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UNITED STATES

PATENT Orrich.

WITLIAM WALLACE GRANT,

OF BROOKLYN, NEW YORK.

ROAD-VEHICLE,

BPRCIFICATION forming part of Letters Patent No: 858,757, dated Jonuary 7,1896,
Applioation lled July 17, 1865, Berlal No. 666,270, (Mo model.)

To all whom it may concern: v
Be it known that I, WILLIAM WALLACE

GRANT, of Brooklyn, in the county of Kings

and State of New York, have invented cer-
tain new and useful Improvements in Road-
Vehieles; and I do hersby deelare the follow-
ing to be a full, clear, and exact deseription
of the invention, such as will enable others
skilled in the art to which it appertains to
make and use the same, _ o

By invention relates to an improvement in
road-vehicles, the object being to provide &

‘vehicle driven by amotor, with deviceg where-

by the operator can by the movement of g
single lever control all the movements of the
vehiele, ) _

My invention consistsin a driving-axle and
mechanism forconnecting itwith and discon-
necting it from either driving-wheel. .

It further eonsists in a driving-axle, means
for connecting it with and diseconnecting it
from either driving-wheel, and means fir re-
versing the direction of rotation of zaid axle.

It further consistsin g Ariving-axle, driv-
ing-wheels thereon, and means. connecting
the axle and front or steering-whecls for
guiding the latter. ’ o

It further consists of a driving-axle, wheels
loose thereon, gearing for guiding the steer-
ing-wheels, clutches for ‘locking the wheels
to the axle, and devices for connecting the
clutches and steering-gear whereby when the
is operated the
steering-gear is set in motion,

My invention further consists in eonnsat-
ing the various clutches and other controlling
partstoasingle handle, whereby ull the move-
inents of the vehicle are under the absolute
control of the operator.

My invention consists in other parts and

commbinations of parts and in certsin details
of construction, as will be more fully de-
seribed, and pointed out in the: claims.

In the accompanying drawings, Figure1is
& view in vertical longitudinal section of 3
vehicle embodying my invention. Fig. 2 is
a plan view of same partly in section, the
body of:the vehiclé being removed. Fig. 81is
a view in elevation of the rear axle or shaft
and parts thereon.
controller. I'ig. 5isa viewin transverse sac-

. ton of same. ~1'ig. 6 is a detached view of one

L eluteh.

“wardly behind the

.mounted.

Fig. 4 is a view of the! (shown in Higs. 1 and 3) of the frame C can’

of the brakes. Figs. 7, 8, and 9 are detached
views of parts shown in Fig. 2. - Fig. 10is a
view of a modified form of controller. Fig, 11
is a modified form of steering-gear.

Fig. 14ig a view
in plan of a modified arrangement for guiding
the steering-wheels. Fig. 15isa view in front
elevation of same. Fig. 16s a view of one of
the lever-arms, and Fig. 17 js a view of the

A represents. the vehiele-body,
beof any desired size and construction, pref-

<rably provided at a point under and in rear

of the seat with a compartinent B for the mo-
tor which furnishes the propelling-power.
While I prefer to employ a gasoline-motor

for propeliing the vehicle, I do not confine

myself tc the employment of such motor, as
there are various.other motors that conld be
used with good result. The motor employed
is however coupléd up to the driving-axle by
gearing and mechanism which will hereinaf-
ter be veferred io. .

The body A is mounted on springs carried
by the frame C, which latter embraces the
driving-axle 2, and' is supported at its sidag
on the inner ends of or through the hubs, the

58

Fige. 12..
‘and -13'are views of modified forms of frame
ccarried by the driving-axle.

6o

which may

65

70

78

8o

sides of the frames having boxes or bearings -

to receive the wheel-hubs. This frame is
provided at intervals with the inwardly-pro-
Jeeting arms 13, each set carrying at their in-
ner ends a box or bearing 14, embracing the

axle and assisting in supporting the same..

This frame is continued forward, the sides
thereof converging ana joining the reach-bar
34, the vear end of which latter extends rear-
point of engagement with
the converging sides of the frame to a point

9o

in front of the axle 2 and is secured to the

frame C by bolts or otherwise. The fromt
end of the reach is connected by a king-bolt
to the fifth-wheel of the. vehicle.

The frame Cis designed, primarily, to sup-
port the several parts to be hereinafter de-
scribed, and, as can be seen from the Graty-
ings, is. located below the vehicle-body and
carries the rear springs on which the bodyis
If desired,  ths upper cross-bar

be omitted, as shown in Fig. 12, and in the
construction. disclosed in this latter figure
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1 . The hubs
¢l theése Dearings, while 1
1 are iceated within the
¢he-sides thereot, are £
see b follows that when the
- whidharesiniply sections ol gl
& to rotale the wheeis1 alsc
-the vehicle. The inner se
bs or hub-facings and the drums 7
e integral, or the drums may bhave
seves which pass through the end:
{ the frame and conneeted outside
smo to the hubs. These details ave
sniial, as my invention comprehénds;
7, the main features herzin disclosed,
 limited to the mere deotzils. The
~axle 2 is loosely earried by the wheels
‘carries drums 7, 7%, 8, 9, i1 and ig.
The drams 8 and arelocated alor nearthe
sanier of the axle, and are provided at their
tnner fnces with hevel-teeth which mesh with
- “ainion 10 on Shaft 90, and may be connected
up directly to the motoror g/e/:red thereto by &
.sinion on'the shaft meshing with & pinion on
“he motor, This shaft is preferably of the
#axible oz yielding variety, which msy be in
.~ the form of a spiral, links, universal joints,
or shaft provided with such joints, or other
_iype or fiexible oryielding shaft variety leads
" o the miotor mounted on the springs 91, car-
ried by the sections 56 of the frame T, or the’
sz motor may be carried by or within the car-
riage - body: instead of upon the springs 91,
if so preferred. DBy thus yieldingly mount--
~ ing the motor on the running-gear of the ve-.
" Thiele and connecting it to the driving-axle

40 Dby aflexible shaft, the motor is free to give:

or yield while passing over rough roads, and

. 5he jar and shock which would otherwise en-
sue are absorbed by springs. : e
When it is 8o desired and the disposition

45 of the motor will so permit, I have provided
*~ that the shaft 2 may be diiven from the motor
through theintermediary of a sprocket-chain,

engaging with sprocket-teeth carried about
.. the periphery of either drum 80r9. (Shown
so in the present insfance at 44, about drum 8,
" Figs. 2and 3.) 'When the poweristo bethus
- fransmitted. througl .a- sprocket-chain the
shaft 90 may be omitted and the pinion 10
egused to operate as an idler-wheel between
55 the gears8and 9. The drums or gear-wheels
-8and 9areloose on the axle and can helocked
thereto, one at a time, by the cliteh sections
or sleeves 22.and 26. - ' N
The drums-and gear-wheels above referred

Go to éach constitute a section of a cluteh; and

" .while I donot confine myself to the use of any
-particular style of cluteh I have illustrated
- in Fig. 7 one form of clutch which can be con-
venientiy used on my improved vehicle. Each
65 draam or gear-wheel is open at one end for the
reception of the expansion-ring 120. This ex-

pansion-ring is rigidly secured to the axle 2, |

‘1 wors 121, fulcrumed on

1 ends of the split ring, »

nd adapted when sx
» face of the rim ©
thuslock the drum
when released from th
1ibsrate the drumor
gagement therewith, y
run looseon thagxle.

‘iz split, and between tn:

lieel and
‘shaff, and
axpansion

arms of thelever resting

&ir Toweér ends
rest within a slotin the hubofsplitring, The
tendeney of the ring 120 1z $o close or contract
and thus bring .the shori arme of ‘the levers
121 together, while the iong armne thereof are
separated. Thesliding sections 16,.22, 26and
28 of the clutehes conais a sleeveand
one or more forks, {zixc:

: i In Fig. 17 with two
forks,) the sleaves 22 and 26 cach having one
fork while the sleeves 1¢.and 28 have two.

| The sleeves are keyed or spiined 4o the axle,

and, by moving the fork soward the levers 121,
the fork straddles the levere and foreing their
long arms together separaies thelr short arms,
thus expanding the ring and locking it by frie-

tional contact to its respective drum or gear-

wheel. These sleevas are keyed or splined to

the axle so as to rotate therewith, but are

moved longitudinally thereon by the forks 21

are mounted'in suitable bearings on the sec-
tion 4 of frame C, and are connected at their
lower ends by pitman 24. The forks are soar-
‘raniged relatively to-each other and to the pit-
man 24 that when one fork hasits clutch-sec-
- tion in contact with its respective drum, the
other clutch-section is withdrawn, thus leav-
ing its drum frée on the axle. Ience it willbe
seen: that by shifting one fork the other is
moved also. - Secured to fork 21, inline withits

sen theadjacent.

70

75

8o
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and 25. (ClearlyshowninFig.3.) Theseforks .

{-1-3

‘10§

journal, is the shaft 23, which latter extends -

forwardly and is provided atitsfrontend with

-| alaterally-projecting fork 44* (seeFig. 4,) the

outer ends of which engage pintles 44 of col-
lar 43 journaled on the lower end of rod 40.
This rod 40 is mounted. in' the standard 41,
which latter is ‘journaled at it8 lower end in
the reach-bar or frame C at a point near the
juncture of .the converging sides of frame C
with-the reach-bar of the vehicle. This rod
40 is provided near its upper end with a se-

110

113

-ries of tecth 42, which latter extend around

the bar so as to permit the standard 41, car-
rying the mutilated pinion 47, to revolve. A
lug 43 on pinion 47 holds pinion in normal
-position. o

FEmbracing the staudard 41 is a strap Y,
the ends of which project at the sides of the
standard and form a bearing for the shaft 62
_¢arrying the mutilated pinion 47, the stand-
ard 41 being slotted at its side foir the recep-
tion of the pinion 47, which as beforestated,
engages the rod 40 and operates fo raige and
‘lower tho same. Secured to the outerend of
-shaft 62is the handle-bar orlever 48, by which
the shaftis turned, and mounted in suitable

bearings 61 carried by the shaft i2-is -the

120
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spring-dog 66, which latter is adapted when

the parts arein an operative position ¢ enter
a hole in the strap3Y and lock the shaft, and

~ hence the rod 40 and shaft 23, against move-

ment. .

The handle 48 is shown in a horizontal po-
sition, and by withdrawing the spring-catch
66 and turning handle abouttwenty degrees,
more or-less, 0
given a partial rotation, and the forks 21 gnd
25 carrying clutch-sections 22 and 26 moved
to theleft. Asshown in Fig. 3, cluteh-section
22 is-in- engagement with the drum or pin-

+ ion 8. Thus metionis transmitted to shaft 2

through pimons 10 and 8, the pinion 9 being
loose on axle2. The movement of handie4s,
before. referred to, shifts the ‘elutches ‘sufi-
ciently to uneclutch pinion ‘8, but not suffi-
ciently to -cluteh up pinion 9, thus diseon-
necting axle 2 from the drive-shaft 90 of the
motor and.permitting the vehicle to come to
arest. By now continuing the movement of
handle 48-in the same diraetion cluteh-sec-
tion 26 is locked to its drum or pinion 9 and
motion transmitted to axle 2 through pinion
9. Tt will be seen that the direction of rota-
tion of shaft 2 imparted through pinion 9 is

x

‘the reverse of that imparted through pinion

3. Hence the movements of the handle 48re-~
ferred to, first withdraws the propelling-power
and then applies the power in a
reverse direction, thus enabling the- vehicle
to go forward and backward without intey-
fering in the slightest with the motor.

Loosely mounted on the axle 2 are the

drums 11 and 18, located respectively on op-
posite sides of the pinions-S and 9 and de-
signed to be locked, one ata time, to the shaft
or axle 2 by the cluteh-seetions 16 and 28 re-
spectively. The eclutch sections or sleeves
are shifted longitudinally by the shafts 29
Jjournaled in bearings earried by frame C.
Eachshaft 29 is provided at itsfront end with
a crank-arm, the crank on one shaft being
pivotally connected to the outer end of the
sliding or movable arm 19, while the erank of
the other shaft 29 is pivotally connected to
the outer end of the sliding or movable arm
30.  These arms 19 and 30 are arranged in g
line, and are T-shaped, thehead or inner end
of each arm having an elongated open slot
flaring outwardly at its front end. Resting

within the slots of the heads of the T-shaped
arms are the lugs 33 of the wheel 32. Thé

-wheel 32 is mounted on.the reach-bar 34, and’

the lugs are arranged at diametrically-oppo-
site sides, each Ing normaily vesting in its re-
spective slot, and retained against vertical
displacement by suitable washers, When
the lugs are in their respective slots and in
the positions shown in Fig. 2, the cluteh-sec-
sleeves 16 and 28 are both out of en-
gagement with their drums 11 and 12, thus
leaving the drums lsose oa the axle. When,
however, wheel 32 isthrned in either direction
one of the lugs leaves its slot, while the other
lig moves toward the closed end of the slot,

rod 40 will be elevated, shaft 23 |

and as it moves in the ave of a gircle it en-

gages'ile wall of the slot and moves one of
thesliding armslongitudinally in wardly, thus
turning its shaft 29 and foreing its clutch-
section into engagement with its drum..

As before stated there are integral or rigid
conneetions ‘between the hubs’
‘andthedrumsg7and 77, regpectively,the wheel
1 with its drum 7* and the wheel 1 with its

signed to be locked to the axle, each by a
clutch. The elutch-sections 16 and 28, which

have been referred: to in connection with

drums 11'and 12 are-each of a double char-
acter, (shown ifv Fig. 17,) and as shown in
Fig. 3 the clutch-section 16 is located between
drums 7-and 11 and is designed, when at one
extreme of its movement, to engage the drum
7 and lock it to the shaft 2, and when at its
other extreme to engage the drum 11 and
lock it to its shaft, the construction and ar-
rangement, of the several parts being such
that hoth drums cannot be Iocked to the axle
at the same time. - The same is true of the
drums 7* and 12 and clutel-section 28.

Fig. 3 shows the norma’ positions of these
clutch-sections—that is to say, both clutch-
sections-are normally in engagement with the
drums fast to the wheel-hubs, so that the mo-
tion of the axle 2 is normally transmitted to
thewheels. Theconstruction of wheel 32 and
arms 19 and 30 prevent movement of both
clutch-sections at the same time. Henece itis
impossible to have both ground-wheels dis-
tonnected from the axle at the samé timé.

Thesteering or guiding of the front orsteer-

ing swheels is done by ropes 71 and 72 passing

around drums 11 and 12 and actuating-gear-
ing which will be referred to later on.

From the foregoing it will he seen that when
either clutch-section—say, for instance, sec-

tion 16, Fig. 2,-—is thrown so as to 2ugage 11 -

and disengage drum 7, the wheel to which
-drum 7 is secured will' be released upon the
shaft, while drum 11 will cause the endless
chain or zable 71 to move in a direction to
turn the front or steering wheels to the left,
thus allowing the left ground-wheel to act as
a pivot on which the, vehicle turns. The
clutch-seetions are actuated by the wheel 32,

 and the latter is in turn given'a partial rota-’

tion by the endless rope or chain 36 which
passes around wheel 32 and around the pul-
ley 87, rigidly secured to standard 41.
the wheel 32 is turned one of the lugs leaves
the slot in'its arm, while the otherlug moves
toward the rear closed end of ‘the slof, and as
the slot is straight and the Iug moves in the
arc of a cirelé it follows that the lug moves
its arm lengthwise, thug shifting the cluteh-
section, which releases its ground-wheel and
docks its stecring-drum to the shaft. Thusit
will be séen that the vehicle can be guided
by simply turning standard 41, while it can
be started, stopped, and its direction of move-
ment reversed by rocking the lever 48 carried

by the shaft 62, secured to the standard,

70

of wheels 1 -

75

-drum 7 being loose ou the axle 2, and are de- |
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“every movement of the apparatus being con-

trolled by thé operator and by the single le-
ver.. Again, by grasping the handle-bar of
lever and rocking it, and at the same time
moving it laterally, I can shiftthe steering-
whools simultaneously with the movements

“of the clatches which control the diroction of.

10

rotation’of the shaft.’ o .
-Mounted in bearings carried by the stand-

ard 4138 the spring-actuated bolt 55. -This

" holt; isadapted to enter one of ascries of holes-

13

in the plate 38 and hold the standard against
movement. The bolt can be readily disen-
gaged Dy the cord 50 which passes over pul-

ley 51 through shaft 62 and is secuved to le-

ver 49 pivoted to the handle48.
3y means of the bolt 55 and thé latch 66
lie parts-ean be locked -Agahist movement,
thus permitting the operator,while on straight

roads or on a continuious curve, to lock the |

parts in pesition, it ‘only being necessary to

_ grasp and operate the handles to start, stop,

or turn the vehicle. _ -
T'lic rope, cable, chain, orequivalent deviee

72 1éading from drnm 12 to pulley 70is crossed

while the other device 71 runsg straight.  The

pulleys 70 ave secured on the ends of shaft 69,

+ journaled in bearings 68 integral with the up-

30

per “portion 73 of the fifth-wheel and is pro-
vilded at a point between said bearings with

- & wortih. which meshes with the concave-faced

35

-wheel being fast to the front axle 3.

worni-wheel fast to the lower section 66 of the
fifth - whéel, the lower section of the fifth-
Thus it
will be seen that by the movements of either
vable 71 of 72 the shiaft 69 is rotated and the

- front axle shifted,; the worm and worm-wheel

P

. aicting #s a lock which prevents accidental

40

movement of the front axle when either wheel
thereon meets with a shock, as in falling into

- & hollow or striking & projection. »
* . In order to bring the vehicle to a stop after

the power has een removéd or eut out I ap-
ply the brakes shown in Fig. 6 to the drums
7 and 7%, - Each brake consists of two sections
75 of unequal lengths pivoted to the opposite

sides of the part 4° of the frame C. ‘These:

- mections 75 are preferably made. of spring
" t-1

‘S@

metal, and each is provided on its inner face
with a bearing block or shoe adapted to en-

. wago the outer face of its drum. Pivoted to

the lower end of the longer section 75 is the
link 80, and conneeted to the-opposite end of.

link 8¢ is the long end of lever 79, . This le-

© 6o

(]
LV}

ver is pivoted to the bracket secured to the
section 4 of frame C, and i8 connected by its
shorter arm fo the free end of. the short sec-
tion 75 of the brake. Connected to the lower
ond of each longer arm is & ‘pitman 81, whici
Iatter are connected at their forward ends to
a bar projecting laterally from the lower end

of brake-lever 83. “This brake-lever is piv-

oted to the frame C or to the reach-bar 34,

and projects npwardly through a slot in the |

hottom of the vehicle and terminates in afoot-

" pleco which is within easy reach of the oper-

- ator. By pressing forwardly on the upper end

of lever 83, pitmen 81 are moved rcarwardly,
which operates to foree the. shoe earried by
the longer section 75 of the brake rearwardly
and acting through link 8 and lever 70 draws
the shorter section forwardly, tho arrange-
ment being such that both shoes engage the

drum at the same time, thus exerting frietion

on opposite sides of the drums. While Ihave
discloseq a foot-lever for applying the brakes,
it is evident that a hand-lever could be used
for the same purpose; and by placing the
shorter section 75 in frout instead of behind
the drmmn as it now is a pull on the lever 83

70

75

8o

instead of a push would operate to apply the -

brakes. .- :
If Qesired 1 ean dispense altogether with

- the drnms 11°and 12 and guide or-steer the

vehiele by the ropes 87. (ShowninFig.11.) In
this device the-ropes™ pass -around or.are se-
cured to the lower section of the fifthi-wheel
and. also to the pulley 37-on standard 41,

8

and henee when standard 41 is given a par-

tial rotation to release either ground-wheel
from the axle the same movement. tarns the

‘section of the fifth-wheel enrrying the axle

and steers the vehicle. When this modified
form is employed I prefer to interpose springs
92 in each rope 87 for the purpose of absorb-

contact with an obstruction; but for further
and preferred modification reference.is made
to the plan of earrving andoperating the for-
ward or steering wheels, as clearly revealed
in Figs. 14, 15 and 16. T

In Fig: 16, 102 represents a lever haying a

collar 98, the long arm-of said lever having

a jointed connection- with & pitman at 103.
The lever is also provided-with a shoulder 99

and the short arm: of the lever carries one of

the front or steering wheels 1. 101isascrew

“npon which to secure s nutfor keeping wheel

1in place. In Fig. 15 is shown the manner
of effecting theapplication of thislever. 105

.is'a ‘brace, which may have & spindle 104
" turned up-at right angles to pass through the

collar 98 of the lever, o¥'this brace may be
perforated to permitthe passage of a bolt 100
which passes through the coliar 98 and is se-

and s head at its other end.  In thesame fig-
ure is shown & spring 110, which rides upon

the uppeér face of the collars 98, the under face

of which rides upon the brace 105, The spring
110 may bé secured by the bolt 109 or by the

go

95

“ing the shocks when the front wheels comein

108

110

118

' cured in position by a nutupon oneof itsends

I20

spindle .104 and ‘the nut 115, and to_ this -

spring a.spring-bar 112 may be secured for
carrying the body of the vehicle. In Fig. 14
an angle of the brace 105is shown as secured
to the reach-bar 34 for strengthening thesaid

‘brace, the collars 9S are shown as fulerumed

upon the spindles 104, the short armsof the

lever as carrying the forward or steering-

wheels 1, the long arms of the lever having a
jointed connection with the pitmen 106, which
in.turn are pivotally secured upon the wheel
87 which forms a part of the controller. The
braca 105 being immovably secured to theé

125
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reach-bar by bolts 108 and 114, while the brace
does not mave, it is provided that the levers
carrying the front yheels.shall move tnder
the influence of a controller, and when the
handle-bar-8 is drawn to one side, one of the
long arms of the lever-98 will he drawn in-
ward, while the other long arm of lever 98
will be pushed oatward, thus effecting a
movement to the wheels.1 which will cause
them {o continue parallel with relation to
each other, in whichsoever dirvection they may
be turned, whether to the right, left, or in

-line corresponding with the run of the rear or

drive-wheels 1. _

In Fig. 10 Thave shown a moedified form of
controller. .. In the controller shown in Figs.
4 and 5 the shaft 62 is in a plane to one side
of the standard, and a pinion is employed for
operating'rod 40.  In the censtruction (is-
closed in I'ig. 10 the shaft passes centrally
controller and.is provided with
depending erank-arms 94. These arms 94 are
connected in turn to the links 96, the lower
ends of which latter engage ping 95 carried
by the rod 40 and passing outwardly through
slots 97 in the sides of the standard. '

As shown in Fig. 1, the controller passes-
up through the bottom of the vehicle-body
within easy reach of the operator, and by the
simple oscillation and lateral movements of
the shaft carried by tlie controller the vehicle
can be made to-go forward or back and move
in a curved line while moving either back-
ward or forward. ] '

It is evident that mwunerous changes in the
construction of the several parts and arrange-
ment of the parts themselves might e made,

and hence I would have it understood that 1.

do not confine myself to the exact construe-
tion and arrangement as shown but consider

- myself at liberty to make such changes and

45

50

. be moved to disconnect its respective ground

55
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‘scope of my inventicn.”

altexations as fairly fall within the spirit and
1laving fully described my invention, what:
Tclaim asnew, and.desire o secureby Letters
Patent, is— . s 3
1. Inavehicle the combination with a-driv-
ing axle and ground wheels loose thereon, of
a cluteh foreoupling up each ground wheel to
the axle, a lever, means connecting the lever
and both elatches whereby either cluteh can

wheel, and meansconnecting the drivingaxle,
and steering wheels, whereby when either
ground wheel is disconnected from the driv-
ing axle, the fronf or steering wheels are
turned. -

2." The combination with g driving axie and
ground wheels loosely mounted thereon, of
means for connecting the axle with and dis-
connectingit from either ground wheel, means
Tor reversing the direction of rotation of said
axle, steering wheel, and means connecling”
the driving axie and steering wheel, wHerehy
the latter is shifted by the former.

3. The combination with a driving axle,
driving wheels thereon, a clutch for coupling

up each driving wheel to the axle, steering
‘wheel, and means: connecting the steering
wheel with the driving axle, whereby when
either gronnd wheel is disconnected from the

shifted. R

" 4. The combination with a driving axle and
wheels loose thereon, elutches forlocking the
-wheels to the axle, reversing gearing loose on
said axle, and clutchesforlocking the gearing
‘to the axlse, of a controller, and devices con-
necting the several clutches and the control-
ler, whereby the two clutches for locking the

ously, one to release the gear the other tomove
toward its gear, and the Two clutches forlock-

‘ated one at g time, substantially as set forth.
steering gear and devicés connecting the
steering gear and drums, of two elutch sec-
"tions or sleeves. each -adapted to engage a

"and couple oné drum and one ground wheel

| to the axle, each cluteh section being so dis-

posed in relation to its wheel and drum that
when the wheelis locked to the axle the drum
isloose and when thedrum islocked the wheel
ig loose, and means for shifting the clutch sec-
tions. ; : ‘ . .

6. Thecombination with an axle, ground or
driving wheels théreon, a clutch for locking
eaeh ground or driving wheel to the axle, and
steering wheels, ‘of a eontroller, clutch shift-
ing devices actuated positively by said con-

axle for shifting the steering wheels.

7. The combination with an axle, ground or
driving wheels loose thereon, and a cluteh for
locking each ground or driving wheel to the
axle, or clutch shifting'device for each clutch,
sliding or movable arms connected to clutch
shifting devices, each sliding arm having an
open slottherein, a wheel having Ings adapted

1 tonormally restin the slots of both arms, and

means for turning the wheel, whereby one lug
thereon leaves the slot.in its arm and. the
other lugengages the wall of its slot and moves
its armg'in a direction to unclutch its ground
wheel. :

8. Thecombination with an axle, ground or
driving wheels thereon and a clutehfor lock-
ing each ground or driving wheel to the axle,
of a cluteh shifting device for each clutch, a
slotted arm connected to shifting device, a
wheel having lugs resting normally in the
slots, a lever,.and devices connecting the
wheel and lever, substantially as set forth..

ing loose wheels thereon, each wheel carrying
a clutch section, a front or steering axle and

carrying a clutch-section, of sliding sections
or sleeves for normally locking the ground

wheels to the axle, but adapted when shifted,
to release the gronnd wheels and lock the

5

driving axle, the front or steering wheel i3

ing the ground wheels to the axle being actu-

clutchsection carried by the drumand wheels

9. Thecombination withadrivingaxlehav-

@rumsloose on the diiving axle,eachdrum also

70

5

80_,‘

gearing to the axle are actuated simultane- -

- 9. The combination with an axle, and two .
ground ‘wheels and two drums louse thereon, .

90

95"

100

troller, and ‘devices actuated by the driving -

105

110

115

2o

125

130
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drums, and deviees connecting the drums and
front or steering axle for turning the latter.

10, The combination with a driving axle
havingloose wheels thereon; front or stéering-
wheels, and drums loose on the driving axle,

_of cluteh seetions- for normally locking the

ground wheels to the axle, but adapted when
shifted to release the ground wheels and lock
the drums, devices connecting the drums and
front or steering wheels, and a coniroller
and devices connecting the controller and
clutches, substantially as-set forth. - ’

11. The eombination with & driving-axle
having reversing-gear loose thereon, elitch-
sections or sleeves. coupled 8o asto.move in
unison for coupling one: and-uncoupling the
other gear, a pinion meshing with both gear-

wheels; driving ox ground wheels.loose on the

“axle and clutelies for coupling the wheels to

the axle, of a controller or operating standard,
and devices connecting the several cluiches

-and controller, subsfantially as set forth.

12. The combination with an axle, ground-

. wheeis thereon, drums loose on’the ‘axle,

a5

30

clutches for locking the dimms to said axle,
front or steering wheels; worm shaft and gear”
for ghiifting the front or steering wheels, and
Topes or cables connecting the drums on the

‘axle with tlie worm shaft, of devices for act-'

usating the elutches one at a timé whereby

- _either drum may be locked to the axle while

s

35

" the other remains loose thereon. -

"13. The combination with an axle, gro’uhd_
wheels thereon, & frame mounted on the axle
and carrying springs adaptéd to support &

* 1notor; & flexible shaft and reversing gearing
- actuated by the flexible shaft, of a vehicle

40

45

“body mounted ou springs earried by the frame
- on the-axle, e P :

_14. The combination, with a driving shaft,
ground - wheels and drums loosely mounted
thereon, the said drumsbeing arranged.adja--
cent to the wheels, a clutch for each ground
wheelto operate with its adjacent drum, froni
or steering ‘wheéels, worm shaft and gear for

~ shifting the frontor steering wheels,and flexi-

.59

55

ble devices eonnecting the drums-and worm-

shaft, of a rotary or oscillatory standard, and’

‘means for connecting the said standard and

clutches, whereby either clutch sleeve orsec-
tion may-be shifted so as to release its ground
wheel and ioek its drum to the axle, substan-
tially as set forth. - ', ¢ . .

15. The conibination with & driving axle,.
ground or driving wheels loose thereon, and
drums rigid with the wheel hubs andlocse én

- the axle-and clutches for locking the drums
" 4o the axle, of brake shoes, and means for

bo

65

foreing the shoesinto contact with the periph-
eries of the drums. . S ‘

16. The combination with a driving axle,
ground or driving wheelsloose thereon,drums
rigid with the wheel hubs and loose on the
axle, and clutches for locking the drums to
the axle, of means for rotating the axle, means
for shifting the clutch sleeves or séctions, a’

- pair of brake shoes for:each dium, means for

app]ly_ing' the shoes ‘of cach.pair simultane-
ously. e ‘
17. The combination with a driving-axle, 70
ground or driving wheels loose thereon, drums
rigid with the wheel hubs and loese on tie.
axle and olutches for locking the drnms to
said axle, of a brake mechanism for -each

drum, each brake mechanism consisting of a 75,
' long and short arm each carrying a brake
_shoe, a lever pivoted to-each short arm, alink

connecting the lever and long arm -devieces
Jeading to a position convenient to the oper-
ator for applying the brakes, substantially as So
'sot forth. . - )

18. The combination with a driving axle,
reversing gearing loose thereon, driving or -
‘ground: wheels also loose en the axle, and
‘clutches for locking the reversing gear and 85
ground wheels to the axle, of a-controller con- - -
sisting essentially of a vertical standard,

“means connécting the same with the wheel .

clutches whereby the latter are .operated, a

. vertical sliding rod constituting part of the go

controller, and means conneeting the sliding.
rod with the clutelies  which operate to lock

_the driving pinions to the axle.

"19. The combination with & driving -axle,

ground wheels and drums loose thereon, each 95
" drum and ground wheel having a clutch see-

tion, sliding clutch sections, each of which is
adapted to cooperate with the elutch sections
of a drum and wheel, whercby when tho whoeel . -
is locked to the axle the drum js releasod, and 100
when the drum is locked the wheel isreleased,

"and steering wheels, of a controllor,and menns

connecting the drums with the axle of steer-
ing wheels, whereby when the controller is

.operated - to' shift the steering wheels, tho 105
-ground wheel on the proper side of the vehicle

is.disconnected from the axle, and the drum .
on-the same side locked to the axle, substan-

“tially as set forth. o - s
-.'20.. The combination with'a vertical stand- 110

ard adapted to turn, a vertically moving rod.

in said standard, and a shaft carried by the
standard and engaging therod, whereby when =
the shaftis rocked therod ismoved verticnlly, -
and when the shaft is moved laterally the 115
standard is rocked or:oscillated, of an axle
having ground wheels loose thereon, revers- -
ing gear on said axle, clutches for locking the

“ground wheels and reversing gear to the axle -

and means connecting the wheel clutches and 120

‘standard and the gear clutches and vertically .

movable rod, substantially as set forth.’
21. Inainotor véhicle,the combination with

- a driving axle mounted on wheels, reversing .

gearing on the axle, and a framc mounted ou. 125
the axle and carrying springs for supporting
a motor, of & flexible or yiclding shaft for
transmitting motion from the motor to the re-
versing gearing. : o
99, In & vehicle the combination with a 130
driving axle, ground wheels and reversing -
gearing loose thereon, clutches for loeking the
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wheels and gearing to the axle and front or
steering wheels, of a controller consisting of

a rotary oroscillatory verticalstandard, a ver-

- tically movablerod within said standard, and

‘10

15

a horizontal shaft journaled in the standard

“and connected to the rod, devices conneeting.-

the standard with the steering wheels, and
with the wheel clutehes on the driving axle,
devices connecting the vertically movable rod
with the reversing gear clutches and latches
for locking the shaft and standard against ro-
tation or oscillation, substantially asset forth.

'23.. The combination with an axle, ground .

or driving wheéls loose thereon, a clutch for
locking each ground wheel to the axle, and

- front or steering wheels; of cluichshifting de-

viees for each clutch, an operating lever or

. controller, and devices actuated by said con-

froller for engaging either of said clutch shift-
ing devices and devices actuated by said con-
troller for shifting the steering wheels..-

24, The combination with a driving axle
having reversing gear loose thercon, clutch

sections or-sleeves coupled so as to move in

“unison for coupling one and uncoupling the 25

other gear, a pinion meshing with both gear
wheels, driving oi ground wheels loose on the
axle, clutches for eoupling the wheels to the .
axle, and steering wheels, of a controller or .
operating standard, and devices connecting 30
the several clutches and controller and steer-
ing wheels and controller, substantially asset

“forth.

A . 3 3 N N '
25. The combination with an axle and
ground wheels and drums loose thereon, said 33

.drumshaving hubs rigid or integral with the

ground wheels, as with the drums, of a mech-
anism or. vehicleé supporting frame earried
upon ‘and journaled about said hubs. :
~ In testimony whereof I have signed this- 4
specification in. the presence of two subsecrib-
ing witnesses., = )

.  WILLIAM WALLACE GRANT.

Witnesses: .
WiLLiam J. Lyxncs, o
. HENRY J. MYERHOLZ. Jr.



It is hereby certified thatin Letters Patent No. '552,;7‘57 ; granted January 7, 1896,
‘n'pon the aiip_lica.tion of Willia.m Wallace Grant, of Brdoklyn, New York, for _air
-improvement in “ Road-Vehicles,” errors "appea,r in the printed specification requiring -

correction as follows: In line 34, page 2, a comma, should -be ‘iziserted'betwe_en the
. numerals “5 6”; line ‘67, sume page, “Fig. 7 should read Fig. 17; line 109, pa,gé'5;
the word “or” should read of, and in’line .117_,'_s.a,me pa;ge, the-word “arms” should -
Tead drm;; and that the unid Letters Pa,tent shdﬁld be féa;d v',vith' these corrections
therein that the same h:ay conform to tl'ieb ;'eéord of ‘the case in the Patent Office.
‘Signed, couﬁtersigned, and sealed this 4th day of Feb'rna;ry,"A. D, 1896.

" [smAL] JNO. M. REYNOLDS,
- Assistant Secretary of the Interior:
| Countersigned : . : o
' 8. T. FISHER, |
Acting Commissioner of Patents,

Corrections in Letters Patent No. 552,757,




