


(N0 M0del.) ') ? Sheets-Sheet 2. 
A, P. LBIST. ~ 

BWAP0]RATIN0 APPABATUS, 

N0, 520,438. Patented May 29, 1894. 

-77zz. 5. 
? 

    

  

  

  

  

    

  

  



2 GD 

25 

3? 

35 

4? 

45 

5? 

?jNTED STATES PATENT OFFICE. 

ABRAHAM P. IEIST', OF TIBERTY CENTRE, OHIO. 

EVAPORATING APPARATUS. 

SPBCIFICATION formimg part of Tuetters Patent, No. 520,488, dated Wiay 29, 1894. 
Application filed September 4, 1891 · Serial No. 404.693. (No model.) 

#0 ?zZé |¢¢h07?? é# 7??az/ c07ace7°72* , 
Be it knoWn that I, ABRAHAM_P. ILEIST, of Liberty Centre, Ifenry county,Ohio, havein 

Yented certain neW and useful improvements 
in Fwaporating Apparatus, of which the fol lOWing is a specification. 
My invention relates to that class of ewap Orating apparatus in which the liquid to be 

9Waporated iS paSSed through a pipe or tube 
inclosed in a chamber Supplied with steam or 
Otherheating medium, and, more particularly, 
to a meanS for regulating the flow through 
Such pipe Or tube of its contained liquid; and 
theObjectS of my in wention are to dispense 
with the Separating chambers heretofore in use in thiS claSS of ewaporating apparatus; to 
prOWide a cheap, Simple and efficient means 
for controlling the quantity of fluid admitted 
to the eyaporating tube, the time that Sugh 
liquid Shall be Subjected to the heat of the 
tube in paSSing through the same, and the 
9onSequent reduction of the ewaporated pro 
duct, to provide a means for readily and easily 
cleanSing the interior of my apparatus, and 
to prOWide means for agitating' the contents 
9f the ewaporating_tube. I attain these ob 
jects by meanS of the dewice shown and illus 
trated in the accompanying drawings, made 
part hereof, in which-- 

Figure 1; iSa, Side elewation of my device; 
Fig. 2, a Vertical, GrOSS-Sectional elevation on 
ime X, X; Fig. 8, a central, longitudinal, Sec 
tional_wieW, in detail, of the inner and outer 
tubes hereinafter referred to, together with 
the flexible joint connecting the Same. Fig. 
4) is_a CrOSS-Section of said tubes on line Y, Y. ShoWing detail of pipe connection; Fig.5, 
é Central, wertical, longitudinal Sectional wiew 
(Qn line ?/, ?/, Fig 6,) of a portion of my de 
Vice prOwided with my agitators, and Fig. 6, 
S, a crOSS-Section of the Same, on line ag, ar, F'ig. 5. ~ 

LikeletterS of reference represent like partS throughout the Several views. 
In the draWingS d, is a pipe hawing a Zig 

Zag Or Sinuous courSe, disposed, preferably, 
in a Wertical plane and hawing inlet d” and 
Outlet d*). This pipe is made up of straight 
SectionS united at their adjoining ends by 
flexible, curwed tubes b, which form a part of 
the line of pipe d from imlet to outlet. The 
Curwed partS b · are readily detachable (as 

shoWn in Fig. 8), by unscrewing coupling b', 
which is provided with an interior right and 
left handed screw-thread, and then withdraW 

| ing from itSSocket the opposite end, Ö°,Which 
is made slightly tapering in order to form a 
Snug fit. ~ 
The Straight, SectionS of pipe d are placed 

inside of pipes 0, the ammular Space betWeen 
the two pipes forming a chamber for Steam 
or other heating medium. Both ends of each 
pipe c are closed by pipe 0 and couplingS c” 
and c°. At its lower' end each section of pipe c 
is provided with a drip-cock, c°, which may be 
Suitably connected with troughs or pipeS lead 
ing to any desired point. The annular Cham 
bers betWeen pipes d, and care Supplied With 
Steam through Steam-pipe d and brancheS d/. 

F, R), are wapor-pipes placed abowe and par 
allel with pipe C, and connected With pipe 0 
by branches e é paSSing through pipe c. (See 
F'ig. 4.) From each pipe E a "branch-pipe e' 
|leads to a pipe e* which is connected With F', 
Which indicates an exhaust-fan Or pump On' 
Other meanS of producing a partial wacuum 
in pipeS d, e, E, e' and e*. 
The system of pipes, Comraected aS abOwe 

described, is Suspended in a StOut frame G, 
froun croSS-pieceS g, by meanS of yokeS Or 
hangers h, the arms of which terminate in 
loops which embrace branch-pipes d', close to 
Where they are SGreWed into pipe C, and lugS 
or projections ? on pipe c directly OppoSite 
pipe d' pipes d', and lugs ? thuS forming 
trunnions or pivots upon Which the Seweral 
Sections of the system of pipeS may be tilted 
or inclined at a greater or leSS angle to the 
horizontal. The Shanks of the yokeS Or hang 
ers h), which pass through CroSS-pieceS g are 
Screw-threaded at top and are prOwided with 
mutS Hé, by meanS of Which the yokeS Or hang 
ers and the Warious SectionSof their Suspended 
burden may be raised or lowered at Will. It 
will be observed that the piwotal pointS of 
the various SectionS of pipe c are fixed eX 
actly midWay of their length, reSpectively, SO 
that the pipes are evenly balanced upon their 
SupportS. ~ 

From the foregoing deScription the man 
mer of operating my dewice is obWiouS. Steam 
or other heating medium is introduced into 
the anmular chambers betWeen pipeS d, and c 
through steam-pipe d and branches d'. The 
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fluid to be ewaporated is admitted from an 
eleWated tank (not shown in the drawings) 
into pipe d/ at inlet d” and by its own gravity 
iS caused to traverse the sinuous course of 
pipe d, the more wolatile part of the fluid be 
ing, aS it proceeds, waporized by contact with 
the hot pipe d, the vapor_escaping through 
pipeS Or tapS é into pipes E from whenGe it is 
draWn through pipes e' and e* to pump F or 
itS equiwalent, While the concentrated prO 
duct finally escapes at outlet d°. Should this 
product be too much concentrated an in 
CreaSed floW may be obtained, and the time 
of expOSure of the fluid to the heat of the in 
mer pipe may be leSSened, and the eVapora 
tion diminished accordingly, by increasing 
the pitch or inclination of one or more of the 
SectionSof pipe d, which may be accomplished 
by the wertical adjustment of yokes or hang 
erS h through mutS it, the straight sectionS d, 
C, tilting on their pivotal bearings, and the 
flexible jointS or parts byielding to the slight 
mOwement of these SectionS at their angles. 
Should the ewaporated product be found too 
thin, the Opposite result may be obtained by 
rewerSing the adjustment.just referred to, and 
it Will be readily Seen that the apparatus may 
be adjusted So that the first part of the ewapo 
ration Will be slow and the last part rapid or 
wice werSa, according to the requirements of 
the fluid under treatment. 

In the ewaporation of Some liquids they be 
come quite thick and tend to clog the ewap 
Orating tubeS Ca, thus preventing a uniform 
product. If.for this or any other reason it be 
comes desirable to agitate the contents of Said 
pipe, the flexibility of the apparatus, and its || 
piwotal, balanced mounting, permits the en 
tire Series of pipes to be easily shaken. F'igs. 
5 and 6 illustrate a mechanism by means of 
Which the contents of pipes 0, may be con 
Stantly Stirred, and Scraped from the bottom 
of the pipe, thuS bathing the interior of pipe 
d, increaSing itS ewaporating capacity, and 
preventing clogging. This dewice consists of 
a vertical cramak-Shaft, l, hawing Grank-rods 
???, connected by a ball-and-Socket joint, ??, 
With rodS 0, passing through stuffing-boxes p 
in the end of Straight Section of pipe d. * At 
tached to rodS 0, at a right angle there.to, are 
thin pieces of metal q rounded at their lower 
edgeS to conform to the interior of pipe d. 
The rewolution of the cramk-shaft l recipro 
cateS rodS ???, and O causing SGraperS 0 to agi 
tate the fluid Contained in pipe d, with the 
result abOVe mentioned. 

By remowing the flexible, exposed sections 
of pipe b, as above indicated, the Whole inte* 
rior of pipe d, is exposed to wieW, and may be 
easily reached by Swab or scraper, if neceS 
Sary. ~ 

It is obvious that my dewice may be used 
in double or triple effect according to the Well 
known systems of Rillieux and Others, and 
means for applying ** multiple effectS? to_my 
imwention will readily suggest themSelWeS 
without further description. ~ 
What I claim as my invention, and .deSire 

to Secure by Letters Patent, iS 1. In an ewaporating apparatuS, pipe dhaV 
ing wapor outletS é e, all leading to VaCuum 
apparatus F', in combination. With pipeS C and 
means for adjusting the inclination Or pitch 
of said pipes d, and c, Substantially as Sh0Wn 
and described, for the purpose Specified. 

2. In an apparatus for ewaporating liquidS, 
inner pipe d, outer pipe c forming the annu 
lar space between Said pipeS in combination 
with 'wapor-pipe E connected with a Series of 
openings in pipe d by meanS of pipeS Or tapS 
e passing through outer pipe c, each of Said 
pipes, d, c and E, having adjustable, pitch Or 
inclination, said wapor-pipeS B and e_being 
suitably connected with meanS for producing 
a partial wacuum, Substantially aS shoWn and 
described, for the purpose Specified. 

8. In an ewaporating apparatuS the eVavp0 
rating tube d having adjustable pitch or in 
clination and prowided, in its interior, With a 
Series of Scrapers or agitatorS q Operatiwely 
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connected with a suitable driving mechanisin; · 
substantially as shown and described, for the 
purpose Specified. ~ 4. An ewaporating apparatuS Comprising in 
its construction an ewaporating pipe 0 diS 
posed in Zig-Zag or SinuouS lineS, an Outer 
pipe c inclosing pipe d prOwiding an annular 
Space between the two, a means for introduc 
ing Steam or other heating medium into Said 
anmular Space, a Series of wapor outletS lead 
ing from pipe d to a common wacuum appar* 

` ratus, a Source of Supply of liquid to the up 
per end of pipe Ct, means of adjuSting the am 

95 

gle of inclination pipes d, and C and their ap- " 
pendages, and pivotal SupportS for Said pipeS 
d, and c and their appendages, all Substan 
tially as shown and described, for the purpOSe 
specified. 

ABRAHIAM P., TRIST. 
In presence of 

WILLLAM RACKETT, 
GEORGE T. SMITH. 

  


