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To all whom it may cohcern:

Be it known that I, ARTHUR M. ALLEN, a
citizen of the United States, and a resident of
New York, in the county and State of New
York, have invented certain new and useful

Improvements in Road-Vehicles, of which the
following is a specifieation.

This lnven‘mon relates to the means neces-

~sary to make a road vehicle of such simple
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- mum road grip; and be easily separated from
and replaced on the axles; sixth, smooth op--
erating connection betw e,en the drwm g gear,
and steering- wheels; seventh,'effective'and |
clean lubrication; eighth, the special use of
-each part to be the guide in construction and |
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and enduring construction, that when oper-

ated by a sultable motor, it will transport over'

ordinary roads with convenience, economy
and dispatch, riders, baggage, and its own pro-
pelling power, for whlch purpose are reqmred
first, great economy in applying power; sec-
ond, variety of muscular action; third, two or

more points in the driving geal to which

power may besimultaneously applied; fourth,
power variable, and adjustable when under
way; fifth, all wheels should propel, steer

ithout slipping, be stable on curves, resist.
centrifugal strain at high speed, have mini-

mum friction on the road and axle, but maxi-

all connections to conform thereto: mnth

simple and reliable brake. In this mstance'
~hand and foot power, either Smﬂrly, OT com-
bined are used, but any steam, electrie, or |
other motor of llfrht construction, may be used |
to supply the Whole or a part of the required

power. I attain these objects by the mech-

anism illustrated in the accompanylnn‘dmw-

ings, in which— |
Flﬂ*ure 1 is a back view on the line # z in

FHig. 18 omitting the seat shownin Fig.6. The

wheels aAre shown 1n section on the line of the

“braces O3 FHig. 2 is a back view on line o0 0

in Fig. 18 _exe.ept the wheels which are shown
1n vertical section. Fig. 3 is'an enlarged see-
tion of the elastic tubu]ar tire and rim on the

line a, ¢, in Fig. 18. Fig. 4 is an enlarged |

view of the stlap ends, and bolt B® for secur-

. ing the tire in the whee!l-rim. Fig. 5 shows

50

the side and end of the double splmed sleeve

SY. FKig. 6 is a back view of the seat frame

and Seat Fig. 7 is an enlar ged end view of

friction 1011{-:-1"5, and the hollow threaded axle.

Fw 8 is an enlarged side view of rear axle
A3 or A%, TFig. 9 is an enlarged side view of
front axle A? and the friction roller retaining 55
rings, with two rollers. Fig. 10 is a plan of.
the vehicle, omlttmg crank levers L shown in
Figs. 1 and 13, and showing diagonal hollow
sha,fts with conneetlons fm driving back
wheels from front wheels; and the crate fra,me 6o
Figs.11,12,13, 14, and 15 are enlarged differ-
‘ent views of pwot blocks for the ends of di-
agonal shafts. Figs. 16 and 17 are enlarged
‘views of dlfferent pOSlthHS of friction gears |
"W?%and W' Fig. 18 is a side view of the ve- 65
hicle, part of the spokes and rims being cut
away to show the steering gear. Figs. 19 20,
21, and 22 represent variations in the con-
st1 action of the variable erank levers L. Figs.
23 and 24 are detail views of row lock I/ and 70
| slide F8 Fig. 25 shows the construection of
the pyramidally pointed contact surface, on
the sides of gears W', W8 Fig. 26 represents
a single'-friction roller jour-*nal R’ on whiech.
are mounted two sizes of tube sections RS, R’ 45
Similarlettersindicate corresponding ];)ELI‘tS.
1T'wo pairs of road wheels support the ve-
hicle.
" Side frames F’ E? contam bearings J’ J* for
axles A’ A% bearings J3 J* J5 J@ for shafts V’ 8o
V7, and steermfr hd,ndles Q" Q° which are at-
| tached to the frames F7F% so that they may
turn in their sockets, each on its own horizon-
tal axis. HKight bolts or pwots pass trans-
versely throun*h threaded holes in the ends 8s;
of cross bars I F4, seat frame F’ and crank
frame F° into threaded holes in the side
frames EF’ K% thus forming the front frame T.
Side frames H’ H? contam arches A3 AS, holes |
| B° B® B* B? for axles A® A* and bearmﬂ‘s K’ 30
1 K? for the shafts T* T° of the friction gears
W? WU and are connected by cross bars H3
H* H° thus forming the hind frame H. The
- Jointsin each frame are threaded pivots, hori-
zontal in this case, and parallel, and are g3
tight in the flames, but loose in the .cross
q conuectmns, whereby the frames can within
certain limits, fold like a parallel rule, and
the road wheelslean to theinside of the curve
traversed by the vehicle, while the I‘ldel and 100
- driving gear remain nearly upright. - -
| Dlaﬂ‘onal cross bars F? H® are pwoted at
‘their upper ends to the side frames F? H’,
their lower ends bemn' secured toslide F*° op-
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erating in a horizontal slot in eross bar F,
and to slotted slide H7 operating on screw

shanks set in cross bar H% Slide F® is se-
cured in different positions by lateh Q° and

string Q¢, or other.suitable detents, operated

by the handle Q2 and is connected to, and |

operates slide H” by diagonal shafts herein-
after described, whereby all the road wheels
assist to steer the vehicle, and lean to the in-
side of the enrve as the radius decreases. Kor
higher speeds the diagonal cross bar K is
pivoted lower on the side frame F* whereby
the frame folds more each way.

In cross bars F? and H* are pivots P'on
which oscillate pivot blocks B’ B?® B® B* con-
taining bearings S% 81 8° 8% (with or without
friction rollers) for hollow metal diagonal
shafts 8’ S?, on which are fixed retaining col-
lars D’ at the ends of the bearings 8% 8*S° 8¢,
and which are connected to flexible shafts X®
X¢ in front, and to flexible shafts X® X° be-
hind. These connect the front and hind
frames, and by offsets in cross bars F* 1T
keep them from swinging. They also with
the flexible shaft connect the hind wheels to
the driving gear, and are the chief part of
the steering and leaning gear. As they re-
volve in opposite directions they have no
friction on each other. Beinghollowthey may
be fixed in their end bearings and rods con-
necting the flexible shafts passed through
them connecting the front and hind wheels.
 TFlexibleshafts X® X*connect the front ends
of diagonal shafts S’ S? to the inside ends of
axles A’ A?and flexible shafts X% X° connect

the rear ends of said shafts to shafts T* T°

which revolve in bearings K’ K? in the hind

frame, and carry the gears W? W, which en-

oage in grooves in the hubs of the hind road

wheels W3 W+ _
T+ TS are fixed in side frames H” H? and se-
cured by lock nuts N3 N*% Flexible shafts

X’ X2 connect the driving crank axles to
shafts V’ V% which by friction gears W°> W*.

W7 WS operate the front road wheels. DBy
these means each front road wheel drivesthe

wheel behind it, and the ratio between the

gears W? W, and the hubs of the hind road
wheels W3 W% being the same as that be-
tween the front and hind road wheels, the
same distance is traversed by each wheel In
the same time, slipping is avoided, and the
size of one wheel does not depend upon the
size of the other. |

The diagonal shaft S’ passesthrough a row-
loek L’ in the lower end of front diagonal bar
F7 and near its rear end connects by a link
12 to a lever HS, which operates the rear di-
agonal cross bar H® by means of the slide H,
whereby when handles Q' Q® are operated,
the front and hind wheels lean and steer in
unison. | o

To lean and steer the vehicle, handles Q'

Q? are seized by the rider, who pushes one

from, and pulls the other sidewise to himself,

to steer it, while the propelling is done with |

the feet alone, it being impossible to operate

The bearings K’ K? of shafts

L

fixed.

"5383,405

with hands and feet together, except on
straight or circular courses.

In projections from the crank frame F° are
bearings N? D3 in each of which is mounted

one outer axle of the double cranks C’ C?

whose inside axles rest in, and are connected
by, a movable sleeve S°, on whose inside two
splines are cut opposite each other, toengage
with a long feather ES on axle E° and a short
feather E% onaxleE2 When the sleeve is near
erank C’, both feathers are in the sleeve .
By moving the sleeve close to crank C? the
short feather E? is released, and the axles E?
K3 are disconnected. Then by revolving crank
(2 till the other spline is opposite the short
feather K5, and moving back the sleeve 5’ to
crank (', said axles are reconnected 1n 0ppo-
site relative positions.” A foot rest R projects
from the crank frame E° and a swinging
sleeve guide G/, operated in this case by the
foot, is mounted on axles E? I’ and em-
braces the ends of the sleeve S°. A stop or
catech T keeps the guide in either position
after use. I | -
Alever hinged nearits middleon the crank
pin, one end connected to a stationary ful-
crum and the operating end,on the otherside
of the crank pin, free, is the means by which
I purpose to transfer part of the leverage of
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the return stroke to the live center in ‘use, -

without lengthening said stroke, and thereby
to realize more of the power applied. The
means used is ecalled the variable lever L
whose advantage tothe foot, obtains only dur-
ing the forward motion of the vehicle.
Upon the pins M’ M? of cranks C’ C° are

100

mounted variable levers L, having at one end

pedals P for the feet. The other ends of the
levers are slotted, and inclose rollers R’ R*

which are mounted on studs P® P? in the ad-

justable frame F? as fulera; or they may be
plain rods and pass through said studs or
blocks mounted thereon, The levers pass to
and fro upon the fulcra, and the power 1s
oreatest when the crank pins are nearest
thereto. Detachable sleeves I° L* extend
from thesides of the levers on the crank pins,
for stiffness sidewise. Thepathofthe pedals
is substantially straightin the outward thrust
and semicircular in the return. The levers
when vertical extend beyond the fulera %, P,
and are provided with handles Q° Q° to assist
the progress of the vehicle when the rider 18
not steering. The path described by the han-
dles is oval as in rowing. ThisleverL,I call
a variable lever, since the valne changes as
the driving axle revolves, and its crank pin
carries the lever with it, while the fulerum1s
The shape of the lever, or mode of
conneetion to or operation upon the fulecrum
is immaterial, but that shown is simplest.
Where eccentrics Fig. 19, or gears Iigs. 21
and 22, are to be operated instead of cranks,
the bearing L7 is replaced by an eccentric
strap Irig. 19, or internal gear FFig. 21, or ex-
ternal gear Fig. 22 as each case requires.
The fulera P8 P? are the pivotsof therollers
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- not occeur, except when the road wheels re-
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R’ R? and are mounted in arms extending
from frame F% which is fitted in vertical
grooves in the erank frame FS and provided
with a set screw T? or other suitable detent,
to raise and lower it while the vehicle is mov-
-1ng, which causes the fulera P® P?to approach
to, and recede from, the crank axles B’ E2E? |
‘K4 and thereby increases or decreases the:

power and stroke of both ends of the variable
lever at once. The ef

of the driving axles when under way, and

thereby allowing many variations of muscu-

lar action all by one and the same means.

“Where variety of muscular action is not

desired, both of the handles and pedals may

‘be arranged on one variable lever and its

double crank and flexible shafts X’ X? joined
to the crank axles E’ E% In each and every
case the characteristic of the lever I is its
continuous change of value, whereby the
power 18 greatest at one point in the revolu-
tion of the driving axle. | -
Across the seat frame F% are transverse
grooves or ridges R? R* on which the seat S
slides. A cam C® with a handle is arranged
as & detenton the side of the seat, 10 secure it
at different distances from the crank frameF?,
or to allow it to slide back and forth when in
action, a limit being provided by the strap T2
When the rowing action is desired, the feet
are placed on the foot rest R, the fulera frame
I® lowered by the set serew T3 so as to give
the longest stroke to the variable levers I, and
the seat loosened in the grooves, whereby the
complete action of the shell oarsman is ob-
tained, giving the muscles a desirable change
when tired. | 5 .
Bearings J°J* J5J%in side frames F’ F? con-
tain shafts V' V? at right angles to axles A’ A2,
and connected at their lower ends to crank

~axles K’ Ef by flexible shafts X’ X2 Shafts

V?V? have fixed upon their upper ends, fric-
tion gears W® W¥ which by contact on the sides
or faces (see Figs. 16 and 17) of vertical frie-

tion gears W' W8 mounted on the axles A’ A2,

and secured to the road wheels, cause them to
revolve and the vehicle to move. The shafts
V7 V*?are vertical in this case, but that is not
essential. One of the surfaces in contact is
covered with rubber, leather or other suitable
material, and the other is hard and rough,
corrugated or covered with fine points, to in-

- sure grip while the folding gear causes the

face of one friction gear to alternately ap-

proach to, and recede from, the center of the

other, while the vehicle is in motion, whereby
the wheels differ in speed, and the vehicle
travels on curves without any change of ac-
tion of the driving gear. Of course this ean-

volve. _

The rubber or leather surface must
be periodically renewed. .

T'he fine points on friction gear wheels W5, |

W?or W7, W8, are produced by planing slant

‘ect of the variable le-
versthus arranged, being torealize a high per-
centage of applied power, and to provide for |
alternate, coincident or independent action

ing clearance for revolution.

sided grooves close together, along and across
the surface, one eighth of an inch deep, and
a series of pyramidal points about sixteen to
thesquareinch and similar to a very coarse file
but with larger points is the result. See Fig.
25. These points may also be produced by any
other ordinary method of metal forming or

-working, and on wheels having contact sur-

faces of any desired shape, their essential be-

effective grip is secured without any possi-
bility of piercing the other contact surface,
and the wheel so constructed partakesof the
good qualities of both pulley and gear.

The shafts V’ V2 have fixed collars C* C5 G

75

ing a base wider than the height, whereby an

SO

C’" on their lower ends, and between them .

loose collars fixed to links C® C° which pro-

Ject downward, and are pivoted to cross bar
B°, for the support and control of said shafts,
whereby when the frame folds, shafts V’ V?
with gears W5 WS, have alternate vertical mo-

‘tion, and each road wheel W’ or W2 main-
‘tains its properspeed and inclination on the

curve. Many variations of relative position

of friction gears W® W®and W7 W8 may be

arranged on the same principle. |
‘Heretofore road wheel axles have been

-grooved to assist lubrication, and others have

been threaded to secure the axle to the frame

S5

,90

05

or wheel, or to adjust the position of parts of

the hub, but this axle serves at any
1ts length as a journal and oil distributer, and
at the same time the part not in the bearing
18 ready for use with proper nuts, or threads
in the frame, wheel or driving gear, to lock
any of the parts in position, and is therefore

called a combined journal and lockshaft.

Axles A" A¥ A% A* are eylinders upon whose
entire length are cut flat top threads, the
grooves being any shape, but preferably right
angled. The thread faces reduce the bearing

thread sides by means of threads in the
frame, or by lock nuts, secure the axles to the

wheels or frames, and to the driving connec- |
In this case the front wheels W’ W2 are

tion.
locked to axles which revolve in bearings J’
J*in the frame, and the hind axles A% Af are
stationary, being locked in the ends of the
arches A° A%in the hind frame, and the bear-

ings J* J® in the hind road wheels W3 W are

part of -

IQO0O

[O§

surface and distribute the lubricator. The

IT10O

[15

mounted thereon. Caps or shouldered plugs

P’ P2 for connection to flexible shafts X3 X4

are secured to the inside ends of axles A’ A2
which are also mounted in the bearings J’ J=.
The vertical friction gears W7 W8 whose bores

120

are threaded, are serewed on the outside ends

of said axles,and up to the bearings J’ J2leav-

. Road wheels
W’ W2, the hubs bored to fit the face of the

‘axle thread, are then slipped on, and by nuts
| N’ N? are locked to the vertical friction gears
‘W W8, whose sides in contact with the road

wheels, are roughened to assist the friction.
Nuts N’ N? may be integral with the hub.

~ In adjusting the axles, the vehicle is sup-
posed to move forward; otherwise the oil

125
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would run the wrong way, and soil the wheel | right and left bolt B® and locknut N°% See

533,405

and frame. Holes forthe oil cups are placed | Fig. 4. - The shape of the tireis not essential,

on the tops of bearings J’ J? near the wheels,
and for drip cups, on the under sides at the
other ends of the bearings. The drip cups
may when full be emptied into the oil cups,
whereby continuous and effective lubrication
is obtained. Axles A® A?are threaded half
right and half left, to keep the oil in the
center. Axle A’ has a left thread, and axle
A? a right thread, to feed the oil from the oil
holes to the drip holes. Those parts of axles
A’ A% which arein the bearings J’ J* may also
be threaded half right and half left, the lock-
ing arrangements not being interfered with
thereby. Tapped holes B° B®in outside ends
of arches A5 A® do not pass through. Ioles
B¢ B” through the inside ends of said arches,
are smooth. Caps or shouldered plugs are
screwed on, or in, the inside ends of axles A®
At The road wheels W2 W* are adjusted 1n
the arches A% AS, bringing the hubs J7 J° in
line with the holes BB B7 B%. Axles A* A*are
passed through holes B* B’ and nuts N° and
bearings J? J8, and screwed into the holes B°
B8, The nuts N are then set up to the side
frames, and the axles are locked in position.
Threads in holes B B” may be used instead
of nuts N°.

The oil holes for the bearingsJ?J®in wheels
W2 W4 pass through plugs P® P* and the hol-
low axles A% A% serve as oil cups, transverse
holes being made therein at properdistances,
for the oil to pass through to the bearing.
The arch holes Bf B” may be only half depth
and tapped, and the axles A® A* may be
sprung in, by bending the arches a little, and
all locked up by a pin passed through the
hub and one of the oil holes in shaft A® or
A4 the oil in that case being supplied by an
oil eup screwed into the side of the hub, and
no plug or oil canal at the end of the axle be-
ing required.

Torthe further decrease of friction the bear-
ings J’ J? are enlarged, and rollers R® inserted

" around the axles A’ A% Pieces of standard

50

55
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drawn wire smaller than the space outside
the axles, are provided with sections of drawn
tubing RS, so thick as to fill said space. Such
spaces are left between the sections, that In
adjoining wires sections are opposite spaces,
thereby reducing the bearing surface, and
making uniform wear on the axle. Worn
sections may be cheaply renewed, the wires
being always intact. The wire ends pass
through flat rings R7, whereby the wires are
kept apart, and the friction reduced to a
minimum. The rings R’ are not necessary
when the load is light, because sections R°
have little contact, but one more wire is then
inserted.

Road wheel rims R®are guttered, and there-
in are hollow spring tires T® continuous or in
sections. In this case such tire is formed of
a spiral metal spring T7 covered with tubing

but circular is best.

| The strap T° spring T% and cover T° are
assembled, bent around the rim, one end of
the cover turned back, the spring united, the

| bolt B’ set up by a flat wrench inserted be-

tween the spring coils, and the cover fastened

| down by cementing or sewing. The cover

may be in sections, or strapped spirally from
a flat narrow piece, whereby more surface
contact on the road is obtained, and yet less
road friction produced, and the vehicle is en-
abled to use sandy, muddy or rough roads,
without slipping, clogging or serious hinder-
ance, and other springs in the vehicle are less
needed.

For the purpose of momentum, the front

wheel rims are loaded at two opposite points,
which are also connected with the hub, and
to each other by braces, to preserve the cir-
cular form of the wheel at high speed. The
weights O are in this case made in two halves
O’ O?, with recesses inside (to fit the sides of
the spoke ends, and the rim R°®) and trans-
verse holes for the brace heads Of which by

| nuts 0%, secure the weights on the rim, and

to each other. 'Thebrace heads O°are forged
to, or passed through holes in, the ends of
braces 0% FEach brace O-°is a rod having a
cross rod Of on its outer end (which is se-
cured in the weights O’ 0% a head or nut OF
on its inner end, and a cap O° sliding on the

| rod and threaded on its lower outside edge,
‘ to enter a threaded hole in the hub. 'T'rans-

verse holes in the caps O° allow a rod to be
used as a wrench, to secrew up the caps and

adjust the strain on the braces. The object
of the weights is momentum with minimum
dead weight. The extra weight in a heavier
rim might as well be in the frame.

-~ Thesizeof the road wheels,and the weight at
‘the loaded points, determine that special rate
of speed for each vehicle, which requires the
least power to maintain, which rate isshown
by practice to be increased by the weights.
In action the weights describe cycloidal paths
through the air, the upper one at twice the
speed of the vehicle, while the lower one is
for the moment at rest. As they are placed
about midway between the ecranks, each one
stores up part of the power from the crank
stroke ahead of it, and acts as an auxiliary
erank, till the other crank comes into action.
The weights arranged on two road wheels

l connected abreast, are of further assistance

at high speeds, as their momentum over-
comes road friction, and if either wheel meets
an obstruection and is retarded, then the mo-
mentum of the other tends to keep the first
one in line, and thereby to assist it over the
obstacle. The weights may also be cast 1nto
hollow rims,or madeintegral therein,as metal
sections of the fellies in a wooden wheel.
They may also be used in the back wheels,

T8 of rubber, leather, or other tough material, | but it is better to use larger weights in the
and is secured to the rim R® by a strap T% a | front wheels, they only being in accord with
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the driving gear, the principle bemn' the con- | frame a,nd eonnectod to the folding gear, in

centration of the momentum giving weight
at two opposite points which in operation im-

parts an alternate -and successive cycloidal
action to each weight.

Thebracesarenecessary to resist the eccen-

tric and elliptical strains, which the weights.

make on the wheels at high speed, and allow
of ml_:loh faster travel than has heretofore been
possible. The eccentric strain necessitates

~ thelr being secured to the hub, and not di-

2C

rectly to oaoh other, as they mwht. be by

straps passing the sides of the hub.

1The weights in a erude form for use on a
single wheel, appearin my Patent No. 103,957,
datod June 7 1870. 'Those shown and de-—-
scribed here Wlth the braces in addition, are
the results after much use of the former,

The ordinary strap brake operating on the
face of gears W' W8, is used Wlth hand or foot

 lever.

30

~ Slde frames, provided with handles, and pw-'

35
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The crate frame D? rests on any desired

part of long pivots D4, and tho baggage re-

ceptacle is attached.
- Seats for riders and another baggawe olato
may be arranged in the hind frame, and by

upright levers and rods connected to the lower

ends of crank levers L eswh rider may assist
to propel.

What I claim as now and doswo to seoure
by Letters Patent, is— _'

1. Avehicleframe composed of two uprlght

oted cross econnections in comblna,mon with a
pair of axles,and a pairof road wheels, which
thereby may lean inward when travelmn‘ 011
curves.

2. Inawheeled vehlolo, a folding frameand
handles, in combination with a pwoted diago-
nal bar a,nd a detent, to retain the frame in
different angular positions.

3. In a wheeled vehicle, the combmotlon'
of foldmﬂ' frame I with diagonal bar K7, slide
- K8, lateh Q3 string Q* and handlos Q' Qﬁ

4. In a wheeled vehicle, the combination

frame H and pivoted diagonal bar H® with
the steermg gear of the vehlole, and the con-

nection thereto, to cause the front and hind |
o' road wheels to incline in unison.

5. In a quadricycle, two frames each sup- |

ported by a pair of road wheels abreast, in
combination with a pair of crossed tubes ver-

‘tically pivoted to said frames (which tubes

are the only connection between said frames,

and through which thedriving medium passes

to opomto the hind wheels) and with steormﬂ*

- gear.

Go

6. Road wheels W’ W2 folding fra,moF and
guide bar F% in combination with crossed

pwoted bars &’ S2 and road wheels W3 W4,

~ folding hind frame H and guide bar H, to

| Btoady the vehicle.

7. In a quadricycle, a pa,lr of road wheels

“abreast and axles, a jointed frame and tfold-

I

combination with another jointed fmme and
1ts folding gear similarly secured to said

crossed bars, and with another pair of road
wheels and axles, for the coincident ;nohna-

tion and steering of all four wheels.

70

‘8. In a wheeled vehicle, folding frame ¥

handles Q' Q7 diagonal bar F7 slide F® row
lock 17, and crossed barsS’S*in combination
with folding frame H, diagonal bar HE, shde
H7, oonueetmﬂ' lever HE and link L>

9. In a wheeled vehicle, diagonal shafts S/,
S, in combination with foldlntr frames I and

‘H and means to control their 1n011nat10n and

with two pairs of road wheels abreast and

their axles and driving gear.

10. Diagonal tubes S’ S? in combination
with flexible shafts X3 X4 axles A’ A% road
wheels W/ W2, and with ﬂemblo shafts X5 X8

gears W? Wm, road wheels W° W* and the

driving gear.
11. In a wheeled vehicle, the pivoted crate

frame D5 arranged upon the bars D% in com--

bination mth the folding framo B, substan-
tially as shown.

- 12, In the driving goar of a wheeled vehi-
cle: an active and a passive driving medium

the contact surface of one being composed of
leather rubber or other fough material, and
the contact surface of the other being hard

;;md composed of pyramidal or coarse filelike
‘points, said active medium operating said
passive medium by sald contact surfaces, the -

points burying in the tough surface and
therebyavoiding strain on the shaft bearings,
substantially as shown
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13. In the drwmg gear of a Whooled vehl- =

-Iele, a, driving pinion in combination with a
driven pinion, the eontact surface of one be-

ing composed of leather, rubber or other

105

tough material,and the contact surface of the

othm being hard and composed of a seriesof

pyramida,l pomts or similar to a very coarse

file, the action of said points being to buryin

‘the tough contact surface without strain on
of the folding front frame the folding hind |

the shaft bearings, substantially as shown.

'IIO

14. In a wheeled vehicle having two road

wheels abreast a pair of friction gearsmounted

on the axles and fixed to the road wheels,and

a pair of friction gears mounted on shafts at
right angles to tho axles the faces of one pair

II5

engaging with the sides of the other pair: in

combmatlon with a pair of shaft vibrators,an
alternating connecting bar, and driving gear,
whereby tho V1b1ators act 1n opposition and
the outside road Wheol travels faster on the

curve.
15. The road Wheels W’ W2 frame I, axles
A’ A? friction gears W5 W W"' W8 and shafts

AV V2 in oombma,tlon with fixed collars C*

12Q
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€5 C° 07 links C8 C? pivoted to cross bar F3,

and the driving gear, and also with the cross
bar F4 |
16. The road wheels W’/ W?, frame F axles

130

A’ A? friction gears W° W? W’ W® and shafts

mg gear, and two orossod bars pwoted tothe ! V' Vz in combination with collars C* C° C° (Y,
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adjustable links C® C? pivoted to cross bar I,
and the driving gear and also with the cross
bar F*.

17. In the driving gear of a wheeled vehi-
cle, two friction gears fixed on shafts at right

angles to each other the face of one gear en-

gaging with the side of the other, one of the
two engaging surfaces being hard and cov-
ered with pyramidal or coarse filelike points,
and the other of rubber, leather or similar
material toinsuare grip without too much fric-
tion.

18. Frame F lever L and crank C’, fulerom
P8 and axle B/ in combination with flexible

shaft X’ shaft V”, friction gears W* W7 and.

road wheel W’.
19. Frame I cranks C’ C? levers L, fualcra

P?® P? and axles E’ E? E? E4; in combination

with adjustable sleeve S° flexible shafts X’ X7,

shafts V’ V? friction gears W° W W™ W*and

road wheels W’ W2

20. In the driving gear of a wheeled vehi-
cle, axles E* E°: in combination with double
splmed sleeve S° swinging guide G’, and
means to change said ﬂmde s position. |

21. In the drlvlng oear of a wheeled vehi-
cle, axles E? K3 in combination with double
splined sleeve S guide G’ with foot piece,
and stop T.

22. In a wheeled vehicle, the fulera frame
1" and set serew T3: in combination with the
crank frame E° and grooves G~

23. Apivotedseat fxameanda,seat in com-
bination with a folding frame, and a pair of
road wheels abreast a,nd their axles, whereby
the rider remains nearly upright, when the
frame folds.

24. In a wheeled vehicle, the reclplocatlnw
seat S and pivoted seat frame F°: in combi-

nation with the folding frame I, axles A’ A® |

and road wheels W’ W2
25. In a wheeled vehicle, the 1emproca,t1nn'

seat S and detent C°: in combination with piv-
oted frame F° and folding frame F, to allow

the seat to slide or be fixed, as desired.

26..In a road propeller, a stationary fal-
crum and a cranked driving axle, mounted in
the frame and parallel to each other, in com-
bination witha variable driving lever hinged
near itsmidlength on the crank pin,and hav-
ing a sliding connection to said fulerum
whereby the distance between the fulerum
and the crank pin, varies with each stroke of
the lever, substantially as shown. .

27. In a wheeled vehicle, a fulerum and a

cranked axle mounted in the frame and par-

allel to each other, in combination with a
variable driving lever, having a sliding con-
nection with said fulerum, said lever being
also provided with a pedal, and pivoted on
the crank pin at some point between the
pedaland the fulerum,substantiallyasshown.

28. In a road propeller, afulerum and crank
axle mounted in the frame, and parallel to
each other in combination with a lever piv-
oted on the crank pin,sliding on the fulerum,
and extended beyond both, and provided at

|
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one end with a pedal and at the other end
with a handle, to allow a circular motion of
the foot and an oval rowing motion of the
hand by one and the same means.

29. A fulerum and a crank axle mounted
in a frame and parallel to each other, in com-
bination with a lever pivoted on the erank
pin, sliding on the fuleram, extending beyond
both, and promded at one end with one or
more handles and at the other with one or
more pedals, and in combination with two
road wheels abreast and the connection there-
to, to allow the use of both hands and both
feet on one lever.

30. In a road propeller, a fulerum and a
crank axle mounted in the frame and paral-
lel to each other, in combination with a slot-
ted lever mounted on the fulerum, and piv-
oted on the crank pin, and extendmg beyond
the crank pin, and prov1ded at that end WIth
a pedal or handle.

31. The lever L, pedal P, handle Q7 ful-
crum P8 and crank C’ in combmatlon with
axles B’ E2 flexible shaft X’, vertical shaft
V’, friction gears W7, W9 and road wheel W”'.

39. The slotted levels I, pedals P, handles
Q5 Q¢ and fulera P8P in combmatmn with
cranks ¢’ C? axles E’ E? E3 E4 adjustable
sleeve 89, flexible shafts X’ X*? vertical shafts
V7 V3, friction ogars W?° \'*Vi5 WTW?8 and road
wheels W’ W=,

33. In a wheeled vehicle: a stationary ful-
erum and a cranked driving axle mounted in
the frame and parallel to ea,ch other, in com-
bination with a variable driving lever hinged
near its midlength on the crank pin, and hav-

| ing a movable connectlon with the fulerum,

Whereby the distance between the crank and
the fulerum, and between the power and the
fulerum increases and diminishes during
each revolution of the emnk substantmlly as

shown.
34. In aroad propeller, a threaded axle and

lock nuts: in combination with a road wheel
whose hub is bored to fit said axle, and with
a frame similarly bored, and with driving
gear, whereby said axle may either be 1ockec1
to the wheel and rotated in the frame, or
locked in the frame, and the road wheel Io-
tated on said axle.

35. In aroad propeller, a road wheel locked
on a threaded axle between two nuts,in com-
bination with a frame a journal arranged
therein and driving gear, the axle thread be-
ing continuous through both journal and
wheel |

36. Road wheels W/, axle A’ nut N’ and
internally threaded frmtmn gear W7 in com-
bination with frame I, beaung J horizontal
frietion gear W?° and drwmg gear.

37. In a road propeller, road wheel W’
locked on left-threaded axle A’ by nut N’ and
gear W7, and road wheel W? locked on right
threaded axle A? by nut N? and gear WB in
combination with frame F jour nals J’ J2 hori-
zontal friction gears W° Wand driving gear.

38. In a road propeller, an arch-frame whose
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ends contain threaded holes, in oombmatlon | to its hind wheel and passing through inside 23

with a threaded axle Sorowod therein and a | of said hollow frame, in combination with sald

road wheel fitting loosely on said axle. front and hind whoel or wheels, and hand
39. Frame arch A® threaded bolt holes B? | driving gear operating one of said wheels,

5 B°and nut N°¢: in oombmatlon with right and | substantially as shown. _
left threaded axle A® road wheel W3 and | 43. In the driving gear of a wheeled ve- 30
driving gear. - | hicle: a gear whose conta,ot surface is hard

40. In a road propeller, frame arch A5 i and composed of pyramidal points, similar to
threaded bolt holes B° B¢ and nut N%: in com- | a ver y coarse file, substantially as shown.
10 bination with transversely bored axle A3road 44. In the driving gear of a wheeled ve-

- wheel W3 and plug P? with the oil eanal | hicle: a gear whose fa,co and side are at right 3z

~therein, for lubrication when under way. . angles to each other, and whose contaect sur-
- 41, Inawheolod vehicle, with ahollow frame - face is hard and composed of pyramidal or
connectingits front and hind wheel or wheels, | coarse file like points,substantially asshown
15 & driving medium connecting a front wheel | and described. |
to its hmd wheel and passing through inside { In testimony that I olalm the foregoing as 40
of said hollow frame, in eombination with my invention I have signed my name, in pres-
said front and hind Wheel or wheels and foot | ence of two witnesses, thlS 6th day of Novem-
driving gear operating one of said wheels, to | ber, 1884,
20 protect tho driving medium from exposure
and accidents. |
42. In a wheeled vehicle with a hollow framo Witnesses:
connectingitsfront and hind wheel or wheels, LEONORA L. ALLEN,
a driving medmm conneotmn' a front wheel i HELEN L. Fox.

ARTHUR M. ALLEN.
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