
~ BRØDRENE GRAM A/S 
~ 6500 VOJENS' OENMARI< 

TECHNICAl DATA 
GRAM FLAKE ICE MACHfl'--lES TYPE IKL 

r------------.--------~----------------------~-----

II L-~ 1 , 1 - IO 

~ Il - It n 

II Il! II 

Nomtt1.(]t .... K gll~~ J,JOO 3,300 '.930 /.930 /.aoo I, aoo 6 , 900 

III 

6 , 900 

SECTION 
SHEET 
PAGE 

AE3 
16-2 
l 

ISSUED September 72 
VALID FROM 
15~. September 1972 

11,100 IO,ZOO 1}.400 1 ~,4()0 
totthgJ Ih,/7~h 7.2511 .;,250 6 , A61l b,460 17,:1:00 11,200 I .'J 20a 15,,00 25,800 n,500 3B.300 34,000 

RPM o! ,,,U~, Pmp. 

Motor lizi!' 
"l' 

fOl ,oH ... Hf 

C horQe itf. 

! f'). r~o I. 

UquiJ J W Ilt IIlLh. }·B 

$uction linl! ioel •• I I " 

Ihow i ng fi ne ind\. . 3; 8 

c f,om pump ' ,Ith . 3/~ D __ 

- o elli ulorioh 
u 

tonk. t iir" . , 
"'. 
" c 
:~; Make""ufI irE.lr . , , . 
"-" walet 

l yp" 

r -Ih . '""I 
Capoc;') US ilol. 

I>. 
E jnin. 
~ 
~ mtl . 

" W.C>, o To'ol heod 
ø i"ch , 
~ --- ----

Motor ,ize fi r 
V MG dilr. - mm 

u nc e a r 1. lJ'o ! ,.. .... in ~h. 

I, Fresh ..... " ler d o l jOllur p!onl 
II: Seo w tl l .. ~loli(,)l1nr-y plOnl 

In: Seo-woler maIlIle p lul1t 

n~ ~ ~ 1. 0 

Q. 75 

,O 
).28 

J l< S/ B 

I ol I I , ,\ 

J. 8 

3/ 4 

7 

I l Ir] 

PS 2~ 

6Vl5 
- )'19.8 

~) . ')./ ... '} 

11<>;1177 -----
0.50 

3500 

138 

for operUi ioll on R 11 re l r,geran! ti", [T\fJ 

(hille i ollly slIppl ied in dP.~;~lIl I. 

0,5· 1.0 Z.Q 0.5 -1.0 - 2.0 0.5 - 1.0 

Il. .~s 'J. 15 1.0 

I 45 loe 

~--I ~'8 
H \ 

II 2 t ~} )'6,3 

:P' J. • ~ I L 

I 

I, 4 '11/2 IL7 3 ;) 

7 

) 8 a 1 '2 

7 I ? F ? 1 

I f'l I ~ ? 1:7 1/1 1,11 1/2 1/2 

I'~ 1 \ PS 24 PS 24 

6!ij/~\ 65/75 65/}5 __ 

Il .Z, IQ , 17.2/19.6 17.2119.11 

'. 5/4. ~ .5, 51 ~. 5 5.5/4.5 

.------
21~!~ __ ~177 216'1 177 -

0.50 . O. SO 0.50 - -----
3.9.Q.O ____ 2~OO 2500 - .---

118 96; 98, 

The nomi nol rolings are boscd 011 

RPM of spike roller: l' rpm 
EvopOlGling lemperolure, Ireshwoler pianis: -20'( (- 4·F) 

se·J·woler plullts, -23"( (-9.4" Fl 
Waler lempelotule: IQ"L. 

'" '!"c Ill(1ximum (Mference af level i, lll€'osured from the hnllom af the clrcu!ol'Ot1 unit Io lhe bottom af the ice 
nystol dnJll1 

The dimen~iom are ~uhiecl Io confi! malion 



~ BRØDRENE GRAM A/S 
~ 6500 VOJENS· DENMARI< 

SECTION 
SHEET 
PAGE 

AE3 
16-3 
1 

Cl "' 0) 

TECHNICAL DATA 
ISS UED September 72 
VAliD FROM 
Il th September 1972 

GRAM FLAK!: l eE MACHfNES TYPE IKL FOR AMMONIA 

lee ProducHon io lon5/24 houn. 
Refrigeration Requiremenls in 1000 kea l/h. 

19 

18 

17 

16 

15 

14 

13 

12 

II 

IO 

9 

B 

7 

6 

o 

Charl I I 

- t 

- 5 - 7 , 5 -20 

Correclian fadoT for 
lee Producliol1 

Charl III 

, .0 

90 ehor' II 

BO 

70 

60 

50 

40 

30 

20 

10 

o 
-27, ,5 · C evaporating 

tempera ture. 
- 15 -17,5 - 20 -22, S ·C evaporating 

temperalure. 

I 

I I 
• IO 

0.5 rpm. will give an iee layer of approx. 2.9 to 4,0 mm thickness 
1.0 rpm. wi Il g iv e an jee loyer of approx. 1.8 to 2.6 mm thickness 
2.0 rpm. wilJ give an ke loyer of approx. LO Io 1.5 mm !hickness 

The copocities given in Ihe øbove (chorls I ond II) will 
ba val id far a wo la r lemperot ure ol approx IO"C. If 
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shown silOuld be mul.ip lied with the correction factors 
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Exomp la: IKl-4 al l rpm ., evoporoting temperature -20 ' ( 

and waler temparal ure + 15' ( . 
Ice produc:t lon = 3.3 x 0.975 = 3,217 100s/24 
110urs. 
Refrigerat ion requiremenls = 14,300 X 1.05 = 
15,000 keal /h. 

It should be kept in mind thol evoparqtin~ temperqlure~ 
below -·20· connnol ba used fo r wqter wllh o nign con­
tent of lime . 

Corredion Fador for Ri)frigeration Requirements. 
Dimensions ore subiect Io confirmation. 
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Projecting 

73-015-1 

Projecting Instructions 

A l 

The present direct ions are intended to give the general informa­
tion required for the projecttng of a plant. 

Experience shows that during thls projeating a number of speciel 
problems wl11 always turn up which will have to be dealt with 
individually as it 15 impossible to give rules of universal va­
lidity. If a silo is used, speciel precautions must be taken to 
evoid that eold from the iee silo will eause troubles in the ope~ 
ration of the flake iee machine. We shall, however B always be glad 
to provide any information required for the projecting. 

It is a condit1on for a tr~ublefree performance of the machine 
(besides the daily attendancc) tha t i t is overhaul ed once a year 
(use origina l s par e part s only). 

Index:-

Capacities and power consum~tion •••...• • ..••••• • •• • •.. 

Compressor size • ••• Q • , • $ • • • ••••• •• ••• • ••• • ,. .. ,... a" •••• 

Refrlgerar):c oh~rge ••• • o ••••• • ••••• , ••••• " • " • •• • o • o •••• 

Water circ"lll~tion unit •. , ..••..••••• ~ • " •••• • ••• o ••• ~ • o . -

Location of the machine • o ••• • •••••••• • • ~ • • 0 • ••• <I o. o • ø • •• 

Insula t :Lorl o o • ø o o • o ø o ø o l) o ~ D ø o o o ~ ti' b 4 o j) I) $ .., () o &II " , o • . • , ': . f o •• ti " 

Flaks 1,ce ms,ohine hook.ed u.p Tflith 

Defrost1ng the flake ice machina 

s i le !fI o f) o 6 o " I} o o (} o o GI C e - . 

Page A 2 

Page A 2 

Page A 3 

Page A 3 

Page A 3 

Pege A 3 

Page A 4 

Page A 4 

Page A 4 

Page A 5 

Page A 5 

Scb,emat10 sketch o • ••• <> o •• ~ •• " •• o • o ••••• " ••••••• o ••• o. Page A 6 

Dimensions, 'i-J~ight . " ".' ·s ø o & •• •• " • ••••• Q ••• o • • • • • • • •• Page A 7 
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Capacities and power consumption. 

The table below gives the capaeities for suction temperatures of 
-150C" -17.5°C, -20°C, and -22.500 at main shaft speeds of 0.5 
and 1.0 rpm. 

The machine is equipped with a 0.35 hp electric motor Tor opera­
tion at 0.5 and 1.0 rpm of the main shaft, and the variation in 
power consumpti.on wil1 only be insignificant. 

~uction Speeds 
~empera-
iture in 0.5 rpm 1.0 rpm 

°c 3.pprox. 2.7 to 3.8 approx. 1.5 to 2.3 mm ice 
mm iee 

vons/24h kilos/h tons/24h kilos/h 

-15 4.60 192 5.50 __ 229 

-17.5 5.10 212 6.20 - 258 
- , 

-20 5.60 233 6.80 283 

-22.5 5.9::> 246' 7·30 304 

NOTE: ' The above capacities apply on the assumption that water 
of +100 C iS , use4. For each degree Centi grade rise in the 
water temperature, the capacity wi11 be reduced by approx. 
0.5%. _. 

Never use water of-a temperature lower than +8°c on ac­
count of the risk of freeze-ups. 

Compressor Size: 

The size of the compressor will depend upon the water temperature 
and is determined. on basis of the following table:-

Water temperaturs, o" v 10 -. 
15 20 25 

C.ompressor output in kcal 105 110 115 120 - P.e.r-kg of iee produeed 
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Example: 

. " 

An IKL-IO will be operatlng at -15°C suetion tem­
perature uslng water of +150 C and running at 0.5 
rpm. 

Refrlgeration requlrements: 110 x 192 ~ 21120 kcal/h 

All normal losses in pipe lines have been lncluded 
in the above figure . 

specifie Gravity of the lee Produced: 

When ealculating the dim~nsions of a silo, the specific gravity 
of the iee is an important figure. You may allow for a speeifie 
gravity of approx. 0.5 to 0.55. - However, when dimensioning a 
si lo, ,only allow for 300 to 400 kg of iee per m). 

Refrigerant Charge: 

The freon charge of.the IKL-IO is 45 litres in the maohine pro­
per with normal liquid level up to the phial of the thermosta­
tic level control. 

Water Circulation Unit: 

This unit is equipped with a 0,5ø hp pump motor. The supply of 
make-up water is controlled by means of a float valve. 

Piping: 

The IKL-IO has a 2Y
! suction pipe. The liquid pipe is a 5/8 V! 

copper pipe. The supply of freon is controlled automatically 
by a thermostatie level control. 

If 1ee should huild up in the bottam ring~ hot water ean be 
eonducted to the pipe ooil af the bottom ring. 

1.1./68 
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73-015 - I 
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_/ If the IKL is hooked up wi th 1 ts o~'m compressor of the CC":·.'ect 
slze, lt wl11 not be necessary to arrange an automatlc ~ontrol of 
the sue tion tempera ture o If not, i t may be necessary t. r ' ) aJ.low for 
a back pressure control o In order to prev,:?nt the risk 01' r'oller 
and cylinder suffering damage on account 0f dlarges in Cl ~ lensions 
occasioned by excessive temperature differences the ~ue~~0n line 
should be copnected to a pressure ccntrol ensuring ttl"-t '.: thG suct10n 
pressure will not drop below -250 Co 
In respect or flow diagrams and wiring diagrams we would recommend . 
that. you approach us for aåvice, particularly if special plants 
are concerned • 

. In.places where there '1s a.rlak of, t ,emperature below Ooc, e.g • . in 
cold stores, water piping etc. should be insulated. 
. ' " 

Location of the Mach1ne: 
In most' cases the machine ls installed direct an top of the ice 

." 5110 •. D"ve respect will~ howeyer~ have to be ,paid . to the loca.t19n, 
·depe-nd;1.ng: upon the' s1lb, ' the arrangement, and the temperature. In 
th1s way .. a 'conveyor for transport of the lce produced from the 
IKL machlne to the silo W~ll not be necessary. On the other hand, 

.. "the hight requirec of the bu1lding for this set-up must ~e con-
sidered. . - , 

Fieids of App1icat1on for Flake Ice: 
The lce produced can be used for a number af different purposes J 

and arnong those for which lt is partlcularly suitable we would 
mention the icing of fish and poul try as well as fIm'Jers ar..d /'1.' 1 ... _ , o 

On board fishing vessels the ice 1s used to a large extent because 
,it is ectrem~ly hand:'l~ provides a good protect1on of the fish, 
gives uniform cooL'" ... g~ 1s 1nexpensive, and packs easily without 
bruising the skin of the fish, in short, it will give a higher 
quality ~f ' the catch. 

Insu1ation: 
The machine is supplied without lnsu1ation of the surge drurn and 
its interconnecting pipes. If the dripping of condenslng water on 
to floor and base is to be prevented, it will be necessary to 
provide these items as well as the bottom cover and the water sup­
ply piplng with ' lnsulatlon. 
In most cases, howe~er, an lnsulatlon of this nature should not be 
necessary, because che water dr1pping wl11 be reduced to a mini mum 
as·long as the rnach1ne is operat1ng o 0nly when the ma.ch1ne is stop­
ped, the ice on the su.:i.'ge drum wl11 melt, but the water result1ng 
from this mel ting can be removed ea5ily by f1ttlng a gutter round 
the machine. 

2/66 
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Flake lee maehine Hooked up with silo. 

A 5 

Between flake iee machine and silo should be instalied a box (l) 
with holes through whieh the air ean pass, in order to provent 
the eold air from the silo from passing up into the flake iee 
machine. 

The iee is passed from the flake iee machine through a ehute (2) 
to the silo. At the same time this chute will eatsh the drip 
water and thus ensure that the iee is dry. The ehute must be 
removed frequently and eIeaned of iee. If the machine is to be 
thawed out, the ehute (2) is remo ved and the drip water is eaught 
by a drip water tray (3). See schematic sketch No. 73-015-0350. 

Defrosting the Flake lee Machine. 
It may be neeessary to defrost the flake iee machine at frequent 
intervals as iee may colleet in plaees where the scraper blade 
will not be eapable af removing it fully, e.g. under the bottom 
of the freezing cylinder. 

For this defrosting, the fIake iee machines operating on ammonia 
are equipped with a hot-gas defrosting system. For plants opera­
ting an freon 9 defrosting must take plaee e.g. by circulating 
water through the machine. A fast defrostlng ean be ensured by 
heating the eirculation water by means af a heater in the cireu­
lation tank. 
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Installation 
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Installation of the IKL-10: 

B 2 

The maohine must be 10cated vertica11y on a 2-3 cm cork 1ayer 
due to the r1sk of ~reeze ups. 
In respect of the holes for attachment we ~efer to the dimen­
sion table in the Projecting Instructions. 
The opening in the top, of the silo should be protected by a ring 
of ga1vanised she$t which 1s grouted in or bolted on. This ring 
should protude down~ard in the silo, passing by the insulation by 
about 100 mm so that hurnidity wil1 not enter the 1nsulation. 

F1tt1ng the " ~lectric Motor: 

The motor is fitted to a braeket w1th slits for tne tightening 
of the helt. The dire'ction of rotation is checked by looking 
at the main shaft of the IKL-IO from above as the main shaft 
should rotate,oounter-c10ckwise. 

Fitt1ng the Water Cirou1ation Unit: 

The water shou1d be able to flow back into the water circulating 
unit from the bottom of the IKL-10, and "consequently this unit 
must be looated at a level at least 600 mm below the IKL-IO. In 
.p'laces ,where there will be only the slightest r:te~ of te'mpera­
tures below OOC; preoauti~ns must be made to prevent the water 
in the \mit from 'freezing. The temperature of ,the wat;er in the 
unit should be at least It to 20C" otherwise the water must be 
hea~ed by eleot~io heaters or by circulating warm water through 
a pfpe coi·1 in the uni t • 

All pipes should have a pitch ·towards the water circulation unit . 

. " " 
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~nstallat1on 

73-015 - I 

nefr1ier,nt rip1ng: . 
The p1pes should be arrll.nged in the most expedient way, i 0 8 .• 
with a minimum of bands and allowing for expans10ns and con­
tractions due to variations in the temperatureo 
Suction and liquid lines should be connected as uBual, whilet 
the thawing line should be run in Il. loop over the mach ine to 
prevent the liquid from flowing back into the hot gaå. p1pa~ 
All cold pipes which may cause condensing of water"should be 
insulated. 
At freon plants, the suction pipe should be passed back to 
the compressor through an oil lOop, provided the comprel&or 
is installe~ at a higher level than the flake lee machine. 
In order to prevent the risk of roller and cylinder suffer1n& 
dll.ma~e on account of charge s in dimensions occasioned by ex­
cessive temperature differences the Buetion lineshould be con­
nected to al. pressure control ensuring that the suction pres.ure 
will not drop below -25°C. 

Wat~r Piping~ 

Alsc place these pipes as exped1ently as possible. In all pla­
o·elS where there will be even the slightest passibili ty af tem-

. peratures below OOC ø the pipes should have a pitch towards 
draln cocks which are fitted according to requirements. 
The; pip~s may have to be insulated, e.g. where passin! a low 
temperature room etc. 
The interconnecting p1pe between the bottem of the IKL and 
the .c1rculation unit should have il p1tch ef at le.at 4 mm 
per metre. 

Gear Box 011 - Adding 011: 

·-. 

Check· that the 011 level in the gear box ef the mach ine is cor­
rect. Otherw1se" add. the proner 011 grade, e.,. itSoA.Eo140" from 
"Vacuum oil" D' "ESSO" , iISHELL" , or "BP" o 
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Charging with Refrigerant: 

When the plant has been b10wn through in order to remove impuri­
ties and checked for 1eaks, the machine is pumped down so that 
it wi11 be ready for chaging with refrigerant. The 1iquid level 
wi11 be centre11ed by the f10at va1ve or the thermostatic level 
control, and consequent1y you wi11 just have to open the 1iquid 
valve. 

Handing over: 

As soon as the machine is in operation, everything must be 
checked carefu11y. Normally, it shou1d not be necessary to make 
adjustments. The water supp1y from the circu1ation unit or the 
circu1ation tank must be controlled so that the temperature of 
the water is at 1east 1~ to 2°C. 
The machine has been tested before shipment and consequent1y it 
wil1 require no adjustments. However, in some p1aces the chemi­
cal composition of the water may differ considerab1y from the 
composition of the water used here, and so it may be necessary 
to re-adjust the water supply and reset the spiked ro11ere 

Checking: 

Before the machine is put in to operation, it is of the highest 
importance that the fo110wing items are checked:-

1) the motor of the f1ake ice machine ~ 0.35 hp 
2) the motor starting re1ay and the setting of the hign 

pressure cut-out (test.) 

As the starting re1ay acts as a protection for both motor and 
gear-box, it is obvious that these two components shou1d be 
adapted carefu11y to each other. Besides, all wiring of the 
IKL-10 and the e1ectric motor must be checked carefu1ly before 
the machine is put inte operation. 

Possib1e impurities in the water supp1y wi11 have to be removed 
as such impurities may otherwise be drawn into the machine. 
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How to Strip down the Machine: 

There are different ways of stripping down the machine, depending 
upon ~he nature of the possibIe trouble. In the folIowing we are 
going to describe two ways of removing the main shaft:-

l) The entire shaft is lowered into the ice silo. 

2) 

Unscrew the inside hexagon screws (57) so that the entire 
bottom ring (55) can he removed. 

Then unscrew inside hex screws (1'3) and remove top cover 
(130). Access is now free to the nut (125) and the locking 
screw (126). Unscrew the "locking screw, and the main shaft 
can now be lowered into the ice silo af ter having been se­
cured by means of a tackle or the like. 

Lif ting the Main Shaft up from the Machine. 

The main shaft can also be lif ted up from the machine, 
provided there is sufficient height over the machipe to 
do so, 

Remove the screws (39) and pull the screen ()8) free and 
down so that it comes to rest on the bottom ring (55). The 
i "nside hex screws (133) are then unscrewed and the ~op co­
ver (130) can be removed. Slacken the nut (125) at top of 
the main shaftafter having unscrewed' the locking screw 
(126). The bolts (68) ~re removed and,the gearbox can be 
lif ted off. It will,now be possibIe to lift up the main 
shaft fro,m the machine . ! ' 

It will appear clearly from dråwlng 7B~015~OOOl how" the gear­
box is dismounted. 

The easiest way to dismaunt the spiked roller (8) is as fo1lows:­
Remove the screws (22) in the lower braeket (20). The bracket 
can now be taken dawn together with the spiked rol~er, 



Service and Repairs c 3 

73-015-1 

The Spiked Roller: 

The distance between the spikes and the wall of the drum should 
be 0.3 mm and will have to be checked once a year. By means of 
the eccentric bushes (23), the distance can easily be adjusted 
in the folIowing manner: 

Th~ locking screw and the nut (25 - 24) are unscrewed. The bush 
(23) can now be turned by means of the square top until the dis­
tance between the spike s and the wall of the drum is 0.3 mm. This 
distance should be checked at six points ,on the circumference be­
cause the drurn may becorne slightly untrue af ter sorne time' s op'e­
ration. 

The bearings of the spiked roller should be greased with cold-re­
sistant grease through the grease points in the end covers. Use 
a grease gun. 

The G earbox: 

The worm gears used in the machine are made from the best materi­
als and have good wearing qualities. In case of excessive wear, 
both the worm shaft and the worm rim should be replaced. 

Check the end play of the worm shafts, approx. 0.2 to 0.4 mm is 
recommended. 

The oil level should be kept in the upper half of the ~lass. We 
recommend using "S.A.E. 140" from ItVacuum Oil", "SHELL', "ESSO", 
or "BP". 

The Water Distributing System: 

Clean the water distributing pipe (45) at regular intervals. Un­
screw both end sleeves and rinse out the pine af ter cleaning the . . 
holes. 

EspeciaIly during the initial operation it is important that the 
distributing pipe is checked and impurities are removed. 

The V-Belt Drive: 

The belts must be checked at regular intervals and tightened if 
necessary. It is also important to keep dirt, water, and oil off 
the belts and the motor etc. 
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start and stop: 

D 2/1 

It is assumed that the plant has been installed and adjusted cor­
rectly and that you have been instructed as to the proper atten­
dance so that you are fully familiar with the plant when it is 
handed over to you. 

A) t Starting the Machine. 

l) Check that the machine is free of ice. If the machine is frozen 
up, thaw i t by eircull'l,tinp; the l,ratAr over the freezing cylin­
der without refrigeration until the iee has been melted. 

2) start the motor of the flake ice maehine. 
-

3) start the compressor. 

4) Open the suction stop valve ' very slowly. 

5) Open the liquid valve. 

6) Af ter about four minutes' operation the drum should have been 
eooled and the circulation pump can be started. The stop valve 

. in the make-up water line is now opened. 

B) - Stopping the Machine 

l) Close the liquid valve. 

2) Close the suction valve and stop the compressor. 

3) The water pump is switched off whilst the motor of the flake 
ice machine is kept in operation for approx. 5 minutes so 
that alY the ice is removed from the wall of the drum and all 
water has disappeared from the machine. 

4) Switch off the motor of the flake ice machine . 

Operation with Silo with Automatic Rem'oval of the Ice~ 

At plants where the ice isremoved automatically from the sj_lo it 
is of particular importance that the machine is operated correct­
ly and production stops are reduced to a minimum. A great number 
of plants are now being arranged for fully automatic operation, 
but conditions will vary to a considerable extent for the single 
plants and so a very thorough planning should be made in such 
cases. 
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Normal Operation: 

D 2/2 

In the initial stages of operation the machine should be watched 
rather closely in order to remedy possible trouble. Later on, no 
special attention should be required although it is recommended 
to inspect the machine three to four times each day. Remember that 
in order to give uninterrupted performance during a long period, 
the machine must receive the proper attendance and maintenance. 

Special Conditions at Start : 

If before start the water in the circulation tank is rather warm, 
the result will be that it is difficult for the roller to break 
the frozen ice layer loose as the roller spikes will hit the same 
plaQe ,on the circumference for each rotation. 

In order to,lvoid thd.s, the water in the circulation tank will , o 
have to be oooled to about 2 to 4 C before starting operation. 

~~i~n~~~ ~~r~~~~o~~i~~~~n~o~ta~~ ~r~~~r:~i~~ i~:S!~~:ri~r;~ethe 
circulation tank ov~r the cylinder until the wager tempera~ure is 
about 2 to 4 C. An evaporator pressure corresponding to O C can 
be obtained either by cap8city-controlling the compressor or by 
throttling the suction stop valve of the compressor. When the 
water has been cooled down, the watersuPPlY is turned off again, 
and the compressor is put to work at full cupacity (if the suction 
stop valve has been throttled, open it iully). Whenthe evaporator 
pressure in the cylinder has been brought down to the normal ope­
rating temperature, the water is turned on again. 



D 3 

Formation of Ice in P~ssage to Silo: 
'.-

Under exceptional circumstances condensation water and melting " 
water may form an iee layer in the passage to the silo, and in 
some cases this ice layer may cause trouble in the operation. If 
so, it should be removed, keeping in mind that the more ice is 
found in the opening, the faster will new ice be formed. It 1s 
impossible to give particulars as to how often this 'iee should be 
removed as 1t will vary not only from plant ot plant, but also 
from season tio siason. 

Lubrication: 

It is rather easy to check the oil level as the oil level inni-
$ cator is prov1ded with a glass tube. The oil level should never 

be allowed to drop below the lower edge of the glass when the 
machine is idle. 

The oil in the gearbox should be "S ~ A.E- 140" and will h~ve to 
be changed nnee ayear. Only use oil from "Vacuum Oil", 'SHELL", 
"ESSO", or "BP" . 

The flake 1ce machine will need very littIe attendance and should 
only be greased in three places every third month, v1z.:-

The bearing (59) at the bottem of the machine is greased with 
cold-resistant grease through the nippIe (58). It is necessary 
to grase through so that -grease will appear at the top of 
the bearing. 

The bearings of the spiked roller must be greased with the same . 
type of grease. The grease nippIes are located in the top and 
bottom covers. 

The motors operating,the machine and the circulation pump should 
be lubricated in accordance with the general instructions. 

The f~oat valve of the water eirculation unit must be lubricated 
at regular intervals, otherwise the float may get stuck. 
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Setting the Roller 

D-4 

Before leaving the factory, the machine was adjusted carefully, 
and the spiked roller was set for a distance of 0.3 mm between 
the cylinder wall and the ppints of the spikes. 

! 

It is recommended to check from time to time whether the ice 
comes off the cylinder vJall all the way round, Ol' \'rhether the 
spikes scratch on the cylinder wall. 

Af ter some time, the drum may expand a littIe so that it be­
comes slightly untrue, and it will then be necessary to re-adjust 
the distance to the cylinder wall by means of the ' eccentric 
bushes. The distance should be checked at six points on the cir­
cumference and not only at top, but also at the bottom. 

When the machine has been in use for about six months, expansion 
of the cylinder will not tak e place any more, and it should now 
only be necessary to check the distance between drum and spike s 
once ayear, i.e. during the annual inspection. 

Refrigeration System 

The refrigeration system is of a design which will make atten­
tion almost unnecessary. In order to avoid the risk of damage 
to roller and cylinder due to changes in dimensions at exces­
sive temperature differences between these components, 'che 
suction lihe should be connec'ced with a low pressure cut-out 
preventing the suction pressure from dropping below -25°C. 

The maehine is equipped vri th a speeial heat exehanger wi th oil 
return line to the suetion line. 

Setting of Hand Regula'cing Valve bebreen Solenoid Valve and 
Surge Drum (Drwg. 73-010-0157) 

At the starting up of the flake iee machine, the hand regulating 
valve (5) is elosed almost fully. At this position of the hand 
regulating valve, the solenoid valve (3) should be constantly 
open. Continue opening the hand regulating valve gradually 
until the opening time of the solenoid valve is approx. 70 to 
80%. 
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Operation 
73-015-I1: 

Water Distr1but1ng System: 

D 5 

The connect10n to the water supp1y is 10cated in the top cover 
of the mach1ne. Under certain circumstances, considerable quan­
tities of dirt may enter the machine together with the water, 
or scals may be formed in the pipes, and for, these reasons it 
wi11 be necessary to clean the water distributing pipe. Af ter 
removing the sleeves at the ends of the pipe it can be flushed 
through. ' , 

If requ1red, the distributing p1pe can be removed fully for 
cleaning. The nuts (46) and the lock nuts (~7) are loosened, 
and the distributing pipe is lif ted out thrc';~:gh the inspection 
cover (122). However, it should only be necessary to remove 
the distributing pipe in qu1te special cases and only when the 
pipe has been clogged completely. 

\ 
\ 

Cal,careous Wa ter: 
If the water to be frozen is highly calcareous, the freezing 
cylinder of the ice crystal machine may gradully assume a gray 
colour, and at the same time difficulties in breaking off the 
1ce' may occur. The reasons , f'or this is that the lime is con­
stantly frozen out of the ice formed with the result that the 
calcareous concentration will'continue to increase until a 
calcareous deposit takes place on the cylinder surface, acting 
as a insulating layer. 
Th1s deposit can be ' removed by adding a few c.c. of sulpho 
detergent to the water in the circulation tank and letting 
the water circulate without freezing it into ice, afterwards 
changing the water in the circulation tank. 
It will only be possibIe to obtain the maximum capacity if 
the surface of the freezing cylinder is clean. 

Spare Parts: 
Only use original spare parts, which can be purchased throu~ 
our agents or direo~ from . 

BRØDRENE GRAM A/S, VOJENS, DENlvMRK. ' 

To ensure that the correct spare parts are ,supplied, it w111 
be absolutely necessary to indicate the serial No. of the 
mach1-ne (shown on the nameplate) when ordering. 
We hope that the instructions given in the above will be 
useful'to you, but if you should face unexpected problems, 
please do not hesitate to approach us for further information. 

BRØDRENE GRAM A/S 
t, 
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SPARE PARTS LIST. 

Common Spare Parts List 

5pecial Spare Parts List 
Fresh water F-12/22 

73-- 015-1 

73-015-
0011/0021 

R l 

Pages R 2 & R 3 

Page R 4 

When ordering spare parts, please rem,ember to indicate the 
serial No. af the f1ake ice machine, item No" and, if pos­
siole, part No. 

EXAMPLE: Machine No. 73-015-0011-108 
Item 40, part No. 73-C15-1081 
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Spare Parts List 73-015-I1 

In common for all types of IKL-IO machines. 

For item Nos., please see drwg. No. 73-015-0100 

Description 

Shaft for roller 
Disc for ball bearing 
Bal1 bearing 25/62 dia x 17 SKF-6305 2RS 
Seal ring 25/40 x 8 type BA 
Gasket for cover 
~creen for roller 
Permagum dia. 6 
Eecentric bush 
Clasp nut 
Scraper, 10wer 
Water drain plate 
Distributing pipe 
Union, straight, l" +GF+ No. 340 
Lock nut l" +GF+ No. 310 
Lubricating nippie 1/4" thread 
Ball bearing 95/170 dia. x 32 SKF 6219 
Gasket for bearing cover 
Seal ring 110/140 dia. x 13, type BA 
Gasket for cover 
011 sight glass 
Pipe plug, 3/4" thread 
Aluminium ring 35/27 x 3 
Aluminium ring" 20/14 dia x ~ 
Sea1 ring 130/160 x 12, type BA 
Spherica l bal1 bearing 130/200 dia x 52, 
SKF-23026 
Wormwheel rim, 2-thread 
Gasket for cover 
P1ug, 1/2" thread 
Worm, 2-thread 
Bal1 bearing 30/62 dia. x 16 SKF-6206 
Axia1 bearing 30/60 dia. x 21 SKF-51306 
Circ1ip 30 U 
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Item 

8 
9 

10 
Il 
14 
17 
18 
23 
24 
29 
38 
45 
46 
47 
56 
58 
61 
62 
67 
69 
70 
71 
72 
75 

76 
79 
82 
84 
86 
87 
88 

'" 90 

R2 

Part No .. 

73-015-1019 
73-015-1041 
51-012-0056 
55-029-0030 
73-015-1021 
73-015-1039 
55- 120-0003 
73-010-0825 
73-015- 1325 
73-010- 0894 
73-015-1038 
73-015-1030 
46-048-2006 
46-045-2006 
58-079-0003 
51-007-0020 
73-010-0833 
55-029-0080 
73-015-1046 
58-087-0003 
73-010-0864 
55-065-7021 
55-065-7039 
55-031-0011 

51-004 ~0002 
73-010-0838 
73-010-0840 
73-010-0841 
73-010=0843 
51-007-0007 
51-023-0002 
42-313':'1027 



Spare Parts List 73-015-11 

In Common for all types of IKL-I0 machines. 

Item Nos., please see drwg. No. 73-015-0100. 

Qty. Name Item 

l Gasket 62/88 dia. x 0.8 92 
l Shaft nut SKF KM 6 94 
l Lock washer SKF KB 6 95 
l Gasket for housing 98 
l P1ug til thread 100 
l Aluminium ring 22/16.5 dia.x1.5 101 
l Wormwheel, 2-thread 103 
l Bal1 bearing 25/47 diax12 SKF6005 104 
l Gasket for cover 106 
l Pipe plug 3/8" thread +GF+ No.291 108 
l Worm, 2-thread 111 
2 Ball bearing 20/47 diax14 SKF6204 112 
2 Circlip 20 U 113 
l Gasket for cover 115 
l Seal ring 20/32 diax7, type BA 117 
2 Inspection door 122 
l Nut for main shaft 125 
l Inlet pipe 127 
l Lock washer 128 
l Gasket 129 
l Sea1 ring 32/50 diaxl0, type BA ~J_!± _ 
1 Seal ring 32/55 diax10, type BA 135 
l V-belt section A No. 28 149 
l Water scraper 160 

.. l Spring 169 
l Pawl 170 
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Part No. 

73-010-0847 
42-151-1007 
42-183-0007 
73-010-0845 
73-010-0863 
55-065-7013 
73-010-0849 · 
51-002-0006 
73-010-0851 
46-042-2003 
73-010-0852 
51-007-0005 
42-313-1017 
73-010-0854 
55-029-0010 
73-015-1301 
73-010-0842 

<73-015-1051 -
73-015-1052 
73-015-1053 
55-029-0050 
55-029-0055 
57 .. 003-0010 
73 .. 015-1095 
78-261-0590 
73-010-1013 



0/ 74 

Spare Parts List 73-01S-gg~i 

IKL-l0, Fresh Water, R-22 
For item nos., see drawing 73-015-0001 

Qty. Name 

l Roller with spikes 
l Cam for roller 
l SC,raper, upper 

I-

Level Control for Freon 

Qt y . Name 

l Solenoid valve EVJD-1S 
...... Volt, ..... cis 

l Rand regulating valve il! 
l Level control RT-280A 

Item Part No. 

7 73-015-1017 
26 73-015-1043 
28 73-015-1044 

73-010-0157 

Item Part No. 

3 41-010-

S 72-480-0004 
8 41-073-0050 

R-4 

\ 
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