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To all whom i ma'y CONCErT: -
Be it Known that I, Rer~xoLps C F'RAMD-
ToN, a citizen.of the United States, residing

at Allewhen}, in the county of Alleghenv

(.

and State of Pennbylvama have invented
certain new and useful Improvements in
Instantaneous Water-Hea’ 'rs, of which the

"_follmwng is a specification.
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issued September

briefly
in t]na figure, 71 is the casing of the Leater, |
9.3 and 1 are the coil
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The invention relates -to W‘lteI‘ heatels

“employing coil tubes, and has for its.primary

objects; the pmwsmn of an improved ar-

rangement of tubes Wh{i'lEbY a more ¢om-

plete combustion of fuel is secured, and the
absorption of ‘heat from the top to the bot-
tom of the heater rendered more uniform, to

~ the end that a higher efficiency be attamed
the provision of 1mpr0ved means Whereby
that part of the boiler subject to. the' mosil;

~and:

severe usage .may be easily replaced ;
the provision of improved means for main-

taining a c\matmt circulation of hot wqtef

thr Ullﬂ'h the pipes supplied from the boiler.
Certain entbodiments of the invention are

illustrated in the qcmmpanymfr drw 1110*5,',

wherein —
Figure 1 1s a transverse sectmn thlmwh

the casing of one type of heqter the heat-_
“ing coil or boiler being shown in %Id{? eleva-
" '11(}11 |

Figure 2 1s n bill]ll‘ll section thmufrh a
somewhat different type of heater, and

~ Figure 3 is a detail plan un of the cou-
pling
The form of boiler 1llucatmted n I ignre 1

used: 1o deviee of Figure

is of the type shown m Reinecke No, hhb 066,
a4, 1907.
to the. -gener: al (*011*-t1 wetion as shown

f{}lllmfltllh constitut-

mcr the boiler, 5 1s the inlet pipe, 6 1s the

to the ther mostat, 9 15 a connection between
the thermostat’ and the pipe 5, which con-

neetion s provided with a check valve, 10-

are the burners, 1118 & detachable wupluw
or connection l)etu cen the LUI]E:._,B aud 4, 12
i a return pipe from the pipes supplied
by

cirenlation pipe the usual outlet faucets’are
applied, one only of which, 122, is shown,
and 13 is a check valve for preventing a
Dackw "ll“{] flow of water to the right in the

.—‘1

the coils of the

spaces between the coils of the ‘formation 3
‘are in turn greater than those between the -

The objects

achieved by this almngement are . & ImMore

efeumﬂ', formations 2 and 3 because of their greater

‘the various coils of the heater.
coils beihg more closely spaced retard the

the boitler whereby a- constant circula--
'11011 of hot water 18 nuuntamed thmutrh the

“system when the ontlet 6 is closed to which ing

plpe 12, whmh check valve may
as shown or -might; if-desired, be placed in

be located

‘ the tee at the lower end of the connection

- This general arrangement 1is -partially .

%hw. n in. Patent No. 866 966, and the pres-
ent invention consists pdltl@lllﬂrl}? in the ar-

rangement of the coils constituting the for-

mations 2, 3 and 4, and the use of the parts
11 and 12. The novelty of the coil con-

struction consists in the varying of the spac-
ing between the coils in different parts: of

It will be noted
‘that the spaces between the coils of the .

the length of the.boiler.

formation 4 are crreft,ter than those between
formation 3, and these

colls of the formation 2.

complete combustion. of the fuel employed,

and this. at a position lower in the ca%mg
than has héretofore been the case, and fur-
ther, a more uniform dlstubutlon of the
Tt -
I will be seen: that the arrangement provides
for .a smaller body of water at the lower -

work of heating the ¥ater 1n the boiler.

80
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pmllon of the bmlm, which condition re- :

sults 1na smaller reduction in the heat.of
| the flame than has heretofore been the case,

so that' the combustion is more cémplete
Ifrom this it follows, that the complete com-
bustion of the gases occursiat a point lower
than that in boilers 1n which the spacing

85

of the coils was uniform from top to bot-

tom. It will:-also be seen that the upper

90

heating surface than: the coil £, per form a -

jﬂreater proportion of the- worlc of heating

the water -than has been the case with the

| old type of boilers: wherein the lower coil
outlet pipe, 7 1s the thermostat, 8 is the pipe

Teading from the lower pmtmu of the boiler |-

petformed a very large percentage of the
work- of the boiler.

This latter I‘Eblllt 18 -

95

further augmented by the change-in speed .

at which the. ‘products of combustion pass
The upper

movement of the heate gases, and such up--

per cotls consequently 1,\1)0-E=L1 to the action
of the gases for a longer period than the

lower coils. Tt is obvious from the forego-

100
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that. the arrangement sccures a uni- .
formity of absorption of heat throughout
the boiler because of the. greater heating
surface at the upper portions of the boiler, -
“the longer dlfshmf_,e thmugh W hwh the water

110




In t’he
| *FIBELtBI'
_ ';,uch upper ¢oils. .

1.0

also adds materially to the safety of the’;.
~heater when, water is not being drawn-from |
~the systém, ‘as the hottest. water 1s given a

a0

- thie systen.

water.in-the pipes, constituting the system |
swhich . the: boiler supplles as the water: is |
returned to-the hottest coil of the boiler and
‘there
- through this coil' 4 even when the -outlet 6
- is closed in the manuer fully

- vantage - of . the arrangement will dlso be
‘more apparent when 1t is recollectéed that |
.wher ‘the burners are running low or only |
" a gingle one burning, as is ‘the ¢ase.when
- the; outlet 6 is cﬁased substantially
.l_j---'___-the heat is ‘absorbed - by the coil 4, so that
20
“iavater from the pipe 12 is all that is neces-
f_'--"._':,.’fsaly t6 -give it a proper amount of heat.
“: Tt 15obvious that the reduction in the length |
.of coil. tubing through- which ‘the return :
25,

ufvper coiis passﬁs, and bec&uﬁe ef tha
ime. whieh 1t takes the gﬂ:SE& to Pﬂb&

The return of the Watel through the plpe,

5 12 to the bottom of the boiler gives a very
pOSlth& and effectwe circulation to “the

is a- constant upward ecirculation

descrlbed in

Patent No. 866,966 referred .to. The-ad-

all of

a-circulation thmugh this'coil of the return

water ‘has to pass, mateually 1increases the
rapidity of cir culation. The. arrangement

|

positive and - vigorous . circulation through
I'he placing of the coupling

.11 on:the outside of the Doiler removes the |
" eonnections from the fire and males the con-

40
- :-‘[*‘ eure 2 |
oar Langement 'ofthe ‘thermostat- and certain |
~other of tlie operating parts is somewhat dif-7
- ferent.
. 49
~go’into detml other than to state that the.

- “‘the .outletis.connected, 15 is the 1nlet pipe,
16,17, 18 and: 19 are the. ¢oils whose spacing |
-f_._nuxlea%eb frem: the Bottom to the top, 20 1s !
 saseoupling: ‘between ‘the coils 18 and 19, 21
. isthe return pipé:nd 22-isa check valve.

50

‘..1llustmted 11:5 use what T claim as new and.

iR wit
c:tj

fullom IHg ] | R

_tm]ly imiform
ranged in & séries of coils-one above- the'|
-other; with the:coils spaced” apart distances |
R decreasnw frmn th{, b@ttom o:t the bm]er to |

~ the top ST |

necting ‘and' disconnecting of the coils 3
and 4 easy when it 1s desired to replace the
. coil 4; which coil 4 receives the most severe |
 usage,-and may need replacement before-the
o _uul% 2 and 3 are worn to any great extent.

‘The pimuple of construction as shown‘in
lelle 1 is also present in.the .device of.
the only dafference. being that the-|

Emmmwr 2 o v bl e . - -

The construction is one. that is well
known in the art, and it is unnecessary. to

1iut 14 is-an. _internal thermostat, to which

- Having:fhus: described ‘my invention. and
desire - to: secure by Letters Pa,tent 15 the:

3 bOJ,IEI‘ {:om ‘rismg a tube of substan-
f1ameter - thmughout ar-
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9, ‘A coil tibe bofler eﬁmpnsmg a, Piu,--'

rality of sets.of coils arranged one above:

the Gther and having fhe spaces between the

“bhoiler bein

eter throug out. Y

3. A coil tube boiler comprismg a pluﬂ
rality of double . helico volute formations

arranged one above the other and having

85
coils of the sets decreasing from the bottom .
to the top of the heater, the tubing of the

of substantmlly umform dlam_ B

the ' spaces- between the coils of the lower . .

formation greater than those between. the
~coils of the upper formations, the tubmg of
the. boiler being of substantlally ‘uniform
‘diameter throughout. -

4, The combination in a 42011 tube bmler

70

‘having a plurality of sets of doils one be- ,-

neath the “other in series; the lower one of
~which discharges from its u

80

upper -end, of a

coupling between the Jower end of the Tower :

set and the lower end of the set above, a re-

turn circulation pipe connected to the cou- -
pling, an inlet -pipe connected. to thé upper

end of the upper set; and means for pre-

venting a back ﬁow thr(mgh such return ¢lr-

culation pipe.

39

5.. The comblimtlorlll ina 0011 tube bOllEl

having a plurality of sets.ef coils. one above
the other, of a détachable coupling betweeu

90

the tw (v 10wer sets of coils, a return circula- =
tion pipe ‘connected” to sueh couplmw and

provided with a check ‘valve to prevelt a
back-flow through the return pipe, an-inlet

pipe connected to the upper portion-of ‘the.
upper. set for. supplylng cold water thereto,:
and an outlet plpe le&dlng from the bettony

f:et, .
- 6. The combmatlon in a (3011 tube bm]m

one of which discharges from its‘upper end,
of a coupling: between the lower end of the
lower coil and the lower end “of:the -coil
above and exterior to the boilér-casing, an
inlet pipe for. supplylng cold. water to.upper

hm ing a plurality of sets of coils,; ‘the lower -

105

portmn of the upper set, an outlet pipe lead-. |

ing from the bottom set and a return CIrcu-
latlon pipe connected’ to the coupling. ™

7. In cmnbmatmn a- coil tube heater. hav-

upper section, a connection from the lower

110
mg upper and. lﬂwer sections, an inlet to the . -

end of the upper section to the lower end of "

-the lower section; an outlet from the upper.

“end -of the lowe1 sectmn and a return’ circu-

1156

lation pipe. connected to the 10we1 Sectmnf |

below the outlet of such. sectiod. -

“In testimony Whereof I have hereunto ,

igned my name in the presence Gf the twe
subsc:t ibed Wwitnesses.
. REYNOLDS C ]3‘]:119;}6[13’TO“"‘.r
- Witnesses: |
L C. BRADLEY, -
DOERING BELLINGER
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