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To all whom it ma 1 COTCEPTL:

Beitknown that I, MipDLETON CRAWFORD

a subject of the Kmﬂ' of England, residing at
l.ondon, England, ha,ve mvented certam new
and useful Improvemeut% in or Relating to
Variable-Speed Gear, of which the following
18 a. specification.

gear, and refers more particularly to gearing
whlch can also be emploved for reversing pur-
poses.

According to ‘ths invention I provide a cas-

ing or drum having at each end an external
GOHIC&l fmctmn-surfaee by means of which
the casing can be locked to a corresponding

stationary conical - friction- smface Within -

arra,nﬂ'ed to rotate as a single compound pin-
ion. One pinion of each set gears with a
pinion on the driving-shaft and the others
with pinions carried by concentric sleeves,
some or all of which are adapted to be sepa-
rately clutched to the driven shaft or member
to rotate it, one or another of the sleeves be-

ing also adapted to be held stationary for re-

versing purposes. -

In the accompanying drawings, Flﬂ'ure 11s
a longitudinal sectional view of a gearing con-
structed in accordance with thls invention.
Fig. 2 isa similar view of a modified construc-
tion of gear, and FIU‘ 3 18 a Cross- -section on
the lme 3 3 of Fig. 2

Like letters 1nd10ate like parts throuwhout
the drawings. -

A.is the casing or drum, B the frwtmn-—sur-
face connected to the drivin og-shaft, and C
the stationary friction-sur face

Referring more p&rtwul&rly to Fig. 1, the
casing A-is for convenience of constluctlon

| formed in two similar parts,which are secured

45

together by bolts a, and the conical parts A’
AB at each end of bhe casing are covered with
leather or.other suitable ma,temal to form frie-
tion-surfaces. The casing is mounted to ro-
tate loosely on the shaft, and the conical sur-

~ face A® is adapted to engage with the conical
- surface C, carried by a stationary support C’,

when the casing is moved axially to the ucrht
and thereby plevents the casing fmm wtat-—

I

|
|

T

tates. wwh 1t.

| the shait by means of a groove-and-feather
This invention. 1ela,tes to variable- speed |

~compound pinion.

S

1 11_1'0*' and the conical surface A’ when the cas-
b i) .

ing is moved to the left engages with the fric-
tion-surface B, which is carried by a disk B’,
mounted on the driving-shaft B? so that the
casing is locked to the drwmﬂ'-shafb and ro-
The disk B’ is connected to

coupling, which allows it to move axially in-
dependent of the shaft, while causing it to
rotate therewith.

 B3is a collar mounted on a collar ', fast

~on the driving-shaft and between which and
‘the collar B? ball-bearings b are disposed.

The collar B®is provided with studs B%, which

- pass through the disk B’, between which and
friction-surface on the dllVlnﬂ"-Shafb ortoa |

the nuts on the end of the studs are placed

:Spmnug B’ which prowde a yvielding connec-
the drum I mount a convenient number of

sets of gear-wheels or pinions, each set being |

tion and prevent sudden shock to the parts
when the conical surfaces B and A’ come to-
gether. The springs also tend to draw the

‘two conical surfaces together, but are pre-

vented by the mechanism from moving the
casing laterally in the opposite dlreetmn
which mechanism when released permits the
spring to draw the conical surfaces together
and 1is operated against the action of the

springs to keep the surfaces apart.

" Two or other convenient number of sets of |
compound pinions are mounted within the

~casing, each set consisting of three pinions
D D" D? carried by axles D?, to which they
are key ed or the pinions of each set may be
formed 11:1 one or otherwise connected to-

gether, so that each set operates as a single
The driving-shaft B2

which passes through one side of the casing,
forms a bearing-surface for the casing on that
side and is provided with a pinion B® -which
gears with a member D of each of the com-
Dound pinions. The pinions D’ of each set
gears with a pinion E, carried by a sleeve E/,

which 18 mounted on a central shaft or sup-

| port F, which may be an extension of the

drwmg—sh&ft and the pinions D? gear with.a
pinion E*, carried by a sleeve E*” which is
mounted Goncentuocﬂly on the sleeve E'.
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The outer sleeve E2 forms a bearing for the

other side of thecasing, which has connected
to it a sleeve A° and collar A® by which it
can be moved axially in one direction, the

springs B® serving to move the casing axially
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in the opposite direction, or the springs B° ! reverse speeds, the disk B', carrying the coti-

may be dispensed with and the operating
mechanism connected with the sleeve A° may
be arranged to move thecasing in both direc-
tions axmlly,&s will be deserlbed with Iefe1-

ence to Fig. 2.
Thesleeves K’ B are provided,respectively,

with clutech members E! E°, between which

is disposed a corresponding clutch member
(3, mounted on or connected to the driven
shaft or member °, and this clutch can be
moved by a collar G' to engage with -either
the cluteh members K¢ or KS.

A brake-drum H, mounted fast on ‘the
sleeve E°, is provided with a brake strap or
band H', by which its motion can be arrested
to hold the sleeve stationary, as above de-
scribed. |

For high speed the casing A is moved to
the left, so that the conical surfaces A’ and
B become locked together. The compound
pinions are locked with the pinions on the
driving-shaft and concentric sleeve, so that

there is norelative movement between them,

and provided that the clutch on the driven
shaft is in engagement with the clutch on
one or other of the concentricsleeves thedriv-
ing and. driven shaft will 10tate together and
ab the same speed.

Intermediate and low forward speeds are
obtained by locking the conical surfaces A-?
and C together, so as to hold the casing sta-

tionary and cause the compound pinions to |-

be rotated on their own axes by the pinion B°
on the driving-shaft. - The intermediate speed
is obtained when the sleeve E° is clutched to
the driven shaft, so that the motion is trans-
mitted through the pinions Bf D, D?, and E?,
and low speed is obtained by clutching the
sleeve E' to the driven shaft, so that the mo-
tion is transmitted through the pinions B, D,
D', and K. |

If the driven-shaft clateh G is not in en-
gagelment with either of the sleeve-clutches,
the gearing operates 1dly and no motion is
transmitted to the driven shaft, and a simi-
lar effect 1s obtained by moving the casing
so that neither of its conical surfaces is locked
with the surfaces B or C.

To obtain rotation of the driven shaft or
member in a reverse direction, the casing is
moved into an intermediate position, so that
it may rotate freely, neither of its surfaces
A’ A” being locked to the conical surfaces I3
and C. The sleeve E° with its pinion E? are
held stationary by arresting the motion of the
brake-drum H, so thatthe pinion E? becomes
a stationary rack, around which the com-
pound pinions rotate in an epicyclic manner
in addition te their rotation upon their own
axes, and the sleeve K’ is cluteched to the

- driven shaft, so that the motion is transmit-

ted through the pinions B D, D', and E—

that is, through the pinions employed for low

forward speed.
Referring now to Figs. 2 and 38, in which is

ical surface B, is mounted fast on the driving-
shaft B2 The sleeves E' B in addition to
being employed for intermediate and low for-
ward speeds are both available for reverse
driving, and in order to permit of this an ex-
tra pinion or member D* is added to each set
of compound pinions carried by the casing.
The pinions D*gear with a corresponding pin-
ion E° connected to a sleeve K7, mounted on

| the sleeve E3, and thebrake-drum H isin this

case connected to the sleeve E7, which 18 not
provided with a clutech member and is not
employed for driving purposes proper, but
rotates idly during the forward driving,which
with this construction corresponds with the
arrangement already described with refer-
ence to Fig. 1. Forreverse speeds the sleeve
K7 is held stationary by the brake-drum, and
its pinion becomes a stationary rack for the
compound pinions to rotate around in an epi-

cyelic manner in addition to their rotation

on their axes. When the sleeve E7is held
stationary and the casing allowed to rotate,
one reverse speed isobtained by transmitting
the motion through the low forward-speed
gearing and the other reverse speed i1s ob-
tained by transmitting the motion through
theintermediate forward-speed gearing. The
collar A'isarranged so thatit can beengaged
by a forked lever or other device to move the
casing in both directions.

With both arrangementsthe casingislocked
to the stationary cone C, so that the com-
pound pinions rotate on their axes only for
intermediate and low forward speeds, and re-
verse driving in both cases is obtained by
permitting the casing to rotate and holding
one or other of the concentric sleeves sta-
tionary, so that the compouud pinions oper-

ate as epicyclic pinionsin addition to their ro-

tation on their own axes. |

In place of constructing the modified form
of gearing to give two reverse speeds 1t will
be obvious that in place of one of them an
additional or fourth forward speed can be ob-
tained when the planet-pinions rotate epicyc-
lically by forming the pinion E of smaller di-
ameter, and therefore fewer teeth, than the
pinion H® instead of having a larger diame-

ter, the sizes of the pinions D' and D* being

altered to correspond.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In variable-speed gear the combination
with a driving-shaft, a driven shaft and a ro-
tatable casing having an external conical sur-
face at each end of means for locking the
casing by one of its conical surfaces to the
driving-shaft, means engaging with the other
conical surface for holding the casing sta-
tionary, a compound pinion carried within
the casing, a pinion on the driving-shaft
gearing with one part of the compound pin-
ion, pinions gearing with the other parts of
the compound pinion, means for locking a

illustrated a gearing constructed to give two i desired number of these pinions to the driven
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shaft and means for holding one of the pin-
1ons stationary substantially as and for the
purpose described. -

2. In variable-speed gear the combination
with a driving-shaft, a driven shaft and a ro-
tatable casing having an external conical sur-
face at each end of means for locking the
casing by one of its conical surfaces to the
driving-shaft, means engaging with the other

conical surfa,ce for holding the casing sta-

tlonary, means for moving the casing axially,

- a compound pinion carried within the casing,
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a pinion on the driving-shaft gearing with
one part of the compound pinion, pinions
gearing with the other parts of the compound
pinion, means for locking a desired number
of these pinions to thedrivenshaftand means
for holding one of the pinions stationary sub-
stantially as and for the purpose described.

3. In variable-speed gear the combination
with a rotatable casing having an external
conical surface at each end of a stationary
support having a conical surface, a driving-
shaft havingaconical surface, meansformov-
ing the casing axially to engage successively
with thestationary and thedriving-shaft con-
icalsurfaces, an axle within the casing, a com-
pound pinion mounted on said axle, a pinion
on the driving-shaft gearing with one part of
the compound pinion,pinions gearing with the
other parts of the compound pinion, means
for locking a desired number of these pin-
lons to the driven shaft and means for hold-
ingoneof the pinions stationarysubstantially
a8 uebcrlbed

4, In variable- speed gear the combination
with a rotatable casing having an external
conical surface at eaeh end of a stationary
support having a conical surface, a driving-

shaft havmfraeomealsurtace means formov-
ing the casing axially to engage successively

w113h the smmonary and the dFlVIDﬂ‘ shaft con-
ical surfaces, an axle within the casing, a com-
pound pinion mounted on said axle, a pinion
on the driving-shaft gearing with one part of

thecompound pinion,pinions gearing with the
other parts of the compound pinion, sleeves

connected to these pinions, clutch members
on the sleeves employed for forward driving,
a corresponding clutch member on the driven

shaft and means for holding one of the pin-

1ons stationary for reverse drwmn* substan-
tially as deseribed.

5. In variable-speed gear the combination
with a rotatable casing having an external
conical surface at each end of a stationary
support having a conical surface, a driving-
shaft havinga conical surface, means for mov-
ing the casing axially to engage with the con-
icalsurface of thestationary support, a spring
disposed between the casing and the conical

| surface on the driving-shaft tending to move
the casing toengage and keep the surfacesin

contact,an axle within the casing, a compound
pinion mounted on said axle a pinion on the
driving -shaft gearing with one part of the
compound pinion, pinions gearing with the
other parts of the compound pinion, means
for locking a desired number of these pinions
to the driven shaft and means for holding
one of the pinions stationary substan tially as
described.

6. In variable- speed gear the eomblnatwn
with a rotatable casing having an external
conieal surface at ea,c'hi_end of a stationary
snpport having a conical surface, a driving-
shafthavinga conical surface, means formov-
ing the casing axially to engage successively
with the stationary and the driving-shaft con-
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ical surfaces, an axle within the casing, a com- 8o

pound pinion mounted on said axle, a pinion
on the driving-shaft gearing with one part of
the compound pinion,pinions gearing with the
other parts of the compound pinion, sleeves
connected to these pinions, clutch members
on the sleeves employed for forward driving,
a corresponding clutch member on the driven
shaft, a brake-drum on one sleeve for hold-
ing one of the pinions sbationa,ry for reverse
and forward driving and braking means to

codperate with the drum Subatanmally as de-

seribed.
In testimony whereof I have signed my
name to this specification in the presence of

two subseribing witnesses.

MIDDLETON CRAWFORD.

Witnesses:
HARRY W. BRIDGE,
WM. J. Dow.
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