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GOMBINED STEAM AND AIR ENGINE.
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JOHN B. ATWATER, OF CHICAGO ILLINOIB
Letters Patmt No. 63, 198 dated March 23 1867.
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IMPROVEMENT IN GOMBINED STEAM" AND ATR Emimas. '

ﬁbz ﬁrlgehnlz yeferred tu it thrse ﬁtttsrs %atsnt and mﬁlmtg part of tl;z snnu.
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TO WHOM IT MAY CON CERN

| Be lt. known that I, Jonn B. ATWATER, of Uhlcago, in the county of Cook, and State of Illinois have
mvented an Apparatus for Mixing and Sﬁperheatm g Air and. Steam ; and I do hereby declare that the folowing -
iz a full, clear, and exact description thereof, ref‘erence being had to the acoompnuy.ng drawings, makme Y.
part of this speelﬁcatmn, in which— S

Figure 1 is a.gide elevation of the improved apparatus.

Figure 2 is » sectional view ahomng the-interior construction of the apparatul. |

Similar letters. of rafarenca indicute correspending perts.in the two figures. .

The main Objﬂct of t!m mvemmn is to combine with a steam genamtor or bsiler mdomcnttng-ohnmber and .J j |

an aur-:mectur in ~uch mnnner ag will more perfectly carry into effact the principle set forth inmy Letters.Patent
for mixing and spperheating ait.and.stéam, and employing tho.ssme »s & mechaniosl agent for drmng mwhi-
nery, wnd for other purposes. as will be hereinafter ¢xplained. | -
To enable others skilled in the art to understand my invention, I will deaﬁﬂbe m oonatrnotion and oparatmn.'_
‘The apparatus consista easentxa.liy of & boiler, C, for generating steam, an mr-pumg or mjmtor,. for supplymg
&', and s desiccator, B, for recoiving the air and stéam, and euperheating the same. . -
In catrying out my invention I prefer to adopt substantiolly the following syrangement : The boiler 0 is of
[ cyhndrwﬂ form, with fluez 2 a leading through it from one end to the other, through the water and steem
spaces: This boiler C is mounted upon & secondary boiler or v ater-jmket, C/, which encloses the sides ond tap' |
of the fire-ohewber A, leaving a space, D, between them to surve as » combustion-chamber for consuling v

partislly consuming the products of combustion rising in the fire-box A, and pessing through the. flues b5, The

primary boiler 0, or stesm boiler proper, is disconnected from the boiler C’, which is formed dround the firs-
_chamber, except by the steam pipes B B, which lead from thé crown sheot of this bviler C into the steaw space

- ‘above the water in the boilar C, as shown in the drawings. . In the upper portion of . the boiler C a desiceatinge
~ chamber, B, is nrrnnged 20 a8 to be exposed to the heat rising through some of the flucs ¢a; aad above thisg

chamber u conical hood,-N, covers the entire bo:ler, &0 us to concentrante and conduct off the nmoke mmg
through the flues. Tha. desmcatmg-uhamber E 18 so0 a.rrn.ngad within a space provided for it in the boiler ¢ a8
to leuve beneath it & combustion-ohamber, D’, whick, in ‘eonjunction vith the lower combustion-chumber D.
und & provision for mpplymg -air, effectsss complote- .consumption. of the guses rising from the fire-chamber before
thev gscape into the-smoke flue sbove the boiler. The desiceating-chamber E is designed for superheating and
?drymg the stesn aml air which sre introduneed into it to any desired degree of heat and pressure prewously to
“corducting off the mixture for use. The stoam from boiler C is conducteil into the desiccator through pipes s #/,
~ one.of which pipes 2 is pronded with a va.lm, S,-and leads through the bottom of a conieal chamber or mjbqtar._
F, and terminates in the thront or lower flaring end of the pipe 4, as-shown in fig. 2. Air is introduced intp
the-conical chamber F, 50 as to mlx with the gteum issuing from pipe £, and be carried with this steam into tho

desiccator. The air is Bupphed lludel' pressure by menns of a rotary or other suitable pump, H, whick com- o

~ munientes with the conical chamber or injector F by means of a pipe, X, lmvmg applied to it valves N’ and M,
opening upward, a cock, P, and an air-chumber, G, as shown iun fig. 2. K is the inlet pipe, leading into. and
supplyiung air to the nir-pump. Y is an outlet pipe, which is proviided with s cocky e, for u purpoese which will be
“hereinafter ex plmued W is the shafi of the ‘rotary piston J and d is o shdmg cut—oﬂ' for prevemmg the air.
- from returning aftér it once gets in front of the pister - |
To undarstand the opervation of this invention, let it be supposed that an uprlght angme is cnnnoctﬂd to the
steain pipe I, leading from the desiccator, and that the pistous of such engine take hold of eccentrics, or of
" crmik-wrists, upon wheels attached to the maia shaft W. Bteam being generated, the valve 8, which is s thottle-
valve, is opened, and the stgain passe:; throuhh the in, JIILI.OI' F, tnkmg with it air iuto the desiccatmg-clumber E.
Thia air cuters the pump eyhnder phreugh pipe K, &nd thence pasnes through pipe X, through air-chamber @,
and thruugh the valve openings in this pipe X iuto the conical chamber of the injector F, as indicated by the'
ar~ows iy fig. 2. : In this upparatus it is desipaed toawork cquul propevtions; or thcreabout, of air and steam.
The steaw {or so much of it as is not condensad by contuct with cool air) and air reach the tleslccatmg-t.hnmber
..hmugh pipe 2, and are there mued md dried of gyperheated and eunducced off th—mugh pipe I to tho ongine.




Etperzments have demnnatmtrd that air 'md ataam m the des:watm E. nqsume a h:gher presame than thre;

~ ategin in the boiler C. To prevent ‘Tiis, cizcess of pressuro from repcting upon the boilera cl:eck-vatve, L, it ':

B | .sewteﬂ ‘i the end of . p:p:, v at Lhe pomt af discha: gu, and just below the mJector another checL vnlve, M, is E

appliet in the pipez. When the pressure i3 preatest in the dearccutmg-chnmber both of these check-valves L a.mli; o

M clore upon their geats, and the excess f pressureis’ ‘allowed to work off through t.he exhanst of ‘the engive. o
< 1t is Lelieved that these check-v alves sre superﬁmous, from the fﬂ.ct ‘that the. momentum of che ateam from 1;119'E S
‘bsiler, would resist b greater pressure, e*-pecmll? us the excess of presnure is not constant,the engme perlodlcully o
s hausting a wlume of steaimn aml nir from the: dusmcatmg-chamber 3 08 thereby rellevmg the pressure. T hlE.:-'lfﬁ.j:.
. uxcess of temperature in the desiccator: is the result of two causes, namelv ‘When steai at. low. pressure,. ﬁny -

~ from five to ten pounds, is bronght in ‘contact with an equnl volume of air, the ‘steam is partmlly condensed, and’

‘the heat is liberated, thus becoming effuctive in mstantly heatmg and expnntimg the air.  Itis not here c]mmed- o

" that a perfect condenaatwn of stéam takes. place; ; but whatever cnndensatlon does occur hbe*ates so much heaty

_-nhxch is commumented to the air. "Another cause. of 3uch excess nf tempemtura is the waste hewt of the ﬁre
o ,bencuth the boiler nchng npon the tleawcatlng-chnmber. The a.r-pump H- mll serve Bevﬁrn.l tmportant pur pnses. R
- I*— 15 used a8 o men.ns of fnrcmrr air mt.f:- the deslccatmg-chnmber It servea n% a. ﬁre engme far pumpuw g3} l
forcing waier through a hose, for which parpose & hose is itiached. to pipe K at one.end, and to a hydrant at the'

~ other end; or, thls end can be rlroppml intn v-reservoir ‘of water. A section of hose mth a nozsle is: then u.tt-u.hed:_f"“

. _'-to the :llsclmrge pipe Y, and cock ¢ olmﬁcd and cock P clfJBEd Tha engmc beuw put in motmn by using su,..m'{:‘._'?
" alone, water will be drawn i ¢b the pump’ eylinder, and forcibly ejected through . the ‘pipe. Y The Lhamber G |
~ will, 'under these c:rcumstmmh, act as an 'ur-clmmber for tmppmg a.u*, wﬁ:ch mll 1eact upon thﬁ w a.ter, _nn_d'-_"_.-.'_-

gwa a continuous streawnt. - | o - ~ .
| ‘When the improve: .ab is ﬁ,mplwod for tlrmng 3 locomotwe englne the bmlcr ml‘ be arnnged in a ‘norn-' .

" zontal position instead of in the vertical position shown. in the dramngs, a.nd the a:r—pump H, or its equ ivelent,

attached to the shaft of the fdrivers.”  The n.tr-pump wull in this manner uperata a8 an aumhary in searting

. #nd stopping the train or locomotwe. - It witl operute unrler these clrcumsta.nces as follows: The engmeer, before |
| '~reachmg & station or “stoppmg place,” ‘will elose the thrmtle-valv 8, thus ahuttmn off steam ontirvely. - He-;'“_ SRR
will then close cock P, when the momentum of the train will contmue to wmk the pump so'as to compress a:r-_'_f-'_', B
o _fmclbly into chamber G.. It mll be sgen that this- compreﬂsmn of air “will resmt the momentum of the train,. .

~ and thus operate upon the principle of a brake for. stoppmg it. When the_locomotive stops the vulva N’, below
o _chamber @, closes, and prevents: the escape of air. Suppose ‘this_ sir be compm&sed by the: momentnm of" the

~train in stoppmg to three hundrerl pounds to.the (J inch, thw pressure will become eﬂ‘eetwe on the plStO!lB of =
~ the engine in starting the traif by the onenmg of cocka S nnd P and thus allumng r.he condanaed air to wmk

- off through the uasmcatmg-chambcr E R | L e e
e ‘Some of the advaniages arising from thia mnde of constructmg boﬂera a.nd ﬁre-boxes in compartments mn.ylf_}

be brleﬂy gtated as follows: It is well known that before steam can’ be genemted ebu]lltlon must take place; or.

"in other.words, the water must boil at the bottom of the vessel. ~The bubbles rise through the column of water, =
and: when the whole. body of water by Ebm process of ebulhtnon becomes equahzed in ter~perzture, and that o
" tehperature is at 212° Fah., these bubblea bnrst into mpar in'the steam-chambnr above the surfa.ca of the wn.ter.;f; o
It ic also well ‘known that that portion of the boiler nearest the ﬂre receives the greatest degrea of heat: It
~ therefore follows that the less the.helght of the: column . of water is in. "the bailei the:soonor will steam be -

- generated for practical purposes.’ "It will be sean that the water-gacket or saeondarv boiler ¢, surroundmg the
fire-box A, communicates with the pnmn.ry hoiler C by means. of pipes B, which will conduct the steam into'the -~

~ steam-chamber in boiler C as rapidly asit. is- *‘ormad in the ateam-chamber nearest the five. Henca sufficient mayi_. - _' s o

be genarated to run an engmo hefore the water in ‘the boiler Cis uca.rcoly hot. ~ In'this case tha' ebullition of -
~ the water in the boiler C’ is not taxed with the heafmg of the water abovo it It mll ba seen by reference to
fig. 2 that the crown plate of the aecondury bosler C' is dmhed This is done fur ths pnrpo.-.e of d:ractmg the
bubbles of steam outurd]y toward the steam plpes B, 80 08 to faclhtate the escape of the. steam from this boiler -
iito the steam space which i is above: the water in tha boiler 0. Watar i uupplmd to the bmlera CC through
the pipes Ty shown in fig. 1, by connectnng these pi pes with the pump H, or with any. other convenient: pump
Hsvmg described my invention, what I claim as new, tmd desire to secure by Letten Pu.tant, i
1. A desiceating or snperhen.tmg-chumber E, which is combined. w:th ) stea.m bmle' tnd n,dnpted for
ecemng and desicoating stenm mixed with air, aubatu.ntmlly a8 ‘described. DT
- 2. The combnsﬁ@n-cbnmber D, when a.-'ranged in a steain boiler and aupphed mth alr, uubatmtm‘lly q
ahown, 20 a8 to_effect the eombustmn of the gaaes after they have esca.ped fmm the ﬁre-box or: ohamber, aub-

nmntmlly as desoribed. | L - U

% The alr-m_}ector, opontlrrg upon tha prmmple apacxﬁed, .n mmbmmon mth 5 daslccmng-ahumber B
subltantmlly as described and for the. purposes axplained. 0 o e
4, The arraugement of the steam generators C ¢/, with ateam commumcatlona B leu.dmg mto generator 0

.a.bnu the water. level therein, with. respeot to ‘the desiccator E, substantmlly a8 and for the purpone descrlbe,d
"5.. The desiceator E, constracted as described,. arranged within the circle of tubes, for the purpose set f forth.-

6. The valve L on the end of plpe z, in combmntlon mth an a.pp.:.ratus ceutructed n.nd operatm‘g sttbatan- o

o t.uﬂly as deacr.bad

7. The combmatmn of mr-cha.mber G a.nd cock 'P mth an appara.tua eoﬂstraoted md aperatmg aubstantmlly
ssderibed . jouNs A.TWATER
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