Patented luly 30, 190I.

No. 679,568. , _
E. A. MULLER.
ENGINE LATHE.

(Application filed Jan. 31, 1801.) |
| 4 Sheets—Shest |I.

(No Model.)
I‘ =
SIE
El=
} |
= ]
‘\{
R
i 0
\ ! : : ’
_ EFeb
|-| I _E. |
l 11 I ___3:5"
| =Bl O ||
1 1 | -
1t ! I , PQ -
." 'ﬁ
A
| T‘Q '
I S |
. n%

e .
| - .
N INVENTOR. ,
K W

WITNESSES : .
AR

| - BY - ¥
Y VY

‘S@amm: ;5%;;«/ ATTOREY.

THE NCRRIS PETERS CO., PHOTO-LITHO, WASHINGTON, O. C.




Ne. 679,568. Patented July 30, 1901
E. A. MULLER.

ENGINE LATHE.

(Application filed Jan, 31, 1901.)
{No Model.) - 4 Sheets—Sheet 2.

WITNESSES : |

e v

f .

F




No. 679,568. o Patented July 30, 1901.
E. A. MULLER. ' '

ENGINE LATHE.

. . (Application filed Jan, 31, 1801.)
(No Model.) - 4 Sheets—Sheet 3.

/
y URILIIEFE SRNN

d—h-—-_

N7 7 e

77 \\\\A‘&

2

¢

|- = = -

Q7j' ZN\ RN

/ ,::.rr/ AN
CZ / !N\\_
&Z

g

- e

———— ——— il —EEmELL L wa .

AN /\\\ \ =

\\ \\\l MM o =
-qulh ﬂlm_é |
5::_ . '

R \“\\\ 7 1/»\’ '
&V/’
\

2 R\

N\
| '5’ ‘Z’M\\\\:

O,

fffj

e’ §
7

N

Fz/, Cz 2
e AR ol

A :u_. \\\\\\//,i‘
m“_ = A u...&\\\ N ’
= =0 ea— 72 I

g AT

f-m- l\\\\\\\::
o * \"L\\\\\\%\W/a
/ NN =
N _\ *-.:‘-.
et ==l =)
JTESE 1||_ §
SR =
IR= % ,5"? ? \ DY
3& } o I
‘lil T m\\\\ﬁ\}ﬁlé -5
L 57 1 5
9 #/ \ -'
WITNESSES . 5’ F "'"'5 INVENTOR.
dr anad

* .’dl‘

f’l/

Q:&ﬁh}ﬁﬁ}:iww \ o BY -

THE HORRIS PETERS CO., PHOTOLITHD., WASHINGTON, 0. C.




Patented July 30, 1901.
Mo. 678,558, - E. A. MULLER. o

ENGINE LATHE.

icati 001. | |
(No Model.) (Application filed Jaz. 31, 1905 | 4 Sheets—Sheet 4

“ﬁa/ 7.,0 y —7’;7.7 .
) S

& q s\\
I//// @@ A° /'i'/ _
*r/m//ﬂﬂzh

'H_M“

__'—"—“——-_'-

.'\
|N_

T
1“‘&"‘.

\I

7
é!.ullllﬁ

2

DR Rt

L LLLL

i

11111320 IR

11

N ==
'!&.-.E;-'
SM\ =
ENE==
N
N\l =
oL .

Y
\_

WITNESSES . INVENTOR

| ORNLY.

‘THE MNORRIS PETEAS CO. PHOTO-LITHO., WASHINGTON, O, L.




[0

Is

20

25

35

10

50

showing one of the gears.

UNITED STATES

PAaTENT OFFICE.

EDWARD A. MULLER, OF SPRINGFIELD, OHIO, ASSIGNOR TO THE SPRING-
FIELD MACHINE TOOL COMPANY, OF SAME PLACE.

ENGINE-LATHE.

SPECIFICATION forming part of Letters Patent No. 679,568, dated July 30, 1901.
Application filed January 31,1901, Serial No. 45,435, (No model.)

To all whom it may concern: |

Be it known that I, EDWARD A, MULLER,
a citizen of the United States, residing at
Springfield, in the county of Clark and State
of Ohio, have invented certain new and use-
ful Improvements in Engine-Lathes, of which
the following is a specification.

My invention relates to improvements in
engine-lathes, and more especially to devices
for changing the speed of the lead-screw and
feed-rod.

The object of my invention is to provide a
quick and certain means embodied in the
structure of the machine whereby the changes
can be made. I attainthis object by the con-
struction shown in the acecompanying draw-
ings, in which— * |
~ Figure 1 is a front elevation of a lathe em-
bodying my invention. Fig. 2 is an end ele-
vation of same. :
view of the lathe-head. Tig. 4is an end ele-
vation of gear-casing, partly broken away,
Fig. 5 is a see-
tional view taken on the line X X of Fig. 4.
Fig. 6 is adetail of Fig. 5, showing the manner
of holding the gears and their casing in place.
Hig. 7 is a vertical sectional view of the disk,
1ts gears, easing, and connection with lead-

screw. Iig.31isanend view in outline, show-

ing the relative position of the disk, its gears,
and the driving-gears for same.
Like parts are represented by similar let-

ters of reference in the several views.

In construeting my device I empley a disk
¢, having a hub ¢', which extends at one side
thereof and bears against an enlargement ¢?
in the side of the casing a® and is journaled

onthestud a®. Said studis preferably formed

at one end with a head a% which bearsagainst
the disk to hold it in place on said stud, and
at the other end is reduced and extends
through the casing ¢?, is screw-threaded at
its outer end, and provided with thenuta® to
firmly attach the stud to said casing. The
casing ¢’ is provided with an opening having
an extended hub «'!, engaging with and rig-
idly attached to an extension of the box %3,
and the disk and casing are so formed as to
provide a chamber for the gears, hereinafter
mentioned. Said disk is provided with a se-

Kig. 3is a vertical sectional

riphery, in each of which the sleeves a’ are
journaled and have projecting flanges ¢8
formed on one end to engage the outside of
sald disk and a cluteh at the other end form-
ing one half of the coupling a’. TUpon each
of said sleeves a gear a' is keyed, said gears
a' being of different diameters to vary the
speed, ashereinafter described. The gearon
one end and the flange on the other end of
sald sleeves serve to hold the same in posi-
tion. Any one of these gears is driven by
the gear b independent of the others, said
gear b receiving its motion through a train of
gears, of which the initial gear ¢ is mounted
on the sleeve ¢’ on the main shaft or spindle
c¢* of the lathe. Said gear ¢ drives the gear
d, preferably formed with the extended hub
¢’ on the shaft ¢?, journaled in the casing e.
Adjacent to the gear ¢ and mounted on the
shaft c* is the gear c?, and adjacent to the
gear ¢ and mounted in like manner is the

gear d?, and motion is transmitted in the usual

mannerfrom the gear ¢® to the gear d® through
an intermediate gear mounted in the rear of
sald gear and meshing with each of same, as
shown in outline in Fig. 8. The hubs of the
gears d and d® are each provided with a cluteh
at d*, and the shaftd? is bored out and slotted
topermit asliding key d° toengage with either
one of said gears. The collar d°is also pro-
vided on said shaft to engage said key upon
each side to strengthen the same. Upon the
reduced and extended portion of the shaft (?
the gear fis carried by the bushing 7', mount-
ed 1n the frame ¢°, one half of the cluteh-
coupling f* being formed with or attached to
said bushing /' and the other half to the shaft
d¢*. Thegear g, driven by the gear £, is car-
ried by the bushing ¢', mounted in theframe
¢’, one half of the clutch-coupling ¢* being
formed with or attached to the bushing ¢’ and
the other half to the shaft /o, said shaft £ car-
rying atits other end the gear+, which meshes
in the gear b, This gear bis mounted on the
bushing ', surrounding the bolt &*, and is
carried by the swinging frame ?® which is
journaled in the frame ¢ at b* and forms a
bearing for the shaft 4. It will be seen that
as the axes of the shaft 4 and the swinging
frame b° are the same the gear b will always

ries of openings around the same near its pe- | mesh with the gear ¢+ and that by reason of

55

6o

65

75

80

Qo

95

100




€y
e

the gear b being mounted in said frame it can |

" be made to engage with any one of the gears
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‘screw k.

¥ mounted in the disk a, sald disk being
revolved on the stud a* until the desired gear
is in proper position to engage with said gear
b. Toprovide for tightening the swinging
frame in any position in which 1t may be
moved for the purpose of disengaging and en-
oacing said gear b with any one of the gears
al% the bolt H?is extended and secrew-threaded
at each end, one being provided with a nut
b5 and collar 0% which bears against the end
of the bushing 6, and the other end with the
extending shouldered plate b7,bearing against
the flange ¢’ of the casing ¢, and a screw-
threaded collar 0% bearing against said plate
and having the handle ° and also the offset 51
to contact with the pin 6 on the plate b
The offset b and the pin b’ serve as a stop

whereby the handle 6’ may be operated to lift

or lower the gear b into position, and when in
position a slight additional movement of the
handle, by reason of the collar b® being serew-
threaded on the bolt, tightensthe gear in posi-
tion. Thereareformed on the disk for each of
its gears projecting segments a'*, (see Fig.
equal to the piteh diameter of its gear, which,
in connection with the frame 63, said frame
at the point ¢° being equal to the pitch di-
ameter of the gear b, (see Fig. 4,) form a stop
when the gears are in proper mesh.

T'o transmit the motion from any one of the
gears ¢! mounted in the disk a to the lead-
screw /t, I provide the shaft &' with a key %7
in one end thereof to slidingly engage in a
keyway in the sleeve £° the other end of said
sleeve being keyed to the end of the lead-
I further provide a movable sleeve
or bearing /£* in the box /% having a rack ¢
formed on one side thereof to engage with the
pinion %*, journaled in a recessin the box %%,
having a handle k8 to operate the same.
collars kY and k' are rigidly attached to the
shaft £ adjacent to the ends of the movable
sleeve or bearings &%, and the collar £ is pro-
vided with a clutch forming one half of the
couplings a’. The shaft k' is reduced and
extended into the bushing or sleeve 4% to
support the same with its gear a'’, thus re-
lieving the disk « and casing a® from all
strain while the gear al’ is translmttlnﬂ' mo-
tion to the ledd-serew It will be seen the
arrangement 1s such that by operating the
handle %5 the shaft has alongitudinal move-
ment, so that the (31utch-couplmﬂP o’ may be
thrown in and out of engagement. In Fig. 6
I have illustrated an arranﬂement for hold-
ing the gears fand g and their bushings in
position on the shafts d? and A by providing
a hole in said shaft and a groove in said bush-
ings, 4 serew /' in one end of said hole and a
spring ~° adjacent to the same carrying a ball
I’ in the other end of said hole to engage the
groove in said bearings.

It will be seen by refelenee to Figs. 5 and
6 that the casing ¢® can be removed and the

speed varied by having the ratio-gears f and i

ing &t at €

7:)'
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g of dlﬁerent diameters and reversing the po-
sition of same, placing f on the shaft h and g
on the shaft d2 or gears of different diameters
mnay be substituted therefor, and in this way
a grealb variation of speed can be obtained
with a less number of gears in the disk. I
preferably provide separate casings with each
set of gears and their bushings, and they can
be readily removed and replaced in the man-
nerstated. Ihavefound that by makingone
of the shafts d? and / slightly shorter than
the other, the gears and its casing can be
more easily mounted.

The operation of my device is as follows:
First by the handle £° disengage the coupling
¢? and then by the handle b° lift, the gear 0,

‘so that it will not engage with any of the

oears ¢'%. Thedisk may then be revolved on
its stud a* until such one of the gears a'’ as
is desired is in proper position to be received
on the lead-screw shaft &'. Then the gear b
may be lowered by the handle ° until its cas-
contacts the segment o', when it
is in proper mesh, and a slight additional
movement of the handle will cause the bolt
b? to lock it in position. It has been a com-
mon practice to keep gears to vary the speed
separate and independent of the machine,
subject to the annoyance of being mislaid
and when found placed in the machine; but
it will be seen that I provide a means where-
by they are mounted in the casing attached
to the machine, so that any one of the gears
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without reference to the other may be thrown |

into meshforthe purpose of varying the speed.

While I have shown my device in connec-
tion with an engine-lathe, it is obvious that
it may be applied to other machines where
variable speed 18 required.

Having thus described my invention, I
claim—

1. In anengine- l&the the combination of a
train of gearing from the spindle to the lead-
SCrew having a swinging gear, with a disk
having auxiliary gears of different diameters
thereon, anyoneof said auxiliary gears adapt-
ed to be journaled on and attached to the lead-
screw, and means for connecting said swing-
ing gear with sald auxiliary gears in a man-
ner so that any one of said auxiliary gears,
when journaled on and attached to the lead-
serew, can be driven independently of the
other aumhary gears and independently of

| the disk, substantlally as specified.
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2. Inanengine-lathe, thecombination with -

a train of gearsleading from thespindle to op-
erate the 1ea,d -SCrew, of_ a disk having gearsof
different diameters thereon, a shaft, a gear
of said train and a swinging frame on said

shaft, a gearinsaid frame engaging with the

gear on sald shaft and adapted to mesh with
and operate any one of the gearson said disk
independently of the other disk - gears and
independently of the disk, Substa,ntlally as
specified.

3. Inan enﬂ'me-lathe, the combination with
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atrain of gears leading from the spindle to op-
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erate the lead-screw of said lathe, of a Casing "

carrying a disk with a plurality of gears jour-
naled therein and having for each of said
gears a projecting segment equal to the pitch
diameter of its gear and a swinging gear of
sald train having a casing with a projection
equal to its pitch diameter to contact the seg-
ments of the disk-gear to form a stop when
sald swinging gear is in proper mesh with
any one of said disk-gears, substantially as
specified.

4. In an engine-lathe, the combination of a
train of gearing from the spindle to the lead-
screw having a swinging gear, with a disk
having auxiliary gears of different diameters
thereon,anyone of said auxiliary gears adapt-
ed to be journaled on the lead-serew, and
means for connecting said swinging gear with
sald auxiliary gears in a manner so that any
one of said auxiliary gears, when journaled
on the lead-screw, can be driven independ-
ently of the other auxiliary gears and inde-
pendently of the disk, and means for attach-
ing said driven gear to the lead-screw, sub-
stantially as specified.

5. Inanengine-lathe, the combination with
a train of gears leading from the spindle to op-
erate the lead-screw of said lathe, of a disk
having gears of different diameters journaled
therein, and an extension of the lead-screw
adapted-to engage with and form a bearing
for any one of said disk-gears, substantially
as specified.

6. Inanengine-lathe, the combination with
a disk having gears of different diameter, in-
dependent of each other journaled therein,
sald gears each being provided with clatches
on one side thereof, of a lead-screw, a shaft
slidingly attached to said serew, a clutch on
sald shaft to engage the clutch on any one
of said gears means to throw said elutches
In and out of engagement, substantially as
specified.’

/. In anengine-lathe, the combination with
a disk having gears of different diam eters, in-
dependent of each other journaled therein,
sald gears each being provided with elutches
on one side thereof, of a shaft, a gear and a
swinging frame, a gear in said frame engag-
Ing with the gear on said shaft and adapted
to engage and operate any one of the gears
in said disk, a lead-serew, an extension slid-
ingly attached to said screw, a clutch on said
extension to engage with the cluteh on any
one of said disk-gears which may be engaged
with said swinging gear and means to throw
sald clutch in and out of engagement, sub-
stantially as specified.

8. Inanengine-lathe, the combination with
acasing carrying a train of gearsleading from
the spindle to operate the lead-screw, of a re-
movable auxiliary casing adapted to carry
two ratio-gears of the same or different di-
ameters detachably connected in said train
whereby the substitution of gears of differ-

ent diameters will vary the speed, substan-
tially as specified.

9. In anengine-lathe, the combination with
a casing carrying a train of gears leading from
the spindle to operate the lead-screw, of a re-
movable auxiliary casing adapted to carry
two ratio-gears of different diameters detach-
ably connected in said train and a disk hav-
ing gears of different diameters journaled
therein, a swinging gear in said train adapt-
ed to engage and operate any one of the gears
in said disk, independent of the others, and
means for connecting and disconnecting the
disk -gear so engaged with the lead-screw,
substantially as specified.

10. Inanengine-lathe,the combination with
a casing carryingatrain of gears leading from
the spindle to operate the lead-screw, of a re-
movable auxiliary casing adapted to carry
two ratio-gears of the same or different di-
ameters detachably engaging said train, and
a disk having gears of different diameters
Journaled therein, a clutch attached to one
side of each of said disk-gears, a swinging
gear In sald frain adapted to engage and op-
erate any one of the gears in said disk inde-

pendent of the others and a cluteh slidingly.

connected with said lead-screw to engage the
clutch of any one of the gears in said disk
that is engaged with said swinging gear, sub-
stantially as specified.

11. Inanengine-lathe,the combination with
a train of gears leading from the spindle to
operate the lead-screw, of a shaft slidingly
attached at one end to said serew and reduced
and extended at its other end to carry the
adjacent gear of said train, a clutch attached
to said gear, a movable bearing to carry said
shaft and a clutch on said shaft adapted to
move longitudinally with said shaft and bear-
Ing to engage with the clutch on said gear,
toconnect and disconnectsaid gear and shaft,

t substantially as specified.

12. Inanengine-lathe,the combination with
a train of gears, leading from the spindle to
operate the lead-screw, of a sleeve.keyed to
the end of said screw, a shaft slidingly mount-
ed in said sleeve by a key and a keyway in
said shaft, a journal-box, a movable bearing
in said box to carry said shaft, a rack formed
on one side of said bearing, a gear journaled
In & recess in said box and having a handle
to operate said rack, collars rigidly attached
to said shaft at each end of said bearing and
a clutch formed on one of said collars to en-
gage a corresponding clutch on the adjacent
gear of said train, the outer end of said shaft
being reduced and extended to form a bear-
ing for said gear, substantially as specified.

In testimony whereof I have hereunto set
my hand this 24th day of January, A. D. 1901.

EDWARD A. MULLER.

Witnesses:
PERCY NORTON,
CHAS. I. WELCH.
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