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T -.To all whom, it may concern : BRI
- - Be it known that T, ZDNAS C ROBBINS of-

- '-_'St Louis and State. of Missouri, have in-
- vented an improved combined air and water
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ZENAS C. ROBBI\TS OF ST LOUIS MISSOURI

, ITED STATES PATENT OFFICE

HEATER OF STEAM-BOILERS FOR HEATING THE AIR FOR FURNACES AND THE
| | SUPPLY-WATER FOR BOILERS BY ESCAPE STEAM '_; B I

Spec1ﬁca,t1011 of Letters Pa,tent l\To 3 796 dated October 16 1844

heater to be connected to the water- supply

~ pipe of steam-boilers and a pipe for con-

~ veying air ‘to the furnace of the same for |

. the purpose of heating the said air -and
. water by the waste steam from the. enﬂ'me
o010

which said boilers supnly with steam.

My 1mproved combined heater is com-
- posed of two annular formed cy.
deelgna,ted by the letters A and B mn-
- companying - dr awings—the one is
| within and eoncentrle with the other, so as
~_ to leave an annular space between them.
~ Each eyhnder is formed of two. casings Wlth

mders

- a space between: them, through whleh space

| -   .25-
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the other.
bined heater by.

- in one of the. cylmders the water for the-
*supply of: steam boilers is to pass, and the
-~ air for euppl}rmw the furnaces of the sarne,
~ through the space between. the casings of
e "The water and air are hethed m
. their passage threugh my improved com-
the waste steam: eeeepmcr-
- from the stea,m engine throuo'h the pipe a
~ into the space Wlthm the inner casing of.
. the cylmder B, passing through the same, |
. and returning through the annuhr space. 1

_ between the cylinders A and B, and escap-
~ ing into the atmosphere throueh the
o when my improved combined heqter 1s used |
- “in connection with a high pressure or non--
-.'__eondensmﬂ* engine, and mto the condenser, |
when 1t 1s n conneetmn Wlth a condensmo_-
| ':._eng]_ne SUTE . | |
. In the 210001111)‘111}71110‘ drawmﬂ's I{wure 'l
18 a vertical section through the eenter of
. my 1mpr0ved combined heeter from front
Fig. 2 is a vertical cross section
- © through my improved combined heater.
~+ Fig. 3 1s a perspective elevatlon of 1mpr0vecl
- _.combmed heater. - - :

to rear.-

The eame letters of reference are used 111

| all the figu .
. Aas the outer ennular eylmder B is the -
D :;f;mner annular eylmder of my 1mproved

:' combmed hea,ter

the ac-
pl‘wed-? ‘

faces of the hea,ter

pipe ¢

v _

cylinder B. % is the pipe thro-uﬂ'h which

“Having thus fully described my irwentmn

a is the plpe through"f R
‘which the steam: escapes from the steam en- =}
‘gine, into the improved combmed heater. 50 - - -
b .1s a double valve placed in the steam pipe
1e through which the steam escapes from the -
improved combmed heater. DT
the escape steam pipe ¢, may be used to ad-
vantage when my improved combined heater

‘The valve in. = |

bH
18 1n. conneetron with a hlgh pressure engine, - -

| producing as it will a partial vacuum in

‘the heater'from the quantity of steam that
“will be condensed by the air and water sur:

d d are flanges by P
which the air pipe leadmcr to the furnace of R
1 steam - boilers is conneeted with the spa,ce‘-- R
| between the casings of the cylinder A. 'gis

| the water supply pipe connecting with the - B
65

the water of condensation is removed from_ L
‘the 1mpr0ved combmed heater. I
in the pipe A opening outward: 7 4 are. the-j':'-.-}
{ heads closing up the space Wlthlll the inmer - B
‘casing ‘of the cylinder A at both ends; 7 is
the annular space between the two eylmders-"
A and B; v v » v are brackets placed be- = =
tween  the annular cylinders Aand B to
-’keep them in their positions. =~ S

'a,nd e‘rplamed the oper&tlens of the various =

parts thereof, what I claim as new ‘therein

bmler furmshmw said enmne with stea,m

ZENAS C ROBBINS

Wltnesses e
- Jwo. ADDISON o
RIOHARD KEY WATTS

and. desire to secure by Letters Patent, is— =~
The combination and arrangement of the

. air water and steam chambers of my im- 80 .

proved combined heater, in such a manner R
that the waste steam from a steam engine @ §
| shall heat the supply of water while pass-

ing through the heater on its way to the
and the air requlred for combustlon in the -
furnace of said boiler, in its passage through-.-i T
‘another portion of my 1mproved combmed-f R
-hea,ter as herem descrlbed R T s
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