CAUTION;

].l

OPERATING INSTRUCTIONS # 149

-

LAUDA/BRINKMANN CIRCULATOR

" (

All Madala In_“b_a__;_/ Series

fPlease read notes on this page)

This circulator is designed for normally supervised lab-

oratory use. If unatténded or over-night operation is re-
quired, a suitable back-up safety system should be uaad
in order to prevent possible secondary damage due to
leakage or uncontrolled heating. BRINKMANN INSTRU~

MENTS cannot assume liability for damage to the circu-

lator or the laboratory in which it is located, beyond the

replacement, within the warranty period, of dEfECthE

components as specified in paragraph I1.

In order to avoid damage to the campraasor and eliminate
an excessive starting current which may resultin a blown

. fuse, the compressor should not be turned on for at least

15 minutes after having been turned off. Thistime inter-
val will permit the Freon to reach the pregsure which is
needed for a proper stari-up.

o
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I. UNPACKING
Please check the packing material carefully to be sure that all components
have been received and that nothing is aceidentally discarded, The follow-

ing items must be recelved:

— identifving numbers refer to Fig.1l, page 2 -

(1) © Bath housing with bullt-in pump and controls
(1) Thermoregulator (contact thermometer)-35% to +105°C — (1)
with
Metal sleeve for above — (2) and
Rotating magnet in plastic housing — (3)
(1} Control (reading) thermometer with tapered joint connection — (4}
(1) Piece of hose for temperatures to 150°C {not illustrated)
(1) Cover for access opening (mounted) — (5)

Any shortage or damage must be reported to your supplier within 7 {seven)
days after receipt — see paragraph II.

I1I. WARRANTY

Inlieu of other warranties, either expressed or implied, all LAUDA constant
temperature circulators are unconditionally guaranteed for repair or replace-
ment of all parts (except tubes and thermometers) which become defective
due to manufacturing defects or falulty materials, for a peried of one year
fromdate of delivery. This warranty is effective only ifthe instrument isre-
turned to our plant at Westbury, N,Y. for examination and repairs, and be-
comes void if the equipment has been tampered with unless specifically
authorized by us, Damage resulting from misuse of the eJuipment is not
covered by this guarantee, neither will we be responsible for secondary
damage due to continued unsupervised use of equipment which has bacome
partially defective. Damage incurred during shipment must be reported to
the carrier immediately since an inspection is essential to the settlement
of any claim. All packing materialsmust be retained until their disposal is
authorized by the carrier or his representative,

III. OPERATING INSTRUCTIONS

A. Fill in water to maintain level approximately 1 inch below top of bath,
The circulating liquid should be poured into the reservoir within one
inch of the top. Since a certain amount of liquid will be required for
the external circulating system, the level should be checked after the
first few mlnutes of operation, The cover may then be replaced,
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Figure No, 1

K-4/R TFront and Side View

Contact thermometer {thermoregulator)
Sleeve

Rotating magnet

Control thermometer (reading thermometer)
Bath cover

Tapered opening for control thermometer
Sliding switch {compressor)

Sliding switch (circulator)

Heater indicating light

Compressor indicating light

Control valve lever

Pump nozzle OUT

Pump nozzle IN

FProportioning control



I. UNPACKING
Flease check the packing material carefully to be sure that all components
have been received and that nothing is accidentally discarded. The fallow-

ing items must be received:

— identifying numbers refer to Fig. 1, page 2 -

(1) - Bath housing with built-in pumyp and controls
(1) Thermoregulator (contact thermometer)-35 to +105°C — (1)
with '
Metal sleeve for above — (2) and
Rotating magnet in plastic housing — (3)
(1) Control (reading) thermometer with tapered joint connection —— (4)
(1) Piece of hose for temperatures to 150°C (not illustrated)
(1) Cover for access opening (mounted) — (5)

Any shortage or damage must be reported to your supplier within 7 (seven)
days after receipt —— see paragraph IT,

II. WARRANTY

Tnlieu of other warranties, either expressed or implied, all LAUDA constant
temperature circulators are unconditionally guaranteed for repair or replace-
ment of all parts (except tubes and thermometers) which become defective
due to manufacturing defects or falulty materials, for a period of one year
from date of delivery. This warranty iseffective only ifthe instrument is re-
turned to our plant at Westbury, N.Y. for examination and repairs, and be-
comes vold if the equipment has been tampered with unless specifically
authorized by us. Damage resulting from misuse of the equipment is not
covered by this guarantee, nelther will we be responsible for secondary
damage due to continued unsupervised use of equipment which has become
partially defective. Damage incurred during shipment must be reported to
the carrier immediately since an inspection is essential to the settlement
of any claim. All packing materials must be retained until their disposal is
authorized by the carrier or his representative.

IIT. OPERATING INSTRUCTIONS

A. Fill in water to maintain level approximately 1 inch below top of bath.
The circulating liguid should be poured into the reservoir within one
inch of the top. Since a certain amount of liquid will be requlred for
the external circulating system, the level should be checked after the
first foew minutes of operation. The cover may then be replaced.



Figure No. 1
K-4/R Front and Side View

Contact thermometer (thermoregulator)
Sleave

Rotating magnet

Control thermometer (reading thermometer)
Bath cover

Tapered opening for control thermomaeter
Sliding switch (compressor)

Sliding switch (circulator)

Heater indicating light

Compressor indicating light

Control valve lever

Pump nozzle QUT

Pump nozzle IN

Proportioning control



Tor external circulation connect circuit hoses to OUT nozzle (20) and
IN nozzle (21). After the instrument has been turned ON and liquid
has been circulated through the external system, the internal level
should be checked and additional liquid should be added as may be
required (see "A" above). The K-4/R is designed for external circula-
tion through a closed system only. It is not recommended that this
circulator be used for circulation through an open bath or reservoir
although this is possible if the external bath level is sufficiently
above that of the K~4/R in orderto permit a continuous gravity return,
In this case, the control valve (14) must be adjusted in such a way
that the pumping rate will not exceed the gravity return rate,

Without external circulation — Connect a short picce of hose across
nozzles 20 and 21. This connection is necessary because the amount
of internal agitation is directly related to the flow rate through the
above-mentioned nozzles as controlled by lever 14,

Supplementary Instructions for K~4/R Series Circulators which are e-
quipped with Duplex Pumps (K-4/RD)

Duplex pumps consist of scparate pressure and sucticon sections which
are connected to one and the same motor, The sucticon section operates
continuously at its maximum flow rate. The ratc of liquid which is
pumped out by the pressure section is continuously regulated by a
float-operated valve which will increasc or decrease the output in
order to maintain a constant leve]l within the internal reservoir. For
additional informaticn on the operation and performance of Duplex
pumps, please read the following paragraphs:

E. This pump can ba used both for circulating in a "closed”
circuit, through an external, jackei=d appliance, or for
circulating through a “breoken” circuit such as an open
water bath. In the latter case, the open ends of the two
hoses from the circulating nozzles are merely immersed
in the liquid of the open bath; return to the circulator is
accomplished by the suction state of the pump. To balance
possible variations between the pressurc and suction sta-
ges, the pump is equipped with a floating valve regulator
which controls the amount of liguld flowing out of the cir-
culator; thus maintaining & constant niveau (level} in the
circulator within an accuracy of +1mm The external fopen)
bath may be mounted 1 meter higher orlower than the cir-
culator without disturbing this relationship.

b. When first placing the system in operation, fillthe ex-—
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¥K-4/R

Rear View

Opening for metal slecve
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ternal bath to the desired height. The circulator main-
tains its own leve] and the external bath must be filled
accordingly.

The front nozzle of the pump is the pressure side and the
rearnozzle is the suction side. If an open bath is temper-—
ed by simply immersing the open ends of the hose in the
external bath, it is advisable to cut the hose end at a
slant (diagonal cut) to eliminate any possibility of the
suctionhose attaching itselfto the inside of the tank wall
{by suction) and cutting off the return flow of iquid,

Trouble-free circulating operation can only he guaranteed
if the circulated liquid does not have a viecosity higher
than 50 ¢P at 20°(C,

The flow-control valve is not as effective on the Duplex
pump as on the Simplex version because of varying forces
in the pressure and suction side and because of the float-
ing valve. Therefore, with the Duplex pump, this valve
should normally be open (pushed to the front) or closed

' fpushed to the rean) . Generally, this is not a disadvantage

because even when circulating through a small external
system (capacity 1 liter), there is noevidence ofa violent
reaction {waves) in the external bath.

If a system with a Duplex pump is used for circulating
through a closed circuit (refractometer, spectrophotome—
ter, viscometer, cte.), the ligquid in the circulator must
be filled within 30 mm (1-1/2") of the top. Otherwise,
the rate of circulation may be restricted by the floating
valve in the pressure side. This valve closes as the bath
level falls. If the liquidlevel is Insufficient, it will con-
tinue to stay closed in an effort to suck liguid out of the
other side ot the circuit. Do not forget that llquid fills
the hoge circuit which may require that some refilling of
the bath is necessary. Ideally, for closed circuit opera-
tion, the floater of the pump in the bath should be as close
as possible to the top of the circulator tank.

Adjust lever 14 for the rate of flow which is rejuired. Flow rate is zero
when the lever {5 on the extreme right; do not select maximum flow rate

until circulator has been turned on.

Install metal sleeve (2) for thermorcgulator in opening (6) provided and
push down firmly. End of sleeve closest to center of cut-out for' scale

must be at top,.
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Install thermoregulator 1) by gently but firmly pushing it into sleeve.,
Push down as far as it will go. Then conncct two—-prong plug on line
from left =side of circulator to connectors on thermoregulator., Now,
mount rotating rmagnet in housing (3) on top of thermoregulator and ad-
just temperature setting on scalc by rotating magnet (sec para, IV.},

Install reading thermomceter 4) into tapered opening (7).

Connect three-prong plug attached to end of line cord (15) toa 115 Vv
A.C., 60 cycle outlet, fused for a minimum of 15 amps.

The circulator can now be turned "ON" with sliding switch (9) down.
In this position a red dot on the top of the switch will be exposed, For
oparation above 40°C the compressor switch {8) should be in the OFF
position, At all temperatures below 40°C this switch should be QN

The K-4/R is equipped with a solid statec Mriac controlled electronic
relay which also includes a wattage proportioning contral (22) and a
noise suppression circuit. The proportioning control can bhe set for
20~-100% of the maximum rated output (750 Watts), For initial heat—up
ormaximum heating, the proportioning contreol should be setto 10 (100%).
When the circulator cycles at its operating temperaturce, as indicated
by the heater light (10, the contrel accuracy can be increased by re—
ducing the proportioning control to a sctting at which the ratio of heat—
ing vs., non-heating cycles is approx., 1:2. If the proportioning con-—
trol is set too low, the heater will stay on c¢ontinucously bhecause the
wattage output will not be high encugh to overcome the cooling effect
of the refrigeration system which is operating at all times. Very brief
and infre yjuent heating pulses are indicative of a proportioning sctting
which is too high, and thus, results in excessive temperature variations.

IV. USE OF THERMOREGULATORS

A‘.

Sgtting the Temperature (control peint) —— Proceed as follows:

1. After loosening the locking screw on the magnet housing,
rlace the magnet on top of the contact thermometer.

2, (n the upper (exposed) scale of the theérmoregulator, there
is a small horirontal black bar which moves up or down
on a spindle depending on the dircction in which the mag-
net is rotated,

3. Rotate the magnet in the desired direction until the top of
the moving bar is approximately level with the desired temp—
erature on the scale. Clockwiscrotation increases the set
point; counter-clockwisce rotation lowers the tempcratufc.
One complete turn on the standard =35/+105°C thermome —
ter is equal to a change of approximately 0.5°C. Then
lock the magnet with screw; not too tight.



4, After putting the bath in operation, the temperature will
stabilize near the set point. However, some adjustment
is usually necessary since the operating temperature may
be 1°C above orbelow the desired temperature, To assist
the user, each magnet housing is galibrated and the change
in temperature, perdivision ofrotation, can be determined
with the particular thermorcgulator being used, On the
thermoreqgulator -35/+105°C cne division on the magne
scale represents a temperature change of approximately
0.05°C. In adjusting the thermoregulator, the switching
point (point at which the operating temperature exacily
cquals the set temperature) can be determined visually
with the aid of the signal lamp (10). When heating is re-
quired, this lamp is "ON".

5. For operation at temperatures above 100°C, we now de-~
liver only the longer stem thermoregulators which must
be used with the long metal support slesve. This was
done because experience has shown that if the scale is
left in the bath liguid at high temperatures, the mercury
may bedistilled only to condense again at a higher, cool-
er location. This shortens the mercury column of the ther-
moregulator (breaking contact) which causes the system
to call for heat while the actual temperature climbs stead-

" ily beyond the controal paint. By mounting the scale above
the bath liquid, this problem has been eliminated on our
baths .,

G, When not in daily use, always set the thermorcgulator
above room temperature { if possible). This prevents com
tinuous contact betwean the contact wire and the mercury
column.,

Trouble Shooting the Thermoregqulator

It is possible that due to shock encountered in transportation, the mercury
column in the thermoregulator has separated. To remedy this, proceed as
follows:

1, Rotate the magnet until the reading bar on the face of the
thermoregulator is above the scale.

2. Carefully heat the mercury bulb of the thermometer over
a small flame until the mercury column rises into the ex-~
cess temperature collector, between upper and lower
scales, where it will rejoin.

3, Cool thermometer slowly. If mercury does not rejoin, it
may be necessary to heat again until it collects in the
neck between the two scales. Then tap bulb of thermo-
meter on a soft padded surface and shake out manually,
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Testing Delective Thermoregulator

If the circulator docs not function correctly - heater does not begin to
operate and system docs not maintain temperature - , the thermoregu-
lator may ke defoctive. To test, proceed as follows;

1. Disconnect cable and plug 12 from receptacle on thermo-
regulator.
2. Short circuit the connecting plug (12) by inserting a piece

of wire. The signal lamp (10) must go off. If it does not go
off and docs not disengage the heater, the defect must be
in the control circuit.

2 OF R20/K AND PT-12

Descri Ethl’l

The use of the abhove accesscories, as shown in Ill. 3, permits a more
convenicent method of changing the temperature setting thanis possible
with the contact thermomecter, The R20/K — PT-12 system offers the
further advantage of permitting the K-4/R to be programmed with the
F-120 Program Controller which can only be usced in conjunction with

R-20 digital tecmperature controllers.

Theory of Operation

The RZ0K is a bridge-circuit controller in which the resistance of the
probe [(PT-12) and adjustable internal resistor are compared. The Re-
sistance of this circuit is based on the international standard value of
1009 at 0°¢C. In setting the temperature of the R20K one changes the
resistance to that which the Pr=-probe will have at that temperature.

Pt 100 /o C PROGRAMMER

« ] »

R 20 PROGRAM

s, v DL T A Al B /il

Figure No. 3
Rear View of R20/K
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Figure No. 4
K-4,/R with R20/K and PT-12

R20/K

Range switch

Coarse temperature control .
Fine temperature control

Calibration adjustment

Clamp(s)

PT-12 themometer



C.

D,
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Operation

Place the R20/K (30) above the relay of the K~4/R

Push gently on the R20/K and insert the two clamps (35)
~ then relcase pressure on the R20/K

Insert plug f37) into receptacle {(23)
Insert PT~12 (36) into sleeve (2)

Using cable supplied with the R20/K, connect male re—
ceptacle at the top of PT~12 to receptacle BT 100e/0°C

on R20/K (38).

No connections are made toreceptacle PROGRAMMER (39)
and plug on contact thermometer cable (1 2.

Set switch (40) to K20 ‘

Set switch (31) to Proper range - it should be in the de
pressed position for the range +50 to +150°C,

Set fine control 33) to 0
Set coarse control (32) to pfopcr temperature
When the intermittent flashing of light {10) indicates that

the presettemperature has been reached, the exacttemp-
erature should be read on the control thermometer (4) and

‘a final adjustment made on the fine adjustment (33) .

Internal calibrating adjustments to compensate for minor
lemperature differences can be made with the control (34),
Set control (33) to 0, control (32) to the actual temp-
erature of the bathand adjust control (34) until the light
(10) flashes, indicating that the control point has been

- reached.

VI. OPERATION IN VARIOUS TEMPERATURE RANGES

A,

The K-4/R is ejuipped with contact and control thermometers which co-
ver a range of =35 to +105°C. If this circulator is to be used at temp-
eratures above or helow the above-mentioned range, it will be necess-
ary to obtain additional thermomcters which are listed in the Lauda
catalog. PLEASE NOTE that adjacent to each contact thermometer, we
list the length of the metal protecting sleeve with which it must be



used. The K-4/R comes equipped with a short slecve; such a sleeve
should not be purchased at the same time, In lieu of additional thermo-
meters, it may be more convenient to use & platinum resistance ther-
mometer with the R20/K temperature controlier.

Below +10°C — We recommend a 50:50 Methanol/water mixture, Please
use distilled water only, Switches (8) and (9) must be in the ON posi-
tion. Tor external circulation we would recommend the use of our foam
-rubber insulated silicone hose, cat, no. 27 59 200-7.

From +10 to +40°C -—— Werecommend the use ofdistilled water. Oper-
ation is the same ag listed under "B" above.

From +40 to +95°C — We suggest the use of distilled water. The com-
pressor switch (8) must be in the OFF position. For external circulation
we recommend our perbunan hose, cat. no, 27 59 100-1,

From +95 to +150°C — We recommend the use of special liguids as
listed in paragraph VII. The compressor switch (8) must be left in the
OFF position at all times, For external circulation use perbunan hose

‘cat, no, 27 59 100-1.

VII. RECOMMENDED CIRGULATING LIQUIDS

A,

B.

Distilled water (+10 to 95°C)

Methanol (-70 to 50°C) — Although Methanol istoxic, we dorecom-

mend its use if it is handled with reasonable care, For operation from
-10°C to ambicnt, it may be used diluted with water on a 50/560 basis.

Ultra-Therm 250 W (+20 to +250°C) — Cat, No, 27 57 010~1—— Our
own mixture, A hydrocarbon oil which is water soluble for easy ex
change. It is not transparent and has a distinct brown/qreen color.

Silicone oils (=30 to +150°C) — a phenyl-methyl silicone oil but one
having a very low viscosity of 5 ¢8T at 20°C.

1. Type SK Frigor (~60 to +120°C) — Cat., No, 27 57 100~0

2. Type SK Super-Frigor (50 to +160°C) ~— Cat.No. 27 57 110-7

VIII. SUGGESTED HOSES FOR EXTERNAL CIRCULATION AND MISC ACCESSORIES

A,

Foam-rubber insulated siliconc hose, 8 mm i.d., 30 mm o.d., Cat.
No. 27 59 200-7




XI. SCRVICE

A. Refrigeration

Compressor Copeland FDAL
Refrigerant Freon 12 - approx. & psi
Suction pressure approx. 4-5 psig after approx. 20 min, of opera-

tion. Then pressure will go down to approx., 7 in,
of vacuum at -30°.

B. Gencral
Any Lauda constant temperature circulator, or component thereol, may
be returned to our shops in New York for service, overhaunl or replace

ment of parts,

FPor information, contact:

LAUDA INSTRUMENTS DIVISION
~ BRINKMANN INSTRUMENTS INC.
Westbury, New York 11590
Phone {516) 334-7500
TWYX 510 222 8254

Shipping address:

¢/o Brinkmann Instruments Inc.
Cantiague Road
Westbury, New York1159U
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?
Trimmer 1MQ Noise suppression choke
t - FD-6-1N1-BR
RCA
1k/OSW | Triac 40575
10K/ ZW Noise suppression capacitator
4 S 01 F {X)
01 uF, e ]
ORLTIF oy e A oy e
- o012

1.8k1/0.5W

WIRING DIAGRAM P. C, BOARD 6.017-1
Tigurce No. 6
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