive the tool-uoider parts, aiki 

5. 

a tail-stock 'arriage engaging said front 
anti rear l'iis in a?: pted to receive the 
tail-stock is olting parts, said tool-carriage 
comprising a front section on sail front 
aii at a kii is a lotti'ited shoulder on its 
rear (ell and Ileans i? sail end for retail 
in the sail sectic I of the front portion of 

14, iii-frain', inci a rear section which 
engagi's said rear liwer rail and at its front 
ent conforms at is ?ites to the rear end 
of sail front section. - 

4. A latle on prising a tail base fraine 
affording at one el; it led for a head-stock, 
a front rail all it or the same horizontal 
lane with said let an a rear very much 

lower rail, a heal-stolik not intet for trans 
verse a cljlistent (in sail bed, a tool-car 
riage engaging sail front and rear rails 
all satiated to receive: the tool-holder paris. 
aid a tail-stock carriage engaging saict front 
: i) { rear rails an at lapted to receive the 
tail-stock holding arts, sail tool-carriage 
comprising front, and rear sections bolted 
together so that the rear section may, when 
desired, be replaced by a rear section differ 
ing with respect to the space it will occupy 
according to the position of the head-stock 
and the hatre of the work on the lathe. 

5. In a lathe comprising, among other 
well-known feat 'es, a base-frame, a set of 
charge-gears for the feeds all a head-stock 
having the live or belt tiley's secured on 
a drive-shaft, trans for sce uring the differ 
ent changi's of feed coln rising a shaft 
geared to said rive-si: It all having slid 
ing rea's there: iiiie ring ill diameter, a 
secon shaft parallel with the tier s : fi 
and having gears the rein (iffering in di 
: meter and respectively to be engaged by 
the sliding gears. and jeals connecting sail 
second shaft with the nail change-gears 
comprising a level gear wheel on said sec 
onti shaft, and a horizi Ital shaft having a 
he vel gear wheel thereo, in mesh with said 
level gear wheel oil said second shaft and 
: second be vel gear wheel in mesh with a 
bevel gear wheel on a shaft, leading to the 
main chanic gears. 6. In a fathe 'rail rising, among other 
well-known features, a base-frame, a set of 
change gears for the feeds and a head-stock 
having the drive or leit, pulleys secured on 
a drive-shaft, meals for sectiring the differ 
ent changes of feet ('on rising a shaft 
gre; rit to said drive shift and having slid 
iiig gears the re?. liffering in ?iameter, a 
second shaft, parallel with the other shaft, 

in laving getti's thren itering in di 
: incter and respectively to be engaged by 
the sliving gears, and ite: is collecting said 
st cort shaft with the main change gears 

in rising it {yal gear wheet on thc; lower 
ent , f said sectii shaft. and a horizonta 
s'; f. , in a slidabi g : r y ('') thercon 
ir mesh with said bevel gear wheel un said 
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second shaft and a fixed bevel gear wheel 
in mesh with a bevel gear wheel on a shaft leading to the main change gears. 

7. In a lathe complising, among other 
well-known features, a base-frame, a set of 
change-gears for the feeds and a head-stock 
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 shaft with the inlain 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 wheel on a shaft 
leading to the main change gears, and a 
sleeve feathered on said horizontal shaft having a bevel gear at each end adapted re 
spectively to be placed in 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 

so 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 

1,258,136 

and parallel shaft, slidable gear wheels of 
arying 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, 
leans 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 county 

and State of New York, this 6th day of March, A. D. 1917. 
ALVIN W. NEEDHAM. 

Witnesses: 
ARTHUR MARION, 
CHAs. C. GILL. 
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