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UNITED STATES

Pe,tented Angust 30 1904

PATENT OFFICE

RICHARD K. LE BLOND AND VVILLIA\I ¥, GROENE OF (JNCINNATI OHIO

FEED AND SPEED CHANGING DEVICE FOR MACHINE-TOOLS

SPECIFIGATION iormlng part of Letters Patent No. 768, 608 da,ted August 30, 1904

Applleetlon ﬁled May 17, 1904 Serml No

208,422, (o model) '

To all whom it nec:‘og/ CONCErI:

Beitknown that we, RICHARD K. Le BLOND ‘
and WirLiam F. G’RODND citizens of the -

United States, residing at (Anemnetzt in the

5 county of. Hamilton and State of Oth have

Invented certain new and useful Improvements
in Feed and Speed Changing Devices for Ma-

elnne—Tools, of Whleh the iollowmo* 1S a speci-
fication.

__'10 The invention to be hereinafter described

relates to feed and speed changing devices
- which may be emploved u"enet'a,lly 1n any ma-
chlne where 1t is desired that certain mechan-
~ 1sm shall be driven at different speeds at dif-

15 ferent times; and the ob]ect of the present in-
vention, generallv stated, is to provide a de-
vice adapted to these condltlons which will
be susceptible of a wide range of variationin

the speeds derivable ther eirom and furnish a

20 gimple form of mechanical parts readily ma-

nipulated during the continued movement of

the drwmﬁ' element to effect the eha,nwes de-
sired. -

With these O'enerellV steted obJeets inview -
25 the present invention consists of the parts

and combinations, as hereinafter more tully
“described, and deﬁnltely pelnted out in the
claims.

In the drawings, Fw‘nre 11s4 front view of

30 a dewee embodylncr the 1invention, showing

the casing or inclosing box -and 1te ed]uncts

~and In dotted llnes the gears and elements be-
yond. Fig. 2 is a section of the partsshown |
| Fig. 3 i1s a front v1ew'
35 snnﬂer to Fig. 1 with the front of the casing
~ or 1nclosing box removed; and Fig. 4 is a de—.--

in Fig. 1 on line 2 «.

tached deta,ll of the eloncreted gear and yoke-

frames, some of the parts bBIIlG'" in :section.

Tig. 5 is a detached detail of a modlﬁed form
40 of transmitting-gearing.

In the drawings, A represents a,ny usual or

preferred eherecter of casing for inclosing
the working partsof the dewee

A’, which may be driven from any suitable
source of power, and such shaft for the pur-
pose of 1dent1ﬁeet10n will hereinafter be re-
ferred to asthe " driving-shaft.” Alsomount-
50 ed in the casing A in appr oprlete bearings is

1nafter reterred to as the

shaft.

‘Mounted in
5 smtable bea,mn(rs-— as, for instance, bearings
45 @ o' —In the sndes ot the casing A isthe shatt |

'1n0' -shaft A’,

the sheit B, from which the motion derived

from the drlwnO-sheft A is to be transmitted

to any mechenlem-—es, for instance, a lead-
screw of a machine-tool-——which it is desired

to.drive at different speeds, and such shaft B

for the purpose of 1dent1ﬁeat1 on will be here-

The terms “*driving ”and * “driven” aremerely
relative, and it is ev1dent of course that the

motion mlo‘ht be transmitted from shaft B to
shaft A’, in which case shaft B would be the

drwmw shatt and shaft A’ the driven shaft.
Dlspesed between the driving and driven

shatts is the elongated variable- speed gear C,

mounted upon the shaft (', sustained in any
usual or desired manner by the casing A.

As a general statement of the centempleted
embedlment of the invention, there is dis-

posed between the drlvmo—shaft A’ and elon-
gatedgear C Verleble—speed transmitting gear-

ing whereby the elongated gear C may be

drwen from the drlvmﬂ‘—sheft at; vermble'

speeds, and “interposed: between the driven
shaft and the elonﬂ'ated variable-speed gear-
me C1s a varleble-speed transmitting gear-

ing, all of which will hereinafter be more
fully and de initely described. From the gen-
eral outline of the invention as thus et‘Lted it

will appear that the elongated variable-speed
gear (18 driven from the driving-shaft A" at

| Verla,ble sneeds and that the Vermble speed of

gear C 1s transmitted to the driven shaft B

-by a set of variable-speed gearing, so that the
variable speed of the gear C may be trans-

mitted a,t stlll V&I‘Vlnﬁ’ speeds to the driven

8o
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"driven” shaft.
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Referrlncr to the drawings for a detailed

tion, the driving-shaft A’ has mounted there-

on te rotate theremth a series of gears A* A®
A% said gears being of different diameters
and the smallest gear A® of the series being

placed between the other two oears A° A* and
sepa,ra,ted therefrom by snltable spacing-col-
lars «°, for a pnrpose that Wﬂl heremettel
a,ppea,r

“Mounted in the casing A, ed;jeeent the driv-

| 1lluetlet10n of the embodlment of the inven- .

go
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is the tI"&I]SIIllttlIlG' eccentric

shett D, the ende of which, ¢, are contained
| in Smteble bearings for med by the sleeves or

I00
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bushings &', so that by removal of said sleeves
or bushings the shatft D may be removed from
the casing at will. The transmitting eccen-
tric shaft (mdlcated as a whole by the letter
D) has an eccentric portion I, on which is
mounted to rotate in unison.a series of gears

- D7, D? and D' said gears being of dlﬁ"elent

TO
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~ be movable longitudinally of the shaft
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dmmeters and bemo SUIt‘Lb]V held in their as-
sociated relation onthe eccentric portion D’
of the shaft, between the arms Z” connected
to the handle D?, said arms ¢” bemg splined
to the eccentric portion D’ of the shaft, so
that by means of said handle D® the series of
gears D?, D’ and D' may be moved longi-
tudinally of the shaft, as will be obvious, and
by an upward or downward movement of the
operating-handle 1)° the said transmitting ec-
centric shaft may be turned in its bearings, it
being understood, of course, that the series of
gears D* D* DY, while maintained in their as-
Socmted relation upon the shatt D in the man-
ner stated, are free to rotate thereon and yet

by
de-

movement of the handle D’ as already
scribed.

It will be noted by reference to Figs. 2 and
3 of the drawings that the largest gear, D? of
the series of gears on the tr ansnnttmﬂ eceen-
tric shaft is in engagement with the elong%ted
variable-speed gear C and, by virtue of the
position of said gear Cthat, sald engagement
therewith of the largest gear D remains con-
tinuous, notwithstanding any eccentric motion
that may be given to the series of gears by

the upward or downward movement of the

handle D’.  As hereinbefore stated, the gears
A* A’ A* on the driving-shaft are held in sep-
arate relation with respect to the smallest gear
A of the series, and such distance of separa-
tion is approximately equal to the faced width
ot the large gear D of the series of transmit-
ting-gears on the transmitting eccentric shaft,
so that upon an upward movement of the han-
dle D’ the eccentric portion D’ of the shaft
D will disengage the series of gears D* D* D*
from the gears on the driving-shaft, where.
upon movement either to the right or the left
from the position engaged in Fw 3, the large
gear D® will move to the space bebween the
gears on the driving-shaft, and one of the
other gears, D* D", will be brought into opera-
tive connection with their respective and cor-
responding gears A’ A* on the driving-shaft
to thereby give variable speed to the series
of gears on the transmitting eccentric shaft
and through them to impart variable speed to
the elongated variable-speed gear C, all as
will be readily apparent from Figs. 2 and 3.
Mounted to turn axially of the shaft (.
carrying the -elongated gear C, which shaft

for identification I will term the ¢ variable-

speed ”’ shaft, is the yoke-frame, (designated
as a whole bV(jr ) In the construction shown
the arms ' of the yoke-frame G are mounted
on the variable-speed shaft C" at each side of

768,608

of the elongated variable-speed gear (U, which
1s thereby held from longitudinal movement
upon sald variable-speed shaft: but it will he
evident, of course, that other details of monnt-
ing of the yoke-frame (x may he emploved.

Suitably mounted inthearms (7 of the yolke-
frame (xisan intermediate shaft 12, upon whiels
1s loosely mounted the intermediate eear 1Y,
which is free also to move longitudinally upon

said Intermediate shatt I£, as more clearly in-
dicated by FKig. 4

The yoke-frame G carries a second yoke-
frame, (designated asawhole by the letter 11,)
and sald second yoke-tframe H in the embodi-
ment of the invention herein selected for
1llustration is provided with arms ', mount-
ed upon the intermediate shaft I and cm-
bracing between them the intermediate oear
K, said second yoke-frame being free to have
longitudinal movement upon said intermedi-
ate shaft K. Ifrom the construetion thus
described it will be apparent. that while the
intermediate gear I 1s movable loneitudi-
nally of the intermediate shaft K hy the sece-
ond yoke-frame that said intermediate oear
I remains in constant operative relation with
the elongated variable-speed gear (L

In order that the yolce-frame (¢ and the see-
ond yoke-frame H may have relative longi-
tudinal movement by virtue of such move-
ment to the second yoke-frame and yet such
yoke-frames be not permitted free swinginge
movement independent of cach other, it is
necessary that such volke-frames shall have
another point of connection in addition to the
mounting of thesecond volke-frame on the in-
termediate shatt. While various forms of
connection might be employed for this pur-
pose, 1 have shown as one form thercol the
voke-frame (x, provided with a longitudinal
slot ¢, extending between the arms (37 in the
connecting-wall ¢/, from which 1t will appear
that while the sccond yolke-frame 1s movable
longitudinally of the yoke-frame (i to carry
the intermediate gear into various positions
along the elongated variable-speed gear C
any upward or downward swinging move-
ment ot the second yolke-frame, hy means of its
connected handle K, will cause a correspond-
Ing swinging movement of the volke-frame (1,
which for indentification may be known as
the ""main?” yoke-frame.

Mounted upon the driven shaft B are a se-
ries of gears of different diameters I3 to BY,
which, in effect, constitute a cone of wears,
with any onc of which the intermediate gear
I may be brought into engagement hy the
described motions of the secontd voke-frame,
so as to transmit to said cone of gears, and
consequently the driven shaft B, in a variable
manner the varialle speeds imparted to the
elongated variable-speed gear C hy the vari-
able-speed devices connecting said cloneated
variable-speed gear with the driven shaft 1.

The handle D" . between the arms 7 of which
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the series of gears D* D® D*are associated,

~extends through suitable slots or openings 1.

IO
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of the casing A, said slots being separated by
- portions I/, so that prior to longitudinal move--
5 ment of the series of gears D? D% and D*
~ longitudinal of the shaft D for carrying said
gears 1nto different operative relation and en-
gagement with the gears on the driving-shaft,
1t 1s" necessary to raise such handle D’ and
thereby turn the shaft D in its bearings, and

by its eccentric portion D' disengage the gears
carried by said shatft D from the gears on the

driving-shaft, a construction which, as will be

obvious, prevents the simultaneous: engage-

ment or partial engagement of any of the gears

D* D* D* with the gears on the driving-shaft,

and therefore acts as a safety device to pre-
- vent destruction of the gears. -
The casing A is likewise provided with a

slott M, which in the present illustration is

but of course, as is obvious and as will be
understood, variations may be made within

- M in the casing extends the portion M’ of the

35

40
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~elongated gear any one of a series of differ-

60

second yoke-frame, having a recess 7 and a

locking device or pin 7/, which normally rests

upon the fower straight wall of the slot M in
the casing to hold the intermediate gear B

in operative engagement with any one of the -

cone -of gears on the driven- shaft.» By re-

tracting the locking-pin 7’ the second yoke-
frame, and with it the main yoke-frame, may |

be lowered or turned aboutits bearings: for

the arms G’ to thereby carry the intermediate |

gear K’ out of engagement with the cone of

gears, in which position the second yoke-

frame H may be moved longitudinally, car-

rying with it the intermediate gear E into

position to be engaged with -another one of
the gears of the cone of gears when the sec-

ond yoke-frame is raised into the position in-

dicated in Fig. 2. If desired, suitable safety
devices—as, for instance, the lugs o on the
inside of the casing and the projection 9, 6X-

tending from the second yoke-frame-—may be

employed to prevent upward movement of
the yoke-frame, except when the intermediate

gear K’ is in proper position to engage one
of the cone of gears, as will be obvious.
" From the construction deseribed it will be

seen that the elongated variable-speed gearis
driven from the driving-gear through a set

of speed-changing gearing, which gives to'the

ent speeds, and that such different speeds may

be transmitted to the driven shaft B at still:
‘varying speeds through the set of gearing

carried by the yoke-frame, as hereinbefore de-

seribed.

‘While we have deSéribed n det.a'il the vari-

ous features which preferably constitute the |
present embodiment of our invention, it is to

be understood that the invention is not re-

shown 1nclined to correspond to the inclina-
tlon of the cone of gears.on the driven shaft:

fstribte;d to these precise details, but that they ;

may be varied within wide limits by one
skilled in the art. _
the eccentric shaft D we may provide an or-
dinary shaft, as D, Fig. 5, and mount the
gears D* D™ D* thereon to turn together, and

in order that said gears may be engaged with

the gears on the driving-shaft without danger

of injury, we may separate the gears on the -

driving - shaft a greater -distance apart, as

shown by A", A® and A* in Fig. 5. Insuch
modified form of device it is only necessary
| to move the gears on the shaft D" lengthwise -

thereof by the usual handle to carry any one

of said gears into engagement with its appro-

priate gear on the driving-shaft, as will be
readily apparent to one skilled in the art.

able in some forms of machine-tools. .

i

For instance, instead of -
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| will also be evident that a wide range of dif-
ferent speeds can bé imparted to the driven
shaft B by the general arrangement described,
and such range of speeds is especially desir-

‘What we claim, and desire to secure-by Let-—_ |

ters Patent, is— |
‘the scope of the invention. Through thisslot |

- 1. In a feed and speed changing device for

machine-tools, the combination of a driving-

shaft, an elongated gear, variable-speed gear-

ing disposed -between’ the driving-shaft and

said elongated gear and meshing with the lat-
ter for driving it at different speeds, a driven

N

shaft, and variable-speed gearing connecting -

-the said elongated gear with the driven shatt.

2. Inafeed and speed changing device for

machine-tools, the combiﬁa,tijon' of a driving-
‘shaft, a series of gears of different diameters

carried thereby, an elongat d gear, gearing
disposed between the said series of gears and
said elongated gear and meshing with the lat-
ter for driving it at varying/speeds, a driven

shaft, a series of gears of varying diameters -

mounted thereon, and means for transmitting

the variable speed of the/elongated gear to

any of the.gears on the drfiven shaft.

3. Ina feed and speed ‘,éhanging device for:

machine-tools, the combination of a driving-

shaft, a series of gears of different diameters

LOO

105

LIO

mounted thereon, an elongated variable-speed

gear, tmrlsmitting—gea,r}ng 1 position between
the series of gears on/the driving-shaft and -
mesh with the latter'to drive the same at dif-
ferent speeds, a driven shaft, a cone of gears
mounted thereon, a variable-speed-transmit- -

sald elongated variable - speed gear and ‘in

ting gearing disposed between the cone of

gears and the elongated variable-speed gear
and 1n-constant operative engagement with

i .

I20

the latter for transmitting the variable speeds

thereotf to the-dr{iv'en shaft. - o
4. In a feed and speed changing device for
machine-tools the combination of a driving-

125

shaft, a driven shaft, an elongated variable-

speed gear dlspogecl_ between the said shafts,
variable -speed gearing interposed between

the driving-shaft and the elongated variable-

| speed gear, having constant drivihg connec-

!
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tion therewith and movable longitudinally
thereot while in such driving connection, va-
riable - speed gearing disposed between the
elongated variable-speed gear and the driven
shaft in constant engagement with the elon-
gated variable-speed gear and movable lon-
ortudinally thereof.

5. In a feed and speed changing device for
machine-tools, the combination of a driving-
shatt, a series of gearings of different diame-
ters thereon, a driven shaft, a cone of gears
thereon, an elongated variable-speed gear dis-
posed between the said shafts, an eccentric
transmittine-shaft disposed between said elon-
gated gear and the driving-shaft, a series of
gears of different diameters on the eccentric
transmitting - shaft in constant operative en-
gagement with the elongated variable-speed
gear and movable longitudinally of the eccen-
tric transmitting-shaft, a yoke-frame, an in-
termediate gear carried by said yoke-frame
and 1n constant engagement with the elon-
cated variable-speed gear and means for mov-
ing said 1ntermediate gear while in engage-
ment with the elongated variable-speed gear
into and out of engagement with any gears
of the cone of gears. ]

6. In a feed and speed changing device for
machine-tools the combination of a driving-
shaft, a series of gears of different diameters
mounted thereon, a driven shaft, a cone of
gears mounted thereon, an elongated variable-
speed gear disposed between said shafts, an
eccentric transmitting-shaft, a series of gears
of different diameters longitudinally movable

768,608

on sald eccentric transmitting - shaft and in
constant driving engagement with the elon-
gated variable-speed gear, amain yoke-frame,
an Intermediate gear mounted in said yolke-
frame and in constant cngagement with
elongated variable-speed gear, a sccond yoke-
frame mounted on the main yoke-frame, and
means for moving the second yole-frame Jon-
gitudinally of the main yole-frame to carry
the intermediate gear into engagement with
any one of the cone of gears.

7. Ina feed and speed changing device for
machine-tools, the combination of a driving-
shaft, a driven shaft, a series of gears of dif-
ferent diameters on the driving-shaft, an elon-
cgated variable-speed gear disposed between
sald shafts, means ftor driving the elongated
variabte-speced gear from the driving-shaft at
different speeds, a main and second yoke-
frame,movable axially about the elongated va-
riable-speed gear, an intermediate gearin con-

stantdriving connection with the elongated va-

riable-speed gear and means for movine the
second yoke - frame and with it the mmterme-
diate gear longitudinally of the eloneated va-
riable-speed gear into engagement with any
of the gears of the cone of gears.

In testimony whereot we afhix our signatures
1n presence of two witnesses.

RICHD. K. LE BLOND.
WILLIAM FF. GROKENLE.
Witnesses:
CrLARENCE Kicw,
Marriaa E. Youxa.

the 4

15

5O

55

60




	Drawings
	Front Page
	Specification
	Claims

