~ No. 709,042, - Patented Sept. 16, 1902,
S C. M. RAYMOND. - _

~ STEAM GENERATOR OR WATER HEATER.

(Application filed Mar. 17, 1902.)

. (No Model.) 2 Sheets—Sheet |.

o // ﬁﬂ'q.\m‘k
H_ﬁn:}/’ﬂwu

g . T4 AN

If'. = | 32 =1r—-=l =1
@ITN%E éEBaLV‘ ' B ' J h’ . T ( .a,tIQNgvdE';;IE?‘?&gmmc{ I

’_

- . THE NORRA!S PETERS CO, PHOTO-LITHD,, WASHINGTUa, DL O, -




No. 709,042, ©_ Patented Sept. 16, 1902.
R . C. M. RAYMOND. E » RS
STEAM GENERATOR oR WATER HEATEB

_ | (Apphca;bmn filed Mar 17, 1902] -
(No Modei.) ' : 2 Sheets—Sheet 2.

e Cz’ b Cb _m

If I :
[lh_ﬂ!!l‘liﬁlr =

o VeI _
- hetes ©,

l cq ,!_4- n m ¢.‘,-.  N

W

THE NORRIS PETERS CO., PHOTO-LITHO,, WﬁEIHIPIJGTDH. O. G




"UNTTED STATES

PATENT OFFICE.

CIIARLEB M. RAYMOND O[‘ CLLVELAND OIIIO ASSIGNOR OF ONE-HALKF TO
. - LOUIS F IIOI‘FMAN' OF. CLEVELAND OIIIO.

STEAM-GEN ERATO R o_R_ 'WATER-HEATER.

QPECIFIGATION fermmg' p&rt of Lettere Patent Ne 709 042, dated September 16 1902,

Appheetmn filed Mereh 17, 1902. ﬁerml Ne 98,587

No model.)

To all whom it may concermn:

Beit known that I, CHARLES M. RAY\{[OND
a citizen of the Umted States of America, re-

- sidingatCleveland,in the county of Cuyahocra,.
5 and State of Ohio, have invented certain new

and useful Impmvemente in Stéam-Genera-

‘tors or Water-Heaters; and I hereby declare

the following to be a full, clear, and exact de-
~ seription of the invention, such as will enable
10 others skilled in the art 130 whieh 1t permms
- to make and use the same.

T'his invention relates to 1mp1 ovements in
| sneam—ﬂ'enerators or water-heaters, and per-
tains more especially to fluid-circulating pipe

15 systems forboilers, heaters ,Vapor-generators,
and the llke, comprising a plurality of pairs
- of helical pipe-sections made, plefembly, of-

tubing and arranged, respectively, in a hori-

| zontal or apprommately horizontal plane and
20 ashortdistanceapartvertically, with the out-

~ ermost coils of the two sections of each pair

of helical sections joined together and in
open relation with each other, mbh the inner-

most coils of the helical sections having, re-

25 spectively, an extension projecting upwardly |

to and above the uppermost helical section,
with the upward extension of the inner 0011

of the lower section of each pair of helical

- sections forming the inlet of the said pair of
‘30 sections, with the upward extension of the

innermost coll of the upper section of each |
pair of helical sections constituting the out-
let of the said pair of sections, with the inlet- |

- . forming nupward extension of the innermost

35 coil of the lower section of the uppermost
| pair of helical sections connected and in open
relation with the fluid-supply pipe, and with
the inlet-forming upward extension of the in-
nermost coil of the lower section: of each re-
maining pair of helical sections connected
and in open relation with the outlet-forming
upw&ld extenemn of the i inner most coil of the

40

next above, end wﬂsh the outlet- fmmmn‘ ex-
45 tension of the uppersection of the 10we1 most
pair of helical sections connecting and in

open relation with the pipe employed to con-

duct the fluid from the pipe system.

- The object of this invention is to Join the

50 outer ends of the sections of each pair of

helical pipe-sections. as great a distance as

tion.
‘Fig. III.is an elevation, partly in section, on

. practwable from the central portions of the

sald sections, so as to render the joint con-
venlently accessible for cleaning and repairs,
to have the inlet-forming end a,nd the outlet- 55
forming end of each pair of helical sections
erranged centrally of the said sections and
extending upwardly to and above the upper-

‘most hehcal section, so as to cause the water
or flnid supplied to ‘each pair of helical sec- 60
| tions to pass to the said pair of sections from

a point above the uppermost helical section,
and to render each pipe connection which

“joins the inlet-forming end of a pair of sec-
tions with the outlet- formmcr end of another 65

pair of sections readily and conveniently ac-

cessible for repairs and cleaning.

-Another object is to a.dvcmtafreously utilize
the opening formed centrally of the helical
pipe-sections and extending from the top of 70
the uppermost helical plpe-beemon to the bot-

tom of the lowermost helical pipe-section.

~~With these objects in view the invention
consists in certain features of construection
and combinations of parts, hereinafter de- 73

'_scmbed and pointed out in the claims.

In the aeeompanymﬂ'drewmn‘s Figure I is

a top plan, partly in section, of a fluid-ecir-
culating pipe system embodymﬂ' my inven-
I‘w 11 is a side elevation of the same. 8o

line IIT- III, Fig.-1, of A portion of the plpe

| system lookmﬂ* in the direction indicated by

the arrow. Flﬂ‘ IV is an elevation, pmtly
in section, on line IV IV, Fig. I, of a portion 8g
of the plpe system loekmw in bhe direction
indicated by the arrow.

The illustrated pipe system comprises six
pairs of helical pipe-sections composed, pret-
erably, of tubing and has the said sections go
arranged, respectively, in a horizonftal cor ap-
pr 0}:1metely horizontal plane and a ehmt dis-
tance aparb vertically,

a and ' designate the. uppel seetmn and

lower section, respectively, of the first or ¢g5

nppermost pairof helical pipe-sec¢tions; b and
b', the upper section and lower seetlon, re-
speetwely, of the second or. next-Uppelmost
pair of helical pipe-sections; ¢ and ¢/, and d

and d', the sections, 1espectwe13, of the two 10-

central or third or fourth pairs of helical
pipe-sections; eand €/, the upper eectlon and
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lower section, respectively, of the fifth or}]

second-lowermost pa,ir of helical pipe-sec-
tions, and f and f’ the upper section and
lower section, respectively, of the sixth or
5 lowermost heheal pipe-section. The two sec-
tions of each pair of helical pipe-sections are
arranged one above the other and are pref-
erably uniform or approximately uniform in
dimensions and number of coils, and the
1o outer ends g of the said sections-—that 1s, the
outer ends of the outermost coils of the said
sections—have the inclination required to
place the sald ends in line and to conven-
1ent1y accommodate the application of a un-
15 ion h, employed in eoupling or joining the
said ends together, and establishing open re-
lation between the said sections. Obviously
the space within which the tubing or pipe can

be coiled is limited, and an opening at and |

20 centrally of the innermost coil of a helical

tube or pipe-section cannot be avoided, and |

consequently in the pipe system illustrated

an opening k is formed centrally of and ex-

‘tends from top to bottom of the pipe system,
25 and to utilize the said opening or space & to

advantage the innermost coils of the helical
pipe-sections are extended upwardly, as at
[, through the said space or opening £ pref-
erablyto and above the uppermost section a,

30 and the upward extension ( of the innermost
coil of the lower section of each pair of heli-
cal pipe-sections constitutes the inlet of the
said pair of sections, whereas the upward ex-
tension [ of the innermost coil of the upper

35 section of the said pair of sections forms the
outlet of the said pair of sections.

The inlet-forming nupward extension [ of
the first or upper pair of helical pipe-sec- |
tions is connected by an elbow ¢* with the

40 fluid-supply pipe m above the upper section
of the said pair of sections, and the inlet-
forming upward extension [/ of the lower sec-
tion of each remaining pair of helical pipe-
sections is connected by a pipe connection

45 with the outlet-forming upward extension !
of the upper section of the pair of helical

pipe-sections next above. As shown, the
outlet-forming upward extension / of the up-
per section ¢ of the first or uppermost pair
so of pipe-sections a and «' is connected by a
pipe connection O* above the uppermost heli- ]
cal section a with the inlet-forming upward
extension / of the lower section b’ of the see-
ond or next-uppermost pair of pipe-sections
55 b and b', and pipe connections ¢?, d? ¢, and
e connect the outlet- forming upward exten-
sion [ of the pipe-sections b, c, d, and e above
the uppermost helical section ¢ with the inlet-
forming upward extension [/ of the pipe-sec-
6o tions ¢/, d', €', and f’, respectively, and the
-outlet-forming upward extension / of the up-
per section of the lowermost pair of sections
f and f’ IS connected above the uppermost
section ¢, by an elbow f* with the pipe o,
65 employed to conduet the fluid from the pipe
system fo the engine or place where the fluid
is utilized. | . |

Obviously my improved pipe system is es-
pecially well adapted for use in vapor-gen-
erators, steam-boilers, and water-heaters;

| but the application of fluid-circulating pipe

systems relative to the burner or furnace em-
ployed in heating the same and the manner
of incasing the same are too well known to
require illustration and description in thlS
application.

What I claimn is—

75

1. A steam generator or heater of the char-

acter mdlcated comprising pairs of helical
pipe-sectionsarranged,res pectwel y,1n a hori-
zontal or apprommately hotizontal plane and

tem has the two sections of each pair of heli-
cal sections arranged one above the other and
corresponding or approximately correspond-
ing with each other in dimensions and nam-
ber of coils and communicating with each

their innermost coils provided, respecbweb,
with an upwa,rd extension [ projecting up-
wardly; a pipe arranged to conduect fluid

80

| at short intervals vertically, which pipe sys-

other at their outermost coils and having

90

from the pipesystem and connected and com-
municating with the innermost coil of the

upper section of the lowermost pair of helical
pipe-sections, a flunid-supply pipe connected
and communicating with the upward exten-

95

sion of the innermost coil of the lower section

of the uppermost pair of helical pipe-sec-
tions, and a connection between the upward
extension of the innermost coil of the lower
section of each remaining pair of helical

100

pipe-sections and the upward extension of -

{ the innermost coil of the upper section of
the pair of helical pipe-sections next above,
substantially as and for the purpose set

forth. |
2. Asteam generator or heater of the char-
acter indicated, comprising pairs of helical

105

pipe-sectionsarranged, respectively,inahori-

zontal or approximately horizontal plane and
at short intervals vertically and constituting
a partial inclosure for a space or opening %
arranged centrally of and extending from top
to bottom of the said pipe system, which pipe
system has the two sections of each pair of
helical sections arranged one above the other
and ecommunicating with each other at their
outermost ceoils and having their innermost
coils provided, respectively, with an upward
extension / projecting upwardly through the

aforesaid opening or space; a pipe arranged

to conduet fluid from the pipe system and
connected and communicating with the in-
nermost coil of the upward extension of the
upper section of the lowermost pair of helical
pipe-sections; a fluid-supply pipe connected
and communicating with the upward exten-
sion of the innermost coil of the lower sec-
tion of the uppermost pair of helical pipe-

sections, and a connection between the up-

ward extension of the innermost coil of the
lowermost section of each remaining pair of
helical pipe-section and the upward exten-
sion of the innermost coil of the upper section

11O

I15

(20
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~ of the pair of helical plpe—sectlons next above

10

15.

substantially as and for the purpose set forth.

- 3. Asteam generater or heater of the char-
acter indicated, comprising pairs of helical
respectively, in a
horizontal or apprommatelv horizontal plane
~and at short intervals vertically, which pipe

pipe - sections arranﬂ'ed

system has the two sections of each pair of

helical sections arranged one above the other

and communicating with each other at their
outermost coils and having their innermost

coils provided, respectively, with an upward
-~ extension [ projecting upwardly to and above

the uppermost helical section; a pipe ar-

ranged to conduct fluid from the pipe system
~at the top of the pipe system and connected

~and ecommunicating with the upward exten-

P

sion of the mnermost coil of the upper sec-
‘tion of the lowermost pair of helical pipe-
sections; a ﬂmd-supply pipe arranged to sup-
pl) ﬂmd to the pipe system at the top of the:

. pipe system and connected and communicat-

25

ing with the upward extension of the inner-

most coil of the lower section of the upper-
most pair of helmalplpe-sectlons, and a pipe

~connection, above the uppermost helical pipe-

-"__:30

section, between the upward extension of the
- mnarmost coil of the lowermost section of
each remaining pair of helical pipe-sections
and the upward extension of the innermost
coil of the upper section of the pair of hehcal_

- pipe-sections next above.

40

45

4. A steam generator or heater of the char-

acter indicated, comprising pairs of helical
pipe-sectionsarranged, respectively,in a hori-

~zontal or apprommately horizontal plane and
at short intervals vertically and constituting
~ a partial inclosure for a space or opening /-
formed centrally of and extending from top

to bottom of the said pipe sy stem, whlch pipe

system has the two sections of each pair of
- helical sections arranged one above the other
and communiecating wmh each other at their |
outermost coils and having their innermost |
coils provided, respectwely, with an upward
extensmn [ plo,]ectmg upwardly mthm the' |

1.

=
-n_. .
L]

aforesald space of opening; a pipe arranged

to eonduct fluid from the pipe system and
connected and communicating with the in-
nermost coil of the upper sectwn of the low-
ermost pair of helical pipe-sections; a fluid-

supply pipe connected and communicating

with the upward extension of the innermost
coil of the lower section of the uppermost
pairof helical pipe-sections, and a connection
between the upward extension of the inner-

palr of helical pipe-sections, except the lower

section of the uppermost pair of helical sec-
tions, and the upward extension of the inner-

most coil of the upper section of the pair of

helical pipe-sections next above.

5. A steam generator or heater of the char-
acter 1ndlcated comprising

pair of helical sections joined together by a
union; & pipe arranged to conduct flaid from

the pipe system and connected and commu-

pairs of helical
pipe-sections &rranﬂ'ed re%pectwely,mahorl-
zontal or appmmmately plane and at shortin-
tervals vertically, which pipe system has the
._outermost coils of the two sections of each

50

55

most coil of the lowermost section of each |

6o

70

nicating with the innermoss coil of the llppel |

section of the lowermost pair of helical pipe-
sections; a fluid-supply pipe connected and
communicating with the innermost coil of the
lower section of the uppermost pair of helical

pipe-sections, and a connection between the

innermost coil of the 1owermost section of

tions, and the innermost coil of the upper See-

tion of the pair of helical pipe- sectlons ne*{t |

above.
In testlmony whereof I sign the foregoing
specifieation, in the presence of two witnesses,

this 11th day ot March, 1902, at Cleveland
Ohio.

CHARLES M. -?RAYMoND;
\Vltnesses S

- TELSA SCHWARTZ,
- Vicror C. LYNCH

75

each pair of helical pipe-sections, except the
lower section of the uppermost pair of sec-

a0

35
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