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JNITED STATES

PatenT OFFICE,

RICHARD K. LE BLOND, OF CINCINNATI, OHIO.

VARIABLE-SPEED MECHANISM.

SPECIFICATION forming part of Letters Patent No. 706,186, dated August 5, 1902.
Application filed May 13, 1902, Serial No, 107,108, (No model.)

To all whom it may concern:

Be it known that I, RICEARD K. LE BLOND,
a citizen of the United States, residing at Cin-
cinnati, county of Hamilton, and State of
Ohio, have invented certain new and useful
Improvements in Variable - Speed Méchan-
isms; and I do hereby declare the following
to bea full, clear, and exact deseription of the
same, reference being had to the accompany-
ing drawings, forming a part of this specifi-
cation.

The invention to be hereinafter desecribed
relates to variable-speed mechanisms adapted
for engine-lathes and other machines for
working upon metal, and more particularly
to & type of sueh machines wherein a great
variety of different feeds are mecessary to
adapt the machine to a large range of work.

In the present embodiment of my inven-
tion I have illustrated the same as affixed to
alathe more particularly adapted for cutting
screw-threads, in which the cutting-tool is
supported to its work npon a carriage mov-
able lengthwise upon the lathe bed or frame,
preferably by a lead-serew. In such form of
lathe it will be understood that the character
or pitch of the screw-threads being cut will
depend upon the speed or rate of travel of
the carriage along the bed or frame of the
machine; and it is therefore the object of my
present invention as thus applied to provide
a simple and easily-operated lathe in which
the adjustments for cutting screw-threads of
different pitch may be made quickly without
removing or dismembering the parts or sub-
stituting different gears, in which all the
threads, as well asall the feeds regularly used,
may be instantly obtained by the simple ma-
nipulation of twohandles, preferably disposed
under the head-stock at the front of the lathe.

In the drawings, Figure 1 is a front eleva-
tion of an ordinary engine-lathe embodying
my invention, parts thereof being broken
away and parts shown in section under the
head-stock to better illustrate the application
of my invention thereto. Fig. 2 is a section
as on the line 2, Fig. 1. TFig. 3 is a perspec-
tive view of the parts at the front of the Iathe
beneath the head-stock, and Fig. 4 is a de-
velopment of the gearing beneath the head-
stock to better show the connection and rela-
tion of the parts embodying my invention.

The bed or frame A of the lathe, the head-

stock A’, the tail-stock A2 spindle B, live
center B’, the cone-pulleys B? to which mo-
tion is applied by the usual belting, the car-
riage C, supporting the cutting-tool, the lead-
screw I, and the feed-rod G are and may be
all’ of the usual or any preferred form and
construction and being well known in the
art need no further description.

Suitably mounted to rotate in the machine
bed or frame below the head-stock, asin brack-
ets B', is a shaft D', which I will hereinafter
designate the ‘“‘primary” shaft for the pur-
poseofidentification and which may bedriven
inanysuitable manner,asbyatrain of change-
gears D%, from the lathe-spindle B. Swiveled
upon the primary shaft D' is a yoke D?, car-
rying a shaft D% having a cone of gears 2, 3,
and 4 and which for future identification
may be termed the ‘‘primary” cone-shaft.
The arms d of the yoke D? turn loosely upon
the primary shafs D’ and contain between
them the gear d', which is suitably splined to
the primary shaft D’ and is in mesh with one
of the gears, as 2, on the primary cone-shaft
D3, whereby as the yoke D? is moved length-
wise of the shaft D’ to change the position of
the primary cone of gears,as will hereinafter
appear, the said gear d’ may also be moved
on the said shaft D' without disengagement
from gear 2.

Mounted in suitable fixed brackets E', sup-
ported by the machine bed or frame, is anin-
termediate or fixed shaft E, earrying a cone
of gears 5, 6, and 7, with any one of which
the gear 2 of the primary cone is adapted to
engage. By the relative disposition of the
primary and intermediate cones of gears if
will be obvious that by proper manipulation
and movement of the yoke D? upon and
around the primary shaft D’ the large gear 2
of the primary cone can be engaged with any
one of the gears of the intermediate cone and
that the large gear of the intermediate cone
can be engaged with any one of the gears of
the primary cone, thus imparting to the in-
termediate shaft I and its cone a wide range
of speeds, as will be obvious. While I have
shown the primary and intermediate cones
as each formed of three separate gears of dif-
ferent sizes, it is to be understood that any
desired number of such gears may compose
the cones.

Mounted to rotate in suitable bearings in
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the brackets E’' E’ is the transmitting-shaft |
H, having splined upon it, so as to be rota- |
ta,ble therewith, yet mova.ble longitudinally
thereon, a gear 14. Swiveled upon the trans-
mitting-shaft is the yoke K, the arms & % of
which embrace the shaft H on opposite sides
of the gear 14 and carry at their free ends the
transmitting cone-shaft L, on which is mount-
ed the cone of gears 8, 9, 10, 11, 12, and 13,
adapted to be intermeshed with the gears of
the intermediate cone. From this construe-
tion it will be evident that by proper move-
ment of the yoke K longitudinally of the
transmitting-shaft and more or less rotatably
aronnd the same the large gear 13 of the
transmitting cone of gears may be brought
into mesh wnh any one of the gears of the
intermediate cone or the large gear 5 of the

intermediate cone can be brouvht into mesh-

with any one of the gearsof the transmitting
cone of gears and the variouns motions thus
derived be transmitted through the gear 14
to the shaft H.

Secured to the transnmt.tmg-sha.fth, as by
the key [/, is a gear 15, and disposed adjacent
the gear 15 are the ends of the lead-screw F
and feed-rod G, carrying the gears 16 and 17,
respectively, either one of which may be en-
gaged with the gear 15 by proper movement
of the transmitting-shaft. The necessary
movement of the transmitting-shaft H to ef-
fect engagement of the gear 15 with either
the gear 16 on the lead-screw F or the gear 17
on the feed-rod G is secured by mounting said
transmitting-shaft in its bearings with ca-
pacity foralimited longitudinal movement, to
effect which I provide the exposed end of the
transmitting-shaft with a knob % or like de-
viee, and by pulling or pushing on said knob
the shaft H may be moved longitudinally to
effect the disengagement from one of the
gears 16 or 17and engagement with the other.
It may be desirable also to provide a lock to
hold the shaft in its longitudinally-adjusted
position, one form of which may consist of a
finger, as A, mounted to swing into engage-
ment with the notches /2 or /% made in the
transmitting-shaft H, asshown in Figs. 3 and
4, although, as will be apparent, I may use
any usual or preferred form of lock for this
purpose when desirable.

The yokes D* and K, carrying the primary
and transmitting cones of gears, are mounted
Lo swingabout the primary and transmitting
shafts, respectively, to bring the primary and
transmitting cones of gears into any desired
geared relation with the cone of gears car-
ried by the intermediate shaft E, as herein-
before specifically described, from which it
will be evident that with my improved mech-
anism applied to a lathe the lathe is adapted

© to a very wide range of work and that all
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the screw-threads regularly used can be cut

by a simple change in the relation of the

primary and transmitting cones of gears, or
both, with the intermediate cone, and to ef-
fect thisin the most simple and efficient man-
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ner and at the same time to secure a compact
structme I have disposed these cones of gears
at the head-stock end of the lathe, prefer-
ably covering them with a hood, as M, Figs.
2 and 3, provided with slots m m, through
which the handles M’ N', connected to -the
yokes D? and K, project.. Each of the han-
dles M’ and N' is provided with a knobm' n/,
by which a retaining-pin m? n? carried by
each, may be manipulated to be engaged with
and disengaged from retaining-notches m? n®
in the hood M, whereby the primary and
transmitting cones of gears may be readily
and quickly changed in their relation to the
intermediate cone of gears and securely held
in such ehanged 1e]dt10n

In order that the yokes carrying the pri-
mary and transmitting cones of gears may
have the desired rigidity to thereby secure at
all times a positive and firm engaging connec-
tion between the cones of gears, I have con-
nected the arms d 'd of the yoke D? by a web
d® (shown in dotted lines in Fig. 3) and the
arms % & of the yoke K by the similar web k2.

It will be noted that the primary, inter-
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mediate, and transmitting cones of gears are .

each similarly arranged—that is, the largest
gear of each cone of gears is disposed at the
same end in all the cones, the result of which
is that the large gear of each of these cones
can be engaged with all of the gears of the
other cones, whereby a wide range of differ-
ent speeds may be imparted tothe lead-screw
or feed-rod.

‘While I have shown my improved speed-
changing mechanism as applied to lathes to
illustrate its operation, it is to be understood
that I do not desire to limit my invention in
this respect, as it may be applied to various
forms and types of machines where a great
variety of speeds are necessary to adapt the
machine to different characters of work.

Having thus deseribed my invention, what
Iclaim, and desire to secure by Letters Pat-
ent, is—

1. Inavariable-speed mechanism, the com-
bination of a primary shaft, a transmitting-
shaft, and a train of speed-changing gearing
connecting said shafts, said gearing com-
prisinganintermediate cone of gears,a swing-
ing primary cone of gears between the pri-
mary shaft and the intermediate cone of
gears, and a swinging transmitting cone of
gears between the transmitting-shaft and the
said intermediate cone of gears.

2. Ina variable-speed mechanism, the com-
bination of a primary shaft, a yoke mounted
upon said shaft and carrying a primary cone
of gears, a transmitting-shaft, a yoke mount-
ed upon said transmitting-shaft and carrying
a transmitting cone of gears, gearing connec-
tion between the primary shaft and the pri-
mary cone of gears, and between the trans-
mitting-shaft and transmitting cone of gears,
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an intermediate shaft disposed between the

primary and transmitting cones of gears, and
a cone of gears carried by said intermediate
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shaft and adapted to be engaged by both the
primary and transmitting cone of gears.

3. In a feeding mechanism for lathes, the
combination of a primary shaft, a transmit-
ting-shaft, and a train of speed-changing
gearing connecting said shafts, said gearing
comprising an intermediate cone of gears, a
primary cone of gears between the primary
shaftand theintermediate cone of gears,anda
transmitting cone of gears between the trans-
mitting-shaft and the said intermediate cone
of gears, a lead-screw and gearing connec-
tions between said lead-screw and the trans-
mitting-shaft.

4, In a feeding mechanism for lathes, the
combination of a primary shaft, a transmit-
ting- shaft, and a train of speed-changing
gearing connecting said shafts, said gearing
comprising an intermediate cone of gears, a
primary cone of gears between the primary
shaft and the intermediate cone of gears, and
a transmitting cone of gears between the
transmitting-shaft and the said intermediate
cone of gears, a lead-screw, a feed-rod, and
means for operatively connecting cither the
lead-screw or feed-rod to said transmitting-
shaft.

5. Ina variable-speed mechanism, the com-
bination of a primary shaft,-means for oper-
ating said shaft, a yoke mounted to swing
upon said shaft and carrying a primary cone
of gears, a transmitting-shaft, a yoke mount-
ed to swing upon said shaft and carrying a
transmitting cone of gears, an intermediate
shaft ecarrying a cone of gears disposed be-
tween the primary and transmitting cones of
gears and in engagement therewith, each of
said yokes being provided with a handle dis-
posed in convenient relation to each other
to afford a ready and convenient means for
changing the relation of both the primary and
intermediate cones of gears with respect to
the intermediate cone of gears.

6. In avariable-speed mechanism, the com-
bination of a primary shaft,a yoke, the arms of
which are hung upon said shaft, a gearsplined
to said shaft between the arms of the yoke,a
primary cone of gears carried by said yoke
and in operative engagement with said gear,
a transmitting - shaft, a yoke, the arms of
which are hung upon said transmitting-shaft,
a gear splined to said shaft between the arms
of the yoke, a transmitting cone of gears car-
ried by said last-named yoke and in operative
engagement with said gear, an intermediate
shaft and a cone of gears carried by said in-
termediateshaftandin operativeengagement
with both the primary and transmitting cone
of gears.

7. Inavariable-speed mechanism, the com-
bination of a primary shaft, a transmitting-
shaft, a yoke hung to each of said shafts and
movable thereon, each of said yokes carrying
a cone of gears, a shaft disposed intermediate
said primary and transmitting shafts and car-
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rying a cone of gears,said cones of gears be-
ing similarly arranged and disposed so that
the largest gear of the primary and transmit-
ting cones of gears may be engaged with each
of the gears on the intermediate shafts, and
the largest gear of the cone of gears on the
intermediate shaft may be engaged with each
of the gears of the primary and transmitting
cones of gears.

8. In a feeding mechanism for lathes, the
combination of a primary shaft, a transmit-
ting-shaft having a gear fixed thereto, a lead-
serew and a feed-rod each provided with a
gear, means for longitudinally moving the
transmitting-shaft to engage and disengage
the gear carried thereby with or from either
the lead-serew or feed-rod gear, and speed-
changing mechanism disposed between the
primary and transmitting shafts and compris-
ing a primary cone of gears, a transmitting
cone of gears, and an intermediate cone of
gears adapted to be engaged by both the pri-
mary and transmitting cone of gears to trans-
mit variable speed from the primary to the
transmitting shafts.

9. In variable-speed mechanism, the com-
bination of adriving cone of gearsand a trans-
mitting cone of gears, separate rocking yokes
on which said cones are mounted, an inter-
mediate cone of gears between said driving
and driven cones,all the cones arranged step-
like with the largest gear of the respective
cones at the same end of the cones, for select-
ively engaging the gears of the driving-cone
and the gears of the driven cone with.the
gears of the intermediate cone, and means for
securing said rocking cones in adjusted posi-
tions.

10. In variable-speed mechanism, the com-
bination of a stationarily-positioned cone of
intermediate gears, a cone of driving-gears
mounted on a rocking yoke selectively mesh-
ing therewith and imparting motion thereto
and a cone of driven gears mounted on a rock-
ing yoke selectively meshing therewith and
receiving motion therefrom, and means for
securing the rocking yokes in adjusted posi-
tions.

11. In variable-speed mechanism, the com-
bination with a lathe-bed, of a stationarily-
positioned cone of intermediate gears, a cone
of driving-gears mounted on a roeking yoke
meshing therewith and.imparting motion
thereto, a cone of driven gears mounted on a
rocking yoke also meshing therewith and re-
ceiving motion therefrom, all the cones hav-
ing gears arranged step-like with the largest
gear of the respective cones at the same end
of the cones, in the lathe-bed, and means for
securing the rocking yokes in adjusted posi-

tions.
RICHARD K. LE BLOND.
In presence of—
A. F. HERBSLEB,
H. F. HARDEN.
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