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 UNITED STATES PATENT OFFICE,

~ JOHN F. JOHNSON, OF CHESTER, PENNSYLVANIA

EXPLOSIVE-ENGINE.

No. 809,185,

Specification of Letters Patent,

Patented Jan. 2, 19086.

 Application iiled October 19, 1904, Serial No, 299133,

To all whom it may CONCETTL:
_ Be it known that I, Jorx F. JOHNSON, a
citizen of the United States, residing at Ches-
ter, in the county of Delaware and State of
Pennsylvania, have invented a new and use.
ful Explosive-Engine, of which the following
1s a specification. '
~ This invention has particular reference to
- explosive -engines of the reciprocatory - pis-
ton type. | | o

One of the features of the invention re-
lates to novel means of a simple nature for
supplymg motive-fluid charges to the engine-
cylinder, so that the burned gases will be

thoroughly expelled without the loss of any
material part of such charges.

Another feature resides in mesns whereby

" the power of an engine may be increased by
the addition of other motor units without
any material alterations in the working parts
of the original engine, said additions being
substantially duplicates of the original and
readily applicable thereto.

- A still further feature of importance re-
sides m the combination of a plurality of
such power units, whereby the number of
parts employed is reduced to g minimum,
sald parts In certain instances performing
double functions, and the cycle-number as a
whole is reduced one-half.

In the drawings, Figure 1 is a vertical sec-
tional view through g single-cylinder engine
embodying certain of the Improvements.
Fig. 21s also a vertical sectional view through
sald engine, taken at right angles to Fig. 1.
Ig. 3 1s a detail horizontal sectional view
taken on the line 3 3 of Fig. 1 Fig. 4 is a de-

tail sectional view taken on the line 4 4 of |

Fig. 1. Fig. 5 is a view in elevation of an
engine to which a unit has been added and
showing two cylinders disposed in tandem
relation. Fig. 6 is a vertical sectional view
therethrough. -

Similar reference-numerals cesignate cor-
responding partsin all the ficures of the dray-
INgs.

t’Referrin;:__{ first to the simple type of en-
gine illustrated in the first four figures, the

cylinder 6 is preferably provided with a wa-
ter-jacket 7 of suitable construction and has
attached to its lower end an inclosed crank-
case 8, communicating with the lower end of
the cylinder, while a cylinder-head 9 is fas.
tened to the upper end
means of bolts 10.

of the cylinder by
Operating in the cylin-

der 6 is a reciprocatory piston 11, having a
pitman connection 12 with the crank 13 of
the engine-shaft 14, said shaft projecting
through the opposite sides of the case 8 and
carrymg the usual fly-wheel 15. The piston
11 thus subdivides the cylinder into an up-
per explosion-chamber 16 and a lower com-
pression - chamber 17, the latter including
the crank-case 8. |
The piston 11 carries a tubular extension
18 i the form of a hollow rod threaded into
the piston and secured by a jam-nut 19 , sald
extension projecting across the explosion-
chamber and having its free end shidably
Moving in an opening 20, formed in the head

A

9. The opposite end of the extension or rod is |

| open and communicates with a passage-way

21,formed about the pivoted end of the pltman
12 and opening into the compression-cham-
ber 17, the interior of said extension thus
having communication directly with said
compression-chamber. For the purpose of
covering and protecting the rear end of the
tubular extension 18 a cap 22 is secured upon
the head 9 by means of the bolts 10 and has
a hollow projection’23 alined with the opening
20 of the head and receiving the extension
during the reciprocation of the piston. The
head 9 is preferably provided with a circular
pocket 24, that receives a packing-ring con-
sisting of a circular sectional disk 25, having
oppositely-disposed annular flanges 26, that
surround suitable sectional packing-washers
27, bearing against the tubular extension 18.
The disk 25 and washers 27 are preferably in
thirds and have their joints broken, as jllus-
trated 1n Fig. 4, the whole being bound by
compression-springs 28, located in annular
seats 29, formed in the flanges 26. A retain-
ing-disk 30 is located over the packing-ring
within a seat 31, formed in the outer face of
the head 9. -
Communication between the interior of
the extension 18 and the interior of the ex-
plosion - chamber 16 is permitted through
sets of ports 32 and 33, the ports 32 being lo-
cated nearer the piston than the ports 33 and -
being formed in different sides of the rear
portion of the tubular rod, so that they will
communicate with the explosion - chamber
when the piston is at the forward limit of jis
stroke. By having one set of ports above
the other the tube structure is not weakened

nearly as much as if said ports were located

side by side or in an annular ring around the 1o
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fube. These ports 32 and 33 are controlled
by a stationary plunger 34, located ‘in the
opening of the cylinder-head and within the
tubular extension, the lower end of said plun-
ger having spaced depending projections 39,
between which the ports 33 are adapted to
pass and which are arranged to cover the
ports 32 until said ports 33 are In communi-
cation with the explosion-chamber. The re-
sult is that the sets of ports 32 and 33 will be
brought into communication simultaneously.

The plunger 34 is held against reciprocatory

movement with the extension by means of a
hollow rod 36, threaded at its lower end into

‘said plunger and having a threaded engage-

ment at its upper end with the extension 23

~ of the ¢ap, being secured by a jam-nut 37.
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The bore 38 of said rod is extended into the
plunger and communicates with a transverse

‘bore 39, which is connected with an annular

packing-groove 40, other grooves41 being lo-
cated on opposite sides of the groove 40.

The exhaust from the explosion-chamber
16 is provided for by means ot spaced ports
42 located in one of the curved walls of the
cylinder and separated by a web 43. These
ports are surrounded by angularly-disposed
walls 44, forming an exhaust-receiving cham-
ber 45 and having outer flat faces 46. Se-
cured to said outer flat faces is a coupling 47,
the interior of which constitutes an extension
of the chamber 45, said coupling bemg pro-
vided with upper and lower ports 48, the
walls of which are threaded to receive ex-
haust-pipes 49, either or both of which may
be used as desired. The exhaust-ports are
50 located with respect to the piston and ex-
tension 18 that said ports are fully uncov-
ered when the inlet-ports 32 and 33 first be-
oin to open. Motive-flud supply is secured
through a suitable pipe 50, having com-
munication through an inlet 51 with the
compression-chamber, an inwardly-opening
spring - pressed valve 52 being located 1n
said pipe, preferably contiguous to the inlet.
Any suitable form of igniter 53 may be em-
ployed 1n the explosion-chamber, the pre-
terred form of the ignition mechanism being,
however, fully set forth in a copending appli-
cation, Serial No. 229,134.

The operation of the engine may be briefly
described as follows: Upon the upstroke ot
the piston a motive-fluid charge is drawn into
the compression-chamber through the inlet
51, and upon the return movement of said
piston this charge is compressed (the valve
52 being closed) until the ports 32 33 are un-
covered.
rush through the extension 18 and the ports
29 into the explosion-chamber. Upon the

‘second upward movement of the piston the

charge is compressed in said explosion-cham-
ber, the communication between the same
and the compression - chamber being com-

65 pletely cut off by the passage of the ports 32 | 6%.

Thereupon the said charge will
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33 into the head and past the lower end of the
plunger. At the proper point the charge
now compressed within the explosion-cham-
ber is exploded, thereby driving the piston
toward its lower or foremost limit of stroke.
This movement compresses a new charge

within the compression - chamber, which.

charge will find its way with considerable
force into the explosion-chamber when the
ports 32 33 again become uncovered. The
new charge will thereupon drive the burned

70
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cases from the explosion-chamber through

the exhaust-ports and will substantially fill
said explosion-chamber; but no material por-
tion has the chance of escape before the pis-
ton has again moved rearwardly to close the
exhaust-ports and the inlet-ports 32 33.

It will thus be evident that a simple engine
is provided having eflicient means for deliv-
ering charges to the explosion-chamber and
wherein there is no danger of back-firmg or
the return of gases, because of the |
closures afforded the inlet-ports. The ex-
haust of burned gasesisefficiently secured,and
the exhaust mechanism has been found to be
peculiarly efficient because of the compara-
tively large space afforded for the free escape
of the same.

In order to show how additions may be
made to this engine to secure additional
power, attention is invited to Fig. 5.
lower cylinder, cylinder-head, packing mech-
anism, piston, and engine - shaft, together
with the exhaust mechanism,is still employed
and the same reference-numerals are there-
fore applied to the same.
6% is placed upon the original cylinder and
has a head 7* located on the head 9, being
provided with a central opening 82, alined
with the opening 20. The heads are secured
to their respective cylinders, and the cylin-
ders are secured to each other by common
bolts 92, thus fastening said cylinders rigidly
in tandem. A piston 102, located within the
added cylinder 62, subdivides the same Into
an explosion-chamber 11* and a COmMPTress1on-
chamber 122, the latter preferably having an
enlarged portion 13%, securing substantially
the additional space afforded in the original
shaft by the crank-case. The original tubu-
lar extension 18 of the piston 11is supplanted,
however, by another tubular rod 147, which
is secured to both pistons and constitutes the
operative connection between them, said tu-
bular connection passing through the alined

The
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Another cylinder
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openings 20 and 8*, the packing-ring 25 co-

acting therewith and another similar pack-
ing-ring 15%, located in the head 72, also co-
acting with the connection, the two packing-
rings being separated by a disk 16*. The

original plunger 34 18 employed, butis held 1n

place by a new rod 172, threaded at its lower
end into said plunger and having its upper
end secured to the upper end of the cylinder
The tubular connection 14* has ports 1%
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and 192, corresponding to the original ports

32 33 and similarly coacting with the exten-
sions 35. In this instance, however, the
ports 18* 19% are movable into the different
explosion-chambers 16 and 11* and past the
plunger 34. Said ports, therefore, coact
when moving into and out of the explosion-
chamber 11%, with extensions 20®, formed
upon the upper end of the plunger, but in re-
verse relation to the projections 35—that is
to say, the ports 19* being nearer the piston
10% than the ports 182 they must of neces-
sity be covered after they enter the explo-
sion-chamber 11* until the ports 182 begin to
enter sald explosion-chamber. Furthermore,
1t will be seen that when the ports 182 19 are
below the stationary plunger and in the ex-
plosion-chamber 16 the compression-cham-

ber 17 1s in communication with said explo-

sion-chamber through the lower portion of
the tubular connection 14* and the ports 182
and 19* while when the tubular extension is
elevated the upper or outermost compres-
ston-chamber 13% is in communication with
the explosion-chamber 11* through the up-
per portion of the tubular extension 142 and
the ports 182 and 192. The fuel-inlet to the
compression-chamber 122 is similar to that of
the single-acting engine. With this combi-
nation the power of the original engine can
be readily doubled with the alteration of
merely two elements, the tubular extension
and the supporting-rod for the plunger. In
this way, by the addition of a single power
unit a double-acting or single-cycle engine is
secured, and the additional power may be
supplied without the necessity of discarding
the entire original engine. Furthermore, it
1s to be observed that in the last embodiment
the structure is comparatively simple, as
i the number of
parts used. Thus the tubular rod 14* con-
stitutes the means for connecting the pistons
and for supplying fuel from both of the com-

pression-chambers to both of the explosion-
chambers.

From the foregoing it is thought that the

construction, operation, and many advan-
tages ol the herein-described invention will
be apparent to those skilled in the art with-
out further description, and it will be under-
stood that various changes in the size, shape,
proportion, and minor details of construction
may be resorted to without departing from
the spirit or sacrificing any of the advantages
of the invention.

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 1s~— |

1. In an engine, the combination with a
cylinder, of a reciprocatory piston mounted

- therein, a tubular extension carried by the

05

piston and reciprocating therewith, said ex--

tension having a port, means for introducing
motive-fluid-supply charges into the exten-

a

sion, a cut-off located within the extension
and arranged to close the port theresf, ani
means for holding the cut-off against recip-
rocation. -

2. In an engine, the combination with a
cylinder and compression-chamber, of a pis-
ton operating between the same, a tubular
extension carried by the piston, said exten-
slon projecting into the cylinder, having com-
munication with the chamber and having a

port, and a cut-off located in the extension

and held against reciprocation therewith,
sald cut-off being arranged to close the port
thereof. -

3. In an engine, the combination with a
cylinder having a rear wall, of a reciproca-
tory piston mounted in the cylinder, a tubu-
lar motive-fluid inlet extension carried by
the piston and having a port contiguous to
its rear end, said port being spaced from the
rear wall of the cylinder when the piston is at
the forward limit of its stroke, and a station-
ary cut-off plunger located in the extension,
said plunger coacting with the port to close
trc same upon the rearward movement of the
piston. '

4. In an engine, the combination with a
cylinder, of a piston operating therein and
having a tubular extension, said extension
being provided with ports located at differ-
ent distances from the piston, and means for
simultaneously opening and closing the
ports on the reciprocation of the piston.

5. In an engine, the combination with a
cylinder, of a piston operating therein and
having a tubular extension, said extension
being provided in different sides with ports
located at different distances from the pis-
ton, and means located within the extension
for simultaneously opening and closing the
ports upon the reciprocation of the piston.

6. In an engine, the combination with a
cylinder, of a piston operating therein and
having a tubular extension, said extension
being provided in different sides with ports
located at different distances from the pis-
ton, and a stationary plunger located within
the extension and having spaced projections
that are arranged to cover certain of the
ports, other of said ports being movable to
points between the projections.

7. In an engine, the combination with a
cylinder having a rear wall provided with a
socket, of a piston operating in the cylinder
and having a tubular extension movable into
and out of the socket, said extension having
a port movable into and out of the cylinder,
a stationary plunger located within the ex-
tension, and packing interposed between the
plunger and extension and between the rear
wall and the extension.

8. In an engine, the combination with a
cylinder having a rear wall provided with a
socket, of a piston operating in the cylinder

| and having a tubular extension movable into
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and out of the socket, said extension having
a port movable into and out of the cylinder,
a stationary plunger located within the ex-
tension, and a packing-ring located 1 the
rear wall of the cylinder and surrounding the
extension, said plunger being also provided
with packing-recelving recesses.

9. In an engine, the combination with a
cylinder, of a piston operating therein and
having a tubular extension provided with
ports, a stationary cut-ofl plunger located
within the extension and having an annular
packing-recess, and a supporting-rod for the
plunger having a passage-way communicat-
ing with the annular recess.

10. In an engine, the combination with a
cylinder having a compression-chamber at
one end, of a piston operating in the cylinder,
a tubular extension carried by the piston and
having communication with the compres-
sion-chamber, sald extension heing provided
with lateral ports located at diflerent dis-
tances from the piston, a cut-off plunger lo-
cated within the extension and having an
annular packing-groove, a supporting-rod
for holding the plunger against movement
with the extension, said rod having a pas-
sage-way communicating with the annular
oroove, and extensions carried by the inner
end of the plunger for effecting the closure ot
certain of the ports.

11. In an engine, the combination with
cylinders arranged in tandem, of pistons op-
erating in the cylinders, a connection between
the pistons, and means for introducing mo-
tive-fluid-supply charges to one of the cylin-
ders through said connection. .

12. In an engine, the. combination with
cylinders arranged in tandem, of pistons op-
erating in the cylinders, a connection between
the pistons, and means for successively 1n-

troducing motive-fluid-supply charges to the

cylinders through the said connection.

13. In an engine, the combination with
separate sets of cylinders and compression-
chambers, of a piston operating in each cyl-
inder and acting upon the motive fluid 1n
each chamber, a tubular connection between
the pistons constituting means of communi-
cation between each chamber and the caact-
ing cylinder, and means for cutting cif said
communication. _

14. In an engine, the combinstizn with
cylinders arranged in tandem, of a compres-
sion-chamber formed at the end of t" ¢ eylin-
ders, pistons operating in each cylinder, a
tubular connection between t" ¢ pistons con-
stituting means of communice ticn Letween
each chamber and its coacting eylincer, and
means for cutting off such communiestion.

15. In an engine, the combination with
cylinders disposed 1n tandem, cf pictons op-
erating in the cylinders and subdividing each
into an explosion-and a compression cham-
ber, a tubular conne:ticn between the pis-

T T TP PR T P S L LY L O T N ot PN PVt Skt PR ¥ ¥ S PRURE " WUl 11 B PP LLLM- WU L - SPepraret 11111111 | TN TP 11111 TR
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tons having communication with both explo-
sion and both compression chambers, and

means for cutting off such communication.

16. In an engine, the combination with

eylinders located in tandem, of pistons op-
erating in the cylinders and subdividing each
into an explosion and a compression chamber,
a tubular connection between the pistons
having communication with both compres-
sion-chambers and ports that open into both
explosion-chambers, and means for cutting
off the ports. _

17. In an engine, the combination with
cylinders arranged in tandem, of pistons op-

“erating in the cylinders and subdividing each

into an inner explosion and an outer compres-
sion-chamber, and a tubular extension con-
necting the pistons and having open ends

‘communicating with both of said outer com-

pression-chambers, said extension projecting
through both explosion-chambers and hav-
ing ports that communicate therewith. '
1S. In an engine, the combination with
cylinders arranged in tandem, of pistons op-
erating in the cylinders and subdividing each
into an inner exploston and an outer compres-
sion chamber, a tubular rod connecting the

pistons and having open ends communicat-

ing with both of said compression-chambers,
said rod projecting through both of said in-
ner explosion-chambers and having lateral
ports communicating therewith, and means
for closing the ports.

19. In an engine, the combination with ex-
plosion-chambers, of pistons operating there-
in, and a reciprocatory charge-conducting
device having common ports for introducing
charges to the different explosion-chambers.

20. In an engine, the combination with ex-
plosion-chambers, of pistons operating there-
in, and a reciprocatory charge-conducting
device having a common port movable mto
communication with different chambers.

21. In an engine, the combination with ex-
plosion-chambers, of reciprocatory pistons
operating therein, a charge-conducting de-
vice carried by the pistons and reciprocating
in the different chambers and having a port
that is movable Into communication with

- sald chambers.

22. In an engine, the combination with ex-
plosion-chambers, of pistons operating there-
in, a charge-conducting device movably ex-
tending into the chambers and having a port
that is relatively movable into commumnica-
tion with said chambers, and means located
within the device and stationary with respect
thereto for cutting off communication be-
tween the ports and one of the chambers
when said port is in communication with the
other chamber. : -

23. Inan engine, the combination with ex-
plosion-chambers, of a partition-wall sepa-
rating the same, pistons operating 1n the

| chambers, and a tubular connection between
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the pistons passing through the wall and hav-
Ing a port movable through said wall into the
different explosion-chambers.

24. In an engine, the combination with ex-
plosion-chambers, of a partition-wall sepa-
rating the same, pistons operating in the

- chambers, and a tubular connection between

IO
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the pistons passing through the wall and hav-
ing a port movable through said wall into the
different explosion-chambers, said wall con-
stituting means for cutting off communica-
tion between the port and one of the cham-
bers when said port is located in the other
chamber.

25. In an engine, the combination with ex-
plosion-chambers, of pistons operating there-
m, a tubular charge-conducting device mov-
ably extending into the chambers and hav-
mg a port that is successively movable into
communication with said chambers, and a
plunger located within the charge-conduct-
g device. _

26. In an engine, the combination with

~cylinders disposed in tandem, of pistons op-
“erating mn the cylinders, and a tubular con-

nection between the cylinders, said tubular
connection having a port movable into the
different cylinders upon the reciprocation of
the piston.

- 27. In an engine, the combination with
cylinders arranged in tandem, of pistons op-
erating in the cylinders and dividing the
same mnto explosion and compression cham-
bers, a tubular connection between the pis-
tons having communication with the com-
pression-chambers, and a port that is mov-
able into communication with the explosion-
chambers.

28. In an engine, the combination with

cylinders arranged in tandem, of pistons op-
erating in the cylinders and dividing the
same 1nto explosion and compression cham-
bers, a tubular connection between the pis-
tons having communication with the com-
pression-chambers, a port that is movable
into communication with the explosion-
chambers, and a stationary plunger located
within the connection.

29. In an engine, the combination with
cylinders arranged in tandem, of a division-
wall separating the cylinders, pistons operat-
ing in the cylinders and subdividing the
same Imto Inner explosion - chambers and
outer compression-chambers, a tubular con-

having an opening, a reciprocatory piston

for securing the heads to the cylinders and

>

nection between the pistonshaving open ends 353
communicating with the compression-cham-
bers, said connection having a port movable
through the division-wall into the different
explosion-chambers, and means located in
the connection at the division-wall for cut-

ting off communication between the ends of
the connection.

30. In an engine, the combination with a
cylinder, of a reciprocatory piston located
therein, another cylinder, means for securing
the other cylinder in tandem relation upon
the first-mentioned cylinder, a reciprocatory
piston located in said second cylinder, and
means Tor connecting the pistons.

31. In an engine, the combination with a
cylinder having a head provided with an
opening, of a reciprocatory piston located in
the cylinder, another cylinder having a head
provided with an opening, means for secur-
ing the other cylinder in tandem relation
upon the first-mentioned cylinder with the
heads abutted and the openings alined, a re-
ciprocatory piston located in the second cyl-
inder, and means passing through the open-
ings for connecting said pistons.

32. In an engine, the combination with a
cylinder, of a removable head for the same

60

located in the cylinder, another cylinder, a
removable head for said second cylinder hav-
Ing an opening, a reciprocatory piston oper-
ating 1n the second cylinder, common bolts

the cylinders to each other with the openings
in the heads alined, and a rod connection be-
tween the pistons, said connection passing
through the openings.

33. In an engine, the combination with a
cylinder having a curved wall and spaced ex-
haust-openings therein, of outstanding an-
cularly - disposed walls connected to said
curved wall on opposite sides of the exhaust-
openings and having flat outer faces disposed
i substantially the same plane, and an ex-
haust - pipe coupling secured against said
outer flat faces. |

In testimony that I claim the foregoing as
my own 1 have hereto affixed my signature
in the presence of two witnesses. '

JOHN F. JOHNSON.

Witnesses:
JouN LH. S1¢GERS,
E. G. SIGGERS.
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