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No. 832,442.

Specification of Letters Patent. _
Anplication filed July 15, 1904. Serial No. 216,760.

Patented Oct. 2, 1906,

To all whom it may concermn:

Be it known that I, JAMES ARCHER, a sub--

ject of the King of Great Britain and Ireland,
and a resident.of Manchester, England, have

s invented ,certain new and useful Improve-

ments in Variable-Speed Gear for Veloci-
pedes and Road Motor-Vehicles, of which the
following 1s a specification.

These improvements refer to variable-
speed gear for velocipedes and road motor-
vehicles; and they relate chiefly to that type
of variable-speed gear covered by Patent No:
753,785, dated March 1, A. D. 1904, and 1n
which the speed is changed from high to nor-
mal and from normal to low by the longitu-
dinal movements of a planet-cage (compris-

ing planetary gear) and a gear-ring, which in

one position cause the motion of the driving
member to be transmitted to the wheel-hub
via the gear-ring and planet-cage, in another
position cause the motion to be transmitted
to the hub direct, and in another position
cause it to be transmitted via the planet-cage

~and the gear-ring.

The object of these improvements 1s gen-
erally to simplify and perfect the application
of the said gear to the wheel-hub and to ren-

der the gear more reliable 1n action. _
~ Heretofore in fitting the gear to the hub

and the hub to its axle, or vice versa, it has

~ been customary to adjust the parts from both

35

40

ends of the axle, and consequently unless

very carefully done there has been a risk of
the gears when changing from one speed to
another of not always engaging at the right
moment or to the right extent and of allow-
ing the pedals to become disconnected—. e.,
incapable of driving the gear. o
According to these improvements the parts
are so made and assembled that they can be
adjusted from one end only and all in relation

" practically to one fixed object, thereby mak-
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- wheeling.
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ing it almost impossible to adjust the parts to

any but the right position, however carelessly
assembled. | |

A further object of the improvements 1s so
to transmit the motion of the driving mem-
ber to the gear ring or hub that for all three
speeds the planet-cage and gear-ring are ca-
pable of remaining stationary when iree

Upon the accompanying drawings, Figures
1, 2, and 3 illustrate, respectively, longitudi-
nal sections (in part) of a velocipede-hub
fitted with the said type of three-speed gear,

| according to these imprevements. Such '

views also show the planet-cage and gear-

ing in the three several positions for giving
the three speeds, Fig. 1 showing the position

for the high speed, Fig. 2, the position for
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the normal speed, and Kig. 3 the position for

the low speed. Fig. 4 illustrates the axle of
the hub separately and one of the hub cone-
bearings fixed thereto. Fig. 5 illustrates a
part longitudinal section and edge view, and

Fig. 6 a part transverse section and end view,
of the gear-ring. Fig. 7 illustrates a part lon-

oitudinal section and edge view, and Fig. 8 a

transverse section, of the hub cup-bearing.

Figs. 9 and 10 illustrate, respectively, side
and end views of the driving member and
sprocket-wheel. :
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As shown, the gear to which the improve— "

ments chiefly apply consists, essentially, of a
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fixed pinion p* on the stationary axle p, of a

planet-cage k& with studs £*, carrying pinions

J**, of a gear-ring e with internal teeth ¢*, the -

cage and ring being held loosely together by
a nut %, the pinions £** meshing with the
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teeth ¢* and the pinion p* on the axle. The
cear also comprises a driving member a, usu-

ally termed the ““driving-sleeve,” to which 1s
secured the chain-wheel 7. - By the endwise
movement of the planet-cage and gear-ring
they are designed to bring about the changes
of speed, the driving-sleeve having clutch-
teeth applied directly to its periphery or to
the periphery of a disk driven by pawls and
ratchet-teeth: from the driving-sleeve and the

Q0

planet-cage and gear-ring and the hub each

having clutch or ratchet teeth which engage
or disengage according to the position of the
parts. a | | |
 The planet-cage and gear-rings are moved
in one direction by a cord passing through
the axle p and by a cross-bar s, projecting

‘at each end through a slot ¢ in the axle, and
are moved in the opposite direction by a

Spring 1. -

The foregoing being a brief description of

the said gear, I will now proceed to describe

the improvements.

The driving member ¢ instead of being
made to pass over the axle p from the right-
hand end is now made to fi
from the left-hand end until it lies against
the cone-bearing ¢, and this latter instead of
being adjustable on the axle is made a very
tight fit—in fact, almost shrunk on, so that
once against the shoulder of the axle, as

but with the parts assembled and modified | shown, it will not easily move.

t over the axle
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- the cone ¢ a fixture and first the driving mem- |

2

.the other hub eoueﬂbearm%

In one end of the hub & is screwed a bush |

1, In the inner face of which are ratchet-teeth

Such bush is béveled inwardly at one end

and at the other end is flanged and formed

to serve as one of the cup-beéarings of the
hub. In the opposite end of the hub 1s a

further bush m, forming the other cup-bear-
ing for the hub. Upon the exle p 1s screwed

¢*, which also
e seen that with

acts as a nut. It will now

ber a adjusted to it, then the hub and 1ts cup-

bearing 4, then the cup-bearing m serewed.

into the hub and then the nut or cone q"
tichtened up, all the said parts will invaria-

. bl fall into the same p031t10n relatwely to
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eaoh other and to the axle.

“According to the further feetures of the
improvements the hub-bush m instead of
having clutch-teeth, as heretofore,is now pro-

vided with two pawls n, (see I‘1gs 7 and §,)

which lie in an annular eamty formed in the
bush, and are each so formed as under the
pressure of ‘a spring to press upon the in-

terior of the’ cavity and project just shghtly_

beyond the i 1]:111er periphery of the bush as

_ showu n Fig. 8

~Upon the end of the planet - cage are

B ratohet teeth 7, slightly beveled at one end,

30

so that 1n case of meeting the pawls n the

p]a,wls r1de up them Or are ralsed automatm—
it i

Inste&d of the drwmg-—sleeve ¢ having

| eluteh teeth or a ratchet-disk and pawls, as

35

heretofore it now is formed w1th recesses b,

" each formed transversely 'to the shape of

40

ratchet-teeth and rotinded or inclined et the
closed end. (See F1gs 9 and'10.) Part ‘of
the outer surface is left plain. Instead also
of bemg solid the driving-sleeve'is hollowed
out,’ chleﬂy to reduce weight, and the open-

ings d, by which ‘the studs £* éngage the

-~ sleeve for the high speed, (see Fig. 1,) are

~ formed in the end of the sleeve "
45
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(See Flgs 9
end 10.)

"The gear-ring e instead of hewng clutch or

__ retehet teeth, as heretofore, at the end' near-

est the drlwng—sleeve now has two sets of
pawls’f and g, (see Figs. 5 and 6 ,) and in it
are formed openings v, throu, h which the

pewls f project 1nw&rdly and sllghtly beyond.

the inner periphery of the ring; (see Fig. 6,) a
small spring 7> behind the outer end of each
pawl forcing the pawl inward and a small
shoulder on the other end engaging the gear-
ring, and thus preventing the pawl ‘moving

too far inward. The other pawls ¢ project

outward beyond the two annular flanges v,
betweéh which they are pivoted, small
springs ‘g forcing their outer ends outwa,rd
until their other ends press egemst the outer
faee of'the ring.

- With the planet-cage and gear-ring in the
wheel-hub and ready for use it w1ll%3e seen

| beveled outward.

832,442

gear-ring will come between the lem part

of the driving-sleeve and the retchet-—teeth
| In the bush 4, and the studs k* of the planet—

cage will be encreged with the openings d of

the driver. The planet-cage teeth [ will be
clear of the pawls n. In such position of the

parts (see F1 1) the pawls ¢ will engage the
teeth of the %ush i, but the pawls f will be
idle and will ride over the plem part of the

“driver.

~With the operating-cord pulled and the
plenet—cage and gear-ring drawn a slight dis-
tance to the left-hand end of the hub the
pawls f will then come opposite and move
into the recesses b, and ‘the studs k* 'will
leave the openings d the planet-cege teeth 7
still being clear of the pawls n, but the pawls
g still remaining 1n geer Wlth the ratohet—-
teeth 5.  (See Fig. 2.) Upon the cord bemg
again pulled the pawls ¢ will leave the
ratchet-teeth 7 and the teeth [ will en%ege
the pawls n, (see Fig. 3,) the pawls f stil
gaging the recesses b of the drwmg—sleeve
(See Fig.
U foroes back the planet-cage and gear-ring,
and as the teeth e leave the pawls n the pewl
g reéngage the teeth 7.

they ride up them onto the plain part of the
driving-sleeve, while the studs k* reéngage

the openings d.  In this way it will be seen

that as one Speed ceases the other instantly
commences.

To prevent the pawls f striking the end
of the driving-sleeve when first inserted into
the hub, the end of the drwmg—sleeve may be

(See Figs. 3and 9.)"

“Due to the drive being at all times and for
all speeds through ratchet-and-pawl gearing
it will be seen that free wheeling will be possi-
ble with each speed and that the planet-cage
and - gear-ring will remain stationary with

| each speed while free wheeling, thus greatly

reducing the wear and tear on the gear—wheels
‘What I claim is— .
1. In varleble—speed gear for velocipedes
and road-vehicles, a fixed axle with longitu-
dinal boring and transverse slots, also with a

| plmon on 1its exterior and a Serew—threa,d at

3.) Onrelaxing the cord the spring
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ell-
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As the teeth f reach
the sloping and elosed ends of the recesses b

95

Due to the beveled end of the
bush 1 the pawls g readily reéngage the teeth
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each end, a cone-bearing fixed on said axle

near one end and’ a further cone-bearing
loosely serewed ontothe othérend of the axle,
4 driving member fitting over said axle from

the left-hand end and against.the said fixed

cone-bearing, ‘a wheel-hub, & bush in each
end of the hub and one of them designed to
surround the said driving member a.ud the
other designed to lie around the loose corie-
bearing, and ‘thus axially support the hub,
the driving member, the hub, its bushes and
the loose cone-nut all being ad]usted against
the fixed cone-bearing in combination with a
planet -cage, planet-gear wheels and a gear-

65 that with the oord rela,xed the end of the hr_mg;, moveble longltudmelly W1th111 the
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wheel-hub, and means whereby the planet-
cage and gear-ring only on being moved to
various positions, serve individually or col-
lectively to transmit the motion of the driv-
ing member to the hub at three different
speeds, and allow of free wheeling with each

speed and the planet cage and gear to remain
stationary while free wheeling, substantiallv_

as set forth.

2. In variable-speed gear for veloclpedes
and road-motor Vehlcles a fixed axle with
longitudinal boring and transverse slot, also

with a pinion on 1ts exterior and a screw-
thread at each end, a wheel-hub with bush at

one end and said bush having ratchet-teeth

on its inner periphery being beveled inwardly

at 1ts inner end and at its outer end formed

to serve as one of the hub cup-bearings, a

- further bush in the other end of the hub and
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forming the other cup-bearing, pawls pivot-

ally carried by said further bush, and springs
for forcing the pawls slightly beyond the 1n-

ner periphery of the bush, a driving member
surrounding- the axle and pro]ectmg into the

hub and within the said bush with the ratchet-
teeth, and also having a series of open-ended
recesses of ratchet-tooth shape in a part of its
periphery the other part being left plain, and

also having a series of open-ended openings

In 1ts inner end, means for supporting the
driving member and hub-bushes centrally
around the axle, a planet-cage and gear-ring

capable of bemﬂ moved longitudinally and
the planet-cage havmg ratchet-teeth designed

to engage the pawls on the hub-bush, planet-

gears carried by the cage and meshmﬂ' with -
the oear-ring and with the planet-p]mon on
the fixed axle, a set of pawls pivotally carried
by the gear-ring and one set designed to press
outward and engage the teeth in. the said hub-
bush, and the other set press mward and
thus prOJect into the recesses in the driving
member, when opposite thereto, or press
against the plain surface of the drwmcr mem-
ber, substantially as set forth.

3. In variable-speed gear for velocipedes

and road-motor Vehwles a gear-ring, pawls
pwotally mounted on said ring and project-

ing beyond its outer periphery and pawls pro-
Jectmg beyond its inner periphery, as and for

the purposes set forth.
4. In variable-speed gear for veloclpedes

“and road-motor Vehlcles a planet-cage with

ratchet-teeth 1n combmatwn with a wheel-
hub, a cup-bearing fitting said hub, and pawls

carried by the cup-bearing, as and for the

purposes set forth.
In witness whereof I have hereunto set my
hand 1n the presence of two witnesses.

JAMES ARCHER.

- Witnesses:
WALTER GUNN,
Prcxres D. BArLey.
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