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To all whom it may concern:.
Be it known that we, Jonx g GRAN’l and-

~ Joszen F. Frea, both citizens of the United -
States, .’ residents of Clevelind, county . of
Cuyahoga, and State of Ohio, have invented.

a-new and useful Improvement in Change-

ing is a specification, the principle of the in-
vention being herem explained and the best

-mode in which we have contemplated apply—'

- ing that prmclple, 50 as'to chstmﬂ'u:lsh it from
_other inventions. .

—
en

_: sion of a change speed gear méchanism that-
will be s:m]:ﬁle m construction ‘and operation -

 inadvertent shifting of the clutch into con--
nection with the wron
‘rarily removed from ‘;’uci
poses of adjustment or the like.
To the accomplishment of the above and-
related objects said invention consists of the -
-means hereinafter fully described and par--
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 Our present. ‘invention relat&s to 1mprove—'
ments in change speed gear” mebhamsms, '
sueh as are used in connectlon Wlth automatic )

lathes and the like.:’
The object of said invention is- t.he provi-

and that will be'so arra,nged as to prevent the

connection for pur-

E _tlf,ula.rly pointed out in the claims:

e, 0

¢ of .various mechanical forms in-‘which the
¥ prmmple of the invention ma;

- my improved change speed gear mechanism-
-is mtended to be employed; such mechanism-
likewise appearing i end elevation there--
- with; Fig. 2 is partly a rear. elevation, and'

H pa:rtly a section taken on the line 2—2,

40

-The annexed ‘drawings and: the folio'\lmng-

dbSGI‘lPthﬂ set forth in_detail certain mech-
anism. embodying. the invention, such' dis-
closed means constituting, however, but one

be used..
In said-annexed drawings: -

lathe of the type in connection with which

1, of the gear mechamsm removed- from suc

Y maohme Tig. 3 is partly a plan, and partly a

55

5-horizontal section on the line 3—3; Fig. 1, of
“such gear mechanism; Fig. 4 is an e]eva,tcmn.
cof the end of such mechanism opposite the |
. end.shown in Fig. 1; Fig. 5 is-an end eleva-:
tion corresponding with that in Fig, 1, but on:
) & larger scale and Introducin deta,ﬂs of con-:

. struction not there shown;
“ . elevational view of the gear “shifting. mech--
_anism for ch&ngmg from’ hxglh to low speed;

Figs. 7 and '8 are respectively a plan and a

front elev&tauna.l view of the mechamsm for;- _

inventors,
314,197, and. such parts of the [athe or ma-

feed when tempo- |
-ticular machine.

ever, to imply, by thus connecting our pres--
ent invention with the machine ]]ust referred.

-on: legs- A",

figure 1 repre—_
. sents a broken end elevation: of an. automatic

ig. 6 is-a front

‘| change s

anism; Fig. -

is a front elevation of a porfion of ‘the ma-

chine frame located directly in front of the
change speed gear mechanism; Figs. 12 and -
13 are views showing details of the actuating
means whereby such feed mechanism is en- --
_gaged or disengaged ; and Fig. 14 i isa section

taken on: the line 14—14, Fig. 13.

{ shﬁmg the gearsin eon.neetnmmth the VAT L
-able feed of the change speed gear mech-

-anism; Fig, 9 is a plan view of a cam-plate -~ =
forming a feature of such last named mech- .
10 is a  transverse section’
e through such plate and ‘mechanism; Fig, 11 . 7
; Speed Gear Mechanisms, of which the follow--

§0 >
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- Thé particular form of mechanism herem

shown as an embodiment of our invention-
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has beeri designed for use more especla.llyf: .-
with an sutomatic lathe of the kind described -

in a penc
April 28, 1906, Serial No.

> a%phcatmn of one of the present

75

chine | proper as appear in the several figures -
of the drawings are illustrative of such par- -

Tt is pot intended, how-

80

to, that such is the only use of the latter, for -
it as will be seen is equally adapted for usein" .
connection with any machine of this general

 type. Of such machine there is here shown
'merely the bed frame A suitably supported
“In such bed frame is mounted -~

TG

the cam shaft A? wher eby, as will be readily =
understood by those familiar with machines

| of this character, the several operative parts
“of the machine are designed to be actuated
through the medium of suitable intermediate
‘mechanisms not here shown, forming as Ehey’- 5
shaft A? requires to be driven at different. ~ ...
“rates of speed dependir
|-of the pa.rt.lcular work 1n hand; such actua-.
- | tion’ being here had through a worm ¢ on:.a -
| shaft-a’ transversely mounted in the end of -
‘the machine frame A, such worm meshing
‘with a worm gear a? seeured on the outer pro- .

do no part of the present invention. -

;Letmg end ol cam’ shaft A? Fig

secunng such chﬂ"erent gﬁnera.l r&tes of speed

upon the character
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“Thewill - L A
efurther understood that within the partics: e
‘ular rate of speed which may be chosen for =~ ="
“the ‘operation of cam shaft A it is desirable
to make further variations depending upon
the particular stage of the operation. of the
' parts actuated through such cam shaft.- The . -
speed gear mechanism now about to
' be described is designed to afford means for -
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and for securing within each of such general |

rates of speed such variations as it may be
desirable to have available for the most rapid
and efficient operation of the machine as a
whole. : '

This mechanism is preferably mounted in
a suitable case B secured to the rear side of
machine frame A and adjacent to that end of

such machine frame in which is mounted

shaft ¢’ whereby the cam shaft A* is driven.
Referring now more particularly to Figs. 2
and 3, such mechanism will be seen to com-
prise a driven element in the form of a short
shaft B’ bearing a beveled gear b that meshes
with a beveled gear a* upon the end of worm
shaft ¢/. The inner end ¥ of such shaft B
is squared and slidably mounted thereon is a
clutch B? of usual type wherewith operative
connection between said driven shaft and
either of two drives, one & direct drive and
the other a variable speed drive, is to be had.
These drives will be described presently.
Clutech B? is provided with an encirclin%

" groove b? that is engaged by the forked enc
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of an actuating member b* mounted upon a
rod b reciprocably held in suitable bearings
b° on the rear of the gear box B. Reciproca-
tion of the rod, and thereby actuation of the
clutch, is had from a cam wheel ¢* mounted
upon cam shaft A® through an intermediate
lever @® pivotally mounted upon the machine
frame. Such lever bears at its inner end a
roller a® adapted to be periodically engaged
by the cam on the wheel af, and at its other
end is provided with a fork a” engaged with a
collar b* resiliently mounted u];on the outerly
projecting end of reciprocable shaft b7, as
shown in Fig. 2. -

The direct drive of the gear mechanism
comprises a shaft C in alinement with drive
shaft B’ and bearing at its end adjacent to
the squared end of the latter a clutch mem-

ber ¢ that is adapted to engage with the.

clutch B* mounted on such squared end.
Direct drive shaft C is driven through a

sprocket chain €’ passing around a sprocket-

wheel ¢ mounted thereon and over the main
drive shaft (not shown) of the machine.
The variable speed drive of the change
%Je«ed gear mechanism comprises two shafts
, B both parallel with shafts B’ and C, and
suitably journaled in the lower portion of the

" gear box. Such shafts D, E are adapted to
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be driven at different rates of speed from two
gears ¢*, ¢ mounted upon direct drive shaft C

‘adjacent to the sprocket wheel ¢/ thereon.

Connection between such first shaft D and
the gears just named, respectively, is had
through a double gear d slidably mounted
upon the corresponding end of said shaft, the
smaller element of said double gear @ being
adapted to engage with the larger ¢* of the
gears on said drive shaft and vice versa,
whereby obviously two different rates of
speed may be communicated to said shaft D.

907,142

Connection between the second E of said va-
riable feed shafts and driven shaft B’ is had
by means of beveled gears, one e of which is
mounted on the outer end of such variable
drive shaft, the other b7 of which is mounted
upon the end of a short transversely disposed
worm shaft b%, the worm b° of which meshes
in turn with a worm ézar b rotatably
mounted upon drive shaft B’ between the
end of the gear box or casing B and the
squared portion &’ of such shaft. This worm
gear bears on the face disposed adjacent to
the squared portion in question teeth adapt-
ed to be engaged with the -clutch member
slidably mounted on such squared Eortion,
thereby adapting it to actuate shaft B” when
desired. ' :

By means of suitable gearing now to be de-
scribed, connection is had between the first
and second of the variable speed shafts just
referred to whereby for cach of the speeds by
which the shaft D is adapted to be driven
through the optional connection had thereby
with direct drive shaft C, three different rates
of speed may be imparted to the second E of
said shafts.” To this end there are fixedly
mounted upon shaft E near its outer end a
double gear ¢ and at its other end a single
gear ¢, each of said three gears having a dif-
ferent number of teeth. Upon the shaft D is
correspondingly mounted near its outer end
a single gear d’ adapted to mesh with the

“smaller part of said double gear ¢’ and at the

other end of shaft D is mounted sliding dou-
ble gear d?, the respective members of which
are adapted successively to register with the
adjacently disposed gear ¢* on said second
shaft and with the larger part of the double
gear ¢ at the other end thereof. Havin
thus described the detailed construction o
the gear change speed mechanism, proper,
we shall now take up in turn the description
of the actuating mechanism for controlling
and shifting the various parts requiring ad-
justment. It is to this mechanism that par-
ticular attention is desired to be called.
Transversely mounted in the machine
frame A, as shown in Figs. 1 and 11, are three
shafts, one inner solid reciprocable shaft, or

rod, F, Fig. 13, and, independently rotatable’

thereon, two tubular shafts, ¥’ F%. Upon
the forward end of said inner shaft or rod F
is mounted a suitable handlef whereby the
same may be longitudinally adjusted, while
correspondingly mounted upon the ends of
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the two tubular shafts ¥’ F? are levers {7 f*..

whereby the same may be rotated, provision
being made to retain the lever mounted upon
the mner tubular shaft in any one of three
desired angular positions, that of the outer
shaft In any one of two desired positions, by
means of stops f* f* wherewith catches f°f°
constituting the handles of such levers, re-
spectively, are adapted to engage. Inter-
mediately of their ends, and preferably, as

130



.40

~ shown, just within the rear portion of the |

-consideration are provided with longitudi-
‘nally-extending. slots; Fig. 13, the one {7 in |
the outer shaft béing wider than the other 1
“in th2 inner shafts.-  Through such slots pro-.
jects "a pin: f* whereby -collar- 1. slidably

on

e07,ias

machine frame, the two tubular shafts under

frin

- mounted upon the outérmost of said tubular

‘10

shafts is fixedly mounted in respect to the

innershaft orrod. By virtue of the arrange-

- ment -and - construction of the slots in the

1

-above the shafts I, ', T?is.a- block F* that is

20

" posed -with respect to the line of movement

outer tubular shafts, however, it will be seen |

that rotation of the latterisin no wise inter-

fered with. by this construction: “Mounted
upon an arm. ¢’ projecting forwardly from

the inside of the machine frame and just

provided with a.forked arm extending down-

~ wardly and into engagement with a groove

that encircles collar f*. -The upper face of
said block, Fig. 12; is provided with two.in-
wardly directed cam faces f* angularly dis-

" of said block. ~Upon the upper face of said

25

faces is pivotally mounted a ﬂi'

block-intermediate : between the two ‘cam

‘adapted to lie parallel with each-of the two

30
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" to its movement: to-such neutral- on.-
. Mounted upon the outer or rear end of shaft
-+~ Ftis-another:short leverarm £, ‘Figs: 1-and.
PRS- 11 ]
* - _-engagement ‘with the reciprocable: shaft b°

cam - faces -respectively. Substantially in_

alinement with ‘the slidable block just: de-
seribed is oscillatorily mounted in the upper

“portion of the machme frame - short shaft
1 to the inner end of whichis rig
o lever 2 with its:lower end-
position to be engaged by the cam faces 114
provided as aforesaid upon the upper face of

- such block. Reciprocation of t}}):[
- which, as has been indicated, may be effected .
“ by a.'-_:corres%ondigng"-m'(_:r_vsmeﬁt; of the inner
", will ‘be effective by virtue of

epending in
e block,

solid shaft _ :
this'engagement, to oscillata the lever 12 in-

wardly to_a-substantially vertical position|
from ¢ither of two.possible extreme posi-
~tions. - ‘ The effect of the pivotally mounted.

fly % on the face of“the block is to render

‘cerfain‘the return of such lever to the same:

angular position occupied by it, -'Pre_ﬁ'riomsly

5 the upper end of which had loose pivotal

whereby, it will be remembered, clutch B on

“driven shaft B’ is positioned. - The adjust-

“5b

ment of levers 11, #2 relatively to each other
is such-as to maintain said clutch inits neu-
tral position; out 'ﬂf'.i&'nﬁgement' in other |

firect and- variable.

words, with “both “the

- 'speed drives, when lever f* is moved to its

.60

neutral-

scribed. s

" Upon the fear end of tubular shaft F? is-
- .mounted a lever.g the upper end of which-is:

- joined by means of a suitable connecting rod
g’ “with gear 'shifting: mechanism" shown in-
Tigs. 4 and 6 for actuating the gear d where-

Fit that is

--i's:i_ﬁid.l-y secured

osition.-

position’ in the - manner " just -de- |

by the high and low speed connection be:

tween drive shaft C and variable speed shaft - Aph

D is had. " Said shifting “mechanism com-

prises simply a fork ¢* spanning the gear d, 3

~such fork being borne on the outer end of a
short link or lever ¢* mounted on the under

70

side of -the gear box, Fig. 4. Similasly . -
mounted on the rear-end of the inner one F -
‘of the two tubular shafts, is a lever arm & the

free end of which is connected with a shaft IT.
both rotatably and reciprocably mounted in-
ortion of the gear box and par- .

the lower
allel with the two variable speed drive shafts

75

D and E. =~ Adjacent to this shaft H and just

below the first of the variable feed shafts is

80

another shaft H’- fixedly mounted in. said ~. =

box: Upon the latter are mournted forked

‘blocks  réspectively spanning the two gears -

d' @? described as being reciprocably mount-
-ed on shaft D. In addition to tke forks,
whereby, engagement with the gears in ques-
tion is-had, each block b’ is provided with a

lateral ({)rdje'cting. lug 5? likewise forked and -~
to be.engaged by a corresponding . .

adapte
lug”A* borne upon shaft H.  The lugs A,

85

90

there being two involved in the present- de- -

viee inasmuch. as two ‘blocks /' are em-

p]oget_l,- are angularly related to each other -
and are -adapted upon proper.rotation: and -~

longitudinal adjustment of shaft H to engage |
forks h?, respectively. .- Longitudinal adjust- -

ment ‘of the shaftis-had fhrough tubular

shaft- ¥ by the connections described above;. -

and the necessary rotation thereof is effected -

incidentally: to such longitudinal reciproca-
‘tion by means of a cam groove %* in a plate
H* secured to. the underside of the gear box

100 -

B, wherewith a lug or pin-A° on shaft H én- -

gages.. The disposition of the several parts ~ .~
such as to.cause lugs A* to engage forks #* - =~ .
‘successively in the direction in which shaft- .. -~ - -

and the conformation of cam-groove ' are

H is'being moved, the other one being simul-" * -

- taneously released.

- The construction just described constitutes

110

-in effect a.selective: mechanism whereby we

-obviate the necessity heretofore existing of

~ment equal to. the aggregate of the several

.distances through which it is required to shift -

the 'speed. changing gears. Not only- does
this render the adjustment of the mechanism

simpler and therefore easier; but it also per- -
T80 ik

mits  of -a much-more compact arrangement
of the ﬁchangi'e- speed. gear mechanism as’ &
whole; a resu

“providing for the actuating shaft H or its. :-
‘equivalent, a.range -of longitudinal moye- . . ..

t-the desirability of which need

not be here emphasized. Combined with the

foregoing are.the features of construction and
‘operation that characterize the cluteh retain-

‘g device, to. which attention has already -

been directed, the whole rendering our speed

changing mechanisin. much: superior to those

“ordinanly employed.: -~

& --'-_]_fl__ié._()per_&tion-.o_ﬁ_f.he?aeverail;i)'ai"ts_ entermg
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into the machine may now be briefly re-
viewed. Drive-shaft B’ is designed to be
alternately connected with shaft C, of the
direct high-speed driving mechapism, and
with geargb‘” of the variable low-speed driving
mechanism, by the shifting of clutch member
B2, such shiffing being eflected automatic-
ally by the cam, or cams, on wheel a* in the
usual fashion. When it is desired to tem-
porarily hold clutch b* out of operative con-
nection with either shaft C or gear 4", this is
effected by drawing forwardly upon rod F by
means of handle j,g such forward movement
resulting in swinging to a neutral position
the lever /™ whereby operation of the clutch
is controlled. The springs on either side of
collar b° permit of rotation of cam-wheel a*
without disturbing clutch %, when thus held
inoperative.

Depending upon the character of the work
in hand, it may be desirable to use different
low speeds at different times. The operation

of the selective mechanism for shifting the

gears in the gear-box to effect different com-
hinations thereof and thus secure the desired
low speed, has just been explained and hence
need not be dwelt upon further. The levers

- f' f*, by means of which actuation of the

30
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“selective mechanism is had, are conveniently

grouped adjacent to the handle f for moving
cluteh b? to its neutral position. The entire
control of the machine is thus placed within
easy reach, the various parts being operable
by a single hand. 1t has already been

ointed out how that, when the machine has

een stopped by drawing ouf rod F, and it is
again desired to start the same, such startin,
cannot by accident or design be at the hig
speed of the direct drive if the machine was
running at low speed when stopped, nor vice
versa, at low speed, if the macﬁme had been
running at high. N

- Other modes of applying the principle of
our invention may be employed instead of
the one explained, change being made as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any of the follow-
ing claims or the equivalent of such stated
means be employed. -

We therefore particularly point out and
distinetly claim as our invention:—
1.-In mechanism of the class deseribed,

_ the combination of direct high-speed driv-

55
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ing mechanism, variable low-speed driving
mechanism, a clutch shiftable into working
relation with said mechanisms respectively
and means adapted to move and hold said
cluteh in a neutral inoperative position, said
means being arranged and constructed to re-
turn_said clutch nto operative connection
with the driving mechanism from which it
had been moved. )

. 2. In mechanism of the class described,
the combination of direct high-speed driving
mechanism, variable low-speed driving mech-

807,142

anism, a clutch shiftable into working rela-
tion with said mechanisms respectively, au-
tomatic clutch-shifting mechanism, and
manuelly operable means for moving and
holding said clutch in a neutral inoperative
position, said means being arranged and con-
structed to return said cluich into operative
connection with the driving mechanism
from which it had been moved. '

3. In mechanism of the class described,
the combination of direct high-speed driving
mechanism, variable low-speed driving mech-
anism, a clutch shiftable into working rela-

70

75

tion with said mechanisms respectively, and -

means for moving and holding said clutch in
a neutral inoperative position, such means
including a lever, and a reciprocable cam
member adapted fo engage the free end of
said lever to oscillate the latter.

4. In mechanism of the class described,
the combination of direct high-speed driving
mechanism, variable low-speed driving mech-
anism, a clutch shiftable into working rela-
tion with said mechanisms respectively, and
means for moving and holding said clutch in
a neutral inoperative position, such means
including a lever, and a reciprocable block
provided with angularly disposed inwardly
directed cam faces adapted to er;%;ge the
free end of said lever to oscillate latter
irrespective of its position. ;

5. In mechanism of the class described,
the combination of direct high-speed driving
mechanismn, variable low-speed driving mech-
anism, a clutch shiftable into working rela-
tion with said mechanisms respectively, and
means for moving and holding said cluteh in
a neutral inoperative position, such means
including a lever, a reciprocable block pro-
vided with converging, inwardly directed
cam faces adapted to engage the free end of
said lever to oscillate the 1
of its position, and a fly pivotally mounted
on said block between said cam faces and

adapted to lie substantially parallel there-

with respectively to guide such lever end.
6. In mechanism- of the class described,

the combination of direct high-speed. driving

mechanism ; variable low-speed driving mech-

‘anism; & clutch shiftable into working rela-

tion with said mechanisms respectively ; gear

shifting means in connection with said var--

able low-speed drive; means for moving and
holding said elutch in & neutral inoperative
position, such means including a lever; a re-
ciprocable shaft disposed transvefsely of the

tter irrespective:
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path of oscillation of said lever; a. tubular -

shaft rotatably mounted upon said recipro-
cable shaft, and operatively connected with
said gear shifting means; and a slidable
block connected with said reciprocable shaft
through said tubular shaft and provided
with angularly  disposed inwardly directed
cam faces adapted to engage the free end of
said lever to oscillate the same.
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7. In mechanism of-the class described,
the combination of direct high-speed driving
mechanism; variable low-speed dgiving mech-
anism; a clutch shiftable mto-working rela-
tion with said .mechanisms. respectively;

gear shifting means in connection with said |

variable low-speed drive; means for moving
and holding said clutch in-a neutral inop-

‘erative position, such means including a

lever; a reciprocable shaft disposed trans-
versely of the path of oscillation of said
lever; a tubular shaft rotatably mounted
upon said reciprocable shaft, and opera-
tively connected ‘with said gear -shiftin
means; a grooved. collar slidably mounte
upon said tubular shaft and -connected

- through the latter ‘with said reciprocable
shaft; a slidably supported fork engaging

said  collar and- bearin
with angularly 'dispos'eg

a block provided
inwardly directed
cam faces adapted to engage the iree-end of
said lever to oscillate the same; and a fly
pivotally mounted upon said block between

said cam faces and adapted to be substan-

tially parallel therewith respectively to guide
such lever end. 5 2 o
~ 8. The combination with gears, of shifting

*.mechanism therefor comprising slidably sup-

80

40

‘ported members in engagement with the re-

spective gears, and. a member reciprocably
mounted adjacent to- aforesaid members,
said last named member being automatically

~operable incidentally to its reciprocation to

engage with said first named members re-
spectively. ©. . ... - iew o

9. The combination with gears, of shifting
mechanism therefor comprising slidably sup-
ported members in engagement with the re-
spective  gears, " a . member reciprocably
mounted - adjacent to - aforesaid members,

- said last named member being angularly ad-

4B

justable about its line ‘of movement to en-
gage said first named members respectively,
and means adapted automatically. to effect
such adjustment incidentally to tge_, recipro--

cation of such shaft. - ;

- 10. The combination with gears; of shift- |
“ing mechanism therefor comprising:slidably

- supported members in engagement with the

~mounted upon said shaft, and engaging

_position said first lug. -

“other lug borne by said shaft and e

respec'ﬁve gears, a sha.ft,reciprocibly mpﬁ_ntf—'

justment of the shaft to engage and actuate
said members réspectively, a_nﬁ means adapt-
ed automatically to effect such adjustment
incidentally :to the reciprocation of said
shaft. '

50

-ed adjacent to said members, said shaft bear- - - - Rl
ing a lug adapted upon proper angular ad- =

BB i

'11. The combination with gears, of shift- . -

ing mechanism therefor comprising slidably
supported members in engagement with the
respective gears, a shaft reciprocably mount-
ed adjacent to said members, said shaft bear-
ing .a lug adapted upon proper angular ad-
justment of the shaft to engage and -actuate

-said members. respectively, a cam disposed -

alongside said -shaft and a second lug
said
cam, the latter being adapted to oscillate
said shaft upon reciprocation thereof to thus

ith. gears, of shift-

12. The combination

_ing mechanism therefor comprising a fixed

shaft, a second shaft parallel therewith and
both reciprocably and rotatably mounted
forked -blocks slidably mounted upon said

fixed shaft and engaging the respective

60

65
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75

gears, said movable shaft bearing spaced lugs

1y related with respect to-each other
and adapted upon proper rotation of said
shaft to eng

and provided with a cam-groove, and an-

; . 1L and engagi

goo_m_a, ‘whereby upon reciprocation o
aft it-is likewise rotated. -

said
said
of March, 1907. : ;
. A i JOHN J. GRANT.
Attested bjis— _ 2 = g
- MARY ISRAEL,
-JNo..F. OBERLIN. -
- Signed by
. - JOSEPH F. FIEG.
- Attested by— S e

Mary: IsRAEL,
E. R. Roop:

e said blocks respectively, a-
‘plate disposed alongside said movable shaft

Signed by Jomn J. GraNT, this 19th day
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_ Joserm F. Fme, this 15th day -
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