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To all whom it may concern:
Be it known that I, ApoLPH
q citizen of the United States, residing at
Hamilton, in the county of Butler and State
of Ohio, have invented certain new and use-
ful Improvements 1n Variable-Speed Mech-

anism, of which the following 1s a spect-

fieation.
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My invention relates to a variable speed

mechanism primarily of the cone and tum-
bler type. o '
(One of
means for securely locking the tum-
bler frame in any . position of transmission,
forming a rigid support for the tumbler
gear. - | | |
‘Another object of my invention is to pro-
vide means whéreby the tumbler frame can
be' moved. longitudinally” and laterally by

the same lever or hand wheel as the case
may be. -

Another object of my invention 1s to pro-
vide means whereby the mechanism-for shift
the tumbler gear laterally into mesh
with
locks the tumbler frame rigidly to such ad-
justed position. - .

Another object of my invention is to so
mount and support the tumbler-that it trans-
mits no strains to the shaft relative to which

1t slides.

"The features of my
ac-
companying drawings, forming a part of
this specification, in which:— o
Figure 1 is a side elevation of the tum-
bler mechanism and cone with its support-
ing frame shown 1n section. Ifig. 2 1s a sec-
tion on line «, «, Fig. 1. Fig. 3 1s a central
vertical section through the tumbler frame.

ap

Fig. 4 is a section on line w, w, Fig. 2. Ing.
5 is an enlarged section on line ¥, ¥, IFig. 6,
wheel and casing adja-
cent. F1
wheel and tumbler frame.

1 represents the main frame of the ma-
chine within which is journaled a transmis-

qion shaft 2, carrying a cone of different

50

diameter gears 3. The frame 1, as shown in

- .

the drawings, is provided with an openinf
over which the tumbler frame 4 1s secured,

and within which frame the driving shaft | _ 1 to
1 but slidable thereon, in mesh with a gear 21
shown | journaled upon the stud shaft 22, supported

and tumbler mechanism is mounted. -
The principle of the construction

- ' is applicable to
L. D Lezuw, |

mechanism is mounted as the driving
' and the shaft 2 carrying the cone of
as the driven shaft, but the relations

the objects of my invention 1s to ;

one of the gears of the cone, likewise

| | invention are more
fully set forth in the description of the

! gleeve extension 16 of the

any machine in which a
varying speed 1s
termed the shaft upon which the tumbler
oears
15 of
these- shafts may be reversed. :

5 represents the driving shaft journaled
within the frame 4, and 6 represents a pulley
fixed to the free end of said shaft for 1m-
parting. rotation thereto. | -

7 represents a shde-way formed in the
casing 4, within which slide, plate 8 1s

“mounted and adapted to be moved longi-
tudinally. ' |

9 represents a bracket projection formed

" integral with the slide plate 8, and project-
ing downwardly, through which the driving
shaft 5 and tumbler frame acthating

pass and aré supported.
10 represents an actuating shaft, jour-
naled in the bracket projection 9,and pro-

jecting forward through a slot 12, oblong In
- shape, formed in the

frame 4. -
13 represents a worm fixed to said shaft

10 and mounted directly above the driving

shaft 5. Said bracket projection is cut away
to permit the worm 13 to be mounted di-
rectly above said shaft 5, and thereby form
a bearing for the actuating shaft 10 upon
each side of the worm. . '

14 represents a worm wheel loosely mount-

“ed upon the shaft 5, provided with a sleeve
be fixed within the
tumbler frame 17.

extension 15, adapted to

_ the worm wheel
is rotated it will move the tumbler frame
Jaterally to and from the cone according to

Thus it will be seen that as

the rotation of the worm wheel. This rock-

ing frame may be generically regarded as a
tumbler lever. B |
18 represents a sleeve projecting from the
tumbler frame 17 fitting and supported
within a bracket 19 fixed to the slide plate 8,

‘see Iigs. 1 and 2. This bracket 19 and the |
from the 100

bracket projection 9, projectin
slide plate opposite each other

substantial journal support for
frame.. The tumbler 1s therefore

orin a very

90 represenits a gear keyed to the shaft 5,

desired. Again, I have

shaft, .

the tumbler
pivotally’
mounted in a sliding support, which support
' is gibbed to the frame'4. '
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scribed

upon the free ends of the limbs of the tum-

bler frame 17. Said gear 21 is constantly in-

mesh with the gear 20 and adapted to be
brought into

From the construction - heretofore de-
1t will be seen that the tumbler frame
and 1ts actuating mechanism are mounted
upon the slide plate 8, and that by moving
sald slide plate the tumbling gear is adjusted
to selected position opposite to one of the
gears of the cone, the tumbler proper can
then be rocked on the sliding frame to bring
the tumbling gear into or out of mesh with
the cone. | | .
. The following instrumentalities are em-
ployed for conveniently shifting the slide
plate and its contained mechanism longitu-
dinally; the same being likewise in part em-
ployed for rocking the tumbler. 93 repre-
sents a disk shaped plate loosely supported
upon the actuating rod
oblong shaped boss 94,
slot 12 to prevent said
turnmg. The opposite
disk plate 23 is provided: with a projecting
boss over which the hub portion of the hand
wheel 25 projects. - |
27 represents a spring controlled detent
adapted to engage into the orifices or notches
28 to indicate the position - of longitudinal
shifting to place gear 21 into proper engag-
Ing relation with a selected gear of the cone.
25 18
actuating shaft 10.
26 represents a. spring, one end of which

projecting into the
disk plate 23 from

~bears against the hand wheel 25, the opposite
-end against a collar 29 fixed to
- of the actuating shaft 10,

the free end

of a diameter to permit the same to. slide
wthin a bore encircling the coiled spring 26,
the function of which will be hereinafter de-
scribed. |

30 represents a boss projecting _
wardly from the tumbler frame 17, adapted
to engage with set nuts 31 arranged in step
form upon the frame 4, see Fig. 1, forming
a lock or abutment in locking the tumbler

frame in a driving position, at the same
time as

movement 1t is also locked against longitudi-

accomplished as
follows:—Assume that the
been shifted to bring the tumbler gear 21 ad-
jacent -to one

hand wheel 25 is then rotated, say to the
right, which, as

it-1s keyed to the actuating
shaft 10 will '

- and then of the worm wheel 14, moving the

- 60

65

free end carrying the

tumbler wheel 21, towards the cone of gears,

and this action is continued until - the lng
80 contacts with the set nut or rigid abut.
ment 31, whence a slight additiona%rotation
of the-hand wheel, through the

selective engagement with any
one of the gears forming a part of the cone 3, -

10, provided with an

end or face of said.

slidably keyed to the

sald collar being

aown- |

the tumbler is locked against lateral

slide plate 8, has

of the gears of the eone, the

!

powerful | without possibility of

held in this position by the clam

905,508

worm and worm wheel drive, will force the
shde plate 8 against the slideway 7, pre-
venting longitudinal movement of the slide
plate and the compression engagement of the
lug 80 against the set nuts 31 preventing any

rocking movement of the tumbler frams.
To release the tumbler

80 as to bring the tumbler gear 21 to a second

frame and shift it

position the hand wheel is rotated in. the
opposite direction releasing the clamping

action on the tumbler frame against the rigid

abutment and moving the tumbler gear away
from the cone. The hand wheel is thep

pulled outward against the tension of the.

lease the spring controlled detent pin 27
and disk plate 23, so that the slide plate 8
can .be moved longitudinally to disengage
the detent pin 27 from its engaged notch.
The hand wheel thus contrclled ean easily
be moved, either to the right or left, to a
second of the series of notches, which would
position the tumbler gear 91 properly. If
the-slide plate 8 is desired to be moved fur-

ther than one notch, the hand wheel is held

in such outward position and
tudinally to carry the detent
position for
notch. _- S .

From this description, the principle of the
Invention will be readily understood. The
tumbler frame or lever is pivoted on a slid-

pin to its proper

able support; when this lever is moved into .

position of gear intermesh, it engages solidly
against a rigid frame abutment, and it is
ping action

of the mechanism between the tumbler and

the frame. As a result, when the tumbler

is 1n the position of gear intermesh, it is
clamped against the rigid abutment, and so
becomes incorporated bodily
structure. In this position the
be regarded as simply a gear
strains being entirely taken up by the frame
work. ‘The gear intermesh and the throw of
the lever will always be accurate, there being
no lost motion or

lever may

‘pensated for at once.

_In.-the preferred method of construction
there'is one rigid support for the tumbler

spring 26, which action while slight will re-

into the frame

80

90

moved longi-

engagement with the selected

96
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support, the

110

wear which cannot be com-

115

frame and one rigid ab itment against which

the tumbler frame engages, the support and
abutment occupying a position on each side
of the fulerum of the tumbler frame, the
equivalent of engaging the tumbler frame on

opposite edges thereof, so that the tumbler is--

rigidly clamped between two rigid portions
of the machine frame. .
It 1s obvious that when the tumbler gear

18 in intermesh with the cone, the tumbler is
clamped against a rigid and an immovable
' part of the frame, thus

abutment forming
regulating the depth of intermesh and hold-
ing the tumbler gear firmly in its position,
further rocking moveé-
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- ment. A further 'tigh,t-e.,n'i;ng; of the hand

- wheel reacts upon the sliding franre and

10

driving shaft

R

serving to clamp this

jams it outwardly, |
oib-way, so that at this

slide piece on its

point also the tumbler mechanism is clamped

against a rigid abutment or a portion of the
fixed frame, and further longitudinal move-
ment of the slide piece is impossible. Lhe
tumbler does not fulerum directly on

from the shiding sup _
strains are imparted to the driving shaft or

tumbler gears. - The tumbler and its shding ,

- .support are therefore both clamped against

15

: 2,0

23

30

39

40

49

50

55

60

6o

~ “intermesh, and means for clam
bler against said abutment, su
“described. | I

termesh,  means

ing said sliding support against

first shaft, a cone of gears thereon,

“tumbler frame,

upon -opposite sides

rigid frame abutments
lever. . This

of the fulerum of the tumbler
makes a powerful tumbler
simply manipulated and very durable, . -
Having described my invention, 1 claim : —
1. A gear, a tumbler and gear, an abut-
ment for the tumbler in the position of gear
ing the tum-

o A cone and tumbler gear system, a se-
ries of abutments corresponding to the posi-
tions of gear intermesh, and means for
clamping the tumbler against the abutments,
substantially as described. ' -

[ ]

3. A series of different dlla_mete'r "gear'

wheels, a tumbler frame and gear, means for

sliding the frame, a series of rigid abut-

ments, adapted to be engaged by the tumbler:

frame in the different positions of geatr M-
termesh, and means
and clamping it agai
stantially as described. . e

1 In a cone and tumbler variable speed
gear system, a frame, a sliding tumbler ‘sup-
port, a tumbler pivoted to the support, a

stantially as

for- rocking the frame
nst its abutments, _sub--

4

series of abutments adapted to be ‘engaged

by

gear intermesh,

the tumbler in its respective positions
and means for clamping the

tumbler against said abutments, ‘substan-

N

tially as described.

5. In a. cone and tumbler variable speed |
gear system, a frame, a sliding tumbler sup-
port, a tumbler pivoted to.the support, a
adapted to be engaged
ler in its positions of gear In-

series of abntments
by the tumdk

for clamping the tumbler

of

against said abutments, and also for clamp-

«ubstantially as described.

6. In a variable speed device, a frame, a

shaft, a slide-plate slidably mounted within
the frame, a tumbler frame sup
said slide-plate, said second sha projecting
through~said - tumbler frame, transmission
geéaring between

adjustment thereof, and worm actuating and

a second

the. second shaft and first
shaft, adapted to be ‘controlled by said
worm and worm wheel con-
nection with the tumbler frame for lateral

orted upon

iy

|

the "
but in the brackets projected 1
port, so that no tumbler

mechanism, very |

“intermesnes,

‘mechanism for rocking

i

support

port, rock the

_gear.system,

lating . _ .
rock the tumbler, clamp the tumbler

8

slide: plate shifting means carried by said

slide plate, whereby the tumbler frame can
be actuated longitudinally
stantially as described. o
7 In_a variable speed device, a frame, a
first shaft, a second shaft, a cone
mounted upon said frst shaft, a

frame, intermediate transmission gearing

controlled by said tumbler frame for Impart-

ing motion from said second shaft to a se-

_ ————
-

lected gear of the cone,

__ a tumbler frame
slidably mounted in said frame, and .
‘means for moving said tumbler frame sup-

and laterally, sub-

70

of gears
tumbler

"5

port longitudinally and said tumbler frame -

laterally, and locking said partsin a selected
position, substantially as described. .
1able speed

. In a cone and tumbler varia

gear system, a frame, a sliding tumbler sup-

port, a tumbler pivoted to the support, and
manipulating mechanism ‘adapted to shde
the support and rock the tumbler, substan-
tially as described. . = '

9. In a cone and tumbl.er-variable spéed_'
| gear system, a frame, a tumbler shaft, a slid-
1ng tumbler support, a tumbler

pivoted . on

88

80

90

said support coincidently to the tumbler

shaft, a series of abutments formed

on the

frame against which the tumbler engages in
| its positions of gear intermesh, and manipu-

lating-mechanism adapted to slide the sup-
tumbler and clamp it against’

its abutments, substantially as described.
~10.. In a cone and tumbler variable speed
a frame, ;

ing tumbler support, a tumbler pivoted on

said- support coincidently to the tumbler -
shaft, a series

_ of abutments formed on the
frame against which the tumbler engages 1n
its positions of gear intermesh, and manipu-
mechanism adapted to slide the sup-

port, |
against its abutments and clamp the sliding

95

a tumbler shaft, a slid-

100

10 5 _'

support against 1its. slideway, substantially

as described. =

“41. In combination with a tumbler and
with which the tumbler gear

gear, & gear .
a rigid abutment for the tum-
bler in the position of intermesh, and worm
mechanism adapted to rock said tumbler and
hold ,it by pressure against said abutment,
substantially as described. '

12. A frame, a gear to be enga

i _ support
eld by the frame, a tumbler pivoted in sald
support concentric with sald shaft, a pinion
fixed to said shaft, a tumbler gear engaging
sald pinion.
in the position of
said tumbler on ifs

support and clamping 1t against said abut-
ment, substantially as described. '
13. A frame, a series of gears
caged, a shaft journaled in the frame, a
tumbler support adapted to slide on the
frame parallel with the gears to be engaged,

ed, a shaft |

| {ournalf_%d in the frame, a tumbler
]

an abutment for said tumbler
gear intermesh, and

to be en-

110 .
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<L

a tumbler pivoted in said support concentric

- with the said shaft, a pinion fixed to said

10

19

R
oot

shaft, a tumbler gear engaging said pinion,
a series of abutments adapted to be engaged
by said tumbler in the positions of gear
intermesh, and mechanism for sliding said
support and locking the tumbler, adapted to
clamp the tumbling and sliding devices
against rigid frame abutments, substantially
as described. | '

14. In a cone and tumbler variable speed

gear device, a frame, a tumbler support ;

adapted to slide on the frame, a tumbler
pivoted to the said support, and worm
mechanisim carried by the sliding support,
adapted to rock said tumbler, substantially
as described. |

15. In a cone and tumbler variable speed
gear system, a frame, a tumbler support
slidable on the frame, a tumbler pivoted to
the said support, a series of rigid abutments
adapted to be engaged by the tumbler when

in its positions of gear intermesh, and worm

mechanism carried by the sliding support,
adapted to rock the tumbler and clamp it

against said abutments, substantially as de-

seribed. : N : _

16. In a cone and tumbler gear system, a
frame, a tumbler support slidable on the
frame, a tumbler pivotally mounted on the
support, worm mechanism carried by the
slidable support, a hand wheel outside of
the frame

or operating said worm, and |

805,508

| means for pinning the hand wheel to the

trame, substantially as described. _

17. In a cone and tumbler gear variable
speed system, a frame, a tumbler shaft, a
slide piece on the frame, a tumbler pivoted

concentrically relative to the tumbler -shaft,

and adapted to _be moved along said shaft
by means of said sliding piece, a series of

abutments for the tumbler, and means for

rocking said tumbler and clamping it against
sald abutments in the positions of gear inter-
mesh, substantially as described. '

~ 18. In a cone and tumbler variable speed

- gear system, a frame, a tumbler lever, said

frame having a series of abutments adapted
to limit the movements of the tumbler
toward the cone, means for applying com-
pression to the tumbler lever, whereby said
compression is resisted by said abutments,
substantially as described.

~19. In a cone and tumbler variable speed

gear system, a frame, a tumbler lever ful-
crumed therein, means for rocking and slid-
g the tumbler, and means for clamping the
tumbler lever against the frame in posi

of gear intermesh, substantially as de-

' seribed.

In testimony whereof, I have hereunto set

my hand.
| ADOLPH L. DE LEEUW.
Witnesses: |
Oriver B. Kaiskr,
Leo O'DonNELL.
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