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 equipment and more pertleulerly to an improved -
~arrangement and means for circulating brine in
-a, commercial 1ee—mek1ng plant wherein ice cans
.are chsposed within a brine tank and the brine
- iscirculated around the cans to eﬁect the neces-

UNETED STATES
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- Lems Ferry Moedy, Phﬂadelphla,, Pa.
Applica;tmn July 29 1930 Serial No. 471 467

. 9 Clmms |

Thle mveutwon reletr-‘-f* genere,lly to refrlgere,tlen

E .sery freemng of the wa,ter therein. .

- - Iment. .

. An object of my invention is to prowde im-
proved means whereby the brine may be efficiently.
circulated so as to permit the use of smaller
 and therefore more economical circulating equip-
“A: further object is to provide improved

. brine clrcula,tmg equipment which is relatively

RT3

- simple in construction while anocther object is to
provide circulating eqmpment which has not only.
simplicity, economy .of .construction . and- opera,-i

. N 'tmn but also is relatively compact.

o . Other objects and advantages will be. epparent o
S to persons skilled in the art from the following'
20 ;_-J_descrlptlon of the a,ccompa,nymg drmmngs 111;
SR -".-'-'wluch | Nt
.~ Figs. 1 end 2 are plen views of dlﬁerent forms |
S of brine tanks, the actuating means. and its sup-.
 porting structure for the agitating mechamsm_:_

25 -j_.bemﬂ‘ omitted for the seke of clearness,

lme 3—3 of Fig. 2,

- Fig.

~circulating rotor shaft and a modified arrange-

©.ment of the dlﬁ"usmg Da,ssege Ieadmg to the brme |

- eooler,

85

je'éoe.

" Fig. b is a plan V1ew of a, brme ta,nk W1th a

fmedlﬁed ferm of mreulatmg mechemsm shewn |
- therein, s -
 PFig. 6 is an. enlarged flagmentery plen VIBW'
of Fig. 5 with the tep removed therefmm to show |
‘the vertical bafiies, .~
- Fig. T isa vertlcal sectlon taken subetentla,]ly;
- on the line 7—1 of Figs. 6 and 8, certain parts-.
“however being- shown in elevation for S1mp1101ty,
- _Fig. 8 is a vertical sectmnal view taken on. lme
o 8—8 of F1gs b, 6 and T, | | o
- Fig. 9.s a transverse. seetlon ta,ken on the lme .
© 8—80of Figs. 3 ‘and 4; and showing in plan the
form of circulator rotor. used preferably in all:

~ formsof circulator mechanisms shown, -

| _-_50 |

Flg 10 is a vertical sectional view through the-.-

'Ibrme e1reuletmg rotor showing two blades in. gle-

_ vation by having the elements thereef reta,ted_!-:- ments of the passage 8.

' 'mte the plane of the paper,

. B5.

. Pig.11lis a developed sectwn te,ken along a ver-__"f'_'-
--tlcel cylindrical surface concentric to the runner -
_’-'ems end located at the line: H —I11 of Flg 10,

' Tig. 3 is a vertical partial sectional wew ef the~..-
: _elrculatmg meehemsm taken substentlelly en the -

._ 4 'is a ‘modi 1ce,tmn of Fle' 3 showmg a
dlﬁerent beermg erre,ngement for supportmg the

(CL 259—97) . _
. Tie. 12'is a s*rmlla,r sectmn taken on the 11ne_

I2—12 of Fig. 10, -
“Fig. 13 is'a plen view.of a four-ble,ded mrcula"*

ing element or rotor the blades of which are.j _'
_formed generelly snmle,r to those shown 11:1 Flgs o
_10—-12 L |

‘While T have shewn my 1mpr0ved mrculetmg- .

- mechen.t.sm in connection with various forms of
brine tanks it is of course to be understood that
any of various other forms of such tanks may be.
- employed and that various arrangements. of the
‘circulating ‘mechanism with respect to the brine
tank and-brine cooler may be used. - For purposes

10

of: ﬂlustr&tlen it will therefore suffice to consider

only a few of these arrangements of which the

form shown in Fig: 1 comprises a brine tank { of
- sufficient depth to receive a series of ice cans in-
dicated diagrammatically at 2 in Fig. 2 while suit- =
able partitions 3 .and 4 are provided to insure a
- predetermined path ef brine circulation as indi-
These pa,rtltmne are rela-
tively . close together as at ‘5 and:.§ to.house the.
brine coolers 7 while circulating mechanism per se -
generally indicated at 8 effects the necessary cir-

cated by.the arrows.

culation of brine therethrough.. Two such mech-

anisms are shown in eennectmn mth the Fig. 1
system and they are. identical. | |

15

25

In the Fig. 2 form a single central partltmn 9 is

provided in a brine tank { while an L shaped por-
- tion 10 of this partition provides a space for re-
ceiving & single brine cooler 11 and circulating
mechanism generally indicated at 12. This cir- .
- culating meche,msm is 1dentlcel to those shown 111

Flg 1. --
“The Va.rlous elements of the c1reulatmg meeh—

“anism are so arranged and constructed that they

30

35

cooperate in a very efficient manner to produce .

brine circulation around the ice ‘cans. Details

- of the elements of the circulating mechanism-

-cornprise as shown in Fig. 3, which is - a section
on line 3—3 of Fig. 2, a short beam {3 removably
- supported upon flanges 14 secured to the sides of
‘the brine tank ' and partition 8. Pro;lectmg},
downwardly from this beam is a supporting arm
I5 carrying my improved diffusing passage gen-

erally indicated at [86.

The arm {5 may be made

of any suitable material, preferably plate metal
of ‘sufficient thickness to provide the n

terline thereof. T _
cludes a bell-shaped inlet 1T which gradually ta-

- pers inwardly and thence outwardly .to provide g

40 -

necessary

rigidity and this plate is welded or otherwise suit- -
ably secured to the beam (3 and the various ele-
The connection to the
- passage is preferably along the longitudinal cen- -
‘The casing or passage {6 in-

50




. 75

. - .
r.- a- ' )
S an !

. a threa,t a,t 53 ThlS outward ta,permg or ﬂanng |

" of the passage is confinued by the provision of

?.I_'m' |

R '-relatwely simple sections IT” made preferably of
~ sheet metal and having -substantially- stralght'
8 line elements e.n.tendmg lt}ngmldma,lly of the
_'pa,esa,ge

These sections also are circular in cross

= -;gseetmn mth their: edges lymg in dwergmg planes

.7 so that an elbow is formed.. The final section
- i9 has-its outer end progectmg freely so that it
: --10."],may be. readily moved. into telescopic connection.
.. . with a .circular inlet 28 of a normally immaovable

| ‘. S .."_-E',:ipassa,gﬂ geﬂerally mdlca,ted at 21.

. - continues the gradual enlarging of the elbow pas-

-does not exceed subste,ntlally 10° and is'connected

. “to'the brine cooler 7. of any eonventlenal design.

20 of the diffusing passage.2!.

'~ “The circular entrance 20 may be welded to the -

7 partition -§

- desired for purposes of assembling or .removal

A lengltudma,l plate

or- bolted thereto 1f sueh ‘should: be:

- 22 extending entirely acress the conical diffuser

. and permit e
R -;;ijfwely rapidly. enlarging passage.. = 5
> AL cxrcula,tmg element or. rotor 25 coeperates
P _'-_.;'j._-mth the casing 16 by bemg disposed preferably
S j-'sllghtly above the throat of the section IT:
. "rotor is secured to a shaft-26,

B 85 ‘which is guided in a bearing supported by radial

- _- 25 [
1 . .
-

21 subdivides the same, in order to. guide the flow

ficient deeelera,tmn w.tthm the rele,—'

V- stay vanes 27 secured to-the ‘walls of passage 16.
- Vanes 27 may be either entirely vertical or-in-

 clined in the direction of flow to impart whirl

- j'__therEtO

2- the top of sectmns 177,

‘while the other end of

. pipe 28 -is similarly secured to a floor plate-29.
-~ In the upper end of pipe 28 is a smtable bearing.

- coupling 32.

.. charge type.
B - gradually’ enlarging passage: arrangement.
. < rotor-has a high-specific speed of 500 and up-;_:-f

S -zwards When eemputud on the ba&s ef AT

. .
. [ . .
. \ - . .
. . Lo - " ' . Coe L.
A ' . . k
r . .
a . . T .
. . ' T
' - . . - . -
- . ..
. - - L] ) -
'
'

S ;where Ns is. speelﬁc speed N 1s revolutions per;i.‘
U 'r____'_--mmute Q is cubic feet per second and H is head
" in‘feet of brine.” The blade surfaces are made up"
of substantially: stralght line elements lying “in-
~ meridian planes which are: planes centammg the -
“As“shown in Figs. 11 and 12 the

 runner. axis.

- shown in Fig. 9, six. unshrouded blades-23..
o general desenptwn of one blade will suffice for all,
S _.-al‘though it'is to be-understood that any type of -
‘rotor may. be employed. which is adapted for its:
- primary function to. effect. efficient c1rcula.t10n{; |

. of-liquid, although’ in-the preferred form . of my -

S r.-_mventlen the rotor is of the axial inletand dis- -
Such rofors are adapted for ef-:

. ~for:the shaft 26 while supported upon the plate

-7 29 a5 by suitable:

31 whose: shaft is" connected to shaft: 26 as by &
o ‘From -the disclosure so far it is:
" seen that the motor 31, plate 29, I—beem 13, sup-

Y-beams 39 is'an eleetrlc motor

o perts 15; and passage {6 constltute aumta.ry struc-
R _-_-ture or .unit adapted to be bodle removed from _;

.....

the brine tank: pbassage 24 S
“The- elreule,tlng element or rotor 25 h&s

ficient ‘operation: when ' used with my lmpruved

o -..bledetlpe in‘the direction of flow thereover which:

-+ is ‘transversely of the longitudinal axis-of the:
“hlades, are ‘inclined more~nearly to the hori--
A “simildr section’
- taken adjacent the hub such as on line: 1212 of
- Pigo ‘10s melmed substdntlally at 45° ‘on its front ;
“or driving face. "It is also séen that the drlvzng'-

fe.,ce over- substantlally the Whole of the blade Is__j::__.__"jperted at 1ts uppel end by two dlametmcally op- :

zontal thz-m 1o the vertmal

axis.
-mewed in plan preferably |
. Imajor pOI‘thIl of the blade lenguh but he,ve open -'

'The
the lower end of -

Shaft 26 pre.]eets upwardly through-a

: 33‘;1.':1pe 28 Welded or otherwise suitably secured to

 flow takes place:-
. flows through the brine: cooler T or 11 |
- case of the. Flg‘ 4 form, the angle of ﬂare is'shown’ 457
at 5% while in the Fig,-3 form it is'shown at 10°.
which -values- represe‘lt genera,lly ‘the - preferredj -
~‘minimum and maximum limits of flare, although
in either case the gradual rate of flow decelera- -
tion will insure an efficient discharge of brine |

'mto the brine tank. ~No- centra,l guide pla,te such

as 3
'I‘he -

The:

2,011,648 T el T

relatwely fla,t in the dlrectlon ef flow thereever

is apprommately equa,l to the disc. area betwee

~the hub 3% and the walls of the casing sectlon.'
i1, measured in a pla,ne normal to the runner
Also as . shuwn in Fig. g the bledes when ;

overlap .-over the

spaces. adjacent. the tips. -The everlap is meas-

~ured with" respect to a.line. 8§ which is nerma,l
to. the direction of .flow 37 such as shown in Fig.
This pea,ssa,ge._i-f'_lz _This open. characterlstlc as shown in Fig. 11 -
...';'may if desired extend throughout substantially

~ sage and has an angle of flare which preferably ~ the whole length of the blades due to the circulat-

e 18 'ing rotor “operating against a relatively small
P .circulating head of possibly only a few inches. -
~Such a cempletely open type elrculater element
_is shoewn in Fig. 13 wherein only 4 blades 38 are -
‘provided. . The other" characteristics of these
blades are the same as those deserlbed for the
- six~bladed runner,
eration at a: relatlvely high number of revolutions
. per- mmute while: circulating ‘large quantities of
- ..fluid under: -9, small head, and- has high efficiency

“and cerfespendmgly low power comumptlon

- The: reter is adapted for ap~

--‘;Whlle the total actual surface area of the blades N

- _‘ml.. .

10

'_25_.—_- -

-.In: the modification shown. in. Fig. 4 the en-

Vanes Or . obstructmns

.-tra,nce or -bellmouth ™ H is. entlrely free of any
- “In order to support the
' shaft 26.of circulator element 25 a ‘hollow. .sup-
-;jpert 28" extends through the wall of ca,smg 16
~to suppert a beermg 39.- The structural arrange-

- ment for. the remainder of: the equipment in this
| fﬂrm. is the:sameé as -in the form above described.”

30

~The epemtmns of the. forms shown “in'Figs. 3

. and 4'are the same in that upon rotation of the 35'“5_-'_ .

~ circulator::or-agitating ‘rotor 25 brine will flow.
- from the brine.tank upwa,rdly through bellmouth™

o tl:rence axislly to-and from the rotor and on B

rthence 1nt0 the eentmued gradually ﬂarlng pas-"
sage Zf ‘where further: g'ra,dual decelera,tmn of the
"The brine-or ‘other ﬂmd then: -
In the

-.-threugh the gradua,lly ﬂa,rmg elbew passa,ge 16~ -

as-22is needed when the: sDa,ce permlts the small— DU

er flare of Fig. 4 to be used. |
~+In the’ modlﬁCdtlon shown in: Flgs 5 1:0 8 the .
brme tank' 42 has a part}.tmn 43 through which
the brine cooler 44 extends, this -cooler. bemg of

e1reuldr eress-sectwn The elreula.tmg meeha-

cent the rear ‘wall 49.

EET

"7 nism is shown® generally at 45 ‘and comprises-a
| . square collecting chamber 48 at the entrance end *

Lol oficooler 44, .formed by-a-continuous side and bot-
ST tom element 41 substantmlly ta,ngent to the lower
: portmn of the cooler as shown in Fig. 7T and a’
front wall 48 terrmna.tlng adjacent the upper edge
" of the ceoler while a wall. a9 eloses the rear end
-of .the:passage: " An-inlet-opening. 0 'is provided -
in the bottom of the member 471 ata point.adja-
| - A circular-inlet guide 51

ha,vmg somewhat of a bellmouth entrance and a
'dlvergmg upper part is secured in alisnment with
-_--_epemng El Pro;lectmg upwardly from the pas-
sage 5{-is’ a: diffusing cone 52 fermed preferably
by a stralght line generatrix. - This -cone merely .
~has'a ‘shug “removable fit v.nthm a suitable cir-

65 -

+70 :'L.' : .

cular recess formed in element §f; and is sup-.

75'" T



10 longitudinal axis of the cooler 44, these baft fles -
- also being secured to the svppmt 54 gt their inner
- ends, while the Iower pertlen of thelr outer ends' :

f_1s secured.to the Wall of the.cone 52;

20

25

~te eone B2,

inthe form of a pina 54,

cured to 2 horizontal baf
 baffies 55 as by welding or otherwise; and termi-
- nates in.a:suitable recess formed in-a cover 57
- **ememb’y secured. to g ﬂoor plete 58 as.by bolts
- or cther.desired means.
‘secured to the cover §1.

This shs,

2 011 846

_{pesri:e relatively ‘I&I‘I‘OW vertlca,l bafﬂes 53 welded
or otherwise eu1tab1y secured at their outer ends
~The inner ends are likewise welded
or.otherwiss secured fo.a vertical hollow:support
- If:desired, bafiles 53'and
58 could merely bear agamst the walls of the cone
~instead of bemg secured. thereto..
- provided a pair of relatively: deep vertical baf

58 dzemetheeﬂy disposed: in:the dir ectmn of the

support E—‘E'exzeeda Upwar diy- through end is se-

The plpe g4 is rigidly

movabls’ beerme’ §¢ and an upper beermg 82,

sty uction so far described it is seen that the dif-
fusing cone, circulating element 80, vertical and

| 'herlzentel he,fﬂes 53, 55 and cover 57 constitute

30

' umtary structure or unit adapted to be bodily |
| re:moved without disturbing the remammg por-
~ ticn of the ClI'CLl&bI”lg mechanism.

It is to be

;-'ﬁereﬁ that.in all forms shown the passages lead-

- “ing to the brine cooler are relatively long in com-

" eter.

parison to their m,.mm_um diameter; the Fig. 8
Ierm having, for in stenee 9, length at least one

and one-half times that of the minimum diam-
The angle of flare of the sides of cone 52
with respect to the axis sheuld be preferably be-

Inasmuch as the dis-
charge peeee&es of all medlﬁcetwns are conical
it is seen that generlee,lly the angle of flare of
~ these or corresponding passages is determined by

tween about 6° and 10°,

- gomparison to.an equivalent conical tube of pref-

-~ erably strelght ferm such as shewn 1n Fzg 8

45 at 82,

 through the inlet 58 from the brine tank 42,

" thence with a gradually - decelera,trng rate of
using cone 52 from which |
- "the fluid 18 dlschaa.ged into the relatively large
~collecting -
- Any whirling of the fluid caused for instance by
- rotation of the circulator 68 will be substantially
‘removed as the fluid discharges from the cone
- " past the vertical baffles
- improve the efficiency of the circulating mecha-

~ nism the henzente,l baflle 58 is spaced relatively
| close to the uppsr end of the cone 52 thereby
~ horizontal bafile and the cover 57.
. of this horizontal kaffe

- 50

65

mchee

flow tﬂrough the di

‘chamber 48 surrounding the cone.

53 and 55. In order to

1"‘&?111;._.,. an eppzeﬂeble chamber between the
- As a result

bafile and the cover 5?
be highly e

. There is also .
Hes

-modlﬁeetmn
“The plpe .

e, B8 and to the. vertleal_

d A shaft 53 carries g cir-
culator:rotor 88 and is. supported in-a lower re-

5 meay be connected. either directly to
a motor as'shown 111-the T*“:lg 2 form or prowded'i
with a. pu,ley Or rope sheave 83. From the con-

and a horizontal ball

In the eperetmn of thls form rotatlon of the |
circulator rotor 88 causes ﬂmd to flow upwardly

- 2, ﬂuld flows uniformly out
- of the cone and into the chamber 46 without
-- eddy currents or entraining of air, as might
oceur if the fluid had a free surfa,ee which would
. be made possible if the herlzonte,l hafile was
- omitted and the fluid allewed to discharge en-
tirely freely in thﬂ space. between the horizontal
T“‘lls feature is found to
‘ective in mereeﬁme the circulation
~ of brine even though the- head, against which
't‘le circulat s0r 58 operates, emeunts to only a few
As the fiuid discharges into the collect-
 ing chamber it then flows outwa,rdly through the

75 brine cooler, thence around the ice cans 66 and

back tothe 1nlet passage 50, The Wells of pas-

sage . 58 are -preferably smoothly curving - as

shewn and prefei ably in the form of a surface
or - revolutmn A eontmua,tlen of the herlzonta,l

‘hafile is had by the provision of a square plate
_68 bolted to the sides of the walls-of chamber
A6 and having an: opening ‘suitably cut to' con-

form to the shape of the herlzental ba,ﬂ‘le Whlch
1S preferably circular.: -

From the foregoing descmptmn of the severa,l

set, ferth 111 the appended clmms
T claim: |

1. A refrln'eratlen yetem ha.vmg a brme tenk

and mechanism for mrculetmg brine therein in-
cludmg a, mrcule,tor element of the axial m...et
and- diecha ge blade type, 'a vertically disposed

relatively long" vertmally extendmg -gradually

flaring straight discharge passage for conduct-
“ing the fluid flow directly from said circulator
-element upwardly through said passage, and
- means providing a surface disposed transversely -
~of said passage below the normally free surfa,ce-
- of the brine in the tank.

a1

10
shown it is seen that I have pro-
vided a circulating system which ‘is highly effi-
cient, compact and economical in construction
- and epemtlen although it will of course be
-understood that various ehe,nges and modifica-
tions may be made in these differ ent-forms with-
-' eut depertmg from the spirit of the I“IVE‘:EItIOIl as.

.20

30

2. A refrigeration system having a brine tank -
and mechanism for circulating brine therein in-

cluding g circulator element of the blade type,

a relatively long vertically extending graduslly |

the fluid

flow directly from said circulator rotor,

3. A refrigeration system having a. brme tank,
a cooler, and mechanism for circulating brine

therein.including a circulator element of the un- -
45
tically extending gradually flaring straight dis-

shrouded blade type, a relatively long ver-

charge passage for conducting the fluid flow di-

rectly from said circulator element, a horizontal

bafile disposed at the end of said passage trans-
--Versely thereof, and other be,

- gitudinally of said passage.

ies extendjng lon-

4. A refrigeration system having a brme tenk
a cooler, and mechanism for circulating bmne
therein including 2 circulator element. of the un-

shrouded blade type, a relatively long vertical- !
1y extending graduaﬂy flaring straight discharge
passage for conducting the fluid flow directly
from said circulator element, a horizontal baffle
,chspesed at the end of said passage transversely -

thereof, and other bafiles extending longitudi- ', 60

| na,lly of said passe,ge near {he discharge end

thereef

b. A refrigeration system having a hquld ta:ak -
and meehamsm for circulating liquid therein 1n-¢_ P 5 o
cluding a gradually flaring vertically extending D

straight discharge passage from which liquid to

sage. with a gradual rate of deceleretmn and a

flaring straight discharge passage for conducting : 3.5
e having a relatively smooth
~surface disposed at the end of said passage and

- transversely thereof whereby the fluid engages

~ said bhaiile so as to be smeethly turned e,way from
“the axis of said passage. o

40

50

el
o]

‘be circulated overflows the top edge thereof in

a horizontal direction, S&ld passage having a sub-
stantially continuous wall surface whereby the
_ brine flows uninterruptedly through said pas-

rotatable circulator element of- the axial flow -

unshrouded blade type disposed in the lower
___.;.pertmn of said Dpassage to ca,use upwa,rd flow

75:_ -



L. .. . .
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. . r : - - .
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- .

o ef the ﬂmd therem and ha,vmg consta,nt clear—-

T _.'___-.a,nce with the wall of said passage therehy.

0

20

_straight discharge passage from which liquid to -

15 T, A refngera.tion system hawng a 11qu1d tank |
. :'.a,nd mechamsm for circulating. liquid therem-’fﬁ;-.

..........

. N oo e

2,011 646

.7S&1d tank ﬂl‘ld having an inlet epemng communi-
“cating with: the lower end of said passage, and

6. A refrigeration system having a liquid . tank @ circulator element disposed adjacent said low-

"::-'a,nd. ‘mechanism "for circulating liquid rthereml;ﬁj ‘er end. whereby fluid is circulated from said tank

-8, A refrigeration system for 4 bfme ta,nk

| -'-hamng circulating ‘mechanism including a col-~
-'_-.'1ect0r box; a vertical upwardly discharging dif-
~fuser therein having an axial entrance leading
~from-outside ‘of said ‘box, a flow space around -

 charging -diffuser therein. having an axial en-
~trance leading from outside of said box, a closed
~space around said diffuser and within said box, i
~and an-axial flow mreula,ter roter at the entrance |

'to sald dlffuser

| LEWIS FERRY MOODY

-including a gradually ﬂarmg vertically extending- .__upwardly through -said -inlet and through said © 6 '
- gradually flaring passage and against said’ hOI'l-. o

be circulated overflows the top edge thereof ina . .zontal baffle into said collector box.

- horizontal direction, said edge being" dlsposed‘_. ,
- below the free level of the discharge fluid, a
'herlzental ba.fﬂe disposed below said free. level
~and transversely of the upper end of sald pas-.
- 'sage,and a mrcula,tor element located in the lewer-- o
" end .of said passage te e&use upward ﬂew of the
' ':_j,..-'-_ﬂmd therein.- | .
15

10

« said diffuser and within said box, and an axial
- flow elrcula,tor roter at the entrance to se,ld"
| dlﬂ'user o | :
| o 9.AL 11qu1d mrcula,tmg system comprlslng 8,
~including a gradually flaring vertically extending __._f-'i.collecter box_which is substantla,lly rectangular
s --._'_'stra,lght discharge passage from which liquid to  in -horizontal section, a vertical: upwardly dis- -
be circulated overflows the top edge thereof in |
‘a horizontal direction, a horizontal bafile spaced.
- from but dlspesed over the upper end .of said
- discharge passage; a- collector box surrounding
- said passage for receiving d,lscha,rged fluid there-

g | '- -_'from sald box bemg Spaced from the betﬂ:om of e
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