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To all whom it may concerm:

Be it known that I, HomeEr 1. BOYLE, a citi-
zen of the United States, residing at Grand
Rapids, in the county of Kent and State of
¢ Michigan, have invented certain new and use-
ful Improvementsin Bicyeles; and Ido hereby
declare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which 1t ap-

1o pertains to malke and use the same.

- This invention relates to bicycles and other
vehicles adapted to be propelled by manual
or foot power applied by the rider or riders
mounted on the moving machine, and more

15 particularly to a elass of machines commonly

known as ‘“safety-bicycles.” o
One object of the invention is to provide
means for the direct application of power to

the propelling mechanism, so as to avoid lost

o motion and to utilize to the fullest extent the

power expended in impelling the vehicle.
Further objects are to provide a light, sim-

ple, and inexpensive yet strong and durable

frame which is adapted for either male or fe-

2z male riders, and to form a detachable hinge-

joint between the driving and steering wheels
which will afford a rigid and substantial con-
nection in use and at the same time permit

the frame to be folded, when desired, forpack- |
3o ing purposes or for transportation.

The invention will first be described with
reference to the accompanying drawings,
which form a part of this specification, and
then pointed out in the claims at the end of

35 this deseription.

- Referring particularly to the drawings by
letters of reference, Figure 1 represents a side
elevation of a machine embodying my inven-
tion. Fig. 2 is a detail sectional view. Kig.
Fig. 3 is a plan of a portion of
the machine, the steering-wheel and seat be-
ing removed. Fig. 4 is a detail front eleva-
tion of the propelling mechanism. Iig. 5 is
a detached sectional view illustrating a modi-

45 fication of the gripping devices for applying

power to the drive-chain. Fig. 6 is a'detall of
q further modification of the gripping device.
Fig. 7 is a transverse section taken on the line
7 7 of Fig. 6, and Fig. 8 is a detail illustrating
zo amodification of the hinge-jointed frame con-

- nection. | | | -

The main frame of the machine may be

made in two parts A A', which are preferably
tubular and composed of aluminium, 8o as to
combine lightness with strength. The part
A may be constructed with a neck cand tubu-
lar head or socket @', which are connected by
a diagonal brace «*® and with a depending bi-
furcated portion, the two branches of which
form rearwardly-projecting arms «’, which
are recessed to receive the tongues of corre-
sponding arms a', projecting from the part A,

An auxiliary arm a® also projects rearwardly

from the part A at a point slightly above and

between the arms a® and is recessed to receive

the tongue of a corresponding arm «’ project-
ing from the part A,

The part A? may be constructed with an
upright portion ¢’ conneecting the rearwardly-
converging bars af ¢’ and forming therewith
an acute-angled triangle. The forward part
of the bar ¢’ merges into a bifurcated portion,
the two branches of which form the forwardly-
projecting arms ¢, which connect with the
arms ¢3, while the auxiliary arm «° projects
from the upright ¢, at a point slightly above

andbetween thearms at. The seat-sapporting

standard ol may also be formed integral with
the upright ', as shown, or secured thereto
in any proper manner.

The parts A A', as thus deseribed, may be
either forged or cast integrally with the 1n-
terlocking arms, which may be perforated
near their ends to receive suitable fastening
bolts or wedges b, with nuts thereon, as shown
in Figs. 1 and 8, whereby a rigid though de-
tachable hinge-joint connection is formed be-
tween the two parts of the frame, which will
permit the frame to be folded when desired

by removing the bolts which conneet the

auxiliary arms and the arms ¢’ ¢* at one side
of the machine, the arms «® ¢’ at the opposite
side being adapted to serve as a hinge upon
which the parts of the frame may turn.

BB denotes the front or steering wheel, which
may have its bearingsin the fork B', the spin-
dle of which may be fitted in any proper man-
ner in the tubular head ¢’ and provided with
the usnal handles and Dbrake-lever for con-
trolling the movements of the machine.

C denotes the driving-wheel, the axle of

| which is journaled in suitable bearings at the
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Antersection of the frame-bars ¢® ¢ and pro-|
- vided with a sprocket-wheel orpulley ¢, Over.
~whieh passes the drive chain or belt D. - Said |
wonsto e o chain also passes - over: pulleys or spmehetw:
« .5 wheels IL T secured to shafts E 8 e
e JOUTH aled n-bearings supported: upan theup--
Covscoorightoa’ or other: sulmble part of the frame |
oo atorabout atthe anglesformed at theinters:
= oooosection of the bars.a® o with the upright ¢, |
~thusforming a triangular connection between |
~the duv’e—ehmn and the sprocket-wheels, by |

o othey may aet- alter natelv 1N Pr opellm othe | -
respective endless chains with which thev en- .
STRER The gripping devices K K' may each

_-,__::.-_,(_J_Q_nf_}l_ﬁjt of a casing or sleeve L fitted to slide
upon the chain Dor D', as shown more clearly

in Fig. 2, and a pawl or cam-lever O pivoted
to sald casing, so that its short arm may bear
against or engage the drive-chain, while its
1011 g arm serves as a foot-rest or support for
a pedal P, whereby said device is adapted to
orip and hold the chain when pressure is ap-
plied to depress the pedal or long arm of the
lever and may slide freely ba,ekward when the
pressure 18 relieved. To effect the return or
backward movement of the gripping device
and to prevent contact of the cam-lever or

pawl with the chain during such movement, .

I provide a lifting and 1‘616&‘5111” device, which
consists essentmlly of a movable sleeve N
preterably having an arm M for each gripper
fitted upon the casmﬂ' so as to slide thereon
within certain limits and lift the outer arm
of the lever on the backward stroke.

The supporting ring or sleeve m of the re-
leasing-arm M is connected to one end of a
chaln or cord R which passes over a roller o
sprocket-wheel 7 supported upon a stud 77,
projecting from the upright a7 or other p’u*t
of the frame, and the other end of said chain
is secured to the sleeve m of the opposite re-
leasing-arm, so that pressure applied to de-
press one pedal or gripper will 1ift the oppo-
site gripper and simultaneously release its

~wwhich-are

- gear or: Sp:r'@eket- X

l‘lp-i“:f.
each chain, and
& flexible Gomnectmns between the same, by -
coooowhieh oneof said devices is raised or 1110ved;::;f

. backward simultaneously with the downward |

::-smd connected Wlth ‘Lhe outer free end of
- or forward movement of the "other, so that i A :

pawl by a lnk 7. e . -
Tt will be understmd Of course that in ther*

2 . . 556802

grip upon the chain, permitting the gripper -

-ease the releasing-armmay be diSI’JEHS: edwith,
and instead of the sprocket-wheel 7

in Iigs 8:ase Shmv -..& mochﬁcmmn of

F

move forward and back alternately and in
harmony with each other.

In Fig. S 1s shown a modification of the
hinge-joint connection between the two parts
of the frame, wherein the auxiliary arms
are duplicated—that is to say, instead of a
single arm «° «® upon each of the parts A \’
two arms «* a* are formed upon each part. 0

as to provide duplicate pairs of interlocking

arms, which may serve in some cases 0
more effectually brace and sustain the frame
against vertical and lateral strain, though
for convenience in connecting the propelling
chains and gearing and to prevent spreading
the same too far apart in order to clear the
space occupled by the pair of auxiliary arms
the single centrally-disposed arms are pret-
erable.

An angular saddle-rod S, supporting the
seat S', may be adjustably secured at one
endin the tubular standard ' by a set-screw
s and 1s provided on its free horizontal arm
with an adjustable clamp s', to which the seat-
supporting spring or springs T are secured.
The spring T consists of a piece of spring
metal wire bent in oval form, so as to pr ovide

opposing bows ¢ ¢ with a coil 22 at each of the
The spring

intersecting ends of the bows.

to:rise without contact-of the cam-lever with . -
‘the. ‘chain, and - thereby preventing. undune =
{ triction and: noise which would result-from-: 5o
“such contact on the backward movement. =~
It may be desirable in some cases to attach
the-ends of the chain R directly to the foot- - -
‘restsorouter arms of the cam-levers,;in whieli -
O TO¢ 13._*-'--"-'-:--.

“ing lever or centmlly pivoted rod may con-
oowhiehmotionis lmpart.edto thedriving-wheel. |
e A correqp@ndmﬂ sot of sprocket-w heﬁlb &ndrir-
--‘_r.drwe chain may be provided-at the opposite |
. 15.side of the machine, if desired, but I prefer- |
cooocwably use-but-one tuam oular chfun conneecting
oo diveetly: with: the drwm

© .- “avheel upon the shaft ef the driving-wheel,
oo andin connectiontherewith I prﬂ?lde anend-
- .20 less belt or chain D', whieh connects - pulleys-
o or-sprocket-wheels H I’ secured to the shafts
~KE I at the ends thereof opposite the wheels
I I, so that rotary motion may be imparted:
-to smd shafts and thence to the drive-wheel |
'-_;:(/ through the propelling-chain D when powerﬁ
15 &pplled s0 as to move either chain. =
~ oo For the purpose of applying power dlre@t*ez'
_;w sald chains I8 pl"(}Tlde melpmcatmg
LSenan i S pIng: devices K K', one for ¢
e300

:-rneet the upper ends of the ehmms afmehe{1-1%'?-:3-1‘:
-; Lo the grippers. R | RS
' +he 80
5ﬂ'1‘1p131]lﬂ deviee, wherein the casing M is Pro=" "
.:'Vld_ed withone ormore detents or projections . .
m and supports a foot-rest or pedal P
, 'may be pivoted at one side with its lcmg arm. .one
resting upon the opposite side of the sleeve, 85
8O th@t the detent will be caused to engage a .
I link of the chain when the gripper is- e
pressed .«11:1(1 110“%?‘0 b&ekwm d ‘mthout mMovi nfr--:;
f"the chain. L : .

“In Figs. () &11(1 7is %hcwu a. fm*ther* m@d ﬁ--tf
'0&1:1011 Wherem the casing M? of the ﬂ‘mppm.'::f.-::;.r:'-_;:-;_.-f_-.:1
Thas a pawl or dog m? pwated thereto in. POSL=

,which o

‘tion to engage: and move the chain on the

forward or downward movementand to mm e
‘backward without engaging the chain.
releasing device in this instance eonmsm m m
Ting -or Sleeve L? fitted upon the casing M? .
110.{ R

B Hels N
._:'mt)dlﬁeatmn& 11 ftmfr_c}mms.m* other flexibie:. =
‘econneetions. beween* the grippers or pedals ..
1will be provided, as described with reference -
to Tigs. 1 to 4, 50 as to cause the grippers to
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thus constructed is execeedingly simple and

efficient and may be manutactured at a very

small cost.

The operation of my invention will be read-

ily understood from the foregoing descrip-
tion.
A vehicle cmlstmcted substantially as de-

seribed will have the advantage of a very light

vet strong and durable fmme which while
capable of being separated or folded when
not in use will be rigid and firmly braced in
use both vertically and laterally by the in-
terlocking arms, and the power expended in
impellinﬂ the machine will be directly ap-
plied to the propelling mechanism without
the intervention of cranks, levers, or other
intermediate gearing.

It will of course be understoed that the

triangular arrangement of the driving-chain

20

30
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part of aluminium,

and the aljpliemian. thereto of the grip or

cateh for propelling the same, so as to move
in a vertical direction, are preferred arrange-
ments, and that the grip may be applied to

any part of the chain, and two or more

sprocket-wheels may be used with or with-
out a pulley or idler in place of the third
sprocket-wheel. A tubular two-part frame
of the form described, composed wholly or in
is also preferred, as i1t
combpines Iinhtneﬂs with strength, but any
suitable frame may be employed. |
Having thus fully deseribed my invention,
what T elaim as new, and desire to secure by

- Jetters Patent of the United States, 15—

1. In a bicycle, the cormbination with the
driving-wheel and the endless chains, of a
casing fitted to slide on each chain, a grip-

- ping device arranged upon the casings, to-

gether with ﬂe*ﬂble connections between the

casings adapted to positively hold the grip-
ping ‘devices out of engagement with the
chains on the backward movement of the cas-

ings, but to allow same to engage the chain

on the forward movement, substantmlly as
de%ellbed

2. The combinationin a bicycle of the irmne
hm"mﬂ the rearwardly-converging bars and
the uprlﬂht with sprocket-wheels journaled
at the intersection of said bars with said up-
right, a sprocket-wheel secured to the drive-
wheel shaft, the triangularly-arranged drive-
chain fitting over said spmels..ebwheels, and
the reciprocating gripping device fitted upon

' said chain so as to impart motion thereto on

the forward or downward movement of said
device and to move freely backward or up-
ward thereon, sub%ta,ntmlly as described.

3. The combination in a bicycle of the frame

having the rearwardly-converging bars and

the upright with sprocket-wheels journaled
at the intersection of said bars with said up-
right, a sprocket-wheel secured to the drive-
wheel shaft, the triangularly-arranged drive-
chain ﬁttmfr over saild prc;cket-wheels and
the 1‘@011)1*0(3313111 oripping device fitted upon
said chain so as to impart motion thereto on
the forward or downward movement of said
device and to move freely backward or up-
ward thereon together with the sprocket-
wheels at the 0pp081te side of the upright
having the endless chain fitted thereon, and
ﬂemble connections between the gripping de-
vices whereby the latter are adapted to move
simultaneously the one forward or downward
and the other in the opposite direction, sub-
stantially as described.
4. In a bicyele, the supporting-frame com-
posed of two parts or sections having the bi-

furcated interlocking arms at theu*lower acl-

Jacent ends, and the auxiliary arms arranged
1n ])roumlty to said bifurcated portions, The
said arms being pivotally and detachably
connected tog ethe:t whereby the frame 18
braced ag &mst vertical and lateral strain
in use and is adapted to be folded 1nto a com-
pact form fortransportation, substantially as

- (lesceribed.

- 5. In a bicycle, the combination with the
driving-wheel and an endless chain con-
nected therewith, of a gripping device com-
prising a casing fitted to slide on the chain, &
treadle pwﬁted to the casing and carrying on

its inner end a cam to engage the chain and

firmly bind the gripping devwe thereto, and
a movable sleeve arranged on the casing and
means connected theremth for ant(}matmally
lifting the treadle for disengaging the cam

from the chaln on its bmkwm‘d m(}vemem

substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses.

| HOMER L. BOYLE.
Witnesses:
CHAS. K. RIORDAN,
CYNTHIA K. DOWELL.
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