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UNITED STATES

PATE NT OFFICE

HOMER CHARLES OF RA.PID CITY SOUTH DAKOTA

TEERMOS’I'ATIC BEGULATOE FOR EIPLOBIVE-EN GINEB

-~ No. 864 831.

Bpeclﬁca.tlon of Lebters Patent.

Patented Sept. 3, 190‘7

Original apphoa.tmn flod Pebruary 10, 19085, Serial No. 245,008, Dmded and this epplioatmn ﬂled March 2,1906. Serial No. 303.340.

To all whem it may concern:

' Be it known that I, HoMER CHARLES, ef Rapid Clty,'
in the county of Penmngten and State of South Dakota, |
have invented certain new and useful Improvements

in Thermostatic Regulatere for Explosive-Engines;
and I hereby declare that the following is a full, Clear,

and exact deecripti:en thereof, reference being had to

the e.ccempe.nymg dra.wmge, Whlch form pe.rt of this
| 'epemﬁcatwn -

This invention is an 1mprovement in engmee eper-u' |
- ated by any of the usual explosive mixtures, but par-

ticularly designed to use llqmd-hydre-ca.rbon euch a8
petroleum or gasolene. - | -

The present epphcatmﬁ 18 & dl‘VlBlOIl of my apphce.—-_

tion for Patent filed February 10, 1905, Serial Number

245,096, for exploewe engines, and thie object of the
present invention is to provide means for automatically

. regulating the temperature of the igniting head, or

'werkmg-(.hamber 30 that the explosive mixture wﬂl"
not be prematurely ignited; and by the novel construc-
- tion and method of operating my engine the dangers
and annoyances of ““back-firing” are obviated and the

~ engine rendered exeeedmgly eeneltwe to the actmn
- of the “governor”. - | | |

The various novel featuree and cembmatlene of parte
~embraced within the invention are summarized in the
claims hereme.fter enumerated, and in erder to 1mpart
fully and clearly the epere.tlen and constriiction of a

- practical one-cylinder engine embodying the inven-
tion I refer to the accempenymg dra.wmge and deecnbe |

 the same in detail as follows: .

- In the drawmge——-Flgure 1is a henzental eectmn- -'
| thmugh an exploewe engine embedymg my preeent-.
invention. Fig. 2 is a detail vertical section through

 the cylinder end of the engine. Fig. 3 is an enlerged
~ detail side elevation of the cylinder end of the engine.
- Fig. 418 a ereee—eectmn on. lme 3—3, F1g 1. Flg 5 i8
- ’an enlarged view of the valve.

I have illustrated the present mventien a8 apphed”

 to a preferred form of engine constructed as follows:

| The cylinder A contains the 'working or explosive
~ chamber 1, and the housing B incloses the crank d of
- the mam-ehaft D, said crank being preferably formed

- by disks and cennectmg wrist-pin, for the purpose of
reducing the air capacity of the erank—chamber, which

- forms the pump-chamber 2 of the engine, and. eheuld_

be air-tightly closed on all sides.. Access can be had

" to the pump-chamber 2 through openings in its sides

and end, the side openings being closed by the journal-
bea.rmg pla.tee D’ of the main-shaft, and the end open-
- ing by a plate B all securely bolted to the housing as

- shown. Access can be had to the werklng-chamber by

~ removing the head E thereof.

. The working and pump-chambers are eeparated by

» the piston F, connected to the crank by a pitman G, one
end of whu.h may be directly connected te the (,ra.nk-

_head, said tube being closed at its outer end.
| 'gm circulate around this mass ¢ and into the tube ¢.
‘The mass ¢ becomes very hot and will retain its heat for
a long time and in practice remains at such a high tem-
-perature that when the gases are compressed by there- -
‘turn stroke of the 1 ’ston and forced into contact with-

' this mass ¢, they wil be 1gn1ted by its heat. |

- ' pm d, and 1te eth er end to a pm F/ eecured in a tra.ne- -
-verse opening in the piston by bolts F2, ! |

- Formed in the walls of the casing and housmg, inter-

‘mediate the pump and werhng-—chambere, are mixing-
chambers or recesses 3 and 4, which are normally closed

by the piston so as to be out of ‘communication with

either the pump or *werkmg-chamber, but when the:

piston is-at or near the end of its working (inward air-

“compressing) etmke, and after the exhaust ports have
been uncovered, said mlxmg-chambere 3 and 4are mo-
mentarily put in communication with the working-
_cylinder, by the piston ellghtly uncovering the-ends of -

the chambers 3 and 4 as in Fig. 1;—and at the same

time said chambers 3 and 4 are momentarily put into
communication with pump-chamber 2, by means of
ports or passages 38 48 in the walls of the piston, which -

at that time eetabheh communication between the in-

ner ends of chambers 3 and 4 and channels or ports 3,
4°, opening into the pump-chamber as shown.
~ The exhaust ports 1* are arranged near the inner end
of the Werkmg-chamber, 80 a8 to be uncovered by the
piston just before the chambers 3 and 4 are opened
‘thereby, and will be closed by the piston just after eald :
| chambers are closed. The exhaust ports all cemmum-
| cate with a common passage 1° from which the waste
~products escape to any desired point of discharge.
i8. admitted into the pump—chamber thmugh perte 28,

cennectmg with a common passage 2°, ‘into which air is
admitted through an opening 2°, and a valve 29 is

placed. i in said passage to regulate the admleemn of air -
| therethrough | - .. |
Preferably the engme is meunted upon a fuel reser-

voir which is preferably air-tight, so that pressure can

be accumulated therein sufficient to insure the proper.

feed of fuel to the vapenzmg chamber 3 with which it

| communicates through a suitable pipe; the admission ef_'j
oil into the chamber 3 being controlled by a suitable
1| regulating and contrellmg valve J preferably 11ke that |

eheWn in Fig. 5. .
- It will be ebeerved by reference to Flge 1and 2 that

the head E is chambered 50 a8 to leave a central portion
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or mass e which is practically separated from the outer

portion or shell' E?, but connected therewith by stays ¢2.
This part ¢ has a central aperture €3 du'ectly opposite &
tube ¢’ fixed in a small aperture in the shell E? of the
‘The hot

So long a8
the engine is in operation this mass ¢ is maintained at

the desired temperature by the heat of the burning

gases in the working-chamber. When it is desired to

start the engine t_he tube ¢/ may.be heated i in a very few
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" after the engine has stopped, under ordinary conditions,
and beng isolated from the shell E? it does not part with
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. vided with a-catch j° adapted to engage the notches in -
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moments by a torch applied to the exterior thereof to ] thermostatic reguletor which will increase or dlII‘llIllBh

cause ignition of the gases admitted into the werkmg-
chamber, thereafter the retained heat in the mass e is
sufficient to ignite the gases as describéd. The mass ¢
will retain its h1gh tempeérature from 15 to 30 minutes

its heat so rapidly as the shell. =~ As a further protection

against le_s_e of heat, the shell may be inclosed in a casing -

M which is attached to the head as shown and is pro-
vided with a central tube m surrounding the projecting

tube ¢ and he,vmg its end closed by door m’ through |

which aCCess can. be had to tube ¢/ to heat the le,tter

when necessary.

Qil.- may be eupphed to mixing-chamber 4 in the same
manner as it is supplied to chamber 3 if desired, but 1
preferebly use chamber 4 for the purpose of moistening

a.portion of the air admitted into the e:x:ploswe cham-

ber, by mixing it with steam or hot water which 1s ad-
mitted into ehember 4 through a valve'N preferably
constructed as shown in Fig. 5, and automatically con-
‘rolled by the thermostatic regulator. |
Just euﬂielent water or steam'is admitted int6 cham-
ber 4 to provide additional explosive elements in the

mixture and regulate the tempereture of the burning

gases so-that if the tempera,ture rises above the desired
point more water or:steam is admitted, and if-it falls be-

low the desired point the supply of steam or water is

lessened, - In practice I have found that this enables

me to regulate and maintain the temperature of the ig-

niter-head at the desired point so that there will be no

danger of premature ignition.of the gases in the work- |
| | the pump-chamber and the mixing-chambers, where-
‘upon the air in the pump-chamber rushes violently
"through the mixing-chambers taking up the small modi-
"cums of fuel therein, atomizing it-and rushing-therewith
As the piston starts on its
‘return stroke it first closes communication between the
'mixing-chambers and the pump and working-chambers
and keeps the mixing-chambers closed and isolated;
it then also closes the exhaust ports 1* and during the
remainder of the non-working stroke of the piston the
‘explosive mixture which has been admitted -into the
‘working-chamber is compressed.

ing-chamber, and consequent hammering and shock
attendant upon such premature firing.
The regulating valve N prefere,bly consists of a hol-

low. casing screwed into an opening in the side-wall of-

the engine, commumcetlng with chamber 4. - In.the
inner end of this casing is a small aperture J* which is
controlled by a disk-valve j having an aperture 7 adapt-
ed to reglster with aperture J*. Disk j is fixed on a
stem j? which extends outside the casing through a suit-
able stuffing-box J?, and a spring j° is interposed be-
tween the etufﬁng-bex_ and disk so as to seat the latter
cleeely against the head. On the projecting end of the

stem . is hung a notched pla,te K, having a dependmg.
‘Fixed

arm %k connected to the thermostatic governor.
on the outer end of the stem j? is a hand-lever 14, pro-

the plate K, and lock the valve thereto. By varying

the enga.gement of the hand-lever and plate, the aper-
‘tures in diskj can be thrown more or less in or out of reg-

ister with aperture J/, and thus regulate nicely the ad-
mission of water or eteam mte chan.ber 4; and by shift-

‘ing plate K the register of the szid apertures can’ be
varied without disturbing the adjustment of the valve

relative to the plate -
The valve N may be connected to any suitable steam

or Weter,eup_ply, and as shown, in the drawing, it 18 con-

nected by pipe n with a pipe o’ leading from the water-
jacket of the eylmder ‘A, the water being eupphed to
said jacket from a plpe a. The pipen may be promded
with a cut-off valve n’ if desired. The valve N isad-
justed to supply the proper amount of water or steam to
the chamber 4 required for the normal operation of the
engine, and is automatically regulated by means of a

‘mixture with any explosive.
end of its.inward stroke it uncovers the exhaust ports

‘sparking epperetue

the supply according to the temperature of the igniting

head E. For this purpose a thermostatic tube or rod’

p formed of any desired and proper metal or combina-

-tion of metals, is passed through an opening ¢° in the

head E, said rod or tube being formed of a composition

‘of metals which will cause expansion or contraction of
One end of this rod is fixed, and the

the rod by heat.
other end is connected to the short arm of an emphfy—

‘ing lever p’, the long arm of which is connected by a
‘rod p? with the short arm £ on the stem of the valve N.

If the temperatiire rises the expansion of the rod
causes more or less opening of the valve N.* If the tem-
perature falls below the desired point the contraction

‘of the rod causes an increased closing of the valve and
“thus the supply of water or steam to chamber 4 18 auto-

matically regulated. This feature isa very valuable
one in connection with the engine and forms the sub-

| ject matter of this application.

- The piston on its inward, or working-stroke under the
action of the expending gases in the working-chamber,

first cuts off the air inlet to the pump-chamber and then
I'eompresses such air therein, meanwhile keeplng the

mixing-chambers 3 and 4 entirely closed. The air be-
ing preferably admitted into the chamber 2 without ad-
As the piston.nears the
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1* allowing the burned gases to escape. therethrough to

‘the atmosphere, and immediately thereafter commu-
‘nication is established between the mixing-chambers
‘and the working-chamber and simultaneously the

ports in the piston establish communication between

into the working-chamber.

I find it desirable to so proportion the ports and the

‘parts that the explosive mixture shall be cempreeeed

to a very high extent, say about 70 pounds, by. the time
tlie piston reaches the end of its return stroke.  As the
piston passes the dead center the cempreeeiou is slightly
lessened, whereupon explosion occurs. 1 have found
in practice that so long as the explosive mixture is un-

der increasing pressure it .will not explode without

direct ignition, but that as soon as the pressure begins
to relax it will ignite or-explode very readily with com-

‘paratively low heat, and owing to this fact I am enabled
to successfully use the igniting head or hot plate E for

igniting the gases, doing away with any direct flame or
As soon as the gases are, lgmted
the piston is driven forward and the cycle of operations
above described is repeated.

. The air rushing through the m1x1ng-ehambere 3 and
4 at the moment cemmumeatlon 1s established between

- them and the pump and explosive-chambers, sweeps

up the small quantities of oil and water admitted into

| said chambers and vaporizes the same forming an ex-



- plosive mixture; thus-the non-explosive air escaping:

- mixtire when it enters the Werklng-ehamber and the |
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from the pump-chamber is converted into an explosive

resultant mixture is so thereugh that perfect cmnbue-
tion ig realized when the gas 18 ignited. |

I do not restrict my present lnventmn--—the thermo-
static regulator—to the particular form of engine shown -_
In the drawings, which is covered in my application

~ above referred to, as it may be used with advantage in
many other fer.me of explosive engines to regulate the
- temperature of the exploding-chamber; and it may also- |-

- "be adapted to regulate the supply of expleewe ﬂulde or |
_mixtures or elements to the engine. |

. Having thus deeenbed my invention what I claim’ 9.5'-

new and. desire to secure by Letters Patent is:

1. In an explosive engine, the combination of a wetking-'
chamber, a mlxing chamber, an Igniter head in the work-

ing-chamber, a valve eentrelling admission of fuel or water

to said mixing-chamber, and a thermostat passing threugh_
the igniter-head and protected thereby from direct contact
with the hot gases, and connections ‘between said ther-- |

mostat and the velve to regulete the temperature in the
we1king-ehemhe1 subetentlelly as deseribed:

2. In an explosive engine, the combination of the work-
1ng—elmmber, an igniter head in one end thereof, a thermo-
stat passing through the head and preteetedl thereby from
direct contact with the gases, a cooling medium supply, a

| valve for regulating said enpply, e.nd cenneetiene between |
said valve and said thermostat Wherehy the admission of |
- the ceeling medium is eentrelled substantially as ﬂe— 30
berlbed o |

3. In an e:s:pleewe engine, the eembinetien of the work-
ing chamber, an igniter-head arranged in one end thereof,
and. leaving a treneve1 se opening, a thermeetet within said
epenm{: and preteeted by said head from direet contact 35
with hot gases, a- supply “valve adapted to eemmunicete

- with said chamber, means for regulating said valve, and
'.emplifying connections between sald valve and said ther-

| mostat whereby the admission of elements through said"

_valve is. controlled by said thermestat eubetentially as de-—-40 |
scribed. - -

4. In an expleeive engine the eemhinatien ef the -work-
ing chamber, the piston therein, a recess in the walls of the
cylinder adapted to be covered and uneevered by the pis--
ton; an igniter-head in said chamber; means for admitting 45
fluid to said recess, a valve eontrolling the admission of |
fluid, a thermostatic bar concealed in said igniter head and
protected thereby from direct contact with the hot gases, -

‘and cenneetiens between said bar and said valve, exterior |
to the wor kmg chamber, for the purpese and enhetentlelly 50
as described. - - -

In testimony tha.t I cleim the felegomg as III}" own, I
efﬁx my elgnatule in preeence of twe witnesses. »

“HOMER CHARLES.

In presence of—

A. K. GARDNER,
- ETHRL V. WARNER.
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