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To all aphom it may concern: 
Beit known that I JoHN F BOYNTON of 

SyraCuse in the county of Onondaga and 
State of New York haveinvented certRinnew 
and Iseful Improvements in Steam-Boilers; 
and Ido hereby declarethat the followingis 
afull clear andexact desoription ofthesame, 
reference being had to the acCompanying 
drawings and letters of reference marked 
thereOn. * 

The first part of my invention relatesto a 
methodofpreventingsteam-boilersfromburst 
ing; and ConsistSin means for equalizing the 
temperature in all parts ofthe boiler. 

Itis awell-knownfact that Steam like air 
Orgases is a poor Conductor of heat so that 
Steamin the upper Or Outer portion of atube 
or Steam-chamber may be heated much higher 
than the Steamin the boiler; andin the Same 
manner a Stratum of Steamin the upper por 
tion Of the Steam-Space in the boiler may be 
Come much hotter than the lower portion of 
the steam which lies in contact with the wa 
ter Again itis known that steam and gas 
will not convey heat downward as readily as 
upward as the heat Conveyeddownwardis by 
radiation whilethat conveyed upward is by 
translation of particles As in the Case of 
water Steam is a poor conductor of heat by 
radiation but a rapid difuser by translation 
ofits atomS I am Satisfied that explosions of 
Steam-boilerS Often oCour from the Steam in 
theupperportion ofthe Steam-Space beComing 
much hotter than that in the lower portion. 
It is not however my object hereto explain | 
the theory upon which this inequality of tem 
peraturetends to produce.explosions butto 
desoribethemeansofobviatingsuchinequality. 
The acCompanying drawing represents a 

Vertical Section of a Steam-boilerwithinternal? 
Dipes and of an automatic heater and feeder 
attached theret0. 
Ais the outerwallofthe boiler; B B, water 

and steam pipe running through the boiler 
from bottom totop; C openings orjets in the 
upper portion of the pipe for the passage of 
steam or water C'is the induction-pipe for 
introducingfeed-waterinto the boiler and C* 
the induction-pipe for introducing water into 
the tube B. Dotted line a a Shows the Water 
line in the boiler. 

The water being forced.into the tube B, 
through induction-Pipe C" while passing 
through Said tube B will be increasing in 
temperature until it passes the water-line, 
whereit will beginto expandinto steam and 
willfinallybe dischargedinsteamjetsthrough 
the openings Cintotheupperstratum ofsteam 
in the boiler thussecuring an equilibritun of 
tempeTature in the Steam throughout the 
boiler. 
The Second part of my invention Telates to 

an automatie heater and feeder which Iwill 
now proceed to desoribe: Fis a reservoir in 
which water is first heated by the exhaust 
steam and from which it is automatically 
fed to the boiler E isa Steam-pipeforequal 
izing the Dressurein the boiler and the auto 
matic reservoir F H is the induction-pipe 
for the exhaust-steam; G a chamber sur 
rounding the automatio reservoir for heating 
the feed-Water and Condensing the escaped 
Steam IiS the exit fortInCondenSed exhauSt 
steam; J fluesinthereservoirforthe passage 
ofescaped steam; D a pipe for the passage 
ofthe water by itS Own gravity from the reS 
ervoir Fto the boilerorthetube B; K apipe 
forconveyingthewaterofthecondensedsteam 
totheforce-pump;L pointforattachingforce 
pump; N feed-pipe for supplying reservoir 
fromahydrantorfromacistern,automatically, 
bymeans ofthevaCuumformed byCondensing 
steam when cocks Nos.1 2 and 3 are glosed 
and No.8 open; and M Maresupports forthe 
automatio feeder Whencock2 is opened the 
pressure ofthe steamin the boiler and in the 
automatic reservoirwillbe equalized and the 
water in the reservoir will flow by its own 
gravityintothe boilerthroughpipeD,ifc0ck3 
beopened orintothetubeBifcock.1beopened. 
When cock 4 in pipe Kis opened the Water 
of the Condensed Steam Will flow down to the 
force-pump. It will be observed that when 
cock No.1 is Glosed and Cocks 2 and 3 open, 
the waterfrom the reservoirwill paSS directly 
intothe boilerwithout traversingthetube B; 
when cock 3 is closed and1 and 2 open the 
water will pass into the tube B only; but 
when cocks 1 2 and3 areallopen the water 
will pass froin the reservoir into the boiler 
directly andintothetube Bat the sametime. 
Beforepassingtothe boiler orthetube B the 
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waterin the reservoirwill be well heated by 
means ofthe exhaust-steam. 
The third part of myinvention Telatesto ap 

plying to a steam-boiler athermometer to in 
dicatethetemperatureofthe steam andthere 
by Showits pressurein the boiler. 
?S thereis a uniform relation between the 

temperature of steam in a boiler and its ex 
pansive power Imake mythermometerwith 
a double-registering scale one_side showing 
the degrees of temperature and the opposite 
Side Showing the number of pounds pressure 
to the Square inch incident to each degree of 
temperature Forinstance steam ofthetem peratureof213.19 Fahrenheitwillgiveapress 
ure offifteen pounds to the inch; atempera 
ture of228?givesapressure oftwentypounds; 
a temperature of 250.49 gives a pressure of 
thirty pottnds; atemperature of 267.39 gives 
a pressure_of forty poiunds and so on It is 
manifest therefore that by constructing the 
scale Sothat exactly opposite the figuresindi 
Cating the degrees of temperature will be 
placed figures indicating the pressure due to 
the giventemperature Lenable the engineer 
at alltimesto ascertain the pressure of Steam 
in the boiler by simply glancing at the ther 
1nOmeter. ? - 

Inthe drawing Ihaverepresentedtwomodes 
ofapplyingthe thermometer to the boiler T 
Iepresents a glass thermometer Set in a tube 
with its lower end_closed forming a socket 
Seat or pocket forthe thermometer A little 
mercuryor alloyshould be placedin thistube 
0r S0cket before inserting the thermometer. 
T represents a metaltubefixedtightlyinthe 
boiler with bulbat its lower end to contain 
mercury A glass tube and registering-scale 

are mounted on the upper end In each Case 
oneside of the scale a isto be markedwith figures indicating the degrees oftemperature, 
and the other side a with figures indicating 
the preSSure Whena metal tube and bulb 
are.employed as shown at T in arrangingthe? 
Scale due allowance must be madeforthe dif 
ference in expansibility between metal and 
glaSS. * 

Two thermometers may be applied to the 
Same boiler one Sinking lowerinto the boiler 
thanthe other toshow the diference inteln 
perature of the upper and lower Strata o 
Steam. * 

What Iglaimas myinvention and desireto ? 
secure by Letters Patent is? 
1 The perforated tube Bwithin the boiler, 

orits equivalent for equalizing the tempera 
ture of the steaminthe boiler as desoribed. 

2. In eombination with a steam-boiler tle 
automaticheaterandfeeder,whenconstructed, arranged and Operating Substantially as de 
SCribed. 
3. In combination with a steam-boiler a double-registeringthermometertoindicatethe 

temperature and therebyshow the pressure of 
the stean in the boiler substantially as de 
SCribed. 

4. In Combination with a Steam-boiler a 
thermometer ofmetal suspendedinthe boiler, 
as shown at T in the drawing and mounted 
with a glass.tube to exhibit the columns of 
meroury as described. 

JOHN F BOYNTON, 
Witnesses: 

J.J.COOMBS, 
EDM. I' BROWN. 


