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CIIARLES ORDWAY OF BROOKLYN NEW YORK, ASSIGNOR TO THE

' YARYAN (JOMPANY A CORPORATION OF NEW YORK

VACUU M EVAPO RATING APPARATUS.

" _-: SPECIFICATION fﬂrmmg part of Letters Patent No. 714 513, d&ted November 25 1902
. B Applmatmn filed Novemher 9, 1901, Serial No. 81,681, (No model,)

TO all whmn it may Y concern:
Be it known that I, CHARLES ORDWAY a,

_eltlzen of the United Stdbes and a 1@51(1@111: of
‘New York, borough of Brooklvn county of

Kings, and State of New York, have invent-

- ed certain new and usefal Improvementq in
- Vacuum- Evapora,tmfr Apparatus, of which
~ the following is a spemﬁcatlon reference be-

. inghadto the accompanying drawings, form-

ing a part of the same.

- This invention 1elate‘s t0 Va,euum oVapOo-
rating apparatus of the type disclosed in pat-

s _ents to Homer T. Yaryan, No. 355,289, De-

15
A -heremafter described and claimed.

cember 28, 1886, and No. 383,384, May 22,
1888; and ltGOﬂSlthlﬂ certain 1mpr0vements

The accompanying drawings illustrate a

S . S _'fmm of app&ratus embodymﬂ' these improve-

ol _,tran%verse sectional view of one of “the ef-
oo feaets.

- ments, in which the same reference charac-

ters refer fo sm:nla,r pa,lts of the varmus fig-

Ures.

-~ Higure 1 1S a plan view of the evaporatmw
apparatus. - Fig.

on bhe line 2 2 of Fw 4 being shown in Sec-
tion. Fig. 3is a S1de elevabmn ‘Fig. 418 a

Fig. 5 is an end view of the same, the

SRR eovev-plate being removed and parts on the

R ~line 5 5 of Fig. 4 being shown in section.
e -.the mounting of the tubes.

Fig. 6 is an enlarged sectwnal vww showmﬂ*

This evaporatmw apparatus is composed of

. anumberofeffects,three effects,A’, A% and A®,

)
~ . are connected by vapor-pipes ' and H? and
- a pipe H3 communicates with the jet-con-.
~denser I, which is opemted in connection |

being shownin the dmwmﬂ'ﬂz as mounted upon
asuitable framework A. Eaeh of the effects |
. comprises aseriesof coilsof tubesinclosed in a
. shell,achamber forseparating the vapor from

= the hquor and suitable connect;

ons for pro-

o ~dueing a partial vacuum in the effects and for
These effects

conveying steam and 11qu01

o "--_mth the vacuum-pump L' to maintain a par-

s
~..v . the effects is of substant"-ally the same con-

tial vacuum in the several effects. Each of

) B “struction, and attention is specmlly directed

- will be described in detail.
. 50
S at one end_tothe ﬂanrre_B’ to which the tube-

mdlcated in F]'D‘ 4, is tubular and is seeured

2 is an end elevation, parts.

a.| prevent the entrainment of the liquor.

~ . to the middle effect A? of the series, which | 6f the tubes.

entire length of the coil.
‘be lmdersbood that instead of using the exact

tubes.
the tube-sheet, is provided Wlth suitable holes

‘packing for each of the tubes.

' sheet D" is bolted. Theshell B is Seemed at

its other end to the separating-chamber C,
the inner shell C* of this chamber forming a
continuation and a part of the shell B, so that
the shell of the effect, comprising the por-

‘tions B and C4, 1ncloses the tubes throughout
their entire extent

If desired, this shell may
be constructed of asingle piece of metal. The

front return-head Dm which is bolted to the

outer shell’ C? of the separating - chamber,

forms, together with the tube-sheet D’ at this
end of the effect, the inclosed annular sepa-

rating-chamber C around the tubes and shell
of the effect. It will be noted that the two
dash-plates C’ and C?, which are staggered,
are arranged in the Sepa,ra,tmﬂ* -chamber to

The
tnbe-sheet D’ is formed with a series of holes

to support the evaporating-tubes E, made of

‘suitable heat- conducbmg mdnerml and the

tubes are mlanﬂ'ed in the sheet to form a se-

ries of coils, as is indicated in Fig. 5, the five
tubes in each vertical row being jomed to

form a single coil in such manner that the
liquor passes back and forth throughout the
It will of course

number of tubes in a coil or ecoils in an effect

as here disclosed any other practical number
may be employed.

Fuarthermore, the tubes
in a coil need not always be arranged in a

vertical line, and the several coils need not

be alined horizontally, although it is advan-

tageous to have the feed-head D¢ horizontal.
The tubes are packed in the tube-sheet by

forming the outside of the tube-sheet D' with

55
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an a,nnuld,r tapered recess about each of the

The return-head D, which fits over
to accommodate the projecting ends of the

an d.lillll:llal tapered recess to coact with the

corresponding recess in the tube - sheet.

Packing-rings E' are fitted around the tubes,
and when the return-head is clamped. 11p011
the tabe-sheet each of these packing-rings is

forced home to make a tight joint about each
It will be noted that in this
The shell B, as | way all of the tubes are packed simultane-

ously, since the return-head forces home the
It will be

90

tubes, and about each of these holes is formed
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noted that the tube-sheets and the return-

heads at both ends of the effect are formed
in a substantially similar way and that the

tubes are packed in a similar manner.

The back return-head D 1s formed with a
series of partitions D%, which form the com-
municating channels D°between theadjacent
tube ends, as indicated. The front return-
head DY is formed with similar partitions and
channels D® so that the liquor is directed in
a single coll from the back return-head in
the upper tube K to the front. return-head,
then back through the second tube in this
coll, and the liquor passes back and forth

until it finally issues from the opening D!

in the front return-head into the separating-
It will be seen by reference to
Fig. 6 that the return-heads are formed with
the projections D? adjacent to the ends of
each of the tubes and that the tubes are coun-
These projections
serve to gulde the liquor as it enters and
leaves the tubes, so as to prevent its imping-
ing upon the euds of the tubes themselves at
this point. This prevents the excessive ero-
sion of the tubes at their ends and is very
advantageous In practice.

The back return-head D is provided at its
upper end with a transverse feed-head DS,
which communicates with the top tubes of
each coil of the effect by means of feed-open-
ings D', alined horizontally in the wall of the
feed-head, through which the liquor is fed
into the top tube of each coil, the feed-head
of course being filled with liquor at all times.
These feed-openings are considerably re-
duced as compared with the diameter of the
tubes, as 18 shown in Fig. 5, and in this way
the feed of liquor through the various coils
of an effect is kept substantially uniform.
This is because the liquor is supplied to the
feed-head under pressure and is foreibly dis-
charged through the reduced or throttling
openings into the various coils. These feed-
openings, it will be noted, are preferably lo-
cated near the top of the tube, so that the
liguor cannot readily return bhlouwh them
into the feed-head.

In order to make it possible to observe the
action of the liguor in each of the tubes, a se-
ries of eyeglasses DS are set in the return-
heads. These glasses, as will be seen from
Figs. 2, 5, and 6, each extend across the head
and are clamped in suitable grooves in the

head D by the cover-plate D? which is se- |

cured in position by the bolts D”. Any suit-
able packing may be used for these glasses to
make a tight joint between the glasses and
the return-head. The front return-head is
provided with eyeglasses in a similar man-
ner, so that 1t 18 possible to look entirely
through each of the tubes E while the evapo-
ration is going ou.

The liquor which has passed through the
coils of the effect and issues from the open-

i chamberinto the receiving-chamber F'.

714,513

through.the hole C7 formed in the lower part
of the dash-plate C?, and escapes from the
opening C° in the bottom of the separating-

This
receiving - chamber eommumcates through
the liquor-inlet F* to the next succeeding ef-
fect, and the liguor-inlet k' receives liquor
that has passed through the next preceding
effect. A mlxmﬂ*-valve EF° is pivoted about
the point F®in the receiving-chamber and
automatically controls the cnenlamon of lig-
uor through the eifect. This valve is con-
nected by the link F* with the float F. This
float is mounted on the bell-crank lever F*°,
pivoted about the fulerum F?, and the short
arm E° of this lever is connected to the link
EY. The circulating-pump G is connected to
the receiving-chamber and takes the liguor
from the discharge-passage F* and forces it
through the opening G*% through the pipe G°,
to the return-head D¢, whereitis fed through
all the colls of this effect. This circulating-
pamp consists of the two meshing gears G
and G°, the gear G’ being mouuted on the
driving-shaft G*, which is operated by a suit-
able belt on the pulley G°.
The operation of the automatic mixing-

| valve 1s as follows: T'he evaporation takes

place in the tubes HE of the effect in a man-
ner well known 1in this art, and the concen-
trated liquor passes down into the receiving-
chamber. 'The valve is arranged to operate

| relatively to the openings from both the re-

ceiving-chamber K’ and the liquor-inlet I
into the discharge-passage F*, so as to regu-
late the quantity of liquor fed through these
openings,andthereby maintain enoun'h liquor
in the effect to insure its proper operation.
Normally the valve is slightly open on its
seat at the chamber - opening and permits
some of the concentrated liquor to flow from
the chamber into the discharge-passage, and
when thus open it partially closes the open-
ing of the inlet F° and diminishes the flow of
the thinner liquor from preceding effect.
Whenever the liquor in the receiving-chams-
ber falls below the desired quantity, the float
F drops, the valve is closed upon its cham-
ber-seat, and the opening of inlet ¥ ig unob-
structed to admit an increased flow of liquor
from the preceding effect. The liguor from
the preceding effect, together with the liquor
from the receiving-chamber, which flows into
the passage I, passes through the circulat-

ing-pump and is fed to the feed-head D¢ of

the effect. It is important that the liquor
from the receiving-chamber be thoroughly
mixed with the thinner liquor from the pre-
ceding effect before it is fed from the feed-
head through the coils, and thisis effected by
means of the cweula,tlnﬂ'—pump

The shell of the effect is provided, as indi-
cated in Fig. 4, with the vapor-inlet B2, and
the vapor- dlseharﬂ'e CS is connected with the
sepmatm#-chambel The drip-inlet B* and

ing D' into the separating-chamber passes i the drip-outlet B’ communicate with the in-
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o in Figs. 1, 2, and 3 and are connected by the-
;-.'_._Va,por pipes- H’ H? and H® and by the drip-
oo pipes. I, T3, and I8, which. pass from the drip-
. v outlet BS of one offect to the drip-inlet B* of

10 the next succeeding effect.

; E | ._--_’térior of the: shell.

the other effects A’ and A® are substantially
~ identical with the effect A% which has been
_ég;'deserlbed in detail.

“‘I'he three effeets are afranwed as mdm&ted

The last drip-

Cn plpe I Iea,ds into the condenser, as mdlcated

S ,.f,va,lves as mdlca,ted connect the hqu or-outlet

. :lasis well known in this art.
T e

next succeeding effect, The liquor-pipe K

" leading from the llquor outlet F2of the last ef-
. feet A% isprovided with the valve K*and com-
L mumca,bes with the pump and receiver for med

T'he receiver

‘Misprovided with the usual test-cup M’, hav-
~ing the cover M*, into which the hydlomewr
~'may be ingerted for testing the density of the
-~ liquor, and the two cut-off valves M?® and MS
:i':Q;gjconneot the cup with the receiver.
'M?1is connected by the pipe M? with
~.ceiver and serves to discharge the liquor i in a
~well-known manner.

The pump
the re-

‘The steamto Opemte the empcambmo* appa-

If-f,-;i,_jl‘ﬂ;tﬂs is supplied to the shell of the first effect
- A’ through the vapor-inlet B®.
~iswell known in thisart, circulates around the |
~ tubes E and heats and evapomtes the liquor
~contained therem

"L'he liquor fed to the first

e effect A’ passes through the supply-pipe K>,

‘through the hquor-mlel} F3 and clrculatmﬂ'-
S _pump of this effect, and thence through feed—
. pipe G° to the feed- head D¢, whence it is uni-
. formlydelivered to the several coils of the ef-
o feet.
... chamber and passes outat the vapor-discharge
.. CSintothe shell of the next sncceeding effect
- . andservestoheatthetubesofthate
- ... liquor passmﬂ“ into the receiving-chamber F'’
a5 passes out at the liquor-outlet, F’3 to the next
© . succeeding effect and also to some extent
..+ passes through the passage F*and mixes with
.../ theliquor entering at the liguor-inlet F* and
4 iwiis circulated again through the same e

As itissues from the tubes the vapor is
separated: from the liquor in the separating-

fect The

... the mixing-valve is usually open slightly to

55

. Dber to the discharge-passage F%.
- uwunoted that with this 1mpr0ved construction
‘the separating-chamberis formed around the
~ tubes of an effect, and the return-head may
‘be: fmmed ‘with eyeﬂ*la,sses. ad,]acenb to the

- admit some liquor from the receiving-cham-

It Wlll be

- look thmugh each one """ of - the tubes. 'This
~construetion also gives a very much more
- compact and easily-aceessible form of evapo-
~rating apparatus and allows the ready. re-
~moval of the tubes.

‘Many modifications may be. made in thls

".'j,evap()l -ating apparatus by those familiar with-

Tt will be understood that 1 used without employing all of the same.

F2 of one effect with the liquor-inlet F3 of the |

This steam, as |

Tect |
by the clrculatmg pump. This is because

!

I

do not, therefore, wish to be limited to the_
dlsclosm e which I have made in this-case; but

What I claim as new, and what I w1sh to Se-

cure by Letters Patent, 1S set f01 th in the ap-

pended claims.
1..In evaporating a,ppa,mtus a number of

effects joined together in series, each effect
comprising a shell, a separating-chambersur-

714,513 o -

75

rcunding the shell at one end of the same,

to the shell and formed with annular tapered
recesses around each of said tubes, a return-
head formed with similar coacting recesses
around each of said tubes,

by clamping said tube-sheets and said re-

turn-heads together, eyeglasses in said heads
in line with each of said tubes, one of said.

heads being provided at its upper part with

a horizontal feed-head communicating with
the top tube of each coil, a receiving-cham-
ber connected to said sena,ra,tmo‘ chamber
provided with a mixing-valve, a hquor-out-

let, a liquor-inlet and a cireculating-pump to

packing -rings
‘around each of the tubes seemed 1n position

| tube-sheets at either end of the effect secured

So

go -

receive the mixed liquor and to foree the
same into said feed-head..

2. Inevaporating appamtuﬂ an effect com-

prising a tubular shell, a separating-chamber
encireling said shell at one end of the same,
dash-plates in said separating-chamber, tube-

‘sheets secured at either end of said shell

tubes mounted in said tube-sheets to form
vertical coils, the tubes of each coil being

alined horlzontally return - heads packing
each of said tubes secured to said tube-sheets

and provided with communicating channels

to conduet the liquor back and forth through
the tubes of each coil, one of said return-
heads being provided with a horizontal feed-
“head having a horizontal row of feed-open-
ings communicating with the upper tube of
each coil.

3. Inevaporating apparatus, an effeet com-

prising a tubular shell tubes mounted in said
shell to form coils, a s‘eparating—eha,mber Se-
cured to and adjacent said shell and out of
line with said tubes and removable heads

formed with passages to direct the liquor

cess to the ends of said tubes.
4. Inevaporating apparatus, an e

fect.com-

'pxiainﬂ* a tubular shell, tube-sheets secured

to elther end of said shell tubes mounted in

95

100 -

IOS

IIO

II5

from one tube to another and with eyeglasses
in line with said tubes secured to said shell
at either end of the same to give ready ac-.

I20

said sheets, there being annular tapering re- -

| cesses formed in said tube-sheets around each
of said tubes and a return-head secured to
each of said tube-sheets to simultaneously
pack all of the tubes in said sheets, said heads
being formed with passages to connect the

ends of said tubes to form a series of (30118
‘5. Inevaporating apparatus, an effect com-

125

130

prising a eylmdrleal shell, tube-sheets se-

f' . 13119 arb and pmts of thls mventlon may be A cured to said shell, tubes ‘mounted 1n said
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tube-sheets to pack said tubes in said tube-
sheets and eyeglasses mounted in said re-
turn-heads opposite each of said tubes to ob-
serve the inside of said tubes.

6. In evaporating apparatus, a tubular
shell, tube-sheets secured to said. shell, re-
turn-heads provided with eyeglasses in line
with each of said tubes secured to said tube-
sheets and a separating-chamber provided
with dash-platesencircling said shell and said
tubes at one end of the same.

7. In evaporating apparatus, an effect com-
prising tubes, a cylindrical shell surrounding
sald tubes, an annular separating-chamber
encireling said shell and tubes, return-heads
secured to the ends of said tubes and pro-
vided with eyeglasses opposite said tubes.

3. In evaporating apparatus, a series of ef-
fects connected together each effect compris-
ing tubes, a separating-chamber and a receiv-
ing-chamber, said receiving-chamber being
provided with a float, a mixing-valve oper-
ated by said float to admit liguor from said
recelving-chamber to the discharge-passage
from said receiving-chamber, a liquor-inlet
controlled by said mixing-valve connected to
the preceding effect and communicating with
said discharge-passage, a circulating-pump
communicating with said discharge-passage
to feed liquor through the tubes of said effect
and a liquor-outlet connected to the succeed-
ing effect. h

9 In evaporating apparatus, a series of et-
fects connected together, each effect compris-
ing tubes, a separatmw -chamber and a re-
eeiving-chamber; sald receiving-chamber be-
ing provided with a liquor-outlet connected
130 the succeeding effect, a liquor-inlet con-
nected to the precedmg elfect and a valved
discharge-passage communicating with said
rec‘eiving-eham ber and said liquor-inlet and
a pump communicating with said discharge-
passage to force llquor throucrh the tubes of
sald effect.

10. In evaporating apparatus, a series of
effects, each effect comprising tubes, a sepa-
rating-chamber, and a receiving-chamber,the
latter provided with a float, a mixing-valve
operated by sald float controlling the dis-
charge-passage from said receiving-chamber,
a liquor-inlet connected to the nreeedmﬂ* et-
fect and communicating with said dlqcharﬂe-
passage, 4 elrcnlatmw-pump commumcatmﬂ*
with sald discharge-passage to feed liquor
through the tubes of said effect and a liguor-

outlet connected to the succeeding effect and
communicating with said receiving-chamber.

11. In evaporating apparatus, an effect
comprising tubes, a separating-chamber and
a recelving-chamber, said receiving-chamber |

tube-sheets, return-heads secured to said |

714,513

being provided with aliquor-outlet, a liquor-
inlet and a valved dlscharge - passage €om-
municating with said receiving-chamber and
sald liquor-inleb and a pump communieating
with sald valved passage to force ligquor
through the tubes of said effect.

12. In evaporating apparatus, an effect
comprising a receiving-chamber, said receiv-
ing-chamber being provided with aliquor-out-
let, a discharge-passage and a liquor-inlet ad-
jacent said discharge-passage, and an auto-
matic valve simultaneously controlling said
discharge-passage and said liquor-inlet to re-
duce the flow of liquor from said receiving-
chamber into said discharge-passage and to
increase the flow of 11quor from said liquor-

75

inlet into said discharge- -passage as the liquor

In said receiving- chamber 1S reduced.

13. In evaporating apparatus, an effect
comprising a tubular shell, tube-sheets se-
cured to said shell, tubes mounted in said
tube - sheets, return -heads secured to said
tube-sheets formed with passages to conduct
the liquor from one tube to another, there
being projections formed in said return-heads
to provide axial passages in line with said
tubes to direct liquor into said tubes without
impinging upon the ends of the same.

14. In evaporating apparatus, an effect
comprising a shell, tubes mounted in said
shell, return-heads secured to said tubes
formed with passages to conduct liquor from
one tube to another, said passages adjacent
the ends of the tubes being axially in line
with and of less diameter than the tubes to
direct liquor axially into said tubes.

15. In evaporating apparatus, an effect
comprising tubes, return - heads secured to
said tubes formed with passages to conduct
the ilquor from one tube to another, there
being projections in said return-heads adja-
cent sald tubes to provide axial passages in
line with said tubes to direct liquor into said
tubes without impinging upon the ends of
the same.

16. In evaporating appmatus an effect

comprising a shell, tube-sheets secured to
sald shell, tubes mounted in said tube-sheets,
return-heads closely encireling each of said
tubes secured to said tube-sheets to simulta-
neously pack all of said tubes in said sheets.
17. In evaporating apparatus, an effect
comprising a shell, tubes mounted in said
shell, return-heads closely encircling each of
sald tubes secured to said tubes and means
acting in connection with said return-heads
to simultaneously pack all of said tubes.
CHARLES ORDWAY.
Witnesses:
JOHN N. MOORE,
HARRY L. DUNCAN.
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