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UNITED STATES

PaTeENT OFFICE.

CHARLES S. LEDDELL, OF MORRISTOWN, NEW JERSEY.

VELOCIPEDE.

SPECIFICATION forming part of i’;etters Patent No. 459,586, dated September 15,1891.
Application filed September 28, 1886. Serial No, 214,746, (No model.)

To all whom it may concermn:

Be it known that I, CHARLES S. LEDDELL,
of Morristown, in the county of Morris and
State of New Jersey, have invented a new and
useful Improvement in Pedomotive Vehicles,
of which the following is a specification.

My invention is more particularly appli-
cable to bicycles, although certain features
thereof may be embodied in other pedomotive
vehicles.

The invention as & whole consists in the
novel features of construction and combina-
tions of parts which are hereinafter described,
and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a side elevation of a bicycle embodying my
invention. Fig. 2 isaplan thereof. Fig. 3is
a rearelevation, supposing thesmall steering-
wheel to be in advance. Fig. 4 is an axial
section of a clutch embodying my invention,
including a portion of a lower frame and one
end portion of the shaft or axle.. Fig. 5isa
transverse section upon the plane of the dot-
ted line x «, Fig. 4. Fig. 6 represents a side
view of the three pawls and a drag-frame
with which they are connected and which are
used in the form of clutch shown in Figs. 4
and 5. Fig. 7 is an axial section similar to
Tig. 4 of a clutch of modified form, also em-
bodying the essential feature of my inven-
tion. Fig. 8 is a transverse section on the
plane of the dotted lines y y, Fig. 7. Figs. 4
to 8, inclusive, are drawn full size. Fig. 91is
a side view of portions of the driving and
steering mechanism upon ascale considerably
larger than Figs.1,2,and 3. Tig.10 is a plan
of the parts shown in Fig. 9. TFig. 11 isa
front view and partial section of the parts
shown in Figs. 9 and 10, supposing the small
steering-wheel to be in advance. Figs. 12
and 13 are a plan and side view of a cam
which is employed for operating the brake
and for locking the pivoted leg in its opera-
tive or inoperative position. Fig. 14 is a
view similar to Fig. 11, showing a modifica-
tion of my invention, wherein the handle-arm
serves the purpose of steering only, and
whereby simplicity is secured over the con-
struetion shown in Fig.11. Fig.15 is a view
similar to Figs.11 and 14, showing a construe-

tion in which the handle-arm at the side of

the machine operates both to steer and to
swing the pivoted leg, but is not employed to
apply the brake. TFig. 16 is a side view-and
partial section of the upper portion of the
machine. Fig. 17 is a sectional view npon
the plane indicated by the dotted line z 2,
Fig. 16." Fig. 18 is a plan of the parts shown
in Figs. 16 and 17, and Fig. 19 is a sectional
elevation of the lower end portion of the back-
bone and a portion of the forked steering-
shaft. Figs. 9 to 19, inclusive, are all upon
substantially the same scale, which is con-
siderably larger than the scale in Figs. 1 to 3.

Similar letters of reference designate cor-
responding parts in all the figures.

A B designate, respectively, the largedriv-
ing-wheel and the smaller steering-wheel.

C designates asleeve or socket which forms
the upper frame portion and from which ex-
tends that part of the frame which is sup-
ported directly by the steering-wheel shaff,
and which, as here shown, consists of a tubu-
lar backbone C’,curved to conform to the cir-
cle of the wheel.

(? designates yokes or lower frame por- -

tions which are employed, one ‘on each side
of the driving-wheel A, and which will be here-
inafter more fully deseribed.

D designates the shaft or axle, one end por-
tion of which is shown in TFig. 4, and d desig-
nates oneof the flanges from which the spokes
of the wheel A (not here represented) extend.

There is applied to the shaft or axle D on
each side of the wheel A a clutch, which I
will soon deseribe in detail, and which com-
prises a cluteh-drum E, to which a reciprocat-
ing rotary motion is imparted by means of a
treadle-lever, as T shall soon describe. The
arrangement of connections whereby the
treadle-lever is connected with the cluteh-
drum in order to produce a direct movement
of said drum and whereby the drum is re-
turned after each movement of the treadle-
lever is best shown in Figs. 4 and 5, and
the construction of clutch, which forms part
of my invention, is also best shown in Figs.
4,5,and 5. EKachtreadle-lever Fissupported
by a fulerum-bearing ¥/, which I shall here-
inafter deseribe in detail. At the upper end
of the treadle:lever I is atreadle f,on which
the foot may operate. The exterior of the
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clutch-dram E is preferably eylindric and
straightfrom side to side. Around the cluteh-
drum E pass two connections F?¥3 which are
arranged side by side. The connection F? is
secured to the periphery of the drum at the
point f” and makes about one complete turn
around the drum and by a shackle f?is se-
cured to-the treadle-lever I, agsbest shown in
Fig. 5. The connection F?is secured to the
drum E at the point % and passes down and
around a.supplemental drum F% which may
be pivoted by a bolt f* to a depending por-
tion ¢ of the yokeorlower frame ¢?, asshown
in Fig. 4. Within the drum ¥4 I have repre-
sented a coiled or convolute spring I, which
may besecared at one end to a hub f3, pro-
jecting from the frame portion ¢, and may be
secured at the opposite end toa pin £°in the
spring - drum F* This spring constantly
tends to turn the drum F*in the direction in-
dicated by the arrow in Fig. 5, and thereby
to produce the return movement of thé drum
E in the direction indicated by the arrow in
Fig. 5, while the action of the treadle-lever
If turns both the drum E and the drum Ftin a
reverse direction to that indieated by the ar-
rows. When the treadle-lever is pressed
downward by the foot toward the position
represented by dotted lines in Figs. 1 and 9,
the pull upon the connection F*? turns the
drum E in a reverse direction to that indi-

_cated by the arrows in Fig. 5, and through
- the connection I? the spring-drum F? is
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turned also, and the spring therein is coiled
up or put under tension. ' As soon as the
treadle-lever F is relieved. of pressure the
spring F® acts to turn the drums F*and E in
the direction indicated by the arrows, and
thereby through the connection F? raises the
lever F to its initial position. The shaft or
axle has upon it a screw-thread d’, whereby
is secured to it a toothed wheel G, which, as
here represented, has spur-shaped teeth, and
thiswheel is additionally secured in place by
a nut d?, applied to a reversed screw-thread
upon the shaft D. Upon the shaft or axle
are secured two sleeves d® d% and outside
these sleeves are non-rotary bushings @ d,
which are secured fast in the yokes or lower
frame portions C? and which have or may
have roller or anti-friction bearings d inter-
posed between their inner surfaces and the
sleeves or portions d® d*. The yokes C? may
have caps ¢/, secured to their lower portions
by Dbolts ¢? and the yokes, with their caps,
form eylindric bearings, in which the bush-
ings d° d® may be secured against rotation by
the bolts ¢®. The sleeve d° may be secured
tightly upon the shaft or axle D by driving
or otherwise, and the sleeve or head d* may
be screwed thereon and may be additionally
secured by means of a bolt d?, inserted into
the end of the shaft or axle D, as shown in
Fig. 4. It will be of course understood that
the exterior surfaces of the sleeves d° d* and
the interior surfaces of the bushings d° d¢
will be properly constructed with concave

‘rollers d'.

channels or seats to receive the anti-friction
The outer end portion of the
sleeve or head d* may be of polygonal shape,
as shown in Fig. 9, so that a wrench may be
applied to it for tightening it upon the shaft
D, and when so tightened the pressure which
is exerted upon the bushing df will be trans-
mitted through the yoke C? to the opposite
bushing d® and the latter will be moved in-
ward, so as to take up any wear between it
and the sleeve d®. As here represented, the
cluteh-drum E, which is free to turn upon the
exterior of the bushings d® df has anti-frie-
tion-rollers or a roller-bearing d° between
each side and the bushings d® d% and if the
bolts ¢? which secure the bushing d° firmly
in the yoke C? be loosened by turning-or set-
ting up the sleeve or head d*the adjustment
of said sleeve or head will press the bushing
d®inward in the yoke C? and will take up any
lost motion which there may be between the
clutch-drum E and the bushings d° d°, as well
as between the bushing d° and the sleeve d2.

The connection between the clutch-drum E
and the ratchet or toothed wheel G consists
of one ormore pawls, which are caused to act
upon the wheel to turn it when the clutch-
drum is moved in one direction and which
are idle during the return movement of the
drum. In Fig. 5 I have shown three pawls
G’ as employed for this purpose, and these
pawls have journal portions.h fitting bear-
ings in the clutch-drum and have arms h’ A?
projecting in reverse directions. The pawls
having the double arms 7’ h? are intended
for operating upon the wheel G in one or
other direction te drive the machine -with
either the small steering-wheel B orthe main
driving-wheel in advance; but if the small
steering-wheel B were always to be used in
advance the pawls need have but the single
arm %’. It will be readily understood that
when the arms 7/ of the pawls G’ are engaged
with the teeth of the wheel G, as shown in
Fig. 5, and the treadle F is pressed down to
turn the drum Eina reverse direction to that
indicated by the arrows in Fig. 5, the pawls
will transmit the direct rotary motion of the
drum to the wheel G and the wheel and shaft
D will be turned in the direction indieated
by the arrow upon the wheel G in Fig. 5.

According to the usual construction of
pawl-and-ratchet clutches the pawls G’ would
be acted upon by springs to hold them in en-
gagement with the wheel (, and during the
return movement of the clutch-drum E and
pawls G in the direction indicated by the ar-
row upon the clutch-drum in Fig. 5 the arms
of the pawls would drag over the teeth of the
wheel G and produce a disagreeable clicking
sound. To avoid this objection I employ, in
connection with the pawls G/, a -drag which
tends to.retard the pawls at the commence-
ment of the return movement of the drum
and to lift their arms 2’ entirely out of con-
tact with the wheel G.

The construction and operation of one form
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of drag whichImay employ is best illustrated
in Figs.4and 6. E’designates a ring-shaped
frame, which ig shown in transverse section
in Fig. 4 and in face view in Fig. 6,and which
has a bearing upon the inner end and cir-
cumference of the bushing d° This drag-
frame E’ has in its periphery notches or re-
cesses ¢, which receive drag-arms I®, project-
ing inward from the pivots or journals h of
the pawls G’. Ihave also represented in Fig.
4 an annular spring or spring-ring ¢/, which
is received within an annular cavity ¢*in the
end of the drum E and which bears against
the ends of the journals hof the pawls. This
pressure produced by the spring may be va-
ried by means of screws €%, whereby it is. se-
cured to the clutch-drum, as shown in the
lower portion of Fig. 4. The pawl-journals
h project considerably beyond the bottom
of the annular recess ¢* and if the screws
e* be tightened the ring e’ will be bent or
deflected between the pawls, and will thereby
be caused to bear more strongly against
the pawls to press them toward the left hand
of Fig. 4. Such pressure on the pawls end-
wise aets through the drag-arms 7% of the
pawls to press the drag frame or ring E’
more forcibly against the bushing d% and
acts thereby to inerease the frictional vesist-
ance which tends to resist the turning of the
drag ring or frame E’ upon the bushing d".
After each direct movement of the clutch-
drum and at the commencement of its return
movement the drag ring or frame E’ does not
at once commence its return movement with
the cluteh-drum because of the friction
which resists its turning upon the bushing
d, and the retarding movement which this
ring or frame E’ exerts upon the pawls G’
through their drag-arms 75, lifts the arms 7/
of the pawls clear of the teeth of the wheel
G, and the pawls then complete their return
movement with the dram E without touch-
ing the wheel G. In the same manner when
the drum E commences its direct movement
the drag frame or ring E’ acts to retard the
pawls, and by the movement of the drum E,
the arms A’ of the pawls are thrown into en-
gagement with the teeth of the wheel G, s0 as
to impart motion thereto. It is obvious that
if the amount of retardation which the frame
or ring E’ exerts upon the pawls G’ were not
limited the arms %’ of the pawls would not
only be lifted out of the wheel G at the com-
mencement of the return movement of the
drum E, but the arms 7* of the pawls would

be brought into engagement with the wheel.

G. To prevent this I employ, in connection
with the cluteh-drum E and the drag-frame
E’, a pin or serew ¢, which is shown in Fig.
4 as inserted into the end of the clutch-drum
E and as projecting into the path of thering
or frame X’. The drag frame or ring E’ has
a projecting arm é°, upon one side or the other
of which the screw e* comes, according to
whether the clutch is to be operative in one
direction or the other, and the pin and arm

constitute a stop. In the position. of parts
shown the screw or pin e* is nupon the right-
hand side of the arm ¢° in Fig, 6, as is shown
by the dotted circlein said figure. When the
cluteh-drum E is moved in the direction of
the arrow thereon in Fig. 5, the ring orframe
E’ drags behind until the pin e* strikes the
right-hand side of the arm &% whereupon the
ring or frame ¥’ is carried forward positively
with the cluteh-drum E and the pawls are
held in their intermediate positions during
such return movement. If the machine were
to be operated with the large wheel A in ad-
vance, the frame or ring E’ would be shifted

70
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so that its arm ¢® would come upon the right ..

hand of the pin e! in Fig. 6. As clearly
shown in Figs. 4 and 6, the opposite sides of
the arm ¢° are rabbeted at €% and there is a
hole or perforation ¢’ formed directly through
the arm. If it be desired to leave the ma-
chine for any time and to prevent any med-
dlesome person from wusing it, the screw e!
may, after the pawls have been moved into
their intermediate position, be set inward, so
that it will engage one or other of the holes
¢', and the pawls will thereby be locked out
of action. C .

I will now describe the modification of my
invention, which is illustrated in Figs. 7 and
8. All parts of this construction are sub-
stantially the same as before described, save

“that in this case the pawls G’, instead of be-

ing pivoted or journaled directly in the cluteh-
drum, are pivoted or journaled in the frame
composed of two side portions or rings F2
journaled upon the bushings d® df, and the
drag-arms h® of the pawls project outward
and engage notches or recesses ein the drum
E. A drag is produced upon the frame E?in
any suitable manner—as, for example, by
means of a spring-ring €5, which is secured by
screws e to the inner side of one of the frames
E? as shown in Fig. 7, and bears against the
end of the bushing d’. The other frame
E? is rabbeted at e so as to fit against the
end of the bushing d5 and it will be obvious
that when the screws ¢ are tightened up the
spring ¢ will press more forcibly against the
end of the bushing d° and will force the
frames E? and the pawls which they carry to-
ward the right hand of Fig. 7 and cause the
rabbeted surface ¢' to press forcibly against
the end of the bushing d’ thereby increasing
the frictional resistance, which is opposed to
the turning of the frames E? carrying the
pawls. As represented in Fig. 8, the pawls
are just about commenecing their. direct ac-
tion, and when the return movement of the
drum E in the direction of the arrow thereon
commences the frames E? in which the pawls
are journaled will drag behind, and the drum,
acting upon the drag-arms h® of the pawls,
will lift the pawl-arms »’ out of engagement
with the teeth of the wheel G and until .the

arm 7’ of one of said pawls strikes astop-pin

ell, after - which the clutch-drum E-and the
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To adapt the clutch for a reverse operation,
T provide a second hole or perforation e? in
the clutch-drum E,into which the pin e!! may
be inserted. I have in Fig. 8 shown the
clutch ‘as provided with two pawls, and the
frames E? which carry the pawls, may be
connected at other points by rods or struts '3,

For imparting motion to the clutch-drum
E from the treadle-lever I, I may employ an
arrangement of bandsor flexible connections
similar to that shown in my Letters Patent
No. 320,073, or may gear the treadle-lever
with the clutch-drum by means of a rack and
gear-teeth, asshown in my Letters Patent, No.
342,915, dated June 1,1886. I may, however,
employ the arrangement of fulerum-bearing
F” for the lever F and connections shown in
Figs. 9 and 10, to which I shall now refer.
This fulerum-bearing comprises a carriage 17,
which slides upon guides ¢?, forming a part of
the fixed frame, said guides being connected
at their inner ends with the caps ¢’ of the
yoke C? and at their outer ends by a cross-
piece ct. The carriage 7 has bearings for a
shaft or pin /% on which turnsa drum /%, f1
is a drum or wheel which is rigidly connected
or formed with the wheel or drum f, so as to
turn therewith, and which is connected with
the frame portion, so that when the carriage
ST is slid along the guides ¢® the drums f* F1
will turn. As here shown, the connection is
flexible, and consists of a cord or band f,
secured at a to the drum 71 and also secured
at opposite ends to the cap ¢’ and the cross-
piece or portion ¢t. The treadle-lever I works
between the drum f* and a hanger or bearing

. %, which is forked or bifurcated, as shown
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in Fig. 9, and provided at the lower end with
rollers /%, on which the lever moves. This

‘hanger f* may swing freely upon the shaft

or pin /%, so as to assume the position shown
by dotted lines in Fig. 9. The treadle-lever
F is connected with the drum f? by means of
a flexible connection ', which encircles the
drum f? and is secured thereto, as.shown in
Fig. 10, and which has its opposite ends se-
cured at f° to the treadle-lever. The top or
upper surface of the treadle-lever may be
channeled, as shown best in Figs. 4 and 7,in
order to afford room for the connection F? and
the connection f* between said treadle-lever
and the clutch-drum E. Inasmuch as the
dram or wheel f°is by the connection f!

made to turn when the carriage f7isslid along,

the. drum #?, turning therwith, takes up the
connection f* on one side and pays it out on
the other side, thereby moving the fulerum-
support ¥’/ positively along thelever. It will
be obvious that if the carriage f7 is moved
away from the clutch-drum the length of the
lever-arm between the carriage and clutch-
drum will be inereased and the power trans-
mitted by the lever will be decreased, while
at the same time speed will be increased. If,
on the contrary, the carriage f* be moved to-
ward the clutch-drum E, the length of the arm
between said carriage and elutch-drum will

459,586

be lessened and power'will be gained at the
expense of speed.

In order to shift the sliding carriage f7, I
prefer to employ connections extending up-
ward to the top of the machine, where they
‘can readily be operated by the rider while in
his seat. The upper frame portion C,I have
here represented as connected with the lower
frame portion by tubular braces or inclined
stays c¢’, and the sliding carriage 77 at each
side of the machine is controlled by a wire
cable or other flexible connection /¢, which
is secured thereto at ' and which passes
around guide-rollers f18 /1% and thence up-
ward through the tubes ¢®. The guide-roller
J¥ may be arranged to turn upon the project-
ing end portion of the bushing % as shown
in Figs. 4 and 7. _

T have represented as journaled in the up-
per frame portion C a short shaft or pin ¢,
which has at the opposite ends two windlasses
or drums or wheels ¢’ ¢%, and which has ap-
plied to it a nut ¢, whereby the frame por-
tion-C may be clamped tightly between the
drums or wheels ¢’ ¢® and so held against turn-
ing. The drum or wheel ¢* is, as shown in Fig.
17, fitted to a squared portion of the shaft cf,
and may be constructed so as to form a cir-

‘cular handle, whereby it and the shaft cf,

with the drum c" at the opposite end thereof,
may be turned. The flexible connections £,
which are carried through the tubes ¢ and
which are practically endless, encircle the
drums ¢” ¢® as many times as desired, and
may be at one point secured to the drums,so
that any turning of the drums by the hand
applied to the drum ¢® will draw up the con-
nection f*° on one side of the drums and pay
it out on the opposite side thereof, thereby
moving the sliding carriage /7 inone or other
direction, as desired. By then tightening the
nat ¢ the carriage 17 will be held in the de-
sired position and against accidental shifting.

The construction and manner of ‘combin-
ing the steering-wheel shaft with the back-
bone or frame is best shown in Fig. 19. The
backbone C’ may consist of a tube, in the
lower end portion of which isinserted an end
piece ¢, and the steering-wleel shaft ¢!,
which is constructed with a fork ¢, is fitted
to a suitable bearing in the end piece ¢!, and
the upper -end of said shaft, by fitting in a
bearing portion ¢ is afforded a thrust-bear-
ing, whereby the weight. upon the backbone
is supported. The steering-wheel shaft ¢!
has a collar ¢", and is secured in its bearing
by means of a cap-nut ¢ anti-friction roll-
ers ¢! being interposed, if desired, between
said cap and the collar ¢. The end piece
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¢ of the backbone or frameisalso surrounded -

by a collar ¢!, from which braces ¢ extend
to the caps ¢’, which are applied to the forks
or lower bearing portions C2. The collar ¢%*
is held in place between the cap ¢ and the
screw-threaded collar or nut ¢, applied as
shown in Fig. 19. _
The forked steering-shaft ¢ is shown as
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provided with arms ¢V, extendinglaterally in
opposite direetions and with which are con-
nected rods ¢, whereby the steering-shaft is
turned to effect the steering-of the machine,
as I shall now proceed to deseribe. The caps
¢’ of the yokes orlower frame portions C?are
constructed with bearings 7,and at each side
of the machine is a rock-shaft H, here repre-
sented as arranged horizontally and which is
fitted to said bearings +. The rock-shaft is
here shown as havingat its end a brackoet H’,
constructed with a eylindric socket or slide-
way ¢, extending transversely to the axis of

the rock-shaft, for a purpose hereinafter de-

seribed. Attheinner end of each rock-shaft H
is a downwardly-extending arm H? from the
lower end of which a rod ¢* extends to and
is connected with one of the laterally-extend-
ing arms ¢! of the steering-wheel shaft ¢, It
is obvious that the steering might be accom-
plished by a single rock-shaft I on one side
of the machine and a rod ¢, extending from
the arm T2 of that rock-shaft and connected
with a single lateral arm ¢ of the steering-
wheel shaft. 1 prefer, however, to employ a
rock-shaft and duplicate connections on op-
posite sides of the machine. In order to se-
cure the arm H? upon the rock-shaft H in sach
manner thatit may. be readily set in position
and then held securely, I slit or slot the shaft
H at %, and at two or more points in its cir-
cumference I fit into the end thereof.a coni-
cal screw or plug %%, (best shown in Fig. 11,)
and by which theslotted portion of theshaft
may be expanded tightly into the eye of the
arm H2

In the simplest form of that feature of my
invention which relates to steering, the rock-
shaft I has a handle-arm H3? formed integral
with it and extending upward from its outer
end, as shown in Fig. 14. The handle-arm
3 may be provided at the top with a spade-
handle 44, as is shown in Fig. 1, and it will be
understood that by swinging the handle-arm
3% in a plane parallel with the plane of the
wheel A a pull or a push will be exerted
through the rod ¢® and the steering-wheel
will be canted, if desired, for steering. -

In the example of my invention, which is
shown in the general views and also in Figs.
9,10, and 11, the handle-arm HS5, in addition
to steering, is operated to apply the brake and
to swing upward or downward a supporting-
leg, hereinafter described, and. it is to these
figures that I shall now particularly refer.
The cylindric socket or bar ¢/, which is formed
in the bracket H’, is divided or cut away be-
tween its ends in order to receive a cam I
through which the handle-arm H3extendsand
to which said handle-arm is locked by a spline
7% in the cam engaging a grooves’ in the lower
portion of the handle-arm. The lower por-
tion of sald arm is cylindric and is formed

with circumferential grooves, so as to form a

rack 7', the function of which is best illus-
trated in Fig. 9. Thehandle-arm H? may be
raised or lowered, as necessary, in the socket

4/, and no matter what its vertical position it
may be readily turned to rotate the cam H*

H* designates a supporting-leg the head of
which is pivoted at tothe bracket H" atthe
outer end of the rock-shaft, and concentric
with said pivot is a gear-sector ¢, which may
form: the head of the pivot on which the leg
H® is secured so as to turn therewith, and
this gear sector or wheel 4 is in permanent en-
gagement with the rack 77 upon the handle-
arm H®. Whenever it is desired to leave the
machine standing, all that is necessary is to
raise the handle-arm II® in the socket ¢/, and
the gear-sector ¢ will thereby be turned and
the leg H® will be swung from the position
shown in Tigs. 9 and 10 and in full'lines in
Fig. 3 downward to the position shown by
dotted lines in. Fig. 3, so as to make the ma-
chine self-supporting.

I designates a lever, which is pivoted at
to the bracket H”at each side of the machine,
and which is in proximity to the cam H4L
The inner end of the lever I is connected by
a rod 71 with the brake I’, which is at the top
of the machine, as best shown in Figs. 16 and
17. This brake may be pivoted by the bolt
¢®, which extends transversely through the
upper frame portion C, and it may have a
tail-piece 42 extending rearward from the
pivot, as shown in Fig. 16, and between which
and the backbone a spring ¢* is applied in
order to lift the brake from the wheel A.
The cam H?* has an inclined upper surface
74 and it will be readily understood that when
the handle-arm H3 is turned in the socket 4’
the inelined surface ¢ of the cam will act
upon the lever I to draw down the brake I
and apply it to the periphery of the wheel.
The inclined surface 4 of the cam H* is best
shown in Fig. 13, which, however, represents
the eam in an inverted position. At the bot-
tom of the eam is an annular tooth or rib 4%,
which is continuous throughout the circum-
ference, save for a gap 1%, and which engages
the gear-sector #° at the head of the pivoted
leg . During the normal operation of the
handle-arm 3 forsteering or for applying the
brake the annular tooth or rib ¢'* engages the
gear-sector 7° and holds the leg H?in an in-
verted position, as shown in full lines in the
drawings. If the handle-arm II*and the cam
H¢ be turned so as to bring the gap 4!° in the
rib 7% opposite the sector, the sector is thereby
freed from the lock, and by raising the han-
dle-arm M2 the pivoted leg H° will be swung
downward into-the position shown by dotted
lines in Fig. 8. The cam H* is also con-
structed with an eccentric surface j, which is
represented by a dotted line in Figs. 10 and
12, and opposite which is arranged in the
bracket I1”a bolt or pin /.- This pin may be
made in theform of aset-serew threaded into
the bracket II’ and provided with a lock-nub
%, whereby it may be held against accidental
turning. It will be observed that the leg H°

is not radial to the pivot %5 but is tangential
to a eircle concentric with said pivot.
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sequently when swung down its lower end
strikes more directly upon the ground and
has less tendency to serape over the surface
than wouid bethe case if it wereradial to the
pivot 8. -

‘To swing the leg H? the handle-arm H3and |

cam H* ave first turned to free the locking-

rib ¢ of the cam from. the sector %, and the |
- arm H?3 is then raised or lowered.

In case
the leg be swung downward on nneven ground
the end of the locking-rib %% might strike
against a tooth of the sector % and not enter
a tooth-space. The ecam would then have no
locking action on the sector, but by turning
the handle arm and cam in the reverse direc-
tion to that indicated by the arrow on the
cam in Fig. 10 the eccentric surface j of the
arm will bind on the screw j” and the handle-

- arm will be crowded over against the oppo-
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site side of the socket or bearing 7/, so as to
oppose a considerable friction to its upward
and downward movement, and consequently
the leg H° will be locked by friction against
swinging. .

If it be desired to change the height of the
handle-arm H3, it may be turned in the proper
direction, as.indicated by the arrow in Fig.
10, and until the groove 1° eoincides with the
sector ¥, and the handle-arm may then be
raised or lowered without affecting the leg HI?,
and may then by turning be brought into a
new engagementwith the sector. Theabrupt
shoulder 2'% at the end of the cam-surface ¢4,
by striking against the brake-lever I when
the cam is turned in the direction indicated
by the arrows, Fig. 10, forms a stop to arrest
the turning of the handle-arm H® when the
groove 4 is opposiie the sector #°. If the ma-
chine be in use, a single turning movement
of the handle-arm H?in the reverse direction
to that indicated by the arrows in Fig. 10 will
first release the sector ¢’ from the locking-rib
1%, and by continuing the turning and at the
same time raising the handle-arm the leg will
be swung down, the brake will be applied by
the action of the cam-surface ¢4 on the lever
I, and the leg will be locked by the binding
of the surface j on the screw ',

In the modification of my invention shown
in Fig. 15 the handle-arm H? performs only
the funection of steering and of operating the
leg H% 1In that figure the rock-shaft I is
represented as having secured to its outer
end a frame or bracket J, which comprises a
step-bearing 2 for the lower end of the han-
dle-arm and to which the leg H®is pivoted

‘the handle-arm H?is connected with the leg
H® and by turning the handle-arm the leg
may be swung downward or upward, as de-
sired, while by swinging the handle-arm back
and forth in a plane parallel with the wheel
A the machine may be steered.

As best shown in Figs. 16, 17, and 18, the
upper frame portion Cis of very simple con-
struction, consisting only of the block or

459,586

socket-piede, which is bored: to.receive the
backbone ¢’ and which may be secured in
position on the backbone by a screw j°. By
this construction all necessity of making the
backboneof a fixed length is avoided, because
the upper frame portion C has simply to be
brought to a proper position on the backbone
and there secured.

In Fig.1 I haverepresented by dotted lines
J’ the position of the seat upon the backbone
when the machine is to be run with the small
wheel B in advance, and by the dotted lines
J? I have represented the position which the
seat may occupy when the machine is to be
run with the main driving - wheel A in ad-
vance. In casethe machineis tobeérunwith
the main driving-wheel A in advance the
backbone should be formed in two. sections,
as best represented in Fig. 16, but also in
Fig. 1, and connected by a swivel-joint hav-
ing an axis vertical or radial to the shaft D.

As shown in Figs. 16 and 18, the sections
of the backbone have at their adjacent ends
disk-like portions %, connected by a vertical
bolt or pivot %" and a plate or washer %2
and between these parts, which are eoncen-
trically pivoted, may be arranged anti-frie-
tion rollers or balls 43, so as to form a roller
or anti-friction bearing. ‘ .

When the machine is to be employed with
the small steering-wheel B in advance, it is
necessary to lock the two sections of the back-
bone rigidly in line, and to do this I may em-
ploy a pin or screw k% which is inserted, as
represented in Fig. 16, so as to engage both
the sections of the backbone and thereby
prevent them from turning one relatively to
the other upon the pin or pivot &'.

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

1. . The combination, with a driving-wheel
and a toothed wheel connected therewith, of
a reciprocating rotary clutch -drum, one or
more pawls having double arms for acting on
the toothed wheel to turn it in either direc-
tion and which are actuated to turn said
wheel by the direct movement of the drum
in one or other direction, a rotary drag for
retarding the movement of the pawls with
the dram to lift the pawls clear of the toothed
wheel, a spring actuating said drag, and a
stop for limiting the retardation of the pawls
and which is adjustable to adapt the clutch
for operating in either direction desired, sub-
stantially as herein described. T

2. The combination, with a driving-wheel,
of an axle, a peripherically-toothed wheel
mounted on said axle and connected with the
driving-wheel, a reciprocating rotary clutch-
drum surrounding said toothed wheel, one or
more pawls journaled in the drum, drag-arms
on said pawls, a rotary drag-frame receiving
the drag-arms of the pawls and by which the
pawls are caused to lift clear of the toothed
wheel at the first of the return movement
of the drum, and a spring for varying the
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resistance offered by the drag-frame to the
return movement of the drum, substantially
as specified. ’

3. The combination, with the shaft or axle
D and toothed wheel G thereon, of the recip-
rocating rotary clutch-drum X, one or more
pawls G, journaled therein and provided with
drag-arms 7% the rotary drag frame or ring
E, and a spring ¢/, acting upon journals of
the pawls to increase the frictional resist-
ance to the turning of the drag-frame upon

. its support, substantially asherein described.

I3
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4. The combination, with the shaft or axle
and a toothed wheel fast thereon, of the re-
ciprocating rotary clutch-drum E,one ormore
pawls G/, journaled therein and each having
a drag-arm }% the rotary drag-frame E’, re-
ceiving said arms, and a stop-pin e! on the
drum for limiting the extent of retardation
produced by the frame E’, substantially as
herein described.

5. The combination, with a driving-wheel,
of an axle, a peripherically-toothed wheel
rigidly mounted on said axle, a reciprocat-
ing rotary clutch-drum E, surrounding said
toothed wheel, one or more pawls G/, jour-
naled in said drum, each provided with a
drag-arm I3 projecting radially from its cen-
ter, and a rotary drag-frame E’, having re-
cesses in its periphery receiving said arms,
substantially as specified.

6. The combination, with a driving-wheel

" and a toothed wheel connected therewith, of
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. a elatch-drum and lever and flexible connec-

tion for imparting direct movement to the
clutech-drum, a spring-actuated drum and
flexible connection for making the return
movement of the clutch-drum, one or more
pawls actuated by the clutch-drum in its
direct movement to turn the toothed wheel,
and a drag-frame for retarding the pawls in
their return movement with the cluteh-drum
and for causing said pawls to lift from the
toothed wheel during such return movement
of the clutech-drum, substantially as herein
described.

7. The combination, with the lower frame
portion of a bicycle, of non-rotary bushings
secured therein and a driving-cluteh compris-
ing areciprocating rotary drum and supported
by roller or ball bearings on said non-rotary
bushings, substantially as herein described.

8. The combination, with the shaft D and
the wheel G thereoan, of the lower frame por-

tion C?, the non-rotary bushings @ d° secured

therein, and a reciprocating rotary cluteh-
drum journaled on said non-rotary bushings
at oppositesides of the wheel G, substantially
as herein described. .

9. The combination, with the shaft or axle
D and the sleeves d° d*fastthereon, of ayoke
C? forming a part of the frame, the non-rotary
bushings (® d°, fast in said yoke and supported
by roller-bearings on the sleeves, and a re-
ciprocating rotary clutech-drum supported by

roller-bearings on said bushings d° df, sub-
stantially as herein described.

10. The combination, with a driving-wheel
and a clatch for imparting rotary motion
thereto and comprising a reciprocating rotary
cluteh-drum and a lever for operating it, of a
horizontally-movable fulerum-support for the
lever, and guides on which the said fulerum-
support may be shifted toward and from the
peint of connection of said lever with the drum
in order to vary the power and speed pro-
duced by the lever and clutch-drum, substan-
tially as herein described. .

11. The eombination, with a driving-wheel
and a clutch for imparting rotary motion
thereto and comprising a reciprocating rotary
cluteh-drum and a lever for operating it, of
a fulerum-support for the lever, guides on
which the fulerum-support may be shifted
along the lever, and a connection extending
to the top of the machine for shifting said
fulernm -support, substantially as herein de-
scribed.

12. The combination, with a driving-wheel

- and a clutch for driving the same, comprising

a reciprocating rotary clutch-drum and a le-
ver for operating it, of a fulerum-support for
the lever and guides on which said support
may beshifted along thelever,adrum or wheel
at the top of the machine, and a flexible con-
nection attached to the said fulerum-support
and wound upon said drum or wheel at the
top of the machine, substantially as herein
deseribed. :

-18. The combination, with a driving-wheel
and a cluteh for driving it, comprising a re-
ciprocating rotary clutch-drum and alever
for operating it, of a fulerum-support for the
lever, consisting of a drum supported in a
sliding carriage, a connection- whereby the
drum is caused to turn and move along the
lever as the sliding carriage is moved, and a
connection extending to the top of the ma-
chine for shifting the sliding carriage, sub-

- stantially as herein described.

14. The combination, with the large driv-
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ing-wheel and the smaller steering-wheel and

its shaft, of a rock-shaft journaled in the
main frame of the machine and having arms,
one of which is connected with the steering-
wheel shaft and the other of which is pro-
longed upward to form a handle, substantially
as herein described,

15. The combination, with the rock:shafts
at opposite sides of machine having arms
through which motion is transmitted for
steering and other arms which are prolonged
upward and serve as steering-handles, of piv-
oted legs capable of being swung up parallel
with said handle-arms or downward to sup-
port the machine and which are operated by
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said handle-arms, substantially as herein de--

seribed. :
16. The combination, with the steering-
wheel shaft ¢'* and arms ¢*, of the rock-shafts
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H and arms H? the ends of the shafts being
slotted or split and expanded into the arms
II* by taper serews 43, and rods c®, connecting
the arms II* and ¢, substantially as herein
described.

17. The combintion, with a steering-wheel
shaft provided with a collar and socketed
bearing-piece to which the shaft is fitted,
forming a thrust-bearing for the end of the
shaft, of a cap-nut having a screw-threaded
connection with the exterior of said socketed
bearing - piece and inclosing said collar be-
tween one of its ends and the socketed bear-
ing-piece, substantially as specified.

18. The combination, with the bearing-piece
c®and thesteering-shaft ¢!, journaled therein,
having its end supported in a thrust-bearing
-and provided with a collar ¢, of the cap ¢,
applied to the bearing-piece, and anti-frietion
rollers or balls interposed between said collar
and cap, substantially as herein described.

19. The combination, with the backbone C’,
of theend piece ¢!, forming a direct continua-
tion thereof, the steering-wheel shaft ¢!\, fit-

ting the socket-bearing in the end piece and-

having the collar ¢, and the cap-nut ¢, ad-
justable upon said end piece and retaining
the said shaft in its bearing, substantially as
herein described.

20. The combination, with the steering-
wheel shaft and a rock-shaft at the ‘side of
the machine, having an arm connected with
the steering-wheel shaft for steering, of a
brake and a handle-arm extending upward
from the rock-shaft for operating it and ar-
ranged to turn on its own axis for applying
the brake, substantially as herein described.

21. The combination, with a steering-wheel
shaft and a rock-shaft at the side of the ma-
chine, having an arm connected with the
steering-wheel shaft for steering, of a brake,

aleg pivoted to swing upward and downward,

and a handle-arm extending upward from the-

rock-shaft and movable independently of the

rock-shaft to apply the brake and operate the

said leg, substantially as herein described.

22. The combination, with a handle-arm ex-
tending upwardly, of a cam rotated by said
handle-arm, a leg adapted to be swung up-
wardly and downwardly, and a tooth on said
cam for locking the leg in any position into
which it may be adjusted, substantially as
specified.

28. The combination, with a handle-arm ex-
tending upwardly, of a cam rotated by said
handle-arm, a brake, a connection between
the brake and the cam, and a leg adapted to
be swung upwardly and downwardly by the

- handle-arm, said cam being provided with an
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eccentrie, substantially as and for the pur-
.poses herein described.

24. The ecombination, with a cam, of an up-
wardly-extending handle-arm having a con-
nection with the cam so as to rotate the same,
a brake, and a connection between the brake
and the cam, substantially as specified.

- 25. The combination, with a ecam, of an up-
wardly-extending handle-arm adapted to be
moved longitudinally through the cam and
having a connection with the cam so as to
rotate the same, a brake, and a connection be-
tween the brake and the cam, substantially
as specified. :

26. The combination, with a cam provided
with an internal projection, of a handle-arm
provided near one end with a rack and with
a longitudinally-extending groove, a toothed

wheel normally engaging said rack, said han-.

dle-arm being capable of being rotated to
bring said groove opposite said toothed wheel
inordertodisengageit from the toothed wheel,
and the cam to raise and lower the handle-
arm, substantially as specified.

27. The combination, with a steering-wheel
shaft and a rock-shaft at the side of the ma-
chine and having an arm connected with the
steering-wheel shaft for steering, of a brake
and a rod and lever for applying it, a handle-
arm applied to the rock-shaft for swinging it
and which is turnable on its axis, and a cam
on said handle-arm for acting on the brake-
lever, substantially as herein deseribed. °

28. The combination, with a steering-wheel
shaft and a rock-shaft at the side of the ma-
chine and having an arm connected with the
steering-wheel shaft for steering, of a leg piv-
oted to swing upward and downward and
having a gear-sector concentric with its pivot,
and a handle-arm having a rack upon its

lower portion connected with the rock-shaft:

for turning it and movable lengthwise to
swing the leg by means of its rack engaging
the gear-sector on the leg, substantially as
herein described. '

29. The combination, with the steering-
wheel shaft ¢** and the rock-shaft H, having
an arm connected with the steering-wheel
shaft for steering and having a bracket H’ at
the outer end, of the handle-arm H® having
a rack at the lower end and free to slide
transversely to the rock-shaft, and a leg piv-
oted at the end and having a gear-sector con-
centriec with its pivot and with which the rack
on the handle-arm engages, substantially as
herein described.

30. The combination, with a steering-wheel
shaft c¢', a brake, and a rod and lever for op-
erating it, and a rock-shaft having a bracket
II’ at one end and an arm M2 at the other end
connected with the steering-wheel shaft, of
the handle-arm H? having a rack at the lower
end and sliding lengthwise in said bracket, a
cam having aspline connection with the han-
dle-arm for operating the brake-lever, and a
pivoted leg having a gear-sector with which
the rack on the handle-arm engages, substan-
tially as herein deseribed. :

31. The combination, with a pivoted leg
having a gear-sector concentric with the pivot,
of ahandle-arm I3 having a rack at the lower
end engaging the gear-sector, abearing where-
in the handle-arm may be moved lengthwise
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and turned, and a cam having a spline con-
nection with the handle-arm and serving to
lock the leg in operative and inoperative po-
sition, substantially as herein described.

32, The combination, with the brake and a
lever whereby it is applied and a pivoted leg
having a gear-sector concentric with the pivot,
of a handle-arm H®, having a rack at the
lower end engaging said gear-sector, a bear-
ingwherein said handle-arm may movelength-
wise and turn,and a cam having aspline con-
nection with said handle-arm and serving
both ‘to apply the brake and lock the leg in
operative or inoperative position, substan-
tially as herein described.

33. The combination, with the backbone
and the lower yokes or frames which are sup-
ported by the shaft or axle, of a sleeve or
socket receiving the backbone through it and

secured upon the exterior thereof, and braces
or rods connecting the lower yokes or frames
with the sleeve or socket upon the backbons,
substantially as herein described.

84.. The combination, with the main driv-
ing-wheel and the smaller steering-wheel, of
abackbone comprising two sections connected
together by a vertical pivot which provides
for the use of the machine with the large
wheel in advance, and alocking device where-
by the two sections of the backbone may be
held rigidly in line when the machine is to be
used with the steering-wheel in advance, sub-
stantially as herein deseribed. -

CHARLES S. LEDDELL.

Witnesses:
FREDK. HAYNES,
Emir. HERTER.
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