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1o all whon it 1Ma1 concern:

Be it known that I, JOEN A. SECOR, of the
borough of Brooklyn, inthecity of New York,
in the State of New York have invented cer-

5 tain new and usefal Improvements in Explo-
sive-NMotors; and I do hereby declare that the
following 1s a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drzm ings, making a part of

10 this specification, 1n w hlch-—-——

Figure 11s a side elevation of an explosive-
motor constructed according to myinvention.
Fig. 2 is a front elevation of the same. Fig.
3 18 a side view and partial sectional view, on

15 a larger scale, of certain parts thereof. Fig.
4 1s a vertical sectional view, on a scale corre-
sponding to that of Iig. 3, taken in a plane
at right angles to I'ig. 3 and in the line z «
thereof.

20 'This invention relates to the supply of lig-
uid fuel and air to the eylinders of explosive-
englines; and 1t comprises certain useful com-
binations of mechanical parts whereby in
this class of motors there are secured greatly-

25 1ncreased safety in providing the fuel-sup-
ply, greater accuracy in the measurement of

the fuel passed tothe cylinders, greater homo-

geneity in the mixture of fuel and air, and
oreatly-improved certainty of _opelamon due

30 to constantly-preserved definite relations be-
tween the supply of fuel and that of air in
providing the explosive mixture from which
the working energy of the motor is derived.
My invention may be employed in any suit-

35 able construction of explosive-motor; but, as
shown 1n the drawings, Figs. 1 and 2, 1t 18
represented as embodied in an engine of the
Secor type. As this and other types of ex-
plosive-motors are well known, description
40 thereof is here unnecessary except in so far
as may be requisite to make plain the ar-
rangement and operation of my present in-
vention in connection therewith. "Thus in
Kigs. 1 and 2, A is the ¢ylinder, B the con-

45 necting-rod, C the crank-shaft, and D D the

balance-wheels, of the motor. H is the valve-
chest thereof, the valves within the valve-
chests being worked from valve-rods ¢ «, the
lower ends of which have Inwardly-project-
so ing studs which work in cam-grooves b in the

oppos1te sides of a gear-wheel ¢, which meshes |

| with a pinion d on the crank-shaft.

In one
of the balance-wheels is provided a governor,
as shown at the lower left-hand part of Iig.
2, and on the wheel-hiub is a sliding collar e, 55
whichis revoluble with the crank-shait, which
is connected with and operated from the gov-
ernor and which has a circumferential groove
74 all as hereinafter more in detail set forth.
The cylinder A has the mixing-chamber, 6o
which is usual in motors of thls class and
which is located in the usual or any suitable
relation with the valve-chests of the motor.
Leading to the mixing-chamber is the inlet

pipe or passage If, through which air is ad- 65

mitted in the production of the explosive
mixture and in which is provided a valve G
(shown in Fig. 3) to regulate the volume of
air supplied for such purpose. The outlet
for the exploded gases after they have done 7o
their work in the motor is shown at ¢, Fig. 1.

H is an oil-cup through which the liquid
fuel is passed on its way to the mixing-cham-

| ber. J is the pump by which said fuel is
passed to the oil-cup, said pump drawing the %5

fuel through a pipe K from any suitable tank .
or sonrce of supply and forcing it to the oil-
cup through a pipe K'. Hxtended from the
oil-cup is an overflow-pipe L, which extends

back to the aforesaid source of supply or 8o

elsewhere to carry off surplus fuel from the
oil-cup. FKrom the pump to the overflow-
tube extends a drip-pipe 7, which carries into
the overflow-pipe the dlf'lp which frequently

occurs in the operations of pumps used for 8s

pumping their liquids. The pump is operated
by an arm %, which extends from a vertically-
shdmfr rod k&' below the valve-stem a, that
operates the exhaust-valve in the valve-chest'

of the eylmder the pump being thas actu- go

ated in unison with the action of the valves
and with the operation of the other wor kmn'_
arts of the apparatus. |
M is a feed pipe or passage through which

the liguid fuel from the oil-cup is supph_ed 95

to the mixing-chamber of the motor. The

feed-pipe M communicates with the interior

of the oil-cup through the bottom of the lat-
ter by means of a passage m, which connects

with a chamber n, which has an opening 7, 100

which communicates with the interior of the
oil-cup. This chamber n
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has at its lower
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part a valve-seat «', which receives a valve
b on the lower end of a stem s, which ex-
tends upward through the base of a tubular
standard 7. The stem s projects above the
oil-cup and has a lateral stud ¢'. Provided
in the bore of the standard ¢, at the upper
part thereof and extended to the top thereof,
is a groove d’. When it is desired that the
valve descend upon the valve-seat ' to close
the passage m, the stem s is turned axially
until its lateral stud ¢’ is brought coincident

with the groove d', whereupon the stem being
- released the stud passes into the groove, and -
thus permits the requisite descent of the stem

with its valve . When itiis desired to open
the passage m, the stem s is lifted, turned
axially to bring its stud away from the groove
d', and then suffered to rest upon the top:-of
the oil-cup, as shown in Fig. 4, thereby re-
taining the stem s and its valve d' in its po-
sition as lifted from the valve-seat a’. The
oil-intet pipe K is extended upward into the
oil-eup, as shown in Fig. 4, the oil from said
pipe passing into the oil-ecup through the out-
let end ¢’ thereof—as, for example, through
one or'motre lateral openings b’ at a suitable
heightabove the bottom of 'the oil-cup. The
pipe-outlet 6" of the oil fothe oil-cupfrom the

pipe XX ishigherthan the outlet ».from the oil-.

cup tothe passage m,and then tothefeed-pipe
M. ‘Theinlet end ¢" of 'the overflow-pipe L,
which is the outlet from the oil-cup, is higher
than the outlet 6" into thecup of the pipe K.
In that portion of the overflow-pipe L which

1s situate within the oil-cup is a-minute out- |

let-orifice ¥, which is lower than the outlet
e’ from ‘the oil-chamber to the feed-pipe M,

but-higher:than the opening ». The pipe M

1s extended:transversely through the air-sup-
ply pipe ¥, asshown more fully in Fig. 4, and
is constructed with a valve-seat 7',.in connecs-

- tion-with whichiis a valve ¢'-on the end of a

45
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scerew-threaded stem 7.

works:in afixed. nuty, provided tothe interior
of the just-mentioned portion of the pipe M.
By turning thisstem upon its axisits valve
g -may be adjusted at any required distance
from the valve-seat f'. The diameter of ‘the
valveis-so proportioned that a space m'is af-

forded between it and thesurrounding walls

of the pipe M. Irom :this space to the in-
terior:of the ‘pipe F extends an opening /.
It will-be-observed that by the construction
just described oil may pass from:the oil-cup
to the.interior of the pipe M, its volume or

quantity being controlled by the maximum
space afforded forthe timebeing-between the
valve g’ and the valve-seat f/, ‘this space -be:

ing determined, as aforesaid, by an -adjust-
ment-of the valve ¢g' by axially adjusting:its

this'opening #' is somewhat higher:than the
opening rwithin the oil-eup, which leads to
the pipe M, this beingfor.a purpose herein-
after explained. The valve G of ‘the air-in-
let pipe I is.axially adjustable and works

-a rock-shaft bt

The outlet end of

1

pipe m.
‘posite :end of the valve-shaft N, which pro-
jects through the side of the air-pipe I, an.
“arm 2, which by a connecting-rod w'connects

_ ‘said valve-shaft, sothat any movementof the :
stem /i, which “is screw-threaded and which ]

677,283

| upon a sector-shaped valve-seat G’ to regu-

late as may be required the size of the throat
H’', through which the air passes toward the
mixing-chamber of the motor. This adjust-
ment of the valve is provided for by means
of an arm « (shown in dotted outline in Figs.
2 and 3) on one of the ends of the shaft or
journal N of the valve, which is projected
through the side of the pipe. Irom this arm

pivoted to a lever-arm a*, which projects from
From this rock-shaft extend
two arms ¢*, which at their outer ends have
pins or studs which project into the circum-

ferential groove f* of the sliding collar e.

In one of the balance-wheels D is a gov-

ernor, which may be cf any suitable kind,

but which, as shown on the drawings, has:its
loaded arms g*pivoted inthe balance-wheel,

as at 1!, and drawn inward by springs 7%

75

descends a rod N, the lower end of which is -

30

Kach of the two arms ¢* of this governor has

a lever-extended to the collar e and so.con-
‘nected with it that as the arms g*expand

from an increase in speed of the shaft Cthe

intervening devices lifting the rod N’ toop-

erate or automatically adjust the valve ‘G to
diminish the available area of the throat H’
to reduce the infiow.of air to the mixing-
chamber of the motor, and vice versa.
-provide for a similar regulation of the inflow
of fuel tothe said mixing-chhamber,:provision

To

iIsmade for automatically affording a -corre-

spounding adjustment of the valve ¢’ to ad-

just the available size of the space m':in the
Thisis done by providing to the op-

10D

105

with.an arm 7 on the adjacent end (alsopro-

jected through the side of the pipe F) of the

valve - is simultaneously and to-a propor-

tionate degree transmitted to the valve: g’
with a proportionate diminution or.increase,.
-as the case ‘may.be, in the quantity of fuael
passed through the pipe M ‘to mix with the
‘air which passes‘through:the air-pipe I. By
this means, assuming the relative positions

of ‘the two valves to be correct, there-is al-
ways a-due and uniform proportion between

the Teed or supply of ‘the oil or fuel and of
‘the airto the mixing-chamber of the motor.
"Toinsure correctnessin the relative positions
| of .the two valves, provision is made as fol-
lows: - The arm 7 of the valve ¢ iscircumfer-

110

115

120

entially adjustable upon the valve-stem '

and is provided with an.index ¢". Fast upon
the valve-stem /' is a pointer 2”7, in whieh is

‘a slot 'H3. A broad-headedscerew k' is passed

I2s

inward throughithis'slot from the pointer.into

the arm y. . By loosening the:serew the arm
y may be adjusted to the proper:-position on
the valve-stem /', this being perceptible from
the relation of the pointer totheindex. This
done the serew is tightened so that the

130

§O: :
collar is drawn outward thereby throughthe |
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pointer 1s frlmped between the head of the | causing it to pass into the plpe M :;md thence

Xxing the

serew and the arm, thereby firmly fi
arm to the valve-shaftt.

The operation of the invention is as fol-
lows: The working of the pump from a mov-
ing part of the motor forces the oil or liguid
fuel into the oil-cup in sufficient volume to
maintain the fuel at a height greater than
that of the outlet » from the cup into the
feed-pipe and preferably in a quantity suffi-
cient to maintain the fuel in the oil-cup at a
height equal to or exceeding that of the open
upper end of the OVGIﬂOW-plpe L, and this
notwithstanding the slight flow of tuel to the
said pipe through its orifice f'" and the out-
flow from the oil-eup to the feed-pipe M.
When the fuel reaches or exceeds the level
determined by the height of the open upper
end of the overflow-pipe L, the surplus passes
off as overflow into and through said pipe, 1t
being understood that, as indicated by the
drawings, the flowage capacity of both the
supply-pipe K and overflow-pipe L is greater
than that to the feed-pipe M through the pas-
sage . It will be observed that by reason
of this the height of the fuel abovethe open-
ing r, through which it passes into the feed-
pipe M, isalways practically uniform, so that
the fuel when the motor 1S in operation 1s
always supplied tothe latter under a uniform
head or pressure. Whenitis desired toshut
off the supply of oil to the motor, as when
the operation of the latter is to cease, the
valve &' is dropped upon its valve-seat a/,
and thereby closes the passage into the feed-
pipe M. When this is done, there remains
in the oil-cup a volume of o1l of the height
just hereinbeforeindicated. Thisduringthe
quiescence or non-action of the moving parts
drains away intothe overflow-pipe L through
its comparatively minute orifice f'. This
orifice, however, being at a somewhat greater
height than the orifice , which leads to the
feed-pipe M, provides a small provision ot
oil in the oil-cup sufficient to insure the pas-
sage to the mixing-chamber of the motor of
a sufficient quantity of fuel to enable the mo-

tor to be again sfarted into operation when |

required. By the means described the oil—
that is to say, the liquid fuel—is supplied in
definite quantity under stable and uniform
conditions regardless of any irregularity in
the operation of the pump. The volumes of
fuel and air, respectively, are definitely and

accurately proportioned to each other, and |

the volumes of both may be incereased or di-
minished at will.

A very greatly increased certainty in start-
ing the motor into operation is secured by
the peculiar initial action of the feed mech-
anism. This is asfollows: A first motion or
initial motion communicated to a piston in
the working cylinder of the motor produces
a vacuum or partial vacuum in the latter.
This vacuum, with practically no assistance
from gravity, draws the fuel from the cup by
the atmospheric pressure in the latter, thus

.

into the course described. When this is ac-
complished, the consequent working or ac-
tive operation of the mofor causes the fuel

70

to pass from the higher level in the oil-cup,

as hereinbefore eXplamed

What I claim as my invention 18—
- 1. The combination with the oil-cup in a
feed mechanism for supplying liguid fuel to
explosive-motors, of means for providing a re-
latively higher level of the fuelin the cup for
the normal working of the motor, means for
retaining at a relatively lower level the fuel
in the cup when the motor is not in motion,
means for feeding fuel from the cup to start
the motorinto active operation trom the vacu-
um or partial vacuaum induced in a cylinder
by an initial motion of the piston therein, and
means for automatically feeding the fuel from
the higher level in the cup to the motor in its
subsequent active or working operation, sub-
stantially as herein set forth

2. In a feed mechanism for supplying lig-
uid fuel in explosive-motors, comprising the
combination of an oil-cup, means for forcing
liquid fuel into the oil-cup to a height greater

than that of the outlet from the cup to the

motor, an overflow-pipe the main inlet to
which from the cupis also of a height greater
than that of the outlet from the cup to the
motor and which has an inlet-orifice below
the level of the inlet to the cup and higher
than the outlet from the cup to the motor
and means for closing thé outlet to the motor,
substantially as herein set forth.

3. In a feed mechanism for feeding liguid
fuel in explosive-motors, comprising the com-
bination with an oil-cup, of a force-pump for
supplying fuel to the oil-cup,an overflow-pipe
the main inlet to which from the oil-cup is
higher than the inlet into the cup; and which

has an inlet-orifice below its main inlet and

higher than the outlet from the cup to the
motor, means for closing the outlet to the mo-
tor, and means for actuating the pump from
a moving part of the motor, substantially as
herein set forth. |

4. In a feed mechanism for feeding liquid
fuel in explosive-motors, comprising the com-

bination with an oil-cup, of a force-pump for

feeding, and a pipe for supplying fuel to the
oil-éup, a feed-pipe for feeding the fuel from
the cup to the motor, the inlet to which feed-

pipe is lower than the fuel-inlet to the cup, a-
valve for closing said pipe, an overflow-pipe,

the main inlet of which is higher than the
fuel-inlet to the cup, and which has an inlet-
orifice which is lower than said main inlet to

‘said pipe but higher, than the inlet from the
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cup to the feed-pipe, and a device which con-

nects the piston of the pump with an adja-
cent valve-stem of the motor substantmﬂy as
herein set forth.

5. In a feed mechanism for feeding liquid

fuel in explosive-motors, comprising the com.-
bination with an oil-cup and means for sup-
plying liguid fuel thereto, of an outlet feed-

150
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pipe the inlet to whlch from the cup is loweL | from the cup to the feed- -pipe and which has:
‘than the inlet for the fuel'into the cup and-|a secondinlet-orifice which is higher thanthe 16
which is extended into the air-supply passage:| opening of the feed-pipe into the au'-supply
of the motor and has an outlet: opening into DPassage, substantially as herein set.forth:

said passage, a-valve and- valve-seat for con- | JOHN A: SECOR:
trolling the feed of the fuel outward through | *\*Vf1tnesses<: |
said opening, an. overflow-pipe -the inlet to - M. B. SCANTLEBURY,;

which from the cup is higher.than the outlet | - W. E. WILLSON:
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