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(No model.)

o all whom it ma J CORCErTL

Be 1t known that we. EMMIT G. LATTA ELI]d
ADRIAN C. LATTA, of Friendship, in the
county of Allegany and State of New York,

have invented new and useful Improvements
In Bicycles, of which the following is a bpemﬁ

cation. |
The first part of this 111V611t10]1 lelates to the

construction of the driving mechanism of a

10

IS

20

abled to drive the vehicle

bicycle or tricycle, whereby the rider is en-

level or descending ground, or ab less speed

and with greater power on bad roads, uphill,
nst the wind, or whereby ‘rhe cranks.
may be. applied to the wheel Wlthout change

0 aga.

of motion when desired.

The second part of the invention relates to

the construction of the hub, spokes, and rim
of the wheel, and the means wher eby these
parts are connected together.

The invention consmts of the 1mplovements
which will be hereinafter fully desm 1bed, and

pointed out in the claims.
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- grooved Ssleeve.
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of the w heel

Inthe accompanying drawings, consmtmo' of
five sheets, Figure 1 isavertical section of our
improved drwmﬂ* mechanism. Ifig, 2 is a
cross-section in line z, g, 1. Fig. 3 18 a

fragmentary sectional elevation of the axleand
| CO]lHeCtlllﬂ parts.

Fig. 4 1s an end elevation
ol the 0011%1 which engan‘es with the spirally-
Fig. 5 18 a cross-section in
]111e x x, I'ig. 3. I‘10 6 18 a cross-section in

Hne ¥ J, I‘w' 3. I‘Jﬂ 7 18 a sectional eleva-
tion of the central p01t1011 of the driving--
wheel and one arm of the fork of.the ma-
§ is a sectional elevation of a
‘modified construction of the dri iving mechan-

chine. Iig.
Ifig. 9 is asectional elevation of the rim
ig. 10 is a face view thereof.
IFig. 11 18 & cross- -section of the tire. Fig. 12

1S,

is a section of the inner metallic portlon of the
13-illustrates the manner in which

rim. Iig.
the wire ]S bent of which the spokes are con-
structed. Iie. 14 is a face view of a portion
of one of the hub- flanges. -Figs. 15and 16 are

cross-sections, illustr a,tmﬂ‘ a modlﬁed con struce- |

- tion of the rim.

A. A represent the legs of the meed frame

~ which straddles the driving-wheel, and A’ A’

50

are cylindrical bearings secmed to the lower

ends of the legs A.

at great speed on-

,

IA’

NEW YORK.

b represents the axle, which issupported in

the bearings A’ A% and & are the cranks,

which are keyed or otherwise firmly secur el

to the ends of the axle b. The bearing A’ is
constructed with a ceylindrical bore, in which
the axle b turns directly,
is constructed with a somewhat larger bme to
receive a sleeve, B, inclosing thaJt 1)01131011 of
the axle b which passes t]llOU.?h the bearing
A  The sleeve B is arranged to turn in the
bearing A® and on the axle b, and is provided

at its outer end with two cr an]«»..s, b*, arranged

on digmetrically- opposite sides of the sha,ft b.
¢ represents wirestwhich extend upwardly
from the cranks »* through the hollow leg A

of the fork to a bell- cra,nk lever, C, Wh]C]l 18

pivoted near the upper end of the 1eD A, and
prowded at the end of its long arm Wlth 2!
thumb-piece or handle, whereby 1t. can - be

{ seized. The longarm of the lever is provlded .
on its inner side With a projection, ¢, which

can be sprung into either of three dep ressmns

¢ ¢®'¢*, formed in the side of the fork for Se-'.

(311111110* the lever in position. By turning the

and the bearing A?

55
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| lever C on its pivot the sleeve B 18 turned on -

the shaft . The cranks »* are protected

against dust by a face-plate, ¢, secured tothe

out 1 8ide of the bearing A’

D represents a compound gear w ﬂeel whleh |

is arranged on the central portlou of the axle

-0, and has a limited sliding movement on the
same.

The wheel D receives motion from the
axle b by means of a key or feather, d, which
is secured in the axleand projects mto o grooves
in the hub of the wheel. ~The wheel Di 18 pro-
vided, nearest its center, with a bevel-gear,
smd farther I'emoved therefmm, with a
bevel U‘G&I @, facing in an opposite direction,
and on 1ts perlphery with a SleI' gear 01*
clutch, 4.

B represents abevel- wheel which is ad&pted

to engage with the smaller bevel -gear d, and -

"Fis a bevel-wheel adapted to engage with the

larger bevel-gear d’. The bevel- Wheel H turns

_011 an arbor, e which is secured to a support,

e, attached by means of a screw-thread or

otherwise to the bearing A2 Whleh latter passes

through the hub of the Support e,
T turns upon an arbor, 1,

- The wheel
which 1s secured to

95

I0G

a similar support, /7, attached to the bearing

e

The wheels I& and I are arranged so far
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apart that the wheel D can assunie a position
between these wheels in which it does not
mesh with either of then.

G G’ represent the end disks of the hub,

which turn, respeetively, upon the outer ev-
lindrical surfaces of the supports ¢ and 7

The disk G is provided with a bevel-gear, ¢/,
which meshes with the wheel I, and the disk
G’ is provided with a bevel- ﬂefu* wheel, ¢,
which meshes with the wheel I‘, and 18 Snmller
in diameter than the gear-wheel g The disks
G G are connected (o 2 cylindrical drum, ¢,
which is provided mth a central internal
cluteh or spur-gear, 4%, adapted to engage with
the peripheral spm oear or clutch @ of the

wheel D. The sleeve B is provided near its

immner end with a spiral groove or grooves, 7,
m which engages o projection or projections,
I, of a collar, 11, which surrounds the sleeve
B, and which 1s attached to the wheel D by
means of a projecting rim, 7%, entering a re-
cess 1n the hub of the wheel D or any other
suitable means. TUpon turning the sleeve B,
by means of the wires ¢, the spiral grooves &
engage with the projections 2 and cause the
collar Hand the wheel D, connected therewith,
to move longitudinally on the axle 4. By this
means the wheel D can be shifted on the axle,

S0 as to engage1ts bevel-gear d with the. wheel
I, as 1ep1ese11ted 1n Iflg. 1, or so as to engage
its bevel-gear d* with the wheel I, or so as to
engage 1ts peup«heml spur-gear d° mth the 1n-
ternal spur-gear, ¢', of the drum q, as may be
desired. When the bevel-gear d’ is engaged
with the wheel I4, the fspeed 1s decr eftsed and
the power eeuespendmgl}, increased. When
the bevel-gear ¢* 18 engaged with the wheel F,
the speed 1s mnereased, and when the periph-
eral spur « 18 engaged with the drum ¢* the
motion 18 transmitted directly from the axle
of the wheel without any change whatever.

This construction enables the rider to suit the
motion of the vehicle to the condition of the
oround.

When cither set of bevel-gears 1s used, the
cranls are required to be turned backw :11(1]1
in order to turn the wheel forwardly which en-
ables the rider to apply more of his weight
and strength to the pedals, and renders it more
eonvement and safe to mount and dismount
from the pedals. Itisalso very advantageous
in long distance riding, because the rider can
occasionally change the direction in which the
cranks are Lnrned whereby he is enabled to
travel long dlSi'lll{}GS with less fatigue than if.
obliged to turn the cranks at all tlme‘s in the
same direction. | |

The gears are fully protected against dust,
1rain, é.c , and not liable to get out of eldel
and h::we no projecting parts W]llC]l could cateh
1n the clothes. '

In machines designed with particular refer-
ence to use in hlllv countries the speed-gear
may be.dispensed Wlth while in machines de-

signed for use on level roads the power-gear
may be dispensed with.

In the modified construection of the driving l

294,641

mechanism represented in Fig. §, i represents

the sleeve, which surrounds the axle b, and

which receives rotary movement from the axle 7o

by means of a key, ', which passes through an

clongated opening, ¢ in the axle, so that the

sleeve ¢ is capable of sliding lengthwise on the

axle.

I 1" are two spur-gear wheels of difterent di- »5
ameters, arranged leesely upon the sleeve: on
opposite sides of the key <. The wheel Irests
with 1ts outer side against the arbor-support
¢’y which is secured to the bearing A* and the
wheel I” rests with its outer side against a 8o
1)11te I, whieh 18 connected with the support
¢ by 110117011ta1 bolts ¢, arranged on diametri-

cally-opposite sides of the axle b.

J J are two compound-gear wheels turning
loosely on the bolts ¢°, and each provided with 85
a large central spur-gear, y, meshing with the
Interior spur-gear, ', of the drum ¢, a smaller
spur-gear, 5, which meshes with the wheel 1, *
and a still smaller spur-gear, 3°, which mebhe:s
wich the wheel I, By Shlft]l]“ the sleeve 4, S0 go
that the key ¢ engages in the depressions i of
either of the wheels I 1, the rotary motion of
the axle ) 1s transmitted to the hub of the
wheel cither by means of the wheels I and
or by the wheels 1" and 5%, thereby enabling the g3
rider to change the speed of the 111.;1(3]1]1]8 ae-
cordingly. 'Thecend of the sleeve 7 is provided
with a disk, 4', carrying a peripheral spur-
cear, which engages with an interior spur-
oear, 1°, attached to the inner side of the hul. 100
When the key ¢ stands between the wheels T
and 1/, so as not to engage with cither, with
the parts 1n the position shown in Fig. §, the
motion of the axle ) is directly transmitted to
the hub without change of motion. Thesleeve r1us
¢ 1s shifted by a bell-crank lever, i pivoted to
the lower portion of the fork, and connected
with one armto the sleeve, and with the other
arm to arod or wire, which extends upw ardly
to an actuating leverlocated near the steering- 110
head.

I represents the rim of the wheel, and m
the spokes. 'The rim K is construeted in the
usual form—coneave on its outer side—to re-
ceive the rabbertire N. The spokesmareall 115
formed of a continuous picce of wire, or of sev-
eral lengths of wire spliced together and bent
to the proper forni.

In Fig. 18 the full lines represent the spokes
on the Slde of the wheel nearest tothe observer, 120
and the dotted lines the spokes on the far ther
side of the wheel, and the arrows indicate the
direction in W]lieh the wire 1s bent to form
these spokes. It will be observed that the
wire is so hent as to run from the hub to the 125
rim, then forwardly along the rim to the next
spoke, then inwardly to the hub, forming the
next spoke, then outwardly to the rim, form-
ing the second next spoke, then backwardly
along the rim, then inwardly to the hub and 130
forming the intermediate spoke, and so on, so
that the wire 1s doubled back every second
time it runs to the rim, whereby the spokes
on the hack of the wheel are located between
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thbse on the front side: of 'it..
cured tothe rim. by being: passe(l ‘through a

slot, %k, which ‘is long enough to.receive the
outer ends of two adJ acent Spokes and the con-

nec'tlng-wne |
k’ represents a elampmg plate Whl(,h is in-

--telposed between the wire and the rim, and

10

- wardly into the 1ubbel tire N..
‘provided with two grooves or depressions, 0,

15&
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“weight of the variable- motion gearing. A
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which is made concave on the side facmn‘ the

rim, so as to rest on its .edges only, and pro-

vided with biting-edges &%, which project out-

located on its inner side, in which the biting-
edges of the clamping- plate engage.
thespokesaretightened ,the body of the clamp-
ing-plate is dmwn towald the rim, whereby
the biting-edges of the elampirig-plate are
caused to approach .each other and.embed
themselves into the material of the tire,there-

by securely fastening the tire to the rim. The-
“bent inner portions of the spokes are inserted
1n radial recesses [ in the hub-plates G G’ and

secured therein by followers 7, which bear

against the outer sides of. the bent portion of
the wire corinecting two spokes, and which are.
held in place. by screws %, which work in
By ap- |

threaded openings:in the hub-flanges.
plying the screws * the -followers are moved
inwardly and tlie inner ends of the spokes are
similarly moved,thereby tightening the spokes
between the Lne and the hub and drawing the

outer portions of the wue, which rest against

the clamping-plates k" tightly against the rim.
This constructionof the spokes does away with
the necessity of heading or SCrew- threa,dmg

them, and - permits the use of a lighter wire

in the construction of the wheel, theleby oft-
setting, to a certain - extent, the additional

broken spoke can be readily replaced by re-
moving the bent portion of the wire and splie-
Ing in a piece of wire to take its place.
of the hub-flanges can be removed, when nec-
esssary to take out the gearing, by removing

the fastenings whereby the: spokes are at-

tached to the flange to be removed. If de-

- sired, the outexr por tion of theé hub- flange may

50

~ are then passed between the wire and the rim,.
-thereby securing the outer ends of the spokes
to the rim.

55

be made separate, to facilitate forming the

radial recesses?forthe reception of the spokes..

In building our improved wheel, the outer

bent ends of the spokes are ﬁrstpassed through

the slots £ in the rim. The clamping -plates &’

The hub is next placed in position
and the inner bent portions of the spokes in-

 serted in the radial slots 7 in the Lub- flanges.

60

The followers I’ are then inserted, and the

screws I started sufficiently to hold them tem-

porarily in place. When all the gpokes have
been so attached to the hub, the biting-edges
of the clamping-plates 1 will be sepamted, as
shown in Iig. 12. The rubber tire 1s then

placed in 1}031t101] so that the tongue #’ pro-
]ects between the bltlng -edges of the clamp-

ing-plates #’. The screws ”in the hub-flanges

The latter 15

“When |

stead of at the ends.

One

"The wire is s¢- | inwardly to | give them the necessary tension,
whereby the biting-edges of the clamplnﬂ-'
plates are caused to seize the rubber tire, as

herembefm e descrlbed

The tongue 2’ of the tire may be made of
_ma,tella,l stronger than ordinary rubber, or it

may be strengthened by a cord or other wise,
1f there is any tendency Of the tire tO tear out
of the clamps.

The center of each c]ampm -plate £’ is pref-

erably cut away to form an enlongated open-
| ing, which facilitates the closing of the biting-

edges, and enables the ends of the wire to be
s;ﬂwed,when replacing a broken spoke,with-

70

75

30

out :temovmn' the cla,mpm -plates 1r 0111 the

tire. -
-The clamping - plates In&y be made 10110

_enmwh to recelve more than two spokes, in
which case the spokes in the central part of
the (]a,m]:)m -plates will beletin through open-

ings cut in the side of the clamping-plate, in-

can be readily used with ordinary spokes, or
with screws between the spokes, in. which lat-
ter case they may be attached to the tire be-
fore 1t 18 applied to the rim.

“When the continuous-wire spoke hel ein de-
-seribed is used in wheels which are not pro-

vided with gearing in the hub, the ti ghtening-
SCrews may be dispensed w1th and the spokes
tightened by spreading the ]lllb flanges on the

85

These clamping-plates

GO

95

axle, or drawing the bent inner. ends of the

spokes over the edge.of the flange and tow‘m d
the opposite side of the wheel.

The continuous-wire spokes may be mttach ed
to the rim without clamping-plates. In this
case- the rim is rolled with a groove, o, and
flange o’ on its inner mde, as: repr esented 1n
Fw" 15, and slots are cut in the flange for the
passage of the spokes, and after the bem outer
end of the wire forming two spokes is placed in
the groove of the rim, the flange is bent down
on the wire, as repr esented in 1‘10 16, thereby
securing the wire to the rim. -

We 0131111 as our invention—-

~ 1. The combination, with the crank- shafb D
and hubs G ¢, of 4 connectmﬂ drum, ¢*, an

mternal gear rim secured to sald dmm and

100

105

ITO

115

oear- wheels,whereby the shaft can be enfr'tn'ed |

at desire with said gear-rim, and Wheleby bhe
direct motion of the crank- shaft or a reduced
or increased motion can be imparted to said
gear-rim, substantially as set forth.

° 9. The combination, with the crank-shaft b,
of the hubs GG’ eonstrueted ,respectively, Wlth
bevel-gears ¢ ¢, bevel-wheels 13 and E, turn-

‘120

ing on fixed mbors and a drum, ¢, secured |

to the hubs G Gr" and provided with an inter-

nal-gear rim, g%, and an adjustable wheel, D,
provided with bevel-gears d %, and spur- neal

125

&’, adapted, reSpectwely, to mesh with the'

whee]s E, ¥, and ¢°, substantially as set forth.

3. The combmatwn with the crank- shaft b,
of hubs G G, prowded with bevel-gears ¢’ ¢* g
connecting- drum ¢*, provided with the gear g%

bevel- Wheels E rm.d_ I, shifting - wheel D ar-

are then tightened, so as to draw the spokes | ranged between the bevel. wheels I and B,

130



 the wheel D

A s o 29640

oonand eans, substantially as deseribed; whereby |
SERRE ) ean be ad) usma to mesh with
o erther of the ﬂmm P 1* : fmd r; y substmtnl]y
:“éé;lmbetfolth SRR |
o504 The Gmnbllmmm Wlt]l the cmnh Slmftb
.7 of the Dbearing A, 51@9?@ B3, adapted to tum@
- ontheshait and provided with spiral grooves |
0k, collar H, engaging inthe spiral groovesh,
EEREEEE éand& Shlftmﬂ* wheel D connected wzth the: col 9

: §]:¢1 H, Substﬂnti.;tl}y as set. forth. :

3. The combination, with the or fmlrc:hfaft EZ;
- B,adapted to turn

o ;de gear-adjusting bleex

oo apon the erank- slnft of the arms 6%, secured .

i torsand sleeve, wires e, and | bell- erank- lever |

g Oy whereby the sleeve can be: turmed and the
SERRREEERREE éﬁmr mec’ﬂnnlsm be ‘IﬂJHSth, Subc:t’mtmllv as |
%ebimth EEEE RN
i 6y The Cﬂ)mbumtmu Wlﬂl a T h‘lvmn an
SENERRRED é()p_enm,ﬂ extending thy ough 1t and: the hub of

o020 awheel, of a series: of Sp(?)kées construetedofa |
. o icontinuous piece of wire secured to the rinuby a
- extending along its outer side between two

| i i é(}pelmws “for the p%@;awe of"“he v» 11*
Ctially asiset forth. SRR

ﬁllb%ﬁ‘lu-e;__,_

9. The eombination. 'with: the rim K and

100

I}}[W[IT Cr. LATTA
_t’b?RIAV C
\\ ﬂne%&e. B
S. M. ‘\01{10\'“"”“

T, B. CHURCH,

2500
ébent wire spolkes m, of the clamping-plates 4, = =

Interposed between the Wl re an ::1 the 1‘1m sub
| stmtmﬂy as seb forth. - EEE RO R -
8. The combination,: 'mth th_e Tim h of A
;tlre, N, :and: a (,1%1111}111*0 -plate, &', secured to EREES
the: rim and: adapted t@ ﬂ*rfi‘sp the tn*e} %uh-; SEEREEERERE
%Shntmllyassetfmth SEERERRRREERE NS
. 'The comblnatwu W 1‘&11 the rim; K ‘mdé ririiiga

ot ‘tlre N, of clamping- ]Jlates %/, construeted with .-
biting-edges adapted to be closed by an in- EERRRE
ward pressure against: the chmpnw phte
;sub&atqutlfﬂlyfxcsseuiorth
T'he combinationn, Wltﬂ a hub const’l uct
éed initsface with: 1:'.51(1131 recesses [, of the benti 0000
spokces m, and followers ', seated in said re- go
o eesses, and tightening-serews &, workinganthe 00000
threaded w "1]1% m‘ Sfud 1%98%9% Sub%tfmﬂmllvé

?ﬂ% etforth ' SEREEREEREEEE
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