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IS ;fiTo all w?zom 'zt mwy concem B
~ . Be it known that I, DA“VID W OUNNING-{
-'jHAM a citizen Of the Umted States, residing
e gt Des Moines, in the county of Polk and'}_
_-5__fSta,te of Towa, have. invented a certain new
. and useful Watel—Hea,ter for T ocomotive- |
S -'Bmle:rs of Wthh the followma' Is a
S :'_'_"-;::_.'_:__ftIOIl _ , |
S My (}b]ect is to- prowdo a Water heater Of."
S B

~water in the app

R DAVID W OUNNINGHAM oF DES MOINDS IOWA |

WA’I‘E R-HEATER

B Speclﬁcatlon c}f Letters Pa,tent
o Apphcatmn ﬁled July 6 1906

Patented .T uly 13 1909
Serlal No 3?5 394 . '- B

5511'1.'1LI::I<-:-':J durable and inexpensive constructlon:_
~ . especially designed for use in connection with
© the cleaning of locomotive hoilers and it is’
-'--;;11113@11{"1@(1 L{) receive the steam and hot water
- from a locomotive boiler which will heat the
aratus and the water thus
- heated is to be used for cleaning out the boiler
.. of the locomotive that supphed the steam
- and also for refilling the same locomotive
-~ boiler with clean Water at such a temperature
20 that its introduction into the locomotive
7 boiler will not tend to cause undue contrac-:
. tion or expansion and so that the water thusi_-_
S ff--’i-f;;,;f-f:.supphed to the locomotive  boiler may be
~ - quickly and easily br ought to boiling point
. 257s0 that steam may be raised in the locomo-—.-
o "-fifg::f;*}f}_f'twe boiler without: delay. . -

“A further object is to pr ovide. 2 hemter of

Rt ?thls kind in. Whlch the steam and hot water |
~ . from a number of boilers may be introduced
: simultaneously and the’ pressure of steam.
~. - from one boiler will not cause a backward
o flow into anothel boﬂel in Whl(,..h the steam is

- ;‘?;5_*g-{jl;J;.ff_;.;;r*:zmt lower pressure. .

" . e parts of

A further ob]ect 18 to pr owde a. hea,ter thfa,t |
__wﬂl utilize the steam and hot
-+ locomotive boilers in such manner as to im-

My 1111?"611’51011 c::msmts in. the construc‘tmn

OSSN IIIV mvelltlﬂn

: 5@13101’1 Of same.

FIU’UI’G 1. shows | a. vertlcal lono':ttudmfd

;qectlona,l view through a hea,ter embodymr}'_'
g, o shows an end e]eva—'
- 3 shows a vertical, trans-
o ;-';'_ji-;ﬁ‘!'-:velse seetlonal view on the line 3—3 of Fig.
s shows an enlar oed, detail, sectional .
S --_f-wew Of the o &te valve f01 contmlhnﬂ the aJ(l-'; |

Flg

IIU‘

- spemﬁc -

‘heads 11.

‘ing cylinder 22.

i at 1t¢* forward end is a cylinder head 24.
| space between the forward head 23 an d the
head 24-is divided by a central horizontal
partition 25 into the upper compartment 26
“and the lower compattment 27 and at the
is a eylinder head 28
forming a Compaltm&m 29 hetween it and
| the rear cylinder head. 2 |
30 is fixed to and extvnded through the cyl-
inder heads 23 to communicate with tho' -
L ‘spaces between the. heads ‘)3 and Lha hcada“
- part a maximum of its heat to the water in. 24and28. ~

- the heater thheut becommg commmgled? |
- therewith.- SRR

40
f-é‘-_ﬁarl mnqement and combination of the various
T the heater whereby the objects con-
o templated are attained, as 1161 einafter more
 lully set forth, pointed out in my claims, and
1lluqtrated n the accempanymﬂ dmwmgs 111.._:-

‘rear of the cylinder 22

water from

| mission ot live ste‘ml to ’rhe heatel :,1,1’1(] 7“10‘
5 shows an enlfngred detail, qoatlonal view 01_
the check valve in the pipe for: supplying
steam and hot Wate}_ [1 om & locamotwe bmlm e
to the heater. e o

 Referring to the accompanymﬂ {]I&WIR o5,
‘T have used the reference numer al 10 to indi-
| cate the main cylinder of the

..--515. o

provided, near its ends, with the cylinder

A series of tubes 12 1s connected .

with these heads 11 and extended through -

them to communicate with the ends of the
cylinder beyond the heads 11.
cylinder head 131s formed at the h ont of the -
| eylinder 10 and the space hetween the heads -

11 and 13 is divided, by means of the hori-
zontal p&ltltlons 14 and 15, 1mto three cham-
~bers 16, 17 and 18, for purposes

made. clear

On top of the cylinder 10 are two supporting

has, near its ends, two ey

85 |
A series of tubes

90

Commuméatmo with the compal tment ]7 .

plpe 32,
valve 312 ar-

| of the main. heater cylinder is a heater supply
|'pipe 31 for steam and hot water communicat-
ing with the horizontal '
top of the pipe 31 is a check
ranged to permit passage of steam and water
downsvardly through the pipe 31 and to pre-
‘vent passage of water or steam w wmdly .
J;;x(‘onununlcatmﬂ with the horizonta pipe 32
18 a number of pipes to be connected with the
‘blow-off pipes of locomotive boilers. | -
of these blow-off pipes comprises an Upilﬁ‘ht'
@p]p@ 33 extending to a point above the plpe - .
32 and commumcatmo' with a horizontal pipe oo
-_34 above the pipe 32 which horizontal pipe 105 .
'34 ha,s an elbow 35 whlch comnmmcates mth_;.ﬁf R

Near the

60
heater whichis =~

70
hereinafter —
A cvlmder head 19 is placed at
the rear of the cylmder 10 forming a com-
partment 20 between it and the head 1.
7o
braces 21 on which is mounted a superheat-
This s u%:velheatu'ln cylinder -
inder heads 23 (md_ R

An outer

00
LJ&C]I - |
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the pipe 32. In the said horizontal pipe 34

is a check valve 36 similar to the check valve

shown in detail in Fig. 5 and so arranged that

steam and hot water may enter from the pipe
33 to the pipe 32 but may not return. 1
have also provided means for admitting ex-
haust steam from a stationary engine or
other source of supply to the pipe 32 as fol-
lows: The numeral 37 indicates a vertical
pipe of substantially the same diameter as

the pipe 32 designed to communicate with

the exhaust pipe of a stationary engine and

extended to a point above the pipe 32. It 1S

provided with a horizontally arranged por-
tion 38 containing a check valve 39 and be-
yond the check valve is an elbow 40 commu-
nicating with the pipe 32. '

The main cylinder and the superheating
cylinder are provided with a number of pipes
for steam and water as follows: At the bot-
tom of the main cylinder between the heads
11 is a pipe 41 for admitting fresh water to
the interior of the cylinder. A pipe 42 con-

neets the top of the cylinder 10 with the bot-
tom of the cylinder 22 to permit water to

freely pass from one cylinder to the other
around the heating tubes thereoi.
top of the superheating cylinder 22 is a dis-

charge pipe 43 from which the heated water

is withdrawn. Communicating with the
compartment 20 of the main cylinder 1s a
pipe 44 provided with a gate valve 45 de-
signed to be used for cleaning out any sedi-

ment or deposit that may be gathered there-
in. A similar pipe communicates with the
compartment 18 at the front of the main cyl-

inder and isindicated by the numeral 46. It
is provided with a gate valve 47. Commu-
nicating with the pipe 46, above the gate

valve, 1s an overflow pipe 48 extended up-

wardly to a point slightly above the center

of the main cylinder and then downwardly to
a point of discharge, a vent tube 49 being

provided in said pipe at its highest point to
prevent siphonage of water from the main
cylinder. The compartment 16 at the top of
the front of the main cylinder communicates
by means of a pipe 50 with the compartment
27 at the bottom of the front of the super-
heating cylinder and a steam discharge pipe
51 extends from the compartment 26 to a
point of discharge. ) _
The means for automatically supplying
steam to the heater, from a source other than
a, Jocomotive boiler when the supply from a
locomotive boiler is deficient is as follows:
The numeral 52 indicates a steam supply
pipe communicating with the pipe 31 and

provided with a gate valve 563. Mounted on

top of the superheating cylinder 1s a thermo-
static valve 54 so arranged that its valve
stem 55 will be drawn downwardly when the

- temperature of the interior of the superheat-
ing cylinder falls below a certain predeter- | not tend to cause undue expansion or con-

heater cylinder.

_ At the |

mined degree. Adjacent to ‘the thermo-
static valve 54 is a bracket 56 supporting a

bell crank lever 57, which lever is connected

by a link 58 with the stem of the gate
valve 53. o -
Inpractical use and assuming that twoloco-

65

70

motive boilers have their blow-off pipes con-

nected to the pipes 33 and assuming further
that one of the§e boilers contains steam at a.

hundred and

fty pounds pressure to the

square inch and the other contains steam at
fifty pounds pressure to the square inch and

assuming further that the pipe 37 connects
with the exhaust of a stationary engine and
the pipe 52 connects with a stationary boiler,
then the steam and hot water will Hlow

through both of the pipes 33 imnto the hori-
zontal main 32, downwardly through the

pipe 31 to the compartment 17 of the mam
The check valves 36 will
prevent the steam from the locomotive
boiler having a high pressure from flowing

backwardly toward the locomotive boiler un-
der low pressure and the check valve 39 will

70

80

30

prevent the steam from flowing back into the

‘steam pipe 37, and the check valve 31* will
prevent the steam or water from flowing up--

90

wardly in the pipe 31 in the event that the
pressure from below should exceed that from

above. After the steam and hot water en-

ters the chamber 17, the steam will rise to the

05

top tubes communicating with said chambers -
and the water will fall tothe lower tubes and
both will pass to the opposite end of the cyl-

1nder.
through the tubes to the chamber 16 while

There the steam will rise and return

100

the water will fall and return through the

tubes into the chamber 18 from which 1t will

oradually and slowly run through the drain

48 to a point of discharge. Its heat in the

‘meanwhile will be utilized in heating the wa-

ter surrounding the tubes. The steam that
enters the chamber 16 will rise through the

pipe 50 to the chamber 27 of the superheater

and will then flow through the lower tubes
thereof to the rear ends and will rise and re-

105

110_:

turn through the upper tubes to the cham-

ber 26 and what remains of the steam at this

point will discharge through the pipe 51. By

this. arrangement of the partitions in the -

front ends of the lower cylinder, steam and

115

hot water will be quickly separated and both

will be caused to flow back and forth in the

tubes without commingling with each other

their heat which will be utilized in heating
the water surrounding the tubes.
Jocomotive boiler has discharged 1ts steam

and both will also give off practically all of -

120

After one -

and water, the operator uses water from the -

Fipe 43 for the purpose of washing out the
ocomotive boiler.. This water will be at sub-

stantially the same temperature as the inte-
rior of the locomotive boiler and hence will

125




- - traetion of the'boiler. - After the locomotive | and a steam: discharge pipe communicating

- steamy so that. the boiler may be used again
- with & minimum of delay for cleaning pur-
- poses: As: fast as the water is withdrawn

- hlled with water from the pipe 43.  This wa-

10 pipe:dl 5o ¢

7 vder-and the superhea

ter; Being approximately at boiling point,

- will permit the: operator to quickly get up

- . .

1

'
1

-

:
I

tat both the main heating cylin- |
ng cylinder are main-

~ tained: full of water at all times. In the

~the sediment or deposit that may
:'j__':.fr | 15 :

“ther that. the=su.£p~leyrfsﬁeam'fmm: the loco-
- motive beilers she

the chambers: 18 and 20 ~the o

' .
-
J

erator opens

PSR s should: be insufficient at any |
‘time to maintain the proper degree of heat |
- within the heater, then the thermostatic

- valve 54 operates to open: the gate valve 53
- andpermit theintroduetion of steam from:a

-~ The chambers 16; 17 and 18 at one end:of
;E::; : : :': Vldimg . S GE PRI

steam and t

arating device to separate the
e'water from a:locomotive boiler .

- and to give to each an independent circula~

 tien through the heater body. In order to |
. get the best results; it is' desirable that the
. steam be.arranged to pass through the tubes |

35 of the heater body and then back again |

. ‘toward: the separating chamber. Tt is also

 the tubes in the
40

more; | b}r L€ ’V‘mgﬁhe heater -ﬂbodiy' SO Al afnged, :

the heater under pressure and if: any

form compartments, two  horizon{ o
.' ti'OIle m 011’6"1 | compmtment to: fOI‘m upper, -
middle and lower chambers therein, tubes.
‘within the body portion communicatingwith
5 ;

water

closed ends, transve

4. In a de

] with: the: other chamber.

- 2. In a device of the class described, the

combination of a heater body portion having -
closed ends, transverse partitions within the
, dsto 70
horizontal parti-

bedy portions spaced apart from the ends to

‘ PIY fﬁpipef_-iiﬂﬁIiOdlleed; into the S'S-&i”da ‘middle

chamber, & steam discharge pipe communi-

‘the compartments in the ends, a heater sup-
| Ply pipe introduced into the said middle R
chamber, & steam discharge pipe communi-

| cating with the said upper chamber and a
-water overflow pipe communicating with the

-sa1d lower chamber, said: overflow pipe being

extended upwardly to a ‘point near the cen-

ter of the middle chamber and then down-

~cating with the said upper chamber and a o
er drain pipe communicating with the =

1 3. In a device of the class described, the

‘combination of a heater body portien having

C nsverse partitions within the -

‘body portions spaced apart from theends to =~

form compartments; two horizontal parti- 85 =

- and‘permit 101 oma | tions in one compartment to form upper,

- beiler into the pipe 31 which will cause the |

~ water inthe heater to:be quickly heated to |

‘middle and Iower ¢hamb ers therein, tubes
water imtne. heater $o:r heated to  within the body portion communicating with:
_thedesired temperature, whereupon: the: gafte |

ice of the class deseribed, the -
combination of a heater-bo dy portion having
o toward: the s g . At { closed ends; transverse partitions within the
~ .desirable that the hot water be- yermitted to |

form compartments, two horizental partl-

‘middie and lower chambers therein, tubes
within the body portion communicating with: :
the-compartments.in the ends , a heater sup-
ply pipe introduced into the said middle

| water overflow pipe communicating with the

heater b@dy '. di- 1

- pumpingisinecessary, it may be done in con-

1lec’bmnw:| th'“t*he CfB]ﬂWﬂterplpe leadin o to |
- theheatenbody. . .. . " T
5 5 : .

~ lclaim as my invention.

 titions ‘within: the body spaced apart from:

- compartments, a horizontal partition divid-

. Ing the compartment at ome end into upper |

&ndalbwerehambers,aheatersupply pipe-

 communicating with: one of said chambers j

combination of a

- theends to f@ét:masc_@mpamtmemjs_}-_';tuabeg, within. |

partments, two horizontal partitions in one

‘a heater supply pipe communicating ‘with T
_ _ 125
-communicating with said upper chamber; an |
-overflow pipe communieating-with the lower
chamber, a valve thercin, a branch above the

‘satd middle chamber, a steam discharge pipe:

‘tions In' one compartment to: form upper,

| chamber, a-steam: discharge pipe communi-.

cating with the said upper chamber and &
1 | 110
said lower chamber, said overflow . pipe being -
extended upwardly to a pownt near the center
_ | | 1mp . _ ol the middle chamber and then: downwardly
1d: pipe as: the: cold ‘water may be supplied | and having a vent opening at its upper por- =

5. In a device of the class deseribed, the
main cylinder having closed

~|'ends, transverse partitions within. the cylin-
Futlalmeas Iy mvenfion, - - | derspaced apart from the ends to.-form com-
o o Inea devace of the class described, a | '

' heaterbody portion having closed ends, par--

120

ot said compartments forming upper; middle
chambers, tubes withim the cylin-
% 1thin. | der communicatin ¢ with-said compartments,
fﬁh’é‘?ifb@ﬂjﬁ-if:p'i?frti'bii?'i?G.Gmmumc;aﬁmgs_ with. the | e

100
- -desirab] _ U | | ‘body portions.spaced apart from the endsto
- flow from the separating chamber throuch |
_ s boiler and then down: and:
- ] ﬂgﬂlﬂthTOthr thehﬁater bo d_y tO’W&I‘d |
NEn ment,theste&mandh@twater will each be |
- given an independent circulation: and they |
.+ will not interfere with each other. Further- |
SR
- may be extended: from the he: _
. reetly tothe point where the hot water is to {
- be used:and: Do pump. need be provided in: |




10

15

~ the other chamber, a superheater body por-

A , o _- - 927,494

valve extending upwardly to a,'point. near the 1 valves therein, -a heater S_upply pipe com-

center of the middle chamber and then down-
wardly and formed with a vent opening, a
drain pipe in the compartment at the other

end, and a valve theren. N
6. In a device of the class described, a

heater hody portion having closed ends, par-

titions within the body spaced apart from the
ends to form compartments, tubes within the

body portion communicating with the com-
partments, a horizontal partition dividing
the compartment at one end into upper and
lower chambers, a heater supply pipe com-
niunicating with one of said chambers, a
steam discharge pipe communicating with

~tion above the main body portion and having

20

29

30

35

40

45

closed ends, transverse partitions therein:
spaced apart from the ends to form com-

partments, tubes within the superheater
body portion communicating with the com-
partments, a horizontal partition in the com-
partment at one end dividing 1t into upper
and lower chambers, said steam discharge
pipe of the main heater body portion com-
municating with said superheater chamber
and a steam escape pipe communicating
with said superheater chamber.

7. In a device of the class described, the
combination of a heater body portion hav-
ing closed ends, transverse partitions within
the body portion spaced apart from the ends
to form compartments, two horizontal parti-

‘tions in one compartment to form upper,

middle and lower chambers therein, tubes
within the body portion communicating with
the compartments in the ends, a heater sup-
ply pipeintroduced into the said middle cham-
ber, a steam discharge pipe communicating
with the said upper chamber, a water overtlow
pipe communicating with the sard lower
chamber, a superheater body portion above
the main body portion and having closed
ends, transverse partitions therein spaced
apart from the ends to form compartments,

“tubes within the body portion communicat-

50

00

60

ing with the compartments, a horizontal par-
tition in the compartment at cne end divid-
ing it into upper and lower chambers, said
steam discharge pipe of the main heater body
portion communicating with said lower
chamber and a steam escape pipe communi-
cating with said upper compartment of. the
superheater. - -

8. In a device of the class described, the
combination of a main cylinder having
closed ends, transverse partitions therein

spaced apart from the ends to form compart-
ments, two horizontal partitions in one ol

said compartments dividing 1t into upper,
middle and lower chambers, tubes extended
through the body portion and communicat-
ing with the compartments, pipes leading

municating with said middle chamber, a
superheater cylinder supported on top of the
main cylinder and having closed ends, trans-

verse partitions therein spaced apart irom

the ends to form compartments, a horizon-

tal partition in the compartment at one end

65

w0

dividing it into upper and lower chambers, a

steam pipe communicating between the up-

Fer chamber of the main cylinder and the
lower chamber of the superheater cylinder, 7

a steam escape pipe leading from the upper
chamber of the superheater cylinder, a wa- =

‘ter supply pipe communicating with the
bottom of the main cylinder, a pipe com-
municating between the bodies of the cylin-

ders, and a water discharge pipe communi-
cating with the top of the superheater cyl-
inder. S

80

9. In a device of theclass des,cribed,”thé_:

combination of a heater body portion having

a water inlet and a water outlet, a separat-

ing device, tubes communicating with the
upper portion of the separating device and

85

extended through the heater body and back -

toward the separating device to a point of
discharge, tubes communicating with the

| lower portion of the separating device and
extended through the body to a point of dis-

90

charge, and means for introducing steam and -

water into the separating compartment.

- 05

10. In a device of the class described, the -
combination of a heater body portion, a wa--

ter inlet and a water outlet pipe communi-

cating with 1t, said heater body portion be-

ing inclosed to be capable of contamning.
water under pressure, a separating device,-
tubes communicating with the upperportion -

100

of the separating device and extended

through the heater body and back toward the -

separating device to a point of discharge,

105

tubes communicating with the lower portion
of the separating device and extended -

through the heater body to a pomnt of dis-
charge, and means for supplying steam and
‘hot water to the separating device. .
11. In a device of the class described, the

110

combination of a heater body capable of be-

ing filled with water under pressure and hav-
1ng a water inlet and a water outlet, a sepa-

rating device formed with an upper and a

lower chamber, tubes communicating with
the upper portion of the lower chamber and
extended through the body portion and
back to the upper chamber, said upper cham-

ber being provided with a steam discharge
pipe, tubes leading from the lower chamber
through the body portion of the heater to a

point of discharge, and means for introdue-
ing steam and hot water mto-said lower
N | 125

chamber. | - - _ |
12. In a device of the class described, the

_ combination of a heater body designed to
{from the bottoms of the compartments, | contain water under pressure and having a

115

120



. water inlet and a water outlet, a separating | to the lower chamber, a water discharge pipe 10
. device having upper, middle, and lower | communicating with the lower chamber, and =
-+ chambers therein, ubes ‘communicating | means for mtroducing steam and hot water
. with the upper portion of the middle cham- into the middle chamber.

.5 ber and extended through the body portion | Des Moines, Iowa, June. 15, 1906.

-~ andback to the upper chamber, asteam dis- |~ DAVID W. CUNNINGHAM

.

.~ charge pipe communicating with the upper | Witnesses: L
= chamber, tubes extended from the middle | S, JHRI S
. chamber through the heater body and back | J. Ratew Orwie.

VST Cmmsry,
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