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To all whom it may concerm:

Be it known that I, GEORGE W. FERNALD
a citizen of the Umted States, residing at

Needham, in the countyof N orfolk and Oom- |

monwealth of Massachusetts, have invented
certain new and useful Improvementsin Bi-

~ cycles, of which the following is a full speci-
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- frame.

fication.

My invention consists of certain improved
features of construction in bicycle-frames, my
main object being to cushion the rider against
the jarring ordinarily met with on roads and
tracks in amore thorough manner than is pos-
sible with a spring-saddle, or with any form of
spring-frame nowinuse. Tothisend Imake
my frame in parts jointed together and capa-
ble of motion about the joints in a vertical
plane, though stiff laterally. I moreover in-
terpose between certain parts of the frame a
spring which receives all the jarring and cush-
1ions the rider perfectly. This spring does
not detract from the appearance of the ma-
chine and is not apparent to the casual ob-
server, being a part of the mud-guard to the
rear wheel. In addition,the springacts as a
stiff brace laterally. The detailsof construc-
tion are as hereinafter fully described.

Referring to the accompanying drawings,
Ifigure 1 shows in side elevation a bicycle em-
bodying my invention. Kig.2is an enlarged
sectional view through the upper portion of
the mud - guard spring and adjacent parts,
showing the mode of connection of the parts
ton'ether Fig.3isatransversesection through
the mud-guard spring, on an enlarged Scale.
Fig. 4 shows.in plan one of the joints to the
Fig. 5 shows in section the mode of

- connection of the bottom of the mud-guard
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-spring to the frame and certain other details

of construction, and Fig. 6 shows in side ele-
vation a modified form “of frame embodymw
my. improvements.

Referringtotheform of machineillustrated
in Figs. 1 to 5, inclusive, of the drawings,
which has what is known as the “ diamond ”
style of frame, A is the socket-head, to which
is rigidly connected by brazing or otherwise
the upper tubular portion B of the frame,
which portion B may be made up of one or
moresections, as desired, butisrigid through-
out its length from front to rear.

-of the s

| leg of which is brazed at the top thereof to

the piece 7, which is jointed at b, in the man-
ner more fully described hereinafter, to a rear
connection of the tubular piece B. Ea.ch leg

B? of the rear upright fork is jointed at b® to

a fulerum-piece B* on each side of the rear
wheel, to which fulecrum-pieces are rigidly at-
tached the rear of each leg of the lower or
horizontal frame-work B? Each leg B? is
rigidly secured in front to a branch of the
piece D, which forms a bearing for the axle
sprocket driving-wheel D’. Between
the head A of the machine and the piece D is
interposed the curved piece B’ of the frame,
jointed at 0" to a connection 24 of the head
and at 0° to the piece D.
composed of the pieces B, B/, B? and B?, hav-

ing joints at b, b, 0%, and b, a,dmlttmﬂ' ot mo-

tion in the plane of the frame
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The frame is .thus
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1The mud-guard to the rear wheel is made -
in two pieces O and C. Of these the piece O -

uprlo'ht fork while the part C; which in.out-
ward appearance conforms to the shape of the

portion O,is in reality a spring jointed, as at

¢, at the tOp to"a connection of the rear up-
wht frame - fork and.at ¢’ to a connection

_of the bearing-piece D. By this construction

-1s fixed, being attached to the top of the rear -
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all the jarring and vibration due to the rough-

ness of the track are taken up by the spring
portion C of the mud-guard, which bends back

and forth slightly as 1oun*h places are en-

countered, thus serving to thorouwhly cushion
the rider.

- The exact manner of ;|0111tmﬂ* the various

portlons of the frame together is immaterial

so long as 1t is capable of motion in the plane
of the frame, but is quite stiff and rigid lat-
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erally. I have illustrated in detail,on an en-
larged scale,in Figs.2,4,and 5 forms of joints .

employed in the machine shown in Figs. 1.
W here two portions of the frame are movably
Jointed together, I prefer to have one portion
provided with embr acing-lugs, as 27, (see Fig.
4,) while the other has a smwle central lug, as
26, which accurately fits between the other

two the pivotal pin, asb’, being passed through
them in the usual manner. When deswed

the motion of the two parts may be llmlted

by a rule-joint, as shown in Fig. 2, which in-

dicates one manner in which the spring is

B shows the rear upright frame fOlk each | secured to the Junction of two parts of the
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frame.
sists of a curved piece of thin metal 12, of the
same width practically as the mud-guard.
Over this 1s placed a curved filling 5, prefer-
ably of hollow rubber, passing along nearly
the entire length of the spring, the filling 5
and the spring 12 being held together by a
cover 6, consisting, pr et‘erably, of thin rubber
tubmg, the contour of the complete spring
portion C of the mud-guard being the same
as that of the fixed pmtwn O so far as the
curved shape 1S concerned.

With reference now to Iig. 2, 20 is a piece

brazed to the rear of the npper ‘tube B of the
frame and has the two embracing-lugs 25.
8 is a piece similarly brazed into the top 7 of

therearuprignt{rame-fork., Thecentral por-

- tion-of the piece 8 projects forward and down-
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ward and is adapted to be embraced by the
lugs 25 on the piece 20, the two being hinged

 together beneath at 6. The lugs 25 at the
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rear are tapered backward, and the front of
the lug 8 is also tapered in such a manner

that a rule-joint is formed, which limits the

motion of the two parts hinged together at b.

9 is an ear extending rearwardly from the
lug 8 and embraced by two lugs 10 on a piece
firmly riveted or otherwise secured to the top
of the spring12. To the bottom of the spring
12 is riveted or otherwise secured the box 14,
which is adapted to fit between lugs on the
piece 15, this piece being bolted to the bear-
ing-piece D for the sprocket-wheel ¢’, being
the pivot about which the bottom of the spring

33 turns.
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- spring C bends or givesoutwardly. _
of the mud-guard spring C lengthwise and
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18 is a lug-piece brazed to the bottom of
the tubulal portlon B’ of the frame, being
hinged at 6* between the embracing-lugs 1/
on the piece 16, brazed to the bearing-piece D.
The motion of ‘the joint at 0% is naturally up-

“ward, while that at 6 is downward when the

rider is on the saddle, and the mud-guard
The bend

the distance between the middle of the vi-
brating spring and the wheel-rim may be ad-
justed by varying the natural position the

joint b? would assume when the machine is

at rest. Inorder toadmit of this adjustment,
I have providedat the lower end of the hinge-
Iug 18 a wedge-shaped angle-piece 21, which,
by means of the bolt 23, 1s secured to the

‘bearing-piece D and against the wedge-shaped

inner tongueof which the bottom of the hinge-
lug 18 bears when the machine is at rest—a.
e., with the rider off the saddle. In this po-
sition the middle of the spring mud-guard €
is obviously at its nearest position to the
wheel-rim. By interposing washers 22 of va-
rying thickness around the bolt 23 the posi-
tion of the wedge-shaped angle-piece 21 in its
slot may be varied at will and with it the
bend or curvature of the mud-guard spring
when at rest.

- In adapting my 1mprm» ed construction to a
drop-frame for ladies’ use some slight modi-
fications are necessary. In Fig. 6 1 have

can.

springs already in use.

spring,

|
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As here shown thespring proper con- | shown such a frame embodying my 1mp10ve-

ment. In this form of frame the horizontal

rear fork B? is rigidly secured to the drop

portion B’ of the frame, which portion B’ is
rigidly brazed to the head A. The fulerums-
pieces F on each side of the wheel, to which
pieces are rigidly secured the legs B° of the

upright rear fork, areseparate from the hori-

zontal frame-fork B? as shown. The piece
7 at the top of the uprightrear fork bears di-
rectly the saddle-supporting rod L, and has

| the top of the spring mud-guard C, jointed

thereto at ¢. The bottom of the mud-wuard

spring is jointed at ¢’ to the junction of the -
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rear horizontal fork. In order to limit the

motion of the spring in thiscase, I preferably
provide on each side the curved rod E, secured
at its upper end either to the piece 7 or to
one of the rods B2 as desired. This rod is
bent to a circular arc and plays in the sleeve
19, which is fixed on the fork B? the rod E
being provided with the shoulder ¢, which,
before the spring has reached the limit of
its resiliency, engages with the top of the
sleeve 19 and prevents farther bending of
the spring, this construction serving the
same purpose as the rule-joint at b in Fw 1,
which closes together and prevents further
motion of the parts about the joint when
the spring has been bent as far as it safely
The spring which forms a part of the
mud - gunard-also serves as a firm brace to
the machine laterally, so that the piece C

serves the threefold funections of a spring, a

brace, and a mud -guard combined. The

spring, being entuely concealed in the body
of the mud-n*uard does not detract from the

appearance of the machine, nor in any way
modify the graceful lines of a diamond frame,

as1s the case with the variously-shaped curved

tion of frame the spring-saddle ordinarily
used is unneecessary, since the frame itself is
perfectly cushioned. ¥or this reason I show
the saddle S arigid one, secured, without any
directly to its supporting-rod I.
through any cause the spring 12 should break,
the frame cannot collapse, since the lock-;[omt
at b would close up. The filling 5 and the
outer cover 6 of the part C would prevent the
parts of the spring from flying apart or eaus-

inganyinjury,even should the spring through

any unusual aceldent break.

While 1 have shown and descmbed a com-

bined spring, mud-guard,’and brace as ap-
plied to the rear wheel of a bicyele, I might

also adapt such a spring and mud—ﬂ'uard to
the front wheel, if desired.

I claim—

1. A jointed bleycle-fmme capable of mo-

tion aboutits jointsin the plane of the frame,
in combination with a combined cushioning-
spring mud-guard so arranged between parts
of the frame as to hold sald frame in normal
open position, and a locking device whereby

With this construc-
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the frame is prevented from closing too far

together against the pressure of the spring
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and from collapsing should the spring break,
substantially as deseribed.

2. A bicycle-frame made in parts jointed
together, whereby it is capable of motion
about its joints in the plane of the frame, in
combination with a combined mud -guard,
spring, and lateral brace pivoted at both ends

to parts of the frame, substantially as and for

the purposes described.

3. In a bieycle, a flexible frame, in combi-
nation with a resilient cushioning mud-guard
pivoted at both ends to parts of the fra,me,
substantially as described.

4. In a bicycle, a flexible fla,me, in combi-
na,tlon with a resilient mud-guard pivotally
connected at its ends with parts of said frame,
sald mud-guard consisting of the spring 12,

filling 5, and cover 6, substantially as and for

the purposes described. -

5. In a bieycle, the combination, with the
head A, of the piece B, rigidly fixed to said
head, rearuprightfork BS, pivotally connected

4

at b with said piece B or an attachment there-

| to, fulecrum-pieces BY jointed to the legs of

sald fork, rear horizontal fork IB? rigidly se-
cured to said fulerum-pieces, the piece B/, piv-

otally connected at 0" with said head and at

b° with said rear horizontal fork, and the com-
bined spring and mud-guard C, interposed
between the rear upright and the rear hori-
zontal forks, substantially as deseribed.

6. A bicycle having a flexible frame, in
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combination with a ﬁxed rear wheel, mud-

guard O,and a resilient rear-wheel mud-o'uard

(J formmn' a continuation of the ﬂ'uard O,
said cruard C being interposed between the
Uprln'ht and horlzontal rear forks, substan-
tially as and for the parposes described.
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In witness whereof I have hereunto set, my |

hand.

GEO. W. FERNALD.
“Witnesses: |

Wu. B. H. DOWSE,
ALBERT E. LEACH.
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