‘qo2420-2 TS

813,.861 : 5 pounds of this
JI-hvention are prepared con- : veniently by oxidizing a crystalline
salt, for [err] exanpl e, the oxal ate of the
base in an-unreac- 20 ti Ve solvent, such as nethanol, ethano
or water with one nokegcequakahenippArffuexi di z-

I-ng agent, preferablyT 0%

hydr ogen peroxi de, . .
sol ution or concentrat nP%r‘?%gﬁgﬁ Aty SRR relateg tq, AG§ nfjakdng
general desappHratust |iImtparftdlddwmg slededvvention is direc2&d to a

the main sy tic o Is LhYAt 1 on of 10 - ([err] -
am’noalkyl)%ﬂﬁlir%llf%'lr%%%tlygE %?F Eheﬁothiazine derivatives. It wll be
readily _ [err] BACKG QF, Taike INVANTIQN n the art that
varia- 5 tions of Fihgee iPCPEURREeaEA RASS! BhRetS approximately 1.5-
6.0 mm thick. The sheets may be curved or flat and the thin

ice is generally broken into random-sized flakes when

harvested.
Flake ice is particularly suitable for packing
.10 products such as fish or frozen foods as the ice flakes can
be packed close to the products. In other applications such
as chémicai processing and concrete cooling, where rapid
cooling is important, £flake ice is ideal because the flakes
present the maximum amount of cooling surface for a given
15 amount of ice.
Flake ice is commonly produced by the application
of water to the inside or outside of a refrigerated

cylindrical drum. The water is applied at a first. angular ... .-

location on the drum and adheres thereto in a thin layer by

20 surface tension. As the drum rotates, the water freezes into

a thin layer of ice, which is fractured by an ice removal

device at a second angular location downstream from the first
angular location in the direction of rotation.

) The thickness of the flake ice can be varied by

25 aﬁjusting the speed of the rotating drum, varying the

evaporator temperature, and regqulating the water flow on to

the fréezing surface. Since flake ice can be made in a

continuous operation without being interrupted for a harvest

cycle, less refrigeration tonnage is required to produce a

30 tonne of ice than any other. type of manufactured ice when

similar make up water and evaporating temperatures are

compared.

In known machines, water is applied to only one

side of the drum, i.e. either the outside or inside, but not

35 both. As a result, the'refrigerated surface on the other

side of the drum is unused, and the ice making operation

represents an inefficient use of the refrigeration capacity

"



particul ar advantage as preparative procedures are the first two

net hods di scussed, - nanely 10 alkylation of trifluoronethyl phenothi azine
de- rivatives in the 10-position of the nucl eus by Alternately, the
5- nono- oxi de of the tri- a reactive dial kyl am noal kyl ester, and
utiliza- fluoronethyl phenothi azi ne nucl eus 8s the free tion of
trifluoronethxlphenothiazine deriva- base is coupled with a side chain by
one of theof the;pyglinguypstituted in the 10-position with ali- various

nmet hods previously gas@Hdiatord pr aisn-the3Oice | Sepbahic ddhaides contiddytun a
reactive terninal ance, ,usi di al kvl am noal kyl .chl qride in

gr oup. °nTY on %the Siae’'cl Ené %r;(’él ene 'fl‘f?[s&ﬁgm%‘dge ggr'ﬁegdnot&%i ng
agent cofthéndatonobaliageederfomte veppbied htocdimat asidhoofi ithet irum

fol low.ng sEheGerure thelibe £38m FR° 2edbatbisulenbuabitesctaddl daye!
tri- solution. e N-oxide noiety of the resulting 4 .

f | uor omet hyEpEeRBt KhazArBR BRArANRgSi-nvention trioxide is then reduced wth

Sofji lﬁ_m hydro- Aarf%rm%@ardqctzwﬁwtdﬂh_ yowx hagst h&ﬁi_ﬁ@h(ﬂ%hchines |
TAPRERIE A N TN IR T N R L
agent, prefiacabhged0% MEEIr bgenepsedxicapacity is desired, it is usually
- 10necessary to install a whole new machine. That is, in
addition to installing an extra refrigerated drum, it is
also necessary to install another refrigeration unit
including motor, compressor and condensor, and a new drive
unit. Any upgrading in capacity will therefore involve
" 15considerable expense.

With a view to overcoming the above described
problems and increasing the production capacity of ice
making machines, it has been proposed to use refrigerated
discs. U.S. Patent No. 3,863,462 describes a large scale

20flake ice producing machine which comprises one or more
upright refrigerated discs rotatable on a horizontal shaft.
Water or other congealable liquid is applied to both
surfaces of the disc and frozen into sheets of ice as the
disc rotates. Thereafter, the sheets are removed from the

25disc in ice flakes. Each disc is approximately 1.8m in
diameter and comprises a pair of large round aluminium plates
spaced apart about 20mm and sealed at their periphery to
form an enclosed space. Baffles are placed within the
interior of the space to form rudimentary passages through

"30which a coolant is pumped in order to refrigerate the disc
surfaces.

However, the flake ice producing machine of U.S.
Patent No. 3,863,462 possesses several inherent
disadvantages, including:

35 (a) Due to the large flow passages inside the disc, it
is necessary to use a non—evaporative-coolant such
as brine or glycol. That is, a "boiling" or

evaporative refrigerant which cools by direct



[err']éf 45 It wll be readily apparent to one skilled nula given above

and the preparation thereof in the art that certain of the conpounds
of respectively. this invention, notably those in which Ais

EXAMPLE | represented by an aliphatic carbon chain Approxi mately 3.8 g.
of sodam de is freshly 70 branched so>that an asymetric carbon atom
prepared from 2.25 g. of sodium 90 g. f b resent as
optical isomers. q‘ S ARRoris 8RG 5“@& alfletltt: rg%:geglp P%%lefl g1k oeﬂll'he
connot ati on of the Uge‘-her ahtéotmNcae Pre&s3, 4H2 1 at Brinige aerrﬁmgilﬁcpé d1avsned
to evaporate. saht ed hsr, %Et ﬁpcguge i@ggge%@ﬁﬁgsd &f sAch

sol ution of 19.1g of 2-trifl oro optical isaners as wel | as

the dl nixture of SRS #Hste eprféﬁtﬂeé‘d °t“|$é‘ B&enfHSEn ihioFdery o
these isoners. |If cdesiilead ﬁ}hﬁ_ﬂeiﬁj’i&feﬁ r&blﬁ&g nation of 3 -

trifluororrethy phe Iamne eparatedfor i_ndivi dual
o 16 ki iHeETs Haolape Fudied SIS s b

resol ution Cr &3 now
to the art, such asisfedacta osra@arat@nréfasdief@tiowenlbytlgSg regfuizeshligr o- 1-

crystalli zation of e d g@rghrlqtle S b i%fe e dilicor di met hyl am nopropane.
The reaction m xture uor onet hyl phenot hi azine derivatives. Alter- is

heated at refl b€k Fhea vﬁe\fﬁ%ﬁ h"é)ﬁ‘?s‘.ilﬁx feplgoto manyfpcyre agcoydimesito

startingowm th an opti&akby e ttasdd 0rédei £6®] ed gHext Ly g Wat And8@rnaiefs 60

22{ :‘\allgt Z::id\?\/l fﬂal : rxrna\.}/siYI %led }:Qgtdea%&emac%tllrfedm%%%. wehfd dgam ¢ l a ier 'S

periphery, yet the flat outer surfaces of the discs

must not vary from the plane in which they rotate by

more than 1/8 mh.

15 For the foregoing reasons, the ice making machine of
U.8S. Patent No. 3,863,462 is not considered to be
commercially acceptable.

It is an object of the present invention to overcome
or ameliorate at least some of the abovedescribed

20 disadvantages of the prior art by providing an improved ice
making machine.

It is another object of the present invention to
provide an improved refrigerated disc for use with the ice
making machine.

- 25 SUMMARY OF THE INVENTION

According to a first aspect of the present

invention, there is provided an ice making apparatus
comprising at least one rotatable refrigerated disc member;
means for applying liquid to both sides of said disc member
30at a first location, whereby at least some of said liquid
adheres to both surfaces of said disc member and is frozen as
said disc member rotates; and means for removing the frozen
liquid from the sides of said disc member at a second
location angularly displaced from said first location in the
35 direction of rotation; characterised in that each said disc
member has a plurality of relatively narrow internal channels
for passage of an evaporative coolant therethrough, said

channels extending substantially over all of the operative



cal isomer. several portions of dilute

hydrochl ori c aci d. The followi ng exanples will be illustrative The
acid extracts are conbi ned and neutra- of conpounds of this invention
and the pro- lized with amoni um hydroxi de solution. The 85 cedures
for their preparation and will, it is oily fr'ee base is extracted into
benzene and 6 bel i erve t make fully apparent all of purified by
distillatio®¥%0 é’r\/eoﬁéﬁbe éis t he conpounds enbraced by the
general for- (31 - drmmlarm miparo.‘pytl)id &ppliedf kootbe disc member is

6 atexr, which is frozen to form 3ke . 86khe ice is removed in the
nmet hyl phenoth| azine, b.p. 177 to [err C. at 1 solution iIs extracted

with several %%tq%rfslad‘fe ice as herm;hnbefore described.
benzene. Fhe oily bame/\/rwaxihxsewawsapﬁl.eéd to the sullfack’ &F Rafe disq§. )

o oML gt OebRe s NN LR SO FL S 26 SaXk AR (he e axe.
partially catternativelgnl utheowadiext maybdee sypidyddy dmdgertheh|dirsale
stallized by cooling gngdthhy atiRd Webh MH¥a1’ Seans comprises a pair
of harvesting blades juxtaposed with, and extending radially
10 along respective opposite sides of the disc. Each
harvesting blade does not contact the disc but is spaced
therefrom by a small clearance, typically 0.05 -1.0 mm. The
ice is removed without introduced heat.

»

As the disc rotates, each point on the operative

15 surfaces of the ‘disc will undergo the following steps in
sequence: (1) water will be applied to the disc surface, (2)
the water will freeze into ice as the disc rotates with time,
{3) the ice will_ be removed by the ice removal means, and
the above sequence is repeated with each revolution of the

*20 disc in a continuocus process.

It will be apparent to those skilled in the art that
ice making apparatus of the present invention has few moving
parts and is relatively economical to manufacture.

Furthermore, the ice making apparatus is able to

25 utilize direct expansion refrigeration with a "boiling" or
evaporative refrigerant thereby enabling higher efficiency
and freezing capacity to be achieved. Only one refrigeration
system is required, the disc(s) constituting the evaporator
of the refrigeration system.

-30 According to a second aspect of the invention, there
is provided@ a refrigerating disc suitable for use in an ice
making machine, said disc having a plurality of relatively
narrow internal channels for passage of an evaporative
coolant therethrough, said channels extending substantially

'35 over all of the operative portion of the disc.

The disc typically is circular in shape and is
adapted for rotation about an axis passing through its

geometric centre.



gas.‘ Evaporation of the volatiles in vacuo washes. 8-Chloro - 10 - (3" -

.di met hyl am no- | eaves an anor phous solid which is recrystal -
propyl) - 2 - trifluoronethyl phenothiazine is lized from

et hanol /ether to pink crystals, mp. purified by a vacuumdistillation to
a viscous 173-4[err]C., the hydrochl®ride salt of the free oil;
b.p. 195 to 200[err]C. at 1 mm 10 base prepared above. .
EXAMPLE |V Preferably,7sthe disc 1isTHRL cisgmatel ¢fer P¥atlaminate
formed in |E&RstruvitiSoEPeBRPIL Hing. Bws. N1 e ©r gnichl iopen channels
manner by reacti rpeB. 5 q of, t he freg.bage. f | uor onet hy‘léghegothi azi pe
(prepared bU2VRe Deen elchgd (o5 paghiged in patkerng) €hpCh j3re) gyl pxor

Sm | es reartimagesensf okeadh- odthlegr.o - WRen ftdrem two halvesofaracesamiwiched
Concentrati eaqd | i ¥n ' s2] e - nl ] %

trifluor o%re?ﬁ?%%ﬁe& lggrt u?eeogmt e Sslt%arﬁi#é?h ghgggggl ?)[Fgrgic\:/heasn%els
phenyl sul pfpae) clgssdg inferagdarmhrnngis 1. 3Thgopattern o othamnels

(3[er|r] " diiaetsh&ha!ma%ggcmyl exzehid I-oveq« s(ii;bhs'%anﬁ;(imlqr)@ a1l of_tE_hetplane
pyrrolidinyl Qut ane_in uor o, phenot hj azi ne citrate.
oot Xyl nd FBShaifacane see mupsheiCial by vt eaiat "I Fo fiat rmes
3.5 g. of thaeseiiy &vekebaseenlypon working up the reaction as in Exanple :
was di ssolyed in 50 . of . I t at e..al.ang | 1 £ Qi £ ich is
a m xtur e%f 8- it ﬁgggé 5’% ﬁach)%'aoel'c tadc? d?e%]’[gee(r%%%%é)glgﬂ%ﬁoro
- 10 - (2' a Kentppldr Gipextude aving+az(callar Bbtted thereihaki Mp ohe

m xture vasgs@uanorehed dol 1M UPe ce8iWlVd €hhHD110% shaft delivering the
trifluoromnet hyl phenothi azi nes he crude residue was then

T . .

recrystal | | SCBPFRERPE FEISHORFABE -as TheefPLdRird Bt o7 EB5LPAg Fforradial
St hangl {et hﬁbrb%,g: ?Gmh\/ﬁhﬁeaﬁﬁ%ﬁﬁj abh% Gihé?r(ﬂrﬁfé:] -end il @R tHatthe hollow
I met hyl an noprQpy 1 - tri Qr onet - . EXAVPLE, V
25 phenotlﬁfgfif%g‘ oxgltatztel?elr' ou%er_ en&y’ the radial ﬁ%reeg g?%’f‘r‘ﬁ“’b’fc%‘:?
met hoxy - 2withr relspecgive0inlets to the channels extRO\NRIFE through the
met hyl phenoihigzi PIGRA! b t t Lo of
10 - (3[err g_s%(z]’i Q% | - t%ng?ggﬁgo%m&r}o?a%%?hgéy%—ﬂé?i éyﬁ‘?‘?f%%?%

suxface of the disc aperture. The liquid refrigerant

passes through the hollow shaft and into the internal

20channels of the disc whereat it evaporates +to thereby cool
the disc.

The channel outlets communicate with another hollow
shaft on the opposite side of the collar via a second set of
radial bores in the collar. The evaporated refrigerant is

o5 extracted through this hollow shaft to the compressor. The
disc, collar and shafts form a single assembly which is
rotated by a motor using a belt or chain drive to a pulley or
sprocket on one of the shafts.

~ However, the disc can be rotated in any other

30 suitable manner. For example; the disc can be provided with
a toothed perimeter so that the disc can be driven by a cog-
wheel gear, either directly or chain-driven.

In a multiple disc machine, a number of discs are
mounted on a common shaft and refrigerant is fed to the

35channels in each disc via a distributer and pipe lead system.
The discs are fed in parallel, and the lengths of the pipe
leads ave made substantially equal to ensure equal pressure

drop in the refrigerant feed to the discs. The evaporated

"



am nopropyl) - 2 - trifluoronethyl phenothia- nethyldi phenylamne), 1.8 g.

.of 1 - (3[err]- - zine oxal ate prepared as in Exanple | in 150

‘chl oropropyl) - 4 - nethyl pi perazine and 0.5 30 m. of ethanol is
oxidized with 0.0045 nole g. of sodamide in 150 nml. of xylene is heated
95 of hydrogen peroxi de supplied by 80% hydro- at reflux for four

hours. The xyl ene sol ution pero e solution. wth.g;feflux
period of F&EFAIRERN Fﬁ“wé‘ﬁefaxé'ﬁd‘cg')?{&r é’d‘f"e(?h\ﬁl ERmgen B1ely 10 hoyrs.
The vol atiles are rem«f@nredvammdments hgfr chiel dmiversdiah WHd #0Fd°¢
extracts ar y2ATRLRNOUS, S us ed_li SHRlel o the
neutrali zed%?/vﬁl Irlbgv% ri nSB %t o aedza'lr‘rﬁli ngq‘ aﬁgﬂfn?rof wat er,
neutral i zed agicompadinining drpsisgisde pel |l ets. The senisolid base whi ch 100

sodi um hydy oxi de sol uti on pRI¢FrePESRHEITPTON OF q«gﬂ‘arqum t hen washed wel |
w th water, et her. The hydrochioride_of 10 - ;ﬂ'err - lgélﬁqug\éer
sul phuric acid, takefigp s side elevagippp h%ﬁrSSylt&e

trifl uorometdpygaratiisop@@nearthbocdatetrt W tha dnvietiviemstric

phenot hi azine - 5 - ide j's; then | ( d_,08n& e-aciofde
wei ght of 3.8 g. %xi(? piasm ng ﬁyggogéggc%g? egﬁé% P%Fg tgg %I’I ed of
basi ¢ resi diRg.ofl;panpi ¢ aci d (b| s - nmethy- 105 et her extract and
recrystal ljzing the sgparaf egd Ma@,{ﬁé‘mége@&tg&naﬁoohmgﬁf the
separ at es pro uct from et anol / et t he crude

panpat e sal tdigic guti®g arangesmaent of Fig. 1; The 5-dj oxi de derivative
of 10 - (3[err] - di Fid.Alerd aidedickar Midw IQfH&Zlcﬁﬁx\édd)rawtOW' pre disc

tri- t hyl am nqQpr opy trifl.uorqgmeth
f1 uor omet hyl%h tﬁ"le"?‘?g‘@'“gpagﬁ?raéﬁbsn ‘én A ndiis prepared by oxi di zi ng 2

g. FilGXAMPLEsVla sectional view of phi® of the GHC ¢
oxal ate saig,t.,.oé t[ue parent conpound Proceeding as in Exanple V with

8- et hoxy- with 3 nole equival ents of hydrogen peroxi deh disc .
2-trifluoronet hyl pheddtchi &i¥e a(peephpaal byiew of pargsofnopfe above
procedure. The ggpulding tri- Bernthsen thionation of

3[err]-ethoxy- 3 tr| fl uoro- oxide_is_then reacted wt qoggdgugnof
hydro- met hyl di phenyi3hi nk)i8n@ §ectdippgloeieyptional view a -

Fig. 3;
' 20 Fig. 8 is a sectional elevational view along C-C of
Fig. 3; '
Fig. 9 is an elevational view of the ic® removal
means of Fig. 2;
Fig. 10 is an end elevational view of the ice
25sremoval means of Fig. 9;
Fig. 11 is a plan view of the ice removal means of
Fig. 9;
Fig. 12 is a perspective view of a multiple disc ice
making apparatus according to another embodiment;
30 Fig. 13 is a sectional view of the multiple disc
machine of Fig. 12;

Fig. 14 is a plan view of the ice removal means of

Fig. 12;
Fig. 15 is a side view of the ice removal means of
3sFig. 14; _
Fig. 16 is a sectional view of the shaft of Fig- 12;
and

Fig. 17 is a sectional view of the disc mounting on

1"



50 sul phite in agueous nethanolic solution in nethylam nopropane, the

crude panpate salt 115 order to reduce the N-oxide radical. This
‘pro- of 10 - (3[err] - dinethylanm nopropyl)-8-ethoxy- cedure

gi ves the hydrochloride of 10-(3[err]-di- 2-trifluoronethyl phenothiazine
I S obt ai ned. met hyl am nopropyl) - 2 - trifluoronethyl -

EXAMPLE VI | phenot hi azi ne- 5- di oxi de. A
m xture 1¥he ghag§t 9f-Figifléeronet hyl - 55 EXAMPLE

111 _ pPSERPPRTARI B BrErfirrh SMEEPiMENaANd 14 g. 120
A suspensi on of 15Ag. of 8-cnforo-2Z-1r1 - err chl oropr opyl )-

. ! | or 1 - (2 - (

- met hyl pi per a- shown Ljhr §h&t h§t BRendt hRBRE (B*‘é’fpd‘éﬁ BAERRI zi ne
in 200 mM nmabhixgl e0ecoEsaheatset ambbafihelt of the idhehEboinecashppgssenh of
4- chl oro-%-forni Lor #}wohhours. Thﬁgaalts re extractled ggto a
ami do- 2PeFFRRRi ¢ FoOB BPFTR PFPI BISHBREPNS: HF§ﬁ€n§?S%ﬁY? 150 APS- 3 PRBPer .
The xyl ené3layWates fhem the rxr@6erphidell 3sgpumpedobpnpuwpahd €h8oyghof 3-
extracted ] e I [ fqag@i llyfe, 125
chloro-1I - 3?%:%%%%#%3%?&%%% ?2%5'(5)01% .ﬂ‘!%)f‘:i %%&rfocﬁ oyfgegciscfr%se. égi d
extracts aPEahRf 3Perfe 2BAhcARedr AEPEAT LK GTE¢BEr DBurks. TP tbRAed

S_nfl negtr;&biﬁ&g@dﬁheamrwmbydr-mne water @Mk reaet ididnsddr eol s
i luted wi,t

of wat erlogﬁﬁegg?a'gftpgd%ﬁt?cﬁ X lut)li‘%l%?;%‘seacg’{ gt u‘?cr;tsc}’rﬁlf? to E%?e#éﬂ’y-lggl’g”] -
pi per azi ngl filmpodpwalter adheming to bdth disegsifldvds O abige dhdccavor.
The acid ,Lluee@mehn¥hBhERRLaLEEh Enai2atdE5y' Bhe BEPow1P] Fig. 1 ana
is driven by motor 16 wvia a belt or chain 17 and pulley 18.
However, the disc 20 may be rotatéd by any other suitable
' 1smeans. For example, the disc 20 may be provided with a
toothed perimeter and driven by a cog-wheel gear either

directly or by chain.
The refrigerated disc 20 has a plurality of channels
therein and constitutes the evaporator in a refrigeration
+ 20gircuit. The mounting of the refrigerated disc 20 is shown
in more detail in Fig. 3. As can be seen in that drawing,
the disc 20 has a central circular aperture having a circular
collar 22 inserted therein. On one side, the collar 22
receives a hollow shaft 18 delivering refrigerant while on
25 jts other side, the collar 22 receives another hollow shaft
21 for removing the evaporated refrigerant. The shafts 18,
21, collar 22 and disc 20 arxe fixed relative to each other
and rotate as a single assembly. To enable rotation, shaft
18 is mounted in bearing 25 while shaft 21 is mounted in
30 bearing 23. The bearings 23, 25 are located in respective
bearing blocks which preferably are adjustably and removably
mounted within the frame 12 of the ice making machine.

(T4

Hollow shafts 18 and 21 communicate respectively with the

condensor and compressor (not shown) of a refrigeration

35 circuit. O-rings 26, 24 are provided to seal the
connections to the shafts 18, 21 respectively.

Shaft 21 has attached thereto a pulley, sprocket or

cog 18 which is rotated by motor 16 wvia belt or chain 17.



813, 861 7 zene and purified by
vacuumdi stillation, b.p. base, 10 - (2[err] - N - norpholinylethyl) - 2 -
tri- 202 to 210[err]C. at 0.6 mm fl uoronet hyl -
phenot hi azine, is obtained by Four grans of the basic oil are treated with
evaporation in vacuo of the solvent. 2.2 g. & maleic acid in ethyl

acetate. Cooling Five grans of the base is reacted with 1,3 5 the

concent r at &P § biioh @fiseli fthe BBpak ¥ oh 8 gif tRAFS c LREA tRSet ke
acetate to@istycdlaéypipe as¥enBlyst al s of 10 - [3[err] - (411 - nethyl

-1[err]-11 - (21 - hollnl t A
pi perazinyl) - propgllll}l}e rPZ{ S A ek u&(;r%%/rsé% hy? ls LH#’*’p%enotoll'?le'ag’lenté—;‘J‘éls the
acid mal eatPFdigml t 4-6. ThleendihcaAheidi vfl chaninated ¢e8ftrnftiopdeand .

EXAVPLE KII es two discs zdaggﬁﬁEzyblkandw1ched together. “ach
suspensi on ofmp?»mrs Y Grono 2-tri - A solution_of 19.5 . of

3- br ono- 1- pHFES 2044 u%ﬁ%rﬁﬁy?pﬁéﬁ%ﬁpa?ifnepﬁﬁr§B§P§615y39ﬁ| forped in a
i dyl pr Opanesdﬂraldlé) ﬁher@éfxylfa&e dstarmsite dby NaticAlngf oF -md¥OI®ing 3[ errje -

bhenyl am nEHeRAel Pathenth A8 MR enadrs of casd Pepehte BRI O
8- et hyl - 2-the fd:‘mnsnmquﬂ]emm are divrolest todyertdtelny,l axhors@p'k (qiaxrme]rs 580m .
t hi azi ne a t hi t I 0] at

ref | ux faép%fﬁh a jﬁé‘ %jeir;h j&?%%%%f%yzg@gﬁyf%y*ﬁ&ahd a0 G
The mi xt ur echannvgksh ke, typPigalky s e X igdh .commer ci al

sodi um hydroxi de i nppd r&ﬁﬁ%wgaéaﬁ%wa qqmaﬂace&satf tHd Wiesc 20 1400

m . of xylene which had been previous g ¥ rochloric acid. The acid
extracts arghQw@y-in Fig. 4. 'The pattérn for the bottom right gquadrant

is the inverse to the illustrated pattern for the top right

15 quadrant, and the patterns for the top and bottom left
quadrants are mirror images of the patterns for the top and
bottom right quadrants, respectively. The channel pattern is
so designed that

(a) the channels are spread over substantially the whole

20 operative surface of the disc so that all points on

the surface are close to the refrigerant, and

(b) the channels are of substantially equal length so
that there is uniform pressure drop in the
refrigerant in all the channels.

25 These two features ensure that the disc 1is
refrigerated as uniformly and evenly as possible. Moreover,
the provision of a pattern of thin channels enables the disc
to be refrigerated using an evaporative or “boiling"
refrigerant as opposed to brine. Faster and more efficient

30 cooling of the disc is therefore obtained.

Although the illustrated disc is composed of two
layers, more than two layers can be used to form the
laminated disc if desired.

Each channel 30 has an inlet 31 communicating with

* 35 the central aperture ;p the disc. The outlets of the
channels 30 are also located on the inner cylindrical surface
of the disc, on the opposite side to the inlets.

As shown in Figs. 3, 7 and 8, the collar 22 has a



stirred at reflux for ei ght hours. When the tralized with anmonium
hydroxi de. After addition is conplete, the mxture is heated at
benzene extraction, the crude base residue is 20 reflux for three hours.
After water washing weighed. A solution of 2.1 g. of residual crude 85
and acid extracting the organic layers, the fPee base in 10 . of ethyl
acetate is reacted base is liberated fromthe acid extracts with
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is extracte¢hahGﬁéagnbyationac1:cnﬂm with benzene. The base

remains after As shown iﬁX@NBkE2¥|YCe removal means 40 are mounted

on frame 12 for fracturing the ice formed on the disc..from._..
the refrigerated surfaces. After being broken off the disec,
20 the ice falls down chute 50 to be collected in ice bin 51.

An embodiment of a harvesting blade assembly is
shown in Figs. 9 - 11. In this embodiment, harvesting blades
52 are fixed to the bottom edge of a respective one of a pair
of radial arm members 53 which in turn are fixed to support

.25 plate 51 which is fastened by bolt 59 to cross beam 56 in the
frame 12 of the ice making machine. The inner ends of arms
53 are supported by pendant arm 54 which is pivotally
attached to bracket 55 on the machine frame. As this
mounting arrangement is supported by the main frame rather

30 than the shafts 18, 21, it eliminates pressure on bearings 23
and 25 and prolongs the life of such bearings.

The harvesting blade assembly shown in Figs. 9 - 11
also comprises a bearing block 58 held between a pair of
brackets 57 to maintain correct relative alignment between

35 the disc 20 and the working edges of the harvesting blades
52.

The harvesting blade assembly is of simple economic

construction yet is easy to adjust and to maintain.



40 -evaporation of the dried extracts in vacuo. The A solution of 33 g.
.Qf 10 - (2[err] - chloro- 105 crude hydrochloride of 10 - (3[err] -
methyl- ethyl) - 2 - trifluoromnethyl phenot hi azi ne (pre- am nopropl)
- 2 - trifluoronethyl phenothia- pared by the reaction of ethyl ene oxide

W th zinc is formed by passing dry hydrbyen 2 -
trifluoronethyl phenot hi azi ne fol |l owed by chloride gas into a solution
of 5 g. of tMAFreofivedihat hareasking Bia@ﬁeaﬁéPFPly RPAFVSEft he d5e pase
in 150 nm. fotihgides of the disc 200M@PPOULHeWshhet Rirfilahlocatdepnand 25
g. of 110 LE X anhydr ous

pi perazi ne iTFMoFNA £95°aS Smfbe disc arg badspgeldsn of 19.1 g. of 2 -
trifl uoro- aIcohoI|Saduxu£nbaisrdhnme&(nnthatheshdassof the disec 20,

met hyl phegotéueazwé m§k§3§ mQLP§gga®l§d%@%reT§@h{ i Sh XEHRC HeS 2D
washed we W th am nohexane water.
The organlCNQ£RH°?@P%9ﬁr%RﬁQKkQWV% dzpm mﬁchﬁwﬁﬂ1lnow éeh igpeds ifoomast ed

at reflux fyn Shhyt AW dsaeR 0sEC tafd dari ! er MISWRRI, ZidW 248 freezifFty
hours. After morkln UQV$S in Exa le with ampnia and extracting with

ethyl acet- Surf a?ﬁs SE&E;GF °16re(6HyFP°s%|ﬂﬁ$§F%hH% %t &he
dryi ng and(ﬁﬂﬁxﬂgﬁnan;tfqréﬁﬁﬁﬁﬂéfficlency isexyghleved. - Thief lider a@ding -

phenot hi a N€achi'ACt § A VES W ﬂo¢¥néh%é¥y9et¥§ r _(gLS Eking leéé
ti )" = :

obt ai ned vacuum di s | ation. pI'per azi ny g
trifluoronetkyiphensncessthan existing maCF_lXJNWEE X In the event that

t hi azi ne. Af,,;ﬁngghgmlearlg“ te'ddﬁéé?n @hd Wﬁég%haft/be&ﬁﬂ p%eg}%h&{bﬁ

19.1 g. of 2 - trifluoro- _resid t he di nal eat prepar ed

met hyl phenot§he¥d it Fig § @m |qac%h?nhﬂ/dﬁwedaéépa& Ehigo ETIHRG mq%%g
t he procedurin ofhe machiaiwl 19 g. of 2 - chloro - 1 - norpholinyl- Exanple
VI, ethane in 200 m . ; benzeng?ls h

EXAMPLE X¥5 60 at refPox fotStr hSlﬁ% Bers gt%gu%% & Mo tPRBE S
grans of theifbbteemditantdy |and5xth62§.peed off etper diace ciam dpe i martied to

atmosphere oyeL8|,gll o r MREESXIOE | 81 PLELEF: b1 AEELYX Y ANEO Stency. A
single 500 mm diameter disc can produce over -half..a tonne of -
ice in a twenty-four hour period.

20 Another embodiment of the present invention is
illustrated in PFigs. 12 to 17, this embodiment utilising a
plurality of refrigerated discs. As shown in Figs. 12 and
13, the multi-disc ice making machine of the invention
comprises a number of refrigerated discs 70 mounted on a

25 common hollow shaft 71. The shaft 71 is mounted at its ends
on combined bearing and seal assemblies 65. An inlet port 68
is provided at one end of the hollow shaft 71 for connection
to a source of condensed liquid refrigerant, while the
opposite end of the shaft 71 has an outlet port 67 for a

30 suction connection for the evaporated refrigerant. The
discs 70 constitute the evaporator of a refrigeration circuit
in a similar manner to the embodiment of Figs. 1 to 11.

The discs 70 are mounted in a water tank 69, which
typically is made of stainless steel or glass reinforced

35 plastic. The tank 69 is mounted on a base 61, which is
suitably made of cast aluminium alloy. Spabed pairs of
flanges 72 are formed on the tank 69, each disc 70 passing

between a respective pair of flanges 72. Scraper blades 75

124



The -reaction mxture is carefully diluted with nethanol with one
-equi val ent of ethyl p- 100 M. of water. After extracting into acid
t ol uenesul phonate with sodi um carbonate for solution, neutralizing
Wi th sodi um hydroxide ten hours. The strongly basic residue after 65

solution and extracting into benzene, the oiﬂ} evaporation is extracted
with ether. The dried 139

813,861  2TXgt F%’F°§>%tdr%t§taréh€onﬁﬂ?ed°§ndf%$%%&§av\ﬁn thlangesq 741 £9%,
formalin softdé¢turing atledioy¥ekheet f@Bfe@USNhYHEOGEBCENITON iate e Glvecs
crude 10- a 15tén nut e tpherl ]g The reaction mxture is [2[err] -
(4[err]- ethQFate 3%t 179951 nyl) - ethyl]- held at 50 to 60[err]C.
until the evol uti on Bie (,dixscs 70 @nd shaft Ubheitey | pHeredilar i aepul ehyelr o-

bon nonoxi d&px?é"&?@é 6I h@ogk’ﬁa!ﬂi? h\%uﬁ%léa ﬁ tﬁ@' %hh‘i‘% 71P- r%l(&ﬁ]v:ér?WM:

(dec.). ralized wt ue50|um r oxi eso ution
The aci d fuﬁ%§h§e°§apﬁlﬁﬁ PW'§I§£&??5@?#QF 530V§?vé &ﬁdPﬁ§dﬁﬂﬂ§?%ﬁlboﬁhls

base is extgact efowever paL€GsD)1 COSDAPHOEE X&) tHisd hikiases Wi here Baxt Nt 0

benzene and vacuurrhglrstmlelalnesd 519 g

t}ng the discs 70 may be provided.
For example, the pulley or sprocket 64, or one or more of the

. 10 discs 70, may be provided with a toothed circumference and
driven directly by a cog-wheel gear.

The tank 69 is filled with water to the level 80 as
indicated in Fig. 13. As the disc 70 moves through the water
in tank 69, a film of water will adhere to both surfaces of

15 the disc due to surface tension. As the refrigerated disc 70
rotates in the clockwise direction as shown, the water
adhering to the refrigerated surfaces of the disc will freeze
to form a thin sheet of ice which is subsequently fractured
from the disc surface by scraper blades 75 positioned as

20 shown. Any water not adhering to the surface of the disc 70
or not being frozen will simply trickle back into the tank
69. Accordingly, there is little wastage of the liquid to be

- frozen.

Ice production can be increased by reducing the

25 temperature of water in tank 69 to close to freezing point,
increasing the speed of rotation of disc 70 and increasing
the flow of refrigerant through the disc 70.

The design and construction of each refrigerated
disc is substantially as hereinbefore described with

30 reference to Figs. 4-6.

An exemplary form of the scraper blade is
illustrated in Figs. 14 and 15. Each scraper blade 75 1is
removably mounted on top of its respective flange 72 by
suitable fasteners through holes 77. Each scraper blade 75

35 comprises a series of teeth 76 for fracturing the sheet ice
from the refrigerated surfaces of the discs 70.. The scraper
blades are hardened and tempered to resist wear. The only

substantial wear in the machine is the abrasion of the ice

1 2



g. of fumaric acid in ethanol and adding ether [21 (4[err] - nethyl -
-1[err] - piperazinyl)-ethyl]- to cl oudiness. The mxture is then
cooled ina 2 - trifluoronethyl phenothiazine as a clear 10 dry ice -

i sopropanol bath to separate the de- oil, b.p. 205 to 210[err]C. at 0.5
mm 75 sired difumarate salt 12

EXAMPLE XI X EXAMPLE XVI

suspensi on agabnsg e oscrpper) Rrastnyped the soxgpgy- éllﬁﬁﬁsgr'é?rscéf‘ 10
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to the stiréegp éeaaii@ﬁrﬂbutu&:e tubesﬂm—&ll‘ ﬂhiaﬁoabaaahiahfteofwﬂ&x the
(3[err] - di- over one hour. g(}mxt reis II;Sen al |.one

net hyl am no‘b’?ﬁﬁ?’l% 5 30 FEgRRGFSNER hAisCq o 70%f | Ul ¢ e?tgltrl?‘? ng & oFBeen
hours. The d@lkst8ibutor pheheshiglz+ 8¢ dramdehieni 1mlael tpowt péisnttabeheir

sired 10 10 L2h5(ids LeRThos STEL naadl Epid sl BEHAM o onedf5IghRRA) C

ani nopr opyl’) uor orret
XVI | pressure dropzimethe. qﬁfn_mex@qeﬁ@d r¢@. each1dbsem is isolated

Si xteen granms of 10 ppd 2&@1Herycxaaoqiﬂwéach &QL{:Q%BGth%uQJeOCEPUéE 9k

Exanple 1. 25 2 - trlfluoronethylp enot hi azi ne (prepared
EXAMPLE XX received in a radigy "bozegdn %SP?? Y%o?%%?ﬁ?‘ﬁpﬁeﬁ‘éfﬁpa?ifne
with A sushensieblolr lshadfg. 7af an- whi¢huaio- assocm«yaoraiécl egainger

al kal i ne ndi t s) i uS:. phenot rﬁ? ) sodam de

pended mﬁg’ﬁ% & (f‘faf L i % ets o {']?l TSGO laz%‘d x@?’éﬁjeo?s%

heat ed at méams( cbﬁra clampinm wing@-mgut 0781 | tZm uimbérmahi ebl hpticdd bore

thirty mrHQstd§£g&uEhO%ﬁg Zegtfg &fcwégﬁ'clamping ring-nut 78 to
provide an inlet chamber 73 between the delivery end of _the...

respective delivery tube 81-84 and the channels in the

+ 20 associated disk. Refrigerant delivered through tubes 81-84

£fills the receptive chambers 73 which communicate with the

channel openings 31 of each respective disc 70. Refrigerant
flows through the channels 30 of each respective disc whereat
it is evaporated to cool the discs. The evaporated

25 refrigerant is extracted via the channel outlets which
communicate with a suction chamber 74 formea between the
shafts 71 and the disc 70 by the elliptical aperture in the
clamping ring-nut 78. The suction chamber 74, in turn,

communicates with the interior of the hollow shaft 71 via

1

30 slots 79 cut into the shaft 71. The refrigerant is extracted
from the interior 80 of the hollow shaft 71 via the outlet
port 67 for delivery to the compressor of the refrigeration
circuit,

The foregoing describes only some embodiments of the

35 present invention and modifications which are obvious to
those skilled in the art may be made thereto without
departing - from the, scope of the invention. For example,

although a circular disc is preferred, the ice making



30 250 M of ether is slowmy added. The reaction 3 - dinethylamno - 2 -
et hyl propane (pre- 95 m xture is then heated at reflux with stirring
pared by reverse addition of hydrogen bro- for twelve hours. The
conplex is carefully mde to nethallyl chloride and sel ective reac-
destroyed by the addition of methanol. Afteri3tion of the resulting 1 -
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heat ed 5QsH3EHr BardicibtaE aedempRCeoftn- Sbﬁlilebrkﬂﬁ deanufagerregx fidre one

hour when airwéxhl{:iaﬂ qfs 1308 Vihkited Mndreeb. sodwm exppd ¢ and 44l .
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. -manufacture a slush ice product- from-fruit juice or cordial. - -

On a larger scale, the machines could also be used to make

20imitation snow.
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are-added. The suspension is then heated at in 50 m. of xylene is added
.dropwi se over a " Teflux with stirring for forty hours. The alco- period
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(13.4 g')r%%gtion of the disc member; characterised in that each said
disc member has a plurality of relatively narrow internal
channels for passage of an evaporative coolant therethrough,
said channels extending substantially over all of the
operative portion of the disc member.

2. Ice making apparatus as claimed in Claim 1, wherein
said channels are substantially of equal length.

3. Ice making apparatus as claimed in Claim 1 or 2,
wherein each said disc member is of laminate.construction
and comprises at least two disc portions in which open
channels have been formed in respectivé patterns which are
mirror images of each other, said disc portions being bonded
together to form said disc member, and said internal channels
being formed by opposed open channels.

4. Ice making apparatus as claimed in any preceding
claim, wherein said liquid is water, and the frozen liquid is
removed from each disc member in the form of flake ice.

5. Ice making apparatus as claimed in any preceding
clain, wherein said means for applying liquid comprises a
reservoir of said liquid in which each said disc member is

(24

partially immersed.

6. Ice making apparatus as claimed in any preceding
claim, wherein said ice removal means comprises a pair of
radial blade members juxtaposed with each disc member on
respective opposite sides thereof.

7. Ice making apparatus as claimed in any preceding
claim, wherein said apparatus has a single refriéerated disc,
said disc having a central aperture in which a collar member
is fitted, said collar member having a first plurality of



813,-8 9 Is al kyated with 8.5 g.
qf 3 - !w E!’Mﬂ'{!"g’, organi c extracts are evaporated at the water

[i nyl prepa of sodam de as an punp to give crude 10 - [2[err]
- methyl - 3[err]- aci d-bi nding reagent in xylene follow ng the

(4[err] - methyl - 1[err] - piperazinyl) - psopyll- procedure of
Exanple | to give a viscous oil, 2 - trifluoromethyl phenothiazine which is
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fl f f |, -
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A solution Ofd3s§agt salbh%éylJ@rewghbeslgelng substantially of egqual
length, and at least one aperture in said shaft at the
mounting of each respective disc member on said shaft to
provide fluid communication between the outlets of the
channels in the respective disc members and the interior of
said shaft.

9. A refrigerating disc for use in an ice making
machine, said disc comprising a planar member having a
plurality of relatively narrow internal channels for passage
of- an evaporative coolant therethrough, said channels
extending substantially over all of the operative portion of
the disc.

10. A disc as claimed in Claim 9, wherein said channels
are substantially of equal length.

11. A disc as claimed in Claim 9 or 10, wherein said
disc is of laminate construction and comprises at least two
disc portions in which open channels have been formed in
respective patterns which are mirror images of each other,
said disc portions being bonded together to form said disc
and member, said internal channels being formed by opposed
open channels. . _

12, A disc as claimed in Claim 11, wherein said open

channels are formed in said disc portions by etching.



.t\rif'l uor onet hyl phenot hi azine (prepared by m. of ethyl ether is reacted

with 1 m. of thionation of 3 - fluoro-3[err]-trifluoronethyl- glacial
acetic acid. Afluffy white solid acetate di phenyl am ne) and 2 g. of
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hydr obrom de salt of 10 - (3[err] - N - pyrro- I's continued for ten

hours. Upon working up [lidinylpropyl) - 2 - trifluoronethylphenothi a-
the reaction mxture as in Exanple Wi 10.5 zine. This salt is then
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of 3 - trifNUgo byydi phgnyy - | anpat .//TH (o4 sa't i s sihaken
with a am a . ) J — xt ur e |of

xyl ene and Soai is HFat ed at refljyx| with
stirring. A bgira i thd purified 8- f|gplyihpr of 18
g. of 3 - chl o0 -TJI= 5 S flugro-1 err|- hiy| &/ hapr opyl )
-2 - tri- mn rolgle N0 X berz/éne[is added. I

f I uor omret hyFphendghi h>Ne Br7_gY] after [drys) The refl ux jAﬂ od is
continued for sijxfe ng—1mn xy‘fb'errl_efl t/ﬁlfs and distill{fingg the ¢rganic
hours. The cool edymixture i.swyashed welt (Wi ¥hyl 105 vol jat ijl es i nfvacuo.
The crystalline cytriate is water. The benzene |ayer is thenlext rac1§d

t hen preparedsby fegcty \\E\QT“OT' The gase— j = Lc_ afgkd.
Neut r al i zatlgn of ,\{ S S s %
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with 2.6 g.

of citric acid in ethyl acetate. the acid extracts with sodium
hydr oxi de sol u- EXAMPLE XXV tion
gives an oily base which is purified by 45 Three grams of 7 - chloro - 2
- trifluoro- benzene extraction and waggumdistillation. A 110
met hyl phenot hi azi ne (prepared by thionation clear oil, 10 - (3" -
di met hyl am nopr opyl ) 4- of 4[err] - choro - 3 - trlﬂbuoronethyldlphenyl
trifluoromnethyl phenothiazine is fractionat gd at anlne) is al kyl ated
with 3 - chloro - 1 - di.= ?')an?‘l?[err] t 1.4
met hyl ami nopr opane fol | qw e dyre /='ANP | XNbO of
Exanpl e XXI'V. The crude,Nin$pl u Ie Fi f tijgen gra of\6 orh - 2 -
trifluoro- 115 chl or{o I3[ aF “i.bthy"hlnn 7L ) S
met hyl phenot hi azi ne ( prdgpargd I SM || es ﬁg,one yl azi ne
panoate is ob- rearrange NOfLJ2{|1 ¢hljorof- b o e de- ned
fromthe reaction m xturfe. hR[err] -[nitrp gﬁk
trifluoronethyldi phenyl - g EXIANER
phide) is reacted with §.9 3|7 chiloro- 56 |||l mixt urs of\18Y. of 10
- (3 - chloro- 1 - di h molpf opane i|n the or{ encen of \20 2[err]
- methylpropyl) - 2 - tqi fNNOr op@thyl pheno-| 3; gjlfd——sodanihde N xW ene.
After working up t hifgzifn piepared |by |t he cgﬂﬁ- gt hon wf 11 t he
reaction mxture as in ‘/e . Vi S blr r;"_clo F=>g -
met hyl propane with coug\oifA—6— khlorq - {10 rﬂ uf: \ dNget hyl - 2 -
trifluoronethyl phenothi azi ye) angl 5 g. of. ani ni uf pyT) - Z -
trifluoromethyl pheest hi a-o®0 N F fivet hylipi erqz! n 100 m . of nethanol
zine, is obtained By vaculin di st} atloﬁ, %% N is heated at reflux
for three days. The | 24 Q'to 2}6[err]C qit nmm are renoved
in vacuo on the steam -1 This'oily basej: reacted with
1.2 residue i s shaken with -qun1hydroxide pﬁf g. of maleic acid in
40 m . of ethyl acetate. | et8.jand washed with}. m . portions of

Concentration and cooling gives

-—
(]

2 1good yield
' l

T
-

14




65 water, then extracted with benzene. The dried of crystalline naleate
salt. 130 10

813, 861 EXAMPLE XXX 25 m . of
xylene is heated at reflux with stir-3Agsuspension of 26.8 g. of 2 -
trifluoro- ring for fifteen hours. The crude panpate salt

net hyl phenot hi azine, 4.0 g. of sodam de and of 10 - (3[err] -

di et hyl am nopr opyl ) - 6- et hyl - 2- 18 g. of 3 - chloro - 1 - (N -

t hi omor pho- trifl uoronethyl phenot hi azi ne, characterized by 5 linyl) -
propane in 150 nL of xylene is heated infrared spectra, is isolated
follow ng the pro= Q at reflux for twelve hours. The oily base,
10- cedure of( Exanpte [3[err] - (N - thionorpholinyl) - propyl
- 2 - X trifluoromethyl phenot hiazine is

I sol ated fol | jojw
i ng the proced

e . 9Ng. of 2 - q:ifluoronethyl-'
Hel ¢f
sodam de in 20

o _~phenot hi azi ne and 4.0 g. of
7 g

K

20

¥

30 20 A

FIG.S FIG.6



10 236[err]C. at 1.0 to 1.5 mm m . of xylene is heated

at reflux with stirring 75 . EXAMPLE XXXI
while a solution of 17.6 g. of 1-ch|q+8b2- A suspension of 10 g.
of 8 - butyl - 2 - tri- (pyrrolidinyl'methyl) - butane (prepared by a

f 1 uor oret hyl phenot hi azine - 5 - oxide (pre- Mpgpich reaction on

but yr al dehyde, reduc- pared by thionatien of 3" - butyl - 3 - tri-
tion of the resulting Mannich base and finally 15

f | uor onet hyl di phenyl am ne and HIE pgenati on of the

am noal cohol) in 100 m. 80 \ e resulting 8 - butyl -
2 - tri- of xylene is added drgpw se

f I uor onet hyl pbenot hi azi ne), :

m xture is then heated , ) \ AN
chl oropropyl)-4-nmethyl -1 at W\ IOOREINANAK uw\S and worged- up
pi perazine in 75 m . of xylepe i A ANExapl e 1 t®Phield a
very viscous oil 20 thi Qk NG qchi bn m xtUDE is
which solidifies to a semi- NEN ]

The reaction

pyrrolidinyl methyl butyl) - LBNRD ghl ofi c acid. After
washing 2-trifluoronethyl pheR ). everal portions of
chl oroform the pro- duct is separated
by neutralizing the aqueous - trifluoronethyl -
25 layer with sodium carbonate S ehot hi azine i s al kyl at ed
with 17.8 g. of 3- 90 base | nto ethyl acetate.

extracteg

Concert- chloro - 1 - hexahydroazepi nyl propane [pre- tration and
addition of isooctane to the dried pared by condensation of

3-brono- 1-chl oro- et hyl. acetate solution separates the crude solid
propane and hexahydroazepi ne (hexanet hy- base, butyl-10-[3[err] -
(4[err] - nmethyl - 1[err] - Ileneimne)] and 4.3 g. of sodamde in 200 m.
30 piperazinyl) - propyll - 2 - trifluoromethyl- of xylene follow ng the
procedure of Exanple 95 phenot hi azi ne@ &- oxi de.

" 1. Distillation of the crude basfisol afdd from [

"



EXAMPLE XXX | the reaction mxture gives a very viscous oil,

4 - Trifluoronethyl phenot hiazine (9.6 g,) is 10 - (31 -
hexahydr oazepi nyl propyl) - 2 - tri- Al kylated with 10 g. of 3 -
chloro - 1 - di- fluoronethyl phenothiazine, as the fraction with 35

edt hyl am nopropane and 1.9 g. of sodam®d0in a boiling point of 198 to
200[err]C. at 0.5 mm 100 100 mM . of xylene follow ng the procedure
of VWHAT WE CLAIM I S: - Exanple 1. A clear, oily Liquid, 10 -
(3[err] - di- 1. Chem cal gonpounds of the class con-
et hyl am nopropyl) - F - triflyoromet hyl pheno- sisting g
its non-toxic salts,. hi azine, is isolated by VvAc
the free base havinthhe fornul a: 40 b.p. 215 to 232|

ree basesand
distill at\ on,

EXAMPLE XXXI | | A sofution of 32.5 g. of 10 - (3 err

propyl) - 2 - trifl uoronethyphenot hi azi ne (prepar anplfe
XVil), 21 g. of [err] 45 buzt
chl oromethyl) - amine _in 300 ) [err] of bugAanol
is heated at reflqﬁ‘ or ei ght \hours. Tri butyl am ne
added to the m x- ture\and the reflux period is ex
which Zis -S- or -S=Y is t\ri- ei ght hours. Thig wofdgnme of the
reacton m x- fluoraq .m KT % LNy urogerig, iarogc H—p.a8d {ure is
reduced on the stearf b o E‘ﬂ e f'-PI_Larn = hyl . | oue '\aj, yl or | ower
al koxyl; A qurfpT After diN ution of the residue witiizwajer, is a
dival ent aliphatic dgr ocar bon chaj n con- the basefi’s gxtracted
into chloroform The& jtaining 2 to\e carbon atons; R err] &and Rlerr] are
110 dried chlorof ormextractly are concentrated. hydropen, or | ower

al kyl or, when takem to- §§ o~
N

| , ’

FIG.9
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The basic residue is fractionally distilled to gether with the nitrogen
to which they are 55 give an oily base, 10 - [3[err] -(4[err]-butyl-

attached, form a five- to seven-nenbered pi perazinyl) - propyl] -
2 - het erocyclic ring. phenot hi azi ne, b.p, 202 to
207[err]C. at 0.05 2. Conpounds infgisordance with claim1l 115

nmm chaacterized in that Zis S
Y is trifluoro- EXAVHOE XXXIV methyl in the 2
position; R is hydrogen, halo- 60 ension of 5.6 g. of 6 - nmethyl -
2 - gen, trifluoromethyl, |ower alkyl \ r
trifluoronethyl phenot hi azi ne (prepareqg Qﬁe | koxyl in the 6 or 8
position; A is a divalent Smi | eg A gemant of 2 - methyl - 6 -
strai ght or branched aliphatic hydroca 2

thyl- __chain con&aining 2to5
hidel_3 g of 3} chloro- 1 -

fher :t\yl Ot
ijn di val ent groups which together

§§ :L\ 25 m. of xylene

formam do-2[err]-notri —triflugy
carbon atons; R[err]
di- Rerr] represen
et hyl am nopr opane an
with the nitro-

813, 861

is heated at reflux with stir- jjfi
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A suspension of 26.8 g. of 2 - trifluoro- ring for fifteen hours. The
sCrude panpvate salt nmet hyl phenot hi azine, 4.0 g. of sodam de and of 10 -
(3 - diethyl am nopropyl) - 6- net hyl - 2- 18 g of 3 - chloro - 1 - (N -

t hi omor pho- trifluoronethyl phenot hi azi ne, characterized by S linyl) -
propane in 150 nml of xylene is heatefyjg nfrared spectra, is isolated
followng the pro- 70 at reflux for twelve hours. The oily base, 10-
cedure of Exanple V. [3[err] - (N - thionorpholinyl) - propyl] - 2 -
EXAMPLE XXXV trifluoronethyl phenothiazine is isolated fol |l ow A

m xture of 26.8 g. of 2 - trifluoronethyl- ing the procedure of
Exanple 1, b.p. 225 to phenot:hiazine and 4.0 g. of sodamde in 200 10
236[err]C at 1.0 to 1.5 mm m . of xylene is heated at
reflux with stirring 75 EXAMPLE XXX

while a solution of 17.6 g. of 1-chloro-2- A suspension of 10 g. of
8 - butyl - 2 - tri- (pyrrolidinylnmethyl) - butane (prepared by a

fl uor met hyl phenot hi azine - 5 - oxide (pre- Mannich reaction on

but yr al dehyde, reduc- pared by thionation of 3[err] - butyl - 3 - tri-
tion of the resultinggvanni ch basdg<and f@nally 15

f 1 uor onet hyl di phenyl a¥d ne dfidd subsequent hal ogenati on of the

am noal cohol ) in 100 . 80 oxhdatiqn of the resultingC8}- butyl - 2 =

tri- of xylene i® addéd dropwi se oder—e{peN\od of R
f I uor onet hyl phenot\hi az' 2 ,w dgawi dd  tenjhours. Ak reaction
m xture is then he§ted %3 ' err] - L

chl or opr opyl ) - 4- mettyl 5 e ag? F§S§i Ao hour s and rked up

pi perazine in 75 m . 4 [ 4ﬂ§- - T OF .NQ Exanple | to yield a

8 s ion mxture is which
diluted with 200 m . of

solidifies to a

wat er and aci di st apeih bl er S i di nyl ggt hyl butyl) -
with dilute hydfochl opigZAci 4 o, o
2-trifluoronet hyl phe iazine. e td BV N\ ons Jof chl orof orm

\Z/

m
O



duct is separated by neutralizing the aqueous

trifluoronmethyl- 25

et hyl acetate Concen- chloro -
tration and addition of
3- brono- 1- chl or o- et hyl
propane and hexahydr oazepi nels
(4 err] met hyl 1l err]
30 piperazinyl) propyl ]
follow ng the procedure of
L Distillation of the crude
XXXI |
4 - Trifluoronethyl phenot hi a i{
hexahydr oazepi nyl propyl yn- 2
- 1 - di- fluoronethyl ggenoyhi
et hyl am nopr opane and 1?3\9.
200[err]C. at 0.5 nm 100

of VHAT WE CLAIM I S:
(3[err] di - 1. Chemc
et hyl amm nopr opyl ) 4 - i
its non-toxic salts, t
the free base having the for
EXAMPLE XXXI

solution of 32.5 g. of 10-
trifl ouronethyl phent hi azi nc
[err]

A —+ M o+ o g~

—_— . S _rm

Q)

=

i sooctane to

| ayer with sodium carbonate sol ution.
phenot hi azine is alkylated with 17.8 g.

of 3-

8 XA
At
ate sol ution

1-nh

Twenty-seven grans of 2 -
The

90 base is extracted into

ydr oazepi nyl propane [ pre-
dried pared by condensation of

separates the crude solid

e xamet hy- base, 8-butyl-10-[3[err] -
eimne)] and 4.3 g. of sodamde in 200 nm.
trifluoronethyl - of xyl ene

le 95 phenot hi azine - 5 - oxide.

> i solated from EXAMPLE
ion mxture gives a very viscous.oil,

b (9.6 9.) is 10 - (3[err] - .

ri- allyl eted wth 1043f of 3 - chloro

1zi net| as the friacy with 35

sodanfde in a poynty of 198 to

10Q 9 of xylen owi mg |t he procedure

Exampkp 1. A clearf.oily Ipq id, 10 -

podtes of the cl@ss con-

.

300 nL

onet hyl pheno-
ne,

sisting of a free base and

is isolated by vacuum distillation,

40 b.p. 215 to 222C. at 1.5 mm

r] am no
(prepared as

45 butyl bis
_ ©

4

~ propyl) - 2 - m
in Exanple XVI1), 21 gv—qf

- ([err]-chol oethyl’)-@i ne in

A

o~ L
I~ -~ .
O

=]

.
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H
1

of butanol is heated at reflux for eight hours. " Tributylamine (40 m.)
'Is added to the m x- ture and the reflux period is extended for in
which Z is-S-0or-SO; Yis tri- ei ght hours The volume of the reaction
m x- fluoronethyl; R is hydrogen, halogen, tri- 50 ture is reduced on the
steam bath at the water fluoronethyl g/hewer al kyl or |ower al koxyl; A

punp. After dilution of the residue with water, is a divalent aliphatic
hydr ocar bon chai n con- ot Ppeybase is extracted into chloroform The
taining 2 to 6 carbon aton®;, |Rler}] enr] are 110 dried chl orof orm
extracts are concentrat ed. ydrogeﬂ | ofer al kyl or, when taken to-

The basic residue is frackigpatty— 0o gether with the nitrogen to
which they are 55 give ant@g\|]y bakg, 3ierr] - (4[err] - butyl-1[err]-

attached, form a five- to™ ITE --¥ piperazinyl) - propyl] - 2 -
triflouronethyl- heterocycl rug henot hi azi ne, -b.p. 202 to

207[err]C at 0.05 2. Co rdance with claim1l 115 nm
characterized in that Zis Y § i & lgor o- EXAMPLE
XXXI'V met hyl in tiR&sd* po 1 gi; R is hydrogen, halo- 60 A
suspension of 5.6 g. of 6 - INetyyl -"\2y-r gen, trifluoronmethyl, |ower

al kyl, or | ower tri metthy| phéildrhazy ne (prepared by the al koxyl
in the 6 or 8 position; a di T/ il es rearrangenent of 2 -
methyl - 6 - straight nc attphoh drocarbon 120 f or mam do
- 2[err] - nitro - 5[errT -\Yri urope chain containing 2 to 5 carbon
atons; R err] and di phenyl s hiag), 3 g of 3- chloro- 1 - di-

Rlerr] represent either hydpggernd) | ewer (4l k 65 et hyl am nopropane and

0.8 g. of sodamide in divalpéntj gpdgﬁs i cli~tbgether with the nitro-
l'//m

FIG. 16
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813,861 11 ! gén'fo which they are

attached forma five- 5. 8 - Chloro - 10 - (31 - dinethylam no- or
si x- menber ed hererocyclic ring. propyl) - 2 -
trifluoronethyl phenot hi azi ne. 15 3. Chem cal conpounds in

accordance with 6. 10 - [3[err] - (4[err]- Methyl - 1[err] - pipera-
claim 1, in which the free base has @& or- zinyl)- propyl] - 2 -
trifluoronethyl pheno- 5 mula:

t hi azi ne 7. 10 - (3[err]

- Am nopropyl) - 2 - trifluoro-

nmet hyl phenot hi azi ne. 20 [err]

8. 10 - (3[err] - Dimethylamno - 21 - nethyl - [err]
propyl) - 2 - trifluoronethyl phenot hi azi ne. 9. 10 - [21 -
Methyl - 3[err]-(4[err] - methyl - Aferr] -

pi perazinyl) - propyl] - 2 - trifluoro-

met hyl phenot hi azi nc. 25 10. 10

- (3[err] - N- Pyrrolidinylpropyl) - 2 -
trifluoromethyl phenot hi azi ne.

FIG.17
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11, The met hods of meki ng the conpounds in which Rerr] and R err] are
} 8wer al kyl or, when according to claim1 substantially as herein-
"“taken together with the nitrogen to which they before described and
illustrated in the fore- 30 are attached, forma five- or six-nenbered
goi ng exanples. 10 heterocyclic ring; and Iﬂerr] S hydrogen met hyl
HASELTI NE, LAKE & CO. , or ethyl. oM

28 Sout hanpt on BU|Id|ngs, 4, 10 - (31 - D nethwlan1n -
tri- London, WZC. 2, f | uor onet hyl phenot hiiazi.ne.

Agents for the Applicants.

CORRECTI ON OF CLERI CAL ERROR ABSTRACT

This invention relates to apparatus for continuous
production of flake ice. The apparatus comprises one or more
refrigerated discs (20) mounted on a hollow shaft (18, 21)
(71). Each disc (20) rotates in the vertical plane and
includes a plurality of narrow internal channels (30) which
extend substantially over all of the operative portion of the
disc (20) and are of substantially equal length. The
disc(s) (20) form(s) the evaporator of a refrigeration
circuit, and an evaporative refrigerant is circulated to the
channels (30) in each disc (20) via the hollow shaft (18, 21)
(71). During each cycle, water is applied to both external
flat surfaces of each disc (20) at a first angular location
and the film of water which adheres thereto freezes as the
disc (20) rotates. The ice sheet s0 formed is removed from
both sides of the disc -{20) at a seécond anguldr Jocation by
scraper blades (40) (75).

Figure 12
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Comptrol l er-CGeneral, dated the sixteenth day of March, 1962: -

1,

line 3, for "Del aware" read "Pennsyl vani a"

.16

ICE MAKING APPARATUS

ABSTRACT

This invention relates to apparatus for continuous
production of flake ice. The apparatus comprises one or more
refrigerated discs (20) mounted on a hollow shaft (18, 21)
(71). Each disc (20) rotates in the vertical plane and
includes a plurality of narrow internal channels (30) which
extend substantially ovdr all of the operative portion of the
disc (20) and are of substantially egqual 1length. The
disc(s) (20) form(s) the evaporator of a refrigeration
circuit, and an evaporative refrigerant is circulated to the
channels (30} in each disc (20) via the hollow shaft (18, 21)
(71). During each cycle, water is applied to both external
flat surfaces of each disc (20) at a first angular location
and the £film of water which adheres thereto freezes as the
disc (20) rotates. The ice sheet so formed is removed from
both sides of the disc (20) at a second @nguldr location by
scrapex blades (40) (75).

Figure 12

REPLACENENT SHE
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SPECI FI CATI ON NO. 813,861 The follow ng correction is in accordance with
t he Decision of the Assistant Conptroller acting for the Tio34io-L oS
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