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UNrtep StaTES PATENT OFFICE.

- _ - -
'GEORGE THO. WARWICK, OF SPRINGFIELD

MASSAOHUSET s,

BICYCLE.

SPECIPICATION foiming part of Letters Patent No 362, 40‘7 dated May 3, 1887,

Am}lmatmn ﬁled November 6, 1886, Serial No. “18 139

(No model. J P‘ttfllteﬁ in England April 28, 1886, No. 5,759,

To all whmn it May concern:

Be it known that I, GEORGE THO. \VARa
WICK, a c¢itizen of Enrrland residing at Spring-
field, in the county of Hm1pden and State of
Mflssachusetts have invented new and useful

-Improvements in Bicyecles, of which the fol

lowing i8 a 8pecification. | |

This i1nvention relates to improv ements in
bicycles, and pertaing to an improved con-
struction of the backbone thereof, the fork,

~meauns for attaching the crank-arms to the

5

axle, the brake, meansforattaching thehandle-
bars to the fork-head, animproved saddle and
means of hanging the same, and an improved
foot-pedal; and the invention consists in the
peculiar constructlon and arrangement of the
above-referred-to parts of the mach_me and de-

- vices connected therewith, all as hereinafter

20

25

tully described and set forth in the claims.

In the drawings forming part of this specifi-
cation, Figure 1 is a side elevation showing
the backbone, the fork, and a portion of the
wheels of a bicycle, said backbone and fork
being shown in longitudinal section and illus-
trating my improvements in the construction

- thereof. Fig. 2 1s an enlarged transverse sec-

tional view of the backbone on the line z 2,
Fig. 1. TFig. 3 is also an enlarged transverse

| sectlon of the backbone on theline y y, Fig. 1.

30
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~ ter with the fork-head, all as hereinatter fully

Figs. 4 and b are enlarged transverse sectlons
of one arm of the me, respectively, on lines
«" and ¥ in Fig. 1.” Fig. 6is a front elevation,
partly in section, of the lower ends of the
fork, the crank-arms, and the hub of the
wheel, showing portions of the axle. Fig. 7
18 a perspective view of the head of the fork,
a portion of the backbone, and of the wheel,

‘showing the handle-bars, ‘brake devices em- |
bodymﬂ my improvements, and a brake-lever

attached to one of the handle-bars. Fig. 8 is
a plan view of the saddle, a portion tﬁeleof
being shown broken away. Fig. 9 is a side
elevation, partly in section, of the upper parb

of the fork and the head thereof, the upper

end of the backbone, and of thesaddle. Figs.
10, 11, and 12 illustrate details of handle-bar
con&.tal nctlon and means of connecting the lat-

described. TFig. 13 is a perspective view of

50 the ends, the 10110'1tudmal bars, and one of the

foot-treadle coveﬂw

to or nearly to the lower ends thereof.

g

connecting-bolta of the foot-t-readle.
is a perspective view of one of the tubular
foot-treadle bars. Fig. 15 1S a perspective
view of the treadle-shaft. TFig. 16 illustrafes
front, rear, and edge views of detail parts
hereinafter described. Fig. 1718 a perspec-

tive view of a portion of the ball-bearing of

the foot-treadle. Fig. 18 is alongltudmal sec-

tional view of the foot treadle on the line ot

the shaft thereof, but showing the latter in full
lines. Fig. 19 is a plan view of the two
treadie-bars, showing thereon a portion of the

tion of wrench for tumlm one-of the treadle
parts.

My improvementsin the construction of the
backbone 2 and the fork 3 of a bicycle consist
in making those parts tubular, as shown, but
with the walls thereof of gradually-diminish-
ing thickness from their upper ends or heads
Figs.
2 and 3 illustrate in cross-section (enlmged)
the difference in the exterior diameter of the
backbone af the point on iine x #, If1ig. 1, near
its head, and at the point on line y v, same
figure, near ite lower end. The arms of the

fork 3 are made of the usual elliptical form in

cross-section, and are, like sald backbone, tu-
bular. I‘wq 4 and b illustrate (enlarged)
Cross: sectloml views of one of said fork-arms,
respectively, at lines #" and ¢/, Fig. 1, wherein
is shown that the walls of said arm 01adua11y
diminish in thickness from the upper to the

lower end of the fork, or substantially so.

By the above-described improved construc-
tion of satd backbone and fork, said parts are
made as light asis consistent with the required

Fig. 20 is a side eleva-

Fig. 14

53
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strength thereof; and their walls are made -

thickest where the greatest strain upon them
comes, thereby obviating the unnecessary use

of material at points where it is not especially

required, and so securing lightness of construc-
tion and providing the or eatest thickness of
walls at and near the points where the back-
bone and fork -are subjected to the greatest
strain. |

To provide 1mproved means for connecting
the crank-arms of a bicyele with the axle
thereof, the ends of the latter are provided

9O

93

| with right and left hand serews, and the crank- 100
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s

-arms:

v

arc correspondingly:

Tig. 6 11111bt1fltes c:md 1m])rovements, in

e z‘whlch 4 indicates the lower ends of the fork,
O the erank-arms, 6: the axle, 7 the hub: of

. the main' wheel, md 8 serews entering the
 ends of the axle. against an ordinary ww&her |
- the latter having a bearmn* against the outm

10
- of . the above- described means for attaching

~ said crank-arms 5 to the axle 6 all dfmger? Df
| ?bone is secnred’ in the fork-head by a screw,

side of the crank-arm. Ly the employment :

- disconncection or loosening of said arms is ob-

. viated, forthe forece excr led against the cranks

R 5 to pl.op_e_l themachinetends co.nstanﬂyt toserew |

o sald arms more and more tightly on the axle.:

0 ;Flg.e T

25
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it pivoted: by a suitable sleeve, as: shown, or
. other cquivalent means, to one of the hfmdle-e

... bars 16, one arm of smd lever extending :to-
o ward the end of said handle-bar w 1thm Ccasy
o35 reach of the fingers of the rider, and the shorter
77 arm of said lever extending over and adapted

. to swing against the aupper end of the brake-

L post 9, Wheltby the 1‘1ttu 15 Gpel qteﬂ, a‘s afme

o ‘said..

40

The%bove descuhedlmpwved br:ﬂ-..ed 2vices |
SR ;prowde thosethatare moresimplein construe-
-t1on and more {hlectly rwtmﬂ thfm the%e here-

. .tofore made..

s

euds_ofsaid bars.
said plug,

“The above-referred- to hiill(“b bfu CGI‘:S[I ue- |
:tl()}] of a Dbicyele consists in construeting the !
- handle-bars of tapering. tubes,

- of gradually-decreasing thlclmess {from the |
forh head to their u]ds, and i uniting: said |
‘bars by brazing or otherwise suitably securing
‘their larger ends to the ends of a centrally- lo- |
atedplug, 17, having a collar, 18, thereon, (see |
Tig, 12,) smt‘lhle handles bemg attached to the |
The handle-bars united to |
, as described, are secured to the fork-
.55 head 12, on which is a bracket- bearing, 19,
- having a circular groove therein, by plaemfr:
osald plnwpmtmn ofthe handleson qalﬂ bracket;,
- the .collar 18 ;
~whereby any eudmse :motlou of the. handles:
in said bearing is:prevented. .

entering said areove thelem

~are clamped to the bearing 19 by a slotted |
clamp-block, 20. the slot therem correspond-
ing in position with the aforesaid groove in
the bearing 19, said collar 18 enteunn‘ said
slot in the cldmp block, as well as the groove
in sald bearing. The clamp-block 20 is secured
to the fork-head 12 by a nut, 21, as shown.

threaded: and |

; screwed lhezeon fm*funsi: a pr 01_)01" shou]dm on

= the axle, - | plug,

end of said spindle. -

SRR llastrates the above-referred-to im-
oo provements in brakes ‘for bieyeles, the im-
- proved brake proper consisting of the post 9,
having a brake:shoe, 10, on its Tower end, said
~ postbeing snppmted 10 latelal perforated: pro- |
. Jections: 11 on the head 12 of the fork 3, in |
.+ which supporting-projections said brake- pastf |
9 has a hmlted longitudmal ‘movement,
spring, 13, between one of said projections :mdf
1 @ head on the upper end of said post serving -
- to lifo the latter and said brake-shoe away {r om
.. the suriace of the wheel-tire 14.
 the braketo forciblymove it flgmnst the wheel-
rim, & brake-lever, 15, is provided, which is

plug, ‘as described.

To operate

is shown in dotted lines.

rigid metallic arm,
| near its: lowerend to a clamp-ring,
- {on the backbone 2 of the bicycle; or sard-arm | .
27 may be pivoted to asuitable bess formedon.. -1
| short arm, 29, extends laterally fromoneside . .
of said ring 28, and the lower-end of: the arm: .
T18 00
the 00

whose wals are:

[ and has an adjusting-screw, .
lowel endd of which hasa b(“Llln”‘ 011 S Aid 178 1 ) R

29, whereby, by turning said serew, thearm 27 .~
or the rear supportfor-the saddle hasitsup-
T20
~sirable to1impart the desired longitudinal ten- 00
| sion to the seat 24.- A set:nut, as showny,on ...~
‘serew 80 serves to lock the httel 111 fm} 1}051-:_ SEEES RO
‘tion to which'it may be turned.: - RS
It ig obvious that when the arm: 27 s]m'il be SR
pivoted, as aforesaid, on a boss on said back-

T'he handles | bone, integral therewith or brazed thereto, the 0 e

362,407

The above-deseribed tapering tubular con-

LStlHthOl‘l of the handle-bars,with their umungz - SEEEERE
, provides convenient ineans for attaching e
the smne to and detaching the same from the =
i fork-head, and less danger exists of ‘breaking: 1 1
the bars acmdentallv when the machine 18 '
overturned; and should one of the handle-bars.
| get broken, the broken part is easily removed
éirom the: smd central plug, o
handle can be seeured thmeon in: place of the

:brohen one, | -

79

17, and another .

The upper enid'ofthe %1)111(]19 2‘? of Hle baclw; o

'zmd a8 a: serew-stad for: the nat 21.

‘Theabove-referred-to improved bl(‘} de sad

sald: baekbone and integral therewith.:

27 extends over the upper side of said arm 29,
30, thercin,

per end swung to such position as'may be-de-

8o
23, the lower end of which receives the upper. - 1
“Said screw 23 isscrewed o 0 o
nto the upper end of the fork- head, andonits .
upper end is screwed the nut 21, whlch holds ¢
the said clamp 20 in place on the handle-bar 65
The said serew: 23 theve- : 0000
| fore serves the double purpose of providing -~ = =
a bearing for the upper end of fsaul Spm(“(*i it

: Qo
idle construction embodies therein o seat, 24, 0.
| (shown in plan view 1n Iig. 8 and in E;lﬂ(} ele- EEREERREERE
vation in Fig. 9,) which. seat is constructed of
leather or other similar material, and to the
under side of the same are: %ecmed two me-
tallic re-enforeing strips, 25, by riveting the .
ends or other suitable means, to preventithe
clongation of theseat by stretching, saidstrips
being secured on elther side:of a; longitudinal
slot in:the scafy, as shown in Fig.: 8, in:which
figure one ol sard strips 1s. shown Lhrmwn a
?bl oken- away portion of the seat, and the: oﬂlel EEEEEDEE
The rear end of the
seat 24 is secured by riveting or otherwise to
a'metallie circular strip, as shown in Iig. §,
“having a boss, 26, thercon, and said boss 1s =
pivotally counnected to the upper end of a -
27, the latter-being pivoted
28, secured
11O ...

0

point of the adjusting-serew 80 may bear di-

rectly on the backbone, and when the latter 18
constructed with the above-deseribed thick
walls at the place where the saddle is secured
to it no danger of crushing or indeniing the
side of the backbone by the pressure of said

serew thercupon need he apprehended.

I 30
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The front end of the seat 24 of the saddle is

“secured to the end of the vertical arm of the

i0

L5

‘elbow-lever 31, the end of said arm being bi-

furcated and having a bolt, 82, passing frans-
versely through its bifurcated parts, around
which said front end of the saddle-seat is se-
cured, as shown. The elbow-lever 31 is piv-

oted to the head of the backbone, as clearly |

shown in Fig. 9, and its horizontal arm 83 ex-
tends  over the backbone 2, and is provided
with a socket in its under side to receive a
spring, 34, of rubber preferably, (although a

metallic spiral or other formed spring may be
used,) which forces the end of said arm 33

away from the backbone, and is so elastic as to

impart an easy motion to the saddle when

-

- ridden upon.

20
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Theabove-referred to improvefd_foot-tréadle-

18 constructed, as hereinafter described, with

Improved ball-bearings therefor and an im-

proved covering, on which the foot rests. The
end plates, 35, of the foot-pedal are each of
them provided with a projecting collar, 36,

whichisinternally secrew-threaded, and within
said collar, but separated from it, is a grooved

segment; of a collar, 37, of less diameter than

the collar 36, but concentric therewith, which
-segment 357 partly surrounds the shaft-hole
through the end plate, 35, and the groove

therein is adapted to receive a series of bear-

ing-balls, 38. A detached segment of a ring,

39, corresponding in form to the said seg-

ment of a collar, 37, and likewise grooved

~ Internally to receive said bearing-balls 38, is

33

- screw, 40, passes through the collar 36 against -

.' 40

adapted to be placed within said collar 36, to
form, when secured therein, as hereinafter de-
scribed, a complete grooved ball-bearing. A

the side of said segment 39, and rigidly holds
the latter in position against the segment of a

~ collar, 37, a set-nut being placed on said screw,

as shown, to prevent its becoming loosened.

A serew-cap, 41, (shown in front, rear, and

~edge views, in Fig. 16,) is adapted to be

~shaft 42 of the pedal is placed in the latter,

£

60
~ end of the shaft 42 being screw-threaded, as

~ the crank-arms of the bicycle.

screwed 1into the collar 36, as shown: in Fig.

15, thereby tightly closing the ball-bearing on
the onter end plate of the pedal and keeping
all dust from entering the bearing. The

in the position shown in Fig. 18—that is to say,
with the ball-bearing grooves z z concentric
with the grooves in the aforesaid parts 39 and
37, 1In which the balls 38 are held, whereby
said shaft is given a bearing solely on said
balls. - A screw-cap, substantially like said
cap 41, 18 screwed into the- collar 36 on the
rear end of the pedal, but is suitably per-

forated to allow said shaft to pass through it,
and it screws against a suitable collar on said

shaft, to prevent the entrance of dust, the rear

shown, to provide for attaching the pedal to

The said re-
movable grooved segment provides for the in-

troduction of the shaft into the pedal and then

for placing said segment, with the balls there-
in, onto the shaft, and subsequently securing

| said segment, as before described. The con-

struction of the foot-treadle with said ball-
bearings obviates any perceptible frictional

resistance to the usunal oscillating movement

which is imparted to the pedal when the foot
is acting thereon 1n the ordinary way.

The end plates, 35, of the pedal are united
by two bolts, 43, one of which is shown in
Fig. 13, which bolts pass through the said
plates and through two tubular pedal-bars,44,

‘the ends of which are slightly let into the 1n-

ner sides of said end plates to assist in retain-
ing said bars in a proper position, over which
bars and around the same, between the end
plates, is placed a covering for the pedal, con-
sisting of an endless apron, 45, made prefer-
ably of rubber and having a roughened sur-

face, as shown in Figs. 18 and 19, said cover-

ing 45 being made of an elastie material and

roughened, as aforesaid, providing an easy

bearing for the foot and one which so con-
forms itself to the surface of the shoe-sole as
to peculiarly adapt it to the requirements of
a foot-pedal covering. |

Fig. 20 illustrates in side elevationa wrench

which is adapted to fit onto the end of the

serew-cap 41, for turning the latter in, the col-
95

lars 36 on the end plates, 35, of the pedal.
What I claim as my invention is— .
1. A tubnlar backbone for a bicycle,having

walls of decreasing thickness from the head or

neck thereof to or nearly to its lower end,sub-

stantially as set forth.

2. A fork for a bicyele, having tubular arms
the walls of which are of decreasing thickness.
from the fork-head to or nearly to their ex-
tremities, substantially as set forth.

3. The handle-bars of a bicycle,constructed
from tapering tubes having walls which are
of decreasing thickness from the fork-head to-
ward their extremities and united by a cy-
lindrical plug to which their larger ends are
secured,said plug having thereon a projecting
collar,combined with a bracket-bearing on the

70

79

30

90

100

105

110

side of the fork-head to receive said plug and

‘having a slot therein to receive the collar on
the latter, and a clamp-block secured over said

bracket-bearing,having a slot therein in which

I1§

said collar also engages, substantially as set

i forth. |

4. The bhandle-bars of a bieycle,eonétructed
from tapering tubes having walls which are of
decreasing thickness from the fork-head to-

ward their extremities, substantially as set

forth. | -
5. A bicycle-saddle consisting of a seat, 24,

of leather or similar material, an arm, 27, piv-

oted at a point between its ends to the back-
bone of the machine, the upper end of which
is connected to the rear end of said seat and
having anadjusting-screw,30, in its lower end,

an elbow-lever, 33, pivoted to the head of the

backbone, having one arm connected to said
seat, and its second arm extending over the

backbone, and a spring interposed between

the latter and said second arm, substantially

| as set forth. _ . |

120

125

I30
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6. A Dbicycle-saddle consisting of a seat, 24,
of leather or similar material, hfwmcr two me-
tallic re-enforcing strips, 25, seeured to the un-

der side thereof, an arm, 27, pivoted at a point |

between its ends to the backbone of the ma-
chine, the upper end of which is connected to
therear cnd of said seat and having an adjust-
ing-screw, 30, in its lower end, an elbow lever,

33 pivoted to the head of the backbone, lmv-
inn* one arm connected tosaid seat and 1ts see-
ond arm extending over the backbone, and a
springinterposed bebween the latter and said
second arin, substantially as set forth.

7. A seat for a bicycele saddle, constructed
from flexible material, substantially as de-
scribed, and provided with the flexible metal-
lic re- enfOI’CII’]ﬂ' strips 25.secured to the under
side thereof, Substantim}y as set forth.

8. A foot-treadle for bicyeles,provided with
end plates, 35, each having a collar, 36, and a
grooved seg ment of a coilar, 37, within the
latter, combined with the re nmmble n‘rooved

362,407

ring-segment 39, the annularly-grooved shalft
42, a series of balls fitting szud orooved seg-
ments and providing a bearing for said shaft
near each end thereof, and a suitable cap, sub-
stantially as described, screwing into said col-
lar 36, substantially qs set forth.

9. A biecycle-saddle consisting of a seaf, 24
of leather or similar material, an arm 27,p1v-
oted at a point between its ends to the back-
bone of the machine, the upper end of which
is connected to the rear end of said seat,an el-
bow-lever, 33, pivoted to the head of the back-
bone, having one arm connected to said seat
and 1ts second arm extending over the back-
bone,and a spring interposed between the lat-
fer and said second arm, substantially as set
forth. |

WARWICK.

' (G 1O,

Witiesses:
H. A. CHAPIN,
G. M. Coaye

T'HO.
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