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To all whom it may concern: 
Be it known that we, WALTER E. INGHAM 

and ALEXANDER G. WHITE HEAD, citizens of 
the United States, and residents of Newing 

5 ton and Hartford, respectively, in the coun 
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ty of Hartford and State of Connecticut, 
have invented certain new and useful Im 
provements in Lathes, of which the follow 
ing is a specification. 
This invention relates to lathes and par 

ticularly to the spindle driving mechanism 
therefor. The primary object of the in 
vention is to provide an improved arrange 
ment of spindle driving mechanism come 
prising change speed gearing, such mech 
anism being so constructed and arranged as 
to render the machine more compact and 
stable and to improve the general appear 
ance and operation thereof. 

In lathes and other machines comprising 
a rotary spindle, the driving means for such 
spindle, including the back gears, has usu 
ally been located laterally of the spindle or 
in such a relatively spaced position as to 
render the machine unsightly and ofter un 
stable. The entire mechanism for driving 
the spindle in the present invention is so 
compactly arranged beneath the spindle as 
to improve the stability, operation and gen 
eral appearance of the machine. It is ac 
cordingly an object of the invention to pro 
vide a change speed spindle driving mech 
anism and spindle driving back gears, both 
located beneath the spindle, and to difive 
such mechanism preferably from a motor in 
the base of the machine, the arrangement 
being such as to generally improve the op 
eration of the mechanism and to provide a 
symmetrical and well balanced machine. 
Another object of the invention is to pro 

vide a machine of the type stated wherein 
the spindle and change gears and driving 
gears therefor are mounted in a headstock 
on the bed of the machine and extend down 
wardly therein, such gears being adapted 
to be driven by a driving means preferably 
comprising gearing projecting through the 
side of the bed and extending upwardly 
into driving engagement with the said 
spindle driving gears, the headstock and its 
gearing and the driving means and its gear 
ing each being removable from the bed as 
a unit. 

A further object of the invention is to 
provide an oil reservoir within the bed of 
the machine directly beneath the headstock, 
such reservoir also preferably comprising a 
casing secured to the exterior of the bed 
and housing a driving unit for the spindle 
driving gears, the oil in the reservoir being 
adapted to properly lubricate the spindle 
and its operating mechanism and to receive 
thedrainage oil from such mechanism. 
With these and other objects in view our 

invention consists in the features of con 
struction and operation set forth in the fol 
lowing specification, and illustrated in the 
accompanying drawings. In such drawings 
annexed hereto and forming a part of this 
specification, we have shown certain embodi 
ments of our invention but it will be under 
stood that the invention can be otherwise 
embodied and that the drawings are not to 
be construed as defining or limiting the 
Scope of the invention, the claims appended 
to this specification being relied upon for 
that purpose. 

Referring to the figures of the drawings: 
Figure 1 is a partial front elevation of a 

lathe comprising the present invention. 
Fig. 2 is an end view thereof. 
Fig. 3 is an elevation of the headstock, a 

portion thereof being shown in longitudinal 
vertical section. 

Fig. 4 is a front end elevation of the head 
stock. 

Fig. 5 is a vertical cross sectional view 
of the machine taken on line 5-5 of Fig. 3. 

Fig. 6 is a fragmentary sectional view 
taken on line 6-6 of Fig. 5. 

Fig. 7 is a fragmentary cross sectional 
view taken on line 7-7 of Fig. 3. 

Fig. 8 is a fragmentary cross sectional 
view taken on line 8-8 of Fig. 3. 

Referring more specifically to the draw 
ings by reference. characters, 1 indicates the 
bed of a lathe supported on a base or pedestal 
2. A headstock 3 and a tailstock 4 are 
mounted on the bed and a tool carriage 5 
is slidably mounted on the ways of the bed. 
The tool carriage 5 may be operated from 
a screw 6 or from a feed shaft 7, the latter 
also being adapted to operate a tool slide 8. 
The improved feed mechanism for operating 
the screw and feed shaft is fully disclosed in 
a copending application to W. E. Ingham, 
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Stil No. 513,167 filed on even date here with. 
A rotary spindle 9 is mounted in the head 

stock 3. As illustrated in the drawings, the 
driving mechanism for the E. includ ing change speed gearing therefor, is ar. 
ranged beneath the spindle. A portion of 
the driving means for the change speed gear 
ing is located to the rear of the machine 
directly opposite the feed mechanism located 
at the front of the machine. The power 
means preferably comprises a motor in the 
base operatively connected to the driving 
means through a flexible connection, shown 
as a belt drive. Such connection and ar rangement, as illustrated particularly in 
Fig. 2, provides a symmetrical and well 
fined machine of a design particularly 

pleasing in appearance. O 
A spindle driving sleeve 10 is loosely 

mounted on the spindle 9 and is provided 
with four driving gears 11, 12,13 and 14 
thereon adapted to be operatively engaged 
respectively by four gears 15,16,17 and 18 
keyed to a tubular shaft or sleeve 19 loose 
on a fixed shaft 20. The shaft 19 is adapted 
to be driven from a wide gear 21 meshing 
with gear 15. The gear 21 is mounted in a 
bracket 21a secured to the bottom of the 
headstock by means of bolts 21. By shift 
ing the gears 15 to 18.as hereinafter ex 
plained, the sleeve 10 may be driven at any 
one of four different speeds. 

: The drive of the spindle is either directly 
from the sleeve 10 through a two-part cush 
ion gear 22 keyed to the spindle or indirect 
ly therefrom through the back gears 23 and 
24 located beneath, the spindle, such drive always being through the cushion gear 22. 
The gear 22 comprises two parts 22 and 22 
secured together by studs 22°, flexible wash 
ers 22 being interposed to serve as a cush 
ioning or shock absorbing means. The gear 
14 is provided with an internally toothed 
gear 25 seated rigidly in one face thereof. 
A gear 26 is loosely and slidably mounted 
on the spindle between the gears 22 and 25, 
such gear being always in mesh with gear 
25 and being adapted to be engaged with 
an internally toothed portion 27 of gear 22. 
The gear 26 is adapted to be shifted axially 
on the spindle by a handle 28 operatively 
connected to a yoke 29 engaged within an 
annular groove in a ring 30, a spring detent 
29 being adapted to hold the yoke in its 
shifted position. The ring is connected to 
the gear 26 through a pair of pins 31 extend 
ing through the gears 14 and 25 and having 
heads thereon engaging the gear 26. 
The back gears 23 and 24 are keyed to 

gether and are mounted for rotation on a 
shaft 32 eccentrically mounted in rotary 
bearings 33 and 34 at its ends, the said bear 
ings and shaft 20 being coaxial. By re 
ferring to Fig. 7 it will be seen that one end 
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of shaft 20 is supported centrally in the 
bearing 33, which shaft 20 is intersected by 
a portion of shaft 32 supported eccentrically 
in such bearing. The coaxial construction of 
shaft 20 and bearings 33 and 34 provides 
for easy boring of the openings in the head 
stock wherein such shaft and bearings are 
mounted. The front bearing 34 is provided 
with a handle 35 whereby the bearings may 
be rotated to throw the back gears into or 
out of operation. A latch 36 on the handle 
is adapted to hold the handle and back gears 

O 

s 

in the operative position with gears 26 and 
23 and gears 22 and 24 in mesh as illus 
trated in Fig. 3. 
The gears 15 and 16 are splined for lon 

gitudinal movement on the tubular shaft 19 
and gears 17 and 18 may be shifted longi 
tudinally with such shaft 19 on the shaft 20. 
Shifting handles 37 and 38 are provided 
with arms 39 and 40 engaging gears 15 and 
17 whereby such gears may be shifted to en 
gage any one of gears 15 to 18 respectively 
with gears 11 to 14 of the spindle. - 
In operation, the sleeve 10 may be driven 

at any one of four speeds Eugh gearing 
11 to 18, as has been described. If it is de 
sired to drive the spindle direct at such 
speed, the gear 26 is shifted forwardly into 
engagement with gear teeth 27 of gear 
22, the back gears 23 and 24 at such 
time being dropped from engagement with 
gears 26 and 22. If it is desired to op 
erate the spindle at a reduced speed through 
the back gears, the gear 26 is drawn back 
wardly from engagement with gear 22 and 
the back gears are brought upwardly into 
mesh with gears 26 and 22, such driving po 
sition of the gearing being illustrated in Fig. 
3 wherein the drive to the spindle is throug 
gears 26, 23, 24 and 22. 

It will be noted that the headstock with 
the spindle and its cooperating mechanism, 
as thus far described, is removable from the 
bed 1 as a unit. The headstock may be se 
cured to the bed by a clamping means 3. 
The spindle is adapted to be driven by driv 
ing gearing extending upwardly in the bed 
into driving engagement with the spindle 
gearing. Such mechanism is hereinafter 
more specifically described. 
The gear 21, heretofore defined as driv 

ing the change speed gearing, is driven from 
a power shaft 41 through a friction clutch 
42, gear 43 on a sleeve 44, and meshing with 
a gear 45 in mesh with gear 21. The shaft 
41 is provided with a belt pulley 46 so lo 
cated to the rear of the machine that the 
same may be driven either from a motor in 
the base of the machine or from an over 
head countershaft. In the drawings we 
have illustrated this shaft 41 as driven by 
a belt 47 from a pulley 48 on a motor 49. 
The motor 49 is housed within the base 2 
substantially vertically beneath the spindle 
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9. Preferably, the motor is pivoted at 50 
and adjustable about such pivot by means of a screw 51 whereby to place the proper 
tension on belt 47. *. 
The friction clutch 42, illustrated in Fig. 

6, is of the type known as the Johnson 
clutch. The inner driving portion of the 
clutch is mounted on the power shaft 41. 
Such clutch portion is adapted to be expand 
ed by means of a plurality of pins 52 mount 
ed on an annular member 53 and adapted to 
engage expanding levers 54. A brake ele 
ment 55 is keyed to the sleeve 44. Collars 
56 and 57 on a longitudinally slidable rod 
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58 engage the clutch member 53 and brake 
55 respectively. A handle 59 at the front 
of the machine is operatively connected to 
the rod 58 through a connecting rod 60 
engaging a lever 61 on one end of a rock 
shaft 62, a lever 63 on the opposite end of 
such shaft engaging the rod 58. Movement 
of the rod 58 in one direction is adapted 
to release the brake and engage the clutch 
and movement thereof in the opposite direc 
tion is adapted to disengage the clutch and 
apply the brake. 

s shown particularly in Figs, 3 and 5, 
we provide an oil reservoir 64 in the bed 
of the machine directly beneath the head 
stock. The spindle and its operating mech 
anism may be lubricated from this reservoir 
in any manner desired. It will be noted 
that the spindle driving gearing extends 
downwardly into this reservoir and such 
gearing and spindle are preferably lubri 
cated from the splash of E. gears therein, 
the oil being carried upwardly by the ro 
tating gears to the spindle and its several 
operating elements. The reservoir is also 
adapted to receive the oil dripping from 
the spindle and gearing. The bed and 
headstock are provided with overhanging 
flanges 65 and 66 thereon whereby to pre 
vent dripping of the lubricant exteriorly 
of the reservoir. 
By reference to Fig. 5, it will be noted 

that the side of the bed 1 is provided with 
an opening 1 through which projects the 
gear 45. The driving means comprising 
shaft 41, gear 45 and the mechanism co 
operating therewith is supported in a cas 
ing 67 secured to the exterior of the bed 
about the said opening 1" by means of bolts 
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68. As has been heretofore described, the 
headstroke and its cooperating mechanism 
including the driving gear 21, are remov 
able from the bed as a unit. It will be 
noted also that the driving means, including 
the shaft 41 and gear 45, is also removable 
from the bed as a unit merely by removing 
bolts 68. Such construction renders the ma 
chine extremely compact and simple and 
easy to disassemble for inspection or other 
purposes when such action is desired. It 
will furthermore be noted that when these 

B 

two units, viz, the driving unit in casing 
67 and the driven unit on the headstock, 
are properly assembled on the bed, their re 
spective gears 45 and 21 intermesh as illus 
trated in Fig. 5. It will furthermore be 
noted that the casing 67 forms an extension 
of the oil reservoir 64, the oil being adapted 
to flow freely through the opening 1. 
these driving units and the spindle are there 
fore at all times properly lubricated from 
this reservoir. 
By reference to Figs. 1 and 2, it will be 

noted that the general construction and ar 
rangement of the several parts of the ma 
chine are such as to provide a lathe having 
the several advantages and improvements 
heretofore outlined. The several controls, 
including the back gear shifting handle 35, 
spindle change speed gearing handles 37 
and 38, and clutch shifting handle 59 are 
directly in front of the operator's position at 
the lathe. The spindle driving gearing, 
illustrated in Fig. 3, is so compactly ar 
ranged as to provide a rigid construction 
closely adjacent the front end of the spindle. 
The back gearing is free from the usual long 
driving shaft, is arranged within the head 
stock beneath the spindle and may be con 
veniently operated from the handle 35 
placed beneath the spindle at the front end 
of the headstock. Such arrangement of the 
entire spindle driving mechanism beneath 
the spindle leaves the headstock free from 
any objectionable laterally projecting driv 
ing mechanism. The arrangement of the 
power shaft 41 and the cooperating driv 
ing means for the change speed gears to 
the rear of the machine, directly opposite 
the feeding mechanism therefor at the front 
of the machine, provides a symmetrical and 
well balanced machine, as illustrated par 
ticularly in Fig. 2. Also the arrangement 
and location of the driving pulley 46 readil 
adapts the machine to be operated as well 
from an overhead countershaft as from the 
motor 49 illustrated in the drawings. It 
will furthermore be noted that since the 
change speed gearing is directly adjacent 
the spindle, the speed of the belt 47 is 
constant, a change of spindle speed only ef 
fecting the speed of the spindle and the 
gears thereon. Such arrangement avoids 
the tendency of the belt to slip with a conse 
quent loss of power which ordinarily at 
tends a drive of this type wherein the belt 
operates at variable speeds. 
What we claim is: 
1. In a machine of the class described, the 

combination of a rotary spindle, a plurality 
of gears thereon, a shaft adjacent the spindle, 
gearing including certain of the spindle gears 
for operatively connecting the shaft with the 
spindle, a plurality of back gears adapted to 
be engaged with other of the spindle gears, 
the said gearing and back gears being lo 
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the spindle, and means operatively connected 
with the shaft for driving the same. 

2. In a machine of the class described, the 
combination of a rotary spindle, a plurality 
of gears thereon, a shaft adjacent the spindle, 
gearing operatively connecting the shaft 
with certain of the spindle gears, a plurality 
of back gears beneath the spindle adapted to 
be engaged with other of the spindle gears, 
the said gearing and back gears being lo 
cated beneath the spindle, and means, opera 
tively connected with the shaft for driving 
the same. 

3. In a machine of the class described, the 
combination of a rotary spindle, a plurality 
of gears thereon, a shaft extending along one 
portion of the spindle, gearing operatively 
connecting the shaft with certain of the 
spindle gears, a back gear shaft extending 
along another portion of the spindle, back 
gearing on the back gear shaft adapted to 
be engaged with other of the spindle gears, 
the said two shafts being located beneath the 
spindle, and means operatively connected 
with the first named shaft for driving the 
Se. 

4. In a machine of the class described, the 
combination of a rotary spindle, a plurality 
of gears thereon, a shaft parallel with and 
adjacent the spindle, gearing operatively 
connected to certain of the spindle gears, and 
including change speed mechanism, for oper 
atively connecting the shaft with the spindle, 
back gears for the spindle, means for en 
gaging and disengaging the back gears from 
certain of the spindle gears, the said gear 
ing and back gears being located beneath the 
spindle, and means operatively connected 
with the shaft for driving the same. 

5. In a machine of the class described, the 
combination of a rotary spindle, a plurality 
of gears thereon, a shaft extending along one portion of the spindle, gearing operatively 
connecting the shaft with certain of the 
spindle gears, a back gear shaft extending 
along another portion of the spindle, a plu 
rality of bearings coaxial of the first shaft 
and supporting the back gear shaft, back 
gearing on the back gear shaft adapted to be 
engaged with other of the spindle gears, the 
said two shafts being located beneath the 
spindle, and means operatively connected 
with the first named shaft for driving the 
Sae. 

6. In a machine of the class described, the 
combination of a headstock, a rotary spindle 
mounted therein, a plurality of gears mount 
ed on the spindle, a shaft extending along 
one portion of the spindle, gearing opera 
tively connecting the shaft with certain of 
the spindle gears, a back gear shaft extend 
ing along another portion of the spindle, 
the headstock having a plurality of circillar 
openings therein coaxial of the first shaft, a 
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bearing block rotatably mounted in each of 
such openings and supporting the back gear 
shaft eccentrically therein, back gearing on 
the back gear shaft, means for rotating the 
bearing blocks to engage the back gears with 
other of the spindle gears, and means opera 
tively connected with the first named shaft 
for driving the same. 

7. In a machine of the class described, the 
combination of a bed, a headstock thereon, 
a rotary spindle mounted in the headstock, 
a set of gears on the spindle, a shaft in the 
headstock beneath and parallel with the 
spindle, a set of gears on the shaft adapted 
to cooperate with the spindle gears, certain 
of the gears of one set being relatively slid able longitudinally to selectively engage the 
gears thereof with the corresponding gears 
of the other set, and power operated means 
beneath the spindle and shaft for driving 
the shaft. 

8. In a machine of the class described, the 
combination of a bed, a headstock thereon, a 
rotary spindle mounted in the headstock, a 
set of gears on the spindle, a shaft in the 
headstock beneath and parallel with the 
spindle, a set of gears on the shaft adapted 
to cooperate with the spindle gears, certain 
of the gears of one set being relatively slid 
able longitudinally to selectively engage the 
gears thereof with the corresponding gears 
of the other set, spindle driving back gears 
beneath the spindle, and means operatively 
connected with the shaft for driving the 
Sale 

9. In a lathe, the combination of a spindle, 
a driving gear loose thereon, a gear fixed 
to the spindle, means for sliding the loose 
gear into and out of driving engagement 
with the fixed gear, two back gears beneath 
the spindle, means for raising and lowering 
the back gears into and out of mesh with the 
loose and fixed gears, and means for driving 
the said loose gear. 

10. In a lathe, the combination of a 
spindle, a driving gear loose thereon, a gear 
fixed to the spindle, the fixed gear having an 
internally toothed portion corresponding in 
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contour to the driving teeth of the loose gear 
and adapted to be engaged and driven there 
by, means for sliding the loose gear axially 
on the spindle into and out of driving en 
gagement with the said toothed portion of 
the fixed gear, two back gears beneath the 
spindle, means for raising and lowering the 
back gears into and out of mesh with the 
loose and fixed gears, and means for driving 
the said loose gear. 

11. In a lathe, the combination of a spin 
dle, a driving gear loose thereon, a gear 
fixed to the spindle, means for optionally 
operatively connecting the two gears, two 
back gears supported on a shaft eccentrically 
mounted in bearings at its ends beneath the 
spindle, a handle secured to the front end 
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of the shaft beneath the spindle and adapted 
to rotate the shaft and bearings to raise the 
back gears into mesh with the said spindle 
gears, and means for holding the shaft and 
gears in the raised position. 

12. In a lathe, the combination of a spin 
dle, a driving gear loose thereuil, a gear 
fixed to the spindle, means for optionally 
operatively connecting the two gears, two 
back gears beneath the spindle, means for 
raising and lowering the back gears into and 
out of mesh with loose and fixed gears, and 
means including change speed gearing be 
neath the spindle for driving the said loose 
gear. 

13. In a machine of the class described, 
the combination of a headstock, a rotary 
spindle mounted therein, spindle driving 
gearing, including change speed gearing, 
beneath and adjacent the spindle, a power 
shaft to the rear of and operatively con 
nected to the said gearing, and a driving 
pulley on the power shaft, the location of 
the pulley being such that the same may be 
belt-driven either from a motor in the base 
of the machine or from an overhead counter 
shaft. 

14. In a machine of the class described, 
the combination of a headstock, a rotary spin 
dle mounted therein, a shaft parallel with, 
adjacent and beneath the spindle, change 
Reed gearing between the shaft and spin 
le, a power shaft below and to the rear 

of the spindle, an operative connection be 
tween the power shaft and gearing, and a 
driving pulley on the power shaft, the lo 
cation of the pulley being such that the 
same may be belt-driven either from a motor 
in the base of the machine or from an over 
head countershaft. 

15. In a machine of the class described, 
the combination of a rotary spindle, a shaft 
parallel with and adjacent the spindle, gear 
ing including change speed mechanism be 
neath the spindle for operatively connecting 
the shaft with the spindle, a power shaft to 
the rear of the first named shaft, means com 
prising a friction clutch for operatively 
connecting the two shafts, and a hand lever 
at the front of the machine for operating 
the clutch. 

16. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle rota 
tably mounted in the headstock, gearing, including change speed gearing, supported 
in the headstock beneath the spindle, oper 
atively connected to the spindle and extend 
ing downwardly into the bed, a power shaft 
to the rear of the bed, an operative connec 
tion between the power shaft and gearing, 
and a driving pulley on the power shaft, 
the location of the pulley being such that the 
same may be belt-driven either from a motor 
in the base of the machine or from an over 
head countershaft, 

17. In a machine of the class described, 
the combination of a base, a bed supported 
thereon, a headstock on the bed, a rotary 
spindle mounted in the headstock, a motor 
mounted in the base, change speed gearing 70 
beneath and adjacent the spindle for driv 
ing the same, and a flexible driving connec 
tion between the motor and the change 
speed gearing. 

18. In a machine of the class described, 
the combination of a base, a bed supported 
thereon, a headstock on the bed, a rotary 
spindle mounted in the headstock, a motor 
mounted in the base, change speed spindle 
driving mechanism beneath and adjacent 80 
the spindle and comprising a shaft parallel 
with the spindle, an operative connection 
comprising a plurality of gears on the shaft 
adapted to mesh with certain gears on the 
spindle, and an operative driving connection 85 
between the motor and the change speed 
gearling. 

19. In a machine of the class described, 
the combination of a base, a bed supported 
thereon, a headstock on the bed, a rotary 90 
spindle mounted in the headstock, a motor 
mounted in the base substantially in the 
vertical plane of the spindle, spindle driv 
ing change speed gearing beneath the spin 
dle, and a belt driving connection between 95. 
the motor and the change speed gearing. 

20. In a machine of the class described, 
the combination of a base, a bed supported 
thereon, a headstock on the bed a rotary 
spindle mounted in the headstock, a shaft parallel with and adjacent the spindle, gear 
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ing including change speed mechanism be 
neath the spindle for operatively connecting 
the shaft with the spindle, a shaft to the 
rear of the first named shaft, means com 
prising a friction clutch for operatively con 
necting the two shafts, a motor in the base, 
and a belt driving connection between the 
motor and the second named shaft. 

21. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle ro 
tatably mounted in the headstock, gearing, including change speed gearing, supported 
in the headstock beneath the spindle, opera 
tively connected to the spindle, and extend 
ing downwardly into the bed, and drive 
gearing in the bed engaging the said gear 
ing extending into the bed, the headstock and its gearing being removable from the 
bed as a unit. 

22. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindlero 
tatably mounted in the headstock, gearing including change speed gearing, supported 
in the headstock beneath the spindle, opera 
tively connected to the spindle and extend 
ing downwardly into the bed, and a driving 
gear in the bed engaging the said gearing 
extending into the bed, the rotary axis 
of the said gearing being parallel to the 
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spindle axis and the headstock and its gear 
ing being removable from the bed as a 
unit. 

23. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle ro 
tatably mounted in the headstock, a set of 
gears on the spindle, a shaft in the headstock 
beneath and parallel with the spindle, a set 
of gears on the shaft adapted to cooperate 
with the spindle gears, certain of the gears 
of one set being relatively slidable longi 
tudinally to selectively engage the gears 
thereof with the corresponding gears of the 
other set, and means in the bed operatively 
connected to the shaft for driving the same, 
the headstock and the shaft with the gears 
thereon being removable from the bed as a 
unit. 
24. In a lathe, the combination of a bed, 

a headstock mounted thereon, a spindle ro 
tatably mounted in the headstock, a set of 
gears on the spindle, a shaft in the head 
stock beneath and parallel with the spindle, 
a set of gears on the shaft adapted to co 
operate with the spindle gears, certain of 
the gears of one set being relatively slidable longitudinally to selectively engage the 
gears thereof with the corresponding gears 
of the other set, a gear supported in the 
headstock beneath the shaft, operatively 
connected to the shaft and extending down 
Wardly into the bed, and other gearing in the 
bed operatively connected to the said gear 
for driving the same, the headstock, change 
gears and the said gear supported in the 
headstock being removable from the bed as 

25. In a lathe, the combination of a base, 
a bed supported thereon, a removable head 
stock mounted on the bed, a spindle rota 
tably mounted in the headstock, gearing op 
eratively connected to the spindle and extend 
ing downwardly into the bed, the bed hav 
ing an opening through the side thereof, 
and driving means extending through the 
said opening and engaging the said gearing for driving the E. 

26. In a lathe, the combination of a base, 
a bed supported thereon, a removable 
headsfock mounted on the bed, a spindle ro 
tatably mounted in the headstock, gearing including change speed gearing operatively 
connected to the spindle and extending 
downwardly into the bed, the bed having an 
opening through the side thereof, and driv 
ing means extending through the said open 
ing and engaging the said gearing for driv ing the spindle. 

27. In a lathe, the combination of a base, 
a bed supported thereon, a removable head 
stock mounted on the bed, a spindle rota 
tably mounted in the headstock, gearing in cluding change speed gearing operatively 
connected to the spindle and extending downwardly into the bed, the bed having an 
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opening through the side thereof, and gear 
ing extending through the said opening and 
engaging the first said gearing for driving 
the spindle. 

28. In a lathe, the combination of a base, 
a bed supported thereon, a removable head 
stock mounted on the bed, a spindle rota 
tably mounted in the headstock, gearing in cluding change speed gearing operatively 
connected to the spindle and extending 
downwardly into the bed the bed having an 
Opening through the side thereof, gearing 
extending through the said opening and en 
gaging the first said gearing for driving the 
spindle, and driving means for the second 
mentioned gearing supported on a bracket 
Secured to the exterior of the bed adjacent 
the said opening. - 

29. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle ro 
tatably mounted in the headstock, gearing, including change speed gearing, supported 
in the headstock beneath the spindle, opera 
tively connected to the spindle and extend 
ing downwardly into the bed, the bed hav 
ing an opening through the side thereof, and 
driving means extending through the said 
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Opening and engaging the said gearing for 
driving the spindle, the headstock and gear 
ing being removable from the bed as a unit 
independently of the said driving means. 

80. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle rol 
tatably mounted in the headstock, gearing, including change speed gearing, supported 
in the headstock beneath the spindle, opera 
tively connected to the spindle and extend 
ing downwardly into the bed, the bed hav 
ing an opening through the side thereof, 
and gearing extending through the said 
opening and engaging the first said gear 
ing for driving the spindle, the headstock 
and gearing being removable from the bed 
as a unit independently of the second men 
tioned gearing. 

31. In a lathe, the combination of a bed, 
a headstock mounted thereon, a spindle ro 
tatably mounted in the headstock, gearing, including change speed gearing, supported 
in the headstock beneath the spindle, opera 
tively connected to the spindle and extend 
ing downwardly into the bed, the bed hav 
ing an Opening through the side thereof, gearing extending through the said opening 
and engaging the first said gearing for driv 
ing the spindle, and driving means for the 
second mentioned gearing supported on a 
bracket secured to the exterior of the bed 
adjacent the said opening, the headstock 
and gearing being removable from the bed 
as a unit and the said bracket with its driv 
ing means and gearing being removable 
from the side of the bed as a unit. 

82. In a machine of the class described, 
the combination of a bed, an oil reservoir 
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formed therein, a headstock mounted there 

O 

on, a spindle rotatably mounted in the head 
stock, gearing supported in the headstock 
beneath the spindle, operatively connected 
to the spindle and extending downwardly 
into the reservoir, the oil in the reservoir 
being adapted to lubricate the gearing and 
spindle, and means for driving the gearing. 

33. In a machine of the class described, 
the combination of a bed, an oil reservoir 
formed therein, a headstock mounted there 
on, a spindle rotatably mounted in the head 
stock, gearing, including change speed gear 
ing, supported in the headstock beneath the 
spindle, operatively connected to the spindle 
and extending downwardly into the reser 
voir, the oil in the reservoir being adapted 
to lubricate the gearing and spindle, and 
means engaging the gearing in the reservoir 
for driving the spindle. 

34. In a machine of the class described, 
the combination of a bed, an oil reservoir 
formed therein, a headstock mounted there 
on, a spindle rotatably mounted in the head 
stock, gearing, including change speed gear 
ing, supported in the headstock beneath the 
spindle, operatively connected to the spindle 
and extending downwardly into the reser 
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voir, the oil in the reservoir being adapted 
to lubricate the gearing and spindle and 
the reservoir being adapted to catch the oil 
draining from the said gearing and spindle, 
flanges on the bed and headstock for pre 
venting the dripping of oil outside the reser 
voir, and means for driving the gearing. 

35. In a machine of the class described, 
the combination of a bed, an oil reservoir 
formed therein, a headstock mounted there 
on, a spindle rotatably mounted in the head 
stock, gearing operatively connected to the 
spindle and extending downwardly into the 
reservoir, the bed having an opening through 
the side thereof into the reservoir, a casing 
supported on the exterior of the bed about 
the said opening, and a driving unit within 
the E", operatively connected to the said 
E. through the opening, the reservoir 
the gearing and spindle and the oil in the 
reservoir being adapted to lubricate the gear 
ing, spindle and driving unit. - 
In testimony whereof, we hereto affix our 

signatures. 

WALTER E. INGHAM. 
ALEXANDER. G. WHITEHEAD, 
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being adapted to catch the oil draining from 
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