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IMPROVEMENT IN ENGINES FOR THE USE OF STEAM AND AIR COMBINED.l

" -Speciﬁcaﬁon forming per_f of Lett_er's Pt No. 71 ﬁl?f’ipidate@ Novembm%wm

S To cbZZ whom it may concern:
o Beit known that I, JOHN BLAKE TARR of:h
ST :ijhleaﬂ‘o in the eeuntv of Cook, and bt&te of:
o o 1llinois, have invented an Improvement in
_}-,?jf-,Steem-Enwmee and I do hereby declare the |
.+ following 18 a fnll clear, and exact descrip-.
S Tione thereof, refel*enee bemﬂ' had to the ac-.
P 'fj-"*-i:---"'f';iifé-;éyjeompenymﬂ' dmwmus makmn‘ part of ﬂll%_

?;ff-'_epeelﬁeetlon in which—

... . pressure,

. steam-engines.
. Inder mounted upon a bed, B, and prewded
1 with a.valve- chest, C, shde-velve exhausting- |
E'-”'-;:55-;r.13(:o1‘te_., like any. well-known form of stationary | p
o D D! represent steam-pipes, which
-g'_.eonneet at their lower ends with a sing ole pipe,
. D2leading into the valve-chest C, for the pur-
of eenduetmo hwhly-heeted air and com-
‘steam - chest, from |

- engine.

“ﬁ;';jipeee
S0 1o, steam within the
el whenee they are allowed to escepe into the

Figure 1 is a perspective o view, ehomnﬂ' m}

: ﬁiﬁélfiifzf?ig';f,_;fl]:wentlen apphed 1o 4 hormental or st :;mon-
j':"“-ii--i:;é;;f.'_ij;m‘y engine.. | -

qure 918 a %1(:1e elevehen 0[ ‘[he f-,a,me mth

bmler attached.

Similar letters of 1’*efe1:'enee mdleate eerre

Spondm o parts in the two figures. -

‘The object of this mventmn is to inei'ease

'};'“?"the efficiency of steam as a meehfm]ca,l agent
o for driving machinery, by employing: in con- |
e junetion "mth it highly - heated 'air. under
and mixing this air. and: steam to--

oether in the steam- ehest on their way to the

S -.:'j.:,?fff:f'i;’_f--;:'__j-G}?h]“.ldef of the engine, thus effecting a re-
“ o+ -heating or superheating of the steam efter it
. leavestheboilerand while it is eonﬁned w113h111.; |
R ":'iéi"“ﬁf_.:ﬁ::_:fthe steam-chest and eylmder T |
" Toenable others skilled in the art to under |

= ':jé"_ﬁ;';j:'stand my invention, T will describe one mode
~+ . of carrying it into e o
. In the accompanying dra“ mge I have 'ep-_',
e resented my invention applied to a stationary
- . high-pressure engine, but I do not desire to.
" be understood as eonﬁnmﬂ* it to this form of |
o . engine, as it is -applicable to other forms of
A represents this steam-cyl-

Tect.

“eylinder, by the reciprocating movements of

. the slide-valve, and to act alternately upon
| be equal or greater. than the steam used, S0 |

that as soon asthe two are mixed in’ the va,lve-=---e:-ﬂ:
| chest the temperature ofithe’ steam will. be
which: will not only in- -

both ends of tlle pistonina manner common to
35;_5_:;:hlﬂh-]:)IBSSU_I'e steam-engines generally.
Cossenne opipes D D! are both pr owded Wlth oscillating
R S S or other suitable forms of valves, the stems ¢

.. o of which have arms, b, secured to them,
et 5jﬁﬁ;_;;.;.._by which they are moved er eeeﬂlated -The
-i=;ii“'.?.?i"f.'i':-':;;'5';;;:;f;_g'ff::{%;:_";a,rms b b’ are eenneeted to the arms ef an es- |

| but, if desnable, a:sepa

| mand.
| may be arranged

“The

| -suddenly' augmented,
crease 1ts eﬁeetweness upon the

1-will prevent it from:
*thereupen By heatlnw the a1r eenmderably, :

elﬂdilllﬂ lever Gy fwmn,ﬂ ed belew the p1pes .
D DY, Whl(‘h ]evel receives; 1ts motions. froml
| an arm, ¢/, on the' rock- slmft ¢, which moves

the Shde velx e, - The ‘er ch and 1‘00]{—5]1&’[’ }

receive motion from the main fly-wheel sha;ftfﬁfziei;‘é}?-5“ff-;;§5_f§}';_;é
L, throngh the m edmm of an eeeentrle, Pyand: -

31)11:111 an -1*0::1 R, as shown in ‘the dmmn SIS

Thus 1t wﬂl be seen- thet as; far as. the 6]1“‘1116fff?ffif:;_?;:;;,'f'?;f_'_g:igé

mventmn te 1t

is concerned, there is very. little) eh ANnge . Tre-

i quired to apply my:

The only
change really 11-equ11=e(1 is- the twe 131pes D D1

for brmmnn" the steam and 'air from Sultable'

' _'-reservelre in. separate channels, so ‘that: thisi
| air and steam shall not be: mmed until they '
| enter the valve-chest C, said pipes. both: being

provided with valves: fer letting ' on'and: eut—

' ting off the steem and air, and- altemately end

“'The steem—plpe D leads oﬂr'

at proper times. -
which 'may be- ‘made as

to a -steam- bmler-

shown in Fig. 2, or of any other smtehle form,

and the air- plpe Dt leads off to.a series of v
pipes, g g, which may be ermnwed within. the

fire-space of said: boiler, as. shown or whleh .

may be otherwise eultably arranged. I prefer

place or furnace of the boiler for: ﬂ'eneratmg

to have the air-heating pipes vnthm the fire-

steam, for the Teason . that one: fire will. an-.

ratus may be empleyed -The air is supphed

- to said pipes ¢ g by means. of a foremﬂ'-pump,
S, of suitable construetlen “lneh may-

‘be .-

‘swer for heating both:the air and the beller
arate 311*-heet1ng appa-

Worked by means of the engine, so that the:

supply

in any manner found most

convenient. The ﬂ’evel'ner-valve may be ap

[t will be seen from the above deserlptlon

that I bring hlﬂhly-heated air.and common; ' .
steam too'ether in the valve- ehest and at. sult-

able times allow this: mixture to. enter the eyl-l

plied to the pipe D2 leading: from the Valve-
chest to the air: end Steem-plpes S e

of air will be commensurete to the de..=;e._;-.

The safety-velves and governor-valye.

inder of the engine and act upon. the piston. .

The air should be of a greater
perature than the stemn and its pressure may

plston, but'
eondensmg while acting

degree of tem




2 -' 71,425

and using common steam, the latter may be

superheated and its elasticity increased toan
almost unlimited degree after leaving the
boiler, and while communication betweon the
boiler and valve-chest is cut off. The intro-
duction of steam and heated air into the valve-

chest is effected by means of the valves above.

described, controlled by the fly-wheel shaft of
the engine, so that when steam is let into the
valve-chest and the steam-valve closed, the
alr - valve will be opened, and compressed
heated air let into the valve-chest, which will
instantly reheat the confined steam more or
less, according to the temperature of the air.

I am aware that it has been sn gaested to
employ air mixed with steam as a force for

driving engines, such air being forced into a
chamber at a cool temperature, and thus

mixed with steam therein. In this caseitis ob-
vious that the air will instant] y abstract from
‘the steam a certain amount of its heat, and
~hence destroy its efticiency. T am also aware
that it has been suggested to mix cool air and
steam together in a chamber and raise them
to a high temperature before conductin o the
mixture to the engine. 1 do not therefore
claim broadly as my invention the use of air
-and- steam mixed, as a force for driving en-
gines; nor do I confine my invention to the
particular form of engine herein described.

R

deseribed.

L have shown its application to this well-known

form of engine, as one practical mode of car-
rying it into effect, as one mode of reheating
or superheating steam on its way to the en-
gine-cylinder by the application otf-"highly-
heated air without raising the temperature

of the steam in the boiler or Increasing the

pressure therein.

What Iclaim asnew, and desire to secure by

Letters Patent, js— |
1. Reheating or superheating steam, after

it has left the generator, by means of highly-

heated air introduced into the steam-chest
under considerable pressure, substantially as

2. Ielaim applying steam and air within

the valve-chests or eylinders of engines, by
introducing air into said cylinders when the

air is heated to a temperature equal to or

~greater than that of the steam, substantially

as and for the purpose described.

3. The steam-pipe D and hot-air pipe Dt
communicating with the valve-chestof an en-
gine, and provided with suitable valves for
alternately shutting off and letting on the
steam and air, substantially as described.
| JOHN BLAKE TARR.
Witnesses: |

EDW. SCHAFER,
EDM. F. BROWN.
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