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J OHN. A. SECOR, OF BROOKLYN, ASSIGNOR TO THE SECOR MARINE PRO~
| PELLER COMPANY, OF NEW YORK, N. Y.

ENGINE.

SPECIFICATION forming part of Letters Patent No. 398,456, dated Fe'b:ma,ry 26, 1889,
Application filed November 11,1887, Serial No, 264,940, (No model.)

To all whom it may concern:

Beitknown that I, JOEN A.SECOR, of Brook-
lyn, in the county of Kings and State of New
York, have invented a eertam new and useful
Improvement in Kngines, of which the follow-
Ing 1s a specification.

- My invention relates particularly to en-

gines employed for the propulsion of vessels,

but 18 not P(}nﬁned in this application tosuch
engines,

T will describe an engine embodying my
improvement, and then point out the various
novel features in claims. '

In the accompanying drawings, Iigure 1 is
a vertical longitudinal section of an engine
embodying myimprovement, and of a portion
of a vessel containing such engine. I'ig. 218
a plan or top view of the engine. Fig. 3

spraying a hyvdrocarbon en*iployed in the op-
eration of the engine. Tig. 4 13 a-face view
of valves Contiolluw the op(—*;rm,lon of the en-
gine, sald view 111@111(11110 cértain appurte-
nances of said valves. I‘w 5 is a face view
of an ‘1111:0111&111(3&1137-01}{-11atmﬂ- valve which is
included in the engine, and this view also in-

-cludes certain @prurtenanee% of this valve.

I‘iﬂ 6 ib a Ver t'i(* 11 1011(} imdinal %eetien of cer-

matm v le
Similar 1Ltf61‘h of reference designate corre-

sponding parts in all the figures.

A deSIGHELTGS the stern poltlou of a vessel,

I,,W’hl@h may he of any suitable type.

A’ designates the rudder thereof.
B desig nates a chamber, which may be made

B of any Smt&ble metal, and which is arranged
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in the lower part of the stern portion of t,he
vessel.
peatedl} made, and the. force produced by
these explosmus is caused to act upon the wa-

1S a |
central longitudinal section of a device ror

In the chamber B explosions are re-

—— e e = —— - N

vessel shall be propelled forwardly, the valve
B* must be closed and the valve B’ opened.
The valves B’ B? may be operated through
the agency of any suitablé mechanism. 1
have shown the valve B’ fitted in a slideway,
b’, so that it can be adjusted vertically there-
in. Part of this slideway is made in the form
of a trunk extending above the chamber B.
The valve B is prowded with a rod, which ex-
tends up through a stuffing-box with which
the trunk is provided. This rod 1s shown as
connected to a cord or chain, 6. This cord or
chain passes around a pullesI b3, and thence
extends to the lower end of a lever, b'. The
lever 0% is fulcl umed Lo a ':;t.-_-md bﬂ,, aud lb pro—
vided with—a loc
lever may be Jocked in chf erent 130%1’r10n% to
the stand. The valve-rod is also attached to
a cord or chain, U7, which passes around pul-
teys 0% B% and is ‘attached to a weight, b
This Wewht partially eouuterha]fmces the

- valve B/, so as to reduce the labor of operat-

ing the lever bk,

"The lever b* may be arranged in the pilot-
room of the vessel, and it is intended to be
represented as in a position accessible to the
pilot. It may, however, be arranged else-
where, 1f prefencd This meehm*nsm pro-
vides for opening and {?10%11‘10 the Y%lve B’ at

: 1)1@{1811 e

ter adjacent to the vessel, so as to effect the

propulsion of the vessel.
apbroximately rectangular in the cross-sec-
tion. The rear end extends through the stern
of the vessel. The front end is bent or ex-

~ tended downwardly and opens through the

~ bottom of the vessel.

50

At the rear end this

chamber has combined with it a valve, B’.
At the forward end it has combined with 1ta
B2 Whenitis desired that the

similar valve,

This chamber I is |

The valve 132 is shown as 01‘)01}1ted in the
same manner as the valve B/, it having con-
nected to its rod a cord or eh.:un b4, which
passes around a pulley, %, and 18 mnneeted
to a lever, b'%, The lever b' is combined with
a stand, b”,_. and locking-piece 0. The lever
b6 i intended to be arran ged close to the le-
ver b

I have shown at the forward
the chamber B a gate, B3°, which is hinged at

the rear end to the ehmnber and wnneeted-

at the forward end by alink, b*, with a screw-

rod, b, that extends upwaldly info the ves

sel ﬂnouﬂh a stuffine-box with which ‘rhe
chamber is provided. A nut, 0%, is combined
with the screw-rod, so that b} 101:{%1110 this
nut the gate B® may be lowered or aised 0

open or close the forward end of the chamber

B. The forward portion of the chamber B is

so bent or extended that, in conjunction with-

the gate 13® when lowered at an an gle to the

extremity of
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vessel, it will direct the force produced by
explosions within the chamber B properly to
effect a rearward motion of the vessel. The
gate B® instead of being operated by the
mechanism deseribed, might be operated by
a cord or chain and lever in a manner similar

- to the valves B’ B

The valves B’ B? which I have already re-
ferred to, are, as it will have been under-
stood, intended to operate solely at the will
of an attendant. The chamber B has also

combined with it valves C’ (C? which are

intended to operate automatically. The
valves C” will operate only when the valve I3’
is open, and the valves C? will operate only
when the valve B? and gate B® are open. The
object of the valves C” C? is to permit of the
force of an explosion to be exerted upon the
water at either end of the chamber B, and vet
to prevent the subsequentinflux of waterinto
the chamber. Therefore these valves (/ (2
open outwardly under the influence of the
force produced within the chamber, and close
Inwardly when acted upon by the force of the
water outside the chamber. |

- The construction of the valves (/ (? is
somewhat peculiar. As the valves ¢/ C? are
alike in construction, it will be necessary to
describe but one in detail, and this may be
done best by reference to Figs. 5 and 0, where
the valves ¢’ are shewn on an enlarged scale.

- ¢ designatesaframe, preferably made of metal

4.0
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and composed of two upright rails and three

cross-rails, two of which connect the ends of-

the upright rails, and the third of which ex-

~tends between the upright rails equidistant

from their ends. The frame therefore has
two rectangular openings. This frame ¢ fits
at the edges in recesses in the side walls and
the bottom wall of the chamber B. I% also
extends upwardly into a trunk, b'8, with which
the chamber is provided. A ‘serew-rod, ¢’, is
connected to the frame c and extends through
a stufting-box, with which the upper part of
the trunk 6% is provided. Above the stuffing-
box a nut, ¢?, is located. This nut engages
with the screw-rod, so that by manipulating
the nut the secrew-rod may be made to raise
the frame ¢ wholly into the trunk, if desired,
and to lower it into its normal position.,

The valves C’ are connected to the frame c.
The upper valve C’ is connected at its upper
edge to the top rail of the frameec. The lower
valve C’ is connected at its lower edge to the
lower rail of the frame ¢. Both of the valves
C’ close against the middle rail of the frame c.
FKach of the valves C’ is composed of a thick
sheet of india-rubber, ¢3, a sheet of leather,
¢, arranged adjacent to that side of the sheet;
of india-rubber ¢® which isnext the frame ¢, a

‘plats of sheet-iron, ¢’ arranged against the

plece of leather, a block or piece of wood, ¢,
arranged adjacent to the other side of the

sheet of india-rubber, and a plate of sheet-
1ron, ¢!, arranged against the outer side of the

plece of wood. 'The plate of sheet-iron ¢ is of
such size that it will not come in contact with

! into the shell e.

308,456

the frame ¢, but may pass info an opening

thereof when the valve of which it forms part

18 closed. Ihavefound that this combination
of materials is of great importance in making
the valves C’ C* for myengine. The rubber,
through its elasticity, saves the other parts.
The leather protects the rubber, and the rub-
ber, by preventing the leather from receiving
concussions of the violenece to which it would
otherwise be subject, renders the leather
durable. The sheet-iron and the wood stiffen
the valves, besides protecting the surfaces
of the leather and rubber. The various parts
composing each of these valves may be se-
cured together by means of screw-bolts and
nuts or other analogous devices. |

D designates a compressed -air reservoir.
It 1s connected by a pipe, D’, with an in-
Jector, E, that communicates with the cham-
ber B. Asshown, this pipe extends from one

75
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end ot the reservoir D to the injector E, and
the latter communicates with the upper por- .

tion of the chamber B. The pipe D’ is pro-

‘vided near the chamber B with a check-valve,

c’, which opens toward the chamber B, but
closes in the reverse direction, so that any
force or pressure of gas which may be gene-

rated will close the valve and cut off the pipe
‘D’ from the chamber.
provided with a hand-cock, d? whereby it may

The pipe D’ is also
be closed when the engine is out of use.

IF designates a receptacle containing a hy-
drocarbon—such, for instance, as kerosene.

+It is connected by a pipe, F’, to the injector

K.~ This pipe is shown as extending from the
lower portion of the receptacle I to ¢he in-
Jector K, and as being provided near the in-
Jector K- with a check - valve, f, which will
open toward the injector E and chamber B,
but will close in the reverse direction, so as
to exclude from the pipe F’ and receptacle F
any force or pressure of gases which may be
generated in the chamber B. _

The injector K consistsof a shell, e, a piece,

¢’, fitted in the end of the shell ¢, which is the

farthest from the pipe D’,and a piece, €2, fitted

two tapering portions which are largest at

0O
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The piecee’ is provided with

11§

the ends of the piece, and which at their
smaller diameters meet and communicate. ™.

The piece €* extends into one of the tapering'_{-&:}-
cavities of the piece ¢’,and itself has a taper- -

ing hole throughout its length. It will be

-'l...'}.'

T

120

seen that the diameter of the outlet of the’

piece €® is less than the smallest diameter of*

the piece ¢’. The space between the piece ¢* -

and the tapering cavities of the piece ¢/, into

which it extends, communicates with the pipe

I¥”, leading from the hydrocarbon-receptacle

If. The interior of thepiece e communicates

with the pipe D’, leading from the air-reser-
1€ D

voir D). The force of the compressed air will
hydrocarbon into the injector, and,

draw the

__:t-:25 K
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owing to the peculiar construction of'the piece
e, will dash the hydrocarbon into ‘a spray. -
In the form of the spray the hydrocarbon en-
ters the chamber B with the compressed air,




- the hydrocarbon and the airwithin the cham-

“ber B may be periodically exploded.

- G designates asource of electricity. It may
¢ be a battery or a dynamo-clectric machine.

(&’ designates wires extending from the poles

of the electrie generator to two electrodes, G*
G5, These clectrodes extend through the waill
of the chamber B, and are adapted to contact

10 with each other within said chamber. They
are insnlated from the chamber and from each
other. The electrode G?is stationary. 'The
clectrode G* is, however, vertically movabile,

in order that its inner end, which 1s bent up- ;

} 15 wardly toward the inner end of the electrode

+°, may be made to contact with the electrode .

3, or may be separated from the latter, as
occasion may require. It is intended that
normally the electrodes shall be in contact,
and thattheyshall be separated at the proper
times to produce sparks, whereby the air and
spraved or vaporized hydrocarbon within the
chamber B may be ignited.
seription of the means whereby the separation
of the electrodes and their subsequent con-
- tacting are effected until after I shall have
i described certain other parts which produce
' the movements of the shifting electrode.

I designates a cylinder connected at one
end by a pipe, H’, with the compressed-air

reservoir D.  The pipe H’ is provided near

the eylinder I with a check-valve, H? which
will open toward the reservoir D, but will
close so as to prevent the passage of com-
pressed air from the reservoir to the cylinder.
. - Within the cylinder H a piston, H is ar-
' ranged, One end of the eylinder communi-
cates with the chamber B, and whenever an

H3{s foreced therehy toward the end of the
cylinder which is the farthest from the cham-
ber. The movement of the piston in this di-
rection compresses the air which 1s 1n ad-
B ance of it and forees it through the pipe T’

P -into the reservoir D.
by an explosion in the chamber I3 shall have
been expended in the propulsion of the wves-
sel, and the pressure within the chamber

shall have been very greatly reduced 1n con-

so sequence thereof, aninlet-valve, HY,withwhich

the eylinder is provided in the end farthest

from the chamber B, will open, and the air
at atmospheric pressure, thus permitted to
flow into the cyvlinder, will- force the piston
toward the other end of the cylinder. The
piston, in the manner described, reciprocates
once for each explosion that may occur in
the chamber 13, The. piston 1s provided
with a rod passing through a stuffing-box ar-
ranged at one end of the eylinder. The pis-
ton-rod is connected outside the cylinder with
a lever, I. This lever will be vibrated once
for each reciprocation of the piston. A cord
or chain, I/, is connected at one end to
the lever I, passes around a pulley, 14 and 1s
connected to one end of a spring, I°. The

ry
i
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spring I? at the other end is connected to the

I will defer ade-

explosion ‘occurs in the chamber the piston

After the foree created

398,456 |

an “air-inlet,”

I will now describe an apparatus whereby | outer end of the movable electrode * of the

igniting apparatus. The spring I°; as shown,
is of helical form. When the lever li1s vi-
brated by the piston I of the air-compress-

ing engine in one dirvection, it will allow the
movable eleetrode G* to deseend and break

contact with the fixed clectrode G¥ and when

the lever T is vibrated in the reverse direc-
tion the movable electrodewill be raised into

contact with the fixed electrode.

The movable electrode requires but a short
movement.
ing engine has a much greater movement

than is necessary for the movement of the

movable electrode. Consequently the piston

of the air-compressing engine is connected to

the lever I as far as possible from the ful-

crum of the lever, and the cord or chain I’ is-

connected to the lever close by its fuleram.
The spring I® will be kept under tension
during almost the entire operation of the le-
ver I; but just before the lever shall have
completed its movement in one direction the

spring will have been relieved of tension, and
during the remainder of this movement of

the lever the movable electrode will be al-
lowed to fall. The parts have been repre-
sented in Fig. 1 in the positions which they
occupy just before the final movement ot the
piston of the air-compressing engine in one
direction, whereby the movable electrode 1s
lowered. | | e

When an explosion oceurs in the chamber
B, the valves C’ or (7 according as they may
be in operation, will open outwardly and per-
mit the force generated by the explosion to
act upon the water adjacent to said valves.

Immediately after the force of the explosion

shall have been expended the valve will close
and prevent the ingress of water into the
chambevr. - -

The chamber B is provided with whatl term
B* This consists of a passage
or conduit arranged above but communicat-

ing at the ends with the chamber B. 1t has

rerforations in one wall, and combined with
these perforations arve valves B° which are

held to their seats by springs and by what-
ever pressure there may be within the cham-

Der, but which open under the influence of

A ——— ———

the atmosphere outside of the chamber when-

)
&)

The piston of the air-compress-
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ever the pregsurewithin the chamber shallbe

reduced helow atmospheric pressure.

I have described the variousparts as though
there were but one propelling-engine. 1 de-

sire it to be understood that there may be
any number of these propelling-engines. In
Fig. 2 T have shown two arranged side by
side. These two engines are arranged one on
each side of the central longitudinal line of
the vessel.
with independent mechanism for operating
the valves B’ B*B% When go provided with
independent valve-operating mechanism, the
vessel may be steered by the engines with or
without the aid of a rudder. FKor instance,
if it is desired to turn the vessel to port, the

Kach will preferably be provided
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starboard engine would have its valves opened
and be rendered operative, and the port en-
gine would have its valves closed and be ren-
dered inoperative, orelse would have its valves

adjusted and be rendered operative to force ;
- reservolr and the other opening into the said
-chamber, the diameter of the outlet of said
- nozzle being less than the smallest diameter
~of said outlet for the injector, substantially

the vessel backward. To {urn the vessel to
starboard, the engines would be operated just
the reverse of the operation just described.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In amarine vessel, the combination, with
a chamber opening to the water, of a com-
pressed-air reservoir communicatin g there-
with, a receptacle for a hydrocarbon, also
communilcating with the chamber, a eylinder
communicating at one end with the chamber

“and at the other end with the compressed-air

- Treservolr, a piston in the eylinder, and an ap-

20

paratus forigniting the contents of the cham-
ber, substantially as specified.

- 2. In amarine vessel, the combination, with

a chamber opening to the water, of a com-
pressed -air reservoir communicating there-
with, a receptacle for a h ydrocarbon, also
communicating with the chamber, a cylinder
communicating at one end with the chamber
and at the other end with the compressed-air
reservolr, a piston in said cylinder, an elec-

- tric apparatus for igniting the contents of the

30
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chamber and comprising two electrodes, one

of which is movable, and a connection be-.

tween the movable electrode and the said

“piston, substantially as specified.

5. The combination, with a chamber open-
ing to the water, of an air-inlet therefor, a re-
ceptacle for hydrocarbon communicating with
the chamber, an alr-compressing engine coms-
municating at one end with said chamber, an
electric apparatus for igniting the contents of
the chamber, and comprising two electrodes,
one of which is movable, and a connection
between the movable electrode and the air-
compressing engine for moving said electrode,
substantially as specified. |

4. The combination, with a chamber, of a
compressed-air reservoir, an injector commu-
nicating with the compressed-air reservoir

-and with the chamber, and a receptacle for

398,456

hydrocarbon ecommunicating with the in-

jector, the said injector having an outlet

50

having two reversely-arranged communicat- |

1ng tapering cavities, one receiving a nozzle

which receives air from the compressed-air

a8 specified.

9. Inamarine vessel, the combination, with
a chamber opening to the water, of an air-in-
let, a hydrocarbon-inlet, igniting apparatus,
an alr-pump open at one end to the chamber,
and avalve located at one end of the chamber
and controlling communiecation with the wa-
ter, said valve being capable of opening out-
wardly when subjected to excessive pressure

‘Wwithin the chamber, and of closing inwardly
under pressure of the water, substantially as
specified. |

6. In a marine vessel, the combination, with
a chamber opening to the water, of a com-

Ppressed-air reservoir, an inlet from the com-
Ppressed-air reservoir to the chamber, a. hydro-

carbon - inlet, igniting apparatus, openings
for establishing communication between the
sald chamber and the atmosphere, and valves
which will open upon a reduction of pressure
below atmospheric pressure inside the cham-
ber to allow atmospheric air to enter the

- chamber, substantially as specified.

7. In a marine vessel, the combination, with

a chamber opening to the water, of a valve

located at one end of the chamber and oper-

ating to exclude water from the chamber, an
air-inlet for the chamber, valves connected

with said air-inlet and opening Inwardly un-
der the influence of atmospheric pressure

when pressure within the chamber is reduced

below atmospheric pressure, a hydrocarbon-

inlet, and igniting apparatus, substantially
as Speciﬁed.

Witnesses:
(EO. WADMAN,
W. A. RABAN.

JOHN A. SECOR.
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