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To all whom it may concern.:

Be it knowh that we, Ricmarp K. LE

Broxp and WirLiaM F. GROENE, citizens of

- the United States, residing at Cincinnati, in -

5 the county of Hamilton and State of Ohio,
- have mmvented certain new and useful Im-

provements in Speed-Changing Devices, of.
ng i ' | ley M of proper diameter and give clearance
to the spindle we have mounted said pulley

which the following i1s a specification.

This invention relates to that class of
speed-changing mechanisms described in our
- Unmited States Patent No. 788,658, dated
- May 2, 1905, wherein, as in‘this application,

the speed-changing devices are shown as ap-

1O

different speeds may be imparted to the
lathe-spmdlfe from a source of power moving
at a constant speed. , |

QOur present invention is designed inore
particularly with a view to increase the num-

of the spindle with respect to the constant
speed of the power, and this we accomplish
‘without increasing the size of the head or
- housing and, as will hereinafter appear, with-
25 out multiplication of parts. |
~ The invention consists in. particulars of
construction and combinations, which will be
described hereinafter in detail and then: par-
ticularly pomted out in the claims at the end
of this specification. -~ - o
In the accompanying drawings, wherein
- similar letters of reference are used to indi-
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- eral views, Figure 1 1s a vertical longitudinal
.35
- 1ng our 1mprovements. Fig. 2'is a trans-
~ verse section.on line 2 2 of Fig. 1.
-a sectional detail through the housing and

main shaft, illustrating in elevation the pri--

- 4o mary shifting lever and its adjunets; and

- Kig. 4'1s a diagrammatic view illustrating

changes in position of the shifting levers to

‘attain varying speeds. Fig. 51s a transverse

section on the line 5 5 of Kig. 1. -
The mechanism here shown corresponds in

the main with that -illustrated in our ssid |
the - spindle; is provided with three fixed

rior patent embodying & suitable housing A,
‘driving-shaft B, a transmission-shaft C, and
the spindle D, carrying the loose sleeve E, all
provided with gears adapted for manipula-
‘tion to trapsmit motion at greater or less

50

plied to a lathe-head, whereby a number of | keyed on the outer end thereof, as shown in

outer end of the driving-shaft, thus eliminat-

ber of possible changes in the rate of rotation.

section taken through a lathe-head embody--

Fig. 318

aving bearings in which are -journaled a

| speed from the driving-shait B to the.;sf)indle

, as will \be hereinafter more particularly
described. i o _ o
. The lathe-head illustrated 1s fitted with a
hollow spindle to admit of the passage there-
through of a long rod or bar of stock to be
operated upon, and to employ a driving-pul-

55

6o
on & stub-shaft M’, properly secured in the
housing A, and employed a pinion M? keyed

to said shaft adjacent to the pulley, to impart
motion to the driving-shaft B through gear b,

Fig. 1; but we wish it understood that the
general adaptation of our invention contem-
plates mounting the pulley M directly on the
t, 70
g the shatt M’ and gears M* and 6, as will be.
apparent. . N s
. 'The driving-shaft B is mounted in suitable

' bearings b0’ b°) carried by or forming part of

the housing, and securely keyed thereon is a

, 75
sleeve B’, provided with a longitudinal chan-

1nel b° to receive a shifting blade b¢, which is

given longitudinal movement through en-
gagement with a shifting collar B?, mounted
on said shaft, said collar being shifted to give.
longitudinal movement to the blade by
means of the yoke B® and lever Bt (Shown

30

in detail in Kig. 3 and in dotted lines in
_ _ Fig. 1.) -
- ¢ate corresponding pazts in each of the sev-.|

Mounted to rotate on the sleeve B’ are
two sister gear-shells B’ and B®, carrying
gears b° and 0%, these shells being conjointly
arched centrally and being provided inter-.
nally with a locking-notch (see Fig. 2) to en-
gage dogs B, seated in hollow lugs 4" in the go
sleeve B’ and adapted to be projected there-

from Into engagement with the locking-.

motch of one or the other of the gear-shells,

| according as the shifting blade is moved in

one direction or the other to lock one or the
other of the gears §° or 8° to the sleeve, and
therefore to the shaft. ' o
The sleeve K, which is loosely mounted on -

95

gears I G H of different diameters, the gears
¥ and G being constantly in mesh with the
gears b° and 0% respectively, which normally
run idle, being brought into action onlyon -

100

| the shifting of the collar B* upon operation
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 of the lever B* to one limit or the other of its | what we claim as new, and desire to secure by
. movement. N ~ | Letters Patent of the United States,1s—
.~ The transmission-shafs C, journaled be-! 1. 1n a speed-charging device, a driving-

 ‘nea’h -the spindle, earries three gears I, J, shaft, selectable gears thereon, a transmission-

¢ and K, splined to rova. e therewich, but shif.- | shaft, a- plurality of independent ses ‘-of 70
rable longivudinally ihereon to engage select- | shiftable gears thereon, a spindle, a plurality
-+ ively the gears I, G, and H of loose sleeve E | of fixed and locse gears thereon, and means

~ " of the spindle. 'The Jongicudinal shif.ng of | for shifting the gears on the transmission-
“the gears I, J, and K on shafe C1s In the in- | snaft. o , S
10" stance shown astained by a lever X, pivo.ed | 2. Ina speed-changing device, a driving- 75
“.’in the housing, (see Fig. 2,) the ouer end of | shaft, selectable gears: thereon, operative
... which- carries an operaiing-handle #’, while connections between the selected gear and
. on the 1nner end is a pin &% carrying & roller | the driving-shatt, a t-rja,nsmission—shaft,-a plu-
~1.¢% projeciing beiween vhe gears 1 and J. As | rality of independent sets of shiftable gears
1% shown, the gear 1 is provided wich an elon- | thereon, a spindle, a plurality of fixed and 8o
7. gated hub, upon which the gears J and K ate | loose gears thereon, and means for shifting
- " keyed. The transmission-shatc C is furcher | the gears on the transmission-snaft. |
- provided, with gears Li N O, splined vo roia.e | 3. Ina speed-changing device, a driving-
_therewith, but movable longicudinally of the | shatt, selectable loose gears thereon, means
.20 shaft; as in the case of the gears I, J and K | for locking any one of said gears to the driv- 35
- " pefore-described. These gears are designed | ing-shatt, a transmission-shaft, a plurality ot -
*'$0 mesh selectively wich géars P, Q, and R, | independent sets of shiftable gears thereon, a
- “garried by asleeve S, keyed ornon-rota.ively | spindle, a plurality of fixed and lovse gears
-~ secured to the spindle, and are shifred into | thereon, and means for shifting the gearson .
25 ‘engagement with one or ocher of said gears | the transmission-shaft. '. Qo
" 'by means of alever T, having a pin and roller | 4. In a speed-chanzing device, a driving- =
. similar to the pin * and roller 2° on the lever | shaft, selectable gears thereon, atransmiss.on-
X extending becween the gears L and N. shaft, a plurality of independent sets of shift-
7" 'With the opera.ing-levers Bt, X, and T po- | able gears thereon, a spindle provided at
30-sitioned gs shown in Fig. 1 the shifuing blade | one part thereof with a loose sleeve and at 95
.7 pt has projecied a dog B’ mn.o engagemen: another part with a fixed sleeve, lixed gears
- “with the locking-no.ch of the gear-shell BY, | on said loose and fixed sleeves, and meaus tor =
. thereby locking the shell to vhie moving shafc | shifting the gears on the transmission-shaft.
.- ‘and: sleeve and impardang ro.a.ion through | . 5. In a speed-changing device, a driving-
35 gear b% to gear G of the sleeve I, which, as | shaft, selectable loose gears thereon, means 100
"7 stated, is ro.azably moun.ed on the spindle. | for locking any one of said gears to the driv-
- From gear G mo.1on is vransmicied chrough | ing-shaft, a transmission-shat, a plurality-of
~ gear J tothe transmission-shafc C and thence | independent sets of shiftable gears of varving
through gears O and R vo the spindle. Wich | diaimeters thereon, a spindle, a plurality of
40 the lever B* at the ceniral posivion of iis | fixed and loose gears of varving diameters 103
. ~throw the gears §° ‘and b run 1dle; but upon | thereon, and means for shiftine the gears on
""" movemens 1o one or the ocher limis o ics | the transmission-shaft. . ?
. ‘movemeny one or the ocher of the gears b° or 6. In a speed-changing device, a driving-
. b® will be locked to and ro.a.e wiih the shaf: | shaft, selectableloose gears thereon, means for
45 Brand being normally in mesh wich gears ' | locking any one of said gears to the driving- 110
© . and G will impar: movement through these | shaft, a spindle, a plurality of fixed and loose
gears or through gear H, a'so fas: on the | gears thereon, two of said loose gears being
-+ sleeve E, to that one of the gears I,J, or K | constantly in mesh with the gears cf the
" which has been thrown by the lever X invo | driving-shaft, a transmission-shatt, a plu-
5o engagement therewlch, thus ro.a.ing shaf: C | rality of sets of shiftable gears thereon, the 115
" at grea.er or less speed according vo the gears | gears of one set adapted to mesh with the
' gelected to intermesh. Inthe same manner loose gears of the spindle and the gears of an-
 the gears L, N, and O of shafe C are select- | other set adapted to mesh with the fixed
-~ jvely thrown in:o mesi with the fixed zears | gears of .the spindle, and means {for shifting
gc P Q/, and R of sleeve S, which is keved to ro- | the gearson the transmission-shaft. 120
" tate wich the spindle, thus admiving of i 7. In a speed-changing device, a driving-
* many changes of speed 0 the spindle through  shait, selectable locse gears thereon, means
~ “the proper manipula.ion of te levers Bt, X, for locking any one cf said gears to the driv-
- and T, asis clearly indica.ed by che diagram : ing-shaft, a spindle, a loose sleeve on one end -
60 Fig. 4. Iv will thus be seen tha: wien vhe | theresf, fixed gears on said locse sleeve, two 125
. Jevers B*, X, and T occupy the relative posi- of which are constantly. in mesh with the
.tions indicaled in Iig. 4 we may cause 0 be ' gears of the driving-shait, a sleeve fast to the -
imparted to the spindle D eighieen changes | other end of the spindlie, fixed gears on said
~ .inspeed. - -7 7 sleeve, a transmission-shaft, shiftable géars
65 Having thus tully described our invention | at one end of the transmission-shaft adapted 130
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to mesh with the gears on the loose sleeve of | plurality of gears fixed to the s indle, shift-
the spindle, shiftable gears on the other end ble gears on the other end of the transmis- 15 -
~of the transmission-shaft adapted to mesh |'sion-shaft adapted to mesh with the gears |
" with the gears on the fixed sleeve of the spin- fixed to the spindle, and means for shifting
s dle, and means for shifting said gears. - | the gears of the driving and transmission
8. In'a speed-changing device, a driving~| shatt, substantially as described. = _,
shaft, & plurality of selectable gears thereon, | In testimony whereof we affix our signa- 2o
a spindle, a loose sleeve thereon, a plurality | tures in presence of two witnesses. | '
of gears carried by said loose sleeve, two of o RICHD:. K. LLE RLOND.
16 'which are in constant mesh with the gears of * WILLIAM F. GROENE.
"+ the driving-shaft, a transmission-shaft, shift- | - Witnesses:
able gears thereon at one end adapted to | MaisoN P. PRITCHARD,
 mesh with the gears on the spindle-sieeve, a G. A. PueH.
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