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A J MAR%HALL, 011 WAl"hle TON VTRGINIL\
o Letters Patent No 67 894 dated .Au Jusc 00 1867 o

I'_’[ODE OF VPNTILATING AND WARMLNG RAILROAD GARS

ﬁﬂw Srbrhnlf: rrfrrrrh ts m thcsc "’-‘ﬂ“ hns %Jatrnt mh mahmg gart m‘ ﬂmsamc

o _"To wuou IT MAY cosomm

‘Be it kuown that I A J. \IARsIIALL ef Werxenteu, in t.lle eeunty of- Feuqmer, and Ste.te ef V:rgmla, hme o

- --';mvsnted an Impl eved System of Ventlletlen and- Wermmrr, and I :le hereby deelere shut the. fellemng is o full, "

.'?e]ear, and exact deser:ptmn thereef ref’mence bemﬂ' lmd te the 1ceempen}1ng dle.wmrrs, mekmg part ef thls': . S

SPECIﬁCdthH, in which— .-~ R S o =
Figure 1 shows the mede oE' fere};ng air frem the frent ef 2 ]ecemetwe b'l.ek te the pessenger eeeehes

Flgere 2 is a ver t:ee.l lenrr:tudms.l sestlen threucrh e. !re,llree.d ceaeh, shemng beth the summer end mnter-fj:-:

'H arrangements fer ventlletmg the same, . B

- Figure 3 is a vertical transverse SBGI:IOI‘I of the eoe.eh represented in ﬁg 2. B
. Flgure 4 is o sectional view in: deta,ll shewmﬂ* ene ferm ef sprmg va,l\e for e.lle'smg ef' the escape ef rm'
."'-excess of air from the eeeches S o o A T o
 Figures 5 and 6 show a mede ef closm g the mduetlen pessarres ]eedmn‘ frem the wain alr-reservelr te the .

o dlﬂtrlbu‘tlng condults,—by opening one. or the other of the doors of the eeach

‘Similar letters of reference indicate eerrespendme perts ir the several ﬁgures

. 'This invention - relates to.a nevel e.nd improved system: of eentllamen, which - is- deswned pe.rtlculsrly for‘i. -_ S
: entllatmg and supp]ylnrr pure air to rsllreeieeaehes, whether at rést or in motion, 58028 to e.ﬁ‘erd comfort-to., -

| -'-p-lssengers in ‘eold or warm. weather;and free the ceeches of all dust, sparks, a .s.rd ether lmpurlt:es The ebjeet:'-
of my invention is’ to prerlde for supplyme one or a number of railroad coaches ina. train. mthepure air in such:

- quentxt:es that theinternal pressure of aig:in’ srud eeeeheseheﬂ greaxly exeee*f, the extemal_mes,syre, and therebyi_j

-cause ‘an effuse ef the air from - the- several cars in currents so strong w8 greatiy. o eseeed o veieerty ANy vur-’
~rent of dusty and impure air, ‘which, from the motion. of the cars, mll tend to press in upon- the passengers, .
thereby. eﬁ'ectuelly repelhng all outward. 1mpur1mee of dust, smeke, spe.rks, and unwheleseme gsses. My plan

~ contemplates. lmpeet.mg the’ serersl cars-of: the train mth volumes. of pure air by the action of & pfneumstle'_f--l_{_g.:; S
‘engine (as presently exp! e.med) to any ¢ degree of pressure: ‘desired, and at such pressure 1 propose to have valves.

in, the several cars. which mll press open s.nd thus prerent unneeesse.ry eendensehon, e.nd eﬁ'erd escape for the

- foul or wtleted air frem the cars Fer the purpese of. pres enting- the. air from the. msm or primary. cendult-,ﬁ_-' o

from rushing by feree of the blower in upon the passengers in rude and unwholesome current, I have interposed.
- a second chamber. or reservoir within each car for its: reeeption, from wh:ch it may be cenvemént]y d:strlbuted: R
" or divided out in ms‘negeable prepertlens threu:rheut all parts of . the car, and admitted or excluded from the. -~

a ﬁ“"ﬂl see.ts‘, ag'is pleassnt to the eeeupe.nts, as mll be hereme.fter explsmed ' The invention further prorldes'_‘fﬂj'

s winter arrangement for marmmg air taken from the primary conduit ot reservoir and eenduetmg this warmed .
air through passsﬂes whleh are dxstrlbuted benea.th the seats. of .the. cee.eh sn& prerlded mth reglsters, by means T

- of which each passenger slttmg at any point in & conch can supply himself with warm air in any desired quan._- -

“tity mtheut inconvenience.to. his fellew-pa.ssengers, a8 mll*-be herelnsfter described Besides these: mdmdusl.‘.,_, R
ugilten, to be eentre]led by thie passengers at their see.ts, there are larger reglsters pleeed in each end of the

s 'warm carrent threugl:-out the ear. | These lerger r.eglsters mll be eupplned by p:pes mth air warmed by‘ the?_'_';'_: |

- _atore, as the others are. S SR | S -
| -To enable others skulled in the ert te undersbaud my mrentlen, I mll descrlbe one prsctlesl mode ef earrymg'
"-'lt llltﬁ eﬁ'ect. | e - e .. . L o _ . . .

~_car by the deers, wh:eh aro under the control of the conductor, which are des:gued for the geneml dlﬂ'uslen of

In the “ccdm‘l“ml’ ing dm‘"lﬂgﬂ, A represente a casing eontmmng a revelrmg blewer or fan, wlueh eas{ng-_ o

is :rra.nged directly in: front of the locomotive and 1n the lengltudmel piene, passing. through the centre of the
~ same so as todraw in air, which is und1str1buted and which will be free from dust and. sparks The fan #hlch:
- is within the casing A is drivén by means of -one or two small engines, B, which receive steam from: the boiler
* under the control of the engmeer, 80 tha.t the fan can be kept eenstant]y in metlon, 1whel:l:ner the -train bein.©

| motlen or at rest. I prefer to employ a rotary fan or 8Crew, as stated; but do not confine my msentmn theretoy, .

- a8 any other smta.hle pneumstw pump may’ be emp]eyed to eccemplleh the obJeet hereinafter to be explsmed R
" From this fan-cape A; s pipe;, C, of -ag'large cubiec. measurement -as.-.may be reaehed mthout obstrnetmg the
_-view of the tn.ek from the csbm wmtlew, rzses perpendwular]y, end gredually 1deresses m mdth nntxl lti .
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terminates in ‘a, horizontal conduit; C', which in. cross-section may be elliptical;-and which may be equal in width
to the width of the passenger coaches. ‘This conduit embraces the upper part of the smoke-stack C? and forms.
s kind of double roofing over the lacomative and its pilot-house, us shown in fig. 1. ' It termingtes at the reay.
end of the pilot-house, above the junction of the locomotive with the tendsr, and has a fexible pipe, D, suitably.
applied to. it, for formihg-a‘n.air-_tight connection with the conduit.C' over the tender. At the rear end of thia -
conduit, ‘over the tender, a similar flexible pipe, D, connects with the front end of the condnit C* which is cons
structed upon the passenger coach, and which forms the roof thercof; as shown in figs. 1,2, and 3. Each pass
- gertger coach is constructed with a double roof or air-conduit, C4 as shown in fig. 2, and these couduits should
sll tommunjcate with the conduit Gt gver the locomotive, and form a continuous uninterrupted passage for air
‘back to the rear end of the rearmost coach in the train, at which point the conduit is tightly closed, so that no
“air can escape. - The flaxible anf;l;gctio_ps oY pi‘b.ele, which unite the several conduits, are aﬂaigue’d*tﬂ.be made
‘80 as to allow of the free lateral and vertical inotjons of the several carringos, and also to accommedate them-
selves to the motions of the carriages in turning curves of the road.- These connections may b mado of rubber
" cloth suitably protocted from- injury, and so applied to the er'i*dsg_of ‘the conduits nsto admit of being quiokly
~removed and attaclied when tho .carrisges are uncoupled and coupled. These flexible couplings I¥ will form-
coverings for tho platforms of coaches coupled together, and to protect passengers and others passing from ome
eoach to another in bad weather. - It is.designed In practice to eniploy 'a secondary roof of a single thickness,
arranged a short distanee. abovo the condinit or double roof, for the purpose of protecting the air therein from
- becoming heated by the influence of the sua. I am aware that prior to my invention a small pipe leading back
~frém » fan upon the locomotive, and communicating with the.interior of several coaches, has been employed for
- purposes of ventilation and purifiention, but .in such contrivance a double air-conduit. roof for each passanges
coach was not contemplated, nor was the forcing-fon ‘arranged in front of the logomative, where pure aiy ounly
~could be obtained. I.do not, therefors, lay claim broadly to the principle of foréing air into coackes by moans -
of a.pneumatic engine located upon the locomotive: ‘It will be seen that I locate a pneumatic engine direstly in
front of. the locomotive. boiler and smoke stack, and construet o conduit leading from it, which extends back
‘over the locomotive, and forms a roof, into'which I force nir in such quantities, whether the train be in motion
or at rest, that the pressureof air therein will greatly exceed the external pressure. At each ond of oach
‘coach I make openings @ @ of suitdble capacity, which may be provided with sliding valves ¢, figs, & and 6,
attached fo the doors of the coach in such manner that when these doors are open the passages a will be closed, .
and when the doors are shut the said passages will be open. These passages « & communicate with what I ghall
hereafter ferm. the secondary conduits E E, which sxtend longitudinally slong . the roof inside of the eoach,
and which may be equal, or nearly 80, in width to the width of the seats below, as shown in figs. 8and 6, Lhege
secondary conduits are designed for receiving air from-the primary conduit or reservoir between the two walls
‘or thicknesses of the roof, and distributing this air equably into vertical passages & b which lead downward a
- suitable distance between the passenger scats, and have registers.¢ applied ‘#o them, as shown in fig.-2. - By
means of these passages b and. their respective registers each passenger can obtain pure air in snitable volumeés
without inconvenience to his or her fellow-passenger.’ These -air-induction, passages may be arranged as any
~desired height above the floor of the car..-The object of making the secondary over-head conduits of the width
‘shown is to provide for the use of flexible hose,.as shown at d, fig. 8, for each passenger. Buch hose will ba.
- attached to suitable valvular couplings applied to the secondary conduits, and may be used or not at the option
of thie passengers. Instead of using the wide conduits E, they may be made in the form of hollow gornices -
around the coach for distributing air to the soveral descending passages 8. For the purpose of obtaining a gen-
- eral supply of air into the coach suitable openings should be wado at the ends of the coach, communicating
with the secondary air-conduit, and these openings should be-provided with suitable registers, so that the sup- "
ply.of air can be regulated or cut off eitirely by persons employod on the train. It is-designed to force air-
“into the coach or coachés through the last-mentioned registers from the socondary. conduit in such quantities
“that the pressare of airiinside the.coaches shall'exceed tho external pressure. By this means foul air and dust
+will he'expelled, and theére will nbt bea tendency of such impurities to anter.the coaches.. ‘To avoid any incon-
.venience to the passengers from a superabundance of air, or from the air becoming impacted or condensed above
‘& given pressure, I provide exit-valves e ¢, at suitable points, which are held cloged by springs, and which can be =
adjusted and set to open at any given pressure. Similar exit-valves may be applied to the sides of the primary |

conduit, which will allow of the escape of air above a given pressure. . T -
For ventilating and warming the.coaches during the winter months the cold sir. direct from the fan will be

* "
]

‘shut off from the registers, f[‘he._stwe F will -be encased within an air-tight jacket, G, shown in fig. 2, which
Jacket will' communicate by means of .a condnit, f, with the primary conduit, 80 that the cold-air will be first
~ delivered into this jacket at its bottow, thence rise end become warmed-and pass out at the top through s con-
duit, g, as indicated by the arrows in fig. 2. The pipe or conduit ¢ is carried along beneath the car-seats and
‘made to communicato with branch passages, g', beneath or betwoon' each seat.. These branch passages may be
made with double inclined sides, as shown in fig. 2, so as to serve as foot-rests, and each one of them should be
- provided with régisters A A, so that the passengers sitting in the 8eats can supply themselves individually with
- warm air, or cut off’ the:supply, at pleasure. “There will be an opening through the pipe or conduit g, near.the
heating apparatus, which ‘should- be provided with a register for the purpose of. supplying air generally to the -
- coach, " "Thig register-opening may be applied to the upper. port of the casing which surrounds the stove or
~ furnaee, or it "m;xyh]bé'-arra_.hgetrl wherever found most convenient, the objett being to have a general supply of
" warm air separate from the distributing registers beneath the seats. Advantage may be taken of the condensed
air in the casing. G for supplying 4he fire therewith for the purpose of increasing the combastion of the fuel.
- .This supply of air to the furnice fire-chamber should be under tl;e.‘uontro_l'ﬁf persons employed on the traimn,
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I da n{)b desne to cnnﬁne my mventmn to the preclse arra nn'ement of d:str;butmg plpes, nar ‘to the num-

o ber of such pipes and registers herem shown- and descrlbed, as ‘the armngement of these p:pes or-conduits. :

 leadin g from the Becnnda,ry co'ldult ma.y'" be greaﬂy changed and mndlﬁed without departmg from the prmmple |
of my uwemlon, whlch cnnﬁlsts in making ‘provision for eqmbly distribiting l':hrou'rhoiil; one or & number of
“cars or coaches warni.or I‘:ﬂﬂl air taken fmm the front of the locomotive bmler ani smoke atack by the employ-
‘ment, in can']unctwn with' o' main. or prn:nary conduit, of- aaecondary conduit and a multtpllcity of sma.ll service

= canduits prmulul mth rei‘rwtera and arranged for the use of each'one of ‘the passengers riding in & coach. By

. this part-of my invention’ I obvmte the obJectlon and: annoyance of admitting strong currents of air into the

- coaches directly. fiom the primary- condult and I introduce the air from a lawe reservoir, where it is highly
" condensed, thmugh qmg,reﬂtmumher of xsn:m}l ventrmles 30 dlspused as to u.fford.ﬂ. umform vemllatlnn, pl.ll‘lﬁ(]:].- .
| tlon, and dxstrlbutmn. : ,, e S .- - | | S
o Th& mventlon herem set fmth s apphcable by sultn.b]e modiﬁcatlons to the ventﬂatmn a.nd warmmg of

: _ﬂtmm and other vessels, and alsu to'the ventilation and warming apartments of’ buildings.” -

. Ha.vmg described my mventmn, what I claim as new, and desire to secure by Letl:ers Pu.tent i3

o e In combmatwn with a. puﬁumatw éngine which is arranged. in front of a locomotwe, and- adupted for
"belng drwen by men.ns of ‘an engine operating mdependently of the locomotlve drmnu-engme, I claim the
arrannrement of a pr:mary condult constructed as. descr:bed mth ﬂex:ble cannections, and fnrmin g the TOﬂf of

aaaa

| f?coach substantmlly._,as descnbed | . - .
2. In"combination with a pmmary condult C‘ for- con’ductmn' air and formmrr the 1'00f 0f a rallway coa{:h N

as descr:bed Ielann the secondary conduits E, arranged within the car, nnd cnmmumwtmg with the said pr:mary |
‘conduits for the purpose of abundantly dlstributmw pure air to serwce pipes 5B, wh:ch are. prov1d~ed mth regis-
~ ters, ¢, and auanged suBstantmlly as described. = L e . | | | B
- 8..In combination witha r:ulwa.y cua.t,h havlnm o double roof or- mr-.candmt commumentm# mth and receiving. -
air from a forcing-engine arranged i upon: ‘the locomotwe, I claim means, substa.ntmlly as dessrlbed for warming .
| sald air and dlstributxnﬂ it throughout the.coach, substantmlly as.described. - _ L
| ‘4. The warm-air d:stributmﬂ-condults or foot-rests g.g. applted beneath m- between the seatsi of' s railway
-coach pmvlded with. 1eglsters, and commumcatmg w:th mr—heatlng apparatua, substantmlly as descnhed

lILthe m&ttm: of . my. appllﬁﬂflﬂﬂ fm a pu.tﬂnt wlfness my ha.nd..
- o A J M&RSHALL

Ltnesses.._:* ST
~ Eow. SC‘I{AI-‘ER - o BT
W&LTER Hmcnum. S,
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