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The Norwall anc Allen Awtomatic Ais Yalves are made
ertively of metal. No perishable materials are wwl in their
construction, The expansion foree s simply air, The X orwall
Avrematic Ar Valve is of the same general construction g the
Allen Valve, hut ¢ larees and of heavier construcuon than the
Alten. The principle o operction in both Valves s the swine,
The mechanical constraccticm of bhoth e Allen wod Norwal'
Automatic Ads Valves consists of a double shell,) with the Radi
ator connecton o placed as e o awell 1o e nner shetl o
receive mnd celuin che water condensed from the steam a8 10
passes into and thraugh che Valve, A sealad meral floar is place.l
inthas well, Surrounding the ner shell s an a-tghe cham-
ber haw v a single outlet o the Boton, Sy means of whicl this
air clenmbe s s coanected warth the e e shell o loar chanzber,
Wohen steam reaches the Valve, the aic i tae aie chamber G
ervpamded by ear and the warer i Geedl ot the Zoat chanber,

therern Al ol e p

thus ear-yine (ke (loat 0 0 seat and clesing the Valve againse ') HURWALL AMD
the enrission of stearm When steam goes off, the aic n the aip ALGENAIR VALYE OFEN
chimber contracts and Jdraws the water from the Aoar chamber X
inta the lower pare of the aie chacber, The Noat then drops
frany lack of swstaining lu.d and thus apess the Valee, (S
Firm, 1 oamd 2.0

These Valvers requice no acjustment ar any time, ze lhere s
no cxpansion post w buekle or pet out of shape.

They wre mechanically perfect in their eanstraction. 1t
is v only coomenr that will prevent theo perlece operation, but
in case ol o Valve becontng clagged wirh dire the hottam cap
can ke easily remove:l, which sermi the thomugh clessing of
the Valve, “L'he MNorwall and Allen Awtomatic Air Valves me
tae only Ai= Valves on the marke: thae can pe readilv and easily
clewcel withaut Farming the Valve,

The MNorwall and Allen Automace Al Valves do oot
Dave o be adjusted ;s do oot leak stewr; do not leak water: do
nat da anything ey ought noe to do, bur do awtomartically vent
and heat every o in every m'.limtnr w:[nn steam s on, and wall Tl T
keep them hot as loog as steam 4 one . Speeily them wl Le con- Fi o3, MOEWALL AN

rinced SLLEN AIRE vAlLVE
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The strang trend iz modern low pressure steam heating is undoubtedly toward
the cambined pressure and vacuum svstem. It hos long been a recognized face by
heating engineers that the 1deal system of low pressure steam hearing & oce in which
the apparatus is s0 constructed that the same can be operated cither undes pressuce
ar under vacuum at the will of the aperator. It s a commaonly acceptesd fact thas
water boils and generares stearn at 212 degrees, hut it i3 not s renezally known that
the real boiling point of water when pressure ie entirely removed from the same s
gl deprrees ahrenbeir. The reason whv water, ordinarily speaking, dees 2ot boil aneil
it reaches a temperatuze of 272 degrees is, because the amnmosphere or air which sur-
rounds the earth's surface exerts o pressure at the sea level of 147 poonds per aqnare
inch, If we remove this pressure by exhaveting the air from a veswel congining
water and then seal this vessel, we can boil the water contaied in tie sanwe at a reme-
perature of of degrees, and thizs water will give off vapor or steam while boiling
exactly the same as water does when boiling in an open vessel, under atmospheric
pressure, at o temperature of z12 degrees,  As we increase the pressure, we also in-
crease or raize the temperatire of water ac its boiling point. For instance, water
from which the pressure of the atmosnhere has been entirely removed, will hoil oa
o5 degrees. Water under a pressure of the atmosphe-e will nat bail until it reaches
4 emperature of 202 degrees. Water under a pressure of ren pounds above the -
mosphere, or in other words, the weipht of the armespliere, 147 prurds, plus 16
pounds, making a total of 207 poands presace oo the water, will not beil unril o
~caches 4 temperstnre of 230 degrees. Lo og alse o owell knows fact that {1 3s possi-
ble to exhaust alr from a vessel by Blling thar vessel with steam, then sealing the same
and allowing the steam to condense.  Sream ocenpies a snace 1706 Himes greater than
water froan which it emangtes, consequenty when stewn illing o sexled vessel s
condensed o water, a5 the water occupies a anace of 1700 times less than the stean,
the space accupicd by the seeam will Te left vard or vacuwn, provided the ale 5 pre-
vented from returning into s space.  This phenomenon has long been o recog-
nized fact by leading heating engineers, but the difficulty heretotore has heen ta find
an economical device which would permit the air ta be expelled from the system, au-
tomatically preventing the emission of stzam when the apparalus wis operated ucder
pressure, and then automatically preventing the ingress of ais o the apparatos when
stemmy pressare was redoeerl below that of atmosphere This ditliculey has heen en-
tirely ovescome by the invention of the Morwall Awtomatic Air and Vacuum Valve
and the Norwall Air Line System of Vacomn Steam Heating

The Norwall Auvromratic Air and Yaceum Valve “s practically a Vacunm Svs.
e i ilzel, when used o conncerion with an apparaios that 13 air-tight inoall e
juints and conncctions, Al that i peceseary o do s o eorew on the Vacunm Valves
in place of the ardinary Air Valves, and a complete system of Yacuum Steam Heat
ing s rsralicd.

The use of the Norwull Automartic A and Vacuom Valve does ner necessitate
air lines or any mechanical appllances for exhausting the a'r Pressure exhauosts the
air fram the system throvph the Valve, sl when prossure poes off the Valve aute-
matically closes, prevecting the ingeess of air into the epparatus through the Valve

The venting portion of the Valve is the Morwall Autemane Valve, cperating in
the manner previously deseribed, while the YVacuum amachment s a diaphragm chane-
ber, with a digphrapm made of speeial lonze metal. The diaphragm chamber is di-
rectly connecterll to the radiator by means of the small pipe shown in the cnt. A
yole surrcunds the diaphragm chamber, heing directly supparted by the diaphragm,
Cin the under side of the yoke is a Valve pin which seats iselr in the upper port af
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tae Air Valve when the diaphragm iz down, thus preventing ale from passing into
the Rudiztor through the Valve., When pressure of ane-half pound reaches the
Valve, the diaphragm is raised, which, In turn, unscats the upper Valve pin, thus
allowing air to pass freely through the Yalve,

The Worwall Automatic Alr and Yacuuem Valve s a mechanical device scien-
rifically correct, and is designed for vee in buildings heated by low pressure steam, es-
pecially in connection with residence work, stores and small apartments where the
number of radiators 1 connection with any ane plant i lunited, ar where the plant
& practically in charge of one persan.

When placed on every radiator and hearing coll in such a building, the resu’t is
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that 1he entive syitem can oe operated either under pressuze or undes vacuonm ar will
by the aperatar.

Thin system is designed for use on larpe hoildings, such as apariment buildings,
business blocks, erc., and contemplates e use of the Norwall Vacuum appliances
in connection with tie ordinary low pressure system of steam Lheating, The ciagram
illustiates @ single pipe svstem | Fig 41, but the Vacuum System iz cqually applicalile
o a double pipe system or any systenn of low pressuse steamn heating, Io this system
o sutomatic a:r valves are used an the Radiators. Each Radiator is fitted with a Re-
el Valve, which i cpen at all dmes when steam is on, pennilling an, sieam or water
o s (reely thoough the zame into the air lines, througly which it is conducted to
the Vacuom Tank in the basement. When the Radiaver Steamn Valve is closed, this
Relicf Valve wutomatically closes, thereby preventing the shart cireuit of steam back
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sa the Radiator through the lelief Valve, ALl aor Diom e emdie sysweme v venier
Ly pressure “nin the vacuum tank in the hasement rorough the ains lines, and fros the
tank through o large air valve either into the basementar it can he piped e a foe and
*hus vented Jirectly w the anside ammozphere, When steam reaches the vacuur
tank and secls fo fnd outlet throoeh the thenmostaric valve, this valve aummatically
cloees, thoe preventing the egress of steam fram the tanl,

A goeat advantagme of the Worwal? Afr Line Sssterd ot Vacoun Sieam [leatieg
mn a building occupied by tenants, 16 the fact thar the apparatus &5 ot all Cmed in (i
reet control of the Enginees or Ficeman, The Relief Valves being open as above
descobed, o all times, insures o complete and apid circalation of sream ar atmes-
pheric pressure thronghout rhe entiee sverern It does away entirely wioth any lin-
Bobity at a leakage of water in the Jdifferect apartmenms, as in case of any watier poss-
frp thrnugh the Reliel Valve frar the Radiator, it simplv finds 115 way back o the
hotler throwpeh dhe air Tines and vacuum tnk, After the aie Fas heen expelled from
the svstemn and pressure ceasss, the YVacuum Valve on the Yacoum Tank aotomatie
vally cloges anel prevents (e rerurn of air te the tank and sverem, thus enabling the
Enginess o aneate che plant under pressuce o vacuumn aoeending o the demans
of the weathor,

One poeat objection to the ordinary low pressure wystem s the fact that when the
fres are banked for the night, or allowed o con low during a spell of mild weather,
the Raclhiztors sovn lepin o cool off, and oo very shoret time hreemae stone eeld, and
the apartmens in which they are placad hecome more o less chilly, accordizr o the
comdition of he omside e peratore

By the vge of the Norwall Avcmatic aspllances for Vaccoum Heating this cone
ihirinn s entive’s cha=med. T the job 1s tighe, the applinnces will freely vent che
Iad atars af all wiv when pressure at the boller reristers one nonmld o mver, aur-
maricaliy elasing when stram reaches the ¥alves, and. when pressure goes off, by
awlomatical ly preventing the nrgress of aie o the system, will eep the Tadiarmems and
viv'lsin connecr’'on with the Failer bar for hoors after pressure i3 off.

The ceonomies e be derived Zrom the ooerdtion of o combined pressure and
vactium systery of crdinary Tow pressure steam heat'ng are so self-evident. that it i
appareat Ciat no man wlhe 18 sing, or expects toouse, low presure steam heaties
wen'd ever be conrert wocontinue o operate A5 plant simaly as a low pressure steam
hewtpr upparntus, iF e was Tulle welvized of the advantages and economics to be
derived by adding the Norwall Vacoum apphances o his appmiatus. We, there-
fore, invite vanr eareful conside-ation of the Marwell Manufacoring Contoane's
systerns of Yacuwin Steam Heating.

This 12 o packlezss valve, requinmg no packing of any description v Insore
agraine e tentungee of stenm, wider or ai aromd the sremoof the valve,

The sectonal cut el the  Nowwall ™ Packless Radicior Volee (Fpo 6
Vlust=ates  the mechanieal consrroeron of the Valve  The body ane Valve seat
are covalar o tiose used Inothe besc grade of Radiata: Valves,  The upper Valve
stem e stationa=y, with a socker an it lewer end which conveys the wrning motion
o the steme ol the Valve seat. The Valve seat stem s o serew, threaded in the valye
bannet, or nood, with a key on s wpper end, and 28 11 15 wrned by the upper Yalve
srem, rises it the sccket o the upper YValve stem) which) as stated abowve, i3 seation-
ary. The upper Valve stem has a fleage near it Jower end, and this Hange resis an =
turncid round cdge on the opper end of the bonner, forming o ground Ballseated

joinl.
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The packless Tecture of this Valve 15 the ground ball-seated joint bevween the
bonmet amd the fange en the upgeer Valve steme Thas joine becng a ground joind s
kept wn close cantast Ly means of pressure exerled by @ steel spring incazed in & cap,
which is serewed on to the bonnet of the Yalve from abewe, Uhe spring exerts an
clastic pressure oo the lange, thug keeping the suwrfaces of the jaint between the
flanze and the bonpet o Brm and constant contacr, mak'ng it ot only steam and
waler proof, but a'r prool afwell, The joint being between the steam chamber and
the spring chamber prevents the steam from coming in conwee! wth the spring, thus
msuring it against dmnage by steam,

While the pacaed Valve couses more or less annoyvanee amd expense when used
i connection with the ordinacy steam job, it Boin Vacuum Sweam Hearing that 215
use causes the prreatest trouble ard expense. No mattes how carefully the iiter packs
the Valve stens, or whar packing he cses, canter or toer che Valves begin w leak,

CParen . S et For
Fis, § .'\hl'.-:. TILE FMORWALL * PATKLTSS 30 vk CPINING RADLAVIGH v ALVE

the job as o Vacuwm jab 3 a fallme unnl ahe lezky Valves are repackal. A
Vacuwm job mav be perfect and absolurely tighe inoall s atier joints, and ver if
ecuppec with packed Radiaor Valves 10 wil soon begin to develop Teaks thraugh
rhe Valve sterng, thus soaking i wnpossible o bl Vacuuns,  ALL this rreuble, an
noyance Ld canstant souice of exoense is cutirely done vway with by using the " Nar-
wall Packless, Ouick Opening Radiawr Vilye”

The Fwewal Packless Facizgar Vaove wall nal ool be oseemg warer a ol an agld w G atary, Der wall ieoz
fight, na iwaver ww Degusody o may e asel or e long Be w0 abselule §maeanee adainst g leakoge ol
slzane of @rde aleoagl e Wa vr wler pressoane Vo naen oo Ehe a lee, el npansd e leakage wf aie oo ihe Ralinim
aler cacuain B4 deareds Uhe Norwall Pockless Kadaor Yavee oare o suck cpewng, oo g b thrco-qoanes o

v opie o ot STne

Trae Valve s made i the woal sizes, bath angle i corner, and disconnts wre
basecs on o samde Liss a stamdard Valves



