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To all whom it may concern:
be 1t known that I, FRANK RADEMACHER,
a citizen of the United States, residing at Tos
Angeles, in the county of Tos Angele& and
State of California, have invented a new and
useful Improvement in Steam-Condensersand
Water-Ieaters, of which the following is a
specification.
- One object of my invention is to so con-
struct and arrange the parts of the condenser

~and heater as to reduce to a4 minimum the ill
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effects of the contraction and expansion, and
to do this by simple inexpensive means.

A further object isto insure great efficiency
in the heater,so that the water Wlll berapidly
heated and the steam condensed with corre-
sponding rapidity.

A further objectis tosecure convemenee of
access for repair.

The general construetion and arran ogement

of par ts are briefly described as follows: My

improved heater and condenser comprises the

combination of a water-ingress compartment,

a water-egress compartment, a steam-receiv-
ing compartment located between such in-
gress and egress compartments, a base or set-
thnﬂ compartment located beneath such in-
gress and egress compartments, a steam-con-
densipg chmnber conununicating with the
steam-receiving compartment and located be-
tween the base-compartment and the ingress
and egress.compartments, surface tubes pass-
1ing through such steam-condensing chamber
and connecting the ingress-compartment with
the base-compartment, surface tubes passing
through such condensing-chamber and con-
necting the base-compartment with the egress-
compartment, an ingress water-pipe opening
into the ingress-compartment, an egress wa-
ter-pipe opening from the egress-compart-
ment, a steam-pipe opening into the steam-
receiving compartment, and a condense-wa-

ter pipe leading from the condensing-cham-

ber. This construction and various details
are illustrated in the accompanying drawings,
in which—

Figure 1 is a vertical mid-seetion along line
X @2, 1 1g. 3. Ifig. 2 1sa vertical mid- sec,tlon at
right mtgle% to th&t of Fig.1. Iig. 3 is a top

|

~compartment.

and with the top removed. Fig. 5 1s a view
of the inner side of one of the top shells.

The body of the heator and condenser is

formed of the barrel or drum A, having two
semicircular sheets B B’ at the top and a eir-
culartube-sheet C at the bottom. Thestraight

| edge b of each of the top tube-sheets B B’ is

bent upward and is secured, respectively, to
partition-sheets D D/, which form the side
walls of the ingress steam-compartment L,
which extends across the dome of the heater.
The dome of-the heater and condenser 1s
formed of the two concave topshells ' F”and
the cap-piece G. The cap-piece G forms the
top of the ingress steam-compartment, and

the shells I ¥/ form, respectively, the tops of

the water-ingress and water-egress compart-
ments. The floors of the ingress and egress

| water- oompartmentqmetmmed 1espect1vely _'

of the top tube-sheets B and B’.

The bottom tube-sheet C forms the bottom

of steam-condensing chamber H emd_the top
of settling or base compartment I. "T'he sur-

face tubes J pass through and are secured to

the top sheet B and bottom sheet C and con-
nect the ingress-compartment with the base-
The surface tubes J’ pass
through and-are secured to the top sheet B’
and bottom sheet C and connect the base-com-
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partment with the egress water-compartment. 8o

K is the cold-water-ingress pipe.
I, 1s the hot-water dischar ge Or egress pipe.
M is the steam-pipe, wmr_,h passes through

a stuffing-box N in the top shell or wall K of

the ingress-compartment, through the water-
ingress compartment, and through the parti-
tmn-—slleetD in whichitis ffxstened , ana opens
into the Ingress steam- eompmtment H.

The steam- -pipe M issecured to the partition-

sheet D near the center thereof, and the steam
entering through it strikes upon the center
of the opposite partition-sheet D’ and re-

bounds against D, thus heating the sheets

forming walls D D’ more intensely at the cen-
ter than elsewhere, so that the effect of the
expansion is to bulge the sheets and not to
strain the shell or the tube-sheets of the
heater. A degree of play of the top tube-

| sheet is provided for, however, to compensate
Fig. 4 1s a plan view, part-ly in section 1 for the expansion and contraction of the tubes 100
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“tubes J.
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J J7. To allow for such expansion and con-
traction, the top sheet is formed of the two
sections B B’ disconnected from each other,
and further allowance for expansion and con-
traction is made by leaving a space around
the tubes in both the top “and bottom tube-
sheets between the tubes and 1he flanges O,
between which 1he sheets are clamped.

The cold-wafer-ingress pipe K 1s located
axially over the steam- -pipe M, so that the
discharge of the cold water is dir ectly against
the steam- -pipe, whereby the water is heated
and the steam is cooled in a degree before
the steam has entered the cmnpmtmcnt K.
The water from pipe I strikes upon steam-
pipe M, and is thereby distributed so that it
will flow more equally through the several
The cold water passing through ¥
is heated by the steam in pipe M and that in
compartment K and condense-chamber I,
thereby raising the temperature of the water
before 1t is allowed to enter the tubes J. By

this means 1 avoid theill effects of expansion

and contraction, which result when the cold
water 1s allowed to flow immediately into
long surface tubes.

The tubes J, base-compar tmentl,and tubes
J’ form a conduit connecting the ingress and
egress compartments for the passage of thewa-
ter,and as the waterflows on throughthe tubes
J and J’ it is further heated by the steam in
H, and when it finally rcaches the egress-com-
partment 1t receives the heat from the direct
blast of steam against partition-sheet D’, so

that it receives the greatest heat just before

discharging.
The b&se-compal tmentIservesasa Setthn -

chamber, and the sediment can be removed

from time to time through the hand-hole P.
The condense-water is led off through pipe
(Q, whieh passes through a 5L11H1nfr-bm. R to
allow longitudinal movement of the pipe dur-
ing its exli}ansion and contraction.

T'o repair the heater, access is given to the
interior by removing the nuts I’ from bolts S,
thereby allowing the removal of the base U
and top.

Now, having deseribed my invention, what
T claim as new, and desire to secure by Letters
Patent, 18—

1. In a heater and condenser, the combina-
ttonofthe water-ingresscompartment, the wa- |

434,463

| ter-egress compartment, the steam-receivi ng

compartment located between the water in-
oress and egress compartments, the base-com-
partment l'ocated beneath such ingress and
egress compartments, a steam -condensing
chamber communicating with the steam-re-
ceiving compartment and located Dbetween
the base-compartment and the ingress and
egress compartments, surface tubes passing

through such steam-condensing chamber and
connecting the ingress - compartment with

the base-compartment, surface tubes passing
through such condensing-chamber and con-
necting thebase-compartment with the egress-
compartment, an 1ngress water-pipe opening
1into the ingress-compartment, an egress wa-
ter-pipeleading fromthe egress-compartment,
a steam-pipe opening into the steam-receiv-
Ing compartment, and the condense-water
pipe leading
chamber. |

2. In a heater and condenser, the
tion of a water-ingress 00111p::u*tnmnt, a water-
egress compartment, a conduit connecting the
ingress - compartment with the egress-com-
partment, a steam-receiving compartment be-
tween the ingress and egress compartments,
a stufing-box 1n the W:ﬂl of the ingress-com-
par tmen‘r, a steam-pipe passing th 1‘011@,11 sitch
stuffing-boxand through theingress-compart-
ment and opening into the steam-receiving
chamber, the water-ingress pipe located ax-
1ally oversuch steam-pipe, and the discharge-
pipe leading from the egress-compartment.

3. In a heater and condenser, the combina-
tion of the cold-water-ingress compartment
and a water-ingress pipe opening thereinto,
tubes leading therefrom, a stuffing-boxin the
walls of such compartment, and a steam-pipe
located between such pipe and tubesin the
line of discharge of such ingress-pipe and
passing through the stuffing-box.

4. The combination of the barrel, the dome,

. the partition-walls, the two semicircular top

tube-sheets, the bottom tube-sheet, the base,

the surface ’rube‘s, :;Lnd the ingress .ﬂ,nd egress

pipes.
FRANK R@&I’)EMACHER._
Witnesses: '

JAMES R. TOWNSEND,
II1rAM H. LEITHEAD.

from the ste.:m]-»(,oudensuw'
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