sheef 1,

4 Sheets

Patented Aug. 31, 1897.

H.J. KREBS.
DISTILLING APPARATUS.

No. 589,000.

(No Model.)

....\.hl .

Jrils

3
So
Q
™
Q
~ N
e
Q
INVENTOR:

47

l
I
i
T T N N T |
-'\.1
N
SN
A7
Og
0;_
Z

R
| -
)
N
&~
N
N
3
- =
‘N%‘/M

: i = _ y I i _
.% .ﬂuUuNl\lsN. 77 H- o mmzEEEEEE .w.m.\.\ w R@W N\ N\N\l s.wﬂ

I.I.III..I....—'I
-
——
.Ill

-
i =il
m— -
-

+ -. ‘

D
Sy
)
g:‘
0y
N
j
!
°
|
i
o
A~
|
]
o
|
&
R

THE NOQRRIS FETERS GOk PHOTO-LITHO., WASHINGTON, D. €.

Koot Bt
Gt

WITNESSES!




Sheet 2.

4 Sheets

(No Model.)

31, 1897.

Patented Aug.

H. J. KREBS
DISTILLING APPARATUS,

No. 5689,000.

R

S
L —
T ™

ey
T
_—
e

el e e o o e "=

. ¢
/m _
._.ﬂw -

G

DL 1 5%

.IIF'.._IJQ

T

17

G 5

THE NORRIS PETERS €O, PHROTO-LITHD., WASHINGTON, D. ¢




(No Model.) 4 Sheets—Sheet 3.

*

H. J. KREBS.
, DISTILLING APPARATUS. _
No. 589,000, Patented Aug. 31, 1897,
FIG 4 - TGS
LG e L] L
n C l ] CJ@ Cx O d O p

4 T, 7 A 7 7.

Ly ——

hizhisle

o
.- -
u o m

0

L

NN NN
= 5 *
N - | |
. § TRER m@ \@*\““ % - _ Vi | E -
NN N IR a
MR NN | Q.. C
NI A NN C
N N N O .
NN N NN N
\[ | | Ner & \O
NI N N N~ [lp/
| | N [T O
T2 N| \ N R
N ) ‘N N
§ \ \‘\\ § - 1 5= | _
N NS \P D i FIG:6.
N =12 NC 4| ' |.|||'n\
J ‘i\%\ S Y m“nl T

RARRRA!

%/////é——-—- =

R T RN R

N

mq.mmmxmxn.mxxxxxﬂxxxxmxxxxxxxxxm
b

I =

y
)
D

SRR

-
3

g:'é

o

NN\ ) ¢
.

inTVV!EQSEﬂEHSf
g Bif

G F Hypo

THE NORRI

\ G-

| RO
AR

——— ™l S E—

AN B N-F
A A

b ————

shbrtslalaly

%

C

TARARN

N 7

INVENTOR'

g?/aag

Hlend
K hang

ERS CO., PHOTO-LITHO.,, WASHINGTON, D. C




R
. . - v
< I~ G 3
+2 QD 0 O
g ® VM m
| . o
. ° N
z .
-} 2 T N h |
z = & —_—
D NzzzzZZZ Y // A R\77
2o AN N 41 B\
= A . ¥ L
<. \ / 7
M o | F Y m //M
_ | \ S 2 |
=3 B L A Hi -
H_ m % S O %\\mw?fdfdr/wu_
= é/ﬁ///%ﬁ%///ﬂ//
!C .
S oy
- -
S % \a 1
i ® ad
= Yol 0 ,
- %

D-. E-

TO-LITHO., WASHINGTON,

THE NOARRIS PETERS CO.,, PHD




~ cltizen of the United States residing at; Wll-_
mington, in the county of New Castle in the.
Sta,te of Dela,wa,le haveinvented GE‘I‘T&lH new
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DISTILLING APPARATUS.

SPECT[FIOATION form_ing' part of Letters Pa,tenf, No. 589,0C0, dated August 31, 1897.

Applica.tinn filed June 1,1894,

- Serial No..513,114.

(No model.)

To all wfwm LC TNAY COMCErTL: |
Be it known that I, HENRIK J. I&REBS a

accompanying drawmﬂs W 111(311 fmm a part
thereof. 3

- My invention relates to a chstlllmﬂ* appa-
ratus, and more particularly to an apparatus
deswned to separate ammonia from the sub-

Stanees carrying it.

The main object of my mventlon 1S to p1 0-

vide an apparatus whereby ammonia-gas can

be separated from the substances carrying it
continuously and whereby the gas obtained
will be of nearly uniform 1"1ehness |

Heretofore it has been common to intro-
“duce steam into the bottom of a still contain-

ing some ammonia-carrying substance and

carry away the steam laden with whatever

gas it takes up -as it rises through the con-
tents of the still from the top of this still

either to a suitable rectifier or, in some cases,

to a second and third still and then to a rec-
tifier. Insuch cases, however, steam rapidly

. | 11np0ve115hes the chal ge in the firgt still, or
30

in all the stills if seveml are used, and the
resulting gas IS very poor, it being necessary,
however, in order to separate all the ammo-
nia, to contmue sending steam through the
app&mtus Finally, when the gas is all sep-
arated the steam must be tmned off and the

vessels dumped and recharged. These diffi-
culties are overcome by the use of my im-
proved apparatus, wherein the distilling op-
-eration can be car ried out eontmuously |

40

My invention mainly consists in arranging
a series of stills for ammonia d]btﬂlauon in
an endless circuit by suitable pipe conneec-
tions passing from the top of each still to the
lower part of the next and providing a take-
off pipe connected to each still and eoe]{s in

~ the several pipe connections, whereby any or

50

all of the connections can be closed at will.
My invention further consists in various

detalls of construction and combinations of

parts which are more specifically pointed out
in the claims, which are appended toand form
part of this specification.

My 1nventlon will be best under stood s

- to the several stills.

| etplaﬂ.ned in connection with the accompa-

nying drawings, in which—
Figure 1l isa 81de view of a distilling (Lppﬂ,-

- a,tuc: arranged according to my mvenmon

| Fig. 2is an enlar@ed view of two of the stills
and useful Im provements in Distilling Appa-

ratus, of which the following is a t1 ue and -
exact deberlpmon reference beuw had to the

Shown in Fig. 1 and their connections, one
of sald stll]s being in sections. Fig. 3 is a
plan view of two of the stills, showmﬂ* their
connecting-pipes. Fig. 4isa vertical section
of a part of the 1eet1fymﬂ- -column. Fig. 51is
a section-on the line 1 2 of Fig.
a fragmentary elevatlon of the column shown
in Fig. 4. Fig. 7 is a section on the line 3 4
of Fln 4. I‘w 3 18 a sectional view of a ves-
sel f01 the productlon of ammonia salts.
Fig. 9 is a detail view of some of the pipe
eonneetlons not clearly shownin Fig. 1. Fig.

10 i8 a (3108‘% -section on the line 2 2 of Flﬂ

2. Fig. 11 is a detail view of a pipe- Jomt

which is very usef ul 1n my improved appara-

tus; and Fig. 12 is a vertical section of a part
of the I‘eCtIf}II‘lﬂ' column, taken at right an-
gles to the section of I‘w 4.

A" A? &e., arestills, w ‘hich are arr anged in
an endless series by means of pipe conneec-
tions T' T? &e., which lead from the upper
part of each still to the lower part of the next

still in series, it being noticed that the pipe

operating with a par ticular still i is marked by
a symbol having the same index as thatstill.

The pipes T ‘T2 &c., are provided with
cocks or valves 2’ @2 &c so that any of the
pipe connections can be opened or closed at
will.

G 1s & gas or take-off pipe, which is pro-
vided with connections G’ G*, &e. 1ead1nn‘t0
the stills A’ A2, &e., cocks or valves g ¢ ﬁ be-
ing adapted to close these connections.
| S 18 a pipe for introducing steam into the
stills, though any other suitable source of
heat may be employed 1f desired. This pipe
S has branches 8’ S?, with valves s’ s?leading
This connection I con-
veniently make through the connecting-pipes

L

T T=, &e., since when steam 1s being turned

into a pmtmulm still the plecedmu‘ still in
the series would ordinarily be open to the
take-off or gas pipe, and to prevent steam

from enteunﬂ this still {from which gas is

being taken off I provide valves ¢ £ &e., in
the eonnections T T, &ec., between the stills
and the place where the pipes TV T2, &c., are
entered by the pipes §' 8% &e. The opera-
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tion of such a series of stills 18 easily under-
stood. The top of one still is ‘econneceted to
the lower part of the next, and so on for any
number of stills, the last one used being con-
nected to an ofi-take pipe. 1lleat 1s applied,
as by turning steam 1nto the stills, and the
operation is continued till the charge in the
first still has become weak. This stillis dis-
connecled, a new charge introduced, the out-
take pipe connceted to this newly-charged
still, and conneection made so that 1t will. be
the last still in the series, when the action 18
repeated. To adapt this series for use 1n
manufacturing ammonia from ammoniacal
liquor, I provide a liquor-pipe I, having
branches 1) 1.7, &e., leading to the various
stills ' {#, &e., being valves in said pipes
whereby this ammoniacal liquor can be con-
ducted into any of the stills. |
N'"N-~are openings in the tops of the stills,
through which lime and water or andissolved
ammonia salts can be introduced, and O’ O3

arc dumping-holes, through which the charge

can be removed when the gas is exhausted
thercefrom.

BB is a shaft having Devel- cear I3, whicl
serves to operate shafts D' 1% &e which are
connected to stirrers in the stills, plef(,mbly

through suitable clutches ' O, &c., Lo pre-

vent breakage. These stirrers preferably
consist, as shown in Kig. 2, of a {rame or
frames 7%, extending close to the sides of the
still, and a chain 72/, secured to a portion of
the frame and adapted, when the stirrer 1s
turned, to drag on the bottom of the still.

nis a bearving for the shaft, as (%, which car-
ries the stirrer-frame, and may be arranged
at the bottom of the shait or on a spider, as
shown.

In order to insure that there shall be a thor -

ough stirring of the charge and that all por-
tmns theleo[ shall be f:.ubJeeted to the heat-
ing action of the steam, I preferably arrange
the pipes 1TV 17, &e., which conduct steam or
stcam and gas mto the stills, so that their
nozzles, as ', (see I'ig. 10,) will project into
the stills more or less tangentially, asshown,
so that the eficet will be to cause a rotation
of the liquor and other ingredients in the
still. I preferably turn the stirrers in the
same direction as the rotation caused by the
flow of the steam and gas, so that the whole
mass 1s kept in constant agitation.

The gas-pipe G in the arrangement shown
in If1g. 1 leads into a vessel I, which serves
to inter ceptspray and otherimpurities which
the gas may carry with 1it.

I' is a glass to indicate the height of liguid
in the vessel I, and I* is a discharge -outlet
closed by a suttable lid. Ifrom the vessel I
the gas may be conducted, as by a pipe G,
to a vessel KX, charged with a suitable caustic
alkali, such as caustie soda, to intercept im-
purities, as carbonic acid, contained in the

oas, and from the chamber K a pipe G serves
to conduct the gas to a rectifying-column.
~Ifitisnotdesired to formaqua-ammonia,but

580,000

some salt, the gas can be condueted directly
from the stills to a suitable vessel, as I, (sce
IFig. 8,) which contains the acid with which
the cas unites to form asalt. In theparticu-
lar arrangement shown the vessel II 18 pro-
vided with a sloping bottom /v and has a par-
tition i/, dividing it into two ehambers I and
H?.  The gas enters at G* and unites with the
acid to form an ammoninm salt, which crys-
tallizes out and collects at the lower slope of
the bottom, from whichitis removed through
the open top II°.

II* is a pipe to per mit the escape of any ex-
cess of gas.

The v ressels T IL, while useful, may be dis-
pensed with, particularly when the gas is to
be employed to make a salt, and 1 have pro-
vided (30111'10(3ti0ns, such as are best seen in
Figs., 2, 3, and 9, whereby any of the stills
can beemployed as a vessel tocateh the spray.
U’ U? &c., are these connections and con-
neet each still with the next one in series and
are shown very conveniently opening at once
end into the gas-pipe scetions G G, &c., so
that one 1'appinﬂ of the still may be dispensed
with., ¢ g™ and o' «* are valves which scrve
to control the flow of gas through these pipes.
As best shown in I 1g. 9, the %ectlons I, &e.,
tap the stills at a higher point than the gas-
pipes, and if it is desired to use one still to
catch the spray the gas, with the spray car-
ried thereby, would pass through a scetion, as

U8, the valves u' ¢'* being open and ¢* being

closed, and would discharge into the still A®
through the section G* and the spray would
be deposited in said still, while the gas would
escape through the section U* G?into the gas-
pipe, the valves «* and ¢° beinz open and g
closed.

Referring now to therectifying-column, R
i1s a rectifier, which 18 preferably made up of
a number of sections 7 »'. Thesc sections
consist of a casing, as C', which has within it

a closed bell or echhamber If, which forms part

of a cold-water conduit. The conduits lead-
Ing to and from this bell K are conveniently
formed by passages ¢, cast in the cover-plate
C of the casing, the inlet-passage ¢ being sup-
plemented by a pipe ¢', which leads the en-
tering fluid near to the bottom of the bell, the

water eseaping from the bell through pipe d'

and passage . The pipe d' only extends a
short way down into the bell, preferably be-
low the neck K’ thercof, so that the air re-
maining in the neck will form an air-cushion
and prevent water-hammers, and so that in

case water should be left in the rectifier and
should freeze there will be room for its expan-
sion without breaking the bell.

D 1s a water-inlet lefldmg preferably to the
top section, and D’ D* are pipes conneecting
the different sections, so that the cooling wa-
ter after passing through the bell in one sce-
tion 1s conducted to the bell in the next.

D® is the final escape-pipe for the water.

It will be noted that the cover C for one

| seetion serves as the base-plate for the one
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ably surrounded by a
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nextabove it, and the plate is provided with
an opening or openings ¢?, whereby the gas
and steam in one section can ascend to the
next. This opening or openings ¢? is prefer-
lange. f, which is cov-
ered by a bell ¥, so that the gas rising from
one section into the next will be forced to

- bubble up through a layer of liguid, and to
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permit the passage of liquid I preferably pro-
vide a pipe f', which is secured to the bell T
and which projects into a cup, as 72, in the
section below, so as toseal the pipe. It is, of
course, evident that the bell F may be dis-
pensed with, if desired, and then the water

will fall through the same passages ¢? throu gh

which the gas rises. . |
T'o provide the bell E with a larger cooling-

- surface and incidentally to center it, I conve-

niently provide it with wings, as e e, and (?
1s the final escape-pipe, through which the
ammonia-gas escapes, freed from steam.

- The liquid resulting from the condensation
1s carried away by the pipe R’, and may be
conducted, if desired, into the vessel I or into
one of the stills by means of suitable pipes,
(indicated by dotted lines at R? R®))but I pre-
fertolead it into an analyzer-column P. The
analyzer is also made into sections p’ p?, &e.,
each of which, exeept the top seetion, connects
with fhe section above through a flanged
opening ¢, which is covered by a bell q. A

- pipe ¢* also extends through and to some dis-

35
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tance above the floor of each section, so as to
permit the flow of” water after a desired
amount has accumulated. |

SY is a.steam-pipe which leads into the
lowest section, and w is a trapped pipe for
T the water. The liquid result-
ing from the condensation in the rectifier
therefore flows into the analyzer P, where it
meets the steam introduced through pipe S,
which drives off any gas which may be car-
ried down by said water, this gas rising into
the rectifier through the pipe P'.

In order to permit the easy cleaning of the
pipes, particularly the still connections, which
are apt to be clogged with lime or other im-
purities, I prefer to form the points J of the
pipes in the manner shown in Fig. 11, where
J° is a cross-shaped coupling. B

J’ J* represent pipes connected to two ad-

Jacent coupling-arms, while the arms oppo-
site to the pipes are closed by plates j/,which
may be easily removed when it is necessary

to clean the pipes. R
Ordinary screw-caps cannot be advanta-

- geously used, since the lime and carbonates

60

65

~ the plates

of which the charges largely consist make a
very hard scale and fill up the threads. 1
therefore form lugs, as 7%, on the pipes, with
which hooks on a bow j° engage. A screw j

passes through the bow and bears on a flat
- plate,asj’. Packing may be placed between
and the end of the pipes to make
a tight joint. N o |

In operating the distilling apparatus to ob- |

iy

tain ammonia-gas a suitable amount of am-
monical liquor is permitted to flow into each

still through the liquor-pipe L, and also lime,

1f necessary, is put in through the openings
N', &e. Thepropervalvesare opened and the
steam 18 turned on. It enters the bottom of
one still, liberates ammonia-gas, and passes
with the gas to the bottom of the next still,
and so on, finally emerging from the last still
of the series laden with a rich gas.
purities are separated in the vessels I and K
and the steam condensed in the rectifier-col-
umn. After the steam has been turned on
sometime in the first still the gas is practi-
cally all driven off {rom the charge therein,
and this still is dumped and a new charge
placed in it and the steam turned on into the
next still in the series, as explained, the gas
being taken off {rom each still and the steam
turned into each still of the series succes-
sively, thus permitting a continuous action
and insuring that the gas will always be of
substantially thesamestrengthwhen it finally
comes off from the series of stills. |

It may here be noted that while I much
prefer to operate the stills in the manner just
described—that is, in series—the arrange-

ment of stills substantially as shown'in Fig.
-1, but omitting the connections which permit

me to employ them as an endless series, is a
great improvement over the usual construe-
tion, permitting me to charge each still inde-

pendentlyand employa few or many stills, as

may be desirable. In regard to the construc-
tion of therectifierit will also be noted that the
chamber or bell E is suspended from the plate
orcover C, which forms the partition between

the adjoining sections of the rectifier, a tight

joint being made between the neck of the
bell and the partition-plate. It will be further
noted that the inlet and outlet conduits for
tae cooling medium have no joints in the

main portion of the rectifier, all the joints

being in the neck of the bell. I also prefer
to provide each of the vessels with a pressure-
gage, as Z' Z*, &c., which will indicate if and
where a stoppage in the pipe occurs.
~Having now described my invention, what
Iclaim as new, and desire to secure by Letters
P&teﬂt, ]-.S*-_-
1. Inadistillingapparatus the combination
with one or more independent stills of a se-

ries of condensing-chambers R and a series of-

distilling-chambers P arranged as described

so that the condensed liquid from the gas con-

densed in the chambers R will flow down into
the chambers P and the gas and vapors from
chambers P will rise into chambers R and a
delivery-pipe leading from the independent
stills to the condensing-chambers R.

2. In a distilling apparatus for ammonia
the combination with a series of stills con-
nected in an endless circuit by pipes leading

from the head of each still to the lower part

of the still next in consecutive order, cocks

forclosing any of the pipes at will. a take-off
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pipe having connections with each still and
cocles arranged in each talke-oft pipe connec-
tion, a series of condensing-chambers form-
ing a rectifier R and into which the take-oft
pipeleads, and a series of distilling-chambers
forming an analyzer P arranged relatively to
and connected to the rectifier R substantially
as and for the purpose specified.

3. The combination with a series of stills
connected in an endless series by pipes as 1"
T~ leading from one still into the lower part
of the still next in order, cocks in said pipes,
a take-off pipe G having branches leading
from each still, and pipe-sections U' U~ &e.
leading from cach still to the next and suit-
able cocks in said pipe-sections all substan-
tially as specified, and so that any of the stills
may be used as a chamber tocateh spray car-
ried by the gas.

4. A condenser consisting of a number of
sections as 7 ' &c. each section consisting
of a casing C', a cover C having passages ¢ d,
a bell or chamber E in said casing into which
the passages ¢ d open, the passages ¢ d and
bell E forming part of a conduit for a cooling
medium all arranged substantially as speci-

589,000

fied and so that the cover of one scetion forms
the bottom of the next.

5. A condenser consisting of a number of
sections 7 7 &e. each section consisting of a
casing (, a cover C having passages ¢ d, a
bell or chamber E into which the passages ¢
d open, a pipe as ¢’ connected to the opening
and extending to near the bottom of the bell
E, all arranged substantially as and for the
purpose specified.

6. A rectifying-column having sections 77
cach-consisting of a casing C', a bell I in said
casing, a cover C having passages ¢ ¢ and
pipes ¢’ d’' extending different distances into
the bell. |

7. A rectifier-column having sections r 7
&e. each secetion consisting of a casing C) a
bell ¥ having a neck I¥'; a cover C having
passages ¢ d, a pipe ¢’ extending to near the
bottom of the bell and a pipe d’ extending
substantially to the base of the neck substan-
tially for the purpose speciiied. |

| ITENRIK J. XREDS.
Witnesses:
J. JACKSON PPEIRCE,
J. BAIL PEIRCE.
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