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UNITED STATES PATENT

OFFICE.

JOHN LINCOLN TATE, OF JERSEY CITY, NEW JERSEY.

~ GAS-ENGINE SYSTEM.-

No. 862:677‘ ' | Speciﬁca,tibn-of _Létﬁers_ P:a,ternt'.' _- . Patented Aug. 6, 1907.
Application ﬁléd'ﬂctoher._lﬁ', 1906, derial No. 389,491, -

o all whom it may concern: | |

- Be it known that I, Joun LincoLn Tare, a citizen
of the United States, and a resident of T ersey City, in
the county of Hudson and State of New J ersey, have
invented a new and Improved Gas-Engine System, of
which the following is a full, clear, and exact descrip-
tion. - | ~ - o

- This*invention relates to certain improvements in
‘means for generating power and more particularly to

~means adapted to be used in combination with an in-
‘ternal combustion engine, wheieby. the efficiency of

the engine is greatly increased. -

15

25

- permitting its employment as a’starter for said engine.

The object of the invention is to provide improved
means for cooling the cylinder of the éngine by the
circulation of cold air through the jacket, thus elimi-
nating the water jacket commonly used and avoiding
the necessity of maintaining a constant supply of cool-

ing water.

- A further object of the invention is to provide means
20 .

- gine and converting this. waste heat into mechanical

for utilizing the heat of the exhaust gases from the en-
energy. AR | o

A further object of the invention is to provide aux-
iliary power producing means capable of use in addi-
tion to the main gas engine, and capable of use in con-
junction with the engine or.independent thereof, thus

- Afurther object of the invention is to provide means

30

whereby I may utilizg thé-_jﬂ_l‘otign 'oi'i'a Whif?lﬂ ﬁheq |
traveling down hill to store up power for use at other

- times, and to simultaneously act as a brake upon the

 Further Objectsko.f ﬁle inventiqn will be Rereinafter

30

the objects -'herein enumerated.
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‘accomplished defined in the claims.

‘set forth, and the structure by which said objects are

ho-

Reierence is to be had to _the,.-_a‘élcdmpanyiﬁg dmwing |
forming a part of this specification, and which repre-

sents diagrammatically an apparatus for -accomp]_jshing

My improved apparatus is particularly designed for
employment ‘upon a motor vehicle, but certain fea-
tures of it are equally adaptable for use 1n'connection
with any internal combustion engine.”  In the specific

‘arrangement illustrated in the drawings I employ an | end of thepipe forming said coil, and is drawn off at the

.opposite end through a pipe 21. The inner side of the

internal combustion engine having cylinders 1 dnd -2,
provided with & common fuel supply pipe 2 and a coru-
mon exhaust pipe 4. Surrounding the two cylinders
is g casing 5 spaced from the cylinder walls, so as to

agent circulates. A crank shaft 7 extends beyond the

‘engine in each direction, and is provided at one end

- with an air expansion erigine for an air motor 8, and

-on the other end with an air tompressor 9, Each of |
‘these-is preferably connected to the: crank shaft by

- radiating '-'Cf'}ﬂ:WOUld:pl'Eferany'extend across the front
~-end of the vehicle and occupy a position commonlty

any suitable form of clutch, not shown, whereby the
motor or air compressor may be disconnected from the
shaft indepéndent of the -other and independent of the
main internal combustion engine. A fly wheel 10 is
secured to the drive shaft adjacent the engine, and one
end of the drive shaft extends to any suitable point at

55

60
which it is desired to utilize the power generated, as, -

for instance, the gear box of a motor véhicle. -~ A jacket

11 surrounds the air compressor and is placed 2. short

‘distance therefrom, whereby 2 cooling medium may

be circulated within the casing to remove the heat of

‘compression generated in the compressor.. The com-
pressor 1s provided with an inlet pipe 12 communicat-

65

ing with the atmosphere, and a discharge pipe 13 by

which the compressed air-is delivered to g mdiating
-coil 14, within which the hot compressed air is cooled to
‘the temperature of the outside atmosphere. In case

the apparatus is employed upon a motor vehicle, this

~occupled by the radiating coil of an engine employing

- @ water jacket and water circulating system. The dis-

charge end of this coil delivers to 2 compressed air

storage ta,nk 15, said tank being of strbhg construction
{ and capable of withstanding “a high pressuré. The

1 cuvwipressed air after being' cooled to the temperature
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“from the coil 14 and the. wall of the tank 15, is deliv- ._ )
ered .through 4 checlc"i-va,lv(?;"lfi_'and ;! PiPe--17--?0'~th_.e,'_

Jacket 01' the air compressor 9. | )
~ Within the jacket the air becomes heated by radia-
~tion_ from - the c,omp’i:ﬁeész)r-'-zcjilil‘id'ei‘ and the hot com-
‘pressed ai is norially delivered through an outlet pipe

-

coil 20.  This coil is formed of a pipe of gradually in-
creaging diameter, and the coils of the pipe are likewise

| formed of gradually increasing’ diameter, whereby the
-| space within the pipe and also the cross sectional areg
| df_"th,é’pijpe and of the coil variés as the fluid within said
| pipe and coil passes from one end to the other. -The
‘pipe 18 communicates with the jacket of the air com-

pressor and d?}ivers to the h:ea,txil;tél‘(?ha;ngiﬁglCoil 20 at
T.the' smaller end of said coil, which islikewise the smaller

heat intere

coil i provided with a plurality of baffle plates 22, and

‘the exhaust pipe 4 of the gas engine delivers to the
yli to | larger end of the coil and among the baffle plates.. The
leave a cooling jacket 6 through which the cooling

exhaust gas from the engine is at a very high tempera-

ture and 1t is this heat which T desire to utilize and con- .

vert into mechanical energy to assist the main engine,

;|

tem perature becomes very materiaily reduced. and by

nanging eoil and among the baffle plates, fthg_
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As the hot exhaust gases Pass downward through the
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‘gtantially the temperature of the outside atmosphere, .
" while the gas traversing the pipe forming the coil 20

10

2

the time the oas reaches the smaller end of the coil and
is exhausted into the atmosphere, it is reduced to sub-

enters at a cemparetwely low temperature and is de-
livered into the pipe 21 adjacent the outlét from the
exhaust plpe at a very high temperature.

permit the exhaust gas from the -engine to travel
through the coil at a uniform- speed, while by increasing
the diameter of the pipe forming the coil in the direc-

~ tion in which the contained gas flows, 1 also permif &

20

~ uniform rate of speed within the pipe, due to the fact
that one gas is centmua]ly increasing in tempemture,'

while the other. gae is continually deereeemg in temp era-

ture.

The plpe 21 Whlch recewée the heated air frem the
coil 20, delivers this air at a high temperature and a
high pressure to the cylinder of the air expansion en-
gine 8, where it- expands to atmospheric pressure, and
the heat contained therein is converted into work avail-

~ able for use upon the drive shaft 7 to assist the main in-

26

ternal combustion engine. By the. ‘expansion of the

air and the conversion of the heat into work, a great re-
- duction of temperature occurs within the expansion en-

| gme, and the air delivered therefrom through the pipe

23 is at a very low tempereture This air may under

" favorable circumstances be reduced to a temperature far

30
. able for use in cooling the main engine cylinder.
" cold air from the pipe 23 is delivered into the jacket 5 of -

40

below that of the atmosphere and thus becomes avail-
The

the .internal combustion engine and after becoming

"~ heated by the radiation from the engine cylinder it is
- 8b

permltted to escape through a pipe 24 leading to a

second coil 25 surrounding the coil 20, and preferably in

direct contact therewith. The air within the pipe 24 1s

‘at a high temperature and serves to heat the air within
'the coil 20, thus acting in' conjunction with and in addi-
Itlen to the heat of the exhaust gas delivered threugh the

~ pipe 4 to the interior of the coil 20. The pipe forming
- the colil 95, is of gradually reducing diameter as the gas

centalged therein is of gradually reducing temperature,

- and the smaller end of the coil communicates with the

4%H

atmosphere through a discharge pipe 26." To prevent

‘radlatlon to the atmosphere from the coil 25, this coil

~ may, if desired, be entlrehrheurreunded by.an aebestee

50

5

jacket 27. | |

In the normal.operation of the 1mprex1ed epparatue
above described, the shaft 7 is caused to rotate by the
main internal combustion engine, and both the com-
pressor and motor are connected to said shaft. The alr

‘compressed in the compressor 9 is cooled in the coil 14 to
‘the temperatme of the atmosphere and the cooled com-

pressed air circulated through the ]acket of the com-

-~ pressor to remove the heat of compression at this point.

The heated compressed air is still further heated in the
- coil 20 and then delivered to the air expanelen engme 8

- where work is done in assisting the main engine, and

60

engine toreduce the tempereture The air of low pres-

~ sure but h1gh temperature is conducted from the jacket

K,
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of the engine to the coil 25 where it aids the exhaust gas |

frora: the main englne to heat the compressed gas de-
lwe;ad to the air expansion englne, and in doing so'the

By de- |
creasing the cross section of the coil from the delivery
end of the pipe 4 to the outlet.into the atmosphere, I

is also the main internal combustion engine, the 1e,tter

862,677

airfrom the engme jacket, as Well asthe exhe,uet gaa from
‘the main engine, 18 cooled to a temperature but slightly

hlgher than that of the atmosphere. |
In conjunction with the apparatus above described,
I may, if desired, employ 2 combustion chamber 28
connected by a pipe 29 and check valve 30 fo the
three-way, valve 19, and connected by a pipe 31 and .
check valve 32 to the pipe 21. A small pipe 33 lead-
ing from the fuel supply tank enters the combustion |
chamber and terminates in a small spray nozzle 34. 75
A spark plug 35 is inserted within the wall of the com-
bustion chainber and connected to a battery 36, where-
by the explosive mixture produeed mthm the cham-

70

ber 28 may be ignited.

A supply of compressed air is norme,lly contamed
within the tank 15 and by means of this eupply of com-
preseed air the main engine may bé started in opera-

80

tion. To start the engine the compressor is discon-.
! nected from the drive shait 7 end by turning the three- -

way valve 19 so that the jacket of the compressor may
communicate with the chamber 28, the cempreesed
air within the air tank may escape threugh the pipes
17, 18, 29, 31 and 21 to the 2ir expansion engine 8.
This engine bemg connected to the drive shaft 7, as

89
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is started in epere;tlon and thus all necessity for crank-
ing the engine is obviated. = As soon as the internal
combustion engine is started, the three-wa,y valve 19
is turned to the position illustrated in the drawings -

and the compressor 18 connected to the drive shaft 7 95

to restore the pressure in the tank 15 and: enable the

parts to carry on the functions above described.
In case the epperetue above described is employed

upon a motor vehicle and the vehicle is travelmg down-
hill, at which time it is unnecessary to apply any 100

power to the drive shaft and it is desirable to apply a
brake, the internal combustion engine and the air ex-
pansion engine may be -disconnected from the drive
shaft, leaving the compressor in operation. The mo-
tion of the vehicle will be transmitted through the 105
gearing to the shaft 7 to operate the compressor and 2as

| high a pressure of air may thus be created within the

storage tank 15 as is desived, and the work done in com-
pressing this air will be derwed directly from the mo-. =~
tion of the vehicle, and the action of the compressor 110
will serve to retard the vehicle and act as a brake.
Instead of leaving the compressor in operation, it may

be disconnected instead of the air expansion engine 8

and the main gear of the vehicle reversed, whereby

the air expansion engine will be converted into an air 115

'eompreseor recewmg its air threugh a check valve 37

in a branch pipe 38 communicating with the atmos-

_phere and delivering this compressed air through a

pipe 39, a valve 40, and a-check valve 41 into the pipe
13 and radiating coil 14. If desired, reversing gears 120 -
may be provided in the connection of the air expan- |
sion engine to the shaft 7, whereby the air COMPTEssor
and the expansion engine may be simultaneously em-

| pleyed to compress air and deliver it to the storage res-
‘the cold exhaust 18 delivered to the jacket of the maln |

érvoir while the vehicle is traveling dewn—hlll thus a 12 B
double brake would be provided and energy etered up
which could be utilized for running the air expansion "

engine whenever it is desired to employ said engine in
addition to the main internal combustion engine.

The alr expanemn engine may be empleyed te run 130
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. air from the ]eeket of the- compressor may deliver to the
- chamber 28, and by opening a valve in the small fuel |
L feupply pipe 33, an explosive mixture may, be formed -
.20
~ As soon as this ignition ‘takes place the: pressure. rises
and the chee]r valve 30 would be cloged. and: the hot |

- ompreeeed gas would. eecepe through the. prpes 31 and" |

- C 1a eondmt dehvering eompreeeed air from said COMPIressor
- _.21 to the expansion. engine 8 10 rotate. the, ehaft 7-and-

As SOOI |
- as the pressure within the charfiber 28 decreases to the |
pressure in the tank 15 moreé. eompreeeed air: e,ndi more";f
fuel would be admitted to the.tank 28, and as these | r

become ignited- the preeeurer would agem rise and: ex—'-.

Thus the en- | .plurality of passages. therethrough, means’ for- delivering

‘compr ¢ssed air -from. gaid. eompreesor ‘through one of thef_":
'pﬁseagee of eaid eounterenrrent apparatus to the air ex- -
'_-paneion engine, and ieans for delivering the éxhaust gas.
| fromx gaid internal eombuetion engine and the fluid hee,ted_
| in the jaeket of eeid éngine to eeparate passages - -of - eaid--;- ;

£

‘ﬁ_'eonntereurrent apparatus,” whereby the compressed alr'ig

25
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- gine would- be, -capable of operating the - - COmpressor
and domg outside work, due to the. mereased: volume -

-~ of the gas produced at the time of the. ignition and also
- by reason‘of the: increased tempereture
35 -
. icallyillustrated in the. drewrng, and it will; of course, |
“be understood that various. changes and: modmeetione;
in the size and relative arrangement of ‘the parts me.y_' |
* be found’ neceeeary during the: practical employment |
of the invention. .:I.cimini all such changes and modi- |
fications ialhngmthm the terms of the clenne a8 with- +
“in the eeope of. my mventlon |

40

'eefe,e'z'?-

the vehicle entn'ely mdependent of the mternel com-

bustion engine for a. limited length of time dependlng_-
~upon the size of the tank 15 and the pressure to which
the gas has been previously compressed therein, Thus
“in-case the supply of fuel should become exhausted |
~ before the vehicle had reached its destlnetion it might
“be poeerble to complete the trip merely by the use of |

the eupply of compressed air operated within theex-

. peneion engine. - If a supply of fuel ig nov exheueted i

but the main engine is disabled, or it is desired to op-

~erate the epperetue at 4 slower - epeed than that at
which the main engine normally runs, I may discon- |
‘nect the main engine from thé drive ehei't but ledve the 7
By turning .
the three-way valve 19 throngh an angle of ninety de-
‘grees from that shown in the drawings, Whereby the.-

air compressor and motor ix opemtion

in the ohember 28 and ignited by the spark plug 35.

operete both the compressor and the véhicle.:

haust through the air expansion engme

The a,ppemtue a-bove described:is only- dmgra.mme,t-

an; |||

Hevmg thue deeeribed my invention, ! eleim as’ .

new and desire to secure by Letters Patent:

1, Ino eom’binetion, an. interne,l combustion engine, an
"exhaust pipe leeding therefrom an air expansion engine
means- for compressing eir, mean§ for heating the com-

pressed -air by the exhaust. fi'om said internal eombuetion

‘engine; said means eomprieing a pipe coil of- eradnally -

increasing diameter and having - the enlerged end thereof

eurrounding the exhauet pipe of the internal eombuetlon_

....

tLo etmoephere, end rheansg for delirering the eompreeeed.

.| air-heated Withlﬂ said ¢bil by the exhaust from the mTernei
- combustion engine to said air. expansion engrne |
2. In combjnation, -afi internal combustion engine, an

45
50
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'exhnuet pipe leeding therefrom, an air expangion engine, .

ahd - means -for algo. heatine ‘said-conduit by the air pre-

'vi:ouely hented in +he ieeket dt i:he ~internal combnetion'_-

eneine

4, I eomolnei:ion, an. interne.l oombnetion engine har-'

1ng B1% jaeket an air expeneion engine means for compress-
ing air,. &~ -"onntereurrent ‘heat 1nterehenger having “a

- means for eompreeeing air, means for heating the. com- .
‘pressed. air by the exhaust. from said. internal combustion
[ engine,.a pipe eoli of greduelly inereaeing diameter and
formed. of a pipe of gradually: inereaeing diameter and
‘| bafile plates between sald .coil, means. for delivering the' L
‘exhaust of the internal’ eombue‘ﬁion engine to the Ierger -
_end of. the. eoil means. -for delivering the compressed air
-to the eme.ller end-of the pipe forming ‘the ¢oll, and means
- for delivering the heated eompreseed air from .the larger
end of the pipe forming the coll to ‘the air. expansion engine. -
‘3. In {,ombinqtron an internei combuei:ion engine hav-

,__inﬂ' a, 3aeket ‘an air expansion engii:te,,r an air compressor,

70
‘to -said -expansion: engi.ne meang for heating said conddit . °
by. the exnanei; gas from said: internal - combustion engine, -

60

75

beated: by passing in‘a rere;ee direction o thé heated

i 'Iﬁuid and exhaust gas.
~“In teetimony whereof I have eigned my.name to -this
-'epeoiﬁoation in“the presence of two. eubscribing -Witnesses:

JOHN r..mmm TATH. -

Wltneeeee |
R M Dnonnn, .f
C. M. HAGUE.



	Drawings
	Front Page
	Specification
	Claims

