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UNITED STATES

PaTENT OFFICE.

ELIHU THOMSON, OF SWAMPSCOTT, MASSACHUSETTS.

INTERNALLY-FIRED ENGINE.

SPECIFIQATION forming part of Letters Patent No. 723,502, dated March 24, 1903, -
' Application filed February 28,1898. Serial No. 671,963, (No model) | I

To all whom it may concern: L
-Be it known that I, ELIEU THOMSON, a citi-
zen of the United States, residing in the town
-of Swampsecott, county of Essex, and State of
5 Massachusetts, have invented a new and use-

fulImprovementin Internally-Fired Engines,

of which the following is a specification. |
This invention relates to an improvement
in internally - fired engines,

kinds of fuel without change of type. I may
use in my invention either liguid fuel or gas

15 or oil vapor or solid fuel, such as. carbona-
- ceous material. I provide a moving piston
which on the forward stroke, for example,

- takes in a charge of air through an inlet-

valve opened during the intake. The eylin-

20 der being thus opened and filled with air, the
return of the piston compresses the air into a
‘Space back of the cylinder and through s

- valve. This space is adjacent to a fire-body
or “interior furnace,”so tospeak. After the

25 piston has finished the compression of the air
on the compression-stroke communication is
shut off from the compression-space to the
cylinder by the closing of the valve, and the
air.on expanding returns to the eylinder dur-
ing the power-stroke through the furnace or

Ta

fire-pot, in which it meets the combustible
and is highly heated by the heat of combus-
‘tion. .Its original volume then becomes in-
creased for any given pressure and the pis-
ton 1is 'driven forward. Finally the gas is
driven out of the cylinder in an expanded or

30

35

cooled state, due to expansion by the return -

of the piston and the opening of the exhaust-
-valve made at the same time. = -
40- Reference is had to the accompanying fig-
ures, which show an en gineembodying my in-
venbion, . " TN
Figure 1 is a side elevation of au engine,
partly in section. Fig. 2 is a plan view of the
45 8ame. Kig. 3isanend view or end elevation. ;
Figs. 4, 5,6, and 7are details of the fire com-
bustion-chamber or fire-box, = - -
Mounted on a suitable base is a main shaf
X, Figs.1and 2; havinga crank for the coup-
- 50 ling of the connecting-rod’ R, so that piston
- P may operate or be operated on during the
rotation of the driving or fly wheel W. - Pis-

-relation of the parts may be seen

| where when possible simila

| ton P moves in a cylinder C, the inlet-valve

for which is at I, whereby air may be taken
in. The exhaust-valve is at E, whereby the
gases may be exhausted through proper pas- -
sages. 'There isa third valve A, which opens
a-passage orcommunication between the cyl- -
inder-spaee C? back of the piston P, and a
compression box orchamber K, into which the
alr may be driven when the piston P, having
drawn in a body of air on its forward motion,
returns with the valve A open. Adjacent to
the space or box K is a fire-box or furnace F,
lined with refractory non-conducting mate-
rial and filled with granules, whereby the com-
bustible matter is brought in contact over ex-
tended surfaces with the air from K during

‘the power-stroke, and a suitable oil-pump or
vapor-pump O discharges.combustible liquid,
8as,orvaporintothe interiorrefractory fillin g
of the fire-box F.-which has perforated slabs
Separating 1t from K and from the cylinder-
space C°. A cam-shaftorothersuitable means
for operating valves I, A, and E, as well as
-the fuel - pump O, is provided. Thus the
shaft X* may be suitably geared to the main
shaft X and revolve at such a rate as toallow
cams L' L* L’ to give the motion of opening
and shutting to.the valves in any usual maun-
ner. As this is not an essential feature of
the present invention the mechanism shown
i3 used mainly as suggesting the opening and
elosure at properintervals. -In the Saine way
the pump O simply typifies a fuel-supply of
a regulated amount to the. fire-box F. . This
may be supplied in-any way—such as by a
reservoir under pressure, by a pump, bygrav-
ity, or in any way convenient—it being only -
necessary that the requisite quantity be su D-
plied to F while the engine is at-work. The _
een in the plan
Fig. 2, assisted by the end elevation Fig. 3,
I' DATLs are rep-
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resented by similar letters found in Fig. 1 g5
| for same parts. TS

-The manner of operation is as follows:
Assuming all valves closed at the start, the .
piston P inward, the valve I is opened by cam
L# - ‘The piston P moves forward, drawing in 105

‘air.” This continues to the end of the intake.

stroke.: Valve I now shuts. Cam LZ opens -
valve A 'wide, and on the return of piston P

‘the . air before drawn in is forced freely



&

through valve-opening at A into space K, the
eapaeity of which is such with other clear-
ancesas togivea predetermined compression-
pressure. - Valve Ais nowallo wed to shut by

g cam L2, and the forward motion of the pistou

P or power-siroke begins, the air compressed
~in K being unable to get back to the space C?

" back of the piston, which is increasing, flows

through the fire-pot F, and there meets the

16 finely-divided and spread-out fuel within the

pot and burns the fuel, assuming, of course,

. that the fire-pot has been previously brouaght
~ to a high temperature. The flame and prod-

- uctsof combustion shoot forward into the eyl-

- 1§ ‘inder.
~ ward

20
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D steadily these piecesarereceived in a groove

60 they rest in a heap nupon the perforated grate

" had been comprtessed by the high temperature

~which it has acquired gives the power on ex-.
pansion. The exhaust-valve K now opens.
- and the piston P’ returns, driving out the waste

gases or products of combustion. «

To start the engine, the gas or vapor

~air it will fire. This, however, need only be
temporarily done, for as soon as the firing of

- F reaches a high temperature its interior com-
 pustion is .produced without intermission.
In Fig. 4 the fire-pot is shown on.a larger’
" seale, and in this case the gas, vapor, or oil

is indicated as being pumped into what vir-
tually constitutes hollow grate-bars G in the
firo-space. These are tubes having perfora-

broken fire-brick or specially-molded pieces
of refraetory material of ‘such size as not o
fall through the spaces between the tubes G,
forming the grate of the inclosure. 'The ob-
ject of the arrangement G is to distribute the
fuel, gas, or vapor over the whole area of the

fire-box, and thereby prevent its being con-

_centrated and badly mixed with the air. The

openings shown at Q are for the passage of

the hot products of combustion forward info
the eylinder-space and are shown as openings

of solid fuel. In this case a hopper N is filled
naceous fuel, and by the rotation of the plug

“in one side of the plug D aund carried around
‘and dropped into the fire-space in I, where

or grill G%. If, however, the firing-space in

It is filled already, the pieces of fuel fail to
feed and the rotation of the plug DD does not-
discharge any of them. As soon, however,

65 as they have shrunk within the fire-space ¥

‘the arrangement begins to feed. 1f the fit;
between the plug D-and its casingis suffi-

| this case the solid fuel itself

—

This flow continues during the out-
motion of the piston daring the stroke, |
 and the inerease of volume of the air which
| taken in likewise, as in Fig, 1, the only dif-

%023 502

ciently tight, there will be no danger of gas

escaping during the process of feeding. In -

is burned in- 70

stead of the vapor fed in as in the former

ficures. The air compressed in the space K-

the furnace to the mass of. fuel and the oxy-

cen combines with the combustible, keeping

as deseribed in connection with Fig. 1 when
gas or vapor is used. The fuel particles fed
in by the feeding-plug D may, of course, be
granules of carbon such as compressed eoke

by the-exhaust-valve and air for burning fuel

N

ference being in the use of the solid fuel fed

‘ fed at |
O may be so highly superheated by passage

IJOI'.

course that at the first the mass of fuel shall

| be hot-enough to burn in'contact with air.

‘through a hot tube that on the contact of the

 tions seen in plan Fig. 5, which are branched
~ from a common supply S fed by the fuel-
"~ pump or other means. Thespace within the
~ refractory lining of F (indicated in the figure),
- is, of eourse, filled with granules, such as
40

_in the lining of F, which is of course refrac-
~ tory. BT - "
- In Figs. 6 and 7 there is shown the feeding

with specially-molded pieces of solid carbo-

rately a mass of the fuel-granules and quickly
passing them into the fire-box I either through
the opening in which the plug D is placed and

ward closed by a tight-fitting cover.
What I claim as new, and desire

munieates with the eylinder through a pas-

sage that is always open, a piston arranged

| to draw in a charge of air on 1is forward
strokeé, a valve controlling the admission of
‘the charge, means for closing said vaive on

| the ecompression-stroke of the piston, a eom-

revolved or through a separate opening after-

underneath the fire-box passes up through

75
up the fire in the fire-pot F in the same way -

80_

1 or specially-molded pieces having regularity
of form, the consiituent being mainly cal:bon;_‘
Waste gases are discharged, as in Hig. 1,

into the fire-box instead of liquid, gas, or va-

To start the action in F, Fig. 6, requirés of

00

This may be accomplished by heating seba-

95

to secure

Letters Patent of the United States, 18—~
1. In an internally-fired engine, the com-

bination of a ¢ylinder, a fire-space which com-

100

1¢5

pressed - air compartment communicating

with the cylinder-space, means for interrupt-
ing the communication between the compart-
ment and the cylinder-space on the gsecond or
power stroke of the piston, whereby the com-
pressed charge of air is sent through the fire-
space on its return to the cylinder-space,
1neans for supplying fuel to said fire-space;

and means for exhausting the return charges -

.on the second return stroke of the piston.

110

g

"2 In an internally-fired_engine, the com-

‘bination of a piston, a cylinder, a compart-
ment which is in communication with the ¢yl-
inder-space through a passage which is al-

| in communication with the first compartment

!‘ through a passage which is always open, and

with the eylinder-space through a valve-pas-

' sage, a valve for opening-and closing the said

passage between the second compartment and
‘the cylinder-space,
valve open daring .
and closing it during the power-stroke, and

mechanism for supplying the fuel to thre first-

‘mentioned compartment..

120

| ways open, a second compartment which is

(25

means for holding the
the compression-stroke,

130

3. In an internally-fired engine, the com-

bination of a piston, a cylinder, a fire-cham-
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& passage which is always open, an exhaust-
valve,and mechanism foroperatingthevalves. 20

9. The combination, in an internally-fired
-.engine, of a. cylinder, a piston, a chamber
lined with refractory material, said cham-
ber being in eommunication with the eylin-
der-space through a passage which is always 25
open, a second chamber for receiving the com-
pressed air which is always in communication
‘withthe first-mentioned chamber, and a valve
located between the compressed-air chamber
and the cylinder-space. o

In witness whereof I have hereunto set my
hand this 25th day of February, 1898, -~

| - - ELIHU THOMSON.

- ‘Witnesses: . BRI

- DueALp McKiLLop, -
HENRY O. WESTENDARP.

ber which is in communieation with the com-
pression-chamber through a passage, means,
such as & -pump, for supplying fuel to the
fire-chamber, an air - compression chamber
5 adjacent to the fire-chamber, a valve between
the compression-chamber and the cylinder-
‘8pace, and mechanism for closing the valve
- doring the power-stroke. . = o

- 4 In an internally-fired engine, the com-
to bination of acylinder, a piston moving there-
- 1n, & valve for admitting air to the eylinder
- when the piston moves forward, a compressed-
air chamber, a valved passage connecting the
“chamber with the eylinder-space, means for
15 keeping the valve open during the compres- |
sion-stroke, a fire-chamber which is in com-
~'munication with the cylinder-space through
& passage, and with the air-chamber through

30
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