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SECTION 1 INTRODUCTION Calibrated Readout: Preadjusted and calibrated, three
digit wavelength dial recds dir-
ectly in millimicrons, 0 - 200
equivalent to 0 to $00 my, accur=
1—1 General Description acy 1 mp.
Wavelength Drive

The 0.25 Meter Ebert Monochromator comhifes high aper- Covernge: 0 to 900 mp.

ture ratio with good resolution. It comes complete with
two gratings and slits and is preadjusted and calibrated.

It can be used easily by all laboratery personnel. [t may
be used as a monochromatic illuminater or as a spectrom=
eter in a wide variety of applications. The unit can be
used In measurements of absorption, fransmission, emission,
reflection, radiation, fluorescence, phosphorescence and

1—3 Component Identification and Description

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

1. Interchangeable Slit

low level luminescence of all types. |t is useful os @ 100 u, standard width, others availabie.

source of monochromatic light for microscopes, photom-

eters, and cther speciromeiric uses. The versatility of the 2. Slit Focus

Model 82-410 Series Monochromator makes it the stan-

dard monochromator for general use in physics, chemistry, A #6-32 % 3/4" long oval tip set screw is provided in
biclogy laborateries. The instrument is suitable for use the-right hand threaded hole in the slit face plate, and
in the uliraviolet, visible and infared. is used to set focus.

3. Two nylon tipped set screws are used fo retain the focus

This menual should be read and understoed theroughly prier tube position.

to commencing installation, operation, and/or servicing.
4, Wavelength Drive Knob

1_2 Equipment Specifications Hand rotated to cover 0 - 900.0 myp.

Over;d|i= dimensions: 17.7 x 22.1 % 21.4 em 5. Mounting holes for electric drive accessaries.

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

Weight: - Approximately 12 lbs.
5.44 Kilograms

Focal Length: 0.25 meter

Linear Dispersion: 3.3 mp/mm with 1180 grooves/
mm grating.

Aperture Ratio (Speed):
Model 82-410 £/3.6

Gratings (two supplied): Ruled Area:
Mode! 82-410 Sdmm x 64mm
Replicas, 1180 grooves/mm

Gratings Blazed af: 300.0 mp and 600.0 mu
Resolution: Figure 1
(helf-band width at .2 mp with 25 micron slits
3131 mp) .3 mp with 75 micron slits
.5 mp with 100 micron slits 1-3-2 OVERALL VIEW 82-410 (Figure 2)
Scgttered Light: * Less then 0.3% ot 300.0 my 6. Wavelength Counter
Slits: Two 100 micron slits, standard Reads from 0 to 900, equivaient 0 to 900 mp.

interchangeable.
9 7. Grating Selector Knob

slit Arrangement: F.OCUS_i”Q 5”*? in line on oppe- Two gratings cre located back-ta~back in a single
site sides of instrument. grating holder. The Selector Knob places desired

] . grating in operating position.

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




8. Main Compartment Cover Plate

Remove for access to the grating holder.

2. Mirror Compartment Cover Plate
Remove for access to the mirror.

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

Figure 2
1-3-3 OPTICAL LAYOUT (Figure 3)

The monochromator is an Ebert optical mount. The light
passes through the entrance slit (A) striking o 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, refurning to focus, is reflected; by 45° mirror (E)
cut through exit slit (F). The entrance and exit slits
(A,F) are in line on opposite sides of the instrument. Two
gratings are mounted back-to-back at (D) and either may

be selected for use by turning the external knob (7, Fig. 2).

Figure 3

1—4 Auxiliary and Related Equipment

1-4-1 LIGHT SCURCES

Model Number

45-451 Deuterium Lamp and Tungsten lamp
with power supply for deuterium and
Tungsten lamps. For 115 volts, 60
cycles, single phase.

45-541D Deuterium Lamp and Tungsten lamp
: with power supply for deuterium and
Tungsten lamps. For 115 valts, 50
cycles, single phase.

45-542 Tungsten Quartz lodine Lamp
45-541-A-01  Deuterium Lamp.
45-542-A-01  Tungsten Lamp.

45-543 Xenon Lamp and power supply. For
115 velts, 60 cycles, single phase.

45-5343-A-01  Xenon Lamp.

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

45-544-A-01  Mercury Lamp. For 115 volts, 50/60
cycles, single phase.

45-544-A-01  Mercury Lamp.
1-4-2 MOUNTING AND SCANNING ACCESSORIES

tModel Number

82-440 Same as above, including factory align-
ment and calibration of two monochrom-
ators. Refer to App. A,

82-441 Double Monochromator Assembly Plate.
Refer o App. A.

82-451 Gear Assembly for wavelength drive.

82-452 Motor unit for 10 mu/min. Fer 115

volts, 60 cycles, single phase,

82-453 Motor unit for 10 mg/min. For 115
velts, 80 eycles, single phase.

82-455 Motor unit for 25 myu/min. For 115
volts, 80 cycles, single phase.

82-454 Motor unit for 25 mu/min. For 115
- volts, 50 cycles, single phase.

82-457 Motor unit for 160 mp/min. For
115 volts, 80 cycles, single phase.

82-456 Moter unit for 100 my/min. For
115 volts, 50 cycles, single phase.




Model Number

82-442 Adaptor for Jarrell~Ash Accessery Bars
of 10-000 series.

82-443 A Adaptor for triangular profile optical

bar.
"
10-014 Jarrell-Ash 100 e¢m bar.
10-024 Jarrell-Ash 125 cm bar.
10-034 Jarreil-Ash 150 cm bar.
10-104 Triangular profile, 50 ¢m optical bench.
10-114 Triangular profile, 100 cm optical bench.

1=4=-3 GRATINGS AND HOLDERS

Model Number
“11-043 Helder for two gratings of 69 x 69 x

6 mm blank size.

11-044 Holder for one grating of 69 x 69 x
: 10 mm blank size.

37—_00*—60:29 Grating, 1180 grooves/mm, blazed for
T- 3000 AL

37"001¢0—36 Grating, 1180 grooves/mm, blazed for
8000 A.

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

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

37-00-60-84 Grating, 148 grooves/mm, biazed for

5.0 microns.

1-4-4 SLITS
12-510 Slit, width 25 microns.
12-515 Slit width 50 micrens.
12-525 Slit width 100 microns.
12-535 Slit width 250 microns.
12-540 Slit width 500 microns.
12-560 Slit width 1000 microns.
12-570 Slit width 2000 microns.
12-5%90 Circular aperture, 3mm dia.

12-591 Circular aperture, & mm dia.

1-4-5 POWER SUPPLIES AND AMPLIFIERS

Medel Number

82-375C High Voltage Power Supply and
Amplifier. For 115 velis, 50/60 cycles.

26-780 Power Supply Amplifier for DC oper-
ation . For 110 volts, 80 cycles.

1-4-6 PHOTOMULTIPILERS

83-021 Side Window Photomulitiplier Tube
Housing with wired socket.

Photemultiplier Tube, 931 A, spectral response 5-4:

17-700A Grade A
17-7008B ‘Grade B
17-700C Grade C
17-700D Grede D
17-700E Grade £

Photemultiplier, R212, spectral response $-5:

17-724A Grade A
17-724B Grade B
17-724C Grade C
17-724D Grade D
17-724E Grade £

Photomultiplier with quartz envelope, R106, spectral
response S5-19:

17-721A Grade A
17-721B Grode B
17-721C Grade C
17-721D Grade D
17-721E Grade E




SECTION 2 PRE-OPERATIONAL CHECK

2—1 Unpacking

The 82-410 should be carefully unpacked and 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 -2 Installation

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

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

2-2-2 Remaove the Red, greting yoke shipping serew.
Follow the directions on the klue card attuched fo the main
compartment cover plate.

2-2-3 Replace the cover plate.

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

23 Optical Alignment Procedure

The 82-410 has been completely aligned and calibrated at
the factory, and NO further adjustments should be required.
However, to insure that no doamage has cccured during
shipment, or that the alignment has not been disturbed, o

visual check of the alignment should be made.-. The complete,

alignment procedure is outlined in the following steps, and
should be followed cleosely fe insure proper operation,

2-3-1 Remove main compartment caver plate.

2-3-2  Set a bright tungsten source at the entrance slit
{100 u). The tight beam reflected from the 43° 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 slit
(100 p). The light beam reflected from the 45° mirrar

(E, Fig. 3) should be centered on the rear collimating

mirror (C-2, Fig. 3) which is closest fo the exit slit.

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

2-3-4 Remove the fungsten source from the exit slit and
place a mercury famp af the entrance slit (100 p).

2-3-5 Using the standard 1180 g/mm gratings, rotate the
grafing selector lever arm (1, Fig. 4) so that the 600.0 my
bleze grating is fucing the collimating mirrer, The grating

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

Figure 3

2-3-6 Rotate the wavelength drive until a bright green
mercury line is seen visually through the exit slit {100 u).
Set the counter to 546 my, by loosening the set screw on
the small counter gear (2, Fig. 4).

2-3-7 Rotate the Grating Selector Lever Arm until the
300.0 mp blaze grating adjusting screw (3, Fig. 5) contacts
the magnetic stop (1, Fig. 5). The green mercury line from
the 300.0 mu blaze grating should be seen through the exit
slit.

Note Exireme caremust be taken tc prevent
any contact of the grating face, or
mirror surfaces - Permenent damage
will result.

Figure 4




Figure 5

2-3-8  The 200.0 mp blaze grating holder adjusting screw
{3, Fig. 5) should be odjusted either in or cut until both
gratings can be pesitioned on the moanetic stops and the
green mercury line seen through the exit'slit. The counter
shauld read 546.mu at this point.

2-3-¢  Lcosen the twa set screws (3, Fig. T). Holding
your eye as close as possible to the slit, adjust the focds,
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 stightly 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.

MNote Both the enfrance and exit focus tubes
should be withdrown approximately the
same distance when focus is achieved.
(3mm ~ Smm).

2-3-10 Position your eye cbout 12" from the exit slit, and

slowly rotate the wavelength drive toward lower wavelengths

uniil the 544 mu mercury green line storts to appear in the
exit slit. The illumination should come in evenly from the
top and bottom of the slit. Rofate the exit slit assembly
slightly until the illumination comes in evenly af the top
and bottom and appears fo close out in the center of the
slit  (See Fig. &).

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

2-3-12  Rotate the wavelength drive to approximately
300.0 my, and place a fungsten scurce at the entrance slit,
A re-eniry spectrum wiil cppeor ot the center of the colli-
mating mirror and may be observed ot the exit slit. To
eliminate the re-entry specirum, 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.

Mofe 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 . Op-
timum masking depends upon the length
of the slit illuminated by the perticular
source used. The illuminaticon should ke
centered vertically on the enirance slit
so that only the minimum masking is
required. For each source used, the mask
will have o be adjusted slightly because
of the various image sizes or illuminaticn
properties. When working in the visible
region, the mask is not required o cut
out any light.

Slit Alignment

slit

line

wrong

Figure 6

2—4 Wavelength Drive Calibration

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.

2-4-1  Place a mercury lamp at the entrance slit.

2-4-2  Locate the bright green mercury line and set the
wavelength counter to 546.0 mu.

2-4-3  Rotate the wavelength drive foward [ower wave-
length until the counter reads 0000.




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

Central Image: 0 mp white
435.8 mp blue
546.0 mp greens#
871.6 my blue = 2nd order
435.8 my

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

2-4-5 I the counter readings obtuined, for the various
mercury lines, exceed the true wavelength values by more
than £ 1 my, the wavelength drive will require some
adjusiment,

2-4-6 By plotting the wavelength calibration on a
graph as shown in Fig. 7; one is ecsily able to determine
which adjustment is required to properly calibrate the
wavelength drive,

s .
k3 L T }
- } T
544.0 £
B ARM TOD SHORT
‘ -4
-1

Sine Drive Calibration

B
+10
+6 g7 screw 1N
+5:
i 2 5 4 8 14
] } } t
S46.0 LA
—5 % SET sCRew ouy
=10
-5
Figure 7
2-4-7  If the plot shows the error o be g curved line

bending up, as shown in Fig, 7B; 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, Fig. 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 line going down.

Note  All adjustments should ke kept small.
Adijustments of 1/2 turn or less on all
adjusting serews are adequate,

2-4-9  Repeat Steps 2-4~2 through 2-4-8 uniil the

calibration is complete. Calibration is complete when ali
readings are within & 1 mu.

2-4-10  the second grating requires only to be zerced

out at 546,0 mu. Refer to Para.'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.

2—5 Use of Gratings Other than 1180 groove/mm

1. All Jarreli-Ash Model 82-410 monochromators
are provided with wavelength counters calibrated
for 1180 groove/mm. To obtain direct wave-
length readings for other gretings, use the follow=

ing table:
Grating For Counter Reading For Wavelength
Spacing Multiply Desired  OR  Multiply Counter
Wevelength by Factor Reading by Factor

‘1180 g/mm 1.0 1.0

590 g/mm 0.5 2.0

295 g/mm 0.25 4.0
2160 g/mm 1.83 0.54¢8
Mote At 546.0 mp when using a 590 g/mm

grating a green line will be seen ot
the exit slit. This line is the 2nd order
of 546.0 mu. A 295 g/mm grating will
show the 4th order green at a setting
of 546.0 mp. The order of the line
will be the same as the factor {describ-
ed above)} at any particular setting.

2—6 Interchanging Grating Holders

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

Extreme care must ke taken to
prevent any contact between
the grating face end installer's
fingers. This will result in per=-
manent damage.

CAUTION

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

2-6-2  Unscrew the grating selector arm (1, Fig. 4),

2-6-3  Disconnect spring (4, Fig. 4) from grating yoke.




2-4-4  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 insttument until free of
all cbstacles before lifting it out of the monochromator.

2-6=~5  To remove the grating and holder from the yoke,
grasp the dual holder fiemly at the sides and push Hgainst
the spring loaded pivet (9, Fig. 5) at the top of the yoke.
Swing the bottom of the holder ocut and free of obstruciions
and remove from ycke. Replace o 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
monochromatar and complete the assembkly by replacing the
spring {4, Fig. 4) and the selector arm (1, Fig. 4).

2-6-7  Place o mercury lamp at the entrance slit. Adjust
wavelength drive until readout is set ot 546, Visually
check the exit slit to ensure that slits are fifled with green
tight.

2-6-8  |f 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. [nstrument is now ready for use.

Do not change counter, since this has been sef up previcusly.

A W oE omomomomomom oo oW W W W



SECTION 3 OPERATION

3-1 Manual Wavelength Drive

1.

2.

3.

4.

5.

3-—-

T.

2.

Tutn the wavelength drive knob to the’ regnon
of inferest i.e., 250 mp = 2500 A,

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

Iluminate the entrance slit with the desired source.

If the instrument is going to be used around 300.mu
check the setting of the re~eniry spectra mask for
the perticular source used (Para. 2-3-12).

Install the desired phototube or detector af the
exit slit.

2 Electrical Wavelength Drive

By use of an accessory kit, the unit can be converted
for electrical scanning with a choice of drive rates:

10 mu/min. ~ Caialog Neo. 82-452; 25 mu/min. -
Catalog ' No. 82-455; 100 mu/min, Catalog Ne, 82- 457
Each of these unifs contains a motor on @ mounting
plate, complete with drive gear, line cord, switch,

and plug.

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

Reploce handie. Insert knurled screws into appro-

priate threaded holes (3, Fig.J).  De not screw
these oll the way home.

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

Connect line cord to a 110 ¥, &0 eycle autlet.

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

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.

The motor is provided with o stall ciutch mech-
anism. |f the high wavelength limit of fravel is
reached, the motor will stall but the switch will
remain ON. [t is impartant, to switch OFF the
motor before returning the wavelength drive te
a shorter wavelength sefting.

For a change of wavelength drive speed, ex-
change one motor drive unit for anciher. 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 motor

drive gear

Figure 8
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SECTION 4 SERVICE INSTRUCTIONS 4. Check wavelength drive mechanism for axial play.
Play can be removed by adjusting the small nut
{1, Fig. 9) until the play is eliminated and the
micrometer operates smoothly. The nut (2, Fig. %)

4-1 Periodic Inspection on the fiexible shaft should be jommed against the
small nut (1, Fig. 9) to maintain the adjustment.

0
Periodic inspection should be performed ih the following

manner: 5. Once ayear it is advisable to go through the
optical alignment procedures as described in
1. Cheek focus as described in Sec. 2, Para. 2-3-9, Sec. 2. At this time it is also advisable to check
2-3-10, and 2-3-11. the grating drive for "skipping". 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:

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

a. Wavelength drive mechanism as in

3. Check wavelength calibration either visually or ltem 4 above.

photoelectrically (See Section 2-4).
b, Excess wear on face of micrometer arm,
or the contact screw,

Figure 9
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SECTION 5 SPARE PARTS LIST

JACO STOCK OR

DESCRIPTION MFR PART NO. | RS*
Thumb Screws PIC #4015 82-451-A-01
Spur Gear 82-400-A-13 1
A-00-2857
Counter Gear 82-400-A-14 1
A-00-2858
Micrometer 82-400-A-17 1
B-00-2204
Phototube Housing Light Shield 82-400-A-45 1
Neoprene Rubkber 1/16 thick
Flexible Counter Shaft 82-400-A-37 1
82-400-A-39
82-400-A-46
Counter Durant 82-400-A-014 1
#378823-L-CL
Knob (crank) Raytheon 82-400-A-016 1
#125-6-2
Knob (skirted rd.) Raytheon 82-400-A-017 1
#70-3-2
Stem Bumper Atlantic India 82-400-A-021 4
#16
Grating Yoke Tension Spring Hardware Product| 8§2-400-A-034 1
SE 11/16 x 3/16 x .016 Loops 12240062
Rofation Pin PIC #A8-11 82-400-C-4 1
2-3/1& Long 29100089
Sine Bar 82-400-C-11 1
2024-T4 Alum. Reet. Bar
3/16 thick x 1 x 1-5/16
Sine Bar Adjusting Screw Long-L.ck §2-400-C-04 1
Slotted Head Set Screw LP 57 x B40J8 12190018
Magnet General Magnet | 82-400-C-014 2
Alinco 12430009
Front Surface Mirror 82-400-D-1 2
Glass 1/4 thick x 1-1/8 x 3
Operational Kit 82-400~E
Focus Tube Adijusting Screw PIC #CS-15 82-400-H-02 1
{No-Mar)
Re=-Eniry Spectrum Baffle 82-400-)

* Recommended Spare

13
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APPENDIX A

82-440 AND 82-441 DOUBLE MONOCHROMATOR MOUNTING ASSEMBLIES

SECTION 1 INTRODUCTION

1—1 General Description

The 82-441 Double Monochromator Mounting Assembly
includes a mounting plate and all necessary hardware to
align and operate fwo 82-410's in tandem. The 82-440 is
similar to the 82-441 except that it is completely assembled,
aligned and cclibrated at the foctory.  Two 82-410's cre
mounted and aligned on the mounting plate and operate as
a single unit. A pair of pulleys and @ timing belt operate
both wavelength drives simultaneously and accurately.
Use of two 82-410%s in tandem reduces scattered |ight to
less than one part in ten million (.000019%) thereby pro-
ducing light of very high spectral purity.

1—-2 Component Identification

Refer to Figure 11
1. Mounting Plete 30.5 x 4£0.6 cm.
2. Ti{ning-pu”eya {cne for each 82-410 wavelength drive)

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

4. Dummy exit slit (2} for use on the 2nd 82-410.

5. Light Shield attaches to the exit slit cssembly of
1st 82-410.

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

7. Seraws (&) for mounting the 82-410's to the mounting
plate. (Binder head 6-32 x 3/4")

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

SECTION 2 ALIGNMENT AND CALIBRATION

2 —1 General

The 82-440, Double Monochromator Mounting Assembly
has been completely aligned at the factory, only the rad
shipping screws in the 82-410°s should be removed (see
Section 2, Para. 2-2). To insure that ne damage has
occured during shipment, a visual check of the alignment
should be made and is fully described below.

The 82-441, Double Monochromator Mounting Assembly is
not factery aligned, the following steps should be care-
fully followed to properly align two 82-410's on the
Assembly.

Figure 11
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2-2-1 Align and celibrate both 82-410's as described
in section 2, Pre~Operational Check.

2-2-2 Mount the light seai (5, Figure T1), onthe
exit slit of the first monochromator.

2~2-3 Replace the entrance and exit slits of e
second monochromator with the dummy slits provided
{4, Figure 11).

2-2-4 Remove the rubber feet from the bottom of
both 82-410's,

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

2-2-4 Mount the 2nd monochremator (2, Fig. 12)
on the mounting plate. The exit slit (3, Fig. 12) on the
Tst 82-410 and the entrance slit {4, Fig. 12) on the 2nd
82-410 should be moved in as necessary (see Section 2,
Para. 2-3-9),

2-2-7 Remove the wavelength crank knob from both
82-410"s, Place the 2 timing pulleys on the drive shafts
of both 82-410's end lock in place.

2-2-8 Adjust the wavelength drive on each 82-410
to read 546.0 my,

2-2-9 Place the timing belt on the pulleys and main~
tain both counter readings ot 546.0 mp.

2-2-10 Adjust both 82-410's away from ecch other
until the belt is snug between the two pulleys. Tighten
the screws holding the 82-410's to the base plate so the
82-410's will maintain their positions, R

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

2-2-14

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

2-2-12 Place a mercury lamp at the entrance slit
(5, Fig. 2, App. A) of the 1st 82-410.

2-2-13 Uncouple the puliey on the 2nd 82-410 by
lcosening the 2 set screws. Rofate the wavelength drive
on the 1st 82-410 until green illumination can be seen af
the exit slit (6, Fig. 12). of the 2nd 82-410.

Holding the 1st 82-410's wavelength drive in
plate, adjust the 2nd 82-410's wavelength drive until the
best illuminaiion is seen visually af the exit of the 2nd
82-410. Lock the pulley,in place on the 2nd 82-410.

2-2-15 Adijust the entrance slit focus tube an the Ist
82-410 and the exit slit focus tube on the 2nd 82-410
gither in or out until proper focus is achieved (Section 2,
Para. 2-3-9, 2-3-10, and 2-3-11),

2-2-16  Looking in the exit slit of the 2nd 82-41C,
adjust the exit 45° mirror of the 1st 82-410, or the enirance
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 pecked to a
maximum, set both wavelength counters ta 546.0 mp. The
Double Menochromator should now be ready for operation.

2—3 Operation

The Double Monochromator is operated the same as @
single unit. The entrance slit is on the st 82-41C, the
exit slit is on the 2nd 82-410 (See Section 3, Operation).

Figure 12
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APPENDIX B

OPERATING INSTRUCTIONS FOR THE 45-544 MERCURY LAMP ASSEMBLY

1 General Description f*‘

The Model 45-544 Mercury Germicida! Lamp, housing,

and power supply form on ideal 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 wavelengih drive calibration. The
lamp operates on 110 V, 50 or 40 cycles.

The 45-544 includes: o mercury lamp power supply, a

mercury lamp and housing, and all necessary cables and
connectors.

2 Operation

2-1 Mount the iamp housing on the enirance slit assembly
of the 82-410 Monochromater. Two #6-32 screws are pro-
vided fer this purpose. :

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

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

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

CAUTION

3 Lamp Replacement

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

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

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

3-4 Insert a new lemp 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 fo secure the base to the housing.

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

Figure 13
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APPENDIX C
OPERATING INSTRUCTIONS FOR THE 45.543 XENON LAMP ASSEMBLY

1 General Description o Do net lock at the light emitted
WARNING from the Xenon lamp. "It emittes
strong ultraviolet radiction and

The Model 45-543 Xenon Lamp, housing, and power supply ¢ r
produces extremely high intensity, illumination in the is capable of damaging eye tissues.
2500A=-5500A range. It is especially useful as a fluorescence
excitation source. The lamp cssembly operates on 110V,

40 cycles. A 30 eycle.version is availeble on specicl order.

2-7 Hlumination from the lamp should completely
fill the collimating mirror (C-1), but not spill over onto
(C=2). To uccomplish this, the lamp housing can be moved

The 45-543 includes: @ Xenon Lamp power supply, @ either closer to, or further away from the enfrance slit.

xenon lamp and heousing, a lens, and all necessary cables

and connectars.
2-8 To turn OFF the Xenon Lamp; shut off the master

power switch.

2 Operation

2-1  Connect the voltage lead from the lomp housing to the 3 Lamp Replacement

cutput of the power supply. This is the upper lead coming

from the housing. 1 3=1  Turn OFF the master power switch and disconnect the

voltage and ground cables from the power supply.
_.2-2 Connect the ground lead from the lamp housing to
the ground terminal on the power supply. This is the lower 3-2 Remove the 4 screws holding the cover plate
letid coming from the housing. {5, Fig. 14) on the lamp housing. The lomp terminals
are agtfached to the cover plate.

Be certain that the lemp housing
is grounded properly to the power 3-3 Gently remove the old lamp by snapping the ends
supply before operating the lamp. out of the snap-terminals.

CAUTION
2-3 P|t-.|g the power supply intoc 110 V, 60 cycle wall \ It is advisable fo wear gloves and
outlet with an edaguate ground. l WARNING I o face protector when handling

A three=wire line cord is provided Xenon lomps as they moy explode.

CAUTION .

with the power supply for adaquate

grounding. If o cord adapter is used Do not severely jor the Xenon
be certain it is connecfed to'a proper Lamp os it may explode. Avoid
ground. touching the quartz surface with
your fingers. Fingerprints cause
2-5 Depress the ignition "Start” bufton (2, Fig. 14). The etching which heightens the
oilot lamp (3, Fig. 14) will indicate when the Xenon Lamp danger of explosion.
is lit.
2-4  Turn ON the master power switch (1, Fig. 14). 3-4  Cauticn: Insert the new lamp with the paositive (+)
‘terminal UP and the negitive (=) terminal DOWN. If their
By Do not vperate the Xenon Lamp positions are reversed the electrodes wiil melt.
WARNING E ocutside of its housing. A voltage
m—— of 20,000-40,000 volts is used to 3-5 Replace the cover plate on the lamp housing and

ignite the lamp. During ignition
of the lamp keep hands away from
the terminals and cables.

secure it in place.

_ . . 3-6 Reconnect the voltage and ground cables to the power
Also because of high operating supply {Parc. 2-1,2-2).

pressure and temperatures the lamp

is subject ro explosion.

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 adjustment., A single
screw (4, Fig, 14} on the top of the housing, provides
vertical adjustmeni.
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APPENDIX D

OPERATING INSTRUCTIONS FOR THE 45-541 B COMBINED TUNGSTEN
AND DEUTERIUM LAMP POWER SUPPLY

4

1 General Description

The 45-541B Power Supply is used to energize either the
Tungsten or Deuterium ligh sources. The lamps, are mount-
ed in holders, which fit into a housing that may be mounted
on the enfrance slit of the monochremator, The Deuterium
Lamp emits strong radiation from 2000 A to 3600 A,
Tungsten is useful over a rather wide range of 3500 A to
8000 A. The power supply operates on 110 V, 40 cycles.

A special model 45-541D is available for 50 cycle oper-
ation.

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

2 Operation of the Deuterium Lamp Assembly
45-541A.

2-1 .Reriove 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,

2~2  Mount the housing on the Monochromator entrance
slit using the two #6-32 cap screws. Keep the spacers

between the housing flangé and the entrance slit.

2-3  Plug the 4-pin, cannon-type plug (2, Fié. 15) info
the socket (1, Fig. 16) ot the rear of the power supply.

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

2~5 Plug in the power supply.

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

CAUTION

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

2=7 Depress the red "Start" button (3, Fig. :17) for a
few seconds until the lamp lights.

Do not logk of the light emitted
from the Deuterium Lamp. ‘It
emits strong ultraviolet radiation
and is capable of domaging eye
tissues.

WARNING
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2-8  With the Deuterium Lomp ON, focus the iilumination
on the Monochromater 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 pesition.

Figure 15

2-9 The focused illumination must be centered on the
monochromator's enirance slit. Three adjusting serews
{4, Fig. 15) are provided fer this purpose.

Do not remove the Deuterium Lamp
Assembiy from the housing uniess the
power supply is turned OFF and the
power cord to the lamp is unplugged
from the power supply.

WARNING |

3 Operation of the Tungsten Lamp Assembly
45-542 A

3-1  Mount the Tungsten Lamp housing on the Mono-
chromater entrarce slit {Para'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
posiiion.

3-4 Plug in the power supply { Para, 2-5),




Figure 16

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

4 Tungsten Lamp Replacemenf

4-1  Turn OFF the power supply and unplug the Tungsten
Lemp power cord.

4-2 Remove the three screws helding the lomp assembly
in the housing.

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

4-3 Toremove the Tungsten Lamg, push down and turn
counter—clockwise. ‘

4-4  lnsert a new lamp. Replace the lamp assembly in the
heusing and tighten the three screws.

S ——
—_

Figure 17
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5 Deuterium Lamp Replacement

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

Do not attempt to remove the
Deuterium Lamp from the
housing unless it is unplugged
from the power supply. Danger-
ous electrical shock may oceur.

WARNING

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

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

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

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

5-6 Install the new Deuterium Lamp in place on the
spring clips.

Figure 18

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

quariz surfaces.

CAUTION

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

{ CAUTION i

5-8 Replace the black profective cover. Replace the
lamp assembly in the housing ond replace and tighten the
three screws.

Be certain to connect the lamp
properly ta prevent demage to
the lamp.




APPENDIX E

OPERATING INSTRUCTIONS FOR THE 45-542 TUNGSTEN QUARTZ iODINE LAMP

1

1 GENERAL DESCRIPTION

The 45-542 Tungsten Quartz lodine 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 o range of
3500 A to 8000 A.

The 45-542 includes: a ventilated lamp housing, o cocling
fan, ond a 250 watt Tungsten Quartz lodine Lamp and
socket,

2 OPERATION

2-1  Mount on the 82-410's entrance slit using the two
bolts (1, Figure 19) which pess complefely through the’
‘housing and terminate in thumb screws on the opposite
side of the housing.

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

2-2  Plug the line cord .info' a 115V, AC, grounded

receptacle. -
A three-wire line cord is provided with
CAUTION the 45-542 for adequate grounding, If

a cord adaptor is used, be certain it is
connected to o proper ground.

2~3  Switch ON the master power switch; this will turn
ON the cooling fan as well as ignite the lamp.

RE

2-4  The re-entry spectra mask in the 82-410 should be
adjusted if operaiing in the vicinity of 300.0 myu. 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

3-1  Turn OFF the master power switch and unplug the
line cord.

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

CAUTION !

3-3 Unscrew the lamp (1, Figure 20) from the socket
{2, Figure 20) by twisting {counter-clockwise) the ceramic
section at the base of the lamp.

Allew the lamp.and housing to cool
down before attempting to change the
[amp.

3-4 Insert @ new lamp in the same manner.
Avoid touching the quariz surfaces
CAUTION of the lemp. Fingerprints will cause

etching; thereby, shortening the
life of the [amp.

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

{ CAUTION

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

Figure 20
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* PHOTOTUBE

SPECTRAL CHARACTERISTIC OF HUMAN EYE & -~ g
OF TUNGSTEN LAMP AT CQLOR TEMPERATURE CLASSIFICATION CHART
OF 2870 'K :
EYE CURVE IS ON BASIS OF EQUAL VALUES OF When choostrgy tube types, the equipment designer
RADIANT FLUX AT ALL WAVELENGTHS cshould refer tothe RCA PREFERRED TYPES LIST and
] 1ts companion list - TYPES NOT RECONMENDED FOR
NEV EQUIPXEAT DESIGN - both of which eppesr sn
Lt a4 § the Geneva! Section.
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