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* See Para. 2-3-12, Page 6

SECTION 1 INTRODUCTION

5

Preadjusted and calibrated, three
digit wavelength dial reads dir­
ectly in millimicrons, 0 - 900
equivalent to 0 to 900 mjJ, coeur­
acy ± 1 rnu,

o to 900 m~.

3

7. Grating Selector Knob

Two gratings are located beck-to-bock in a single
grating holder. The Selector Knob places desired
grating in operating position.

5. Mounting holes for electric drive accessories.

6. Wavelength Counter

Reads from 0 to 900, equivalent 0 to 900 mlJ.

4. Wavelength Drive Knob

Hand rotated to cover 0 - 900.0 ml-l.

1. Interchangeable Slit

1001-1, standard width, others available.

Figure

1-3-2 OVERALL VIEW 82-410 (Figure 2)

3. Two nylon tipped set screws are used to retain the focus
tube position.

2. Slit Focus

A #6-32 X 3/4" long oval tip set screw is provided in
the- right hand threaded hole in the slit face plate, and
is used to set focus.

1-3-1 OVERALL VIEW 82-410 (Figure 1)

Cal ibrated Readout:

Wavelength Drive
Coverage:

1-3 Component Identification and Description

1

Two 100 micron slits, standard
interchangeabl e.

f/3.6

300.0 m~ and 600.0 m~

Less thcnO.3% at 300.0 m~

Ruled Area:
64mm x 64mm
Repl icos , 1180 grooves/mm

17.7 x 22.i x 21.4 em

7" x 8-3/4" x 12-1/2"

.2 m/-l with 25 micron slits

.3 ml-l with 75 micron slits

.5 mu with 100 micron slits

0.25 meter

3.3 m~/mm with 1180'9roove,/
mm grating.

Focusing slits in line on oppo­
site sides of instrument.

Approximately 12 Ibs.

5.44 Ki Iograms

Sccttered Light: *

Gratings Blazed at:

Gratings (two suppl led):
Model 82-410

Sl it Arrangement:

Over--cll dimensions:

Focal Length:

Resolution:
(half-band width at

3131 rnu)

Linear Dispersion:

Aperture Ratio (Speed):
Mode1 82-410

The 0.25 Meter Ebert Monochromator comb.~r<es high aper­
ture ratio with good resolution. It comes complete with
two gratings and slits and is preadjusted and cal ibrated.
It can be used easily by all laboratory personnel. It may
be used as a monochromatic illuminator or as a spectrom­
eter in a wide variety of applications. The unit can be
used in measurements of abs.orption, transmission, emission,
reflection, radiation, fluorescence, phosphorescence and
low level luminescence of all types. It is useful as a
source of monochromatic Iight for microscopes, photom­
eters, and other spectrometric uses. The versatility .of the
Model 82-410 Series M':mochromator makes if the stan­
dard monochromator for general use in physics, chemistry,
biology laboratories. The instrument is sul tobl e for use
in the ultraviolet, visible and infared.

1-1 General Description

1-2 Equipment Specifications

This manual should be read and understood thoroughly prior
to commencing installation, operation, and/or servicing.



Motor unit for 100 mfl/min. For
115 volts, 60 cycles, single phase.

Gear Assembly for wavelength drive.

Motor unit for 25 mfl/min. For 115
volts,60 cycles, single phase.

Motor unit for 100 mfl/min. For
115 volts, 50 cycles, single phase.

Motor unit for 25 mfl/min. For 115
volts, 50 cycles, single phase.

Motor unit for 10 mfl/min. For 115
volts,50 cycles, single phase.

Motor unit for 10 mil/min. For 115
volts, 60 cycles, single phase.

Same as above, including factory align­
ment and calibration of two monochrom­
ators. Refer to App. A.

Double Monochromator Assembly Plate.
Refer to App. A.

Deuterium Lamp and Tungsten lamp
with power supply for deuterium and
Tungsten lamps. For 115 volts, 50
cycles, single phase.

Deuterium Lamp and Tungsten lamp
with power supply for deuterium and
Tungsten lamps. For 115 volts, 60
cycles, single phase.

82-456

82-454

82-457

82-455

82-453

82-452

82-451

82-440

82-441

45-543 Xenon Lamp and power supply. For

115 volts, 60 cycles, single phase.

45-543-A-OI Xenon Lamp.

45-544 Mercury Lamp & Power Supply. For
115 volts, 50/60 cycles, single phase.

45-544-A-OI Mercury Lamp.

45-544-A-OI Mercury Lamp. Far 115 volts, 50/60
cycles, single phase.

45-542-A-OI Tungsten Lamp.

45-541-A-Ol Deuterium Lamp.

45-542 Tungsten Quartz Iodine Lamp

45-451

45-541 D

Model Number

1-4-2 MOUNTING AND SCANNING ACCESSORIES

Model Number

1-4-1 LIGHT SOURCES

1-4 Auxiliary and Related Equipment

2

C-2 ,i

The monochromator is an Ebert optical mount. The light
passes through the entrance slit (A) striking a 45° mirror
(B) and is reflected to a large collimating mirror (C-1).
From this mirror it is reflected to the grating (D) and ""
dispersed back to the collimating mirror (C-2). The light
beam, returning to focus, is reflected; by 45° mirr-or (E)
out through exit slit (F). The entrance and exit slits
(A,F) are in line on opposite sides of the instrument. Two
gratings are mounted beck-to-bock at (D) and either may
be selected for use by turning the external knob (7, Fig. 2).

10

Figure 3

1-3-3 OPTICAL LAYOUT (Figure 3)

Figure 2

8. Main Compartment Cover Plate

Remove for access to the grating holder.

9. Mirror Compartment Cover Plate

Remove for access to the mirror.

10. Locking screw to maintain the 45° mirror
position.



1-4-3 GRATINGS AND HOLDERS

82-443 A Adaptor for triangular profile optical
bar.

37-00.... 60\'29 Grating, 1180 grooves/mm, blazed for
3000 A.

Grade D

Grade C

Grade E

Grode B

Grade A

Grade D

Grade C

Grade E

Grade B

Grode A

Grode E

Grade C

Grade B

Grode A

Grade D

Side Window Photomultiplier Tube
Housing with wired socket.

High Voltage Power Supply and
Amplifier. For 115 volts, 50/60 cycles.

Power Supply Amplifier for DC oper­
ation. For 110 volts, 60 cycles.

17-721 D

17-721E

17-72lC

17-721 B

17-721A

17-724C

17-724A

17-724E

17-724D

17-724B

26-780

17-700B

17-700A

17-700C

17-700E

17-700D

82-375C

83-021

Photomultiplier, R212, spectral response S-5:

Photomultiplier Tube, 931 A, spectral response S-4:

Photomultiplier with quartz envelope, R106, spectral
response S- 19:

Model Number

1-4-5 POWER SUPPLIES AND AMPLIFIERS

'1-4-6 PHOTOMULTI PILERS

3

Circular aperture, 3mm dia.

Circular aperture, 6 mm dia.

Slit width 2000 microns.

Slit width 500 microns.

Slit width 250 microns.

Slit width 100 microns.

Triangular profile, 100 cm optical bench.

Slit width 1000 microns.

Slit, width 25 microns.

Slit width 50 microns.

Triangular profile,50 cm optical bench.

Jarrell-Ash 125 cm bar.

Jarre II-Ash 150 em bar.

Jarrell-Ash 100 cm bar.

Holder for one grating of 69 x 69 x
10 mm blank size.

Adaptor for Jarrell-Ash Accessory Bars
of 10-000 ser ies.

Holder for two gratings of 69 x 69 x
6 mm blank size.

12-535

12-591

12-570

12-560

12-590

12-540

12-515

12-525

12-510

37-00-60-57 Grating, 590 grooves/mm, blazed for
1.2 microns.

82-442

37-00.!.60-36 Grating, 1180 grooves/mm, blazed for
6000 A.

37-00-60-72 Grating, 295 grooves/mm, blazed for
2.1 microns.

37-00-60-84 Grating, 148 grooves/mm, blazed for
5.0 microns.

10-024

10-014

10-104

10-114

11-044

10-034

11-043

1-4-4 SLITS

Model Number

Model Number



2-2-3 Replace the cover plate.

B

E

D.

Extreme care must be taken to prevent
any contact of the grating face, or
mirror surfaces - Permanent damage
will result.

Figure 4

4

3

2-3-7 Rotate the Grating Selector Lever Arm until the
300.0 ml-' blaze grating adiusting screw (3, Fig. 5) contacts
the magnetic stop (1, Fig. 5). The green mercury Iine from
the 300.0 ml-' blaze g~ating should be seen through the exit
sl it.

holder adjusting screw (4, Fig. 5) should come in contact
with the magnetic stop (2, Fig. 5).

Figure 3

2-3-9 Rotate the wavelength drive until a b.right green
mercury line is seen visually through the exit slit (1001-').
Set the counter to 546 mp , by loosening the set screw on
the small counter gear (2, Fig. 4).

F
==

=
A

Note

5

Do not cdlust the 45° mirrors before
checking the rest of the alignment.

The shipping screw should be retained
and replaced, whenever the instrument
is to be transported to a new location.

Remove main compartment cover plate.

2 - 3 Optical Alignment Procedure

2-2-2 Remove the Red, grating yoke shipping screw.
Follow the directions on the blue card attached to the main
compartment cover plate.

The 82-410 has been completely aligned and calibrated at
the factory, and NO further adjustments should be required.
However, to insure that no damage has occured during
shipment, or that the alignment has not been disturbed, a
visual check of the alignment should be mode>. The complete.
alignment procedure is outlined in the following steps, and
should be followed closely to insure proper operation.

2-2-1 Remove the main compartment cover plate.

2-3-1

The 82-410 is shipped completely assembled, adjusted, and
calibrated. However, the grating yoke is locked in place
by a red screw, which must be removed before operating the
instrument. --

2 - 2 Installation

The 82-410 shou Id be carefu Ily unpe eked end inspected for
any visible signs of damage. The customer is responsible
for filing any damage claim against the carrier. All items
should be checked against the packing list so that no small
parts will be discarded with the packing material.

2-1 Unpacking

2-3-2 Set a bright tungsten source at the entrance slit
(100 p), The light beam reflected from the 45° mirror
(B, Fig. 3) should be centered on the rear collimating
mirror (C-1, Fig. 3), which is closest to the entrance slit.-

2-3-3 Then move the tungsten source to the exit sl it
(100 p). The light beam reflected from the 45° mirror
(E, Fig. 3) should be centered on the rear coil imating
mirror (C-2, Fig. 3) which is closest to the exit slit.

2-3-4 Remove the tungsten source from the exit slit and
place a mercury lamp at the entrance sl it (100 1-').

2-3-5 Using the standard 1180 g/mm gratings, rotate the
grating selector lever arm (1, Fig. 4) so that the 600.0 ml-'
blaze grating is facing the collimating mirror. The grating

SECTION 2 PRE·OPERATIONAL CHECK

Note

Note



wrong

sl.it---\l

Figure 6

line -----I

Place a mercury lamp at the entrance slit.

wrong right

2-4-1

2-4 Wavelength Drive Calibration

2-4-3 Rotate the wavelength drive toward lower wave-
length until the counter reads 0000.

Slit Alignment

The wavelength drive has been calibrated at the factory.
A visual check is required to insure that the calibration
has not been disturbed during shipment.

2-3-12 Rotate the wavelength drive to approximately
300.0 mf-l, and place a tungsten source at the entrance slit.
A re-entry spectrum will appear at the center of the colI i­
mating mirror and may be observed at the exit slit. To
eliminate the re-entry spectrum, rotate the baffle (3,
Fig. 4) located below the wavelength counter, until the
re-entry spectrum is visually eliminated from the C-2
collimating mirror. Do not mask out more light than is
required to accomplish the above step.

2-4-2 Locate the bright green mercury Iine and set the
wavelength counter to 546.0 mf-lo

Nots Re-entry spectra is inherent to grating
monochromators of the type, and mask­
ing is necessary to insure the lowest
possible light scattering in the mono­
chromatic spectra near 300.0 mu. Op­
timum masking depends upon the length
of the slit illuminated by the particular
source used. The illumination should be
centered vertically on the entrance slit
so that only the minimum masking is
required. For each source used, the mask
will have to be adjusted slightly because
of the various image sizes or illumination
properties. When working in the visible
region, the mask is not required to cut
out any light.

6

----4

i---9

10

Both the entrance and exit focus tubes
should be withdrawn approximately the
same distance when focus is achieved.
(3mm - 5mm).

2

2-3-10 Position your eye about 12" from the exit slit, and
slowly rotate the wavelength drive toward lower wavelengths
unti I the 546 mf-l mercury green Iine starts to appear in the
exit slit. The illumination should come in evenly from the
top and bottom of the slit. Rotate the exit slit assembly
slightly until the illumination comes in evenly at the top
and bottom and appears to close out in the center of the
slit (See Fig. 6).

2-3-11 The focus tube should be locked in this position
and not moved unless it is necessary to readjust the focus for
another set of gratings.

Figure 5

2-3-8 The 300.0 mfJ blaze grating holder adjusting screw
(3, Fig. 5) should be adjusted either in or out until both
gratings can be positioned on the moonetlc stops and the
green mercury line seen through the exitslit. The counter
should read 54.6.mf-l at this point.

2-3-9 Loosen the two set screws (3, Fig. 1). Holdinq
your eye as close as possible to the slit, adjust the focus"
tube by sliding either in or out until green illumination
fills the entire grating surface. With the grating'fully'
illuminated, slowly rotate the wavelength drive and re­
adjust the focus tube slightly until proper focus is
achieved. Focus is correct when the entire grating sur­
face is illuminated and extinguishes uniformly and quickly
as the wavelength drive is rotated.

Note

r



Sine Drive Calibration

1.0
2.0
4.0
0.5468

For Wavelength
Multiply Counter

Reading by Factor

1.0
0.5
0.25
1.83

Extreme care must be taken to
prevent any contact between
the grating face and lnstcllers
fingers. This will result in per­
manent damage.

For Counter Reading
Multiply Desired OR

Wavelength by Factor

At 546.0 rnu when using a 590 g/mm
grating a green line will be seen at
the exit slit. This line is the 2nd order
of 546.0 m~. A 295 g/mm grating will
show the 4th order green at a setting
of 546.0 mI-" The order of the line
will be the same as the factor (describ­
ed above) at any particular setting.

Unscrew the grating selector arm (1, Fig. 4).

Disconnect spring (4, Fig. 4) from grating yoke.

Note

Grating
Spacing

'1180 g/mm
590 g/mm
295 g/mm

2160 g/mm

2-4-10 The second grating requires only to be zeroed
out at 546.0 mI-'. Refer to Porcv's 2-3-5, 2-3-6, 2-3-7,
and 2-3-8. All points should then be identical to those
of the first grating.

Note All cdlustments should be kept small.
Adjustments of 1/2 turn or less on all
adiusting screws are adequate.

Additional gratings may be mounted in seperate holders
(two per holder). Grating holders may easily be inter­
chcnged in the 82-410 by following the procedure listed
below.

1. All Jarrell-Ash Model 82-410 monochromators
are provided with wavelength counters calibrated
for 1180 groove/mm. To obtain direct wave­
length readings for other gratings, use the follow­
ing table:

2-4-9 Repeat Steps 2-4-2 through 2-4-8 until the
calibration is complete. Calibration is complete when all
readings are within.:t. 1 mu

2 - 6 Interchanging Grating Holders

2 - 5 Use of Gratings Other than 1180 groove/mrn

2-6-1 Remove the monochromotors main compartment
cover plate.

2-6-2

2-6-3

1CAUTION l

7

87l.6
"'RM 100 SHORT

+6 "'Rlol TOO lOl'lG

-s

blue

green~1'

white

m~

m~

A

B

S I 6I I
S46.0

o
435.8

546.0 mp

871.6 mp

Central Image:

blue = 2nd order
435.8 m~

All readings should be taken rotating the wave­
length drive in the same direction, to eliminate errors due
to backlash.

Figure 7

2-4-6 By plotting the wavelength calibration on a
graph as shown in Fig. 7; one is easily able to determine
wh ich ad justment is requ ired to proper ly co Iibrate the
wavelength drive.

2-4-5 If the counter readings obtained, for the various
mercury lines, exceed the true wavelength values by more
than ± 1 ml-', the wavelength drive will require some
adjustment.

2-4-4 Locate the following mercury lines, and record
the counter readings for each line.

2-4-7 If the plot shows the error to be a curved line
bending up, as shown in Fig. 78; the set screw (7, Fig. 5)
should be adjusted (1/2 turn or less) counter clockwise.
The set screw (7, Fig. 5) is adjusted clockwise if the
curve bends down.

2-4-8 If the plot shows the error to be a straight line
going up as shown in Fig. 7A; the length of the arm
(8, Fig.. 5) must be shortened. Loosen cap screw (5, Fig. 5)
and adjust cap screw (6, f.ig. 5) counter clockwise (1/2
turn or less). Push the arm toward the pivot and tighten
cap screw (5, Fig. 5). The arm (8, Fig. 5) is made longer
if the plot shows the error to be a straight IIne going down.

'"
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,
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H,
-,

-"
-"
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2-6-4 Lift entire grating yoke assembly (Fig. 5) until the
bottom pivot is free of the pivot boss, move the bottom of
the grating yoke to the rear of the instrument until free of
al! obstacles before lifting it out of the monochromator.

2-6-5 To remove the grating and holder from the yoke,
grasp the dual holder firmly at the aides and push ti'gainst

the spring loaded pivot (9, Fig. 5) at the top of the yoke.
Swing the bottom of the holder out and free of obstructions
and remove from yoke. Replace a new grating and holder
in the same manner. Care should be taken to ensure that
grating holder will rotate freely within the grating yoke.

2-6-6 Carefully replace grating yoke assembly within the
monochromator and complete the assembly by replacing the
spring (4, Fig. 4) and the selector arm (1, Fig. 4).

2-6-7 Place a mercury lamp at the entrance slit. Adjust
wavelength drive until readout is set at 546. Visually
check the exit slit to ensure that slits are filled with green
light.

2-6-8 If the green light is not visible on exit slit, ad-
just grating holder adjusting screws (3,4, Fig. 5) which
come in contact with the magnetic stops until green light
appears for each grating. Instrument is now ready for use.
Do not change counter , since this has been set up previously.

8
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4. Connect Iine cord to a 110 V, 60 cycle outlet.

Replace handle. Insert knurled screws into appro­
priate threaded holes (3, Fig. -.1). Do not screw
these all the way home.

The motor is provided with a stall clutch mech­
anism. If the high wavelength limit of travel is
reached, the motor will stall but the switch will
remain ON. It is important, to switch OFF the
motor before returning the wavelength drive to
a shorter wavelength setting.

For a change of wavelength drive speed, ex­
change one motor drive unit for another. To do
this, remove line cord from the electrical out­
let, loosen the knurled headed screws and re­
move the motor drive unit by use of the keyhole
slots. Replace the drive unit of the desired
speed and engage the electric drive gear with
the shaft gear, then tighten the knurled screws.

drive gear

3. The keyhole slots of the motor mounting bracket fit
over the knurled screw heads. Slide motor vertically
upwards for full engagement into driven gear and
tighten knurled headed screws.

6. To return to starting wavelength, switch OFF motor,
manually rotate wavelength drive to a shorter wave­
length region then switch ON the motor drive to
scan to higher wavelengths.

5. The electrical drive is arranged to scan in a direction
of increoslnp wavelength only. When the electrical
drive is in operation, the manual drive may not be
used.

7.

8.

9

Figure 8

drive motor

4. If the instrument is going to be us-ed around 300.mIJ
check the setting of the re-entry spectra mask for
the particular source used (Para. 2-3-12).

2. Remove the crank knob on the wavelength drive
shaft and attach the drive gear (Cat. No. 82-451)
on the shaft.

3. Illuminate the entrance slit with the desired source.

L By use of an accessory kit, the unit can be converted
for electrical scanning with a choice of drive rates:
10 inu/min. - Catalog No. 82-452; 25 mu/min. ­
Catalog No. 82-455; 100 mu/min. Catalog No. 82-457.
Each of these units contains a motor on a mounting
plafe, complete with drive gear, line cord, switch,
and plug.

3 - 2 Electrical Wavelength Drive

5. Install the desired phototube or detector at the
exit slit.

2. Select the most efficient grating for the area
of interest by use of the grating selector. Note
that the selector knob will turn 180 0 only. Do
not force this selector knob.

SECTION 3 OPERATION

1. Turn the wavelength drive knob to the~~egion
of interest Le., 250 mIJ = 2500 A.

3-1 Manual Wavelength Drive



SECTION 4 SERVICE INSTRUCTIONS

4-1 Periodic Inspection

'c
Periodic inspection should be performed in the following
manner:

1. Check focus as described in Sec. 2, Para. 2-3-9,
2-3- 10, and 2-3-11.

2. Check grating selector knob to ensure gr.atings are
against the stops. (Refer to Sec. 2, Para. 2-3-7,
and 2-3-8).

3. Check wavelength calibration either visually or
photoelectrically (See Section 2-4).

Figure 9

11

4. Check wavelength drive mechanism for axial play.
Play can be removed by odjusfing the smcl I nut
(1, Fig. 9) until the play is eliminated and the
micrometer operates smoothly. The nut (2, Fig. 9)
on the flexible shaft should be jammed against the
small nut (lr Fig. 9) to maintain the adjustment.

5. Once a year it is advisable to go through the
cpttcc l alignment procedures as described in
Sec. 2. At this time it is also advisable to check
the grating drive for "sklpplnq". With the cover
removed and the wavelength readout set on 150/
turn wavelength knob clockwise. While turning,
notice that the grating yoke is following the
micrometer arm in a smooth motion. If any "stick­
ing" occurs, two items must be checked:

a. Wavelength drive mechanism as in
Item 4 above.

b. Excess wear on face of micrometer crm,
or the contact screw.



SECTION 5 SPARE PARTS LIST

Atlontic India 82-400-A-021
#16

Raytheon 82-400-A-016
#125-6-2

2

2

4

82-400-H-02

82-400-J

82-400-E

82-400-D-l

82-400-C-II

82-400-C-04
12190018

82-400-C-0 14
12430009

82-400-A-45

82-400-A-37
82-400-A-39
82-400-A-46

82-400-A-14
A-00-2858

82-400-A-17
B-00-2204

82-400-A-13
A-00-2857

82-451-A-01

JACO STOCK OR
PART NO. RS'MFR

PIC #CS-15
(No-Mor)

Long-Lok
LP 57 x 840J8

Hardware Product 82-400-A-034
12240062

PIC #A8-11 82-400-C-4
29100089

General Iv\agnet

Alinco

Durant 82-400-A-014
#378823-L-CL

Raytheon 82-400-A-0 17
#70-3-2

13

PIC #4015

Rotation Pin
2-3/16 Long

Knob (skirted rd.)

Stem Bumper

Sine Bar
2024-T4 Alum. Rect. Bor
3/16 thick x 1 x 1-5/16

Knob (crank)

Re-Entry Spectrum Baffle

Sine Bar Adjusfinq Screw
Slotted Head Set Screw

Magnet

Grating Yoke Tension Spring
SE 11/16 x 3/16 x .016 Loops

Operational Kit

Focus Tube Adjusting Screw

DESCRH'TION

Front Surface Mirror
Glass 1/4 thick x l-1/B x 3

Counter

Flexible Counter Shaft

Micrometer

Phototube Housing Light Shield
Neoprene Rubber 1/16 thick

Counter Gear

Spur Gear

Thumb Screws

* Recommended Spare



APPENDIX A

82-440 AND 82-441 DOUBLE MONOCHROMATOR MOUNTING ASSEMBLIES



82-440 DOUBLE MONOCHROMATOR ASSEMBLY
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82-440 AND 82-441 DOUBLE MONOCHROMATOR MOUNTING ASSEMBLIES

APPENDIX A

The 82-441, Double Monochromator Mounting Assembly is
not factory aligned, the following steps should be care­
fully followed to properly align two 82-41'01s on the
Assembly.

The 82-440, Double Monochromator Mounting Assembly
has been completely aligned at the factory, only the red
shipping screws in the 82-41O's should be removed (see­
Section 2, Para. 2-2). To insure that no damage has
occured during shipment, a visual check of the alignment
should be made and is fully described below.

2-1 General

8. Screws (2) for mounting the light shield to the slit
assembly (Flat Head 6-32 x 1/4")

7. Scr-ews (6) for mounting the 82-410 1s to the mounting
plate. (Binder head 6-32 x 3/4")

6. Rubber feet (4) for bottom of the mounting plate.

SECTION 2 ALIGNMENT AND CALIBRATION

5. Light Shield attaches to the exit slit assembly of
1st 82-410.
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Figure 11

1-2 Component Identification

1. Mountjng Plate 30.5 x 40.6 cm.

Refer to Figure 11

2. Timing-pulleys (one for each 82-410 wavelength drive)

3. Timing belt couples the wavelength drives of both
82-410'5.

4. Dummy exit slit (2) for use an the 2nd 82-410.

The 82-441 Double Monochromator Mounting Assembly
includes a mounting plate and all necessary hardware to
align and operate two 82-410's in tandem. The 82-440 is
similar to the 82-441 except that it is completely assembled,
aligned and calibrated at the factory. Two 82 ...'410 1

$ are
mounted and 01 igned on the mounting plate and operate as
a single unit. A pair of pulleys and a timing belt operate
both wavelength drives simultaneously and accurately.
Use of two 82-410 1

$ in tandem reduces scattered light to
less than one part in ten million (.00001%) thereby ··pro­
ducing light of very high spectral purity.

1-1 General Description

SECTION 1 INTRODUCTION



2-2-1 Align and calibrate both 82-410 1s as described
in section 21 Pre-Operational Check.

2-2-2 Mount the light seal (5, Figure 11)1 on the
exit slit of the first monochromator.

2-2-3 Replace the entrance and exit slits of Hie
second monochromator with the dummy slits pr'ovided
(4, Figure 11).

2-2-4 Remove the rubber feet from the bottom of
both 82-410'5.

2-2-5 Mount the 1st monochromator (1, Fig. 12) on
the mounting plate using the three screws provided
(7, Fig. 11).

2-2-6 Mount the 2nd monochromator (2, Fig. 12)
on the mounting plate. The exit slit (3, Fig. 12) on the
1st 82-410 and the entrance slit (4, Fig. 12) on the 2nd
82-410 should be moved in as necessary (see Section 2,
Poro. 2-3-9),

2-2-7 Remove the wavelength crank knob from both
82-41O's. Place the 2 timing pulleys on the drive shafts
of both 82-410[s and lock in place.

2-2-8 Adjust the wavelength drive on each 82-410
to read 546.0 mp.

2-2-9 Ploce the timing belt on the pulleys and main-
tain both counter readings at 546.0 mil.

2-2-10 Adjust both 82-410'5 owoy from eccb other
until the belt is snug between the two pulleys. Tighten
the screws holding the 82-410[5 to the base plate so the
82-410[5 will maintain their positions.

2-2-11 Replace the crank knobs and rotate.the Wave-
length drives in both directions. If the belt does not run

true, adjust the position of the 82-410 1s until the belt is
snug and does run true. Rotate the wavelength drive back
to 546.0 mp.

2-2-12 Place a mercury lamp at the entrance slit
(5, Fig. 2, App, A) of the l st 82-410.

2-2-13 Uncouple the pulley on the 2nd 82-410 by
loosening the 2 set screws. Rotate the wavelength drive
on the l st 82-410 until green illumination can be seen at
the exit slit (6, Fig. 12). of the 2nd 82-410.

2-2-14 Holding the 1st 82-410 1s wavelength drive in
plate, adjust the 2nd 82-41O[s wavelength drive until the
best illumination is seen visually at the exit of the 2nd
82-410. Lock the pulley. in place on the 2nd 82-410.

2-2-15 Adjust the entrance slit focus tube on the 1st
82-410 and the ex i t s] it focus tube on the 2nd 82-410
either in or out until proper focus is achieved (Section 2,
Poro. 2-3-9, 2-3-10, end 2-3-11).

2-2-16 Looking in the exit slit of the 2nd 82-410,
adjust the exit 45° mirror of the 1st 82-410 1 or the entrance
45° mirror of the 2nd 82-410, or both slightly until the
maximum illumination is seen to cover the face of the
grating.

2-2-17 With the green illumination peaked to a
maximum, set both wavelength counters to 546.0 mf-l. The
Double Monochromator should now be ready fOI" operation.

2 - 3 Operation

The Double Monochromator is operated the same as a
single unit. The entrance slit is on the lst 82-4101 the
exit slit is on the 2nd 82-410 (See Section 3, Operation).
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OPERATING INSTRUCTIONS FOR THE 45-544 MERCURY LAMP ASSEMBLY

APPENDIX B

3-6 Plug the lamp housing back into the connector
(2, Fig. 13).

3-4 Insert a new lamp into the receptacle.

Note The lamp will only fit into the
receptacle in its proper position,
due to the pin arrangement.

3-5 Gently insert the lamp into the housing. Replace the
two screws to secure the base to the housing.

3-2 Remove the two smallest screws (I, Fig. 13) at the
base of the lamp housing.

3-1 Turn OFF the lamp and unplug the lamp housing from
the connector (2, Fig. 13).

3-3 Withdraw the lamp from the housing and unplug it
from its receptacle.

3 Lamp Replacement

19

Figure 13

Do not look at the light emitted
from the mercury lamp. It emitts
strong ultraviolet radiation which
is capable of damaging eye tissues.

CAUTION!

2-2 Plug the power supply into a 110 V wall outlet.

2-3 Depress the button on the power supply; the pilot
lamp will fhdicate when the mercury lamp is ON.

2-1 Mount the lamp housing on the entrance slit assembly
of the 82-410 Monochromator. Two #6-32 screws are pro­
vided for this purpose.

2 Operation

The Model 45-544 Mercury Germicidal Lamp, housing,
and power supply form an idea! light. source for aligning
82-410 monochromator. Because of the relatively small
number of visible lines emitted by the mercury lamp it is
an excellent tool for wavelength drive calibration. The
lamp operates on 110 v, 50 or 60 cycles.

The 45-544 includes: a mercury lamp power supply, a
mercury lamp and housing, and all necessary cables and
connectors.

1 General Description
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OPERATING INSTRUCTIONS FOR THE 45-543 XENON LAMP ASSEMBLY

APPENDIX C

Do not look at the light emitted
from the Xenon lamp. It emittes
strong ultraviolet radiation and
is capable of damaging eye tissues.

It is advisable to wear gloves and
a face protector when handling
Xenon lamps as they may explode.

Do not severely [or the Xenon
Lamp as it may explode. Avoid
touching the quartz surface with
your fingers. Fingerprints cause
etching which heightens the
danger of explosion.

Reconnect the voltage and ground cables to the power
(Para. 2-1,2-2).

3-5 Replace the cover plate on the lamp housing and
secure it in place.

2-7 Illumination frpm the lamp should completely
fill the collimating mirror (C-1), but not spillover onto
(C-2). To accomplish this, the lamp housing can be moved
either closer to, or further away from the entrance slit.

3 Lamp Replacement

2-8 To turn OFF the Xenon Lamp; shut off the master
power switch.

3-3 Gently remove the old lamp by snapping the ends
out of the snap-terminals.

3-2 Remove the 4 screws holding the cover plate
(5, Fig. 14) on the lamp housing. The lamp terminals
are attached to the cover plate.

3-6
supply

I WARNING I

IWARNING I

3-4 Caution: Insert the new lamp with the positive (+)
'ter'mina! UP and the negitive (-) terminal DOWN. If their
poslflons are reversed the electrodes will melt.

l3-1 Turn OFF the master power switch and disconnect the
voltage and ground cables from the power supply.

21

Do not operote the Xenon Lamp
outside of its housing. A voltage
of 20,000-40,000 vol ts is used to
ignite the lamp. During ignition
of the lamp keep hands away from
the terminals and cables.

Also because of high operating
pressure and temperatures the lamp
is subject to explosion.

A three-wire line cord is provided
with the power supply for adaquate
grounding. If a cord odoptor is used
be certain it is connected too proper
ground.

2-2 Connect the ground lead from the lamp housing to
the ground terminal on the power supply. This is the [ower
lecd coming from the housing.

2-4 Turn ON the master power switch (1, Fig. 14).

2-1 Connect the voltage lead from the lamp housing to the
output of the power supply. This is the upper lead coming
from the housing.

The Model 45-543 Xenon Lamp, housing, and power supply
produces extremely high intensity, illumination in the
2500A-5500A range. It is especially useful as a fluorescence
excitation source. The lamp assembly operates. on 110 V I

60 cycles. A 50 cycl eversi on is available on special order.

The 45-543 includes: a Xenon Lamp power supply, a
xenon lamp and housing, a [ens, and all necessary cables
and connectors.

2-6 Focus the Xenon Lamp on the center of the Mono-
chromator entrance slit. Two screws on the side of the
lamp housing provide horizontal odjustmenf, A single
screw (4, Fig. 14) on the top of the housing, provides
vertical adjustment.

2 Operation

2-5 Depress the ignition "Storr" button (2, Fig. 14). The
pilot lamp (3, Fig. 14) will indicate when the Xenon Lamp
is lit.

Be certain that the lamp housing
is grounded properly to the power
supply before operating the lamp.

2-3 Plug the power supply into a 110 V, 60 cycle wall
outlet with an a~aquate ground.

I WARNING I

1 General Description

I CAUTION I



APPENDIX D

OPERATING INSTRUCTIONS FOR THE 45-541 B COMBINED TUNGSTEN

AND DEUTERIUM LAMP POWER SUPPLY

45

Figure 15

2

Do not remove the Deuterium Lamp
Assembly from the housing unless the
power supply is turned OFF and the
power cord to the [amp is unplugged
from the power supply.

3

2-9 The focused illumination must be centered on the
monochromator IS entrance slit. Three odjusfinq screws
(4/ Fig. 15) are provided for this purpose.

2-8 With the Deuterium Lamp ON/ focus the illumination
on the Monochromator entrance slit by loosening the #6-32
binder head screw (3/ Fig. 15) and sliding the lens holder
in or out to achieve optimum focus. Tighten the lens holder
screw to maintain the lens position.

3 Operation of the Tungsten Lamp Assembly

45-542 A

3-1 Mount the Tungsten Lamp housing on the Mono-
chromator entrance slit (Pcro's 2-1,2-2).

3-2 Plug the two-prong plug Into the socket (2, Fig. 16)
at the rear of the power supply.

3-3 Place the rotary switch (2, Fig. 17) in the W
position.

3-4 Plug In the power supply ( Para. 2-5).

IWARNING I
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Do not look at the light emitted
from the Deuter-ium Lamp. "lt
emlts strong ultraviolet radiation
and is capable of damaging eye
tissues.

A three-wire line cord is provided
with the power supply for adaquate
grounding. If a cord adaptor is
used be certain that it is connected
to a proper ground.

2-4 Place the rotary switch (2/ Fig. 17) in either the
30 or 60 watt position.

2-5 Plug in the power supply.

2-1 .Rerriove the two hex-nuts (1/ Fig. 15) from the
#6-32 cap screws on the flange of the lamp housing.
Leave the two spacers in place.

2 Operation of the Deuterium Lamp Assembly

45-541A.

2-2 Mount the housing on the Monochromator entrance
sl it using the two #6-32 cap _screws. Keep the spacers
betvveen the housing flange and the entrance slit.

2-3 Plug tbea-pin, cannon-type plug (2, FI~. 15) into
the socket (1/ Fig. 16) at the rear of the power supply.

The 45-541 B Power Supply is used to energize either the
Tungsten or Deuterium Iigh sources. The lamps! are mount­
ed in holders, which fit into a housing that may be mounted
on the entrance slit of the monochromator. The Deuterium
Lamp emits strong radiation from 2000 Ato 3600 A.
Tungsten is usefu lover a rather w ide range of 3500 A to
soooA. The power supply operates on 110 V, 60 cycles.
A special model 45-541 D is available for 50 cycle oper­
ation.

1 General Description

2-6 Switch on the master power switch (1/ Fig. 17).

The 45-541 B includes: a combination Tungsten and Deu­
terium lamp powers supply, a lamp housing which mounts on
the monochromator entrance slit I a Tungsten lamp and holder,
a Deuterium lamp and holder, a lens, and all necessary cables
and connectors.

2-7 Depress the red "Sterr" hr tton (3/ Fig. 17) for a
few seconds until the lamp lights.

I CAUTION I

IWARNING I



---------------------------,

5 Deuterium lamp Replacement

Do not attempt to remove the
Deuterium Lamp from the

housing unless it is unplugged
from the power supply. Dcnqer-.
ous electrical shock may occur.

Be certain to connect the lamp
properly to prevent damage to
the lamp.

Figure 18

Avoid fingerprinting the quartz
surfaces of the Deuterium Lamp.
They will cause etching on the
quartz surfaces.

CAUTION I
5-8 Replace the black protective cover. Replace the
lamp assembly in the housing and replace and tighten the
three screws.

5-7 Place the three leads on the proper terminals and
secure them in piece as on the original lamp. The manu­
facturer has been known to alter the lead colors.

CAUTION \l.......-__J

5-6 Instal I the new Deuterium Lamp in place on the
spring cl ips.

5-3 Remove the black protective cover (1, Fig. 18).

5-2 Remove the lamp holder from the housing. (Para. 4-2).

5-5 Gently withdraw the lamp from the two spring clips
(2, Fig. 18) hoiding it in place.

5-4 Remove the Deuterium Lamps, three leads from their
terminals. Note their proper position.

5-1 Turn OFF the power supply and unplug the power
cord from the Deuterium Lamp.

IWARNING I

Do not remove screw (5, Fig. 15).
It is a stop to position the lamp
assembly.

Figure 16

4-3 To remove the Tungsten Lamp, push down and turn
counter-clockwise.

2

4-4 Insert a new lamp. Replace the lamp assembly in the
housing and tighten the three screws.

Figure 17

4-2 Remove the 'three screws holding the lamp assembly
in the housing.

3-5 Switch on the master power switch (1/ Fig. 17).

4 Tungsten lamp Replacemenf

Note

4-1 Turn OFF the power supply and unplug the Tungsten
Lamp power cord.
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OPERATING INSTRUCTIONS FOR THE 45·542 TUNGSTEN QUARTZ IODINE LAMP

APPENDIX E

Allow the [amp .cnd housing to cool
down before attempting to change the
[amp.

Figure 20

Do not operate the lamp jf the cooling
fan fails to operate. Replace the fan
before continuing operation.

3-1 Turn OFF the master power switch and unpl-ug the
Iine cord.

Avoid touching the quartz surfaces
of the lamp. Fingerprints will cause
etching; thereby, shortening the
life of the lamp.

3-5 Place the two sections of the housing together and
replace the four screws to secure the housing together. Plug
in the Iine cord and the lamp is now ready for operation.

2-4 The re-entry spectra mask in the 82-410 should be
adjusted if operating in the vicinity of 300.0 mfJ. Refer
to para. 2-3-12 of this manual.

2-5 To turn OFF the lamp; shut off the master power
switch.

3 LAMP REPLACEMENT

3-3 Unscrew the lamp (l, Figure 20) from the socket
(2, Figure 20) by twisting (counter-clockwise) the ceramic
section at the base of the lamp.

3-2 Remove the four binding head screws (4, Figure 19)
from the lamp housing; the housing will separate into two
sections.

3-4 Insert a new lamp in the same manner.

! CAUTION!

1CAUTION

I CAUTION I
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2

The two spacers (2, figure 19) should
be kept in place between the housing
and the entrance slit to reduce heat
transfer between the lamp and the
monochromator.

A three-wire line cord is provided with
the 45-542 for adequate grounding. If
a cord adaptor is used, be certain it is
connected to a proper ground.

2-2 Plug the line cord into a 115 V. AC. grounded
receptacle.

2-3 Switch ON the master power switch; this will turn
ON the cool ing fan as well as ignite the lamp.

2 OPERATION

Figure 19

2-1 Mount on the 82-410 1s entrance srit using the two
bolts (1, Figure 19) which pass completely through the
housing and terminate in thumb screws on the opposite
side of the housing.

The 45-542 Tungsten Quartz Iodine Lamp Assembly is
designed for use with the 82-410,0.25 Meter Ebert Mono­
chromator. It mounts directly on the entrance slit of the
82-410 providing high useful intensity over a range of
3500A to 8000 A.

1 GENERAL DESCRIPTION

The 45-542 inel udes: a ventilated [amp housing! a cool ing
fori, and a 250 waft Tungsten Quartz Iodine Lamp and
socket.

r: CAUTION I

l: CAUTION \
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