No. 733,518 - PATENTED JULY 14, 1903.
P. W. TILLINGHAST. ' .
BICYCLE.

APPLICATION FILED JULY 13, 1896. | |
N0 MODEL, | - | - 4 SHEETS—SHEET 1.

V') 7
' | L - - @ |

THE MOA#IS SETERS CO., PHOTO-LITHO , WASHINGTON, D. €.




No. 733,518, ~ PATENTED JULY 14, 1903.
- P. W. TILLINGHAST.
' BIOYCLE,

APPLICATION FILED JULY 13, 1896. |
NO MODEL, . | 4 SHEETS—SHEET 2.

ru::.//?.




No. 738,618, L pATENTED JULY 14, 1908,
P, W. TILLINGHAST. -
BICYCLE.

O¥ FILED JULY 13: 1895

APPLICATI

48 BFETS—SHEET $-

K0 MODEL.




No. 783,518, ~ PATENTED JULY 14, 1903.
P W. TILLINGHAST. '
~ BICYCLE.

| APPLICATION FILED JULY 13, 1866. :
NO MODEL, o 4 SEEETS—SHEET 4.

' Wiae 9% 5 '"Imf mxoc

W/?/

ms PETERS €0O. PHOTO-LITHO.. WASHINGTOHN, o.C..




(I

io

15

20

30

35

40

45

50

N o, 753,518

UNITED STATES

Patented .ffuiy i4, 1903.

PATENT OFFICE.

PARDON W. TILLINGHAST, OF PROVIDENCE, RHODE ISLAND.

BICYCLE.

SPECIFICATION forming part of Letters Pateut No. 733,518, dated J uly 14, 1908.
Application filed July 13, 1896, Serial No. 599,008, (No model.)

To all whom it may coneers: |

Be it known that I, PARDON WILBUR TIL-
LINGHAST, manufacturer, a citizen of the
United States, and a resident of the city of
Providence, in the county of Providence, in
the State of Rhode Island, have invented cer-
tain new and useful Improvements in Bi-
cycles; and 1 declare the following to be a
specification thereof, reference being had to
the accompanying drawings.

Like letters indicate like parts.

Figure 1lis a side elevation of myimproved
frame for bicyecles. Fig. 2 isa side elevation
of one of the combined frame-tips with its
tube and bearings. Fig. 318 a top plan view
of the same. Fig. 41s a side elevation of an-
other ot the frame-tips with the tube con-
nected therewith. Iig. 5 isa top plan of the
same. Fig. 61s a side elevation of the rear
bottom frame-tip, tube, and lug. Fig. 7 is a
top plan view of the same. Fig. 8 is a side
elevation of the lower frame-tip and tube.
Fig. 9 is a top plan of the same. Fig.10 isa
side elevation of one of the clips used upon
the frame. Fig, 11 is a sectional view of the
central brace with the clips attached thereto.
Fig. 12 is a perspective view of the ends of
the struts to illustrate their forked form.
Figs. 13, 14, 15, 16, and 17 show in side ele-
vation modified forms of the frame. Fig. 18
is a front elevation of the steering-head.
Fig. 19 shows the handle-bar in front eleva-
tion and one of the bearings in diametrical
cross-section. Fig. 20 shows in side eleva-
tion a tubular steering-head in combination
with my improved frame. Fig. 21 1s a front

elevation of a device to hold the rear wheel

to the frame. FKig. 22 is a side elevation of
the same. Fig. 23 is a side elevation of the
handle-bar adjustment. Fig. 24 1s a side
elevation of the bicycle-frame to illustrate
the bending of the struts and the mode of
tichtening the same in position.. Fig.25is a
top plan of the same. Figs. 26, 27, and 28
are views of the strut-tightening . devices.
Fig. 29 1llustrates the clamping-serew. Fig.
30 is a front elevation of the fork. Fig. 81
illustrates the manner of cutting the wooden
strut for the purpose of bending the same
into the forms shown in Figs. 24 and 30.
Myinvention relates tothe frame and steer-

1 combination of a frame of struts and ten-

sional devices to form a truss, in making 2
steering-fork and steering-head by using two
side pieces, substantially parallel, which ex-
tend from the front axle to the upper frame-
bearing, with cross-pieces to join sald side
pieces, and providing means for the reception
and holding of the forward end of the frame

and in novel means of attaching the rear

wheel to the frame.

The characteristic feature of my said 1m-
provements is the substitution of wooden
parts for the usual metalliec ones in order to
diminish weight and reduce the cost. Inor-
der to accomplish this substitution success-
fully, the mode of construction must be

greatly modified and many new elements or

parts introduced. I use in this construction
any suitable wood, preferably ash or hick-
ory, which I make in strips of the necessary
form and size and then steam them and bend

and confine them in the required shapes un-

til they are thoronghly dried. This process
being well known in the treatment of wood
needs no further description here.

In Fig. 1 I show one form of the frame,

which is made of duplicate longitudinal

struts a, extending from the rear axle to the
steering - head. The forward end of each
strut a issplit or bifurcated to a considerable
extent and spread, as illustrated in Fig. 1,
and the rear end is also bifurcated and spread,
but toa much less extent, as there shown. A
cross-strut b extends from the crank-axle to
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the saddle and has its ends bifurcated and

spread, as seen in Fig. 1. - The strut b passes
between the struts ¢ a and is centrally se-
cured in position, as shown 1n detail in Fig.
11, by means of a clip bolted to a cross-brace.
Said brace is bolted to the struts a a on the
inner side thereof, and the clips, passing over
sald strats, are fastened to the cross-brace.
The front strut or.-bar ¢ serves to keep the
forward bent ends of the struts a o extended,
as fully seen in Fig. 1, which ends form a
backing forthe bearings at the steering-head.
The ends of the strut ¢ are bifurcated and
spread, as shown in Fig. 18. | |
Suitable metallic tips are used at the ends
of the struts a and b, which extend crosswise
of the strufs at the ends thereof and laterally

ing-head of bicycles; and 1t consists in the | therefrom. At the forward ends of the strats
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gagement of the tensional device.

-also a large tubular bearing for
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a are the tips N, as shownin side elevation in | ably headed at one end and screw-threaded

Fig. 2 and in top plan in Fig. 3, where it is
seen that they each have a centrally-open tu-
bular socket adapted by flanges to receive
the upper cone-bearing, (see Kigs. 3, 18, and
19,) in combination with a connecting-piece
or cross-head having sockets adapted to re-
ceive the ends of the struts ¢. Said tips &
extend crosswise of the struts c and extend lat-
erally therefrom. This lateral extending of
the tips for the ends of the strutsgives a lat-
eral bracing and stiffens the frame. The
strut-receiving sockets have recesses, I'ig. 2,
substantially straight at their inner sides
and tapering bottoms.
of the bottoms of the recesses in the sock-
ets serves to accurately center the struts in
the sockets and causes the bearing to como
on the ends of the struts and to hold them se-
curely from movement, while the straight in-
ner sides of the sockets serve to materially
strengthen the frame. The tapering of the
sockets may beround or with flat sides. This
lafiter construction will serve to prevent a
wringing or twisting movementand wiil make
astiffer frame. Thetip/ihasaflange through
which 1t 1s secured to the strut ¢ by pins or
serews, as seen in Kigs. 2 and 19.
the socket for the upper cone-bearing and
the sockets for the struts o is a laterally-ex-
tending tube or cross-head, the purpose of
which 1s to furnish suitable mmeans for the en-
T'he tubes
or cross-heads are preferably made a part of
the metaltipsattheseveral endsof thestruats.
I prefer to have butone tube or cross-head on
each tip at the angles of the frame.

At the rear ends of thestruta is bhp frame-
tip g. (Shown in top plan in Fig. 7 and in
side elevation in I‘lu 6.) 'The tlp { also has
a tube or cross-head, two sockets for the re-
ception of the rear ends of the strut a, to-
gether with a slotted extension or lug p, ex-
tending rearward. (See Fig. 22.) -

At the upper end of thestrutbisthe frame-
tip f, (shown in side elevation in Fig. 4 and a
top plan in Fig. 5,) and comprising a tube or
cross-head and sockets, as there appears.

At the lower end of thestrut b is the frame-
tip . (Shown in side elevationin I'ig. 8 and
in top plan in Fig. 9.) Ithas socketa, a tube
or cross-head for the tensional devices, and
the (31‘::1111{-
axle. |

A two-inch separation of the rear ends of
the struts ¢ has been found to be sufficient
to brace theangles of the frame at that point,
and about the same separation is required at
the lower ends of the struts O, while the sepa-

ration of the upper ends of ‘the struts 6 is
preferably somewhat lessin extent. The de-
gree of separation of the forked ends of the

struts b and ¢ is governed by the width of ;

the central brace or bmeket and the frame-
tips f and A.
The tensional device is designed to brace

The tapering form

Between |

|

frame is shown in Fig. 14.

at the opposite end, like the wire spokes used
in the manufacture of bicycle-wheels. The
threaded end of the wire is serewed into a
nipple having a screw-threaded bore and
made with a head, the head being inside the
tubular cross-head, as shown, so that the nip-
ple projects through a hole in such cross-
head and extends outwardly. The headed
ends of the wirescd are inside the tubular por-
tion or cross-head of the several metallié
frame-tips. Said wires d extend from tip to
tip. Kach wire d thus constitutesa truss or
brace,which makesthe frame extremely rigid.
Instead of a single wire from tip to tip I pre-
fer to employ a set of four, (see Figs. 3 and

1 5,) and thus take advantage of the width of

the frame at the several tips. The tubes or
cross-heads should have a wall sufficiently
thick to withstand the strain exerted by the
pull of the tension-wires ¢. It is a feature
of my invention that I make these struts with
bifurcated ends or with quadripointed ends,
Fig. 12, which 1mpart great rigidity to the

frame and at the same time allow the use of

a much lighter stick than could otherwise be
safely employed.

The forking of the struts b and ¢ is more

desirable than joining them to the tips in
single sockets. The separation of the ends
serves to brace the frame-angles and, to-
-y
asubstantially central point, throws all strain
onto the ends of the forks and prevents a
tendency of the tips to turn or wring over
the ends of the struts, whiech 1s very notice-
able and dangerous when single sockets and
plain struts are used.

The upright strut & is bifurcated both at

- its upper and lower ends to better enable it

to intercept the strain transmitted to the tips
7 and 2 by the weight of the rider and the ap-
plication of the plonellm power. Instead,
however, of making the struts with bifur-
cated ends a larger number can be used sin-
cly and Sultably joined.

Fig. 13 1llustrates a modification in which
the S’nmbs radiate from a common center. I
prefer to carry two struts to each angle of
the frame and brace the whole in a similar
manner to the frame shown in Fig. 1. An-
other construction varyingslightly from this
The struts may
be likened to the spokes in a carriage-wheel,
radiating from a common center or hub, and
are braced by shrinking a band or bands onto
and over the ends of the spoke in the man-
ner employed by wheelwrights in setting a
tire.

The bracing of the frame may be varied
and keep within the scope of the invention.
Instead of using separate tensional devices
between theangles of the fraine a set of wires

may entirely encirele the struts, touching the

gother with thetensionaldevices,pulling {from
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means for tl'-"-"hfenlﬂﬂ‘ the wires to stiffen the

the struts, and 1t consists of wires d, plefer- | frame.
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Fig. 15 shows a further modification of the
invention. In thisconstruaction the strutsare
preferably carried in a direct line from angle
toangle of the frame, at which point suitable
sockets and connections are provided; and
the whole 1s braced, as in Fig. 1, by tension-
wires extending from angle to angle substan-
tially encircling the frame. The frame 1S

further strengthened by tension-wires from |

the top to the bottom of the central vertical
strut. The same struts may be used in con-
nection with the bmcmn‘ (Illustrated in
Fig. 16.)

“Another form of frame analogousto a car-
riage-wheel and within the scope of my in-
vention 1s illustrated in Fig. 17. A wood
felly or rim portion 1s empioyed, preferably
of the form shown, which may be a continu-
ous piece or one or more pieces joined. 'The
rear may be forked to receive the wheel, or
two felly-pieces may be used side by side.
An upright is used from the saddle to the
crank-axle, and the felly may be braced with
truss-wire from angle to angle, as shown in
Figs. 1, 13, 14, 0r16

As is apparent from the inspection of Iigs.
1, 13, 14, 15, 16, 17, and 30, a marked pecul-
larity of my construction of the bicycle-
frame is that I bend or place the saddle or
saddle-supporting angle or point of the frame
on or back of a ‘.}'Blblccﬂ line which'is par-

‘allel to and at equal distances from the lines

passing vertically through the rear axle and
crank -axle or from the line passing verti-
cally through the rear axle and a line ver-
tically tangential to the front outer edge of
the tire of the rear wheel. Such construc-
tion brings the weicht of the rider principally
upon the rear wheel, and for this reason a
greater speed can be obtained, while at the
same time to the extent that the front wheel
18 relieved of the weight of the rider it can
be more easily manipulated for steering pur-
poses and with less lateral or twisting {ric-
tion upon the ground as it is turned by the
handles and steering-fork.

In Fig. 18 1 show in front elevation the
steering-head, in which it 1s seen that there

are two parallel fork sides & % from the front |

axle to a point near the upper bearing of the
frame. This form 1s preferable when the

forks are made of wood, as the weight is borne '

on the upper ends and steadied at the lower
bearing of the frame. Alighter fork can be

= nised than when stopped just above the wheel,

as in the present styles of bicycles.

The lateral connecting-pieces [ [ are fitted
with a thread to receive the threaded pinsm,
on which the bearing-cones are arranged, as
in Fig. 19. One cone in each bearing fits
against Lhe head of the pin, and the other fits
into and moves with the angle-tips 24 /1 on the
frame. The upper connecting-piece [ not
only extends across from one fork side to the
other, but comes over and has a bearing on
the ends of the forks, as shown in Fig. 18.
The adjustment of the ball-bearings of the

steering-head ismade by serewing orunscrew-
ing of one or both of the pins m m into or out
of the lateral connecting-pieces//and holding
the same by the check-nut shown 1n Fig. 19.

The steering - head bearings may be ar-
ranged to throw the weight onto the lower set
of cones; but I prefer toplace the weight upon
the upper ends and steady the lower bearing
at the COHH@CHH”‘—DIGGGS
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The connecting-pieces ! ] are secured to the

- wood side by clips n, and to prevent a verti-

cal or twisting movement I provide the dowel-
pins 0o, which engage the holes in the wood
in the manner shown in Fig. 19. The metal
tips on the lower ends of the forks are fas-
tened to the wood in the same manner and
extend beyond the wood to receive the front-
wheel axle.
shouldered into the wood; but the pins fur-
nish the strongest and neatest way of accom-
plishing my object. It is not, however, nec-
essary to use such a steering-head as has been
described, as my improved frame can be

The connecting-plece may be-
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adapted to the tubular head and the forks

now in common use, as appears in Fig. 20.
Figs. 21 and 22 show a novel means of hold-
ing the rear- wheel axle to the frame. In
previous constructions the rear axle is held
between parallel forks open at the extreme
rear or having the lower fork detachable, and
it has been necessary to disconnect the chain
or detach the lower fork before the rear wheel
could be removed from the frame. My in-
vention provides for the removal of the wheel

withoutdisconnecting the chain ordisturbing

the fork. Iemploya single lug or extension
p on each side of the frame projecting rear-
ward. It rests upon the axle and is provided

with a groove r, which is parallel to the bear-

ing edge. A locking-piece s is made to re-
ceive and support the axle and by means of
a laterally-projecting piece or teat s’ engages
with the groove 7 of the lug p, and when the
axle-nut is screwed up the wheel is held se-
curely to the frame. To prevent a bind on
the thread of the axle, I provide a projecting

piece or teat s*, preferably integral with the
locking-piece and having a length equal to

the thickness of the lag or extension p. The
projecting

piece ' may engage the upper
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edge of the lug p instead of the groove r and

be operative. |

In Fig. 30, H is the fork -crown, having sock-
ets or recessed lugs at its ends into whlch
the upper ends of bhe fork are received.

In Fig. 26, I is the seat for the saddle-post,

which enters and passes the circular opemnn'

there shown. Said post can be secured in
place therein by means of a clamping-serew.
The seat 1 has a flange, at the ends of which
are lugs recessed to receive the forked ends
of the bar K.

J is a channel-piece preferably havmﬂ' the
channel open on one side in which the forked
ends of the bar K fit. Fig. 27 shows said

channel-piece in detail, one “view thereof be-
ing in-elevation and the othier in section on
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the dotted line 1 y 1. A serew having a head
passes through said channel-piece, as seen in
Figs. 26 and 27 and enters the flange of the
seat I. 1Itis 0perated by the nut shown in
said figures. If the screw is made with one
portion threaded right-handed and the other
left-handed, the head of said screw may be
dispensed with.

The action of the scerew is to draw the bar |

I toward the seat I, and so to tighten and
stiffen the frame. The flaring or divergence
of the channels or grooves in the part J and
the forking or spreading of the ends of the
bar I enable the channel-piece so to draw
the bar K when the screwisturned. Inlike
manner channel-pieces are placed at the ends
or bends of the other barsin the bicycle-frame
1llastrated in Ifigs. 24, 25, and 30.

Ieclaim as a novel and useful invention and
desire to secure by Letters Patent—

1. In a frame for a bicycle or other vehicle,
the combination of wood struts having forked
ends socket-pieces adapted to receive said
ends and adjustable tensional devices, en-
gageable with said socl{et-pieees substan-
tmlly as described.

2. Inabicycleorother vehicle,a main frame
consisting of struts having forked ends and
laterally- extending cross-heads adapted to re-
celve sald ends, respectively, and tensional

devices or stays connecting the ends of said

cross-heads to form trusses for the purpose
of stiffening said frame, substantially as speci-

fied,.

3. Inabicycleorother vehicle,amain frame
consistingof twoormorestruts, having forked
ends and laterally-extending cross-heads
adapted to receive the ends of said struts, re-
spectively, and tensional devices connecting
the ends of said cross-heads to stiffen said
frame longitudinally and latsrally, substan-
tially as described.

4. Inabicyecleorothervehicle,a main frame
consisting of wood struts, metal socket-pieces
adapted to receive the ends of said struts, re-
spectively, and each having laterally-extend-
ing cross-heads and truss-wires connecting
sald cross-heads at the ends thereof, and also
at points intermediate of said ends, substan-
tially as shown.

9. In a frame for a bieycle or other Vehwle
wood struts having forked ends in combina-
tion with tensiona_,l devices and means for con-
necting said struts and tensional devices to
form a truss, substantially as described.

6. Ina bicycleorothervehicleamain frame
consisting of longitudinal struts extending |

733,518

| approximately from end to end of the framsé,

converging at their forward ends and spread
apart at their rear ends to admit a wheel be-
tween them, additional struts crossing the
longitudinal struts and tensional devices con-
necting the said struts to form a truss, sub-
btanmally as described.

- 7. Inabieycleorothervehiclea main frame
consisting of longitudinal struts extending
approximately from end to end of the frame,
converging at their forward ends and spread
apart at their rear ends to admit a wheel be-
tween them, additional struts extending ap-
proximately at right angles to the longitudi-
nal struts, in combination with tensional de-
vices connecting the said struts to form a
truss, substantially as described. |

8. Inabicycleorother vehicle a main frame
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consisting of longitudinal struts extending

approximately from end to end of the frame,
cross-struts approximately at right angles to
the longitudinal struts, truss-wires {or con-
necting the said struts to truss the frame, and
provided with suitable devicesfor attachment
to a steering-fork, and means for attaching a

saddle, a rear-wheel axle and a crank-shaft

to the frame, substantially as described.
9. Inabicycleorothervehicle,amainframe
comprising wood struts arranged longitudi-

80

nally to the frame, having their ends sepa- .

ratedin both a vertical and a lateral direction,
suitable connections between them, cross-
struts above and below them, and tensional
devices or stays applied to the whole to form
a truss, substantially as described.

10. In a Dbicycle or other vehicle, a frame
consisting of bars having forked ends spread
apart and connecting-pieces engageable with
said bars and provided with sockets to receive
said forked ends and tensional devices to hold
sald connecting-pieces and bars together in
said sockets, substantially as set forth.

11. In & bicycle or other vehicle, a frame
consisting of bars having forked ends spread
apart and connecting-pieces having sockets
adapted to receive the tips of said forked
ends, channeled pieces having grooves whose
sides converge inwardly and adapted to re-

ceive said forked portions of the bar to en-

gage the flaring edges thereof and a screw
passing from said channeled pieces to said
connecting-pieces, substantially asdescribed.

PARDON W. TILLINGHAST.

" YWitnesses:
WARREN IR. PERCE,
DANIEL W. FINK.

Qo

95

ICO

105




	Drawings
	Front Page
	Specification
	Claims

