Models 241 & 241 MC

Polarimeters

Operator’s Manual

3-M427/481  Printed in West Germeny SS4503
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ATTENTION

BEFORE USING THIS INSTRUMENT IT IS ESSENTIAL TO READ THE MANUAL
CAREFULLY AND TO PAY PARTICULAR ATTENTION TO ANY ADVICE IT CONTAINS
CONCERNING POTENTIAL HAZARDS THAT MAY ARISE FROM THE USE OF ELECTRI-
CITY.

This advice is intended to supplement, not supersede, the normal
safety code of behaviour prevailing in the user's country.

ELECTRICITY

If any part of the instrument is not installed by = Perkin-Elmer
Service Engineer, ensure that the line power plug is wired correctly:
Brown lead to live terminal,
Blue lead to neutral terminal,
Green/yellow lead to earth terminal.
Te ensure satisfactory operation of the ingtrument it iz essential

that the green/yellow lead of the line power cable is connected to
true electrical earth.

Even with the POWER switch off, line poﬁer voltages can still be
present within the instrument; the instrument must therefore be un-

plugged at the line power supply before any work is undertaken inside
it.

Servicing should be carried out only by a Perkin-Elmer Service Repre~
sentative or eimilarly authorized person.

WARNING: This instrument is not designed for operation in an explosive
atmosphere.

LAMPS

Do not touch a hot lamp or the adjacent area with unprotected hands.
RISK OF BURNS.

Do not gaze into a lighted lamp to avoeid possible DAMAGE TO THE EYES.
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1. INTRODUCTION

The Model 241 and 241 MC Polarimeters are compact, high performance
instruments for the automatic measurement of the optical rotation of
optically active substances. High accuracy, virtually fully automatic
funection and simple operation make the instruments ideally suitable
for both research and routine applications.

The polarimeters operate according to the automatic optical null prin-
ciple. Monochromatic light passes through the polarizer, the sample
compartment and the analyzer to the photomultiplier. The polarizer

and analyzer are orientated normally to one another in optical null
position. When an optically active sample is introduced into the

beam path, the analyzer is rotated by the servo system until optical
null is again reached. The angle of rotation is measured by an optical
encoder and the result is displayed on illuminated digits.

Additionally, optical rotatory dispersion (ORD) curves can be obtained
in the Model 241 MC by manually selecting each wavelength successively.

It is not possible within the scope of this manual to give a detailed
account of polarimetry. We therefore refer our readers to the worke
listed below.

Optical Rotatory Power.
T. Martin Lowry,
Dover Publications Inc., New York 1964

Grundlagen der Polarimetrie.
J. Fligge,
De Gruyter, Berlin 1970

Optical Rotatery Dispersion.
Carl Djerassi,
MocGraw - Hill, New York 1960

Optical Rotatory Dispersion and Circular Dichroiem in Organic Chemistry
G. Snatzke, ,
Heyden & Son, London 1967

Optical Rotatory Power and Circular Dichroism in Organic Chemistry
P, Crabbe,
Holden-Day, San Francisco 1965

Polarimetry, Saccharimetry and the Sugars.

Frederick S. Bates and Associates,

Cirecular of the National Bureau of Standards C440,

United Stztes Government Printing Office, Washington 194%

JTCUMSA Methods of Sugar Analysis.
H.C.J. de Whalley ed.,

Elsevier Publishing Company,
Amsterdam, London, New York 1964

ICTMSA
Report of the Proceedings of the 14th Session 1966
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1.1. Equipment Provided

The Models 241 and 241 MC are delivered complete with all essentizl
accessories and additional accessories according to choice. Please
check your order against this list to ensure that it is complete and
-that no parts have been damaged in transit. In the event of damaged
or missing parts please inform Perkin-Elmer and the authorized for-
warding agent as quickly as possible. '

For the Model 241 the delivery consiste of: _
1 Model 241 Polarimeter for either 50 Hz or
60 Hz operation as specified
1 Dust cover 066 063
1 Set of hexagon (4llen) keys 019 061
10 Fuses 3.154, slow blow (for 206-240 V operation)061 975
10 Fuses 6.3 A, slow blow (for 115 ¥ operation) 008 628

2 Hose connecting unions with retaining nuts 059 044; 057 375
5 Lamps, 6 V, for pushbuttons 059 764
3 Button caps, white 059 569
1 Button cap, wred 059 570
1 Button cap, green 072 658
2 Snap-on hose connectors female 023 491
1 Instrument operating manual : ' 094 993

For the Model 241 MC the delivery congists of:

1 Model 241 MC Polarimeter for either 50 Hz or
60 Hz operation as specified

1 Mount for sodium lamp, complete with lamp 066 144
1 Mount for deuterium lamp, complete with lamp 066 155
1 Mount for halogen lamp, complete with lamp 066 166
1 Dust cover 066 064
10 Fuses, 3.154, slow blow (for 206-240V operation)061 975
10  Fuses 6.3 A, slow blow (for 115 ¥ operation} 008 628
1 Set of hexagon (Allen) keys 019 061
1 Punch (for removing electrical connections on 06T 432
lamp mount) -
2 Hose connecting unions with retaining nuts 059 044; 057 375

Lamps, 6 V, for pushbuttons 059 764
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Button caps, white

Buttqn cap, red

Button cap, green

Snap~on hose connectors female

Instrument operating manunal

059 569
059 570

072 658

023 491
034 993







2. DESCRIPTION

2.1. Technical Data

Principle

Light sources
Model 241:

Model 241 MC:

Spectral lines
Model 241:

Model 241 MC:

Monochromator (Model 241 MC)

Detector
Pelarizer and analyzer

Modulation

futomatic polarimeter with optical null
balance and automztic gain control.

Hg high pressure lamp; Na gas dig-
charge lamp.

Permanently mounted in lamp compari-
ment: Hg high pressure lamp.

Mounted on pre-aligned rapid change
mounts: Na gas discharge lamp;
deuterium arc lamp; halogen lamp.

Selectable with filter wheel;

Hg 365 nm, Hg 436 nm, Hg 546 nm, Hg 578 nm,

and Na 589 nm. Other filters on request.

¥a lamp {nmg 586.995 and 589,592

Hg lamp (nm)} 253.652, 265.3 %, 280,350,
2B89:360, 295.764, 302.2 *,
312.566, 313.17 *, 334.148,
365.015, 365.483, 366,328,
404.66 *, 407.783, 434.750,
435.834, 546.074, 576.960,
579.066.
(* effective centre of un-
resolved multiplets)

Deuterium lamp 250 nm to 420 nm
Halogen lamp 250 nm to 650 nm

Littrow configuration with echelette
grating 1440 lines/mm. Blaze wave-
length 200 nm. Wavelength accuracy
better than + 0.5 nm. Reciprocal linear
dispersion at 250 nm 1.7 nm/mm and at
600 nm 1.5 nm/mm., S1it width continuous-
ly variable from 0.005 mm to 3 .mm. Auto-
matic filter insertion above 530 nm.

Photomultiplier RCA 1 P 28 A

VI3 Y (Ren A 2334 C Hueun b w‘%“\ ced-o37P Hoansartors,

Calcite Glan prisms

by means of cscillating polarizer
(50 Hz ox 60 Hz); oscillating angle
+ 0.7° approx.

N

[y



Rotatory range

Balance speed
Accuracy

Sensitivitj '

Reproducibility

Baseline deviation (241 Mg)

Zero setting
Readout
Readout accuracy

Integration times

Printer ountput

Recorder output
(optional accessory)

Power requirements

Dimengions and weight
Model 241:

Model 241 MC:

+ 80°

1.3° per sec. (50 Hz

1.5° per see., (60 Hzg

+ 0.002° for rotations =19,
+ 0.2%  for rotations = 1O,

Better than 0.002°

Better than 0.002° (for zero and
measurement reading)

+ 0:006° over the. entire spectral range.

Blectronically by pushbutton at any
desired point in the measurement range.

Five-digit seven bar 14 mm electronic
display with polarity. Presentation in
degrees of are.

0.0010
18, 58, 20 8 and 50 @,

Six decades (5 digits and sign) in BCD
B-4-2-1 positive code for TTL~compatible
printers. Print command manual or
automatic , :

Recorder readout unit with digital-to-
analog conversion for connection of a

chart recorder (10 mV or 10 V).

Recording ranges + 50°, + 5%, + 0.5°, 0,05°.
Resolution 0.1%, or 1% for + 0.05° range.
Cyclic repeatability in all ranges.

115/206/220/240 V AC + 10%;

| 50 + 0.5 Hz or 60 + 0.5 Hz; 350 W

950 mm wide x 280 mm high x 350 mm deep
(37.5 in x 11 in x 14 in)
approx. 50 kg

1200 mm wide x 280 mm high x 590 mm deep

(47.25 in x 11 in x 23.25 in)

approx. 75 kg
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2.2, Operating Principle
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Figure 2-1. Block disgram of the Model 241 Polarimeter

The Mcdel 241 is an automatic polarimeter operating on the eoptical null
principle. Light from the mercury or sodium lamp is passed through a
filter to select the desired wavelength. The mirror M is coupled to the
filter wheel F so that upon selection of a filter the light beam of the
corresponding lamp is automaticelly reflected along the optical path.
The light beam then passes through the aperture B (selectable for stan-
dard or micro cells) to the polarizer P. The plane polarized light
leaving the polarizer travels through cell X containing the sample and
then through the analyzer A to the photomultiplier PM.

The polarizer oscillates with an amplitude of approx. + 0.7° at the
line frequency (50 Hz or 60 Hz). In optical null position the analyzer
is orientated at 90° to the dynamic centre of the polarizer oscillation.
As a result, the intensity of the light beam passing from the analyzer
to the photomultiplier alters with a frequency of 100 Hz or 120 Hz res-
pectively.
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When an optically active substance is introduced into the beam, the
mean direction of polarization is zltered according to the optical ro-
tation of the sample. The analyzer is then no longer at 90° to the

mean direction of polarization of the incident light. In addition %o
the 100 Hz (or 120 Hz) signal at the photomultiplier, a 50 Hz (or 60 Hz)
signal will appear whose size is dependent upon the optical rotation

of the sample,

This 50 Hz (or 60 Hz) signal is selectively amplified at SA and used
to drive the servo motor SM which rotates the analyzer until the 50 Hg
(or 60 Hz) signal is cancelled, i.e, until the analyzer is at 90° to
the new mean direction of polarization. The direction of rotation of
the sample determines the phase position of this signal and hence the
direction of rotation of the servo motor and analyzer, The gain of the
servo system is automatically regulated via the supply voltage of the
photomultiplier. Normally the supply voltage is controlled by the 100 Hz
(or 120 Hz) component of the Bignal. At larger deviations from optical
null position, the DC component of the photomultiplier output takes
over the control in order to protect the photomultiplier from damage
due to excessive irradiation.

Mechanically connected to the servo moltor is = simple optical encoder
formed from a perforated disc E, two lamps EA and two phototransistors
PT. This encoder generates one rulse for every millidegree rotation
of the analyzer. An up-down counter C ocounts thege pulses with respect
to the direction of rotation. The contents of the counter are automa-
tically averaged by the signal averaging logic AV which, taking into
account the response time of the serveo system, caloulates the integral
of the rotation over the selected integration time. The absolute value
and sign of the optical rotation are displayed in degrees of arc on
the illuminated digital display D (+ for dexiro rotatory and - for
levo rotatory samples).

A% the same time the displayed information is available at the printer
output PO in BCD 8-4-2-1 positive code for TTI - compatible printers.
Additionally, the information can be converted by an optional digital
to analogue converter RRU (recorder readout unit) for the analogue
readout on a 10 mV or 10 V strip chart recorder connected to the re-
corder output RO.

With samples having very high optical rotations (exceeding about -85°)
the ‘polarimeter will normally read the supplement. The opposite direc-
tion of rotation will then be indicated and the displayed value will be
the difference between the actual value and 1800°.
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Figure 2-~2, Block diagram of the Model 241 MC Polarimeter

The Model 241 MC ies an automatic polarimeter operating on the optical
null prineciple in an identical manner to the Model 241. Light from the
chosen source is passed to a monochromater to select the desired wave-
length. The mercury lamp is permanently built in; the sodium, deuterium
and halogen lamps are mounted on pre-aligned rapid change mounts. The
mirror M is coupled to the source selector so that the light beam of
the corresponding lamp is auntomatiecally reflected along the optical
path. The light beam then passes through the aperture B (selectable
for standard and micro cells) to the monochromator where it is @is-
persed. At wavelengths above 530 nm a filter automatically swings into
the light beam to eliminate higher grating orders.
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2.3, Special Features of the Polarimeter

2.3.17. Automatie Gain Control

Gain control proceeds fully antomaticzlly within the ingtrument. The
operator has no initial controls to set nor adjustments to make during
a series of analyses.

2.3.2. Aufomatid Balance Control

Balancing of the instrument for stable and precise operation at very
low light levels proceeds sutomatically when the sample compartment
cover is opened. After oclosing the cover the comtrol function is auto-
matically repeated every three minutes and lasts for approximately
Beven peconds.

During measurements the balancing procedure will stop the analyzer
servo for 7 seconds every three minutes. The continuously illuminated
update lamp will then indiecate that balanecing i in progress and that
the digital values should be ignored. At the end of the balancing pro-
cedure the analyzer will automatically continue to approach optical

null.

2.3.3. ©8electable Integration Times
Four selectable integration times are provided.

For normal work the 1 second integration mode is sufficient, With
noisy signals, caused by strongly absorbing samples for example, the
5 sec. or 20 sec. integration modes should be employed. The 50 gec.
integration mode is most conveniently used in conjunction with auto-
matic printout (see below).

During rapid changes in optieal rotation the instrumenf switches auto-
matically to 1 sec. integration for the duration of the balancing.

2.3.4. Printer Output

The printer output is a standard provision on the Models 241 and 241 MC.
The output, via a 30 pole receptacle on the rear panel, ie in BCD
8-4-2-1 positive code for ITL-compatible printers., -

Two modes of data printout are provideds:

When the MAN, button (Pos. 8) is pushed the momentary value appearing
on the display is printed once.
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When the AUTO button (Pos. 7) is pushed the rotational values are
printed out at the updating freguency (i.e. once a second in 1 sec.
mode or once every 50 secs. in 50 sec. mode). Printout is stopped by
releasing the button.

Except for fast kinetic reactions where rapid printout is regquired, the
50 smec. mode is recommended to prevent excessive printout of unreguired
data.

2.%3.5. Recorder Output *

Connections are provided on the rear of the instrument for 10 mV and
10 V recorders.

The recorder readout unit permits ranges of + 0. 05°, + 0. 5°, + 5% and
+ 50° to be selected for recorder full scale deflection.

Resolution is 1x10~3 for the + 0.5°, + 50 and + 50° ranges and 3x10” 3
for the + 0.05° range. Apart from resclution llmlte, recorder readout
is with the same accuracy as on the digital display. All ranges areiw«
cyclically repeated as explained under Section 4.B.3.

% The recorder readout unit ie an optional accessory (it can also be
retrofitted). On instruments not eguippeé with this opiion, the
position on the front panel is blank.

2,3.6. Test Deflection

The test deflection is a positive and simple check of instrument per-
formance and enables the instrument to be utilized in cr;tlcal appli-
cations to ites extreme performance limits. :

Since with very strongly absorbing Bamples (i.e. energy meter reading
close to zero) the performance of polarimeters gradually decreases,
difficulties may arise in deciding whether the analyzer is correctly
reaching optical null, By introducing a momentary deflection, the cor-
rect performance of the instrument can be positively and easily checked.

2.3.7. Automatic Lamp Ignition

The desired source lamp is switched on simply by pushing the corres-
ponding button. Lamp ignition takes place automatically and the button
lights when the lamp is burning.

NOTE: When the mercury lamp is switched off it must cocol down before
reignition is possible. If the lamp is switched on earlier,
automatic igniftion may take some time.
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Pos.

Pos.

Pos.

Pos.

Pos.

Pos.,.

Pos.

Pos.

Pos.

Pos.

Pos.

Pos.

- Pos.

1

10

1

12

13

Operating Controls

POWER
Na/CONT
Heg

APERTURE

SOURCE/FILTER

ZERD

PRINTER CONTROL AUTO

PRINTER CONTROL MAN
TEST DEFLECTION RIGHT
TEST DEFLECTION LEFT
ENERGY

DEGREES

Pushbution; power on/off.
Button lights when power on.

Pushbutton; Na/CONT lamp on/off.
Button light indicates lamp ignition.

Pushbutton; Hg lamp on/off.
Button light indicates lamp ignition.

Two position eontrol to select the
aperture. O for standard cells;
© for micro cells.

Control wheel to select the desired
source (Na or Hg lamp) and wavelength
(Model 241). In position O the light
beam iz blocked.

Pushbutton; digital display (and where
applicable recorder and printer) set.
to zero, AU o 8
Readout may be zeroed at any desired
roint in the measurement range.

Pushbutton; automatic printer control
on/off. Display reading is automatioal-
1y printed out at the uwpdating fre-
quency. Button lights in on position.

Pushbutton; manual printer control.
Momentary display is printed once.

Pushbutton; introduces a small de-
flection of the analyzer to the right.

Pushbutton; introduces a small de-
flection of the analyzer to the left.

Meter; indicates the light intensity
falling on the photomultiplier.

Seven-bar digits; actual rotation in
degrees of arc displayed. + sign for
dextro rotatory and - sign for leve
rotatory samples.
Illuminated indicator; indicates up-
dating. The newest rotational value
is displayed when the indicator goes
out. The readout should be ignored
when the indicator is illuminated.
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Figure 2-3.

Model 241 Polarimeter

16 17 18A 18B

Figure 2-4.

1

Figure 2-5,

Model 241 MC Polarimeter

HANDE HFEQFRATION
DEGAEE BE:

3

'I'EBY DEFLECTION PRIHT‘EH I:O'NTHDL

10 8 8 7 6

Front panel controls including recorder contrel







O

e 4

———
.

P —
!

Por. 14

Pos. 15

Pos. 16

Pos. 17

Pos. 18A

Pos. 1838

RECORDER CONTROL *

INTEGRATION

SLIT
WAVELENGTH COARSE

WAVELENGTH FINE

Four-pesition rotary switch; selects
recording ranges of £ 0.05", + 0.5°,
+ 5% and + 50°.

{* Optional accessory. This position
is blank on instruments not equipped
with a recorder readout unit.)

Four-position rotary switch; selects
integration times (signal averaging)
of 18 58, 20 58 or 50 =.

Sample compartment cover. May be ex-
changed to accommodate certain sample
hendling accessories.

8lit control; variable contrel to
select slit width continucusly bet-
ween 0,005 mm and 3 mm,

Wavelength control; variable control
for selecting wavelength between
250 nm and 650 nm.

Variatle conitrol for fine wavlength
setting.




Pos. 25 PRINTER

Pos, 26 LINE VOLTAGE
Pos. 27

Pos, 28 RECORDER 10 V
Pog. 29 RECORDER 10 mV
Pos. 30 RECORDER O
Pos. 32

Pos. 33

2-10

25 26 272829 30

Rear panel connectors

Output receptacle used to connect pa-
rallel BCD coded values to suitable
accesgory printers, ete.

Line voltage selector for 115, 206,
220, 230 Volis.

Captive line power cable.
Jack terminal for 10 V recorder.
Jack terminzl for 10 nV recorder.

Jack terminal, commen ground for re-
corder.,

Line power fuse,

Hose unions, for connection of a ecir-
culatory liquid thermostat.



3. INSTALLATION

3.7, Facilities Required

The Models 241 and 2471 MC Polarimeterscan be operated in any room
under normal lighting, temperature and humidity conditions. For maxi-
mun stability end minimum maintenance, the instrument should preferab-
ly be installed in an area free from dust, emoke and corrosive fumes,

The Polarimeter should be placed on a shurdy bench. The working sur-
face should be flat, reasonably level, clean, dry, and close to a
suitable line power source. Bench space required by the Polarimeter
and optional accessories is as follows (width x depth):

Model 241 950 mm x 350 mm
Model 241 MC 1200 mm x 590 mm
Strip Chart Recorder 500 mm x 500 mm approx.

Additional space is desirable to permit accees to the rear of the in-
strument, and the accommodation of cables and poseible future acces-
gsories., The Model 241 Polarimeter weighs about 50 kg and the Model 241
about 75 kg. Suitable benches are offered by Perkin-Elmer. e

Electrical power should preferably be available at a proper earth-
grounded 3-wire electrical outlet. Refer to the technical data for the
electrical ratings of the instrument.

3.2. Unpacking and Inspection

The Polarimeter should preferably be unpacked and installed by a
factory-trained dealer representative. After all items have been un-
packed, check the contents against the packing list supplied. Save
the shipping cartons and packing materials for possible future sto-
rage or re-shipment. Inspect the equipment and packing materials for
gigns of damage in shipment, and as soon as possible, make an opera-
tional check. If there is indication of damage, file a complaint with
the carrier immediately, and contact your nearest Perkin-Elmer sales
office or representative.

After the instrument has been unpacked, check the exterior and in-
terior for possible damage as follows:

Check the entire outer cabinet for damage. Check that
terminals, fuse holders, efc. are not damaged.

Open the sample compartment cover, checking that it
operates freely without binding. The sample compartment
must be free of dust or other foreign matter.

MO




3.3, Installation Procedures

3.3.1. General

IMPORTANT: Do not connect the Polarimeter or accessories +to the
~ electrical power supply until inetructed fto do so.

The location chosen for the Polarimeter should be such that rays of
sunlight or artifieial light cannot shine directly into the szmple
compariment, A room well illuminated by diffuse light iz the mogst
suitable. : o : '

3.3.2. FElectrieal
Instruments are shipped from the manufacturing site as follows:

50 Hz instruments are set at 220 V, fuse 1 x 3.15 4
and fitted with a German norm safety plug. =

60 Hz instruments are set at 115 V, fuse 1 x 6.5 4
and fitted with a U.S. standard parallel blade grounding

type plug.

Check the specifications plate on the rear panel of the instrument to
see that the frequency rating corresponds to the prevailing line fre-
quency. Should this not be the case, contact your nearest Perkin-
Elmer sales office or authorized dealer immediately.

Set the voltage selector on the rear pranel Yo the prevailing line
voltage as required.

Check that the correct‘power fuse is fitted in the holdér.
The correct_ratihgs'are:

3;15 A, sloﬁ blow

206 - 230 V 1 x
1 x 6.3 4, slow blow

115 v
Check that the plug fitted to the line power cable is suitable for
the local electrical outlets. Should this not be the case, remove
the plug and fit an earthed plug conforming to the loeal regulations.

(Color code: Brown = live; blue = neutral; green/yellow = earth. )
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3.3.%. Removing Shipping Clamp

Before the instrument can be put into cperation, the shipping clamp
met be removed {refer to figure 3-1).

Figure 3-1. Shipping clamp
Pull off the left-hand decorative strip on the front panel.

Loosen the securing screws on the side and rear of the main in-
strument cover and then 1ift the cover vertically upwards.

Remove the rubber bands holding the worm drive gear assembly to
the red shipping clamp.

Loosen the two screws 1 and slide the clamping'plates'away from
the photomultiplier housing.

Undo the two bolts 2 and carefully remove the shipping clamp
from the instrument.

Replace and secure the instrument cover.
Replace the decorative strip. -
NOTE: The shipping clamp should be safely stored. If at any time the
Polarimeter is to be transported or returned fto the factory,

the clamp should be replaced (see Section 7. 3) to protect the
sensitive analyzer drive system.




3.3.4. Comnection of a Circulatory Thermostat

An external circulatory thermostat bath can be rermanently connected
to the Polarimeter by means of suitable hoses to the two hose unions
on the rear panel (pos. 33). All hosesshlould be secured with hose
clips.

The hose unions lead to two quick release fittings in the sample com-
partment. Snap-on comnectors (Part No. 023 491) can be pushed onto the
fittings to connect a cell to the thermostatting eirouit (see figures
4~1 and 4-2). Valves in the fittings prevent leakage when the connec-
tors are removed,

Further snap-on connectors and a circulatory thermostat bath are offered
as optional aceessories.

3.3.5. Connection of a Printer

Parallel to the reading on the instrument's digital display, data is
available in BCD 8-4-2-1 positive code at the PRINTER outlet on the rear
panel. The output is suitable for all BCD printers with TTL compatible
positive true logic.

A Perkin-Elmer Model ES-6& Printer can be connected directly to the
Models 241 and 241 MC Polarimeters. A connecting cable assembly 108 767

is required.

Connect the Model ES-6 Printer as follows:

Place the Printer in a convenient position adjacent to the Polarimeter.

Connect cable assembly 108 767 to the PCB edge connector at the rear
of the Printer.

Lead the cable conveniently to the Polarimeter's rear panel and
insert the connector into PRINTER receptacle.

IMPORTANT: Before connecting or disconnecting the Printer, always
switch OFF Polarimeter and Printer and remove plugs from
the electrical supply.

NOTE: To prevent inadvertent actuation of the Printer due to
switching pulses, always switch ON the Polarimeter before
the Printer, and switch the Printer OFF before the Polari-
neter,

To connect other BCD printers to the Polarimeter, refer to the notes in
Section T.1.
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3.%3.6. Connection of a Chart Recorder

fx 4 laboratory chart recorder can be connected to instruments fitted
L with the optional recorder readout unit. Terminal jacks are provided

at the rear of the Polarimeter for connection of 10 mV or 10 V po-
[ tentiometriec recorders.

Perkin-Elmer Model 56 Recorders are particularly suitable for use

- with the Models 241 and 241 MC Polarimeters. A connecting cable assem-
[‘ bly 040 485 is required.

Connect a Model 56 Recorder as followes:

‘} Insert banana plugs of the cable assembly into jack
' terminals on the Recorder as follows:

[? ‘ Red to0 H
B Black to L
[g Green to G

Connect spade terminals of the cable assexbly to the
{a jacks at the rear of the Polarimeter as follows:
]

Red to 10 mV or 10 V jack
{according to recorder range)

3
(E Black to 0 jack

Connect other recorders as follows:

|
L Connect the positive lead of 10 V recorders to the
10 V jack (pos. 28).

({ Connect the positive lead of 10 mV recorders to the
- 10 oV jack {pos. 29).

yl . Comnect the recorder negative lead to the common
i jack 0 (pos. 30).

ya Perform any further installation procedures as detailed'in
- the recorder manufacturer's instructions.




3.4. Available Cell Types
The following cells are offered for use in the Models 241 and 241 MG
Polarimeters, ‘ T S
- Type Pathlength | Volume | Material | par+ ‘Recommended
mm ml Ko. use
Beaker cell 100 50 Glaes 017 041 | For rapid work at
(not thermo- limited accuracy re-
stattable) quirements where suf-
ficient sample is
o availsble.
Beaker cell 100 50 | Quertz 023 363 | The cells can be
(not thermo- ‘ - ' filled directly from
gtattable) & beaker. No syringe
necessary.
Standard cell 100 6.2 | Glass 041 693 | For normal work
: where sufficient
sample is available.
Short path 10 0.50 | Glass 017 052 | For samplesshowing
cell strong optical acti-
Short path 1 0.25 | Glass 017 057 | vity or absorption.
cell
Microcell 100 1 Glass 017 047 | When little sample
. | material is available,
Microcell 100 1 Quartz 023 365 | Quartz for UV range
: ( A < 365 nm).
Short path 10 0.1 Quartz 046 230 | For sawples showing
microcell strong optical acti-
vity or absorption
vhen little material
1is available. Aleo
for UV range.
Flowcell 100 5 Glass 017 050 | For flow-through
(not therms- applications,
stattable)
Flowecell 100 5 Glasg 017 054 | For flow-through
(thermostat- applicaticns.
table)
Funnel flow- 100 9 Quartz 086 157 | For rapid and pre-
cell (thermo- windows cise routine measure-
stattable) ments when sufficient
sample is available,
and for flow-through
applicationa.
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Type Pathlength | Volume |Materiel | Part Recommended
mm ml No. use
Pressure flow- 100 g Quartz 089 922 |Special stainless
cell (thermo- windows steel version avai-
stattable) lable for flowecell
measurements at in-
creased pressure.
ORD 0.2 .25 (A1l 037 634 |For critical appli-
cells cells cations requiring
0.5 0.25 guartz 037 635 special path
1 0.25 022 C91 lengths, for measu-
rements at 365 nm,
e 0.35 022 030 or for measurements
5 0.60 022 089 at increased tempea
10 0. 60 022 oag |Tatures (max. 200 °C)
20 1.30 Q22 087
50 3.40 022 086
100 6.20 041 €96
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Figure 3-2, Beaker cell

Figure 3-3. Standard cell

Figure 3-4. Microcell

Figure 3-5, Funnel flowcell
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4. SYSTEM SETUP AND OPERATION

4.1. General

Before operating the insirument for the first time, it is suggested
that the analyst familiarizes himeself with the operating controls,
the handling of cells, and other aspects of the analysis.

It is azssumed, in each of the operating procedures presented below,
that the instrument ies properly installed.

4.2, Initial Procedures
To put the Polarimeter into operation, proceed as followe:

Connect the Polarimeter to a suitable elecirical
outlet.

Press the red POWER button to switch the instrument om.
The button lights. With the exceptiion of the lamps the -
complete instrument is then energized. e

When POWER is on the lamps can be switched on. Both
source lamps can be switched on and operated simultaneously.
Ignition of gas discharge lamps proceeds automatically.

To switch a lamp on proceed as follows:

Sodium or Push Na/CONT button. The button
continuous lamp * lights when the lamp is burning.

Mercury lamp Push Hg button. The button lights
when the lamp is burning.

* Continuous lamp only with Model 2471 MC.

IMPORTANT: Allow 30 minutes warm-up time for Polarimeter and source
lamps to reach temperature equilibrium.

NOTE: When the mercury lamp is switched off it requires 4 to 5
minutes to cool down before reignition is poseible. If
the lamp is switched on earlier, automatic ignition may
take some time.

At the start of each working day (or work period) the Polarimeter
should be put into operation as described above. -




4.3. Handling of Cells

Cleanliness of the cell windows is of the utmost importance for highly
accurate results. Finger marks and dust depogits due to static charges
can lead to erroneous results. 4 list of cell ‘handling rules is given
in Section 5.1. For a detailed procedure for cell cleaning, please
refer to Section 5.2.

Quariz cells should be used in the UV range ( A< 365 nm).

deds Cell Preparation Procedures

4.4.7. Filling the Cell

For precise polarimetric measurements correct cell filling is very im-
vortant since streaks, temperature differences, and scattering at bubbles
will lead to erroneous results. ' ' '

Check the cell for cleanliness,

Fill the cell until liquid is about halfway up the filling port
using a syringe. (No syringe required for beaker cells.)

Stopper the filling ports. Do not push the stoppers in forcefully,
since otherwime the windows may burst.

Remove bubbles from cell walls and windows by tilting the cell,

Wait for several minutes to allow temperature differences between
the cell and the sample to equalize,

ank v ledie A0 o go '
Check for birefringent streaks and inhomogenity by looking through
the cell. The view must be undistorted.

Check the cell periodically for bubbles if the sample is kept in
the cell for any length of time.

4.4.2, Installing the Cell
Open the sample compartment cover.

Swing the lock catoh to the rear and the retaining bar to
the front. C

Place the cell onto the aémple compartment rails such that thé
notches point upwards to the rear.

Swing the retaining bar back and rotate the cell until the bar
detents in the notches.



Slide the cell to the right hand stop.

Pull the lock catch forwards and engage over the retaining bar

(refer to figure 4-2).

If thermostatting is required, push the pnap-on comnectors onto
the fittings in the sample compartment, or lead the hoses through
the guides in the sample compartment cover (refer to Section

4.4.3.).

Close the sample compartment cover.

NOTE: To protect the photomultiplier, the high voltage supply is
switched off when the sample compartment cover is opened. The
Polarimeter is immediately ready for operation when the cover

is elosed.

NOTE: When working with an empiy sample compariment, swing the lock
catch to the rear to prevent it obetructing the light beam.

4 drain in the sample compartment will run off any epilt liquids. A
sheet of thick filter paper can be placed under the instrument.

- Pos.

Pos.
Pos.

Pos.

Figure 4-1. Sample compartment

19

20
21
22

Sample compart-
ment rails

Retaining bar
Lock catch

Quick release

fittings




4.4.3. Thermostatting the Cell

Optical activity is temperature dependent. For highly accurate analyeses
therefore, the cell must be thermostatted, ' ’

The cells are jacketed and can bs connected to an external thermostat bath
via the quick release fittings in the sample compartment., Valves in the
fittings prevent leakage when the connectors are removed. Additionally,
two guides are provided in the sample compartment cover through which
hoses can be directly led to the outside. This is useful if, for in-
stance, a sample connected to a second bath at a different temperature

is to be measured, or if interruption of & thermostatting cireuit must

be avoided. The guides also permit flowcells to be installed in the
gample compartment.

When not in use the guides should be closed with the 8liding chutter
(pos. 24) to prevent extraneous light from reaching the photomultiplier.

At higher temperatures (especially with volatile solvents) use bored
stoppers, or leave one port unstoppered. Otherwise Pressure build-up
in the cell may cause the windows to burst. Avoid rapid changes in
temperature. Please remember that gas or vapour bubbles can cause in-
terferences to the measurement. ‘

At temperatures below ambient, check the windows reriodically for
fogging.
IMPORTANT: Cells should be thermostatted for 10 or 15 minutes before

measurenents are made to allow temperature equilibrium to
be reached.



Figure 4-2. Cell installed in the s=ample compartment

Por., 25 Hose guides
Pos. 24 Sliding shutter
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4.5. Selection of Source and Wavelength

For general analyses the use of the mercury lamp is recommended because
of its very intense and precise spectral lines which permit accurate
measurements even with more gtrongly absorbing samples. Use of the
sodium lamp is mainly recommended when the results are to be compared
with literature values based on the Nap line. The Model 241 MC, besides
having a larger choice of available spectiral lines, offers additional
continuous sources which emit radiation at all wavelengthe within
fixed ranges. These continuous sources are mainly used for the point-
wise determination of ORD curves. The halogen lamp is employed in the
range 650 nm to 350 nm and the deuterium lamp in the range 420 nm to
250 nm,

Please observe that for steep ORD curves the values obtained with a
continuocus lamp can be influenced by the limited accuracy of + C.5 nm
of the monochromator calibration. In the case of samples with strongly
wavelength dependent absorption, stray light can cause additional in-
terferences., For exact determinations it is therefore recommended to
double check the obtained ORD curve with spectral lines of the mercury
lamp. :

'
oo \ '
. | X = values measured with continuous
B im  w @ nsl‘ 00 s;:r“l_-:in . gource
n;-il ‘I 1 o - . . X
| VS © = values measured at mercury
ul k; , emission lines

Figure 4-3. ORD curve of an agueous solution of
d-camphor-quinone-10-sulphonic acid

4.5.1. Selection of Source and Wavelength: Model 241

Source and wavelength selection are combinred on the same control
wheel (pos. 5).

To select the sodium line, rotate the wheel to position Ra.

To select one of the four mercury emission lines, rotate the wheel to
positions 365, 436, 546 or 578 as desired.

In the position o the light beam is blocked.
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Two spare positlons marked Hg are provided on the wheel for other
filters (see under Section 7.2 Additional Filters).

4.5.2. Belection of Source: Model 241 MC

The mercury lamp is permanently built in. To select the mercury lamp
rotate the selector wheel (pos. 5) to position Hg.

The sodium, deuterium and halogen lamps are mounted on rapid change
mounte. To inetall and select one of these lamps, proceed as follows:

Release the Na/CONT button to switch off a lamp already
in use,

Prese the lock button at the top of theipanel on the right
hand egide of the lamp comparfment and remove the panel.

Looeen the retaining thumb screw (pos. 45, figure 4-4) and
withdraw the lamp mount. '

CAUTION: The lamp mzay be hot. RISK OF BURNS.

Slide the mount with the selected lamp fully into the guide
channel and tighten up the retaining thumb screw (see figure 4-4).

Replace the side panel and press the lock button.
Push the Na/CONT button to ignite the lamp.

Rotate the selector wheel (pos. 5) to position CONT-Na.

4.5.3. Selection of Wavelength: Model 241 MC
a) Spectral Lamps

The exact wavelength is set employing the intensity mazimum of
the respective spectral line. The sample compartment should pre-
ferably be empty.

Set APERTURE control to 0.

Set & slit width of approximately 0.5 mm to 0.1 mm with SLIT
control (pos. 17) so that the exact setiing of the desired
wavelength ig not influenced by neighbouring spectral lines
(see table 4-1). If possible, reduce the slit width further
to obtain a medium reading on the ENERGY meter (pos. 11) at
the line maximum.

Set the desired wavelength with COARSE wavelength control
(pos. 184).




Carefully rotate the FINE wavelength control (pos. 18B) backwards
and forwards to observe maximum reading on the ENERGY meter. Then
adjust the control to obtain maximum reading, approaching the
setting from the higher wavelength direction.

NOTE: Setting the wavelength by the above method is more-accurafe
than using the wavelength scale directly since this can have
a calibrstion error of approximately + 0.5 om.

NOTE: When several spectral lines are close together, scanning the
appropriate range several times to identify the required line
is recommended before performing the finsl gsetting.

b) Continuous Lamps

To compensate for slight backlassh in the monochromator drive,
the desired wavelength should always be approached from the higher
wavelength direction. :

Using COARSE wavelength coﬁtrol, get a vélue slightly above the
desired wavelength.

Rotate the FINE control to bring the wavelength to the desired
value on the scale for each individual measurement.



L

Figure 4-4.

17
Figure 4-5.

Sodium lamp installed in Model 2471 MC

8lit

18A 188
and wavelength controls of Model 241 MC
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4.5.4. Selection of Slit: Model 241 MC
The slit width can be set continuously from 0.005 mm to 3 mm with
SLIT control (pos. 17). The required setting depends on the determi-

nation to be performed. To prevent errors, the following recommen-
dations should be carefully observed,

a) Spectral Lamps

Table 4-1. Maximum recommended slit widthé for individual spectral

lines:

Hg line Slit width Hg line ~ Slit width Na line 81it width
nm nm nm mm nm mm
365,015 0.25

253,652 0.4 365,483 0.25 588.995 % 0.5
265,3 3.0 366,328 '0.45

280.350 3.0 404.66 1.8 589,592 ¥ 0.5
289,360 2.4 407.78% 1.8

296.764 3,0 434.750 0.5 (or 3 mm
302.2 3.0 435,834 0.6 see text
312.566 0.3 546.074 3.0 below)
313,17 0.3 576.960 1.4

334,148 3.0 579.066 1.4

These slit widths should not be exceeded with samples having strong ro-
tatory dispersion. With larger slit widths, neighbouring spectral lines

can cause a shift in the centre of gravity wavelength, wvhich in turn
may result in noticeable measurement errors, For this reason, the mi-
nimum slit width in keeping with the available intensity should in
general be chosen. : R

NOTE: When using the miocro aperture the wavelengfh musf be set with
the greatest of care, ' o .

In most cases separation of the sodium lines is not required since
measurements are mainly for comparison to refersnce values based on
the doublet. The wavelength should then be set to the common maximum
of both speetral lines by using a slit width which does not separate
the two lines (generally greater than 1.5 mm)., After the wavelength
has been set the slit width should be increased to maximum (3 mm) to
utilize full source energy. eevtry wf e SLE Wi\ be 450 :

- Y Ve e on o B¢
When using the miero aperture the slit width should not be wider
than 1 mm. ' :

b) Deuterium Lamp

The maximum slit width of 3 mm should be chosen fo fully utilize the
limited light intensity of the deuterium lamp. For samples that only

show weak absorption the slit can be advantageously reduced in keeping

with the available intensity.
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When using the micro aperture the slit width should not be wider than
1 mm. The deuterium lamp is thus of limited use for measurements em-
ploying microcells.

¢) EHalogen Lamp

At wavelengths below 530 nm, slit widths of 0.5 mm to 1 mm are recom-
mended for use with the halogen lamp. Narrower slit widthe are only
suitable for samples showing very low abeorption. Wider slit widths
can be employed, but the utilization of the resulting higher intensity
reserves is not recommended for esamples having strongly wavelength

dependent absorption since the ratio of desired light to stray light
usually becomes more unfavourable with increasing absorption.

At wavelengths above 530 nm the full slit width can be utilized since
the automatic filter to remove higher grating orders elso removes short
wavelength stray light.

When using the micro aperture the glit width rhould not be wider than
1 mm.

4.6. Measurement of Sample Rotation

4.6.1. Selection of Aperture
Two apertures can be selected with the APERTURE control.

Select position O for standard cells. The beam diameter in the
gample compariment is 6 mm.

Select position * for microcells. The beam diameter in the sample
compartment is 2 mm, thus preventing cell wall reflectiones.

NOTE: When using the micro aperture, sglit widthe greater than 1 mm
should not he selected in the Model 241 MC.

4.6.2. BSelection of Integration Time

Four integration times can be selected with the INTEGRATICN switch
giving signzl averaging over 1 &, 5 g, 20 & or 50 &,

Select 1 5 integration mode for all normal samples._

Select 5 s or 20 s integration modesz for samples which give
rise to noisy signals.

Select 50 s integration mode meinly for use in conjunction
with automatic printout.
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NOTE: When switching to longer integration times the running eignal

T averaging period is rapidly terminated. During rapid changes in
optical rotation the instrument switches automatically to 1 &
integration for the duration of balancing.

4.6.3. Measurenment of Cell and Solvent Rotations

Many of the cells and solvents used in polarimetry have a small but
nevertheless significant residual rotation. This rotation should be
determined before the .actual sample rotation when high acouracy is
required.

Since residual rotation is also wavelength dependent, in principle it
should be determined at all wavelengths at which the sample is 1o be
measured., In praciice, however, larger wavelength intervals than thosze
at which the sample is measured may be chosen. o
K Pt WP CELL D0 wior WwuE RESI\BURE Rorwrivw  dus it ﬁu*"*nl*v‘ df"s'gh .
Select the same source, wavelength and aperture (and slit with
the Model 241 MC) to be used for measuring the sample rotation.

Check for empty smample compartment, close the sample compariment
cover and allow the instrument to come to optical null position.

Press the ZERO button to reset display to zero.

Install the cell (empty or filled with solvent) as given under
Section 4.4.2.

Close the cover. Allow the analyzer to reach optical null position
again and then note the reading for reference. :

If the same cell is to be used for all subsequent measurements,
press the ZERO button to zero the display. The cell or combined
cell-golvent rotation is then automatically subtracted from all
further measurements.

NOTE: When the cell is then removed and the cover closed, the analyzer
will return to optical null position. The display will indicate
the cell rofation, but with opposite sign.

NOTE: It is good practice to check the cell rotation pericdically.
Alterations in the rotation are often indications of contami-
nation.

- \
C&\\'— tar b W\Q% -Qo- P ¢ \n..\ \S“, \-o~_
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4.6.4. Measurement of the Sample Rotation

Select source, wavelength and aperture (and slit with the Model 241 MC),
allow the instrument to come to optical null position. Press the ZERO
button if measurement of cell rotation has been omitted.

Fill the cell with sample and install it into the sample compartment.

Close the cover and allow the instrument to come to opticall null po-
sition. While the analyzer is rotating, the instrument operates in 1 s
integration mode and changes automatically to the preselected mode
when optical null position is reached.

Wait for temperature equilibrium to be reached if the cell is thermo-
statted.

Take the reading on the display. Correct the reading for cell rotation
if necessary.

If the sample rotation is to be determined zt more than one wavelength,
set the next wavelength (change source if necessary) and allow the in-
strument to come to optical null position.

4.6.5. TUse of the Test Deflection

With very highly absorbing samples (i.e. energy meter reading approa-
ching zero) difficulties may arise in deciding whether optical null

position has been correctly reached. This can be checked with the test
deflection.

Proceed as follows:
1. For positive rotations.

Briefly press the LEFT button (pos. 10).
Note the stable wvalue to which the display returns,

Briefly press the RIGHT button (pos. 9).

Note the stable value to which the display returns.

If the display remains stationary and dees not run back,
press the RIGHT button again.

L

2. For negative rotations.

As for 1 except that the RIGHT button is pressed first.

Interpretation of the test:

A) Digital display returns within noise limits to the same value
from both directions. Energy sufficient and correct optical
null reached.
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B) Digital display does not return to the same value from both
directions: ‘ :

a) Energy too low, correct optical null not reached. :
Reduce the concentration or use a shorter pathlength and
repeat the measurement,

b) When recommendations given under &) are not possible,
estimation of the rotation can nevertheless be made. The
stable values give the lower and upper approach limite to
optical null., The mean of these values usually gives a good
approXimation to the sample rotation.

Due to small asymmetries in the servo system however, the
correct rotational value will not neceesarily be the exact
mean. The half interval must be taken as the uncertainty
factor.

4.6.6. Rotations Exceeding the Rotatory Range

The rotatory range of the Polarimeter is + 80° for unambiguous readout
on the display. Nevertheless, the analyzer can roiate approximately

+ 1309, thus permitting samples with rotations of greater than 80° %o
be measured. With samples having very high optical rotations (exceeding
about 85°) the Polarimeter will normally read the supplement. The oppo-
site direction of rotation will then be indicated and the disglayed
value will be the difference between the actual value and 1807,

For rotations up to about 130°, supplement presentation can be avoided
by a stepwise approach to the end value. By first using a Becond, inter-
mediate sample, a displayed rotation not exceeding 80° but not differing
from the actual sample by more than 80° is obtained (e.&. ap interme-
diate value of 40 - B0® for an expected final value of 1209},

Following the digit 9, letters 4, b, C, 4 appear in the first column to
represent 10, 11, 12, 13 respectively (hexadecimal presentation).

At the end of the measurement the procedure must be rerformed in re-
verse o permit the analyzer to return to zero.

When working outside the normal range of + 80° the analyzer drive may
"bump" against the end stop and start to oscillate noticeably. Although
this will not damage the instrument, it should not be allowed to con-
tinue. Re~-establishment of normal operating conditions is simple, but
requires a degree of caution. -
Proceed ag follows:

Immediately remove the sample.

Rotate the SOURCE/FILTER selector to O to block the light beam.
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Operate both TEST DEFLECTION buttons to determine which one
brings the analyzer away from the end stop.

Push the appropriate TEST DEFLECTION button for about 30 seconds
to bring the analyzer away from the end stop.

Return the SOURCE/FILTER selector to the previous setting and
check that the analyzer comes to optical null metting correctly.

If necessary, press the same TEST DEFLECTION button again for
several seconds.

4.7. Operation with a Printer '

It is assumed that the Printer has been installed and connected as
given in Section 3.3.5. Contrels on the Printer should be operated
according to the manufacturer's instructions.

For manual printout of the reading, press the MAN. button. The momentary
display value is printed once.

For autematic printout of the readings, press the AUTO button. The button
lights and the displayed values are printed out automatically at the
updating freguency.

To stop printout, press the AUTO button to release.

If a higher printing frequency is required for kinetic studies, the print
interval can be reduced by selecting a shorter integration time.

Only the actual reading appearing on the display is printed. If the
display has been zeroed by pressing the ZERO button, zero is the value
correspondingly printed.

NOTE: The ES5-6 prints a minus (-} sign but not a plus {+) sign.

""__ The readings of leve rotatory samples are prefixed by a minus;
the readings from dextro rotatory samples are printed without
polarity. :
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4.8. Operation with a Recorder o

4.8.1. General

4 strip chart recorder is the most convenient way of recording changes
of optical activity with time. A recorder can be connected to instru-
ments equipped with the optional recorder readout unit. This unit will
be field installed by a Perkin-Elmer service engineer if bought at a
later date than the Polarimeter.

In the procedures presented below, it is assumed that the Recorder has
been correctly installed and connected as detailed in Section 3.3.6.
Recorders should be operated in accordance with their manufacturer's
ingtructiens.

4.8.2.  Recording the Optical Rotation P

Set the Recorder zero and 100% as given in the manufacturer's
instructions (disconnect the Recorder from the Polarimeter if
necessary). '

Select the desired recording range with RANGE control on the I
Polarimeter.

The displayed Polarimeter zerc then corresponds to 50% &calé on the
strip chart, with equal ranges for both pesitive and negative rotations.
Rotational values exceeding the selected range will be recorded ecycli-
cally (see Sectiocn 4.8.3).

Only the actual reading appearing on the display is recoxrded. If the
display is zerced by pressing the ZERO button, the recorder pen goes
automatically to sczle centre. '

With multirange recorders, baseline shift to extend the recording I
range in a particular direction is possible with the recorder's range

and zero controls. However, please note that this resulis in s some~-

what poorer relation between the resolution limits of the readout unit

and the recorder scale, Also, cyclic recording is no longer possible.

4.8.3. Cyclic Recording

Rotatory values exceeding the selected recorder rznge will he auto-
matically recorded in ecyclic mode. The following examples demonstrzte
cyclic recording. )

Example 1:
Assume that the optical rotation of a sample changes with time as

shown in figure 4-6a and that the selected recorder range on the Pola-~
rimeter is + 0.5°.
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Right edge

---------------

Figure 4-6. Prineciple of eyclic recording

Starting from the initial value on the dieplay (in the particular
example 0°), the recorder pen follows the increasing rotetion until it
reaches the right-hand edge of the chart. As soon as the rotation ex-
ceeds + 0.5°, the pen traverses to the left-hand edge and then con-
tinues to follow the change in rotation with the left-hand edge as the
+ 0.5° line. When the rotation decreases to 4 0.5° again, the pen re-
turns to the right-hand edge and continues to follow the rotation
(depicted in figure 4-6b).

Full scale traverse of the pen alwaye takes place when it reachesz one
of the chart edges (assuming correct setting of zero znd 100% on the
Recorder). Cyclic mode is very useful for recording small changes -of
relatively large rotations. These would otherwise require the selee-
tion of a larger recorder range, thus involving difficulties with base-
line shift and with the accuracy and resolution.

Example 2:

Assume that the rotation of a sample varies with iime as depicted in
figure 4-7a and that a recorder range of + (.5° has been selected on
the Polarimeter. The optical rotation of the sample after a given time
period, t, is to be determined,

Figure 4-7b depicts the tracing obtained on the chart., The tracing is
divided into 1° intervale (an interval is the full width of the chart).
To obtain the actuel rotation at time t, proceed as follows:

Starting from the initial rotational value, follow the tracing
until it reaches one edge of the chart. Then tranefer the value
corresponding to this edge to the other edge of the chart, This
then a;ts as the basis for the next interval (in the example

+ 0.5%).

Continue this process until the interval containing the desired
time point, t, is reached.

Read the rotation at the given point with respect to the obtained
basis (in the example: basis + 0.59; rotational value + 0.8°).




4-18

IMPORTANT: Please observe.that for the recording ranges + 0.059,

+ 0.5% + 59 + 50°, the length of the intervals are
0.1%, 197 100 znd 1000 respectively.

+05° +15° +158° +05° -p5° -05° +05°

----------------------------------

+05°  +15%415° +05° -05°  -05°  +05°

Figure 4-7. Determination of optical rotation from a eyeclic
 recording
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Example 3:

When a larger rotation is measured with a reduced recording range,
initially the recorder pen will traverse so rapidly from edge to edge
that the intervals can no longer be counted with certainty. When the
change in rotation comes within the selected recorder range, the pen
ceases to traverse rapidly and follows the change. The displayed
reading on the Polarimeter at an arbitrarytime point t4 is taken (in
this example + 51.624°) to establish the basis value of the interval
(with a recorder range of + 0.5% the basis value will be 51.5%2). The
desire% rotational value can then be read from the chari (for example
52.10°).

+05° Range

J o s0°

------------------------------

Figure 4-B. Recorder tracing of a large rotation
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5. OFERATION NOTES

5.1. Tese and Care of Cells

A good Polarimeter cell is an optical device, forming a part of the
optical system of the instrument with which it is used. It must be
accorded the same careful treatment applied to any cptical component.
Optical faults of a minor nature, secratches, lint, fingermarks, etc.,
can easily introduce substantial analytical errors.

The following list of cell handling rules muet be followed to prevent
analytical errors and achieve the utmost precision.

Only hold cells by non-optical surfaces.

Protect cells from scratches and never permit them to rub against
one another or against other hard surfaces,

Avoid abrasive or stain-producing cleaning agents, and make certein
that the exposed surfaces of cells are optically clean.

Always wipe the optical surfaces of cells dry and free of finger-
marks, using a soft cloth or cleaning tissue, Jjust before placing
them in the sample compartment.

When measuring cold solutions, alweys besr in mind that condensa-
tion can form on the cell windows. )

Make certain that no bubbles cling to the inner surface of the
cell, particularly when handling cold solutions.

5.2, Cell Cleaning Procedures

Cells should be cleaned after every analysis to remove sample residues.
The cleaning procedure will depend upon the nature of sample and solvent.
The following procedures are general recommendaticns only.

In general, the cell should be thoroughly rinsed out with the same
solvent as used for the sample, and then dried. Thig is especially
valid for organic solvents.

Aqueous solutions are best washed out with a stream of Iuke-warm
water. The cell should finzlly be rinsed with deionized water to
prevent drying marks.

After the analysis of proteins, the cell should first be washed out
with an 0.5% solution of hydrochloric acid (pH 1 to 2) contzining
a pepsin additive of 1 g per 100 mls

Heavy metal residues are effectively removed by washing the cell
with slightly warm {but no hotter), analytical grade nitric acid.
(Initial washing of the cell with water is essential.) Subsequently,
the cell should be washed with deionized, heavy-metal-free water.
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For cells that have became contaminated, cleaning in chromic acid is
recommended. The following procedure should be performed with caution,
taking into account the safety requirements for handling chromic acid,

WARNING: To prevent damage to the cell and riek of injury to yourself,
never pour water into chromic acid. =

WARNING: To protect the highly polished cell windows from damage, never
leave the cell in chromie acid for longer than 1 hour and
never place the cell in hot acid (max. 35 °¢),

Empty the cell and wash well with water.

Dry the cell thoroughly (considerable:heat is liberated when
chremic acid contacts water).

Place the cell in an acid bath (max. 1 hour), If required, rinse
the inside of the cell geparately with acid.

‘Remove the cell from the bath, empty and allow most of the acid
to drain off,

Rinse the cell thoroughly in a getrean of running cold water.

Rinse the cell well with deionized water and then dry with dust
and oil free air. : '

Flush the outsides of the windows with zlcohol and dry with a
soft, lintless ¢loth or lens tissue. ' IR

For storage, always place the end caps on the cell, and replace
the stoppers to prevent dust reaching the inside of the eell.
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6. MATNTENANCE

6.1. Daily Care

The instrument is carefully contructed with high quality components and
requires little maintenance other than to keep it clean and free of
dust.

The instrument finish is resistant to dilute acids and alkalies, aro-
matic and aliphatic solvents, and to a lesser extent to strong acids
and alkalies, and ketones. The digital display and pushbuttons should
not come into contact with ketones.

To protect the optical system from dust and fumes, the sample compart-
ment cover should be kept closed when no work is being carried out in
the compartment.

The following practices form a daily care routine which will maintain
the instirument in good condition.

Immediately clean all spilled materials from the affected area
and wipe it dry with lintless paper or cloth.

Do not leave samples, particularly those given to evaporation
or fuming, in the sample comparimenit for longer than is necessary.

When the instrument is not in use for longer periods (e.g. overnight),

put on the dust cover.

KOTE: Always make certain that the Polarimeter is switched OFF before
putting on the dust cover.

6.2, Cleaning the Sample Compartment

The sample compartment should be cleaned every time anything is spilled
into it to preserve the black matt finish and to preveni corrosion or
contamination. The bottom of the compartment is equipped with a drain
which will run liquids off to the bench top underneath the inestrument.
A sheet of thick filter paper can be placed under the instrument.

First remove the cell or other sampling accessory in the mample
compartment. -

Using a soft cloth and soapy solution, lightly secrub away all
foreign material. Using a clean soft cloth dampened with water,
rinse the cleaned surfaces thoroughly. Dry with a lintless cloth
or tissue.
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6.3. Source Lamp Replacement

This operation should only be prerformed by suitably qualified per-
sonnel. In case of difficulties, contact your neareest Perkin-Elmer
service department.

WARNING: Switch OFF the Polarimeter and remove the plug from the
electrical supply before gtarting these procedures.

6.3.1. Mercury Lamp Replacement: Models 241 and 241 MO
Refer to the figures on page 6 - 5, .

Loosen the securing screws to the side and rear of the lamp
compartment cover and carefully lift the cover off vertically,

If the old lamp was lighted, allow it 1o cool down before pro-
ceeding with the replacement, ' '

Undo socket head bolts (pos. 37) and remove the cover plate.

Undo socket head bolts (pos. 39) and remove the metal shield
cylinder (pos. 38).

Unscrew the haxagon ports (pos. 40) and remove the centering
plate (pos. 41).

Push the mercury lamp down into the bayonet holder, turn it
counter-clockwise and withdraw it. '

Holding the new mercury lamp in a soft cloth to prevent finger
marks, push it lightly into the bayonet socket and turn ¢lockwise
to the stop. The lamp must be so inserted thet the support bar
must point away from the source mirror (pos. 43),

Wipe the lamp bulb with a soft cloth moistened with aleochol to
remove any dirt, sinece this would subsequently be burned into
the quartz bulb.

Replace the centering plate and sorew in the iwo hexagon posts.

Replace the metal shield eylinder, but do not mecure the socket
hezad bolts.

Replace the cover plate and tighten up the two socket head bolts.

Connect the Polarimeter to the electrical eupply and switech ON.

WARNING: Electrical components that constitute a SHOCK HAZARD are ex-
posed when the lamp compartment cover is renoved. When per-
forming alignment procedures, do not touch electrical com-
ponents to PREVENT INJURY to youreelf and damage to the
instrument.
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WARNING: Do not gaze into a lighted lamp to prevent possible INJURY

TO THE EYES.
Turn the metal shield cylinder so that the source mirror (pos. 43)
and especially the lamp compartment exit aperture are fully
illuminated.

Secure the two socket head bolts (pos. 39).

Switch OFF the Polarimeter and remove the plug from the electrical
supply.

Replace the lamp compartment cover and tighten the securing screws.

This completes the installation of the mercury lamp.

6.3.2. Sodium Lamp Replacement: Models 241 and 241 MC

For the Model 241, loosen the msecuring screws to the pide znd rear
of the lamp compartment cover and carefully lift the cover off
vertically.

For the Model 241 MC, remove the lamp compartmeni cover panei;
loosen the sécuring thumb screw and draw out the lamp mount.

Unscrew the old lamp (pos. 34) from ite ceramic holder (pos. 35).
If the old lamp was lighted, zllow it %o cool down before pro-
ceeding with the replacement. .

Holding the new lamp in e soft cloth to prevent fingermarks, care~
fully push it down through the support springs and screw it into
the ceramic socket.

The electrode support rod in ihe lamp must not obstruct the light
path., If required, loosen c¢lamp screw (pos. 44) and turn the
ceramic holder.

Wipe the lamp with a soft cloth meoistened with aicohol 1o remove
any dirt, since this would subseguenily be burned into the glass.

For the Model 241 MC, install the lamp in the lamp compartment.

Connect the Polarimeter to the electrical supply and switch ON.

WARNING: Electrical components that constitute a SEOCK HAZARD are ex-

posed when the lamp compartment cover is removed. When per-
forming lamp alignment procedures, do not touch electrical

components to PREVENT INJURY to yourself and damage to the

instrument.

WARNING: Do not gaze into a lighted lamp to prevent possible INJURY

TO TEE EYES.
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Allow the lamp 10 to 15 minutes to warm up. The lamp should
exhibit a homogeneous light distribution between the electrodes,

Set SOURCE/FILTER selector to Na, and APERTURE control to
micro aperture. '

For the Model 241 MC gelect the wavelength of the Na doudblet
and 1 mm slit.

Check that the source mirror (pos. 43) and especially the lamp
compariment exit aperture are fully illuminated.

Lightly loosen clamp screw 44 if this has not already been done.

Grip the white holder 35 and adjust the ‘lamp verticglly and ro-
tationally to obtain maximum reading on the ENERGY meter,

Retighten clamp screw 44.

Switch OFF the instrument and remove the plug from the electriecal
supply.

Replace the lamp compartment cover and tighten the securing
BCTEVE,

This completes the installation of the sodivm lzmp.
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Figure 6-1. Lamp compartment with Figure 6-2. Sodium lamp on its
Hg and Na lamps mount for Model 241 MO

40

Pos., 34 Sodium lzmp
Pos. 35 Lamp holder
Pos. 36 Cover plate

L

Pos. 37 BSecuring bolts
Pos. 38 Mu-metal shield cylinder

Pos. 39 £Shield cylinder securing
- , @ bolts
t

Pos. 40 Hexagon poets
Pos. 41 Centering plate
Pos. 42 Mercury lamp
Pos. 4% BSource mirror

Pos. 44 Clamp screw

Figure 6-3. Mercury lamp
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6.3.3. Replacing the Do Lamp: Model 241 MC
Switch OFF both source lamps.

Rove the lamp compartment cover panel, loosen the thumb serew
and draw out the deuterium lamp mount.

Wait for the old lamp to cool before proceeding with the re-

placement.

Transparent Black

R N K! F s

O O é--e @

M | E Bes
S® O @ @ o

¢ O O O

P L H i0 A

Green

Figure 6-4. Connector on deuterium lamp mourit
(seen from the front)

Press the punch (in accessories) over each of the pins C, B, D, E,
K and F on the comnector in turn and withdraw the pins to the rear.

Undo the three socket head bolts securing the lamp shield cylinder
and remove the cylinder. (Refer to figure 6-6).

Loosen the two screws 46 on the clamp and withdraw the old lamp
from beneath.

The new deuterium lamp is supplied complete with contact pins and
wire bridges. Holding the lamp in a soft cloth to prevent finger
marks, push it carefully from beneath into the clamp. Ensure that
the light exit window inside the lamp is opposite to the vertical
support rod and approximately half way between screws46 and 47 in
height,

Lightly tighten the screws 46 but not so tight that the lamp
cannet be moved. :

Wipe the lamp with a soft cloth moistened with alcohol to remove'
dirt, since this would otherwise be subsequently burned into the
guartz bulb.

Replace the shield cylinder.

Ingert the contact pins fully into the commector from the rear
according to the following schematic:



6-7

P L H D
O O O
M | E
o O
<
F

A
O
i
C

{ Black

40
zQO
=

Green

Transparent

Figure 6-5. Comnector seen from the rear with lamp mount inverted

Check that the lamp holder slides freely on the vertical support
rod (do not press on the lamp).

Install the lamp mount in the Polarimeter.

SBwitch the instrument back ON and push the Na/CONT button to
ignite the lamp.

Select standard aperture on APERTURE control and CONT-Na on
SOURCE control.

Set the WAVELENGTH to between 250 nm and 300 nm (intensity maximum
for D, lemp) and the SLIT to 3 mm.

By looking along the optical axis slightly to the left of mource
mirror 43 the aperture can be seen.

WARNING: Do not gaze into the lamp to avoid poesible INJURY TO THE

EYES.

Make fine adjustments alternately to the vertical screw 47 and the

horizontal screw 48 until the aperture is symmetrically and fully
iliuminated.

If the adjustment range of the screws is insufficient, switch off
the lamp and move it in the clamp somewhat.

WABNING: The lamp soon becomes hot. Do not touch with bare fingers.

RISK OF BURNS.
Carefully tighten up the two screws 46.

Finally make alternate adjustments with vertical screw 47 and hori-
zontal screw 48 to obtain maximum reading on the ENERGY meter.

This completes the installation of the deuterium lamp.
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NOTE: Allow the lamp several minutes to warnm up before making the
final adjustment.

It is good practice to check the alignment of the lamp from time to
time,

6.3.4. Replacing the Halogen Lamp: Model 241 MO
Switch OFF both source lamps.

Rove the lamp compartment cover panel, loosen the thumb screw
and draw out the halogen lamp mount.

Wait for the old iamp to cool before proceeding with the replace-
ment,

Undo the two socket head bolts 49 to remove the lamp shield.
Pull the old lamp from its socket.

Holding the new halogen lamp with a soft eloth, carefully insert
it into the socket.

Wipe the lamp with a soft cioth moistened with alcohol to remove

any dirt, since this would subsequently be burned into the guartz

bulb.
Replace the lamp shield and tighten up screws 49.

Check that the laﬁp holder slides freely on the vertical support
rod (do not press on the lamp).

Install the lamp mount in the Polarimeter.,

Switch the instrument ON and push the Na/CONT button to ignite
the lamp. :

Select standard aperture on APERTURE control and CONT-Na on
SOURCE control. : , . :

Set the WAVELENGTH to between 500 nm and 550 nm (intensity maximum
of halogen lamp). ‘ :

By looking along the optical axis slightly to the left of source

mirror 43 the projected image of the lamp filament on the aperture

can be seen.

Make fine adjustments alternately to the vertical screw 50 and the
horizontal secrew 51 until the aperture is symmetrically and fully

illuminated.

Set the SLIT to obtain a medium reading on the ENERGY meter (ge-
nerally around 0.5 mm).



Figure 6-7.

Pos. 46
Pos. 47

Poe. 48

Larp holder clamp
BCTEWS

Vertical adjust
BCTEew

Horizontal adjust
BCTEW

Figure 6-6. Deuterium lamp on its mount for Model 241 MC

Pos. 49
Pos. 50

Pos. 51

Shield retaining
bolts

Vertical adjust
soTew

Horizontal adjust
screw

Halogen lamp on its mount for Model 241 MC
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Finally make alternate adjustments with vertical screw 50 and
horizontal serew 51 to obtain maximum reading on the ENERGY meter,

This completes the installation of the halogen lamp.

NOTE: The correct alignment of the halogen lamp should be checked
from time to time, :

6.4, Lubrication
The moving parts of the polarimeter should be occasionally lubriczted,

The gears and worm of the analyzer drive assembly_should be very sparing-
1y greased with a resin-free grease,.

The shafts of the APERTURE and SOURCE controls should be very lightly
ciled, . o

CAUTION: Avoid contaminating optical and elecironic components with
grease or oil,



7. SUPPLEMENTARY. INSTALLATION PROCEDURES

7.1. Printer Connection

A Perkin-Elmer Mopdel ES-6 Printer can be connected directly to the
Polarimeter as detailed in Section 3.3.5. The feollowing information is
for the connection of another suitable BCD Printer.

IMPORTANT:  Other printers must be connected by suitably gqualified

T personnel. Perkin-Elmer can accept no responsibility for
damage caused through the connection of unsuitable in-
struments or through falise connection.

The printer output on the Models 241 and 241 MC is in BCD B=-4-2-1 code,
positive true logic, for the connection of TTL compatible printers.

The 30-pole PRINTER receptacle on the rear panel corresponds to DIN
41622 (Siemens type C 42334-A 44-A 6). To connect another printer,

a 30-pole connector to DIN 41622 is reguired (for example, Siemens
type C 42334 - b 44 - 2 5 with housing, type C 42334 - A 22B - A B45).

If difficulties arise in obtaining a suitable connector, please contact
Perkin-Elmer.

The values appearing on the instrument's digital display are available in
BCD code at the PRINTER outlet on the rear panel. Any ancillary printer
must be capable of accepting BCD data and must be TTL compatible
{(positive logic; H 2 2.4V, L 20.8V).

In BCD code, every digit is reproduced by a combination of four signals
D, C, B and A. These signals have the significant values 8, 4, 2, 1
respectively (refer to the table in figure 7-1). Figure 7-1 depicts the
contacts on PRINTER receptacle Bu 4 at which the individual signals are
available. The digits, counted from right to left, indicate the columns
on the digital display. (For example, D 1 indicates that a signal of
significant wvalue B is available in the last column; A 5 indicates that
a signal of significant value 1 is available in the first column.) The
data outputs must be connected to the corresponding printer inputs
(refer to the technical data for the printer}.
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The Polarimeter delivers a single signal for the polarity sign

(H for +, L for - on contact e3, or inverted L for +, H for - on contact
c6 of Bu 4). All further signal combinations required by the printer
for printout of the polarity sign in a given column must be permanently
wired at the printer input independent of the Polarimeter (refer to the
technical data for the printer).

A signal for the decimal point is not provided by the Polarimeter since
its position remains constant. If printout of the decimal point (or
comma) is required with the data, it must be coded independently between
columns 3. and 4 {counting from the right) at the printer input (refer
to the technical data for the printer).

Print command with signal H is available for a period of 20 ms on
contact ¢5 of Bu. A shielded cable to prevent interferences must be
used. ‘ : .

A data source hold signal from the printer, which locks the data on the
Polarimeter during printout, can be inputted to the Polarimeter via
contacts a6 or a7 of Bu 4. Depending on the printer, ‘the data source
hold signal can be with L to contact aé or with H' to contact a7. The
hold time must be at least as long as the time required to print out
the data. A shielded cable to prevent interferences must be used.

IMPORTANT; Connect 0 Volt potential of Polarimeter and printer
with a separate lead. Do not use a cable shield.
Shields should only be connected to 0 V at the Printer,
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The connecting cable between the Polarimeter and printer should not he
longer than about 2 m.

Por furither installation and operation procedures of the printer, the
manufacturer's instructions should be followed.

Bué Digit BCD Code
8 4 21
¢ b a DCB A
| '—I [
1{X|D2 x| c3 0 LLLL
2 |X| D4 X| A1 X| DS 1 LLLH
3x ﬁ?lf"r_'_!g X| A3 XD volt 9 LL HL
— =T e - —
L [X| AB X| A2 Xi Bt 3 LLHH
5 |X|Print Command _X_BZ N 4 LHLL
6 |x|F2larly X| 84 X| DSHL 5 LHLH
71X 83 X| AL X DSHH 6 L HHL
8 {X|B5 Xic1 7 L HHH
9 {X|C5 x| Cé X D1 8 HLLL
—  — E—"
0 o X|C2 XiD3 9 HLLH

Figure 7-1. Schematic of occupied contacts on PRINTER receptacle Bu 4

Positive logie; Bigh (H)Z= 2.4 Vi Low (L)= 0.8 V
Letters: Significant wvalues in BCD code
Digits: Columns (counted from right to left)
DSH: Data Source Hold signal (Hold Time)
In principle, the Polarimeter can be connected to datz handling systems,

using an interface where necessary. Your Perkin-Elmer sales office or
representative will be pleased to provide you with further information.

7.2. Additional Filters (Model 241 only)
Additional filters for the Model 241 are listed in Section B.5.

Two positions marked Hg are provided on the filter wheel for extra
filters.

The upper position is blanked off, and a stop screw normally prevents
the lower position from being rotated inte the light beam.




Insert a filter as follows:

Switch OFF the Polarimeter and remove the plug from the electrical
Bupply.

Loosen the securing screws to the side and rear of the lamp com-
partment cover and lift the cover off vertically.

To use the?ﬁpper position, remove the blank with = small serew-
driver and push the filter in.

To use the lower position, remove the stop screw and replace it in
the next poeition. Insert the filter into the provided hole.

Replace the lamp compértment cover and tighten the securing screws.

IMPORTANT: Take care not to damage or contaminate the optical surfaces
in any way.

Te3a Replaecing the Shipping Clamp

The shipping clamp securing the photomultiplier housing should be re-
placed if the Polarimeter is to be transported or returned to the fac-
tory. This is necessary to protect the analyzer drive assenbly,

Switch the Polarimeter OFF and remove the plug from the electrical
supply.

Pull off the decorative strip on the front panel.

Loosen the securing screws on the side and rear of the main instru-
ment cover and then carefully lift off the cover vertically.

Holding the photomultiplier housing with one hand to prevent it
tipping, tilt the worm drive assembly towards the rear with the
other hand (direction of arrow in figure 4~6) until the worm gear
no lenger engages in the large pinion.

Rotate the photomultiplier houéing to the vertical position with
the long end upwards and then carefully re-engsge the worm gear
in this position.

Place the shipping clamp against the photomultiplier housing and
loosely screw in the socket head bolts 2, but do not secure them.

By carefully rotating one of the gear wheels on top of the worm
drive assembly, turn the photomultiplier housing until it sits
absolutely flat against the clamp. Tighten the bolts 2._
Replace the two clamping rlates and tighten up the screws 1.

Place rubber bande around the shipping clamp and worm drive
assembly.,
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Replace the main instrument cover and the decorative sirip.

Figure 7-2. Shipping clamp







8. ACCESSORIES

B8.1. Cells

Non-thermostattable cells:

—_—
i
[T

Part No.
Beaker cell, 100 mm, 50 ml, glass 017 041
Begker cell, 100 mm, 50 m}, quartz 023 363
Flowcell, 100 mm, 5 ml, glase 017 050
Thermostattable cells:
Standard cell, 100 mm, 6.2 ml, glass 041 639
Short path cell, 10 om, 0.5 ml, glass 017 052
Short path cell, 1 mm, 0.25 ml, glass 017 057
Mierocell, 100 mm, 1.0 ml, glass 017 047
Microcell, 100 mm, 1.0 ml, guartsz 023 %65
Short path microcell, 10 mm, 0.1 ml, quartz 046 230
Flowcell, 100 mm, 5.0 ml, glass 017 054
Funnel flowcell, 100 mm, 9.0 ml, quartz windows 086 157
Pressure-proof flow- 100 mm, 9.0 ml, quartz windows 089 922
cell, tolerable super
pressure 4 bar (400 kPa)
ORD cells (thermostattable):
100 mm, 6.2 ml, gquartz 041 696
50 mm, 3.4 ml, quartiz 022 0B6
20 mm, 1.3 ml, gquartz 022 087
10 mm, 0.6 ml, quartz 022 088
5 mm, 0.9 ml, guartsz 022 089
2 mm, 0.35 ml, guariz 022 090
1 mm, 0.25 ml, guariz 022 091
0.5 mm, 0.5 ml, guartz 037 635
0.2 mm, 0,25 ml, quartz 037 634
Spare stoppers:
(The dismeter given is of the thinner end of the stopper)
PTFE Stopper, 10 mm long, 6 mm dia., 041 695
for standard cell 041 693 and ORD cell 041 696
PTFE stopper, 10 mm long, 3 mm dia., 017 059
for cells: micro 017 047, 023 365 and 046 230;
short path 017 057; ORD 50 mm to 0.2 mm incl.
PTFE stopper, 15 mm long, 12 mm di=s., 017 0453
for beaker cells 017 041 and 023 363
PTFE stopper, 15 mm long, 6 mm dia., 017 046

for shert path cell 017 052
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Plastic end caps for cells
(pack of 20)

Hose connector, female, guick release

Hogse connector, male, guick release

Replacement parts for Funnel Flowecell and
Pressure Flowcell:

Quaritz window

Neoprene gasket (pack of 10)

Funnel

PTFE washer, 17.8 mm dia. for Pressure Flowcell
PTFE washer, 14 mm dia, for Preéaure Flowpell

Retaining ring key for assembly of Pressure
Flowcell

Quartz calibration sgtandard,
angle of rotation + 10 of arc at 589 nm (Nap),
in thermostattable holder

Quartz calibration standard,
‘angle of rotation - 1° of arc at 589 nm (Nap),
in thermostattable holder

Quartz calibration standards for other angles
of rotation, and quartz standards calibrated
by the German Federal Bureaun of Standards.
(PTB) upon request.

Part No.

076 786

023 491
023 492

086 467

092 574

086 752
090 346
090 347
091 130

098 800

098 799
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8.2. Printer
Perkin-Elmer Model ES-6 Printer

Power reguirements 220-240 v AC;
50 Bz; 50 W

Dimensions 185 mm wide x 115 mm high
x 260 mm deep

Weight approx. 4 kg

Connecting Cable Assembly
to connect the Printer to Models 241 and 241 MC
Polarimeters

8.3. Recorder Readout

Recorder Readout Unit
for 10 mV and 10 V recorders

Recorder Signal Cable

This unit will be field installed by a Perkin-Elmer
service engineer.

8.4. Conversion Kit

To convert the Model 241 into a Model 241 MC.
The kit contains a grating monochromator and
continuous sources with mounts.

Because of the precise optical alignment required,

the polarimeter must be returned to the manufactu-
ring site for the conversion to be carried out.

B.5. Filters

The following filtere are additionally available for
the Model 241 Polarimeter:

Hg 302 nm
Eg 313 nm
Hg 405 nm

Other filters on request

{2(,:;9 oF

108 767
F De0 00

066 109

040 485 .

066 095

094 404
032 339
062 666
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8.6, Instrument Benches

The benches consist of a lower drawer unit with 9 drawers
and a top covered with laminated plastic., The two sections
must be ordered separately.

Dimensions: 1800 mm wide x 800 mm deep x 800 mm high

Bench drawer unit
Bench top

8.7. Circulatory Thermogtat
Type U3 Circulatory Thermostat

The U3 Circulatory Thermostat provides temperature
regulation of water-jacketed cells by eirculating
water through them. Any temperature between 20 and

65 ©C may be selected, and three fixed temperatures
of 25, 37 and 56 OC are further provided. Temperature
stability of the bath is + 0.02 9¢, Built-in cooling
c¢oils permit accurate temperature regulation st tem—
peratures near to ambient. Includes precision ther-
mometer and hose connectors.

048 126
048 127

080 11
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9. REPLACEMENT PARTS

Part No.
Mercury lamp St 75 022 438
Sodium gas discharge lamp 008 Th54
Deuterium lamp 066 165
Halogen lamp, 12 V, 50 W 045 862
Mount for sodium lamp, complete with lamp 066 144
Mount for deuterium lamp, complete with lamp 066 155
Mount for halogen lamp, complete with lamp 066 166
Punch (for removing electrical connections on lamp mount)067 432
Interference filter, Na 589 nm 104 948
Interference filter Hg 302 nm 094 404
Interference filter 313 nm 032 339
Interference filter UV 365 nm 067 T73
Interference filter Hg 405 nm 062 666
Interference filter Hg 436 nm 067 772
Interference filter Hg 546 nm 067 771
Interference filter Hg 578 nm 067 770
Photomultiplier 1 P 28 A selected for Model 241 074 706
Photomultiplier 1 P 28 A selected for Model 241 MC 074 703
Lamp, 6 V, for pushbuttons 059 764
Button cap, white 059 563
Button cap, red 059 570
Button cap, green 072 658
Knob for rotary switch 060 541
Connector, 30-pele, to DIN 41622 (Siemens) 019 229
Bousing for connector 073 040
Coding bush for connector 019 218
Coding pin for connector 019 225
Cable sleeve for connector 038 868
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Part No.
Fuses T 6.3 D, 6.3 4, slow dlow (for 115 V operation) 008 628
Fuses T 3.15 D, 3.15 4, slow blow (for 206-240 V cperatlon) 061 975
Fuse holder complete with serew cap 045 440
Hose unions for connection of a circulatory thermostat 059 044
Retaining nut for hose union 057 375
Snap-on hose connector 023 491
Quick release fitting (in sample compartment) 063 683
Dust cover for Model 241 Polarimeter 066 063
Dust cover for Model 241 MC Polarimetaer 066 064
Vibratory spring for polarizer 016 797
Vibratory spring guide 016 785
Set of hexagon (Allen) keys 019 061

Wavelength table (mercury spectral lines) 067 767
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Perkin-Elmer Corp., Anatytical Instruments, Main Ave. {M5-12), Norwalk, CT
06856 U.S5.A, Tel.: (203) 762-1000

Bodenseewerk Perkin-Elmer & Co GmbH, Postfach 1 120, D-7770 Oberlingen,
Bundesrepublik Deutschland, Tel.; (07551) 811
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