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JOHN HENRY MUNSON, OF CHICAGO, ILLINOIS.

‘MOTOR-CYCLE.

SPECIFICATION forming part of Letters Patent o, 654,478, dated July 24, 1900,
Application filed May 16,1898, Serial No, 680,793, (No model.

Lo all whom it maiy concermn:

be 1t known that I, JOoEN HENRY MUNSON,
of the city of Chicago, county of Cook, State
of Illinois, have invented certain new and use-
ful Improvements in Motor-Cyeles, of which
the following is a specification.

This invention relates to motor-vehicles;
and one of the objects of the invention is to
provide a self-contained electric-motor vehi-
cle, which, unlike ordinary electric-motor ve-
hicles, will not be deépendent upon storage or

power stations, but instead may be used in
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making long journeys through districts not
provided with power-stations, and therefore
Inaccessible to ordinary electric vehicles with
which the element of time and distance be-
tween stations is vital.

Another object of the invention is to pro-
vide a motor-vehicle of lighter weight and
lower cost than present electric vehicles of
the same carrying and speed capacity.

A further object of the invention is to pro-
vide a combination electric and vapor motor-
vehicle the explosion-engine of which will be
capable of alone propelling the vehicle at a
high speed and will be capable of use with
the electric motor to propel the vehicle on
difficult roads or hills or for the purpose of
both propelling the vehicle and the electric
machine to replenish the storage battery
while the vehicle is in motion.

A further object of the invention is to pro-
vide a combined electric-motor and gas-en-
gine vehicle having means permitting the use
of the engine to store the battery while the
vehicle is standing still.

Another and particular object of the inven-

tion 1s'to so connect and combine the electric

motor and the engine upon the vehicle that
the usual governors, controlling-levers, and

rods and other engineering complications are |

avoided and the control of the engine is made
absolute and positive. -

Another object of the invention is to pro-
vide a motor-cycle equipped with an explo-
sion-engine and motor in such a manner that
the motor may be employed to start the en-

gine, thereby avoiding the usual manual la-

bor connected with the starting of the vehi-
cle and securing the further advantage of
the assistance of the engine to start the ve-

| hicle, and thus avoid a heavy draft upon the

batteries that supply eurrent to the motor.
Another object of the invention is to im-
prove the distribution of the weight of the

batteries and the driving machinery upon
the wheels of the vehicle in order that the

required traction may be obtained upon theé
driving-wheels and at the same time have
sufficient weight upon the forward wheels 1o

make the vehicle easy and safe to steer.

Another object of the invention is to pro-
vide a motor-cycle in which a low center of
gravity may be obtained, and thus avoid the
usual topheaviness of such machines; and a
further and particalar object of the inven-
tion is to enable the use of light bodies or
boxes upoun motor-cycles, relieving the same
of the weight of the battery or engine usnally
stored therein and permitting the body to be
of a comparatively-cheap constriuetion and

of any desired design, not being restricted to

the usual ugly boxes that are made a part of
the ordinary body. | |
~Other objects of the invention are to pro-
vide improved means for reversing and con-
trolling the electric motor by one lever and to
improvethe form and application of the brake.
1The invention consists generally in a mo-
tor cycle or vehicle provided with an explo-
sion-engine or like machine and an electric-
motor dynamo of substantially-equal power
and normal speeds, such motor-dynamo being
adapted foruseas a motor or as adynamo, and

-a storage battery to supply current to said mo-
tor-dynamo or to receive current therefrom,

sald engime adapted to be used separately or
together to propel the vehicle.

JThe invention further consists in the par-
ticular construction and arrangement of the
explosion-engine and the motor-dynamo
whereby the armature of said motor-dynamo
serves as both the fly-wheel and the governor
of said engine; and the invention further con-
sists in particular means for transmitting the
power of either the engine or the motor to the
driving-wheels of the motor-vehicle and gov-
erning the speed of the motor.

The invention further consists in particular
constructions and arrangements of the frame
and supporting parts of the vehicle and in

novel means for controlling and reversing the
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motor-dynamo; and, further, the invention
consists in various details of construction and
1n combinations of parts, all as hereinafter
described, and particularly pointed out in the
claims.

The invention will be more readily under-
stood by reference to the accompanying draw-
ings, forming part of this specification, and
in which—

IFFigure 1 is a plan view of a motor-cyele
with the side bars and the battery compart-
ment or box removed. Fig. 2 is a side view
with the Wheels upoun the forward side re-
moved. Iig. 3 1s a sectional view on line 7/
of Fig. 1. Jf‘w* 4 1s a sectional view on line
z zof Fig, 1. Iig. 5 is a side view of the
controller and 1'e"~rer5ing switch box., Tig. O
1s an end view thereof with a portion broken
away to show the interior. Tig. 7 is an en-
larged perspective view of the contmller and
reversing switchesremoved from the contain-
ing box or frame. ig. 8 is a detail view of
one of tne switch-arms. Iig. 9 is a similar
view of one of the contacts. TFigs. 10 and 11
aresimilarviewsof theswiteh-segments., Iig.
12 is a diagram of the circuits. -

As shown in the drawings, 2 2 represent
the forward wheels of the vehicle, and 38 3 the
rear wheels thereof. The short axles of the
forward wheelsarve carried in yokesthatswing
upon the ends of the forward axle 4 The
rear wheels are arranged upon the rear :ande b,
which is preferably m ade in two parts that are
connected by differential gears (net shown)
to permit the turning of corners with the ve-
hicle. The main tlLIbS 6 1s swung from the
axle 5 by bearings 7, that preferably contain
rollers to reduce friction. The l"mwm d axle
is provided with a rigid block 8 and is con-
nected with the rear axle by a strong frame
comprising the trusses 9, 10, and 11, the field
portion 12 of the motor - dy namo,
reach-bar 13, which parts are secme]v tied
and braced by rods 14 and 15 and the ‘n rans-
verse trusses 16. T'he steel truss-castings 9,
10, and 11 are each provided with threaded
studs 17 upon their rear ends, which studs
pass through the depending flange of the

main truss 6 and are secured by adjustable

locking-nuts 18 upon opposite sides thereof.
The middle truss 10 has its forward end
bolted to the field portion 12 of the motor-
dynamo, and the forward ends of the trusses 9
and 11 are provided with threaded studs
which pass through the bearing blocks or
brackets 20, that are fastened solidly thel ein,
These bearings or brackets (%ee Figs. 1, 2,
and 3) are waded with boxes for the outer
ends of the engine crank-shaft 22 and the
shaft 25 of the motor-dynamo, respectively.

The tie-rods 14 15, which are adjustable, ex-

tend from the lov, er ends of the blachctg 20
to the block 8 on the forward axle, and the
reach 15, which is rigidly seeured in said
block 8, has its rear end solidly bolted in the
socket-bracket 24, that projects from the for-
ward side of the field portion 12 of the motor

armature-shaft, while the plate 28 carries

which  field has two

and the

478

and preferably Dbelow the center thercof.
The adjustablerods 9 and 11, extending from
the rear truss 0 to lugs upon the under side
of the field 12, and the adjustable rod 25, also
aftached to the under side of the field portion
12 and to the reach 13, prevent the sagging
of the{frame. Theforward ends of the t1 usses
9 and 11 are rigidly connected together and
to the field portion 12 by the transverse
trusses 16, made 10 four parts and attached
rigidly to the upper and lower sides of the
field porticn 12 of the motor and to the brack-
ets 20 upon the trusses 9 and 11. "T'hese
trusses 16 hold the shatt-bearingin line,form-
ing a rigid diamond that is braced by the part
12 of the motor. The ends of the {ield por-
tion of the motorare closed by plates or disks
27 28, 1in each of which is a bearing 29 for the
the
box or case 30, having the bearing 30" forthe
inner end of the euﬂ‘me cranlc Shflft 1The
engine-frame ol 18 Scemed upon a bar 32, ex-
tending between the trusses 10 and 11, and
gaild frameispreferablyintegral with the bear-
ing 50 and the bracket 20 at the end of the
truss 11. Thecrank-shaft and the armature-
shaft are connected by a cluteh 34, covered
by the ecasing 30, that is integral with the
bearing 30'. Said eluteh 34 is operated by a
bell-crank 35, pivoted on the side of the cas-
ing 30 and extending into thesame. Thear-
mature 36 of the motor 1s of larger diameter
than commonlyandispurposely made heavier
than usual toserve as the fly-wheel of the ex-
plosicn-engine. 87 represents the single com-
mutator of the armature, and tine same isin-
closed within the field portion of the machine,
windings of different

sizes of wire.

The driving machinery is connected with
the rear wheels of the vehicle by means of
friction-pulleys. T'wo pairs of pulleys 538 59
and 40 41 are used, the same being arranged,
respectively, upon the armature-shaft 23 and
the shaft 42. Bearings or blocks 43 and 44
are provided for the shaft 42 on the trusses
O and 10, and these bearings are adjustable
upon satd trusses in order that the pairs of
friction-pulleys may be relatively adjusted
for the purpose of taking up wear. The pin-
ion 45 meshes with the Lm o¢ gear-wheel 40
upon the rear axle and is connﬁeted with the
two rear wheels, either rigidly or by the usual
differential gears. (MNot shown.) The pin-
1on 45 1s secured upon a short shaft 47, ar-
ranged in the bearing 43 and carrying the
brake-wheeldsuponitsinnerend. T'heshaft
47 1s held against longitudinal movement in
1ts bearings, and the shaft 42 extends through
the shaft 47 and is longitudinally movable
therein, being connected with the same by a
key orspline 490, (See Ifig. 4.) The friction-

pulleys 40 41 are securely keved and fastened
upon the shaft 42, and the friction-pulleys 38
59 are similarly secured upon the armature-
shatt 24 and with the same are held against
The friction - pul-

longitudinal movement.
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leys 38 39 are of different sizes and are op-
positely-inclined cones. The friction-pul-
leys 4041 are similarly beveled and are placed
end to end on the shaft 42. The pulleys 38
89 are separated to allow the movement of
the pair of pulleys 40 41 from one to the
other. The pulleys 4041 are operated by the
shifting-lever 50, pivoted on the truss 10 and
engaging a collar on the inner end of the
shaft 42. Thus while the shaft 42 and the
friction-pulleys thereon are adapted to move

the pinion 45 and the brake-wheel 48 are lon--

gitudinally stationary. The brake-wheel 48
1s engaged by a friction-strap 51, (see Fig. 4,)
which is operated by a bell-crank 52, sup-

_ported in a bracket 53 on the bearing 43.

20

1'he storage battery and the various rods
and levers for operating the engine-clutch,
the friction-pulleys, and the brake are ar-
ranged upon the light frame upon which the
carriage - body is placed. This frame com-

prises the side bars 54, which are carried

~upon the springs 55 and secured upon the for-
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ward axle and the main truck or frame part
6 of the rear axle. The side bars are con-
nected in any suitable manner and carry the
box or casing 56 for the storage batteries, said
box or casing being hung from said side bars
with its top substantially flush with the tops
of said bars, so as not to interfere with any
style of carriage or wagon body that may be
placed upon the side bars. This box or cas-
ing occupies the space forward of the driv-
ing machinery and is nearer the forward axle
than the rear one to more evenly distribute
the weight on the wheels, The switch-box
o7 1s also below the tops of the side bars 54
and preferably back of the battery.,

58 represents a shaft extending between
the forward ends of the bars 54, on which the
several levers for controlling the vehicle are
arranged. | -

d9isthefrietion-pulley-shiftinglever. This
lever is arranged on a sleeve on the shaft 58
and operates the arm 59, that is connected by
arod70toanarm 7l upen the rocking shaft 72,
extending between the opposite side bars 54
and having another arm 73, that is connected
to the bell-crank 74, pivoted upon the field
portion of the motor and connected to the up-
per end of the shifter-lever 50 by a suitable
link, whereby said lever may be operated to
move the shaft 42 longitudinally and engage
either of the friction-pulleys thereon with the

opposite friction-pulley upon the armature- :
shatt.

62 18 the cluich-lever, preferably arranged
upon a sleeve 63 on the shaft 58 and having
an arm 04, that is connected with the lever
00 by a rod 65, by means of which the eluteh
between the engine and armature-shaft may
be operated. I prefer that the brake should
be operated by the pressure of the foot of the
driver, and therefore provide the lever 61,
having a footpiece and normally lifted by a
spring 61°. This lever may be arranged upon

a cross-shaft 61", and it carries a gear-seg- |

L

Qs

ment 61", that meshes with the pinion-seg-
ment 60, that is secured upon a sleeve, having
an arm 60" and arranged on the shaft 5. The
arm (0" is connected with the brake-strap
bell-erank 52 by a rod 60", and when the le-
ver 61 1s depressed the brake-strap will be
firmly bound upon the brake-wheel 48, there-
by applying the resistance directly to the
driving-wheels, as well as to the driving ma-
chinery, The controlling and reversing
switches that are arranged in the box 57 are
operated byarack 73. (See dotted lines, Fig.
2,and detail figures.) This rack is operated
from an arm 74, extending horizontally from
a short upright stud 75, that is arranged in
a bracket on the'side bar. The stud-shaft 75
1s provided with a square upper end to receive
the lower end of an operating-shaft 76, hav-
ing a crank at its upper end and preferably
fastened on the carriage-body. One of these
shafts 76 is preferably supplied with each eazr-
riage-body that is intended for use upon the
truck, said carriage-bodies being interchange-
able. --
The steering device may be of any suitable

design, with a handle or tiller 77 extending

back within reach of the driver. |

A most important part of my invention is
the combined controlling and reversing
switch. (Shownin Figs.5,6,and7.) Thesingle
leverorarm that is attached to the stud-shaft
75 suffices for the operation of both the re-
versing-switch and the controller, the moving
parts of which are linked together. The
switech devices are arranged in a tight box
the sides of which are preferably of insulat-
ing material, while the ends 73 may be of
metal to provide bearings for the shafts S0
and 34 and for the bars upon which the con-

| tact-blocks are arranged. One end of the box

1s provided with guides 79 for the rack 73,
which meshes with the gear-wheel 31, ar-
ranged on the shaft 80. The shaft 80/also
bears the crank-disk 82, from which a link 82’
extends to the arm 63, that is provided upon
the end of the shaft 84. The shafts 80 and
o4 are provided with insulating-coverings to
electrically separate the partsarranged there-
on. 'The bars 85, 86, and 87 are preferably
wood or fiber and carry the contact-blocks G,
H,and I, that have jaws to receive the ends of
themovable switch-arms K, that are arranged
on therocking shaft 84 and are insulated from
one another by the covering thereof. The
switch arms or poles I are provided with seg-
ments toenter between the jaws of the con-
tacts I and are always in contact therewith.
The groups of contact segments or sectors are
arranged upon theshaft 80. These are adapt-
ed to engage the contacts Band D. The first
group, which is electrically connected, in-

cludes the double segment A! and the oppo-

sitely-arranged single segments A? and AS,
The second group comprises similar parts,
preferably arrangedinreverse order. Thear-
rangement iz such that two segments in each

group A and C will be in contact with respec-
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tive blocks B and D when the switch-arms E | nal of which is conneeted by the switch 05

are in contact with either row of blocks G, I,
or I and will be out of contact when said arms

K are lifted above or thrown below the rows

of contact-blocks &, I, and I, this being nec-
essary in order that the eircuit may be open
at the time that the direction of the current
1s reversed. 'The poles A and C, with the
contact fingers or blocks B and D, constitute
the reversing-swilteh, while the arms K, with
their permanent connections I and the con-

. tacts G, I, and I, comprise the controller,
whereby the arraneement of the batteries in
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circuit may be altered sucecessively from par-
allel to series parallel and from series paral-
lel to series. Any numberof cells or groups
oif cells may be employed, according to the
number of arms K and contacts therefor.
The controller shown in the drawings is de-
signed for use with four cells or groups of
cells, which have their terminals connected
in order with the contacts I, If*, I3, Ft 115,
IF°) I, and I°.  These points thus represent
the terminals of the batteries, and in turn the
movable switch-arms E' E? E? Et I3 B ¢ ES
represent the same. There are permanent
connections between the contact-bloeks in
each row G, I, and I. The eight blocks or
contacts of the first row I' I* PP IS I° 17 I8 are
connected 1n parallel arrangement, so that
when the arms E' to K® are moved into con-
tact therewith the batteries will be thrown
into parallel. T'he nexf row or series of con-

tacts ' to II® are connected in two multiple
35 &

agroups and the groups are arranged in series,
and when the switeh-arms E are moved into
contact therewith the batteries will be in par-
allel-series arrangement. To throw the bat-
teries into series, six contacts G’ to GP are re-
quired, and suvceedln pairs ol these are con-

‘nected to bridge or couple the adjacent ter-

minals of the different batteries. The ter-
minals of the circuit 90, (see Fig. 12,) includ-
1ng the field-windings of the motor-dynamo,
are connected with the positive and negative
poles of the first and last storage batteries or
groups of cells. The voltage upon said cir-
cuit is varied by shifting the arms K to E®
from one to the other of the rows or series of
contacts I, Il,and (3, the veltage being doubled
when the arms are shifted from the contacts
I to H and again doubled when contact is
macie with the contacts . One branch of
the battery-circuit 1s connected to the con-
tact B’ of the reversing-switch. When said
switeh is in the forward position, the current
will flow through th= poles A" A® to the con-
tact B* and thence to the line 92, which is
connected to the brush 88" of the armature S8
of the motor-dyname. The current passing

through the motor-dynamo is taken there-
from by‘ the brush S8” and the line 93 con-
nected therewith to the contact D? of the re-
versing-switch, and from thence through the
poles C* C° to the contact D7, and from thence
the current 1s conveyed through the line 94
to the field-windings 89, the opposite termi-

| spring 100,

to the other side of the main cireunit 90. In
case it 1s desired to use the motor-dynamo as
a dynamo the reversing-switch 1s not dis-
turbed; but the switch 95 and a switeh 96 are
both thrown to connect the same respectively
with lines 97 and 92 to cut out the motor
ield-windings and include the dynamo field-
winding 91’ in parallel ¢ircuit with the arma-
ture. ’When these switches are changed, the
current will flow through the line 92 -to the
armaturce 88 and from thence to the line 07.
At the same time the current will divide at
the brush 88 and passing through the line
92" and theswitch 96 will enter the field-wind-
ings 91 and will return from thence through
the line 97" to join the current from the ar-
mature and pass through the line 97 and the
switch 95 to the return side of the cireuit 90.
Meantime the circuit of the motor field-wind-
ing 89 will be found to be open when the same
is traced through the lines 93 and 94 to the
switch-point of the switch 95, which at this

time will be connected with the line 97. 1

prefer to arrange the switches 95 and 96 near
he driver’s seat upon the carriage-body in
order that the same may be thmu n to con-
vert the motor-dynamo into a dynamo to re-
plenish the batteries when the vehicle is run-
ning upon level roads. In like manner the
switch is used to convert the dynamo into &
motor, and a switch may also be used to
abruptly brealk the circeunit of the motor-dy-

namo without regard to the reversing-switch
or the controller, though the use of the latter
1s to be prefer red. When the storage battery
has been fully charged by the operation of
the dynamo, the resistance of the dynamo
due to counter electromotive force will over-
come the force of the engine and the same
will be stopped. To avoid the automatic
stoppage ol the motor in this manner when
the vehiele is runniang and to avoid a waste
of the power of the'engine when the same
has been left to run while the vehicle is sta-
tionary and also to avoid the eflects of a pos-
sible leakage through the windings of the
electric machine after the engine has been
stopped and while the ecircuits are closed
through the controller and reversing-switeh,
I prefer to provide an automatic cut-out in
the dynamo-circuit to open satd circuit auto-
matically at the moment that the electromo-
tive force of the storage battery and the dy-
namo becomes equal. Thisdeviceisa simple
electromagnetic switech comprising an elec-
tromagnet 98, preferably arranged in the line
97 belonf‘fmﬂ‘ to the dynamo- -circuit and which
line is emnpl,eted through the armature-lever
99 and the contact 100. The lever is nor-
mally drawn away by a spring 101, and when
the dynamo-circuits are completed and the
lever 99 1s moved by hand against the con-
tact 100 to complete the line 97 the power of
the magnet 98 will be sufficient to hold the
lever 99 in place against the tensicn of the
’When, however, the batteries
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have become fully charged, there will be a
moment when cuarrent will cease to flow
through the line 97 and the circuit 90 or will
be reversed therein, and at this moment the
magnet 93, losing its power, will release the
lever 99, and thus automatically open the dy-
namo-cireuit, rendering the dynamo ineffect-
ive and preventing a leakage of the eurrent
from the batteries. '
Lhe explosion-engine is provided with an
electric igniter, which with the usual spark-
coll and one or more cells of the storage bat-

tery 18 included in the circuit 102, that is-

closed ‘during the time that the lever 99 isin
engagement with the contact 100 and is
broken when said lever 99 is released.

105 represents a switch which is prefer-
ably conveniently located upon the vehicle-
body and by which the igniter-circuit may
be arbitrarily closed without regard to the
automatic cut-out. This switch is opened
when the automatic eut-out is closed.

It will be noted that the contacts B2 and
D’ are both connected with the line 92 and
that the contacts B® and D? are both con-

poles of the reversing-switch are shifted the
direction of the flow of the current through
the armature of the eleciric machine will be
reversed, with a consequent change in the
direction of the rotation of the armature.
The movement of the operating-rack in one
direction closes the reversing - switch and
moves the arms K into contact with the par-
allel-arranged blocks I’ to I%, the mnormal
position of the arms E being below the same.
A continued movement of the rack in the

same direction will raise the arms E' to K8

Into contact with the other rows of blocks or
contacts . An opposite movement of the

rack will depress the arms E and throw them
out of contact, and this movement, if con-

tinued, will reverse the contacts A and C
and again raise the arms X to the desired
parallel, series parallel, or series row of con-
tacts 1, I, or G, all as well illustrated in Fig.
12, The reversal of the motor and the con-
trol of the speed thereof are thus made easy.

The water and gasolene tanks for the en-
gine are suitably supported back of the rear
axle. (See Figs.1to4.) The electrical con-

nections are not shown in the prineipal fig-

ures of the drawings, as the same are more
clearly illustrated in Fig. 12.

1The operation of the motor-cyele is as fol-
lows: The explosion-engine and the motor-
dynamo are of about equal power, the engine
being capable of alone propelling the vehicle
over ordinary roads and furnishing a surplus
power, which is taken up in driving the
motor-dynamo to maintain the voltage of the
storage battery. Although it is possible to
run the engine for the sole purpose of stor-

ing the batteries when they are first placed

on the vehicle, said batteries are preferably
charged before they are placed in the com-
partment or box.

Therefore when the

¥

“of whichsaid armatureisthe

'I“hereafter.ﬁ-*hen it iz de- 1 9 and 10.

sired to use the vehicle the charging-switches
Jo and 96 are placed to throw the motor-field
into series with the armature, so that the
machine will operate as a motor when the
controller is operated to close the battery-
circuit. The motor being started, the engine-
clutch is then moved to connect the engine
crank-shaft and the armature-shaft to op-
erate the engine-piston and draw in the first
few charges of gas until the engine begins to
work automatically. Meantime one or the
other of the friction -pulleys having been
shifted into engagement with the opposite one

| on the armature-shaft, the vehicle will be set

into motion. The motor alone is capable of
starting the vehicle; but when a difficult start
1s to be made it is preferable to allow the en-
gineand the motorto gatherthe normalspeed
before the friction-pulleys are thrown in to
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start the vehicle. -If a fairly-good road is en- .

countered, the controller switch-lever may be
thrown to the middle position to open the bat-
tery-circuit, the engine alone being used. On
an ordinary road the switches 95 and 96 may
then be thrown to connect the dynamo-wind-
ingsin eircuit and the controller will be moved
to arrange the batteries in parallel in said
circuit, so that as the vehicle movesalong the
road the surplus power of the engine will be

converted into electricity and stored in the
When passing over rough roads:

batteries.
or when climbing hills, the circuit-changing

switches 95 and 96 will be reinstated to con-

nect the motor-windings in circuit. The
electric machine thereafter works as a motor
to assist the engine, and the speed of both the

go
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engine and the motor is controlled by the

electric controller, which in.regulating the
speed of the motor-armature also regulates
or governs the speed of the explosion-engine,
ly-wheel. When
it 1s desired to force the vehicle at a higher
speed than can beattained with the explosion-
engine running at the maximnm number of
revolutions, the engine-clutch will be discon-
nected and the motor alone relied upon, the
controller being shifted to supply electricity
from the batteries at a higher voltage, where-
by the speed of the motor will be increased

and the current taken from the battery be-

ing commensurate with the work to be per-
formed at the higher speed induced by the
increased pressure or voltage. When theen-

gineis disconnected from the armature-shaft,
the same will instantly stop owing to the same
In addition
to the control of the speed through the me-

being deprived of its fly-wheel.

dinm of the motor two arbitrary changes of
speed are possible through the use of the fric-
tion-pulleys. '

Any wear between the driving-gears 45 and
46 13 taken up by adjusting the nuts on the
rear ends of the longitudinally - extending

trusses 9, 10, and 11, and wear between the.

friction-pulleysiscompensated byadjustment
of the bearingscf theshaft 42 upon the trusses

The entire frame isso constructed
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T'he explosion-
engine, the engine-cluteh, and the motor-dy-
namo are all tlnhtlv ineased or inclosed to
prevent the entrance of dust or moisture.
The {riction-wheels and the driving-gears do
not require protection. The contmllmg-le-
vers and the foot-brake being all mounted
upon the frame of the truck or running-gear

are independent of the carriage body or box

and are not disturbed when ﬁ,chan% of bodies
1s made. In like manner the blOla“G bat-
teries, the controlling-switeh, and the engine-
tanks are all independent of the carriage-
body, and it is not necessary to employ a car-
riage-body of any particular design. The lo-
cation of the driving machinery and the wa-
ter-tank upon the rearaxle places the weight
where 16 18 required to give a maximum trac-
tion to the driving-wheels. In case of anac-
cident to the machinery when climbing or de-

scending a hill the driver has complete con-

trol of the vehicle, owing to the direct ¢
cation of the brak:e to tlle rear wheels,

As various modifications of my invention
will be evident to persons skilled in the art,
I do not confine the same to the specific con-
structions herein shown and deseribed.

Having thus desceribed my invention, I
claim as new and desire to seeure by Letters
Patent—

1. The combination, with the {ruck or run-

apnli-

ning-gear, of the exploﬂlon -engine, the stor-

age battery, the electric motor coupled with
sald engine, means for varying the speed of

said motor and through the same governing
the speed of said engine, the meble fuetmn
driving means, and a blthe mechanism in-
terposed between the same and the driving
wheel or wheels of the vehicle, substantially

- as deseribed.
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2. The combination, with the truck, of the
motor mechanism, the shifting shaft, the oP-
positely-coned pairs of friction - DHHG}“: ar-
ranged thereon and in connection with said
motor, a longitudinally - fixed driving-gear,
means for shifting said shaft and the pulle}s
thereon, and a frietion-brake in connection
with said fixed gear, substantially as de-
sembed

. The combination, with the forward and

1'eﬂ,1' axles, of the trusses or bars 9,10 and 11
extending from the rear axle, the motor and
the engine, the frame the Leof connecting the
forward ends of said trusses, and a mach CONn-
necting said frame with the forward axle,
substantiall}; as described.

4. The combination, with the rear axle, of
the truss 6 thereon, the trusses extending for-
ward from said truss 6, the driving mach-
ery, the frame thereof conneetmg Lhe forward
ends of sald trusses, the wheel-support for
the forward part of said frame, and the sup-
porting tie-rods, substantially as described.

5. The combmmtmn with the rear axle, of
the truss 6, the field pormon of the motor, the

forwardly-extending trusses, and the trans- | brake~wheel also on said shaft, the hearings
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that tension may be obtained in its several [ versely-extending trusses attached thereto
Pparts to keep the same rigid.

and to the upper and lower parts of said field
portion of the motor, substantially as de-
seribed,

0. ‘The combination, with the rear axle, of
the forwardly- 9\‘[911(1111@ trusses 9, 10 and 11,
the motor-shaft ]mef‘f bemmns at the fm-
ward ends of said frusses, the motm* to the
frame whereof said truss 10 1S attqehed, the
forward axle and the reach connecting the
same to the forward partof said frame cf the
motorﬁ substantially as desecribed.

. 1he combination, with the rearaxle and
t-h LOIWEHﬂ axle, of the trusses or bars ex-
tending from S‘lld rear axle, the motor ar-
ranged between said trusses, the transverse
trusses rigidly connecting the motorand first-
mentioned trusses, the reach extending from
the frame of said motor to the forward axle,
and the supporting and tie rods mtendmw
from the forward axle, substantially as {10-
scribed.

5. The combination, w ith the truck or run-
ning-goear, of the drwmg machinery, the body
or box upon said truck, and independent of
sald ariving machinery, and the controlling-
levers, &e., independent of said body or box,
substantially as described.

9. The combination, in a motor-vehicle, of

the forward and rear axles of the truck, the
truss6depending from suitable bearings tipon
the rear axle, the longitudinal trosses 9 and
11 having their rear ends atdjustable in the
depending web of satd truss 6, the transverse
trusses connecting the forward ends of said
trusses 9 and 11, the motor having its frame
seeured betWG“h sald transverse trusses and
a reacn and tie-rod extending to said forward
axle, substantially as defaulbed.

10. The combination,in a motor-vehicle, of

the trucl, with the metailically-inclosed elec-
tric-motor dynamo arranged thereon and hayv-
1Ing a driving connection with said truck, the
explosion-engine also arranged on said tr UGL
and 111010*?9&, a suitable cluteh 15 Dbetween
sald engine and motor-dynamo, and a casing
inclosing said eluteh, seeuwﬁ to said motor-
dynamo and integral with said engine-frame,
substantially as desecribed.

11. The combination, in a motor-vehicle,

| with the forward andrearaxles andthewheels

thereon, of the reach between said axles com-
prising the forwardly-extending truss or
trusses, the frame of the eclectric motor se-
cured to said truss at the forward end thereof
and the reach-bar having its rear end firmly
secured o the forward side of said frame , and
sultable fies or braces, substantially as (e-
seribed.

12, The combination, in a motor-vehicle, of
the truck, with the driving-motor thereon, an
intermediate driving-shaft driven by said mo-
torand longitudina 115 movable for f‘hﬁ,en CALC-
ment thelefmm the fixed shailt atmmed to
sald intermediate shaft to rotate therewith,
the driving-pinion on said iixed shaft, the

=
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of said fixed shaft, the bracket thereon, the
brake-strap uponsaid wheel and the strap op-
erating the erank arranged in said bracket,
substantially as deseribed.

13. The combination, in a motor-cycle, of

the truck or rnnning-gear, with the explosion-

engine mounted thereon, a storage battery,

and an electric motor geared to said truck

permanently interposed between therunning-

gear and said engine and having its armature
connected with said engine to serve at once
as the fly-wheel thereof and as the armature
of said motor, whereby the speed of the en-
gine may be governed, substantially as de-
scribed.

14, The combination, with the truck or run-

ning-gear, of the explosion-engine, the stor-
age battery, the electric motor coupled with
sald engine, means for varying the speed of
sald motor and through the same governing
the speed of said engine, and the variable
friction-pulleys interposed between the shaft
of said motor, and the wheel or wheels of the
truck, substantially as deseribed. |

15. Thecombination, with the truck or run-
ning-gear, of the explosion-engine thereon,
the dynamo-motor adapted to be connected to
sald engine and connected with said truek to
drive the same, the storage battery upon said
truck, the controller, the body or box upon
sald truck, and independent of said battery,
motororengine, and the levers, &c., arranged
upon said truck independent of said body or
box for controlling said battery, engine and
motor-dynamo, substantially as described.

16. The combination, with the shafts 20 and

34, the single operating part to actuate the
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same simultaneously, the reversing-switch
poles upon said shaft 80, stationary contaects
to be engaged thereby, the controlling-switch
poles or arms provided upen said shaft 84,
and provided with heels or segments, fixed
contacts wherewith the segments have rub-
bing contact, and the rows or tiers of circuit-
changing contactsfixed to be engaged by said

controller-switeh polesor arms, substantially

as described.

17. The combination, in a motor-vehicle, of
the truck with the frame having Spring-sup-
ports thereon, the driving-motor mounted on
sald truck near the rear axle thereof and

~ geared thereto, and the storage battery sus-
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pended from said frame at a point back of,
but near, the forward axle of said truck, sub-
stantially as desecribed. |

18. The combination, in a motor-vehicle, of
thetruck carryingthe driving machinery with
the spring-frame arranged upon said truck,
the storage battery suspended from said
frame, the body upon said frame, and inde-
pendent of said battery, the cross rod or shaft
53 at the forward end of said frame and the
operating and controlling levers upon said
cross-rods, substantially as described.

19. The combination, in a motor-vehicle,
with the truck, of the engine and the motor-

dynamo thereon adapted to be connected and |

adapted separately or together to drive said
truck, said motor-dynamo having independ-

ent field-windings respectively in series and

multiple arrangement with its armature, a -

suitable switch for connecting either of said

windings in circuit with said armature, a

storage batteryand meansinterposed between

said battery and said motor-dynamo for elec-

trically governing or controlling the same,
substantially as deseribed. |
20. The combination, in a motor-vehicle,

with the truck, of the engine and the motor- -

dynamo thereon adapted to be connected and
adapted, separately or together, to drive said
truck, said motor-dynanio having independ-
ent field-windings respectively in series and
multiple arrangement with its armature, a
suitable switch for connecting either of said
windings in circuit with said armature, a
storage battery, means interposed between
sald battery and said motor-dynamo for elec-
trically governing or controlling the same

and an automatic circuit-breaker included in o

the battery-cireuit and operable upon the ces-
sation of current in said eircuit, substantially
as described and for the purpose set forth.

21. The combination, in a motor-vehicle,
with a truck, of the engine and the motor-
dynamo thereon adapted to be conneected and
adapted, separately or together, to drive said
truck, said motor-dynamo having independ-
ent field-windings respectively in series and
multiple arrangement with its armature, a
suitable switch for connecting either of said
windings in circuit with said armature, a
storage battery, means interposed between
sald battery and said motor-dynamo for elec-
trically governing or controlling the same
and a circuit-breaker having its magnet in
the battery-circuit, the engine-igniter and
the circuit thereof including a source of elec-
tricity and automatically opened by said
breaker upon the cessation of current in said
battery-circuit as and for the purpose speci-
fied.

22, The combination, in a motor-vehiele, of
the truck, with the engine and the motor-
dynamo on said truck, adapted to be used
alone or together to drive said truck, and
sald engine adapted to drive said motor-dy-

- namo, sald motor-dynamo having independ-

ent motor and field windings, a storage bat-
tery, means interposed between said storage
battery and said motor-dynamo for electric-
ally governing or controlling the same, the
1gniterofsaid engine, the local cirenit thereof,
and automatic means for opening the circuits
of said battery and said igniter upon the ces-
sation of currentin said battery-cireuit, sub-
stantially as and for the purpose specified.
In testimony whereof I have hereunto set
my hand, this 3d day of May, 1898, at Minne-

apolis, Minnesota. ,

JOHN HENRY MUNSON.
In presence of— ~
C. G. HAWLEY,
M. E. GOooLEY.
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