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UNITED STATES

PateEnT OFFICE.

ROBERT M. KEATING, OF SPRINGFIELD, MASSACHUSETTS.

VELOCIPEDE.

SPECIFICATION forming part of Letters Pa,tent No. 420,803, dated Fe‘brua,ry 4, 1890,

Apphmtlon filed October 4, 1889, Serial No, 326,046,

(No model.)

To all whom it may concern.:

Beit known that I, ROBERT M. KEATING, a
citizen of the Umted states, residing at
Springfield, in the county of II&mpden and
State of Massachusetts, have invented new
and useful Improvements in Velocipedes, of
which the following is a specification.

This invention in velocipedes particularly
relates to that class thereof known as “Safely
bicycles,” although some of the features, as
will hereinafter appear, are applicable to
velocipedes of other descriptions; and the in-
vention consistsin the construction and ecom-
bination of various parts, all substantially as
will hereinafter more f ully appear, and be set
forth in the claims.

Reference is to be had to the drawings ac-
companying and forming part of this speeci-
fication, in which 51_111113,1 characters of refer-
ence indicate corresponding parts in all the
views. |

Figure 1 is a side elevation of a Safety.bi-
cycle constructed according to thisinvention.
IFig. 2 1s & cross-sectional elevation, on an en-
larged scale, of the intermediate portion of
the frame and the driving mechanism sup-
ported thereon. Tig. 3 is a side elevation of
the mechanism shown in IFig. 2, as seen looking

‘at said view from the left, Wlth parts broken

out, and the driving-shaft shown in Cross-sec-
tion for better iilustmt_ion.
sectional view of a ball-bearing. TFig. 5 is a
sectional elevation of part of the fork-head
and the neck of the backbone, and of parts
employed in the connection of the one with
the other. Fig. 6 is a longitudinal sectional
view of a blace bar, to be hereinafter more
particularly described. Fig. 7 is a view in
perspective of a bicycle- handle of an Improved

form.
In this machine the front fork is provided,

to constitute what is usually termed the

“fork-head,” with an upward spindle-like
extension'l, of considerably smaller diame-
ter than the usual fork-head, and the neck of
the backbone terminates in a tubular por-
tion or head 2, as shown in FKig. §, the axis of

which tubular head is inclined upwardly and

rearwardly from a vertical line to correspond
to the obliquity of the fork-head, the inner
diameter of said terminal tubular head of the
backbone being considerably greater than

;held
made certain to always turn with the head

Fig. 4 1s a cross-

the diameter of the fork-head spindle. The
upper end portion of smd fork-head spindie
is screw-threaded, as-at 3, said spindle re-
celving therebelow a tubular bushing 4, of
hard Steel which is held in place by the nut
5. Theupper and lower ends of said tubular

‘backbone-head is formed with a circular rab

bet 6, screw-threaded at its orifice, and in
each of said rabbets is placed a ring 7, hav-
Ing its corner toward the end of the head and
also toward its axis, grooved, as at 8, to form
in part the bemmﬂ-cha;nnel for hardened
balls ‘9, each of S.‘:’:le channels being further
tormed by the groove 10.in the corner of the

59
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nut 12, which screws into said threaded ori-

fice at each end of the tubular backbone-
head. Each of said nuts has a flange 13

overlying the end of the backbone-he&d the

edge of which is serrated, and said nuts are
irmly against turning on the head, but

by dogs 14, secured on the backbone-head by

| Serews and engaging the serrations in the

sald nu‘(s The balls bearing in

anges of

‘and confined against endwise movement- by

the annular channelb formed by the said
rings 7 7 and nuts 12 12 bear by their inner-
most surfaces on the periphery of said tubu-
lar bushing. The lowermost nut 12 _extends
downw &1(11}? below the plane of its flange in
a neck-like portion 15, closely blll‘lOl‘llldlIlﬂ the
fork-head or spindle, bemﬂF at 1ts end portlon
screw-threaded, and the ﬂanwe portion of

said nut on its 10we1 surface 1s provided with
an annular ball-groove 16, of semicircular or
other equwfﬂent cross-section. below said
flange is a collar 17, loosely fitting around the
downwm*d neck-like extension 15 of the lower
nut 12, in the upper surface of which is an

‘annular groove which is opposite to and cor-

1(,Sponds with the said groove 16, and the

15

80.

90

hardened balls 18 are p10v1ded Wlthm and

between said upper and lower grooves to
form a ball-bearing between the sa-id collar
and the nut, forming practically part of the
backbone-head, which parts have movements
of partial rotation, the one upon the other.
below the said collar 17 is a nut 19, which
screws on the said neck-like extension of the
nut 12, and below said nut is a check-nut 20.
The under side of the said collar 17 and the
upper side of the nut 20 have formed therein

95
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annular grooves 22, in which balls are placed
to form a ball-bearing between sald collar
and the nut below it. |

The means of attachment of the handle-
bar post 24 to the fork-head consists of a
socketed piece 25, split longitudinally and
internally threaded, and secrews onto the
said threaded extremity 3 of the fork-head,
whereby it is adjustable up and down. »aid
socket-piece 25 of the handle-bar post has
each side of its split an ear-piece 26, and a
screw acts through and upon said ear-pieces
to draw them together and binds the socket-
piece on the fork-head.
post 24 is pivotally connected to the socket-
piece, as at 27, so that it may be swung for-
ward and back subject to the aection of
springs applied as follows: On the socket-
piece is a forwardly-extending arm 28, fixed
thereon, and above same,fixed on the handle-

bar post, is another forwardly-extending arm

29, and a rod 30 passes from the bottom of
said lower arm through same and loosely
through and above said upper arm 29, receiv-
ing at its upper end a lock-nut 32, which
serves as a stop for one end of a spiral spring
33, which Dby its other end bears on the
upper side of said arm 29 and between the
lower side of said upper arm and a suitable
rest therefor, which may be the upper side
of the lower arm, butis preferably comprised

in a lock-nut 34. On the rod just above the

lower arm 28 is placed a spiral spring 35, the

one of said springs acting against the other to

normally maintain the handle-bar post in the
proper upright position, as shown, and con-
sequent upon the provision of the devices
just described the handle-bar is freed froin
the disagreeable rigid and vibratory effect
common to many other machines. The said
upper arm 29, which is extended outwardly

~beyond the point of passage through it of
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50

55

6o

B R ey

said spring-rod 30, hasan engagement with a
nut on a rod 36, which by its lower end 1s
connected to the forward arm of an elbow-
lever 37, pivoted on the backbone-head. The
engagement of said elbow-lever arm 37 with
the rod 36 is.such that when the arm 1is
swung upwardly as the handle-bars are
swung rearwardly it will move freely away
from the nut on the rod withouteifect on the
latter, but on forcing forwardly on the han-
dle-bars the rod will be depressed, swinging
said elbow-lever 37, with the rearward arm
of which one end of a connecting-rod is at-
tached, which by its other end 1is connected
to one end of a lever 39, intermediately piv-
oted on the frame 40 of the machine in ad-
vance of the sprocket-driving and. brake
mechanism, which is located at 42, and with
the other end of said lever 39 one end of a
rod 43 is connected, which by its other end
is connected with an arm 44 on a *“quick-
thread ” serew,which engages both lug-formed
ends of a friction-brake ring or strap 45, that
surrounds a drum 46 on the crank-axle 47,

The handle-bar 48 is provided with a brake- |

R e

The handle-bar

lever 50, intermediately pivoted thereon, one
end thereof extending into proximity to one of
the handles of the handle-bar, and to the other

end thereof one end of a connecting-rod 49 1s

attached, which by its other end 1s also con-
nected with the forward arm of said elbow-
lever 37. It will be seen that thesaid elbow-
lever 87 may be swung to operate the brake-
lever ring 45 by swinging the brake-lever o0

‘on the handle-bar, or by swinging the han-

dle-bar post forward. Riders seeing danger
ahead will instinctively, as if to ward it off,
throw their hands forwardly, and thereby al-

most unconsciously the brake will be applied,

and vet, on premeditation, the brake may be
employed with less discomfort by swinging
the lever 50. Both forms of the brake-actu-
ating mechanism are to be employed in one
machine, it being deemed desirable, in order
to render to the machine the most effective
equipment, to so provide both brake-operat-
ing devices. |

The legs 52 of the front fork at each side
of the wheel are provided with rigid rear-
wardly and upwardly extending bracket-pro-
jections 53, which may terminate about op-
posite the rim of the wheel, and on the ends
thereof are connected spring-arms 54, which
extend forwardly and npwardlyinto a pivotal
engagement with the ring 17 beneath the
lower nut 12, which is in screw engagement
with the backbone-head; and it is by the pair
of such spring-arms 54 that the tubular head
of the backbone is yieldingly supported on

the spindle-like fork-head, a vertical play ot

the one upon the other being permitted, as
will be perceived on inspection of said Fig.
5, the series of balls 9 9 serving to insuare
easy movements of the fork and backbone
heads one on the other, whether they be move-
ments of partial rotation or of up and down
slide. |

In Figs. 2 and 3 the driving mechanism is
shown, in connection with which the brake
devices set forth are applied.
tal and transversely-extending crank-axle 47,
which is mounted in suitable Dearings in
hangers 506, supported from the frame, has
fixed thereon a bevel-gear 65, and on a yoke-
frame 58, formed with the suspension means
for the axle-bearings, is a downward- stud
59, on the lower end of which is a quick-
thread screw 060, and above said screw on
said stud two bevel-gears 62 063 are com-
prised together as a single part united by the

tubular neck 64, embracing said stud, and

the upper of said gears meshes with the gear
65 on the crank-axle, and the lower gear 63
meshes with a gear 66, aftixed on the sprock-
et-wheel 67, which is loose on the crank-axle
when the said double gear is in its upper-
most position; but said gear 62 may drop out
of engagement with the axle-gear 65, and the
gear 63 may drop out of engagementwith the
sprocket-gear, as will appear in connection
with means for securing a raising or lowering
of the double gear on the stud which are to
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be provided, and, as shown, said means con-

sist of an arm 68, havmg an engagement
with the quick screw-threads on Ebld stud,
whereby on a partial—say a quarter—turn of

said arm 1t will move up or down on said stud
sufficiently to throw the gears either into or
out of engagement with the axle and sprock-
et-gears, as the case may be, said double gear
1e5131n0 on the hub of said arm and fleely Io-
t&tmﬂ‘ independently thereof. A rod 69 is
by one end connected to said arm 68, its other
end being attached to one end of a lever 70
inter medmtely thereof, pivoted on the frame,
(see Fig. 1,) and to the other end of said lever
70 a eonneetmn -rod 72 1s attached, which by
its other end is seecured to one arm of an el-
bow-lever 73, which is pivoted on the back-
bone-head, and totheotherarm of said elbow-
lever one end of a connecting-rod 74 is se-
cured, which by its other end is attached to
the end of a lever 75, pivoted on the handle-
bar 48, which lever may be of similar form,
and is mounted on the handle-bar in a simi-
lar manner to the brake-lever 50, its handle
end, however, extending to the opposite end of
the handle-bar from that at which the handle
end ot the lever 50, for operating the brake,
terminates. By moving said lever 75—say,
when the double gearisin the position shown
in Figs. 2 and 3—-—the hub of arm 68 in turn-
ing will move axlally down the stud 59, and

the gears 62 and 63 will pass out of engage--

ment with the axle and sprocket-gears, re-
spectively. It will be noticed that the inner
1nclined periphery 77 of the gear 63, bound-
ing the cored-out portion of said gear, is
coutw*uous with the lower end of a spring-
arm 78, which by 1ts upper end is secured on

-~ a part of the hanger-fixture, so that as the

40
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gear 18 raised 1t Will forece said Sprinﬂ—a,rm to
the leit, there being next to said spring-arm

surroundmﬂ' the cude 47 a member 79 of a

cluteh, Whlch as sald spring-arm inoves to
the left moves with 1t and out of its engage-
ment with the other member 80 of the cluteh
which is formed on the hub of the sprocket-
wheel 66. Thus the sprocket-wheel may be
driven directly from the crank-axle when the
gears 62 and 65 and 63 and 66 are out of en-
gagement and the clutch members are in en-
gagement, or when said clutch members are
out of engagement and the said gears are in
engagement the sprocket will be driven from

~the axle through said gears, and by making

the gear 62 smaller than the axle-gear 63 an
increase of speed is insured; or, on the other
hand, the machine may be equipped with the
driving mechanism arranged as desecribed,
but having said axle-gear (62 smaller than the

gear 63, in which event an increase of power

18 Secured which would be advantageous
where the mswhmes were to be employed to
a considerable extent in hill-climbing.

In Fig. 2 is shown an improved ke3 ing de- | e
vice for securing the cranks 82 on the crank-
axle 47, which consists in forming one end

portion of the key-grooves in the shaft and |

' in the hub of the crank of anincreased depth
as at 85, and to form the key 84 with double
111(311111110 enlargements, as seen at 85, the end
of the key which i is of the smallest dlametel
being threaded, receiving thereon a nut 86,

| 'T'.ﬁc.a

70

Wthh on serewmﬂ' up ammst the end face

of the crank and shaft dmws the inclining
parts of the key with 111016.‘;158(1 force upon
the inclined-groove walls therefor.

"The ball- bearmﬂ shown in Fig, 4, which 18
a form of ball- bemmﬂ' to be admnt&weously
used for the crank- axle 47, as well as for other

/75

rotating parts in veloclpedes consists of the 8o

collar 68 to be affixed on the shaft the outer
surface of which 18 of step form, comprising
three peripheral surfaces 89, 90 and 91, of
varylng sizes, and two shoulders or rests 92

and 93, and the smaller peripheral portion 91 83

I e‘ctern:zblly screw-threaded. The corner of
the shoulder 93 is cut out to form the arc-
shaped channpel 94. The outer box 95, within
which-the axle runs, is of annular form of L

shape in cross- section surrounding said eol- go

lar, bearing peripherally thereon by the por-
tion 90, an annular space being left between

‘the pmtwn 97 thereof and said collar 88, and

theinner peripheryofsaid portlon 97 of the box

is screw-threaded,into which is entered an ex-. g3

ternally threaded annular plug or nut 98, hav-
ing intermediate of the length of its inner
peuphe1 y an inward extension or rib 99,
formed with a peripheral groove 100, of semi-

circular cross-section, Wthh matcheq with

and forms a eontinuation of the groove 94 in
the collar, the said rib 99, by its inner end,
bearing on the shoulder or rest 92 of the col-
lar; and an annular nut 102 of L shape in
Cross- -section, internally screw-threaded, by
said Screw-tm eads engages with those formed
on the outer pellphery of said ecollar, the
shoulder or rest 103 of said nut 102 bea,rlnn

on the outer end of the rib of said nut 98, and

the outer cornerof the inner end of said nut 1S
grooved or channeled, as at 104, to match both
the groove 1n the smd collar and the groove
in qa,ld rib 99 of the nut 98, the smd three
grooves conducing to form the annular ball-
ohambel the har dened balls being placed
therein, of course, as.the said parts are bein2
put to'ﬁcther, and it will of course be under-
stood that the collar 88 and the nut 102 are
as one, and the box 95 and the nut 98 are
also as one, and one set of parts may freely
rotate on the other, and that by reason of the
shouldered and screw-threaded formation of
the parts, as described, the ball-bearing is
rendered dust-proof.

The frame 40 (see IFig. 1) consists of a hou-
zontal intermediate portion 40* and for-

ICYD

105

110

115

120

123

wardly and rearwardly and upwardly extend-

ing portions 105 and 106, each having a curva-
fire cor responding more or less closely to the

rim of thewheels. Thesaid forward upwardly-

extending portion 105, constituting the back-
bone, as before mentloned ter mmateq in the
said backbone tubular hmd 2, and between
and connected to the end of said rearward

I30
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upward extension 106 of the frame and the
bearing for the rear wheel is a pair of stiff
springs 107—one of each at each side of the
wheel—and at the rear part of the interme-
diate portion 40* of the frame a rearwardly-
extended horizontal arm 108 is rigidly afixed,
which is bifurcated in two members to be at
either side of the wheel, and to the end of
each member of the said bifurcated arm-a
link-bar 109 is secured,which, by its otherend,
is affixed to the rear wheel-bearing. The said
springs 107 107 afford a yielding support for
the rear part of the frame, while the linked
bars 109 between the bearings and the horl-
zontal portion 108 of the frame resist or trans-
mit endwise longitudinal forces on the frame,
the pivotal features of said bars freely permit-
ting the springing motion of the rear end of
the frame. | *

The frame proper is formed of a single
blank of sheet metal, the side portions of
which are rolled longitudinally to form a
double tube, as seen in cross-section in Ifig.
9—that is, each side portion of the blank from
a point a little outside of a central longitudi-
nal line is bentor rolled upwardly and around
to return by its edge to or near to the said

‘central longitudinal line of the blank, the said

edge portions of both side parts.of the blank
being in contact, and are preferably to be
connected or held together by soldering, braz-
ing, or otherwise.

The saddle-post 110 is affixed on the rear
arc portion 106 of the frame in any suitable
manner, and an adjustable brace 112 is pro-
vided, which is adapted to be connected to
the intermediate portion of the backbone and
to extend therefrom to a connection with the
saddle-post or to the rear portion of theframe,
at quite a low point thereon, as may be most
desirable for the accommodation of gentle-
men or lady riders. Said brace-rod 1s formed
in two sections 113 114, one adapted to tele-
scope within the other and both thereof ator
near their adjacent extremities being exter-
nally screw-threaded and adapted to be en-
caged by right and left hand screw-threads
formed in the nut 115.
be adjusted as to length to extend from 1its
place of connection with the ear-piece on the
backbone to either the ear-piece on the sad-
dle-post or on the part 106 of the frame.

Concerning the “spade-handles” of bicy-
cles as at present formed, on the occasion of
falling the rider while grasping said handles
with the back of his palms near the cross-
piece 132 at the shank often gouges out the
flesh; but, as seen in I'ig. 7, the separated
arms 133 of the handle are bent so as to carry
the grip-piece 134 out of the plane of the said
cross-shank 132, whereby the liability to in-
jury, as above explained, is overcome.

What I claim 18— |

1. In a velocipede, the combination, with
the front fork provided with the arms 53, of

The said Dbrace can

420,805

the fork-head, and also to have a vertical

movement thereon, and the spring-arms o4,

connected to said arms 53 and supporting by
their forward ends the said backbone-head,
substantially as described. R

2. Ina velocipede, the combination, with the
front fork provided with the spindle-head
and having the arms 53, of the backbone
having the tubular head encireling said fork-
head and rotatable and movableup and down
thereon, the collar 17, and the spring-arms
54, connected to said arms 53 and to said col-
lar, substantially as described. |
8. The combination, with the front fork-
head spindle provided with the hardened
tubular bushing 4, of the backbone having
the tubular head encircling said fork-head
spindle, and balls bearing between said head
and said spindle, substantially as described.

4. The combination, with the front fork-

head spindle, of the backbone provided with

the tubular head having the rabbets 6 6 in
the ends thereof, the rings 7 7, let into said
rabbets, provided with the grooves 3, the an-
nular nuts 12, screwed into said rabbets and
provided with the grooves 10 and with ser-
rated peripheries, the balls 9 9, lying 1n said
orooves in the nuts and collars and between
them and said fork-head spindle, and the dogs
secured on said backbone-head and engaging
said serrated nuts, substantially as and for
the purpose described.

5. The combination, with the front fork-
head spindle, of the backbone provided with
the tubular head having the rabbets 6 6 1n

the ends thereof, the rings 7 7, let into said.

rabbets, provided with the grooves 8, the
flanged annular nuts 12 12, serewed into said
rabbets and provided with the grooves 10,
and the lower one having in 1ts flange the
ogroove 16 and provided with the downward
neck-like extension 15, the balls 9 9, lyingin
and between said grooves 8 and 10 and the
forlk-head spindle, the spring-supported col-
lar 17, grooved in its upperside, and the balls
18 in and between the groove in said collar,
and the one 16 in sald nut-flange, substan-
tially as and for the purpose described.

6. In a velocipede, in combination, the
front fork having the spindle 1, screw-thread-
ed at its upper extremity and provided with
the tubular bushing 4 and the nut 5, for con-
fining said bushing in place, the backbone
having the tubular head encireling said
bushed fork-spindle, and the handle-bar post
having in its lower end a screw-socket en-
gaging the threaded end of said spindle, sub-
stantially as and for the purpose described.

7. In a velocipede, 1n combination, a brake
mechanism on the crank-axle, the handle-bar
post pivotally mounted on the fork-head and

| provided with an arm 29, and connections he-

tween said arm and said brake mechanism,
whereby on a swinging of the said post the
said brake mechanism will be actuated, sub-

the backbone adapted by its head to rotate on | stantially as deseribed.
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8. The combination of the front fork hav-

‘ing the arm 28 and the handle-bar post piv-

oted on the fork-head and provided with the

carm 29, a spring applied to bear upwardly on
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sald arm 29, and a counterbalancing-spring
applied to bear downwardly thereon, sub-
stantially as deseribed. : -

9. In combination, the front fork having
thereon the arm 28 and the handle-bar post
pivoted on the fork-head and provided with
the arm 29, a spiral spring between said arms
28 and 29 and a spiral spring above the arm
29,a rod 30, connected to said arm 28 and
passed through same and through the arm 29
and said spiral springs, and the tension-regu-
lating nuts 32 and 34, substantially as de-
scribed.

10. The combination of the drum on the
crank-axle and the brake ring or strap sur-
rounding same and provided with the lugs,
and a screw for operating said brake-strap
provided with an arm 68, a pivoted lever 39
on the frame, and a connecting-rod between

sald lever and said arm 68, the fork-head and

the handle-bar post pivoted thereon and pro-
vided with the arm 29, the backbone-head
having thereon the elbow-lever 37, the rod 36
between said arm 29 and one arm of the el-
bow-lever, and a rod 38 between the otherarm
of said elbow-lever and said lever 39, sub-
stantially as deseribed.

- 11. The combination of a brake mechan-

ism on the crank-axle and the fork-head
provided with the handle-bar post pivoted
thereon and provided with thearm 29, cennec-
tions between said arm and said brake mech-
anism for actuating the latter on swinging
the handle-bar post, and a hand-lever pivot-
ally mounted on the handle-bar, and connec-
tions between one end of said lever and said
brake mechanism, whereby the latter may
also be operated by swinging said hand-lever,
while the handle-bar remains stationary, sub-
stantially as deseribed.

12. The combination, with suitable hanger-
supports,of the frame provided with the stud
59,0f the horizontally-mounted crank-axle pro-
vided with a gear 65, fixed thereon, and a slid-
ing clutch member 79, the sprocket - wheel
loosely mounted on the crank-axle, having its
hub formed to constitutea cluteh member and
having its rim formed into the gear 66, the
united gears 62 and 63, movable on said stud
59 and adapted to be projected into and out of
engagement with said axle and sprocket-wheel
gears, and a means for actuating said clutch
member, substantially as described.

13. The combination, with suitable hanger-
supports,of the frame provided with the stud
59, having thereon the quick screw-threads,
and the arm 68, engaging said threads, where-
by it is, when turned, movable vertically on
sald stud, of the horizontally-mounted crank-
axle provided with a gear 67, fixed thereon,
and the sliding and splined clutech member
79,the sprocket-wheel loosely mounted on the

crank-axle, having its hub formed to consti-

tute a clutch member and having its rim

formed into the gear 66, the united gears 62-

and 63, axially mounted on said stud 59 and
supported by the hub of the arm 68 and
adapted to be thrown into and out of engage-
ment with the said axle and sprocket-wheel
gears, and the inner periphery 77 of the gear
65 being of inclined form, the spring-arm 73,
by one end affixed to a stationary partof the
frame,its intermediate portion in engagement
with said eluteh member 79, and its free ex-
tremity extended into a position to be oper-
ated on by said inclined periphery of said
gear, and connections between said arm 68
and the head of the machine, whereby the
said gears may be shifted for alternate en-
gagement, substantially as described.

14. In a velocipede, the combination, with
the alternate gear-driving mechanism applied
on and in relation to the crank-axle, compris-
ing the axle-gear 65 and sprocket-wheel hav-
ing gear 66 and clutech member 80 thereon,
the united gears 62 and 63, and the support-
ing-stud 59, having quick serew-threads, the
arm 63 on said stud, and the splined cluteh

member 79, and means for shifting same, all

substantially as described, of a hand-lever 75,
pivoted on the handle-bar, an elbow-lever 73,
and an intermediately-pivoted lever 70 on the
frame, a connecting-rod 74 between said hand-
lever 75 and one arm of the elbow-lever, a

connecting-rod 72 between the other arm of

the elbow-lever and one end of said pivoted
lever 70, and a connecting-rod between the
other arm of said lever 70 and the said arm
63, substantially as described.

15. In a Safety bieycele, the combination of
the frame having the horizontal intermediate
portion and the bifurcated arm 108 and the
arc-shaped portion 106, extending rearwardly
and upwardly, with the spring-arms 107, ex-
tending between and connected to the rear
end of said frame portion 106 and the rear
wheel-bearings at each side of the wheel, and
the link-bars 109 between and connected to
said bearings and the members of said bifur-
cated arm 103, substantially as described.

16. The frame of a velocipede formed from a
single blank of sheet metal, having the side
portions thereof bent longitudinally a little
to each side of the central longitudinal line
of the blank upwardly and around, return-
ing together by their edges to or near to the
said central longitudinal line of the blank,
and forming two united tubes, substantially
as described and shown.

17. The combination, with the frame of the
machine comprising the intermediate por-
tion, the forward and rearward upwardly-
curving portions 105 and 106, each provided
with an ear-piece, and the latter supporting
the saddie-post, which is also provided with
an ear-piece, of the extensible brace-connec-

tion consisting of the members 113 114, one

telescoping within the other, each externally
screw-threaded, and the nut 115, having the
right and left hand screw-threads engaging
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sald screwed portions of the
113 114, and said brace-connection by one
end eﬂnneeted to the ear-piece on the forward
upwardly-extending frame and adapted Dby

its other end to engage the ear-piece either

on the saddle-post or the part of the frame
therebelow, substantially as and for the pur-
pose set forth.

18. Parts to constitute a ball-bearing con-
sisting of the collar of step form, wheleby
three varying circumferential surfaces 89, 90,
and 91 and two shoulders or rests 92 :;md 93
are formed, the smaller circumferential por-
tion 91 bemﬂ' externally screw-threaded and
the corner. of the portion 90 provided with
the groove 94, the annular casing 95, the

walls of which are of L shape in cross- %9011(}11
having the

portion 97 thereof mtel_]mll}

sald members

420,805

SCrew- 1:111*0.:1(1@(1 the annular nut 98, screwed
into said casing 95 .and provided with the
mtellml rib 99, bemuw by its inner end on
said rest 92 of the collar and having the periph-
eral groove 100, the annular nut 102 of L
shape in “eross - section, internally screw-

threaded to engage the external threaded -

portion 91 of a&ld collar, having therein the
agroove 104 and. by its 1'esb 10:.- bearing on
the outer end of the rib of said nut %, and
the hardened balls within the annular cham-

20

ber formed by said grooves, substantially as 3o

and for the purpose descr ibed. .
ROBERT M. KEATING.

Wi tnesses:
WM. S. BELLOWS,
J. D. GARFIELD.
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