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To all whom it may concern:

Be it known that I, WIrLIiam BLOOME‘IDLD
McLACHLAN, a citizen of the United States,
residing at Bemidji, in the county of Beltramai
and State of Minnesota, have invented a new
and useful Variable-Speed Grearing, of which
the following is a specification.

This invention relates to variable - speed
ogearing, and has for its object to provide a
oearing of the class described in which the
number of parts is small, by means of which
a large number of different speeds may be ob-
tained and the direction of movement readily
reversed without changing the speed, and
which is adapted for use upon automobiles
and all kinds of machinery to take the place
of cone-pulleys and belts.

With the object above stated in view and
others which will appear as the invention 1s
more fully disclosed the same consists in the
construction and combination of parts of the
variable-speed gearing hereinafter described
and claimed, and illustrated in the accompa-
nymfr drawmcf's forming a part of this speci-
Gcation, In Whlch corr65p0nd1n0‘ parts are

des Gmted by the same characters of refer-

en,ce throughout, it being understood that va-

‘rious changes in the form, proportions, and

exact mode of assemblage of the elements may
be made without departing from the spirit of
the invention or sacrificing any of its advan-
tages.

Tn the drawings, qure 1 is a horizontal
section through the gearing in the plane of
the two shafts. Fig. 2 18 a'vertical section
in the plane parallel with the driving-shaft
between the two opposttely-disposed toothed
disks, a part of the bearing-block being shown
as broken away and the shaft 15 and the oears
mounted thereon being removed.

Referring to the dra,wmﬁ's in detail, 1 des-
ignates the driving-shaft, and 9 the driven
shaft, disposed at right angles to each other,
as shown, and supported in suitable bearings,
as the block 8, mounted on supports 4 and 5.

Upon driving-shaft 1 are mounted two double
bevel-gears 6 and 7, the former of which 1s

pr ovided with cogged faces 6* and 6° and the
latter with cogged faces 7 and 7°. The two

12, which is slidably held by a key

bevel-gears 6 and 7 are slidable upon the shaft
1 and are rigidly connected with separate keys
8 and 9, respectively, each of which is shid-
able In the keyway formed therefor upon the
shaft 1, and which may be reciprocated by
any suitable mechanism. (Not shown.)

- Mounted upon the driven shaft 2 are two
disks 10 and 11, of which the oppositely-dis-
posed faces are provided with four annular

| series of bevel-cogs 10%, 10° 10° and 10“ and

11% 11°, 11° and 119 respectively. The two
disks 10 and 11 are both slidable upon the
shaft 2, but are rigidly connected by a sleeve

the shatft 2 and to which reciprocatory move-
ment may be imparted by any suitable form
of shifter. (Notshown.) The disks 10and 11
are spaced apart a sufficient distance to per-
mit the double bevel-gears 6 and 7 to rotate
freely between them without coming into en-
cagement with the teeth formed upon either
disk, and sleeve 12 may be shifted sufficiently
in either direction to bring either disk into
such position that the gears thereon will en-
oage with e1ther of the double bevel-gears 6

and 7.
When it is desired to travel in a forward

“direction, sleeve 12 will be shifted sufficiently

to bring the disk 10 into position for the en-
wawement of its cogs by the bevel-gears 6 and
7 and the keys 8 and 9 will be shifted so as

to bring one of the gears 6 and 7into engage-

ment with the cogs on the disk 10.
It will be observed from an inspection of
the drawings that the cogs 6* are adapted to

| mesh with the teeth 10" on the disk 10, that

cogs 6° are adapted to mesh with teeth 10",
that cogs 7 are adapted to mesh with teeth
10°, and cogs 7" are adapted to mesh with
teeth 10°

When it 1s desired to have slow speed, the
keys 8 and 9 will be brought into such posi-
tion that the teeth 7°¢ will mesh with teeth 10°.
and for slightly higher speed the gear 7 will
be shifted and the teeth 7* will be brought into
engagement with the teeth 10°.  When still
slower speed is desired, the gear 7 will be
thrown out of enwaﬂ'ement Wlth the teeth on
disk 10 and gear 6 Willkbe shifted so that cogs

1xed upon
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6° will mesh with teeth 10°, and for the maxi-.

mum speed gear 7 will be shifted so that cogs
6> will mesh with teeth 10

In order to stop the movement of the driv-
ing-shaft 1 at any time, it is only necessary to
shift the sleeve 12 far enough to throw the
teeth on both disks 10 and 11 out of engage-

ment with any of the gears and allow the gears
to run freely between the two disks. When
1t 1s desired to reverse the direction of move-

ment of the driven shaft 2, a movement of the
sleeve 12 enough to bring the teeth on the disk
11 1nto engagement Wlth one of the gears 6
and 7 1s reqmred and by so shifting the sleeve
12 motion 1n the reverse direction at precisely
the speed previously produced in a forward
direction will be brought about.

When 1t is desired to transmit motion from
the shaft 1 to a shaft disposed in the same di-
rection, the shatt 15 may be provided on the
opposite sicle of the shaft 2 from shaft 1 and
gears 16 and 17,similarinall respects to gears

-6 and 7, mounted on the shaft 15 and pro-
Vlded with keys 18 and 19 for shifting them

longitudinally of the shaft. The movement
of the disks 10 and 11 upon the shatt 2, bring-
Ing one or the other into position for the cogs
thereon to be engaged by the teeth of one of
the gears 6 and 7 will result in the engage-
ment of some of the cogs on the same dlek
with one of the gears 16 and 17, so that mo-
tion will be 1mmrted to one of the gears 16
and 17 in a direction opposite to that of the
Consequently the shaft 15 will be
driven in a d1reetlen the reverse of that in
which the shaft 1 is rotated.

1t will be noted from an inspection of the
accompanying drawings and from the fore-
going description thatthe number of elements
in the gearing is small for the number of dif-
terent speeds obtained and that the shifting
of the gears for varying the speed and for re-
versing 1s very readily aeeomphshed thus
ma,kmcr the gearing one which is sermceable,
Inexpensive, and by means of which a great
variety of speeds may be easily obtained.

- In the description of the operation of the

765,630

gearing 1t has been assumed that the shaft 1
1s the dr 1ving-shaft, and the speeds resulting
by brmﬂ'mcr 1Into engagement the dlfferent
sets of U'e‘w-teeth adepted to cooperate have
been described on this assumption. It will,
however, be obvious that the shaft 2 may be
made the driving-shaft and the shaft 1 the
driven shaft and that when the relation of the
two shafts is thus changed the description of
the operation of the gearing to produce dif-
ferent speeds must be exactly the reverse of
that given; but as the nature of the change
in the deseription is obvious a full and de-
tailed explanation. of the production of dif-
ferent speeds with the shaft 2 acting as the
driving-shaft is regarded as unnecessary.

Havme thus described the nature and uses
of my 'invention, what I claim as new,and de-
sire to secure by Letters Patent, is—

‘1. In variable-speed gearing, a pair of
alined shafts having their ends spaced apart,
a shatft disposed at right angles to the alined
shafts and arranged between their ends, a
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plurality of gears shdably mounted upon eeeh |

of the alined shafts, a disk having gear-teeth
formed on one face thereof mounted on the
shatt at right angles to the alined shafts and
adapted to be br oucrht into engagement with
said gears, and means for shlttmﬂ' said gears.

9. In a varlable-speed gearing, a pair of
shafts having their ends speced apart, a third
shaft cllsposed at right angles to the first-men-
tioned shafts and errenﬂ'ed between thelr ends,
a plurality of gears slldebly mounted upon
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cach of the Iust mentioned shafts, a sleeve °

slidably mounted upon the other Sh‘lit and a
pair of disks rigidly mounted on sald sleeve
and having the inner faces thereof provided
with teeth adapted to engage the gears upon
the first-mentioned shatts.

In testimony that I claim the foregoing as

my own I have hereto affixed my sw*nature in

the presence of two witnesses.

WILLIAM BLOOMFIELD MCLACHLAN
Wltnesses

James H. REA,
KATHERINE BARRETT.
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