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To all whom it MY CONCErn:
Beit known that I, EDUARD MARX, a sub-

~Jject of the King of Saxony residing at Dres-

IO

den-Plzuen, in the Kingdom of Saxony, (zer-

man Empue have mvented certain new and

usefullmprovementsin Variable-Speed Mech-
anism, (for which I have applied for a pat-

ent in Germany, dated February 23, 1900,) of

which the following is a speelﬁcamon
This invention is an improved Vauable—
speed mechanism for driving machine-tools—

such as lathes, dr'lllmﬂ'-maehmes or for elec- |

tric motors, motm-earq &e., and by means

~ thereof the Speed of such machmes &e., can

be readily regulated.

It consists in the novel construction and
combination of parts heremafter described,
and llustrated in the &ceompanymg dI'ELW-

- -1ngs, In which—

30
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Flgure 118 a lon ﬂ'lmdmal vertical section
through the meehamsm Fig.2isa part hori-
zontal section and part top plan view of the
mechanism. Fig. 3 is an end elevation, and
Hig. 4 a tPaIlSVE:IS@ section. |

the several views.
T’he device consists, essentially, of meehdn-

ism which is inclosed in a casing, connects a

driven shaft with a driving-spindle of the ap-

‘paratus, and is in engaﬂ'ement with a.non-re-

xermble gear. -

Inthe casing1a shaft 2 isaxially 30urnaled
1ts ends pro;[ectmw beyond the opposite ends
of the casing. On one end of the shaft 2 is
secured a fixed and a loose pulley 3, 3', while

. on theother end of the shaft 2 is a sleeve 12,

40

which extends through the journal- bearmm
and on the outer end of this sleeve the pulley
41s secured. By means of the fixed pulley 3,

heremafter called the *‘driven” pulley,power
18 transmitted to the apparatus, and by means
of the pulley 4,hereinafter called the ‘‘driving-
pulley,” power is transferred from the vari-

able - speed mechamsm to the parts to be
driven, |

On thesleeve 12 nearitsinnerend,is loosely.

mounted a disk 10 directly opposwe a Simi-

- lar but opposed dlsk 9, loosely mounted on

go

shaft 2. Ontheinner end of sleeve 12 1s fixed
a gear 11, besides a smaller gear 6, fixed to
shaft 2, these gears being between the disks

5 and 10. The gear 11 meshes with small |

| on shaft 2.
Slmﬂar figuresrefertosimilar parts th1 011D*h |

I long pinions 8§, mounted on pins 9, suppm*ted

by and between disks 5 and 10, and small pin-
ions 8 also mesh with larger pinions 7, also

“mounted on pins 9', between disks 5 and 10,
- pinions 7 also meshlnﬂ' with gear 6.

Thus
motion is transmitted from shaft 2 to sleeve
12 by a train of gearing, as described.

All the gears 6, 7, 8, and 11 are auanﬂ*ed

‘between the dISk& 5 &ud 10, and on dnvmﬂ'

the shaft 2 they will be rotated at some deﬁ-
nite speed. In order to enable this speed to
be altered, the following mechanism is pro-
vided: On the hub of the disk 10 1s fixed a
worm-wheel 14, which meshes with a worm 15
on the spindle 16 which is arranged atan an-

-¢le to the shaft 2 and carries a gear 17 at its

outer end, which meshes with a gear 18, fixed
on the hub of a friction-disk 20, Jmuna,led on
a stub-shaft 19, fixed to the easing. A second
friction-disk 23 is secured on a spindle 24,
close to and parallel with disk 20, and on the
inner end of spindle 24 is a bevel-gear 25,
which meshes with the bevel-gear 26, keyed
Motion is transmitted from disk
23 to disk 20 by means of an interposed fric-

| tion-roller 21, mounted on an arm 27, which

can be moved backward or forward on the
spindle 28 to adjust the friction-roller 21 ra-
dially of the disks 20 and 23.
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The casing 1 incloses all parts of the mech-

anism except the friction-disks.

- Any convenient part of a machine, such as
the mandrel-stock of a lathe or the bed-plate
or wall-plate of adrilling-machine, can be con-

structed with or as a casing for this variable-
speed mechanism, or it may becombined with

an electric or other motor—-that is, the varia-
ble-speed mechanism can be directly attached
to the motor-shaft or to that of the machine
to be regulated.

The operation of the apparatusisasfollows:
The rotation of the fixed pulley 3 is trans-
mitted to the shaft 2, so that the gear 6 is ro-
tated and transmits motlon ﬂlIOHU‘h the gears
7, 8, and 11 to the sleeve 12. From the pul-
ley 4 on the sleeve 12 the power can be trans-
mitted to the machine, &c. The disks 5 and

10, which are mounted loosely on shaft 2 and
sleeve 12, respectively, are normally pre-
vented from rotating with the shaft or sleeve

by the worm 15, WhlGh engages with the worm-
wheel 14 on the hub of the disk 10; but by
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means of the friction-gearing 20, 21, and 23
the disks 5 and 10, which carry the gears 7
and 8, can be rotated with any desired ve-

locity by properly adjusting the position:-.of

the friction - roller 21 between the friction-
disks 20 and 23. . _
is at the middle point of the friction-disk 23,
no motion is imparted to disk 20, and con-

sequently the disks 5 and 10 are stationary

and the sleeve 121isrotated at the highest ve-

locity. By moving the friction-roller away
from the center of the disk 23 and toward the.
- center of disk 20 the disks 5 and 10 will be
rotated in a direction opposue to that of the

sleeve, and the latter is aceordingly driven
at a proportionately lower velocity. DBy in-

creasing the speed of rotation of disk 20 by

properly shifting the frietion-roller the speed
of sleeve 12 and pulley 4 is lessened propor-
tionately, and by decreasing the speed of
disk 20 that of said sleeve and pulley 1s pro-

-portionately increased. Thus with a given

continuous speed of shaft 2 any desired speed

of sleeve 12 and pulley 4 can be obtained by |

properly adjusting the position of roller 21.

In the drawings I have shown the disk 10

supported upon a sleeve and the shaft 2 ex-
tending through and supporting said sleeve.
I consider this the preferred construction;
but 1t is perfectly obvious that if the shaft 2

was divided between the gears 6 and 11 the
‘sleeve might be dispensed with and the opera-

tion of the parts would be exactly as before.

Having thus deseribed my invention, what
I therefore claim as new, and desire to secure

by Letters Patent thereon, is—
1. In a variable-speed mechanism the com-
binationof ashaftand sleeve,the disks loosely

- mounted on the adjoining ends of the shafft
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and sleeve respectively, gears on the inner
end of the shaft and sleeve; and intermediate

gearing supported by the disks w hereby mo- |

tlon is transmitted from the shaft to the
sleeve; with gearing for controlling the ro-
tation of said disks, a friction-disk for actu-
ating said gearing, a second friction-disk,

gearing for continuously driving the latter |

When the friction-roller 21.

671,561

from the Shaft, and an adjustable friction-

roller between the friction-disks whereby mo-
tion may be transmitted from one to the

~other, all Hubstantlallv as and for the purpose

deseribed.

2. Inav &nable-speed mechamsm the com-
bination of & shaft and sleeve, d1sks 5 and 10
mounted on the adjoining ends of the shaft

and sleeve, gears 7, 8 mounted on sald disks

5 and 10 and. me&hlnn‘ with eazh other a gear

6 secured on the end of the shaft and mesh-
-ing with the gears 7, a gear 11 secured to the
‘sleeve.and meshing with the gear 8, a worm-

wheel 14 secured on the hub of the disk 10, a
worm 15 engaging with said worm-wheel 14
a spindle 16 on which the said worm is se-
cured, a friction-disk 20 and gearing for driv-

ing spindle 16 therefrom, a f1 1et10n roller 21

bearmﬂ' against the frletlon disk 20, a fric-
tion- dlsk 23 secured on aspindle 24, on which
disk the friction -roller 21 hk_emse bears,
means to vary the position: of the friction-
roller relative to the friction-disk, and gear-
ing for driving spindle 24 from the shaft, sub-
stantially as and for the purpose set forth.
3. Inavariable-speed mechanism, the com-
bination of a shaft and sleeve, disks 5 and 10
mounted on the adjoining ends thereof, pin-
ions. 7, 8 supported by the said disks 5 and
10 and meshing with each other, a gear 6 se-
cured on the shaft and meshing with the pin-
lons 7, a gear 11 seccured to the sleeve and en-
gaging the pinions 8, two friction-disks 23 and

20 means for drwmﬂ' disk 23 from the shaft,

and 20, means for altering the position of the
roller 21 relative to the dlsks and alwayvs in

contact with both of the same, and means to

transmit the motion of the dlsk 20 to the disk

10, substantially as deseribed and for the pm--

pose specified.
In tesmmony whereof 1 have hereunto set

my hand in the presence of two witnesses.

| EDUARD MARX.
anesses - -
OSWALD SPARKE

WILHELM REISSIG |

5O
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a f1 iction-roller 21 befween the said disks 23
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