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No. % 63,912,
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UNITED STATES PATENT OFFICE.

RICHARD K. LE BLOND AND WILLIAM F. GROENE, OF CINCINNATI, OHIO.

* FEED AND SPEED CHANGING DEVICE FOR M.ACHINE-TOOLS.

SPECIFICATION forn:’iing part of Letters ;Pa.tent No. 763,912, dated June 28, 1904,
AEphcatmn ﬁled B.pnl 9, 1904. Serml No, 201,258, (No model.)

To all whom it may concern:

Be it known that we, RICHARD K LE BLO\TD
and WirLiam F. GROEND citizens of the
United States, residing at Cincinnati, in the
county of Hamilton and State of Ohio, have
invented certain new and useful Improvements

in Feed and Speed Changing Devices for Ma-

chine-Tools, of which the tollowmo' 1S a spem—
fication.

The invention to be hereinafter deserlbed
relates tofeed and speed changing devices for
machine-tools, and has for its general object
to provide a device of this character which
will be simple in construction, efficient in op-
eration, capable of ready manipulation to ef-
fect the changesdesired and wherein the parts
movable to effect the change of feed or speed
shall have great ease of movement and be
more accura,tely ouided.

With the above generally-stated ob]ects in
view the presentinvention comprises driving

and driven gears, swinging and second yoke'

frames, and anintermediate gear operable by
sald frames to connect said driving and driven
gears in desired order, all as will be herein-
atter more tully set forth.

The invention further consists of the parts

and combinations hereinafter described, and

definitely pointed out in the claims.

In the drawings, Figure 1 is a front view of
a feed and speed changing device, showing one
embodiment of the present invention, certain

parts being broken away to disclose the strue-

ture beneath. Fig. 21sa cross-section of the
parts represented in Fig. 1 on the line « .
Fig. 3 1s a view similar to Fig. 1, showing a
slwhtly-modlﬁed form of dewce

Mountéd in suitable bearings in the frame
or casing A 1sthe driven shaft B sultably con-
nected to the parts to be Opera,ted and mount-
ed on said driven shaft B are a series of gears
B’ to B’, which are of different diameters and
n eﬁect may constitute a cone of gears. Of
course it is obvious that any number and size

of gears may be used in placp of those shown

and described.

Suitably carried in the frame or casing A is
the shaft C, having an elongated gear C
mounted thereon, which constitutes the driv-
ing-gear and which may derive its motion

from any suitable source of power throuo'h
any convenient devices,the longitudinal len O'th
of the driving-gear (' being substa,ntially the
same as the cone of gears.

Suitably mounted so as to be capable of
swinging about the axis of shatt C is theyoke
D, having the arms D’ D', which in the pres-
ent form of the invention are shown as mount-
ed on the shaft C; but this construction is not
essential, and variousmodifications in details
may be made so long as the yoke D is capable
of swinging about the axis of shaft C, for a
purpose that will appear hereinafter.

The swinging yoke D carries a support or

intermediate shaft I, upon which is mounted
the intermediate gear E', which 1s in constant

engagement, w1th the drwmg gear ' on
shaft C.

Also mounted on the intermediate shaft |

is the second yoke K, the arms of which en-
oaoe between them the intermediate gear B

Both the intermediate gear E' and the second
Voke F are capable of lonmtudmal movement
on the intermediate Shatt E, so that under
conditions to be hereinafter described the 1n-
termediate gear X', while in constant engage-
ment with the driving-gear C', may by move-
ment of the second yoke K be moved longitu-

| dinally of the intermediate shaft K, carried

by the swinging yoke D, so as to cause the
intermediate gear E’ to be brought into posi-
tion for engagement with any one of the cone
of gears.

In order that the second Voke F may con-
trol theswinging movement of the yoke D, it
1s essential that said yokes be so connected

that the swinging movement of yoke D can

occur only when the second yvoke F 1smoved,

and although wvarious forms of connectlons
between the two yokes may suggest them-
selves for this purpose we have shown as one
embodiment of theinvention the arms D’ of the
voke D connected or joined by a wall or brace
D? having a straight longitudinal slot D?, (see
FIG“S 1 and 2 )throacrh which slot the second
yoke K projects, a handle G being provided
for the second yoke, from which construction
1t will be seen that while the second yoke I
and the intermediate gear K may be moved

| Jongitudinally of the swinging yoke D the lat-
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ter can swing on the shaft C only when the
second yoke I is raised or lowered.

The casing A has formed therein an inclined
slot A’, through which the portion I’ of the
second yoke F, provided with the recess F”
projects, and the handle ( has a spring-
pressed locking device H mounted therein,
thespring /4 of Wlllch serves to normally Torce
the locking device forward into the pOSlthH
shown in Fi 1g. 2, the locking device H in such
position bearing on the smooth wall of the in-
clined slot in the casing, serving to hold the
second yoke, and through it the swinging
yoke, 1n raised position, with the intermediate
gear I’ in engagement with one of the cone
of gears. KFrom this construction it will be
obvious that upon withdrawal of the locking
device the second yoke, and with it the swing-
Ing yoke, may be turned about the shaft C to
dlsengage the intermediate gear E' from the
cone of gears, the lower edge of the slot A’ in
such movement being received into the recess
F* of the second }?"0]&_6, and while in this posi-
tion the second yoke and intermediate gear
may be moved longitudinally of the swinging
yoke to bring the intermediate gear into po-
sition for engagement with any one ot the
cone of gears.

Formed on the | inner side of the casing A,
above the upper wall of the slot A’., are a se-
ries of locking lugs or projections 7, spaced a
distance apa,rt and providing between them
the recesses 7', (more clearly shown in Fig. 1,)
which recesses are adapted to be enﬂ‘ao*ed b;f
a projection or holding device [, secured to
the second yoke F. Tt “will be noticed in Fig.
L that the recesses /' between the pmJecmon%
¢ are disposed substantially opposite the gears
of the cone of gears and that the lugs or pro-
]ect'ons 2 are on a line between szud oears,
the effect of which is that the projections /
will prevent the upward swinging of yokes
until the intermediate gear E’ is in position
to properly engage one of the cone of gears.

In the locking construction described there
are no holes or other locking-recesses formed

by removing part of the material of the cas-

ing A, in which a locking device may be en-
oaged; but the locking device in the present
construction, which comprises the part H,
rests when in locking position upon the lower
wall of the inclined slot 1n the casing A and
simply holds the yokes in their upper posi-
tion, causing the intermediate gear I to en-
gage the cone of gears. and while in such po-
sifion the projection / serves to prevent lon-
gitudinal movement of the second yoke and
gear It'. It will also be obvious that by the
clisposition of the projections 2 the yokes can-
not be raised into their upper position unless
the intermediate gear K is positioned to prop-
crly engage one of the cone of gears, the lugs
2 thus acting as safety devices in connection
with the projection / on the second yoke. It

65 will therefore be understood that the present |

763,912

| invention contemplates driving and driven

gears and an intermediate gear, the latter be-
ing carried by the swinging yoke and mounted
to move longitudinally of said yoke by virtue
of a second yoke carried by the swinging
voke and movable longitudinally thereof, and
while we have shown and described one em-
bodiment of my invention it is to be under-
stood that the invention is not limited to the
particular character of devices and their spe-
cific construction as herein shown and de-
scribed, but that the same may be varied with-
in wide limits without departing from the
spbere of the Invention as hereinbefore set
forth.

In the device disclosed by Figs. 1 and 2, as
hereinbefore stated, the slot A’ in the casing
A 1s formed inclined and that in the wall D’
of the swinging yoke straight, so that upon
movement of the second yoke longitudinally
of the shaft K the inclined slot in casing A
constitutes a convenient means for turning
the swinging yoke upon its bearings on shaft

C; but it 1s evident that many variations of |

these detalls may suggest themselves, and in
Fig. 3 one modification is disclosed, wherein
the slot A® in the casing is formed straight
and the slot D* in the wall D* of the swinging
voke D 1s formed inclined. Such modified
construction may be desirable in some in-
stances, while the construction in other re-
spects 1s the same as in Figs. 1 and 2, and in
this form of the device the straight longitu-
dinal movement of the second yoke along the
straight slot of the casing will, by reason of
the Inclined slot in the swinging yoke, cause
sald swinging yoke to be turned about the
shatt C. It 1s to be understood, therefore,
that the Invention is not limited in these re-
spects, the only essential being that the swing-
ing yoke shall carry a second yoke longitu-
dinally movable with respect thereto to carry
the intermediate gear into proper position for
ready engagement with the cone of gears.
Having thus described the invention, what

we clmm and desire to secure by Letters Pat-
ent, 15— |
- 1. In a feed and speed chancrmcr device for

machine-tools, the combination of a shaft, a
driving-gear mounted thereon, a driven shaft,

a series of gears of different diameters mount-

ed thereon, a swinging voke, a second yoke
carried by the swinging yoke and longitudi-
nally movable with respect thereto, and an
intermediate gear movable with said second
voke.

2. In a feed and speed changing device for
machine-tools, the combination of a shaft and
driving-gear thereon, a driven shaft, a series

of gears of different diam eters mounted there-
on, & swinging yoke mounted to swing about
the axis of the first-mentioned shaft, an inter-
mecdiate shaft carried by the swinging yoke,
a, second yoke mounted on the said intermedi-
ate shaft and movable longitudinally thereof,
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and an intermediate gear mova,ble Wlth said
second yolke. :

3. In a feed and speed changing dewce for
machine-tools, the combination of a driven
shaft, a cone of gears mounted thereon, a shaft,
and driving-gear mounted thereon said driv-
ing-gear being of a length substantially the
same as the cone of gears, a swinging yoke
mounted to swing about the said last-men-
tioned shaft, a second yoke carried by the
swinging yoke and movable. longitudinally
thereof, and a gear movable with the second
voke and In constant enowement with the
driving-gear.

4. In a feed and speed changing device for
machine-tools, the combmatlon of a shatt, an
elongated driving-gear mounted thereon, a
driven shatt, a series of gears of different
diameters mounted thereon, a swinging yoke
mounted on the hrst—named shaft, an inter-
mediate shaft carried by said swinging yoke,
a second yoke mounted on said intermediate
shaft and movable longitudinally thereof, an
intermediate gear mounted on the intermedi-
ate shaft and momble longitudinally thereof
with said second yoke, said interm ecdiate gear
being in constant engagement with the driv-

ing-gear, and means to move said yokes to

carry sald intermediate gear into engagement
with any of the series of driven gears.

5. In a feed and speed changing device for
machine-tools, the combination of driving and
driven gears, a swinging yoke, an intermedi-
ate gear carried by sald yoke,
carried by the swinging yoke and movable
longitudinally thereof, said intermediate gear

being movable longitudinally with the second
VOLE‘;.

6. In a feed and Speed chancrmo' device for

machine-tools, the combmatlon 01? a shaft, an

elongated driving-gear mounted thereon, a
yoke mounted to swing about said shaft, an

intermediate shatt carried by said yoke, anin-

termediate gear and second yoke mounted on
sald Intermediate shaft and longitudinally

movable thercon, a cone of gears with which

the intermediate gear is adapted to engage
and locking devices for holding the interme-

diate gear against swinging and longitudinal

movement with respect to the cone of gears.

7. In a feed and speed changing device for
machine-tools, the combination of a casing
having a slot formed therein, driving and

a second yvoke

driven gears, a swinging yoke the wall of
which 1s provided with a longitudinal slot, a
second yoke extending through said slots and
movable longitudinally of said swinging yoke,
an intermediate gear movable with said sec-
ond voke, and means for moving the second
yvoke and intermediate gear longitudinally of

the swmmnw yoke, one ot sald slots being 1n-
clined.

3. Inafeed and speed changing mechanism
for machine-tools, the combination of a cas-

ing having an inclined slot, driving and driven

gears,aswinging yoke,the wall of which is pro-

vided with a straight longitudinal slot, a sec-

ond yoke carried by the swinging yoke and ex-
tending through the said slots of the swinging

yvoke and casing, an intermediate gear carried

by the swinging yoke and movable longitudi-
nally thereot with the second yoke, and means

for locking the yokes against swmwmﬁ“ and

‘lon 0‘1tudma.l movements.

9. In a feed and speed changing mechanism

for machine-tools, the combination of a cas-

ing having a slot, driving and driven gears, a
swinging yoke, an intermediate gear carried

‘thereby, and alocking device to maintain the
‘intermediate gear in driving connection with
‘the driven gear, said locking device compris-
ing lugs projecting from the- wall of the cas-
1ing, a projection movable with the swinging
‘yoke to engage between said lugs, and a lock-

Ing-pin adapted to engage the wall of the said

slot to maintain the projection in 10(:1{1110‘ PO-
sition between the lugs. -

10. Inateed and Speed changing mechamsm'
for machine-tools, the combination of a cas-

ing, havingan inclined slot, driving and driven
cears, a swinging yoke, an mtermedlate oear
and second Voke carried by and lono‘ltudmally
movable with respect to the swinging yoke,
lugs projecting from the said casing, a pro-

jection or pin upon the second yoke adapted

to engage between said lugs, and a locking-
pin carried by the second yoke and engaging

a wall of said slot to hold the pin Or projec-

tion in locking position between the lugs.
In tesmmony whereof we affix our swnatures
in presence of two witnesses.

RICHD. K. LE BLOND.
WILLIAM F. GROENE.

Witnesses:
-~ Gro. T. PRITCHARD,
CLARENCE HEicm.
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