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(Nn mndelt)

To all w?’mm Lt 7m:ay cmwern . |
Be it known that I, SORENTHURSTENSEN a
“citizen of the United Sta,tes residing at Louis-
ville, in the county of Jefferson and State of
s Kentucky, have invented certain new and
useful Improvements in Ammonia-Stills, of
which the following is & specification, the
‘same being a lelSlOIl of my application, Se-

rial No. 5, 827 filed February 19, 1900.

This in vention relates to wh&h are know

10

- the operation is eamled on in three principal

- stages, comprising. the generation of gas by

‘heat, the liquefaction of the gas by the with-
5 dta,wa,l of heat,
]1q111d to a gaseous state absorbing heat from
the surr o:)undmu' obJeeL: and the lGdbSOI‘pElOH-

........

o __',.zo monia as the letrw‘emtmw agent. The pro-

duction of the gas in 'thb el&ss of ice-ma-
chines is had. by pumpi ng the ammonia or re-

f1 igerating agentinto a genemtm or still and

thel e su b,]e(,‘rmﬂ' it to heat until the ammonia

- '__:25 is driven off in the form of gas’ under vary-
- ing pressure of poundb per square inch, ac-
wtdmw to the tempmature of t,he eoolmu*-.
wwt,el in the condenser., SR |

| "The invention. relates pmbwulml} to the

30 wnstruumn and operation of the generator

o or still for ice-machines and the connection
" and operation thereof- with the analyzer from
~ which the liquid ammonia or- refrigerating
- agent is discharged into the Uenerator or stlll'

3 '35 dlld through whlch the ammonia-gas as it 1%

+ end. or hopper portion of the discharge-pipe .

. U'euemted passes for dppllcatl()ﬂ (Ll]d mse..
" Theobjects of theinvention are to 1mptove'

the c¢onstruction of. Lhe ﬂ‘enemtor or still so |

- as to produce a: better 1esult and a more per-
-.:_40 fect circulation for the thlOﬂ of the heat-
~transmitting pipe on the aqua or liguid am-

‘monia, thereby insuring an increased produe- |

tion and a better qu&hty of gas; to furnish
alonger travel and conbequent contaet of the
45 ammonialiquid over the gas-generating pipes
in the generator or still; t0 d1spense as faras
pra(.,tmable with all Jomts in the construction
of the generator or still; to dispense with

~ coils. ha,vmw joints inside of the generatoror
| _50 still by employmﬂ' stl dl ht llue plpes ettend---

“or termed “a,bqorbmfrme-maehmes »in which

and the expansion of the-

ing tthUﬂ’h the henemtor or sblll and havmn' o
_the ,]omts on the outside with the pipes sub-
| merged in the ammonia liquid within the -
,bady of the generator orstill for the passage
of steam to produce heat and generate the gas, 55
and to improve the construction, arrange-
ment, and operation of the generator orstill
trenemlly and 1tscoa,ctmw lPlEbthll and” opela,- i_ o
tion with the analyzer. . o
- The invention Conblbtﬂ m the fedtu:eb of 60
construction and the combination and ar-
-mngetnent Of [)dl‘tS helemaftel deqcllbed and
elmmed | | - -
- In the dmmnu‘q 1llust1ah1nn* my mventlon
Flﬂ*me 11s a 81(]9 elevation of the generator 65
‘or still with the analyze:r’moumed thereon;
Fig. 2, an elevation of one'end of the genera- .

| -ftm or btlll Fig. 8, an elevation: ‘of the oppo- S
- employmﬂ' IJ.SH.:‘LIIV in the operatlon dqua*am-._'

site end of the frenemtor or still to bha,t shown .
‘in Fig. 2, mth the steam- plpes in section; 70
Tig. 4,a central horuouta,l section of thegen-
-erator or still; Fig. 5, & central vertical see- =
tion of one end of the generator or still, with -
the steam-heating pipesin elevation (md with .
‘the analyzer in section and broken in two; 75
Fig. 6, a cross-section of the generatoror still,
imkeu at the receiving end f01 the ammonia o

| liquid; Fig. 7, a cross-section of the genera- |

tor or Hblll t.d,ken at the opposite end to Fig.
6 Kig.8,a plan view of oune of the large pa,ns 8o
femployed in the analyzer; Fig.9,a plcm view
of one of the small pans emplo ed in the ana-
lyzer; Fw‘ 10, a sectional elevation of the
lower iarge pan of the analyzer, showing the
manier of connecting the pan with the uppel 85

~for the- llqmd to pass fmm the pan into the
supply - p1 e and enter the generator; and
Fig. 11 a’ sectional- elevatlon of a modified
form of small pau having the perlpheml rim 90 :
.remﬁved o |

" In earrying out my 1m*en131011 I conbhuet &
-'ﬂ‘enelatm or still in the form of a cylinder
ﬁ_ha\rmﬂ' its body and ends in.one piece. The - .
generator or still, as shown ,issupported upon 95
-feet or: sta.ndmds A’, for which ourpose the
cylinder of the ﬂ‘enerator orstill Ais provided

on. each side, at the ends, with ears or ﬂauﬂ'es

a, Fig. 1, which coact with ears or ﬂanwes a’

] on tne feet or standftlds so that by the use of 100
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“base or ‘support.

end to end thereof.
~wall or division
-+ funnel and. dlbchdrwe-spoub attached bhereto,;
. isenlarged soas to form a casing or 'wall B’

o -_'-_.;j_-éhavmw a vertical . passage b, term1m1tmcr a,t
its upper end with a mouth or opening b‘* in | thrown off, and from the ehdmber or eompmt |
‘ment-D- t}he llqmd after being’ wsub]eeted to
‘the heat of the pipes of that ehamber or.com-
partment, flows into. the- passage b'; Fig. 4,
| from .the mouth or opening % and. out fram |
| the passage through the mouth or opening b®
~and enters the chdmber or.compattment Eat
;_;the bottom and rises in stuch ehdmbel orecom-

120

S'[lll for cleaning. or-other purposes.

. -The interior of the generator or still is di--
o _-'--_-'_'Vlded by a central lonﬂ*nudmd,l vertical wall
. or.partition B into two chdmbers or compart-
~ o ments D.and E, Fig. 7. The wall or partition
1S not the fall depth of the interior of thegen-
- erator. or still; but extends from the bottom_ |
- . ‘upward, ]ea\rlnn' an open space between the
~ .~ topof the wall or partition and the top of the
. linterior of the wenemtar or still, as shown in-
| ~The recewmw end of the
geneldtor or Stlll has-a funnel
~ - Fig. 5, into. which the ammonia liquid is. de-
o+ liver ed from the analyzer.
.. per-has a discharge tube or spout C',; which
. is entered into a dovetail slot b.in the wall
e T 501' partition, 50 as to hold the funnel or hop-
.. pertin.a ﬁxed relahon to the anal; Zer..
- lower énd of the. dlscharﬂ'e tube or- spout O
.- - -has.in.its outer wall'an. opening or mouth ¢,
35,

Kigs. 5, 6, and?’
or hopper C,

whieh leads directly into one: chamber. or.-};--—
:-I'.i"--comp&rtment D of the generator orstill, in
LML “Which- compmtmenb is lomted a series of |
.. steam-pipes F, extending in a straight, line |

.- through the chdmber or compartment, from | -
"The. opposite end of the

plate B to that having the

communication'with the chdmber orcompart- .
- ment-D, and at the. lower end of the. vertical-
: "pd%satre b', on the opposite side to’ the mouth
-or opemnﬂ' b*in the wall or shell B',is a mouth
~or opening 0% leading directly mto the other
- chamber or eomp&rtmeut E of the generator
- orstill, in whmh chamber or compartment is
'_'_-'410(,;.«.1139(1 a series of steam-pipes G, extending |
~in.straight lines tjhmugh the Lhdmber from

end to end thereof. The am monia dlseharged

_-.end fer dlseh:zu ge- 111130 the ehambel or com-

The body of the

. b, for a,d—'_
~ " mission to the interior of the wenerator or.
EERER ¥ ~ | each stuff]

-throun*h which bolts g pass for attaching the
stuf
erator or still eylinder, so as to insure “the

’_proper p&ckmﬂ' of the qtufﬁnﬂ dI‘O‘LIIld the
_plpe |

Fhefunneloxhopr

“The

It will thus

o 6'7"1;8,11:

reception in the chamber or compartment D.
Both series of steam-pipes F and G pass

at each end through the solid end walls of
‘the generator or still cylinder, and at the
point of passage of each steam- -pipe Fineach
cylinder-head is an. opening d, receiving a

stutfing- box e, and & similar wn%mctlon a,nd
arrangement of operning and stuffing-box is

promded for each steam-pipe G, where such

pipe passes through the heads of the genera-
-tor or still cy lmder thus forming a tight

joint around each steam- -pipe against the es-
cape of ammonia or ammonia-gas. Asshown,
ng-box e is carmed by a plate f,

ncr-box in place on the end of the gen-

The steam- plpes r a,ll open mro a stea,m-
induction chamber H, to which steam is sup-

plied by a pipe H', and fr om which chamber
‘the steam passes into the pipes ¥, through
‘ports or openings i, as shown in Fw' 4, one
“for each’ pipe.
“set of: pipes F into a return steam- chambel [
{ throngh ports or. openings 1, and from the
-chamber 1. the stemn enter
'_-rhrouwh ports or. openings. ¢/,
pipe, as:shown in Fig. 4. The steam flows
‘through the set of- mpeb G and after. travel-
‘ing- thmlwh the: pipes. enters an eduection-
-chamber J through - ports .or. opemnﬂ"sg, one
port for each pipe,.as shown in Fig. 4, and
| from the eduction- chamhe: ‘the ew‘:hau‘at steam
passes. ott. throuu'h an eductmn plpe J’ Lo the
-pomt of dlbchdl‘ﬂ"e :

- The steam flows thrmwh the

partment subject to the action of. the heat of

~the pipes G, causing ‘ammonia - gas to be
{"thrown off f: om the action of- the heat; :
~Intn the funnel or hopper is discharged
. through the tube or spout C' and. the mouth
~~ oropening ¢ into-the chamber or. comparb- ._

“ment:-D and rises in such chamber or com-
partiment until it flows into the mouth or
opening 0° and through the passage b, pass:
ing out through the mouth or opening b%into.

the chamber or compartment E.
~ be seen that the ammonia liquid enters the
compartment D at one end and flows and
‘riges in such ecompartment to the Oppomte;_

“the pipes G
‘one- for each

It

will be seen:that the aqua-ammonia liquid
| travels the full length of both: chambers or
f‘-compdrtments as. Well as rising’in.each, and
-in this way is subjected to the acblon of .a
'-;lawe heating - surface, furnished- by the se-
ries of %ted,m pipes in the two-sections or
‘compartments, by which an increase in the
amount of gas produced is secured and the
liquidis mor eefficiently. and thoroughlyevap-
_.or-abed The induction of steam.into the pipes
K is at the opposite end to the induction of

3 the 11ch llquld 111130 the ehambel D a,nd the

| aulta,ble bolts the cyllnder of the ﬂ'enemtoror 1 pa,ltment Eat the opposite end to ILS pomt of
-~ still @ is mounted on and connected with its
" The upper side of the gen-
~eratoror still cylinder, at one end thereof, has
‘a series of rests or supports A% A%, and A‘* on
RS I':'Whl(}h to mount the exchdn@er recmﬁer and
.~ . analyzer, noneof which are shown except the
o analyzer, as they form no part of the present:

- invention, being embodled in 'my said appli-
“cation Serlal No. 5,827,
. generator or still cyhndel in the construction
L '_',"5,-'Shown has therein an armhole or opening a?,
. closed by a plate or cover a?, Fig

70

75

80_

90

Io_o'

o - _ -[05' .
~ The steam-pipes: tmvetse the enmre lenﬂ'th.._ .
.,ofthelr respective ohmnbe:sor comnartments_; o
"D and E, and the aqua-amuonia or.aimmonia
lignid. as it enters the chamber D ‘and rises
, | therein comes in contact.with the hot: pipes I

e
| of that chamber, causing amnnonia-gas to be

15

e

130




30 A

~ . The tube or cylinderof the analyzer K has

~ loecated in its interior a series of pans M and
"M/, of which M is of a less diameter than M,
and the pans or receptacles M’ are pro vided
- with a _cen-mfa;l-'holef30‘1'j;bpening;'m?,_ so that the.
I liquid deposited in the initial pan or recepta--
- .¢le overflows its top and enters theadjoining.
o larger pan to pass therefrom through rhe hole
or opening m in the -bottom of such pan into’

| 35

" the adjoining smaller pan to overflow the top
~of that pan or. receptacle into the next ad-

| ipduetidn*of"s’team from the chamber I _iﬁto_ '
the pipes G is at the opposite end to the in-

oe7Le1l

du-ction of'the"_'lilqu_id from the c,ha_mber_ or
compartment D into the chamber or com part-

ment K. This arrangement gives a eircula-
tion for the rich liquid and steam through

~ the generator or still in opposite directions,

~producing an increased etiect in the absorb-
‘ing of heat by the liquid for the generating of
_gasr.ﬁ' - | I B o

" The aqua-ammonia or ammonia liquid 1n |
‘the construction and arrangement shown 1s
discharged into the generator or still from an-

10

analyzer K, and the generated ammonia-gas

20

passes from the generator or still up through
the analyzer. The analyzer Kis in the form
of a cylinder having a cap or cover k£ and hav-
ing & base or rim at its lower end for mount-

~ing the analyzer on the rest or support A® for
the interior of the analyzer to be in free com-

munication with the interior of the generator

- or still through an opening K', into which the

funnel or hopper C projects, as shown in Fig.

5. The cap or cover k has entered thereinto
a delivery pipe or tube L, having a control-
‘ling-valve L in communication with a sup-
 ply-pipe L? for the aqua-amnmonia or ammonia -

Jiquid, and, as shown, between the valve L'
~ and the supply-pipe L?is a check-valve [ 10
admit or | 1

~joining pan or receptacle, and so on until the

bottom pan or receptacleis reached, from the .
opening m in the bottom ot which pan or re- .

o

~ceptacle the lignid discharges into the funnel

or hopper C.to enter the generator or still, as
‘already described.  Each pan, as shown, has
three outwardly-projectinglugs Or prongs m’,
~whieh contact with the wall of the eylinder |
 or tube of the analyzer and hold the pan cen-
~ tral in place. The space above the initial or
- first analyzer pan or receptacle proper is pro-
| vided with two large pans or receptacles M? |

55

in the arrangement shown for receiving the

drip and causing it to flow into the first act-
ing pan or receptacle. 'The acting pans or
_receptacles proper are u nited one to the other
| and held in position by a tie-rod m?, and, as
| 60

shown, the bottom pan or receptacle 18 sup-

~ ported on the top of the funnel or hopper, so ;.
as to insure the discharge of the ammonia lig-
uid from the pan into the funnel or hopper.
~ The generated ammonia - gas passes Up
through the opening in the generator or still
‘eylinder, around the funnel or hopper C, and _
enters the aunalyzer K and passes up therein | or compartments

.passing from pan or

| dinal wall or p _
1 still. - The rich liquid thus delivered into the

stop the supply of liguid to the an- |
PR T T ] first receiving

‘the ‘chamber for.

' through the openings or passages aronnd the

several pans or receptacles for final discharge

from the top of the analyzer at the nutlet n,
(shown by dotted lines in Fig. 5,)
amimounia liquid descends.

and the
agua-ammonia or

7¢ _'

in the aualyzer from pan to pau, so that the
upwardly-ascending gas and the downwardly-

descending liquid come in contact, thereby

removing a large proportion of the moisture
of the gas. . | -

- The operation of the generator or still will
be understood from the foregoing description,

but is, hriefly, as follows: The rich or full-
charged agna-am monia or ammonia liguid 18
delivered into the upper end of the analyzer
by the delivery-pipe L to descend thervein,
receptacle to pan or re-

ceptacle, and finally entering the funnel or

‘hopper to pass through the tube orspout there-
of into the first generating compartment or

chamber at one side of the vertical longitu-

firstorinitial receiving compartment orcham-

‘in such chamber in the opposite direction to .
| the flow of the liquid in the chamber for the
‘heat to evolve ammonia-gas from the liquid,

artition of the genevator or- -
90

75

{e)

{ berof the oenerator or still is subjected to the
‘heat of the steam flowing through the pipes

95._.

and- after such subjection to the heat of the

y compartment or.chamber the
‘liquid flows into the second ot final receiving

‘compartment or chamber and is subj ected to
| the heat of the steam “flowing thro ugh the

100 .

pipes in such com partmentor chamberinthe - -
opposite direction to the flow of the liquid in

{he “heat to complete the

evolving o

f ammonia-gas therefrom, leaving

| only a weak liquid. . The evolved gas passes
upward in the analyzer “and out. therefrom -

through adischarging pipe ortube (notshown)

o

conneeted with the outlet 7 to the rectifier,
and thence to the condenser-coil. {(Also not |
shown.) The weak liguid passes from the

1'1_0__'-.

second or final receiving. compartment or

made rich for the next operation of evolving
== U .

‘chamber of the generator or still througha
‘discharge-pipe N, to be again recharged and = -
1IR -

" The division of the generator or still into
two sets of independent chambers or com-— .. .

partments and passing the rich liquid into

each compartment at the bottom to rise up-

120

ward and flow lengthwise therein to havéthe - o

flow against the opposite flow of steam in the
heating-pipes insures

‘the heating-pipes under the best possible con-
ditions for the production or evolving of am-

monia-gas, and by subjecting the rich liquid,

contained in the liquid is assured, leaving
only a very weak liguid. The extending of

, res a complete and perfect
| subjecting of the rich liguid to the action of
-125

in effect, to a double heating action the gener- -
ating or evolving of practically all the gas

136

the heating-pipes lengthwise of the generator

or still and from end to end of the chambers

to have the pipes pass




. tially as deseribed. -
. agenerator orstill having a longitudinal par-

 through the solid ends of ‘the generator or |

. still eylinder gives a better surface for con-
- tact with the rich liguid and a closer fit and
- atighter joint against the escape of ammonia

IR 4 around the pipes where they pass through the:
. ends or heads of the cylinders. This con-

- struction. and arrangement of the h eating-

~ pives dispenses with joints and colls and sim-.

-~ plifies the construetion and-improves the op-
10 eration of the generator or still..  The de-
~livering of the liquid into the bottom of each.
chamber or compartment of the generator or

still insures a perfect circulation of the liquid

~ on and over the heating-pipes and prevents

15 deteriorationof the heatin g-pipes,las would be-

. thecaseif theliquid were allowed toflow there-
~ oninstead of rising upward agai nst the pipe.

- 1. Inanammonia-still, the combination of

20 a generator or still having two chambers or

compartments for the:circulation of liquid

- from one chamber or' compartment to the
- other, and longitudinal heating-pipes in each.
- chamber: or compartment for a circulating .

25 heating medium th rough each chamber or.

~ compartment in an opposite direction to the-

~ fowof the liquid, substantially as described. |

- 2. In an ammonia-still, the combination of
- .. agenerator or still having alongitudinal par-
30 tition dividin g the chamber of th e.geneérator.
. orstill into two chambers or compartments,
. anopening on one side of the partition dis-
. charginginto one compartment, an opening
. on the opposite side and at the opposite end

© 35.0f the partition discharging into the other

~~in each'compartment for acting on ammonia

a

- liquid and evolving ammonia-gas, substan-

monia-still, the combination of

'

3. In an an

- tition dividing its interior into two chambers
.~ orcompartments, an opening at one side of-

- the partition leading in bo one compartment,
45 an opening on the opposite side of the parti-

- tionand at the opposite end thereof leadin g

-

" pipes longitudinal of each compartment,

.~ steam-induction chamber for one series of

50 pipes, a return steam - chamber into ‘which

.~ both series of pipes lead and a steam-educ-

. tion chamber for the other series of pipes, |: .

. substantially as described. =

II..
-
|

.

+

© 4 In an ammonia-still, the combination of |
... '55 a generator or still formed-of a cylinder hav- |
.- Ing a continuous body and ends, and longi- |

‘tudinal steam-pipes passing through the solid
ends or heads of the cylinder and exterior.
‘stuffing-boxes in the: solid ‘ends around the
- pipes for-insuring a tight j oint for the eylin-
der ends or heads and the steam-pipes, sub-
| stantially as deseribed. '

5. In an ammonia-still, the combination of

6o

a generator or still havinga longitudinal par-

‘tition dividing the interior into two chambers
i orcompartments, a funnelorhopperdischarg-

‘ing into one chamber or compartment, and an

~analyzer mounted on the generator or still

and communicating at the bottom with the

funmel or hopper for disecharging liquid into

70

the initial receiving compartment or cham-

6. In an 'ammonfia?sﬁll; the co'njbination of
a generator or still having a longitudinal par-

tition dividing the interior into two chambers
‘or compartments, and -an analyzer mounted
“on'the generator or still and co Immunicating
‘at the bottom with one chamber or com part-

ment of the generator or still for discharging

“liguid thereinto, substantially as: described.
7. Inan ammonia-still,; the combination of
“a generator or still having a lon gitudinal par-
tition dividing theinteriorinto two.chambers
~or compartments, and an analyzer communi-
cating at the'bottom'with: the two chambers
or compartments of the generator or still for
ischarging: liquid into one chamber or com-

éd'

| partment and receiving the supply of gas gen- -
90

‘erated from both chambers or compartments
‘topass up through-the analyzer, substantially ~

tube or cylinder; substantially as described.

. Witnesses:

~ B. C. REUTER. T

‘ber of the generator or still, substantially as
. described. - : - IR

75

So

.8 In an ammonia-still, the. combination of -
| ja generdtor or still havinga longitudinal par-

| tition dividing its interiorinto two chambers
| fﬁjI','.;__i?;'qmp_at_'tment_S';-,."-an-"".-io11tér‘-.-_-ﬁIJibeﬁ-Lt:iricyli'n'der o
{ having free.communicati on at its lower end

| -with the generator or:still; and a series of al-
‘ternating large and small pans or receptacles.
| _a'in_,th'e;_tube;br:cylinderﬁ._d_ elivering liquid down-
‘ward from one pan to the other for- final dis-
‘charge into one chamber or compartment of
~the generator orstill and admitting generated
gas from both chambers or compartments of
‘the ‘generator or still to pass. upward around
-and between: the pans :or receptacles-in ‘the

I00

‘SOREN THURSTENSEN.
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