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UNITED STATES PATENT OFFICE.

"ATLFRED B.- FOWI«ER, OF BOSTON, MASSACHUSETTS.

HYDROCARBON-MOTOR.

Specification

989,241,

of Letters Patent.  Patented Apr. 11, 1911.

’ Appliqatiqn filed August 4, 1902. Serial Nq. 118,408,

To all whom it may éoncern: . X

Be it known that I, Arrrep B. Fowteg, a
citizen .of the. United States, residing ab
Boston, in the county of Suffolk and State of
Masgsachusetts, have invented certain new
and useful Improvements in Hydrocarbou-
‘Motors; and I do hereby declare the follow-

il}g to be a full, clear, and exact description
of t

he invention, such as will enable others
skilled in the art to which- it appertains to
make and use the samie. - . :
‘The present invention relates to hydro-
carbon motors.”
The object of the present invention is to

i construct a motor of the above class in which

the quantity. of explosive mixture com-
pressed and ignited in the cylinder shall be
accurately controlled by avtomatic mecha-
nism to maintain the speed of the motor sub-

stantially constant under-a varying load.

A further object of the present inveui,i.on
ig tp provide a hydro-carbon motor in which

‘the quantity of oil or fuel suppiied shall be

apfpmatically varied to maintain the explo-
sive mixture at substantially the same de-
gree of richness, irrespective of the size of
the charges exploded in the cylinder.

" Another object of the present invention is
to provide a hydro-carbon motor with mech-

“anism constructed and arranged to vary the

point of ignition to conform to the new con-
ditions resulting from a variation in speed
of the motor and in size of the chavges ex-
ploded therein. : _

In my pending application filed Septem-

ber 9, 1901, Serial No. 74,799, T have shown

and described a hydro-carbon motor in
which the quantity of gas admitted to the
cylinder is automatically varied by means of
a cut-off valve located in the supply pipe and
actwated independently of the inlet valve.
In the motor of the present application I
have done away with this cut-off valve and
vary the quantity of the charge exploded in
the cylinder by méans of the inlet valve,
automatic mechanism being provided which
may act to hold open said valve for a shorter
or longer period of time at the beginning of

the compression stroke of the piston accord-

ing to the speed of tlie motor, to permit a

-portion of the full charge which is drawn

into the cylinder at each suction stroke to. be

expelled therefrom so that only enough gas

shall remain in the cylinder and be com-

-pressed and ignited to maintain the speed

of the motor at the desired uumber of revo-
lutions per minute. I have also provided in
the motor, which is the subject of thé present

55

application, mechanisin which automatically -

shifts the point of ignitioh when the speed

-changes and the size of the charge is varied, .

so that the point of ignition conforms to the
quantity of gas exploded and to the speed of
the motor. Moreover, I have provided a de-

vice for supplying fuel which automatically:

varies the amount delivered according to the
size of the chaiges exploded in the cylinder,

so that the quality of the explosive mixture

remains substantially constant.

In the drawings which illustrate a pre-
ferred form of the present invention, Iig-
ure 1 is a vertical section.of the inlet valve

-controlling mechanism -and Fig. 2 is a side

+lgvation of the same, a portion of the motor
proper, which is" preferably of the type
shown in my pending application hereinbe-
fore referved to, being shown to illustrate
more clearly the construction and mode of
operation of the governing device; Fig..3 is
a section on line 3-8, Fig. 5, looking toward
the right, showing the ignitton cam and the
oil pump and its actuating cam; Fig. 4 is an

“elevation looking toward the right in Fig.

3, showing the inlet valve cam and oil pumnp
cami’; Fig. 5 is an elevation of the inlet valve,
ignition and oil pump cams; Fig. 6 is an ele-
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-vation of the sleeve for shifting the inlet

valve and the ignition ¢ams; Figs. 7 and 8-

are detatl views of the ignition eam; Figs. 9
and 10 are detail views of the member which
arries the oil pump cam; and Figs. 11 and
12 are detail views of the member for vary-
ing the throw of the oil pmnp cam. '

1 represents the eylinder of the motor in
which two pistons ave arranged to recipro-
ate, the arvangement of pistons, connecting
vods. aud eranks (not shown in the present
drawings), being the same ds in my pending
application nbove referred to. Ch

2 is the driving shaft of the motor and 3
a hearing for the sme. -4 is 1 gear mounted
upon said driving shafe and meshing with
the gear 5 mounted upon the cam shaft 6.,

7 is a lever pivoted at 8 and carrying the
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100



=2

cam roll 9 +which éngagés.'the cam 10 keyéd_»
upon the shaft 6. - Lo

21 is the inlet,valve and 22 the spindle

therefor. . oo o :
13, 13 are springs which act normally to

raise the cross bar 14 which is guided by the

" vertical rods 15. A collar 16 pinned upon

the valve spindle 22 is engaged by said cross-

* bar 14 and pressed upward, normally hold-

10

ing the inlet valve closed. The outlet vah{e :
11 provided with the valve-spindle 12 1s.

normally held closed in the same manner as

. inlet vaive 21 by means of the springs, guide

15

20

- shaft 6 which is rotated at. just half the’
—.speed of ghaft 2, the motor being of the Otto-
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" of the lever is connected by a pin and slot .
connection the vertically movable cam lever.

60

rods, cross bar and collar, The spindle 12 is
depressed - and the. outlet valve opened
against the tension of the springs by means
of a horizontal lever (not shown but corre-
sponding to lever 24) pivoted upon the
bracket 18 which is projected from the cover
19 of the valve chist, a vertical lever 20 piv-

_otally connected at its upper end-to the hori--
-zontal lever and ‘éngaged at its lower end

by the cam lever 7 imparting the vertical
oscillations of 'said cam lever 7 to the hori-
zontal lever. Cam 10 being keyed upon

or four-cycle type, the outlet valve is opened

and closed in unchanging time relation in

the cycle of operation of the motor.  The

. construction- above described of the outlet
valve and its actuating mechanism is sub-

stantially identical with'that shown in'my
prior application.” . oo O
"The inlet-valve 21 is &rranged to be opened

by the suction of the, piston and, when the-
' -engine is: developing its maximum power,

that is, using a full charge, this. valve' is
closed by the springs-18 assisted by the com-

pression. . When, however, the engine is de--
velopirig ‘less than its full-power, that is,-

when' it is using only a portion of a full

charge, the closing of the inlet valve at the.

end of the intake or suction strgke is pre-
vented, such closing taking-place later and
at some. point in the compression stroke so

that a portion of the full charge which has.

been drawn’inte the cylinder is forced back:

' through the inlet valve.. This delay in the |
closing of the inlet valve to reduce the charge

and thus control the speed ‘of the motor is
accomplished in the following manner. ,
‘Pivotally mounted near -its middle upon

* the bracket 23 is the horizontal lever 24, one
end of which is arranged to engage tlie end

of the spindle 22, while with the other end

25 carrying at its lower end the cam roller

96 ‘which engages the-cam 27:--This cam 27, |

the shape of which is shown in Fig. 4, nor-

" mally rotates with the shaft 6 but isarranged

65

to be automatically rotated with relation to
said shaft in. order that-said cam may en-
gage the cam roll 26 later inthe cycle of op-

989,241

eration of the motor and thus delay the clog-

"ing-of the inlet: valve until a portion of the
“charge originally drawn into the cylihder

has been forced back through the valve, so
that the charge left to be compressed and ig-
nited shall be no more than sufficient to
maintain the speed of the motor at the pre-

determined number of revolutions. per

minute. . - : b
The cam is rotated as follows #—Rotatably
mounted upon the shaft 6 is the sleeve 23

provided with the segmental gears 29 and
carrying the cam 27 keyed thereon. Rigidly -

secured upon the end of the cam shaft 6 by
some suitable means, such as the set screw.
81, is the head 80. Mounted in bearings in
the opposite ends of said héad: are the short
shafts 32 carrying on their infierends the

arms 33 provided with the segmental gears

34 which mesh with the segmental gears 29
on the sleeve 28. Pinned upon the outer
ends of the shafts 32 are the weighted arms

85, normally held close together by means
of the tension spring 36. When the motor -

isin operation the sleeve 28 and cam secured

_thereon will be held to rotate with the shaft

6 by the intermeshing gears 29 and 34, and

shafts 82 in their bearings and oscillate the

70

e

80

88

20

-only when the speed of the motor changes -
‘will the weighted arms 85 act to rock the

95

segmental gears 34, which in turn rotate the

sleeve 28 upon the shaft 6 and with it the

cam 27, thus bringing said cam into a differ- -

‘ent ‘relative position and varying the time.
-of closing of the inlet valve. Tf the speed.
. decredses due to an irncrease in the load, the
cam will be rotated forward.upon the shaft
6 so that the inlet valve may close earlier in

100

the compiession stroke or even at the end of = -

the suction stroke, when'the whole charge
‘drawn into the cylinder will be compressed

105

and exploded. - If, however; the load is di- .

minished and the speed increases, the cam
“will-be rotated backward and the inlet.valve -
‘will be .held from closing for a longer or.

shorter period during the compression stroke

-of the pistons.

.. The gas or exploéiife mixture for ‘thé mo-
‘tor is produced by means of a carbureter .

{into which is delivered the requisite quan- 115

110

tity of gasolene or other liquid 'fuel. "In - -

- order that the quality of the gaseous mix--

ture -supplied to the cylinder shall remain = .

- substantially ~constant, -I have «provided
‘means whereby ‘a variable quantity of fuel

may be delivered to the: carbureter, said

other words, . the quantity of fuel supplied

120

“quantity varying directly as the quantity of .
‘fresh ‘air drawn ‘through the carbureter to-
‘teplace the charge last used is varied; in-

125

-will be greater or less, according as the time -
‘of closing ‘of the inlet valve is ear’ier or .
| later in the compression stroke of the pis-
tons.. This result is accomplished. in. the

illustrated  embodiment of my invention by 130
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from the pump, the limit of such movement
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- shaft 6 by means of the set serew 50 is the

40

~sliaft 6 occurs the roll: 57 will move along
the slot 52 diminishing or mereasing the ex-

50

.. G5

.

-member. 56, carrying the roll 57 which en-
gages the -cam slot 52 in the civeular disk

~above the predetermined number of revolu-

ceam 27 and the member 55 causes the cam
‘member 56 to be drawn in by the movenent

52 (see Fig. 11). Pivotally motmted at 54

direction of rotation of thisshaftisindicated

eharge originally drawn into the cylinder

989,241

mechanism which acts to vary the length of
the stroke of an il pump as the speed of
the motor varies, the governing device. for
the inlet valve mechanism "&ontrolling alse
the oil pump stroke varying mechanism.

.40 is the oil pump provided with the rod
41 which carries at ifs end the eam roll 42
mounted upon the cross head 43. In each
end of the cross head 43 are secured the rods
44 which are arranged to slide in bearings
in a fixed cross head 43 secured to {he heatl
of the pump cylinder. ~ Springs 46, sur-
rounding the rods 44 and emgaging at one
end the movable cross head 43 and at the
other the fixed cross head 45, act to move
the cam roll and the piston rod outwardly

being variable by, adjustment of the niits 47
on.the ends of the rods 44.. The cam roll
42 engages a cami which acts to force the
piston and piston rod inwardly to make the
povwer stroke of the pump, the idle or sue-
tion stroke being made by the springs which
have been compressed during this operation.

The cam which altuates the oil pump is o
constructed that its vadial depth shall be
varied by the governing device, thus increas-
ing or diminishing the length of stroke of
the oil pump. This variable throw cam is
constructed as follows :---Secured to the eam

civcular disk 51 provided with. the cam slot

on the member 55, rigidly secuved to ‘the
sleeve 28: by the screw key 58 is the eam

51, Since tlie cireular disk is beld to rotate
with the shaft 6.while the sleeve 28 and the
member 55 ave arranged to be rotated there-

on, it will be seen that when snch rotatien on

tent to which the cam member 56 projects
beyond the surface of the civeular disk 51
according to _the direction of such relative
movement. If the speed of the motor rises

tions per minute, the inlet valve cam 27 will
be rotated backward upon the shaft 6 {the

by the arrows, Figs. 2 and 3), thereby de-
laying the closing of the inlef valve during
the compression stroke until a portion of the

ligs been forced back through the inlot valve.
This backward movement of the inlet valve

of 'the roll 57 along the groove 52 and the
length of the stroke of the oil pump will
thus be diminished and the quantity of oil
supplied to the carbureter roduced to corre-
spond to the diminished quantity of fresh

‘air which will be drawn therethrough af the '

‘close until the middle of the

next suction- stroke of the pistori, If the

speed of the motor falls below the prede-
termined speed, the cam: 27 will be rotated
forwardly and the cam member moved out
to project a greater distance heyond the disk
5l, thus increasing the stroke of the oil
pump. -

Although the cam for holding opén the
inlet valve is shown as extending through

about 45°, being arranged to engage the cam

roll 26 to actuate the lever 24 not earlier

than the middle of the suction stroke of the

pistons, it is evident that a cam_ extending

threugh nearly 90° could be employed if it
were so0 set that the cam roll 26 was engaged
and the lever 24 actuated just after the he-
ginning of the suction stroke of the pistons.
It is also evident that by employing a fixed
cam in connection with the movable cam 27,

the inlet valve might be positively opened at

the beginning of the suction stroke of the
piston, the time of closing being varied ae-
cording to the position of the movable cam.
In this connection it is to be understood that
the pipe for supplying air to the carbureter

70
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15 0 such a lengtl and size that aiv which. .

has once been drawn into the earbureter and

there mixed with the naphtha or gasolene.

will not be forced back and out of the air
supply. pipe- when a portion of the charge
drawn into the cylinder -is forced back
through the inlet valve during the first part
of the compression stroke of the piston. ~ On
the next intake stroke the ghses forced back

~throngh the carbureter will again be drawn
a quantity of .

therethrough, together with
fresh air equal to the guantity of gas com-

pressed and exploded in the eylnder, and’

into this fresh air will be sprayed the meas-
ured amount of gasolene. |

It will be noted that the cam slot 52 in the
disk 51 is so shuped that the throw of the
cam 56 will be progressively -and gradually
diminished as the speed .of the motor in-
creases until the cam roll 57 renches the

angle in the slot, when a further slight in-

crease in the speed will quickly reduce the
threw to zero and the oil'pump will miss one

or more strokes until the speed falls, the’

am 27 at such a time being rotated to its
extreme position so tlie inlet valve will not
compression
stroke or Iater.  After one or two revolu-
tions of the motor shaft, the speed will
quickly drop as only fresh air will be drawn
into the cylinder. ~ These conditions, how-
ever, can exist only when the motor is run-
ning wild, for when it is working under any
appreciable load, a charge will be exploded
every other revolution, giving only a slight
variation in speed, ' _ o

The mechanism for auntomatically shifting
the point of ignition to conform to the speed
of the motor and the: sigis oT:the charge ex-
ploded‘in the eylinder comprises a fixed con-

95
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taét, a rotating contact cam, and connections
between the contact cam and the inlet valve
cam constructed and arranged so that the
shifting: of the inlet valve cam to cause a

‘& reduction in the charge will also shift the
" contact cam to. retard the time of ignition.
TIn'the drawings the fixed contact is shown
‘at 59, being preferably formed of some

" “spring metal.of good electrical conductivity
. 10 'such as copper, and is rigidly secured upon
an arm or bracket 60, being electrically in-
sulated therefrom by means of fiber or vul-
canite 61. A binding post 62 in -electrical
connection with the cortact member 59 and

15 insulated from the bracket 60 is provided

" for one terminal of the electric circuit, the
‘other termipal being any convenient point
‘on the motor, the electrical connection with |

the contact cam-being made through the
20 various shafts and bearings. In.this con-
fiection I desire to state, that although I
have shown my invention.as embodied in' a
jump-spark system’ (the spark points, how-

ever, not being shown as they may be of
suitable form or type), it will be ob-

25 any m or. )
yious to those skilled in the art that my in-
ventjon is-equally applicable to the make-
and-break system of electrical ignition by

. Aubstituting

30 atively connected to-the movable electrode,
and by slightly altering the shape of the con-
tact-éam. - - . - ' '

" The contact eam
jected from a sleeve 64 rotatably mounted

35 upon the sleeve 28 which shifts the inlet.

“yalve cam. Pivotally connected to the lug

65 on the sleeve 64 is the lever or link 66 car- -
. rying at its end the elongated pin or stud 67 ‘
| ‘cobperating cam grooves in said members; a
_stud engaging said grooves, and connections

' __.Which passes-through a cam slot 68 in the

46 member 55 and also through a vettical slot.
6 e circular disk 51.. Inasmuch as disk:

514s rigidly secured to shaft 6-while member
B5 ig rotated on the shaft with the inlet-valve
... cam 27, the stud 67 acting in the relatively.
'i&’qﬁbva’ble‘ cam slots 68 and 69 will, through
thelink 66 and lug 65, rotate the sleeve 64
and contact cam 63 upon the sleeve 28. The
position and form of the cam slots 68 and 69
_-are such that as the inlet valve cam 27 is au-
50 tomatically shifted to reduce the charge, the
“point. of ignition will also be automatically
shifted in conformity with the new condi-
tions of speed-and quantity of the charge.
. It will 'be noted that the bracket 60 (see
Fig. 1).is ‘mounted upon the cam shaft 6,
being secured to the bearing for the shaft by
means of a set screw 70 passing through the
slot 71 in the bracket 60. By first slightly
loosening: this set screw, the bracket may be
6@ adjusted so that the ignition cam 63 will
‘mnake. contact with' the contact member 59
‘at the proper time in the cycle of operation
‘'of the machine. .. . e : '
My invention, therefore, in its broader as-

65 pects is not limited to the exact construction °

a cam roll and a lever-oper-.

is shown at 63 as’ pro-

989,241

‘shown and described, as it is_evident that. .
many changes and modifications -may be:

made without departing from the-spirit of -

my invention. =~ - _
“Having thus described ‘my invention, I
claim as new and desire to secure by. Letters
Patent of the: United States.
"1. A hydro-carbon motor, having, in com-

‘bination, a cylinder, a piston arranged to re-

ciprocate therein, 4 pump, a piston for the

_pump provided with a cam roll, a cam mem-

70

75

ber, a pivotal support for one end of the .

member, a cam surface for supporting the

other ‘end of the member, and means for’
relatively moving said pivotal support and

80

said cam surface to. vary the throw of the

cam, substantially as described. - ,
2. A hydro-carbon motor, having,.in com-
bination, a. piston arranged to reciprocate

therein, an oil pump, a shaft, a support and

a disk capable of.relative rotation carried
by the shaft and-normally held to rotate
therewith, a eam member pivotally mounted
on' the support and carrying a cam roll, a

cam groove in the disk engaged by the cam-

roll, means controlled by the speed of the

90 -

motor for relatively rotating -the support

and ‘the disk to vary the throw of the eam,

.and means actuated by the cam member for

operating the pump, substantially as de-
scribed. = T '

95

8. A hydro-carbon motor, having, in com-

bination, a cylinder, 4 piston arranged to re-
ciprocate therein; an inlet valve, an ignition
device, 2 rotating shaft, an inlet valve cam
and an ignition cam mounted on said shaft,
a miember fixed upon said shaft, a member
rigidly connected with the inlet valve cam,

100

105

between.-the stud and the ignition cam-con-

structed and arrafiged to shift the ignition
caim on the shaft when the inlet cam is
shifted, substantially as described.

. 4. A hydro-carbon motor, having, in com-

bination, a cylinder, a piston arranged to re-

_ciprocate ‘therein, fuel controlling means

and connected mechanism operating auto-

" matically to diminish the quantity of fuel

supplied, thesize of the charge, and to.de-

110.

115

lay the time of ignition, substantially as de-

seribed. R S - 8
5. A hydro-carbon motor, having, in com-
bination, a eylinder, a piston arranged to re-

ciprocate therein, an inlet ‘valve, fuel con- **
trolling means, an- ignition device, and. -

means controlled by the speed. of the motor
for varying the quantity of fuel supplied,
and. for delaying the closing the inlet valve,
and the time of ignition, substantially as-de-
scribed. ' - SR
6. A hydro-carbon motor, having, in com-
bination, a cylinder, a piston arranged to re-

ciprocate therein, an: inlet valve, fuel con- -

trolling means,. and connected mechanism

120
125

130
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for varying the time of closing the inlet
valve and the quantity of fuel supplied, sub-

- stantially as described.

10

7. A hydro-carbon motor, having, in com-
bination, a cylinder, a piston arranged to re-
ciprocate therein, a rotating shaft, an igni-
tion cam mounted thereon, a-member fixedly
secured upon the shaft and provided with a
cam slot, a second member mounted upon
the shaft and provided with a cam slot, a

- cam roll passing through said slots, connec-

.tfions between the Tam roll and the ignition

cam, and means for shifting the second
member upon the shaft, substantially as de-

-scribed. : . ,
In testimony whereof I affix my signature,

in presence of two witness‘es.} 7
_ ALFRED B. FOWLER.
- Witnesses: | ' ‘

Avrrep H. Hrorers,
- Horace Van Everew.
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