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To all lphom it may 6oncern: 
Beit known that I?WILLIAMS REYNOLDs, 

9f the City of La Fayette State of Indiana, 
have invented a Circulating-Heater for Steam 
Fire-Engines of whichthefollowingisaspeci 
fication: 
The object of my inventionisto keep the 

water in a fire-engine boiler always hot by 
means of the Small heater A which is per 
manently attached to the side ofthe boiler Y, 
and alSo to keep the water in constant circu 
lation bothin the heaterandboiler andthere 
by facilitate the generation of steamin emer 
gencies and prevent the deposit of lime or 
other Sediment. 
Figure lis an elevated section of my oircu 

lating-heatér Fig 2 is a side elevation of 
Same Showing the manner of its attachment 
to the boiler Only a small Section of the 
boileris Shown in this figure Fig 3 shows 
a Sheet-iron Septum used for dividing the cold 
from the hot waterin my heater and foreing 
the Coldwaterto descend whilethe heatedwa 
teris ascendingwithin the body ofthe heater. 
A is the outside shell of my heater made 

0fsheet metal,Cylindricalinshape and ofsuf 
ficient Strength to bear the maximum steam 
pressure oftheboiler Y,towhichitisattached 
as a permanent fixture by bracket band pipes 
S K and J Bis the inside shell of the outer 
Water-chamber there being two of these wa 
ter-ChamberSwithin this device Cis the out 
side shell of the innerwater-chamber and D 
the inside shell of Same Each of these annu 
lar water-chambersis dividedinto two sepa 
rate Water-compartments by the cylindrical 
sheet-metalseptums Eand F; butatthesame 
timethewaterineach Compartment can freely 
pass from one to the other through the serra 
tions fat the lowerends ofthe Septutns The 
Serrations.fare Cut deep enough to form a 
guide for holding E and F exactlyin the mid 
dle of their respective water-spaces when the 
projections.fare bent in and out alternately. 
The Water-Conduits I Connect the inner and 
outerwater-chambers and permit a freeflow 
ofwater from one to the other The septums 
Eand Finust terminatejust below these con 
duits G is the fire-grate in my heater Mis 
the fire-space and His the magazine forfuel, 

which is introduced at L. The annular space 
for fire-draft lies between Band C and ter 
minates in egress-flue Pat the top. * 

It willbeseen bythis arrangement that my 
heateris a base-burner conSumingits fuelas 
it descends through the magazine H. 
The entire heat resulting from this slow 

Combustionisforced upward through the nar 
TOW annular Space that lies between the two 
water-Chambers heating the water on each 
Side Each of these two water-Ghambers be 
ing divided annularlyinto two water-compart 
ments,itfollows that the Compartmentineach 
that lies next the fire must be heated sothat 
the wateris Constautly ascending init, while 
the Water in the Compartment farthest away 
from the fire must descendina corresponding 
ratio In this way a Constant circulation of 
the Water is maintained within the heaterit 
self and this circulation in contact with such 
a large area of heating-Surface must sustain 
a Very hightemperature with the expenditure 
of a very Stnallamount offuel Jis the cold 
water-pipe which Connects the lower end of 
my heater with the boiler Y Kis the hot 
water pipe Connecting the upper end of the 
heaterwith the boiler; and Sis asteam-escape 
pipe throughwhichanysteamthatmaybegen 
erated within the heater may freely pass into 
boilerY Without this steam-pipe Smy heat 
eris irregularin performance; but withitits 
Girculation of water through boiler Yis regu 
lar and exact The Cause of this is found in 
the fact that when steamis generated within 
the heateritforces the water backfromegress 
pipe K and itself escapes into the boiler Y, 
preventing also the further ingress of Cold 
Water through pipe Juntil Some Steam-preSS 
ureisestablishedin boiler Y when Goolwater 
willagain flow Condensing the Steam in the 
heater until a Girculation is again established 
through hot-water pipe K. With Stapped 
into the top of heater A to permit the dis 
Charge of Steam into the boiler above water 
line W Cool water will Constantly flow from 
the boiler through J and Out again as it is 
heated through K and this too with a mini 
mum of fuel keeping the water in boiler Y 
almOSt at the Steam point day and night. 
When a fire-alarm is given, the matchis ap 
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plied to fuel under boiler Y and in three min- 1 tablishes acirculation ofwaterfrom the boil 
utes there is ample Steam to do execution in 
throwing Water through the fire hose 
This inventionis attaolled to the boiler by 

a bracket and pipe J atits lowerend and by 
pipeSS and Kat the upperend Supplemental 
Snoke-pipe Q Can be swung clear of the de 
vice when the ellgine is to be moved to afire. 
Whilein the houseitservestocarrythesmoke 
away to any suitable outlet The hood R fits 
loosely over Smoke-flue P and is perforated 
near the lower edge N to admit Cold air which 
1}aSSes upward around Puntilit reaches the 
inside of Q Fig.1 R Serves as an ornalnent, 
and alsoto prevent the radiation of heatfrom 
P and the Consequent heating of the engine 
houSein warm weather ThearrowSShow the 
direction of the water and air currents in this 
device dis the Space for an ash-panto Catch 
falling ashes from fire-space M. i is a vent 
valve ortry-cock for testing the height of wa 
ter in A. 

It will be seen that while my invention es 

er into the heater and thence back into the 
boiler it also maintains another and inde 
pendent circulation within its variotls water 
Compartments thus keeping up a CeaseleSS 
round of exposures of the water to the large 
area of heating-surface within. 
IatnawarethatGirculating-heatersforsteam 

fire-engines have beenused beforeto GStablish 
awater-circulation between boiler and heater, 
but with no provision for the escape ofsteam 
which may be generated within the heater. 
To such Ilay no claim; but 
What I claitniS? 
The combination of circulating-heater A, 

boiler Y connecting-pipes S KJ and bracket 
b substantially as shown and for the pur 
poses described. 
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