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UNITED STATES

UFFICE.

PATENT

DANIEL BEST, OF SAN LEANDRO, CALIFORNIA.

OiL-VAPOR TRACTION-ENGINE.

IPREOIFICATION forming part of Letters Patent No. 602,594, dated April 19, 1868.
| Application filed September 14, 1896, Serial No. 605,728, (Mo model.) ' |

To all whom it mal CONCEri: |

Be it known that I, DANIEL BEST, a citizen
of the United States, residing at San Leandro,
county of Alameda, State of California, have
invented an Improvement in Oil-Vapor Trac-
tion-Engines; and I hereby declare the fol-
iowing to be a full, clear, and exact descrip-
tion of the same. -

My invention relates to improvements in
what are known as ‘“‘traction-engines.”

It consists, essentially, in the combination,
with bearing and driving wheels and a con-
necting - frame, of hydrocarbon-vapor - pro-
pelled engines and mechanism by which the
nower applied through the engines may be

-aried to suit the load, and in details of con-
struction, which will be more fully explained
by reference to the accompanying drawings,
in which— |

Figure 1 is a side elevation of my engine.
Fig. 2 is a plan view of the cylinders, one set
being shown in section on line ¥ ¥, Fig. 3.
Fig. 3is a vertical section of the same on line
vz of Tig. 2. TFig. 41s a detail of the cam-
carrying sleeve. Fig. 5 is a side view of the
reversing or clutch mechanism. ¥ig. 6 is a
front view of the same. Fig. 7is a detall sec-
tional view of the upper portion of the car-
bureter. Fig. 8is a horizontal section show-
ing the cylinder and pistons and the rods M
and connections. Fig. 9 is a detail of an 1g-
nitingdevice. Fig.10isa detail of the springs
upon which the rear portion of the machine
is supported. -

The object of this invention is to provide a
self - propelled engine capable of drawing
loads upon the roads and which 18 specially
adapted to be used in countries where water
cannot be obtained in necessary quantities
for the use of steam-engines. To this end I
have adapted for my purpose a series of hy-
drocarbon-vapor engines.

A is the main frame of my engine.

B is the main shaft, having mounted upon
it the traction and bearing wheels C, which
support the rearmost part of the machine and
the greater portion of the weight. At the
front is the steering-wheel D.- This wheel is
journaled upon a supplemental frame K,
which is fulerumed to the main frame, as
shown at T, extending thence forwardly from
the main frame. Upon the main frame are

| fixed heavy springs G in such relation that
the weight of the front end of the machine 18

borne upon the springs intermediate between-
the front of the main frame and the supple-
mentalframe E. Thisallows acertainamount
of vertical motion of the front wheelin pass-
ing over rough ground or obstructions and re-
lieves the strain and jar upon the front part
of the machine. Beneath the springs G are
other springs G, soarranged that any move-
ment of the parts in the opposite Klirect‘ion
will cause a tension upon these springs. -
Between the main frame and the shaft ot
the bearing-wheels C are fixed other spiral
springs C?, (see Fig. 10,) having sufficient
tension to bear this portion of the machinery
and yield to inequalities and the irregular
movements of the bearing-wheels, so that the
machinery is protected from sudden jars and
injurious strains. |
The propelling power of this engine con-
sists of eylinders I I', arranged in pairs op-
posite to each other, each pair having its pis-

tons connected together, so as to move in uni-

son, and the pistons being connected with the
cranks upon the erank-shaft J,through which
power is applied to the traction-wheels by in-
termediate gearing X in the usual manner.
The cylinders I, standing in line with each
other in the direction of travel, are slotted
upon the upper and lower part and have
cross-heads L, extending through the slots !
from the pistons with which they are con-
nected, and these cross-heads L are united

by rods M, extending from one to the other.

The pistons and piston strokes are of such
length that the inner end of the piston never
passes the inner ends of the slots in the cyl-
inder. | .
communication between the interior of the
cylinder and the outer air. The cylinders I,
standing by the side of and parallel with the
cylinders I, have their pistons correspond-
ingly connected with each other, so that they
also work in unison, and the pistons of the
cylinders I and I' are each connected by con-
necting - rods with cranks upon
shaft J, to which the power 1s applied to ro-
tateit. By disconnecting the rods Mof either
pair of these engines the front cylinder may
be used independently with a light load, or

the two pairs may be coupled and all used to-

Consequently there will be no direct
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gether when necessary. The inlet and ex-
haust valves of both front and rear cylinders
are at the same ends, which, for convenience,
I will term the ‘“ rear” end, and the explosive
hydroecarbon vapor is supplied from the car-
bureter M, which issitnated intermediate be-
tween the adjacent ends of the eylinders and
extends upwardly therefrom, asshown. The
construction and operation of this carbureter,
which forms no essential portion of the pres-
entinvention, are fully disclosed in my former
batent, No. 588,381, dated August 17, 1897.
Ifrom this carbureter pipes 10 lead to each of

the cylinders and to the inlet - valves, and

these inlet- valves are opened by suitable
mechanism—such asthat shown in my former
patent, No. 544,879, dated August 20, 1895—
so that the hydrocarbon vapor is admitted at
the proper time into each of the cylinders as
the pistons move away from the inlet-valves
and 1s compressed by the return of the pis-
tons, and is exploded by an electrical spark
at the proper time after the cranks have

passed the center and the pistons are begin- ;

ning to move outward again, this operation
being essentially the same in all engines of
this class; but the mechanism by which the
various actions are produced is somewhat
different.
discharges through passages N’ and passes

through the carbureter and into a common

exhaust-chamber 12 above, as shown in my
former patent, No. 588,381, dated August 17,
1697, and I divert a portion of the exhaust
when the exhaust is greater than is necessary
and carry it directly into said chamber 12 by

- means of the pipes 13, which connect with
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cylinders at points intermediate of their
length, the connection of these parts being
shown -in detail in my said former patent, No.
588,381.

The valves of the engines are actuated by
eccentrics or cams 2 and 3 upon a sleeve 7.

T'his sleeve is slidable upon the rotating shafs

Z'y moving on a feather Z2, so that it may be
moved longitudinally a distance suff
disengage one or the other of the eccentries
or cams from the levers by which the valves
are actuated. This movement of the sleeve
is ef.

pose of using a cam 38 for starting purposes,
which is set differently from the main cam 2.
The latter closes the exhaust-valve, so that
when the engine-piston returns after having
drawn a charge of gas into the cylinder it
compresses it in the rear of the eylinder and
the explosion-chamber, and the compressed
charge is then ignited, so as to produce the
highest efficiency. When the engine is first
started, having no momentum, it is not POS-
sible to use this high compression. There-

fore the sleeve is moved by a lever, as above
stated, so that the cam 3 is brought into po-
sitlon to act on the valve-lever, and this keeps
the exhaust-valve open so long that there is
little or no compression of the gas in the cyl-
I'he cams 4 and 5, which actuate the

inder.

1he exhaust from the ecylinders

cient to

‘ected by alever and is made for the puar-

2 | 602,594 .

| 1gniting device, correspond in position with

2 and 3, and the cam 5 1s so set that the spark
fo ignite the charge is produced after the
crank has passed the center. As soon as one
or two revolations have been made the cams
are shifted to their normal position.

The exhaust-valves a are shown in the
transverse section, and they are actuated by
the levers p, one end of each lever acting as
a toe or lifter to raise the valves at the proper
time. These levers are moved by eccentrics
on thesleeve Z, as before deseribed ; but when
it is desired to cut out any one of the engines

70

8o

the action of its governor ¢ moves the bell-

crank lever d so that the point will engage
with a notch orstep e upon the end of the le-
ver p, which confrols its particular valve.
When this engagement takes place, the ex-
haust-valve a remains open, and the move-
ment of the piston then draws airin through
this exhaust-valve and expels it at each re-
ciprocation without there being any opening
of the inlet-valve to admit any of the hydro-
carbon vapor, and consequently no explosive
action will take place within this cylinder as
long as the exhaust-valve remains open. As
soon as the speed of the engine is again re-

‘duced so that the governor acts in the Oppo-

site direction it withdraws the arm of the
bell-crank lever d from the step e, and thus
allows the lever to tilt so as to come in con-
tact with the actuating cam or eccentrie, when

the valve will then remain closed at the proper.

time, so that the inlet-valve will be opened
and the usual operation of the engine again
take place, the exhaust-valve being opened
regularly for the escape of the waste vapors
when the piston returns toward the rear end
of the cylinder. |

T'he igniting device (see Fig. 9) may be of
any of the well-known forms; but I prefer to
use a device of my own invention, consisting
of a diagonally-set elastic propeller-like blade
b, which is fixed to a shaft connected with
one of the battery-poles and which is oseil-
lated by the action of the cam 4 or 5 on the
sleeve Z, as before described. This igniting
device is fully described and claimed in my
former patent, No. 484,727, dated October 18,
1592. The other pole of the battery is con-
nected with a stationary pin 7, so set with re-
lation to the propeller-blade that the latter

touches it alternately with its upper and its

lower surfaces as it oscillates, its elasticity
allowing it to bend each way as it passes the
pin, and a spark is produced as contact is
broken. Thisignitingdeviceissu bstantially
what is shown and described in my former
patent, No. 484,727, dated October 18, 1892;
but any other well-known device of this char-
acter may be used without departing from
the spirit of my invention.

Power is transmitted from the engine to the
crank-shaft J, as previously described, and
from this through the intermediate gear-
wheels L K* K* to the traction-wheel C. This
power 1is practically transmitted through a
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friction - eluteh.
plate or disk f, situated between two other
rings g. The rings ¢ are connected with the
ﬂy-wheel S on the shaft J by studs h, passing
through it, and the disk fis fixed to & sleeve
0, which turns loosely on the shaftJ and car-
ries the main driving-gears I and XK', of dif-
ferent sizes, which are slidableon a feather
on the Sleew 0, and one or the other may be
encaged with a corresponding gear K* on an
intermediate shaft I totransmit a higher or

lower speed to 1t, and thence to the tmetion-,

wheels C. Therings ¢g are each connected by
a stud /i with the adjacent end of Ievers 2, and
these levers are each connected with the end
of arms £, the opposite end of which is con-
nected with a sleevem, slidable upon the shatt
J. 'This sleeve is actuated by a suitable le-

ver or mechanism, and when movedin one di-

rection it presses upon the connecting-rod £,
and this actuates the levers e and the studs /2
in opposite directions and forces the disks g
to clamp strongly upon the plate f. When
moved in the opposite direction, the disks are
disengaged and the disk f is allowed to stop,

the others continuing with the engine-shaft

and fly-wheel. Thelength of the connecting-
rod & is adjustable by making it in two parts
with right and left serew-threads, respec-
tively, and a coupling-sieeve turnable upon
these threads, so that 1t may be lengthened
or shortened at will.

The reversing of the engine is effected by
means of a pinion o, which is mounted eccen-
trically upon a shaft 0%, 80 as to engage with
the two gears K and K2 or 0 be 6118611”"1”6(1
t.herefrom by partially turning this shaft
VWhen the gears K and K*engage directly, the
machine will be driven forward. If it is de-
sired to reverse it, the cluteh f ¢ is disengaged
and the gear IS 1s ©o longer driven. It 1s
then shifted along its shatt until disengaged
from IL*, but still remaining in engagement
with the pinion o', which is made long for that
purpose. Now by turning the eccentric 0° so
as to also engage the pinion o with the gear
I~ as well as K, the movement of the former
will be 1‘6%1’*5@(1 and the machine will be
driven in the ¢pposite direction when the frie-
tion-clutch 1s again engaged.

The tanks for the petroleum or hydrocar-
bon liguid to be used are situated at any suit-
able or convenient point upon the frame of
the machine, as shown at r, and from these
tanks the hydrocarbon may be pumped or
otherwise delivered to the carbureter by any
well-known means.

A certain amount of water is necessary to
surround the cylinders and valve-chambers
in order to prevent too great a heat by the
constant explosions, and in order to preserve
this water and use it over and over under con-
(itions where a good supply is not obtainable
I employ a system of pipes so arranged, as atl
s, that the water 1s constantly circulated
throuﬂh these pipes and around the jackets
of the engines.

This cluteh consists of a |

thecylinders the water passesinto these pipes,

which form a long continuous series and zig-

zag back and forward, being exposed to the
air, so that the temperature of the water will
be cooled down sufficiently before it is ag mn
carried around the cylinder-jackets.

Having thus described my invention, what
iclaim asnew, and desn e to secure by Tetters
Patent, 18—

1. A traction-engine comprising a frame

and supporting and driving wheels upon
which 1t is mounted, an engine consisting of

two sets of eylinders mounted in pairs-one
behind the other and each- cylinder having
the top and bottom of its open end formed
with longitudinal slots or channels, cross-
heads or pins projecting from the pistons and

slidable in said slots, detachable connecting-

rods uniting said cross-heads whereby the
cylinders of each palr may be used together
or the rearmost piston disengaged and only
one pair be employed, connections between
the pistons of the foremost cylinders and a
crank -shaft, and gearing intermediate be-
tween said crank-shaftand the dri ving-wheels
whereby power is transmitted theleto and a
carbureter intermediate of the ad,]eheenu ends
of the cylinders and connections between the
same and said cylinders.

2. A traction-engine comprisingin a single
structure, pairs of horizontal engines with
the cylinders of each pair independently
coupled in line, pistons reciprocating in the
cylinders, having pins or cross-heads extend-
ing from them and rods detachably connect-
ing said rods with the cross-heads, a carbu-
reter, vertically disposed in the space between
the adjacent ends of the pairs of c¢ylinders
and means connecting said carbureter with
each cylinder.

. In a traction-engine, the main and en-
gme frame mounted upon bearing and trac-
tion wheels, an engine supported thereon con-
sisting of two pairs of horizontally-disposed
cylinders, each pair having their pistons de-

tachably connected, a vertical carbureter

standing in the space intermediate between
the adjacent ends of the four cylinders, con-

nections between the carbureter and the in-

let- -passages, and between the exhaust-pas-
sages of each of the cylinders and the carbu-
reter whereby the exhaust products of all the
engines in operation are passed therethrough.
4, .In atraction-engine, a main frame, bear-
ing and traction wheels upon which it is sup-
ported, an engine consisting of two pairs of
horizontally-disposed cylinders standing in
line, pistons reciprocating therein, exterior
connections between each of the lineal pairs
of pistons and connections between the fore-
most pistons and a crank-shaft through which
power is transmitted to the 131*&(31;1011 wheels,
means for disengaging the rearmost pistons
from the foremost Whereby the power of only
one pair of cylinders will be used, a vertical
carbureter sitnated between the adjacent

After leaving the jacket of | ends of the four cylinders, inlet and exhaust
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passages from the engines connecting with | may be reversed, and a friction-clutch con-

sald eylinders and cam-actuated levers where-
by the valves are alternately opened and
closed at proper intervals.

5. In a traction-engine, a main frame, trac-
tion and steering wheels, and inftermediate
elastic supports between the frame and the
wheels as shown, an engine consisting of four
horizontal cylinders coupled together in pairs,
one behind the other, with detachable con-
necting-rods between the pistons of the front
and rear c¢ylinders, a vertically-disposed car-
bureter standing between the adjacent ends
of the cylinders, supply-pipes extending
therefrom to the inlet-valve of each cylinder
and passages trom the exhaust-valves of the
cylinders to the carbureter, supplemental ex-
haust-pipesconnecting with thecylindersand
leading therefrom to the exhaust-chamber
above the carbureter whereby the hot ex-
haust products may be partially diverted so
as not to pass through the carbureter.

6. Inatraction-engine, a main frame, bear-
ing and traction wheels upon which said frame
Issupported, a supplemental frame havingits
rear end hinged to the main frame and the

front end carrying journal-boxes of a front

30

35

steering-wheel, springs G and G’ forming in-

dependent concentric coils and forming a ful-
crum connection between the main and sup-
plemental frames substantially as desecribed.

7. In a traction-engine, main bearing and
driving wheels, a framework and propelling-
engines mounted thereon, a gearing inter-
posed between the engines and the driving-

wheels whereby power is applied to advance

the machine, a pinion eccentrically mounted
- s0 as to be engaged with or disengaged from |
the main gears, one of said gears being slid-
able upon a feather in the shaft so asto be in-
directly connected with its fellow through. the
pinion whereby the direction of the machine

40

sisting of disks fixed to the sleeve which car-
ries the driving-gear, clamping-rings connect-

ing with the crank-shaft which passesthrough
said sleeve, and mechanism whereby therings
‘may be clamped to the disk to impart motion

to it and the gears are disengaged therefrom
to allow the gears to be shifted with relation
to the pinion to reverse the engine.

8. In a traction-engine, a frame, driving
and steering wheels upon which the frame is

1 supported, a crank-shaft journaled upon the

frame, and engines from which poweristrans-

between the crank-shaft and the driving-
wheels, and a pinion eccentrically mounted
so as to be engaged with or disengaged. from
the main gears, one of said gears being also
slidable upon a feather so as to be 1ndirectly
connected with its fellow through the pinion,

be reversed. . . .

9. A reversing mechanism consisting of a
oear-wheel fixed upon a shatt to which power
is to be transmitted, a parallel shaft with a
oear slidable upon a feather so as to engage
the first-named gear to drive directly, a sec-

ond gear upon the second shaft, and a pinion

long enough to remain 1n mesh with these two
oears when they are shifted, said pinion be-
ing mounted eccentrically upon a third shaft
with a mechanism by which it may be turned
to engage the gears upon the first and second

shaft as an intermediate, whereby the mech-

anism 18 reversed. .
In witness whereof 1 have hereunto set my

hand.
DANIEL BEST.

. Witnesses:
ANTONIO AUGUST,
D. H. GLEASON. -
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whereby the movement of the machine may
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