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UNITED STATES

PATENT OFFICE.

I—I ARVEY DOUGLASS DiBBLE ‘)F \%[YbTIC SOUTH DAIXOTA

EXPLOSION-ENGINE.

No. 824,528,

Specmca.tmn of Letters Patent.

| .&pphmtlﬂn filed Februs. y2 1905, Serial No. 943,828,

To all whom it may conceri:

Be it known that I, Harvey Doucras.
- DiBBLE, a citizen of the United States, and a
resident of Mystic, in the county of Penmng—-
ton and State of South Dakota, have invent-
ed a new and Improved Explosmn-Eno' ne, of

" which the follomnﬂ‘ 1s a full, clear, ana exact
j -descrlptmn

The object of the invention is to provide a
new and improved gas or explosion engine

which 1s simple and dm able in construchon

20

very effective 1n operation, and arranged 0
‘utihize the motive agent to the fullest advan-

tage and to use a small portion of the hot
residue irom a previous explosion to com-

press the same to the igniting-point with a

view to ignite the incoming new charge.
The mventmn consists of novel features

and parts and combinations of the same, as

will be more fully described hereinafter and

~ then pointed out in the claims.
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A practical embodiment of the invention
1srepresented in the accompanying drawings,
forming a part of this speclﬁcatlon in which
similar characters of reference indicate corre-
sponding parts in all the views.

Figure 1 is a sectional sidé elevation of the
lmprovement arranged as a two-cycle enzine.

Fig. 2 1s a like view of the same, ,showmo the

parts 1n different positions. Fig. 3 is a sec-
tlona,l side elevation of the n'ovemor on the
main shaft for controlling “the admission-
valve: Fig.41sa sectional side elevation of

the 1mprovement arranged as a four-cycle

erégme and Kig. 5 i1s an enlarged sectional
side elevation of a modified form of the ex-

- haust-valve.

In the Workmcv cylinder A of the engine re-
ciprocates 4 plsfon B, connected by its pis-
ton-rod B’ with a cross-head B?, connected

by a pitman C with the crank-arm D’ of the

main shaft D, provided with the usual pulley
B or other means for transmitting the rotary

motion of the'mdin shaft to other machinery.

An auxiliary cylmder T is superimposed on
the cylinder A and in it operates an air-cush-
1oned piston G, provided with a buffer or

dash-pot H, of any approved construction,

to prevent: shock and ] Jar when the piston G
seats itself—that 1s, when it.
(G’ moves in engao'ement with a seat F"
tormed in the cylm&er P, as plainly indicated
m Kig. 1. The adj acent ends of the cylin-
" ders A and F are separated from each other

‘the |

annular flange

'by a W&ter—] acketed Fartltmn I, havmg a,

port-¢ controlled by a slide-valve J the valve-

and the stem is connected with a bell-crank
lever J?, connected with a rod J*, adapted to
b engaged by a cam J°, secured on the main
si- it D of the engine, so that when the en-
gl 2 1s running the cam J° imparts periodical
m« -‘ement to the rod J% so that the bell-crank
lev. - J° acts on the stem J’ to shift the valve
J L an open or closed position relative to
*t a. c

The  ver or compression end of bhe cyh
der A is provided with a port b, connecte

with an admission-valve K for adxmttlng B

explosive mixture into the lower end of the
cylinder A at the time the piston B is on the

stroke and the admission-valve K is open.
(é) e Kfig. 1.) The adnussmn—valve K has its

valve-stem K’ pressed on by a spring K? and

the said stem 1s engaged by a cam K2 secured
on the main shaft D of the engine, so that

when the latter is running the valve K:is pe-
riodically opened and closed by the action of

the cam K? and the spring K2

In order to hold the a,dmlssmn—-valve K m

an open position for a length of time corre-
sponding to the speed of the maim shaft D,

'P'a,tentéd; June 26,1906,
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. stem J’ of which is pressed on by a spring J?, -

6o
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the following device is provided: On the

main shaft D is arranged a governor L of any
approved construction and having -
welghted arms connected with a cam LY
mounted to shde on and to turn with- the

main shaft D, the said cam being adapted to -

connected
, mounted to slide and

engage and actu&te a lever L2

Wlth a locking-bolt 1.?

pressed on by a spring L‘* the free end of the

locking-bolt heing adapted to engage a shoul-
der K‘* on the : :tem K’, so that when the cam
K® raises the stem K’ the said bolt I* Snaps

under the shoulder K* to hold tha stem K’

raised against the tension of the spring K2, at

drawn from the shoulder K* by the action of
the cam L/ rotating with the shaft Dand con-
trolled by the governor 1, so that the admis-

‘sion-valve K 1s free to close by the action of

1fs

The bolt 12 is with-

O

95

the same time holdmg the admwsmmv&lv&
K in an open position:

100

e

its spring K? Whenever the sald bolt L3 s

withdrawn. -

The lower or compressmn end of the cylm—-.
der A is also connected with the lower end of
the auxiliary cylinder F, and for this purpose

| a plpe N, prowded *mth a check—-valve N’

105



"50 come the t
: valve O 18 periodically opened from I]w

L2

leads from Hlopori b mto the lower end of the

‘Yll“di‘i ' {o allow the charge previously
drawn into the lower end of the cylmder A

and compressed by the downward-moving
s piston B {o pass by way ol the pipe N into
the Jower end of the eylinder I, and when the

valve J-1s open then this charge can pass by
way of the port ¢ into the wor Lmu* end of the
~eylinder A to be-ignited therein to force the
o piston B on iis downstroke. The 1enition
of the charge‘entering by way of the port «
takes pla,(,e l)y the (]hLI“{‘ coming i contact
with a small portion of The hot residue from
a previous explosion, the said small portion

15 of gases bemg compressed by the piston I to

“*EW about four hundred
pounds  press that the incommg
charge 1s 10*1111;{1(1 The main portion ol the
pl‘mh:c S of combustion from Provious ex-

thic 1#1111;1(}11-;){1111*

20 plosion are dischareed by way of an exhaust-

port ¢, leading from the upper or working end
~of the ¢y linder A to the valve-casing O ol an
exhaust-valve (', having its valve stem O
~pressed-on by a qpmm 0 to nmma,lls? hold:
25 the exhaust-valve O to its seat. - The
stem O%1s engaged by a cam O on the main
slm[t D to ]){‘[lt)dl( ally open the exhaust-

valve () for the discharge ol the mam por-

11{}11 of the gases of a previous explosion at

30 tho time tlw piston B is on the upstroke and
codeaws e g new chargento the compression.,

mu] of the eylinder, as previously explamed.
“Ineorder to prevent atmospherie air from
being dravwn in by way of thg exhaust-valve

35 casing and the port ¢ int, Hm \myhndm A an

.;111\1]1.11'V valve I 1s ])mwdod “aressed on by a

spring P and opening outw: mlh by slitrht
pressure ol the exhaust-gases alter leaving
“the open valve (Y.~ This atxiliar y valve for

. 40 -the exhaust=valve MYy be arraneed as illus-

Aratedin Fig. 5-—thaf s, the e Fraust-valve
Ofhas o pmﬂg{m of-1ts stem O7 formed into a
s euideways=dor the: stem O ni a auxiliary
valve ()”"J, “controlling the port ¢, leading to
5 theinterior of the (‘)Il]l(l(‘l Hm stem O bej T
pwwml :m by a spring O to hold the valve
¥ to 1td seat, but to allow the valve % to
©open as soonas the pressure from the inside
- of the eylinder 1s sullictently strong to over-

tension of the spring O, The

“madne shall, as previously (i(‘h(lll}(‘([, and 1
“normally held to its seatl by a spring O,
The operation 15 as follows:. Wilen the

e 35 mlg:,;mv] running and the several parts are m

the” pesition illustrated in IFig. 1, then the
])hhmB?s on the upstroke and th(‘- valves K,
O and. P oare opened, while the valve J s
tlnh{'d so that - the upward movement of the

---f.-__(;DJ pn.,mn I3 exXpe Is; the: products of combustion

Sromiaprevios oxplmmn by% ayol the porte
atd the valves (Y and P.
theupward movement of the pr-»hnﬂ%rh AWS 1L
a fresh charge of the explosive mixture by way

65 of the open ¢ "admission-valve K ana the port |

dl\’(" |

and communicates to.

At the <ame time

8924 528

1 5. When the piston B 12 near the end of its

upstroke, then the valve (3 closes and the re-
malning 1}{)1*{1{;11 of the hot residue from a
previous explosion is compressed to the 1g-
niting-point, and when the piston. 13 has
roached the end of its upward stroke the
valve J opens so that the previously-com-
pressed charge i the eylinder I passes by
way ol the pml ¢ into the working end of the

cylinder A to be ignited therein and to exert

its pressure aﬂmnst the piston I3 and send the
saine on ihe, ‘downstrole. During the time
the pision B moves downward the charge
previously drawn mto the compression ennd
of the eylinder A 1s compressed, and as the

alve K is now closed (see Fig. 2) the com-
pressed charge is forced by way of the port )
and pipe N into the cylinder It at the time
the valve J is again in a closed position and
the piston B 11(1.:1rly reaches the end of its
downward stroke.

It is understood that the cylinder or cham-

| ber It 1s filled with compressed air, and this

75

3o’

oo
(L

pressure can be anything desired, but should -

Tre about four hundred })ouuds per square
should be large

inch. The chamber I
cnough, or preferably should be connected

'w1th ::'1,]] air-receiver large enougly, so that the
rise and fall of the ]mton G+ would not per--

95

ceptibly increase or decrease the pressure
thmom The piston G being free to rise
against such pressure w]wnovor the pressute
of compression or ignition 1s greater than the
pressure 1 the chamber I and whenever the
working piston in the eylinder A starts on its
vm‘kmu stroke, the pistorrG follows the same
satd Woﬂuntr piston
the energy sthat had b{‘ﬁ‘ﬂ storod in thL, COM-
p[{ma{‘d atr in the chamber F until the piston
(1 is seated, When the expansion 18 adigbatice
to the end of the h[[()‘[x(‘ |
In the four-cyele engine shown in Ifig. 4
the cylinder A7 uml ains both the W()I‘Llﬂﬂ‘
piston BB* and the auxthary piston (3 hzwmfr
the bufler H/, and in this case the u]_mlamm-

valve K% as well as the exhaust-valve ()% are

actuated by cams Q and Q*on a shalt Q, con-
neeted, by bevel gear-wheels Q*and Q*, with
Lhe main shalt D. The covernor 12 controls
the cam1.¢, the same as pwwmm]v deseribed
relative to liw. 3, and this cam [F acts on a
lever 17, connected with a spring-pressed

{ locking-bolt L* for locking the stem K* and
valve K@ in an open ])mltmn until the cam 1.6

causes a withdrawal of the locking-bolt T2,
the bLI]l(‘ 08 ])I(‘VI{IEIHIV deseribed in refer-
ence bo Figs. Tand 3. The gearmg QP and Q'
IS SO {1.114111;_{*0(1 t,lm,t_th(‘a shaft bt (QQ makes one

revolution to two revolutions of the main
shaft

D to actuate the valves K° and O° cor-
respondingly, as is well known in the four-
cycle type of engines, and consequently fur-
ther deseription “of ‘the same is not deemed
necessary.

It 1s understood that as the cun, L7 (L) 1s

90
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. actua.ted by the governor L (L) the admis-

-sion-valve K (K5)is closed sooner or later. ac-

~cording to the speed of the main shaft D, and

consequently the speed of the engine is posi-
tively regulated by the ratio- of ‘expansion.
If this expansion is very great when the en-

- gine i1s. running under a light load, then the

10

“exhaust-valve O’

exhaust pressure might fall below that of the
atmosphere, so that the engine would be
working against a partial vacuum, and if the

?Of‘) opened at the end of

- the stroke the atmosphere would be liable to

rush in, and the work done in forming the
vacuum would be lost. To save this loss of

.power, the auxiliary valve P (O%)is provided,

which closes on pressure from without, but
opens on.the shghtest pressure from within. -
In both types of the engine shown the igni-

tion is by compression, although in both

20

types it will probably be advantageous to use

- a spark-plug or some other form of igniter in

i noticed that if the charge is ignited a little.

too soon no shock occurs whatever, as the

~auxibary piston G*® is free to slide upward
a,%'ainst the conigressed air In the upper end
0

z5

3O

- . startingthe engine until the engine warms up.

In the four-cycle type of engine it will be

the cylinder A’ and this compressed air is
again used for sending the piston G* down-
ward at the time the piston B3 is on the down

- stroke.

35

Having thus described my invention, I
claim as new and desire to secure by Letters.

Patent— | |
1. An explosion-engine comprising a main

- shaft, a working cylinder, a piston therein

- connected with the main shaft, an auxiliary

40

45

50
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“cylinder, a piston in the said auxiliary cylin-

der and air-cushioned, a partition separating

the said cylinders and having a connecting-
port, a valve controlling the said port and pe-

riodically actuated from the said main shaft,
an admission-valve for the compression end
of the sald working cylinder, and a connec-
tion between the compression end of the
working cylinder and the said auxiliary cyl-
inder. -

2. An explosion-engine comprising a main

shaft, a working cylinder, a piston therein |
connected with the main shaft, an auxiliary

cylinder, a piston in the said auxiliary cylin-
der and air-cushioned, a partition separating
the said cylinders and having a connecting-
port, a valve controlling the said port and pe-
riodically actuated from the said main shaft,

-an admission-valve for the compression end :
. of the said working cylinder, a connection be-

tween the compression end of the working
cylinder and the said auxiliary cylinder, and
means for ]feriodically actuating the said ad-

- mission-valve from the said main shaft,

05

3., An explosion-engine comprising & main
shaft, a working cylinder, a piston therein
connected with the main shaft, an auxiliary
cylinder, a piston 1n the said auxiliary cylin-

| der and air-cushioned, a partition separating

the sald cylinders and having a connecting-
port, a valve controlling the said port and pe-
riodically actuated from the said main shaft,
an admission-valve for the compression end
of the said working cylinder, a connection be-
tween the compression end of the working
cylinder and the said auxiliary cylinder, and
means for periodically actuating the said ad-
mission-valve from the said main shaft, the
said means including a governor on the main

75

shaft and a locking device controlled from

the governor, for holding the admission-

valve open a. length of time corresponding to-

the speed of the main shaft.

4. An explosion-engine comprising a main
shaft, a working cylinder, a piston therein
connected with the main shaft, an auxiliary
cylinder, 2 piston in the said auxiliary cylin-

| der-and air-~ushioned, a partition separating
the said cylinders and having a connecting-

port, a valve controlling the said port and pe-
riodically actuated from the said main shaft,
an admission-valve for the compression end
of the said working cylinder, a connection be-

‘tween the compression end of the working

cylinder and the said auxiliary cylinder, and

30

90

an exhaust-valve controlled from the said

main shatt and having an auxiliary check-
valve, | o |

5. An explosion-engine comprising a main
shaft, a working cylinder, a piston therein
connected with the main shaft, an auxiliary

~cylinder, a piston in the said auxiliary cylin-

der and air-cushioned, a partition separating

the said cylinders and having a connecting-

port, a valve controlling the said port and pe-
riodically actuated from the said main shaft,
an admission-valve for the compression end
of the said working cylinder, a connection be-
tween the compression end of the working
cylinder and the said auxiliary cylinder,
means for periodically actuating the said ad-
mission-valve fromr the sald main shaft, the
sald means including a governor on the main.
shaft. and a locking device controlled from
the governor, for holding the admission-
valve open a length of time corresponding to
the speed of the main shaft, and an exhaust-

| valve controlled from the said main shaft and

provided with a check-valve arranged be-

95
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115'

tween the exhaust-valve proper and the out-

let to the atmosphere.

6. An explosion-engine provided with a
main cy.inder having a working piston, an
auxiliary cylinder having a cushioned pis-

- ton, a valve controlling a connection between

the cylinders, and a valved connection be-

- tween the compression end of the main cyl-
- inder and the said auxiliary cylinder.

7. In an explosion-engine and in combina-.
tion, a working cylinder, a piston therein,
an expansible compression-cylinder, means
whereby the power-stroke of the piston may

| compress 8 charge of explosive mixture and

120
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foree it into the compression-cylinder, means | In testimony whereof I have signed my
whereby thereturn stroke of the piston may | name to this specification in the presence of 10
expel a portion of the spent charge and com- | two subserilning witnesses. - o
nress the remainder bo the lenition-point, and

o i BARVEY DOUGLASS DIBBL.
means whereby to admilt the compressed | .
charee of explesive mixture to the compressed Witnesses: - 2
portion of the spentcharge when atits highest G. P. Bivnues,
point of compression. ' J. W. Larp.

L _
L. v ok
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