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7o all whom. it may concern : _

~ Be it known that T, Lawrence S. Nasw,
a citizen of the United States of America,
residing at Detroi, in the county of Wayne
and State of Michigan, have invented 'cer-
tain new and useful Improvements in Con-

vertible Cycle-Motors, of which the follow-

ing is a specification, refevence being had
therein to the accompanying drawings.
In 'automobile and boat, motors of the in-
ternal ‘combustion type, it is desirable that
the fuel supply be under the operator’s con-

trol that it may: be regulated to suit work-

ing conditions ‘and variation of load while

Tunning; and it is further advantagedus to

have the motor adapted to be changed from
two-cycle to four-cycle or the reverse; to

-give further range of action which may

more fully meet the requirements of service.
‘This invenvion relates to internal cembus-

" tion motors and especially fo such engines-

provided with means whereby the mode of

operation of the engine may be determined.

and the engine ‘made to work either upen a
twe-stroke or a four-stroke cycle, together
with’ centrolling mechanisma. whereby the
fuel supply may be positively varied 1o ac-
cordance with the engine load. '
"The invention comsists in the matters

hereinafter set forth, and more particularly

" pointed out in the appended claims.

35

" Referring to the drawings, Figure 1 is a
view in vertical section transversely to the
main shaft, of an internal combustion mo-
tor embodying: features- of the “invention.

- Fig. 2'is a view in side elevation of the me-

40
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50

55

- engine.

tor.- Fig. 8 is'a view in detail of a pump
cam.. Fig. 4 is a view in section of a fuel
pump and shifting lever." ’

Ir the drawings, 1 represents a cylinder |

having ai inlet port-2, an exhaust port 3
above 1t, and a by-pass 4 oppositethe ports,
as usually disposed for- g two-cycle motor.
The cylinder is supponted on a crank case 5
which forms an air cempression chamber,
and a main shaft 6 journaled therein oper-
ates a piston 7 through the usual crank 8

and red 9. The piston has a port 10 adapt-

ed to communicate svith the by-pass, the sev-
eral ports in the cylinder and piston being

‘arvanged to obtain the usual compression

and scavenging 0: each revolution ‘of the

The cylinder head 11 is ‘preferably “con-

cave and 'cbéperate‘s’ with'a baffle 12 on, the

" ‘Specification of Letters Patent.

“the cylinder across the air clirrents from the
‘by-pass-and baffie. A fuel duct 17 opens

‘plunger mnormail

'
: | 1

PatentedNov.4,1913;

. Applicaﬁon ﬁled‘September‘%r, 180%7. Serial No. 354,623, . T

piston head opposing the outlets of the by-i
pass to throw the ncoming air from the.
by-pass around the cylinder. An apérture.
13 1s provided in the.cylinder head for a’
spark plug, and the wusuzl provisions. for
cooling and lubricatitg are ‘alse svpplied,
the details of actual enstruction foiising
the usnal lines of good shop practice. -

80

.. A Vaporizing valve. casing 14 is secuxed
in: the upper part of -the cylinder over the

6%
by-pass outlet. A Cirect air passage 15
through the casing piped to a suitable:sup-
ply of compressed. a ir-terininates in a jet
nozzle 16 adapted tc, project a spray inte -
74

transversely into the passage near its center
through an aperture d valve seat 18.: A clo--
sure 19 is securved o0 2 stem, 20 ;whi :

.alinement - with ‘the ,fuel duet, and s

a guide aperture ir; a plug 1
a nipple 22 in the asing and is |
seat by a spring 23, simultaneou
both the passage (5 and the 4
so seated. S : S
The vaporizing’ vaive is connected by a
pipe 24 to the ¢ ischarge of a. feed-pump .
25. mounted suit ably on the engine Lase!
The pump, in it 3 preferred form, consists
of a cylinder 26 * gith a solid plunger 27 re-
ciprocable thereiry through a stitable pack- .
ing gland 28, a b all-check 29 at the foot of
the cylinder actiiig as an inlet valve, and a =
second- ball-check: 80, inwardly seated by a
spring 31, forminig a discharge valve spen- 88
ing into the pmpoi 24 the lower end of the -
tylinder being piped to a suitable source of -
supply. The up per end of the plunger is
connected by a cress-pin 48 fo a lover 32,
pivoted atits outer end to an extension 33 323
of the pump casii g, fransversely to the nain
shaft, a longituclinal slot 34 affording the.
necessary play for the pin, and a spring 35
between the casing and lever holding: the
y at the upper end of its'100

- closing

T when

L

stroke.’ . , Sl "
The pump opervating mech anisim, in its

" preferred form, consists of ‘a :Shaft 36 Hpavs"
b X L

allel to the main shaft, either sipecially pro-:
vided or else the' regular comniuttor shaft 105
of the engine igriition system. nud in eitiier =7
case driven by tlie main shaft Chrough suit-
able connections; such as a gear: train 37, at "
half the engine speed. - A cam' 38 is keved -
to the shuft over the pump lever’ 32 and may -

[

10



-3

be regiprocated longitudinally between suit- |

able stops 39 by a forked shifting lever 40
interlocking with peripheral parallel flanges
41. The cam comprises twg parts, one part

492 ‘depressing the. pump léver 32 in. oppo-

sition to the spring 35 once during each rev-

- olution, and the other part 43 adapted to

10

~ lever. The upward movement of the plun-
ger is determined by a stop 44 on a rock-

15

push it down twice; the shifting lever 40
holding either one or the other cam sec-
tion in the desired operative relation to the

am}’ 45 pivoted to the casing and by which
the' stop may be manipulated. When an-
other source of air supply is not available,
an air pump 46 of any standard, conven-

" tional type, is operatively connected to the

20

cam shaft 36, and piped to a pressure tank

- 47 from ¥hich the atomizing valve is sup-.

plied. : - » ,
In operation, the cams are timed to mo-
mentarily depress the lever 32 and pump
plunger at the instant the piston has covered

' the by-pass and exhaust port on its up-

25

stroke, thereby forcing the vaporizing valve
open and injecting fuel which is projected

"by the compresséd. air thus simultaneously

released by the same closure 19 in a spray

~into the cylinder, the piston afterward com-

35

. 40

- ‘:,": 30

_ance -‘with the work to be done through the
_ . stroke-changing mechanism. of the pump.
- AB”

pressing  the -charge which is then ignited
as usual. - The amount of fuel injected is
determined by the stroke allowed. the plun-
ger by the manipulation of the lever stop
44 by the operator, whb can likewise shift
the pump cam'so that the charge is injected
either on each. up-stroke or on alternate ones,

‘thereby .making the engine in effect operate
eitherr on the ‘two-cycle or four-cycle plan.,
- One.of the chief features of the invention |
is the économy in fuel consumption gained

by ‘the absolute control of the fuel supply
by the operator who can vary it in accord-

Another Teature. is the efficiency of the

~motor when running on the four-cycle plan,

‘50

55"

60

because of the pure air twice forced through
the cylinder, so that there is complete scav-
enging while the internal cooling effect is
greatly increased.

Another of the nnportanﬁ features is the |
adaptability of the engine for-different fuels .

which are readily sprayed and atomized for
igpition.. ' ,

While - the form of fuel pump herein
shown is preferable, any conventional pump
may be used which has provisions that meet
the requirements of the variable discharge

- .undey pressure; a vaperizing valve of any

suitable design adapted to be operated auto-

‘matically as shown may be: substituted for

riable intermittent stroke to the plunger
7856

the preferred form described, and any mech-
anism which affords the properly timed va-

may be used although the shifting cam and

1,077,363

lever with its stop are extremely éimple and

- are readily constructed and adjusted.

. Obviously, other details of construction

may be varied without departing from the-

spirit of the invention and I do not care to

limit myself to any particular form or ar-

rangement of parts. : :

What I claim as my invention is:— =
" 1..A convertible ¢ycle motor comprising
a compression chamber, a crank shaft jour-
naled therein; a cylinder having: an aip-
inlet port connected with said chamber, and
an ex
ports, a cam shaft operated by the crank

‘shaf_t, a two-part cam on the shaft, one part
having a single lifting point, and the other.

70

75 -

aust port, a piston controlling said

80 .

part having two lifting points, a vaporiz- -

ing valve opening into the explosion eud of

the cylinder, a pump for forcing liquid: fuel -

_through said valve, a member operable

by either part of said cam to impart a stroke

to the pump during the up-stroke of the pis--

85.

ton once or twicé during each revelution of -

the cam shaft, and means for moving either

part-of the cam into engagement with said
pump-operating member. ’ S
© 2. The combination in a two-cycle engine,
of a compression chamber, a.crank shaft Jour-
naled therein, a cylinder having su_ air-in-
let port connected -with said chamber;. and

an: exhaust port, and a piston controlling -

said ports, with a vaporizing valve dis-
charging into the explosion-end of the cyl-
inder, a fuel pump discharging into said
valve, a- cam shaft operated by the crank

90

95

100

shaft, a lever for operating the pump, a cam -

-on the cam shaft adapted to impart a stroke

to said lever during the up-stroke of the
piston either once or twice during each revo-
lution of the cam shaft, and means for shift-
ing the cam into either said single or double
engagement with the lever.

3. In a two-cycle motor,
with a compression chamber, a crank shaft
provided therein, a cylinder having an air
inlet port connected with said chamber, and
an exhaust port, and a piston controlling
the ports of the cylinder, of a cam shaft ex-
terior to the compression-chamber and oper-
atively connected to the main shaft, a fuel
pump comprising u plunger reciprocable
transversely of the cam shaft; a-lever ar-
ticulated to the plunger .and oscillatable
transversely of the cam shaft, a.cam shiftable
longitudinally of the shaft and provided
with two cam faces one of which is adapted
to momentarily depressthelever once during
each revolution of the cam shaft, and the
other of which is adapted to momentarily de-
press the lever twice during each revolution
of the said shaft, a stop oscillatable in the
path of the lever and adapted to vary the

‘stroke thereof, and a lever adapted to shift

the cam on the shaft. |
- 4. Means for supplying fuel to the cyl

n- 130

105

the combination .

i;o

1156
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der of a conventmnftl two- eycle compres-

sion engine during either each up-stroke or
during alternate up-strokes -of the plston,

sald means comprising a vaporizing valve.

discharging into the explosion end of the
motor, a jet nozzle in said’ Valve dis-
charging into the cylinder, an air passage
through the valve adapted to be con-
nected to a . supply of compressed air,

a fuel-duct ' opening into said passage,-

a spring-pressed . closure controlling the

air passage and- also said fuel ducf a1

fuel-pump mounted "on the motor and
piped to dlscharge into said duect, a cam
shaft geared 'to the.motor shaft to operate
at half the speed of the latier, a cam,shift-
able on the cam shaft adapted to operate

either once or twice during one revolution.
of the eam shaft, a lever for operating the

pump -adapted to be oscillated by the cam,
and.means for shifting the cam to operate
the lever either once or twice dumng each
revolution of the cam shaft. .

5. Means for supplying fuel to the ch-.'

inder of a two-cycle engine during either-
each up- SLI'Oke or durlng alternate up-strokes

a8

of the piston, comprising a vaporizing valve
discharging into the. exploqon end of the
motor, a jet nozzle in said valve discharging
into the cylinder, an air-passage throuoh the

‘valve adapted to:be connected to a sunply‘

of compressed air, a spring-pressed closure
simultanéously - cuntrolhno the alr passage
and said fuel duct, a a fuel-pump, a pipe con-
necting the outlet of the pump W1th the fuel
duct of the = valve, a plunger reciprocable in

the pump, a cam shaft operated by the
‘motor at half the motor

speed, a cam
reciprocable ‘on the shaft and provided
with -4 single and a double acting face,
a lever for operating the plunger mdapted

to be depressed by the cam, means for

moving the cam to.operate either singly
or doubly on the plungér-lever, and a stop

- limiting- the: return thIOW of the phmger—

lever.
In testimony whereof T affix my signature

(in presence of two witnesses.

LAWRENCE 8. NASH.
Witnesses:
C.R. STICK\TLY
Otro F. BARTHEL.
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