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Radiation Precautions

The COOL-X is intended to generate x-rays up to 35 keV during normal heating
and cooling phases. However, ambient or room temperature fluctuations will also
result in producing a small amount of x-rays.

WHEN NOT IN USE OR IN STORAGE, ALWAYS KEEP THE
PROTECTIVE METAL COVER ATTACHED TO THE FRONT OF THE
COOL-X.

The COOL-X normally emits x-rays in the forward output direction. However,
radiation in other directions is possible and should be addressed with shielding
and/or monitoring in the final application.

Caution
This device produces X-Rays when energized.
To be operated only by qualified personnel.

Beryllium Window Caution

The front of the COOL-X is made of a 10 mils (250 pm) Beryllium window.

DO NOT REMOVE the metal cover from the COOL-X until ready to use. The
Be window is extremely brittle and can shatter easily. Do not have any object
come into contact with the window. Do not touch the window because oil from
the fingers will cause it to oxidize. The window cannot be repaired. If the
window is broken the COOL-X element must be replaced.

Beryllium windows damaged by improper handling will not be covered by
the warranty.

Radiation levels external to the x-ray generator housing with the cover on does not exceed
2.5 mrem/h measured 5 cm from the surface of the housing in accordance with Requirements
5.2.2.1.1 and 5.2.2.2.2 of the NBS Handbook for Radiation Safety for X-Ray Diffraction and
Fluorescence Analysis Equipment (for more information, please see
http://www.msc.com/Documentation/pdf/nbs111.pdf).
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COOL-X
Miniature X-Ray Generator with Pyroelectric Crystal

Important — Read the precautions on page 2 of this manual before operating this
equipment.

OPERATING INSTRUCTIONS

1) The COOL-X Pyroelectric X-ray generator is completely enclosed inside the small TO-8
package at the tip of the extender.

TURN OFF POWER TO THE COOL-X WHEN NOT IN USE.

2) The Controller is enclosed inside the metal box. The function of the Controller is to supply

power to the X-ray generator, monitor its temperature and automatically change the heating and
cooling phases of the cycle.

COOL-X CONTROLLER SYSTEM
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Figure 1

Please see Appendix A if the COOL-X emitter element is to be used away from its
Controller.
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3) Power to the Controller is supplied by either a 9 Volt battery or an AC adapter. Both are
provided with the unit. The preferred operation of the COOL-X is with the AC adapter. If
battery operation is required, remove the 4 small screws from the top of the box and insert the
provided 9 Volt battery to the terminals.

ORI
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COOL-XU

Pyroelectric
X-Ray Generator

&Y

Figure 2

4) The COOL-X should be mounted on a firm surface using the 4 mounting tabs of the box.

5) Connect the AC adapter to the back of the box and remove the front metal cover.

Power
On/Off
AC /v '6\ Flashing
Adapter Jack LED

Figure 3
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6) Press the RED power button to start the heating phase of the cycle.

7) The LED will flash RED for the duration of the heating phase.
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8) KEEP ALL PERSONNEL AWAY FROM THE FRONT OF THE COOL-X.

CAUTION: X-RAYS ARE PRESENT

9) When the cooling phase starts, the LED will automatically start flashing GREEN. This
pattern of flashing red/green will continue until the red power button is pressed again. Power to
the unit is toggled ON/OFF every time the power button is pressed. When the power is OFF, the
LED is also OFF.

10) At the start of a cycle and in between the heating/cooling phases a “BEEP” sound will be
heard from a small internal speaker to indicate the transition of phases. If the sound interferes
with the x-ray detector due to microphonic pick-up, the speaker can be disconnected. To
disconnect the speaker, remove the cover by removing the 4 small screws from the top. Locate
the small black jumper marked “Beep”. Move the jumper over one pin to eliminate the sound.

Speaker Jumper

Figure 6
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WARRANTY INFORMATION
Lifetime of the COOL-X

When not in use, power to the COOL-X should be turned OFF. The COOL-X is not designed
for continuous operation; therefore its lifetime will depend on how it is used.

If used intermittently, for about 1-3 hours per day, the estimated lifetime of the COOL-X can be
extended to well over 1000 hours. Continuous use of the COOL-X will shorten its lifetime to
approximately 200 hours.
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APPENDIX A

Operation of the COOL-X away from its Controller

The Amptek COOL-X, x-ray generator is designed to be used as an integrated unit together with
its Controller in normal room temperature applications 20°C £5°C. Operating the unit outside
these temperature conditions may result in faulty operation or damage to the COOL-X emitter.

In normal operation, the COOL-X cycles through heating and cooling phases. Heat-sinking of
the emitter head (TO-8 package) to provide the proper cooling profile is accomplished by having
good thermal contact with the COOL-X Controller housing. Normal air convection is usually

adequate to dissipate the heat from the housing but performance can be improved by attaching
the housing to a metal plate with 4 screws.

Operation of the COOL-X emitter (TO-8) away from its Controller must be done very carefully,
taking into account the following considerations:

1) Heat-sinking:

The TO-8 emitter head must be mounted on a heat-sink which is kept at room temperature. The
hole pattern for the TO-8 for attaching it to the heat-sink is provided below. The Control
electronics should also be mounted on a metal plate and kept at approximately the same
temperature as the TO-8. This is important because the temperature sensor in the Control circuit
refers to a matched temperature sensor inside the TO-8 emitter head in order to maintain the

proper temperature differentials and temperature limits throughout the heating and cooling
phases of the cycle.

2) Grounding:

The temperature sensor inside the TO-8 emitter head has a normal output voltage in the range of
0.560 to 0.410 volts corresponding to temperatures of 35 to 125°C. The temperature sensor
shares a common ground with the crystal heater which normally draws about 400 mA of current
during the heating phase. It is important to maintain a low impedance Ground return between
the TO-8 (Pin 11) emitter housing and the Controller circuit board ground (4 corner screws) to
prevent overheating or damage to the emitter. A 60 millivolt difference between the two grounds

will result in a 40°C error in the temperature sensor. This may likely result in damage to the
emitter AND VOID WARRANTY.

TO-8 EMITTER MECHANICAL DIMENSIONS

.200 All dimensions are in inches except as noted.
.100
' 000y 1§
+ 200 O O

400

O
O
.063 THRU /

0
12 PL ¢.116 THRU
C—SINK ¢.156 x 827

.100

.20
O
° f

Page 7



*99S §9 = 2} “29S 6¢ = U} *D GZ) = Xew |
AGIS0=IANALITO=UA'ASE=PA

‘wiaisAs 91p9-1001ACIRIMWY Yim udye) wniydadsg
€255 N/S X903

£1E N/S X-100D

89.12 0 €112 unod
GS€Z 433 808 |lsuueyd

ajeog NI sbuey 1081n9)

T

s0'8 no-Lexy
ZISPSL  ealy SSOID
92'82¢ a)ey 19N
6’0 Aurepsoun
0622} ealy JoN
89¢'0  (N) WHMA
608 (N) prosjuad
‘uoljeurioju] yead

pajoauuodsip
.snjejs

22:00:60 £002/80/L0
Wil Heys

$9'Z69 9y [ejoL
9./¥ZLE 3UNOD [eIOL
9L°/€S WL dAIT
8Z'cys  oawyy jeay
0 (1)1esaud
BUON dpO J18said
0Z  Pploysaiyy
201 ued dav
0 n_:O,_O

VOW apon
Z ejep oAl

:Bey

VOWd

a_ 1!.. ;
(5% 10'64 9ee
st
s¢

625

904

NTETETATE FETRTEIA L RNV TN Au1 RYRRT T FERECRTVE RYRTU PO, STRTRRRS .4 FRTURNTR A TETWR IR | NTUUE S,

22:00:60 ¥002/80/L0

(301d se0UIT) WN12BdG X-|00D

Z elep oAl eouregLexo




*09S 69 = 93 “99S 68 = Y} ‘D GZ} = xew}
AS9S0=IA‘ALLYO=UAASE=PA

“walsAs 81pD-1001LMX0IBIdWY Yum usye) wnijoadg
€256 N/S X013

€1€ N/S X-100D

50’8 no-Ley
ZLSYSL ealy SSOID
92'82¢ ajey JoN

60  Aurepsoun
052221 ealY 18N

89¢'0  (N) WHMA

608 (N) pronuad
:uoljewIoju| yead

pooBUUoISIP

snjejsg

Z2:00:60 ¥002/80/L0
Pwil pelg

9269  °ey |ejoL
9.b2LE WNOJ [ejoL
9L°LES |wilL 9AIf
8Tevs awl] jeay

0 (1) yosaud

QUON OpO }9Sald
0Z  ploysaiyy
vZol uies oaQv
0 dnoin
YOW 8pon
Z elepanl

:Bej

VONd

8912 0 €LLie juno)
v6'iy 0 80°8 |auueyy
.w_mom 901 abuey 10849 ]
Mccvlw
Eom
mmmulw
D.owlw

2Z:00:60 ¥00Z/80/L0

(301d Bo) wnyoads X-1009

Z eyep oA edwrglexo




sjuno9 Buijoo) :suoibay an|g

sjunoy Buneay :suoibay pay

‘wayshs 91 pD-100LMX derdwy yum uaxe} wnydads
€255 N/S X03

€1€ N/S X-100D

658€ 0 0 juno)
1114 0 0 [suuey)
9[eds NI obuey .Lomh:o

0
©

ealy SS0I9

a1y 18N
Aurepaosun

ealy J19N

(N) WHMA

(N) pronua
:uonjewsoju] yead

-
~

~
0
-

pajosuuodsip

isnjejg

1Z:€€:60 ¥002/80/L0

awi) pelg

66'8c8  e1ey [eloL

S8¥Y/Z IUNOD [ejo) ”

91°/2€  BWIL 9AlM |
16°0s¢  dwiL |eay | :

0 (1esaud . ” m ,,

BUON 9pOW J}8said ]

0 ploysaiyyL

95z  ueo oav

0 dnoig

VOW opoi

SOW PaIUN SIS

:Be) L

VOWd |

(=] [}
~N <
o v
TP I T v ETE A A FETET R TETR R TR A RTET T

n
-
~

-
o
~

© ~
~ ©
< (=3
ETETITCA FETETRN Y FTTR IR TR

awi] "SA SJUNOYH X-|00D

L2:€£:60 v002/80/L0 SOW PaIUN ENS sowrgLeEXD




