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Lo all whom it Ml concern:

‘Beitknown that I, Tozaruro SUzUKI, 2 sub-

“Ject of the Emperor of J apan, residing at No.

401 Jibeishinden, Sunamura, in the county of
Minami-Katsushika, in the Province of Tolkio.
Japan, have invented certain new and useful
Improvements in Vacuum Evaporating Appa-

‘ratus, of which the following isa specification.

My invention relates to piled vacuum evap-
orating appa.atus wherein a piurality of dis-
tinct evaporating chambers or pans connected
In series codperate with each other in the op-

My invention relates more particularly to
evaporating apparatus wherein liguid during

" the process of expansion is passed through 2

series of evaporating chambers or pans, one
of the serics, preferably

while the remaining chambers utilize dis-

charged vapor of companion chambers as g

heat agency to effect further expansion of the
liquid in succeeding chambers. | -
My invention is an improvementupon appa-

ratus covered by Letters Patent No. 7 64,393,

1ssued to me July 5, 1904, wherein the evap-
orating-pans are shown as separate and dis-
tinct structures.
stantial improvements in my improved device
over the patented device by combining the
distinct pans in a single com posite structure.
One of said improvements consists in provid-
ing a plirality of evaporating-coils and in the
arrangement of said heating - coils -in layers
and desirably in staggered relation with each

other, thereb,v'materially inereasing the.evap-

orating efliciency of each chamber. = A fur-
ther improvement, consists in utilizing the
gravity flow of liquid from one chamber to
the other to effect rotation of

- disks, thereby avoiding the employment of

- heretofore necessary. .

43

auxiliary mechanies] appliances and power

My invention possesses other important ad-

vantages, which will be more tully described |

by reference to the accompanying drawings

" and will be more particularly pointed out in

‘the appended claims.

In-the drawings, Figure 1 is & view in ele-

5¢ vation of a device embodying the main fea-

the first, being sup-
-plied with a heat agency froman in itial source,

I am enabled to effect sub-

| draw a portion. of

distributing-

tures of my invention. Fig. 2 is a vertical
section on line'? 2 of Fig. 1.
zontal section on line 3 3 of Fig. 9. - Fig: 4 is
a horizontal section on line 4 4 of Fig. 9.
Likecharacters of reference designate simi-

lar parts throughout the different figures of

the drawings.

Hig. 3 isa hori- -

55

The device herein shown COMPrises a series

of twodistinct evaporating-chambers 1 and 2,
embodied in a single composite structure 3.
Uach of the chambers 1 and 2 is a complete
and distinet section of the structure 3, which
latter may be expanded or contracted in size
by the addition or subtraction of one or more
sectidtnal chambers. Thus an apparatus of
the desired capacity may be supplied without
the necessity>of designing and building a

spe-
cial structure. Thae advantages of this fea-

‘ture are enhanced by constructing the lower.

or base portion 4 and the y I per or hood por-
tion 5 separate trom the chambers 1 and 2,
The points of juncture of the several sections
are provided with annular attaching-flanges
6, 7,8, and 9, whereby the evaporating-cham-
bers may be joined in a hermetically-sealed
structure. A thermometer 10 is desirably
provided to determine the temperature of the
chambers 1 and 2and a gage 11 to determine
the degree of vacuity attained in said cham-

‘bers.  Windows 12 are provided to enable the

operator to inspect the interior of the cham-
bers. -An air-cock 13 for admitting air to the
chambers 1 and 2 is provided, as shown, upon

the chamber 1, the bhase 5 being equipped

with a level-gage 14 to enable the operator to
determine the amount of liquid which has

- settled in said base and, If necessary, to with-
the same for purposes of -
~An air-exhaust pipe 15, lead-

examination.
Ing from the chamber 2 to an air-pump (not
shown) and having a ‘
whereby a vacuum in the chambers 1 and 2
may be produced previous to starting the
evaporating operation. e o

Each of the chambers 1 and 2-comprises an
annular wall

the other end by an integral base-wall 17,

valve 15% is provided,.
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16, open at one end and closed at -

which preferably constitute receiving-pans for

the said chambers. .
united to the walls

. Vertically - projectilﬁ; -
- bearings are separably




&

: and ex_ténd u p_mﬁ_rdl’y

therefrom 10 planes co-

~ incident with the axes of said chambers, Said

~_conical tu
upon their
‘serew - threads adjacent thereto.

bearings. as herein shown,
bes 18, having annular flanges 19
lower or larger ends and internal
A Hanged

. nut 20, baving & projecting otud 21 equipped

10

' Said walls 17 are
- posed apertures t0 permit the
~ through of the studs
into the base of the tubes 18, as will be clearly
‘gpen by reference

92, which pass
- bearings 23, separably united with the tubes

- 20
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‘with exterior
erably cooperates

threads, 18 provided and pref-
with the threads of sald
tubes 18 to clamp ihe lagter upon the walls 17.
provided with centrally-dis-
passage there-
21 and their insertion
to Fig. 2. Said studs 21
form seats or lower hearings for rotative shafts
throush and operate in upper

18. A lower bearing 04 is provided and, as |
shown, 18 removably secured in the studs 21,

which are provided with antifriction mechan-
rom 25, Said shaft 22 carries npon 1ts upper
end a rotative distributing-disk 26, compris-
ing an open chamber formed by a-lower wall

97. a vertical wall 2o, and an overhanging wall
09, Said disk is d esirably mounted on the

shaft 22 by means of a seat 30,,having an an-
nular flange 31, upon W hich the said disk 18
directly cented. A series of apertures 32, hav-
ing projecting flanges, are formed in the lower
wall 27 of said disk 26, causing the liquid there-
in to attain some depth, O that a uniforip over-
flow upon the heating-pipes below
focted. Saiddiskis also provided with Impact-
blades 33, which, a8 herein showin, extend be-
tween thelowerov erhanging and vertical walls
07,28, and 29. A supplyof liguid to the disk 26
may be offccted by meansot a pipe 35, having 2
valve 356% which pipe enters said chamber 1

and carries upon 1ts ‘nner end a nozzle 36, the
latter being positioned

liguid passing therethrough against the blades
33, thereby atilizing the torce chus imparted
to rotate the distributing-disk when it "is de-
sirable to effect such rotation. Liguid may
also -‘be‘-.s.u@_.plied to said disk 20 by a pipe 34,
which enters thachamber 1 _?,nd projats there-

~in a sufficient distance to C&ITy the liquid to

- the distributing-disk 26,as

N
f "

65

" vided for said

struction: A

L

will beclegriy

by reference to Kig. o, A valve 34" is pro-
pipe. 1In starting the appara-
tus the valve 35" 1n the pipe 85 may e opened
sufficiently to start the disk 26, and

ply of Liquid, if needed, 'may
opening the valve 34" 1x
the liquid overflows the,

arranged concentrically arou |
is provided, sald pipes being grouped 1 layers
spaced apart from each other,.t
layer being 1n staggered

]

to tlie pipes ofadjacent layers.- ‘Said pipes pref-

Jesivably comprise

in a manner to direct

STCH | |
46 is provided with 2

when the-
latter attains the desired speed & further sup--
he secured by
in the pipe 34 When
flanged apertures of
the Jistributing-disk 26, 1t falls upon an area
of heat-surfage desirably of the, following con-
plurality of pipes 37, proferably.

d said shaft 22,

he pipes of one.
relation with respect s &
1 valves 50 51

[— LT e —r—
1

of removing the same
desirably provide

axcept

FRH,20U

erably occupy ihe space intervening. the dis-
tributing-disks 26 and the bottom wallg 17 of
ench chamber. The stageered relation of the
dlifferent layersof pi DS Serves cffectively tore-
ceive the liquid asit talls fromthe distribating-
disks 26. The |
with pipes of the Gyst laver is caught bv the
pipescia succeeding ov lower layer, which are
out of vertical linement with adjacent layers
of pipes. The provision ot & plurality of pipes
avelds the necessity of providing PUINerous
receiving-pans for the anevaporated Lcpud.
This construckion 18 also offective when it 18
desired that the 11gu id shouid.
the chambers. A greater or less contact area
hetween the ligunid and pipes 37 may be effect-

said liquid 1o tailing to contact:

seeumuiate in

70
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ed by simply regulating the draining of cham-

bers 1 and 2. 1 desirably mount the pipes: H
in a manner {0, permit thetr remmoval from the
chamber by an operation hoth simple and ef-
fective. Lo this end a lateral hollow exten-
sion 40 is formed upon each of the chambers
1 and 2. having a passage of suficient dlinen-
sions to permit the bodily insertion and witi-
drawal of the pipes a7 when access 0 the
same or to fhe interior of the chamber is de-
sired.  Previous to withdrawing the pipes
97 it is necessary to remove the centrally-dis-
posed bearings {2 from the chamber to which
access is desired.  in order that the pipes 37
may be more onsily handled in the operation
from the chambers, 1

L]

a- aounting ©o which both

ends of eaeh pipe of the different layers are
rigidly attached. Said mouniing preferably
consists of a hollow chamber 41,

ingress and egress compartments, to the nnexr

walls 42 of which the ends of the pipes 37 are
attached. A dividing-wall 43 is preferably

located in & manner Lo Cause all of theingress-
pipe endas to communicate with the ingress-
corppartment 44 and .
communicaiew th the egress-com
Said mounting 18 desirably
ing flangés on the extension
supply pipe

artmem} 45,

40, A sieam-

90

95

100
divided nto

Y

21 of the egress ends o

holted to project-.
46 communicates with the com- -~ .

partient 44, causing steam to flow through

the plpes

valve 46",

the outlet-pipe 47. ©,

37 and pass iherefrom through com-
{ partment 4500 an outlet-plpe 47 Said pipe .
stepm-gage 46 and &
A valve 47%1s also provided for

1

The construction of the second chamber 2

lied.

diske 26 of chamber 2; are simil

is desirably similar in all. respects te that of
chamber 1, hereinbefore described, and like
" characters of reference arg app P
and 49, which supply

I2¢

. Pipes48 o
liquid to the distributing-

spects to supply-pipes 34 and 35 of chamberd,

the wall 18 of

+

through

that instead of extending ‘outwardly E

£25

they com= . .

municate with chamber1 and drain the refrom’

the liquid retained by the
pipes 48 and 49 are controlled by

1

by operafting -
The chamber 2 ia provided, ¥ *3°
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- -is.chamber 1, with a removable mounting 41

'
[
]
1
-
oL

- ¢ cating with the Ingress ends of said pipes 37,

A 1
JF -
Lo |

T . -

o of apipe 56, with the

. -
L] ' . ) r
-
L
- L}
L
.

for” pipes. 37, comprising a ‘divided chamber
having an Ingress-compartment 44, commuini-

and an'egiéss compartmient 45, communicating

vapor discharged from

.10 orating-pipes, 87 of:chamber 2. An outlet-

- upipebs, having, a valve 54. leads from the com-
ypartment 45 of chamber 2 o a suitable con-
+-denser and pamp. N0 .
- While the operation of the apparatus may -

L I
. ._J- .
r_lr" = .

- - Pithlation m

+ (Not shown.).

be obvious from the feregoing, ‘a brief reca-

ay facilitate a clearer understand-

T

» +.In starting the apparatus the confined air is
j};r-i‘thdrawn.throughﬁ the pipe 15, which leads

toanair-pump. " (Not shown. nc
.zoLof the pipes 48 and 49 are’ opened to os-

- :tablish communication between the chambers

_ f"_"-'ll;_-_-_ﬁ'i_l'fid.&j?.'-,.'.'*Va,_l've 46° of the steam-supply pipe.
18 closed; so, also, are valves

25

108eq; . 34*and 35" of the
lignid-supply pipes 34 and 35 to chambei 1.

. Valve 54% leading from the base portion 4, is

~ “~closed, while valve 99, controlling communi-

- ‘cation between
. chamber 2, is opened.
parts of

sald base

the apparatus from which air is to

- be withdrawn are now in communiecation with
- each other and the pipe 15. ' The gage 11 is
. also in geners) communication with the sys-

. tem, and' the same is relied upon to indicate

40

45

the degree of vacuity produced therein,

suming that the desired vacuum has been pro-
“duced, -the valve

- sage through the

~ ~.chamber 1 is effect

15" 18 closéd. Steam-pas-
eyaporating - pipes 37 in
d by opening the inlet-

. pipe 47, After the steam in-the pipes 37 has
produced the required temperature in the
. chamber 1, as indicated by the thermometer
10, valve 35* is

opened to convey liquid to

~ the distributing-disk 26 by means of pipe 35

- and the nozzle 3. _
. pact of the liquid against the blades 33 effects
.~ rotation of the disk 20, serving to dis_i:ribute‘ i

As before stated; the im-

- uniformly the overflow through the apertures

LY
E
. A
[ ] | ]
.:‘ 1.‘ 55
] fl

I.6o

bartraent 44 of the chamber

- 82 upon the steam-coil or evaporating-pipes

37. The contact of the liquid with the pipes
37 and its the high temperature

subjection to

. of the chamber 1 produces ‘expansion in the
. formof-vapor, which rises from the chamber

1 to the hood 5 and passes
whereby it is conveyed to

- discharged from chamber 1Jn passing-through_

~the coils

o .

25

87 of chamber 2 is utilized therein
as a heat agency to effect distillation of liquid
from. chamber 1 which has not been expanded
by its passage therethrough. The liquid con-

by valves 50 and
| like manner. to
of th

with the egress ends of sald pipes. The in- | chamber 2 is maintained by an air-pump and.

“:gléss-compartient cominunicates, by means
;:,h ood-5 to :convey the
‘¢cham ber 1to the evap--

por. ; |
tion of chamber 2 may be drawn off by valve

valve 54°, seryes

) -Valves 50 and.

se portion 4 and the |
It will be seen thatall |

rotation thereof. |
2. The combination, in a composite evapo-.

tents of chamber 1 is then conveyed to cham-

ber 2 by means of pipes 48 and 49, contf_o!led ..
51, which pipes operate in a

_ pipes 34 and 35. Circulation
e vapor through the heating-coils of

condenser (not shown) connected with the out-

let-pipe 47.  Thus any condensation of the va-

por first admitted is prevented from forming
a trap and impeding the passage of said va-
The liguid remaining in the lower por-

55 into the base 4, where a pipe 58, having a
to further convey. the re-
maining liquid to any suitable destination pro-
vided. - . .
The operation of
invention does not |
device of my previous invention covered by

Letters Patent hereinbefore identified, and .
secured by said patented

the improvements
apparatus are also present in the device de-
scribed by the foregoing, together with ad-
ditional im provements already fully set forth.
It will be obvious that changes may be made
1n the construction herein shown without de-
parting from the spirit of my invention.
‘Therefore what I claim, and desire to se-
cure by Letters Patent, is—
1. The combination, in a composite evapo-
rating apparatis including a series of evapo-
rating - chambers, . perforated distributing-
disks for said chambers, and means whereby
liquid may be supplied to said disks to effect

rating apparatus including a series of eVapo-
rating - chambers, perforated distributing-
disks therefor having impact-blades, and lig-

uld -supply nozzles adapted to direct liquid

against said blades therehy effecting rotation
of said disks. | o
3. The combination, in

8

75 .

80

the deviece of my preé_enb' |
differ materially fromthe

Q0

95

100

105

a composite evapo-

rating apparatus including a series of evapo-

rating - chambers, perforated distributing-

II0

disks having impact-surfaces, and a liguid- -
supply nozzle adapted to direct liquid against _ |
said surfaces thereby effecting rotation of said

disks. * .

4. The combination, in a composite evapo-
rating apparatus including a series of evapo-
rating-chambers having rotary shafts, perfo-
ldistributing-disks separably mounted on

.

and a -liquid'-sﬁppl,j»"noy;.zﬁle'adapte'd to direct

liquid against said blades thereby effecting ro-

tation of said disks, - |
. The combination, ih a composite evapo-
rating apparatus comprising a series of evapo-

rating-chambers,operative distrib uting means

therefor, and mechanism whereby liquid sup-

plied to said distributing means serves to ef-

fect operation thereot.

6. The combination, in -an'evaporaﬁhg ap-

| paratus, of evaporating-chambers, distribut-

said shafts, said disks having impact-blades,
‘120

1151

125

130
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. :?35;??33 "

. ng dlsks for said “chambers, and meaus | tarv - sha,fta dlstributmg - disks q&p&rabiv

/' whereby liquid may be: supphed to said
t

0 eﬁect rotation. tharet}l I

d1skq mounted on said shafts, said disks having im-

.f"'-'pHCE’bTaaes, and a liquid-sapply nozzle adapt-

20

. The combination,. in an evaporatmﬂ &p- ed to direct Ilqmd against said bladbs t.he 'eby .'

Sy p,_u a,tus., of .evaporating- .chambers, distribut- effecting rotation of sf;ud disks.

ing-disks therefor, having ‘mpact-blades, and | 10. The combination, in an ev ft{mmtm@ &p-—-'.‘f;f'.
n) hqmd-supplv nozale adapted to direct g aid | paratus. of evaporatmw -chambers,. operative

‘against said blades theiebx ef:'fect,mg I‘Ot&tiﬂﬂ '}_dlﬁtl“lbutmg means theretory and mechanisi .
.-'_;{__wbamhgr said-ligquid supplied tosaid distyribats

of said disks.

'''''

1o = 8. The combiﬁatwn, inan evapomtmg ap~f -;__mg means serves to effect operaion. thereﬁﬁ f_
~ paratus, of ﬂvapomtmmchambcrs distribute | Intestimony whereof I aiﬁ:; my faak, amw 1

IHW*JISkbh&Vlng lmpact-sm*faces &nda 1(1111&-*5'-111'&3@&% of tw{) mmesgam B .

supply nozzle adapted to direct hqmd against | T
- sald burmceb therebv' eﬁectmw rotatmn 0 smd e T Ol’ABURO &U’“
& disks. - Wztnes:»es.-

9. The combmabwn, in an evapamtmg ap~ B. 5. ’WILLEE.,

paratu% of eva poramnﬂ'-chambnrs havmﬂ' ro—'y Y. JSHIWARA.

ﬂl
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