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| -_-_?.-.mﬂrl exact deseription of the i Ill*i?#“’iﬂfm srieh

. ro it

Codts ﬁﬂnbmaf- back and forth upon i{self issub- |
o stantially a
o in b
- cannot bo gre mh increased by inecreasing to |
any mnmdpr ible oxtent either the diameter
~ orthelength of the pipe consiity iting the coils,
-~ for reasons thersin set forth, and I 1}1}mted

40

45

- .T{}‘ e:aZF mfwm it Y CORCEFYL,

_cmss described in Lelters Patont frmme:l tﬂ :
me; No. 300,185, dated o HeJU 18 ;

,sppﬁﬂmu in which a coil of pipe is inclosed
. in a steam-drum, which ; supplies the heat ve-
- quired to wm;m"am Lqmd fiowing through |
 the coil

- at toe upperend of the ¢oif and, with the va-
por generated and constantly increasing in
- aolume, flows

_'pa% off by one conduit and the more or less
;?mweﬂtmteu liguid by another. L

. dated December 28, i 586, I deseribed an evap-
orating apparatus in *vhmh several ‘stl’&lﬂ"h?
_,pipe are placed horizon uaﬁ v aud fmﬂuged 10
series in a vertical plan

of the pipes gradually from the inlet- -pipe to
~ the Gutlet-plpe of the eoil to pmwde for the |
- constantiy-inereasing volume of ihe contents |
of the coil as the OVa])01 ation pm{‘*eeds
this patent I suggested that a standard va-
- porizing-coii should be about seventy-five
feet in length, starting at the inlet with a di- |

~ereasing gradually io adiameterof about four
_inehps ab its omlet

HOMER T ETARYAW OF 'T‘OLFDG OIHU i‘:a SolGN
© PANY, OF ME{,HAN}‘F SVI L, N EST-T'

YARY

AN COM-

Vﬁ@uum wwm RATING &Wﬁﬁ&wruw ,

-l ——

5PEMIFICATMI\& iormmg part of Letiers Patent No, 485,818, dated November iy 1 %@ﬁ#m '

&nphma,twu flod }f’ﬁhruhry 7,1881,

erial Mo, 280,638, (Wo model.)

- Beit known that I, Hovur T, Y ARYAN, a
t“lEMPH of the United Eammuﬁ residingat T{ﬂ{:dﬁ
in the mum}'m Luneasand State @?Gﬂm have |
invented ceriain new and useful Iﬁ:}pz*we-
ments in Evaporating Apparatus; and 1 do

7
hereby declare tha fol owing fo bea full, clear,

aswillenable othergskilled in the art to whmh
1t appertaing to make and nse tho same.
My invention relates to apnaratus of that

o desmlbm i that patent an a***r,p{i ating |

The liquid to be evapwated enters

through the eoil and is (hi“:‘i'
- charged into 5 Hﬂlpm"mn g trap or chamber,
from which the Vapor is catised or allowed ’m

AIn Letters Patont granted tome, No. | 155,200 .

Wil

and so connecied
nd £o end as to form m 1{.}1*{1‘1}1319 chich by

equivalent (o the ”‘ﬂllflﬂ%bxlhﬁd

atent \m 300,185, 1 stated in thig pat- |
ent, No, 355,240, that the o i}}::tmfv of such c{}!l& |

out thei nnpm tanee of iner mww the diamoeter

It |

ﬂmeter of & bout two and ene-half inches,-in-

Iu a3 e:-ml m: Ujﬁéib duﬂm

&8 six and one-fourth tosixteen—and {
ten

not teilie sguaresof th
to

by vaporization as

at the ouflet as ars the squares of the dia Li’ﬁf‘
tersol thelubesattheinletand outlet --~--‘E,%::1 1
'F f“ﬂ*ih" |
(3 of given lengths of tubeatthe inlotand
outiet ends will ha m each other in the samn»
ratio; but inasmuch as the cireunfer Gioe of
tizbes are ;f_wopowﬁnfﬂ totheir w.m ’{’Wt' T AN
air digm
}{f‘

Vo

GYTY Fn .h"-r N ; E’I. =k

o
el I

soe inal the healing -
lengths of tubse at the «:‘mpmnf Emf or
Smudmﬂ ¢oil will be o egch other as WO i ml |
one-half to fouroniy and not like the mmm; s, -
as six and one-fourth to sixtesn., Sinece the
mum}mf*al ratio Letween the snrfacenf o shibe 00
of & given length and its crpacity in cubic
ins i‘:em {T}HHHH;’L S 08 it ﬂmmﬁtw IS 1ne lmﬂ.ﬁu 4.5
1t foiiows that the heating effieienov of a touhe
with reference to i'tfz; enbig E&}:‘:‘witg e:mw _mﬁm* -
as the diametsr is increased. culic inéh
of water when cmwwtuﬂ. into vapor at alnos-
phieric pressare occen pies a space of abont o
cubie 1001‘, and thereforo fo provide for i"wf
inerease of volume of the contents of a coil
it moves toward the dig-
charging end T suggested in my former mb
ent a gradual inercase in tho diameter of th 16
tubes eomtlmtm;r the coil toward the di::,

|||||
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“gharging end; but the increased {Hpawm ¥
for the flow and discharee of the eonien ?:” {.,a
| the ¢oll thus atftained is attonded "f;miu L i
“minished heoat cing-surf
cereased confents of the eoil.

8o

fo Ehg i‘

Wk Tﬁ:idii vl
S t}” 'EJl";'h"**'“."t; o
- '% I"ET (1{ “'J”{m- ‘F
coil ab mimumm

T have in the coll which i
this m}pimfmm] provided fo
crease in the capacity of &
distances from its *'et.,emmfr end.. This J._a.:;_@
net by increasing the diameter of the fube
gonstituting the cml but by dividing them .ﬁ,i'
intervals into any desired number of branch
‘Ltwos cach preferably of the samo diameter

5 the inlet or initial pipe, thus increasing
hmi, | the heating-surface. of the coil and its
capability to per rmit a fr eo flow and discharge
of it contents. -

Figure 1 of t
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the d 'zmﬂ'mm shows & horizot.

- tal lm‘ah}tmtwa] section ¢ £ an apparatus ¢on-

taining tobes arral &:‘{aﬂi sections whinrh form
an ﬂ(]l Hivalent to a coll , whereby I secuve i‘"}z &
AGVARTAZOR WIHCH m.v-ﬂ set forth. Figs. €,
3 L fm{i :) ;:J.m W s-seetions of the ’Luhe%_
' mil z. 1showthis con-
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represents an end view of

0

30
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&', 80as to form

spruetian for ghe 3akze of ¢clearness,
tice the construetion shown
8 of the drawiangs will he

Inp
in I'igs. 6, 7, and
preferable.  Fig. 6
represents g vartienl longitndinal seetion of
“L evaporating eviinder containing the con-
ecled series of Svaporating-lubes.

=

5

: the cvlinder at the
discharge end of the tubes with the cCover-
plate of the return-bend hesd removed. Fig,
¢ rapresents an end view at the front end of
the oylinder with tise cover-nlate removed.

ihe apparatus shown in Wi g. 1 consists of

beating chamber gy cylinder B, hinving a head )
tnpe-sheel |
| made by the employment of the construction
| deseribed in Tetters

or tube-sheet ¢’ a5 one apg aud g
d” at the other ang.

. I heinlet or initial evap-
oratiog-tube § ix

suitably sef in the tube-shest
atight joint and prevent leak-
288 of steam from the hestin g-eviinderaround
1, and the discharee-ighey 0%, U7, b,
being similarly sei in the tube-sheet /. A
Pipe Pis provided forthe admnission of steam
or other beating medium to the cylinder B2
224 2 pipe » for the withdrawal of water of
condensatinn, A4 suparating-chamber A may
08 connecied to the dischargs end and Pro-
vided with dash-plates 2y With 2 vapor-cut-
ket D% and with a liguid-ontlet ¢’y as shown
in Hig, G, |
- The liguid io be svaporaieid enters the ap.
s vhrough ths tabe b, Titls tabe de-
18 contents into g SeCLion consis
two branch tubes 6 and 0% whieh discharge
into asectivi composed of thres branch tubes
& 6 and 5%, whish in turn cchanects with and
discharges is contents into u section corm.
posied of four branch tuhes G, 0%, b5, and 19

which dischareas fig contenis into the seng-
rating-chamber A, Tp will D& apparent on an

4.0
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Insnection of ¢
in Iigg, o 3, 4,
e oL egugl ]
sSection

€ Lross-sections of the tubes
0d 5 that if the tubes b 3 12
pgih ihe cubie contents of the
of tubes 0’ and 2% is twico
that of the initial tahe o' and thut its hoat.
ing-surface is bwice that of the inilisl tube:
the cubic contents of the section . composed
of tubag 5% L4 and 1o is three times that of the
initial tuhe zud s heating-surface thyeo
limes that of the initial tube, and the cubie
conrvents of the section compaosed of tubes &,
0 o' 15 four timeg that of the initial
viabe and its seating-surface also four +] mes
| nibial tube. Ly this arransemaont
ol fubes, snerefore, the heating-suvface of the
APPETEIBS incragses directiy as the capabilify
' 3 ceommouate the fiow snd dis-

{‘.-l"-l-.
et
et
ay
Fllrun
ey
&
o

3
FIOIY ane b P & x et
THeir contonta 15 nereased,

7
T b
roe Of
Theinitin tubs, instead of discharging into
& BeChlon eomposed of {wo braneh tubes, as
SEOWL, Ay discharge into s section coMmnosed

of avy desired nmnber of tubes, snd yet the

fame rallo in any given socetion Letween the

. - g Loy e ]
CUDIC ¢onienty

.
s v,
: 3 LN LI e e e % E e o .
Gz ineressing in cubic ctutents in th
1

Lhus ¥ may

x e - “ 3} '.‘-.] “a " - i r e : . Y3 4
BION 1 0 5 4, as shown in § s, ]

ot the tubes and their COT-
deating - sitrface will be preserved,

Have sections whieh tnsicad of
DroCres-
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g
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Fig, 7

fing of

rac- 1 in the progression 1

and H? |

o
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P l ~nler. -y

Hflows from the

4B5, 315

2 4 3, &e., and the heat-
ing-surface will inerease in the same pro-
gression. -
In Figs. 6,7, and 8 I have shown a construc-
tion which will be found preferable in prac-
tice to that shown in t'ig. 1. | _
This apparatus consists of 4 heating-cylin-
der B? containing the evaporating-tubes 5 b’

b*, &e., which are suitably sef in the tube-

sheets ¢’ and (¢’ at each end, so as to make
tight joints.  The initial tube b discharges
into a section compesed of two tubes, which
are arranged parallel to it, connection be-
tween the initial pipe and the section being

Patent granted to me
May 22, 1888, No. 388,334—that is to say, by
return-bend heads (2 and M, provided wiih
partitions I 7, which when the cover-plates I
and Loare in place form aolls n 7/ n'', &e.,
and o o' o™, &, | |
1'he return-bend heads (2 and M are of tri-
angular form, and each is set with an apex at
the top. The head (2 is divided by horizon-
tal plates. b into cells 1 0’ w7 /" n7, as
saown in Tig. 8, and is closed by the outer
Mate K, which is rivetad or bolted to its outer

ffange. The head i35 secnred by its inner
Hange to the tube-sheat ¢/, and the partition-

blates & are fitted to make ti ght joints against
sucha {ube-sheet, so as to form tight cells eon-
necting the adjacent ends of horizontal rows
of tubes. The return-hepnd head M is secursd
to the tube-sheetd’ and is provided with hori-
zontal partition-plates L, dividing it into cells
0 0" 0" 0" ¢ angd is glosed by the plate L.
The dguid-supply pipe I’ connects with the
coll n of head (% the pate K having an open-
ing for such purpose., Plate T. of the innper
head M is provided nearp its bottom with a
bhorizontal oponing m, leading from the bot-
tom ceoll 0”7 1o permit the discharge of vapor
and liquid from the lower sot of tubes 0% to
0%, inclusive. A separating-chamber A2 may
bo connected to the apparatus when it is de-
sired to soparate the liguid and vapor, into
which the last series of ftnbes 1 the coil shall
dischavge. Tt is shown in FFigs. 6,7, and 8§ ag
provided with dash-plates 4, & lguid-dis-
charge pipe o, and a vapor-outlet D%,
According to this my preferred eonstrue.
tion and arravgentent of the evaporating.-

‘tabes, the inlet or initiaj evaporating-tube

connecis the cell » with the eall s and two
tabes &7 and &? connest cell o with cell 2/) be-
Ing equivalent to s divicion of tube b intotwo
branch tubes.

necteell o’ witheell o', Three tubes % 07 and
O conneet cell 0f with cell n"’, and so on, an

Inereasing number of fubes conneeting. the
suceessive cells, The Liquid to be evaporated
supply-tank throusl supply-
pipe I’ to the initial pipe b of the series, and
thence through eight sections of braneh tubes,
whenee the lguid ang vapor are discharged.

» W18 1Devoease § The sections of the evaporating-coil in this

Three tubes U7, It and 1% con. |
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‘number of tubes for

“til the last seetion, Nos. 37 to 42, 1n which the
the sake of convenisnece

“inarranging them in the heating-cylinder is

~diminished to six, which
- ameter, so as to he substantially

‘be twelve fet Tong T obtain the
‘of a coil about one hundred
-long, lucreasing gradtmllyi_n capability to ae-
-commodate the volame of liquid or Hguid and
yapor contained in it from unity in the init-

are of increased di-
equivaleiif

- 1n capacity to nine tabes of the diameter of
10

the initial tube, - By this arran gement of the
evaporating-tubes, if cach tube is assumed to
equivalent

- 1al tobe to albout nine times that capability

~1In thedelivery-section, the extent of neatin
‘surface also being inereased in the same
1t in any section it is desired to diminish the
heating-surface '
to accommodate the flow and disecharoe of the
eontents, the number of tubes
~the section may remain the same orbe dimin-
ished and theirdiameter inereased.
any desired relation may be established he-

20

atin,
and preserve the capability
constituting
in fact,

ween the heating-surface of eaeh seciton and

- its eapability to accommedate the flow and

. discharge of iis contents.
| ifz,_ Eﬂ' :.- _
- tubes may be used, which shall conneot with

Instead of a single initial tube, two or more

- and disehargo into & section composed of an
- inereased number of tubes. This arrange-

~ ment of tubes i3 included in oy invention;
- 35

but I prefer the arrangement shown hereln,

- where but a single inlet-tube is omployed,

- ;;;:.

~aud heads such as are in ordinary use by
steam - fitters.
-adapted to De used as a vacuum anparatus,
when desirable, and may be combined with

- effects.

I do not limit myself to the mechanical
eonstruection shown,in the drawin @a, a8 16 18
obvious that the iubes and seotions ma Y D
otherwise connected together withont a leat-

rhr

ing-chamber—for instance, by return bends

1
[ J

U=

My improved apparatus is

like apparatus to form double and muttinle

and eight feet

(Y
...t"_}+-

I n Bt T A Sy
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" TETE O aldal .
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!

M-—-*“ﬂmtm

eylinder, the injtial tube connecting with and
discharging its contents into a seetion com-
posed of two or more Dranch tubes, which in
turn connects with and diseharges its con-

tents into a section composed of an increased

number of branch tubes, and so on in pro-
greasion, whereby any desired relation may
e established between the heating-surfaco of
each seciion and its capability t¢ aceommo-
date the flow and discharge of its contents,
substantially as set forth. |

. In an evaporating apparatus, an evap-
orating-ecil eomposed of parallel tubes ar-

ranged in sections in & heating-cylinder, the

mitial tube connecting with and dischareing
it contents into a section composed of two or

- more Lubes parallel to tho initlal tube, whiclh -

i turn connects with and discharges its con-
tents into a section composed of an inerenscd
number of tobes alse parallel to theinitial
tizbe, substantially as and for the nurpose
set {orth. w

3. In combination with the retnrn- bend

- Reads having celis of progressivel y-incroasing

3 + 3 ¥ 'u* e . o =Ry ok ; SRR S STRX "‘r":"
YA gtiiwﬂ 2eries of oy e b} ﬂtnﬁg"{ﬂbﬁfﬁ: GO GO
N 1L successively-inereasing number with

such cells from the single liquid-supply pipe:

at the top toward the discharge-tubes at tho

bottom. |

4, in combination with the refurn-bend
aoads divided into suitable eslls, the series of

evaporating-tubes conneeting in sncesssively-

ingreasing number with the suceessive cells

from the inleb fo the outlet end of the sevies,

2 bBeguia-supply pipe eonneciing with a cell

b the inlet end, o separating-chamber con-

1eciing with the discharge end of ine series

A tubes, and a
b

¥

Ty
Lt
vae tubhes, subsiantinlly ay deseribed.
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enting-chiamber surrounding

485,315
apparatus increase as to the number of tubes | T alatm— I '
it each jn the progression 1,23, 4, 5,6, 7, and | 1. Inan evaporating apparatus, evaporat-
3, and the tubes are of aniform diameter un- ing-tubes arranged in sections in a heating- &
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