





CAUTION: THIS EQUIPMENT PRODUCES
X-RAYS WHEN ENERGIZED!

105740-164

Y X

&

X-RAY SOURCE S1%i%

DO NOT OPERATE THIS EQUIPMENT WITHOUT
FORMAL HARDWARE TRAINING FROM
SPELLMAN HIGH VOLTAGE ELECTRONICS.

ASNT LEVEL 3 RADIOGRAPHIC CERTIFICATION
IS HIGHLY RECOMMENDED.

WWW.SPELLMANHV.COM

Copyright © 2000, Spellman High Voltage Electronics Corporation. All Rights Reserved.

This information contained in this publication is derived in part from proprietary and patent data. This information has
been prepared for the express purpose of assisting operating and maintenance personnel in the efficient use of the
model described herein, and publication of this information does not convey any right to reproduce it or to use it for

any purpose other than in connection with installation, operation, and maintenance of the equipment described.

118176-001 REV. A













































































































































SECTION SIX
— ROUTINE UPKEEP AND CARE

INTRODUCTION

The LPX-160 Series Portable X-ray Unit is a reliable, easily maintained, industrial x-ray device.
With modest amounts of upkeep and care, this system will provide years of trouble free operation.
This section provides inspections and maintenance practices, that when followed, reduce the
possibility of equipment breakdown, and optimize the unit’s reliability.

Some of these practices are conducted in accordance to a pre-arranged schedule (inspections and
cleaning), while others require attention only when the need arises (re-pressurizing or re-filling the
Tube Head).

INSPECTION CHECKLIST
D —————————

To assist in early detection of potential problems, the following “Inspection Checklist” should be
followed. Discrepancies discovered during these inspections must be noted and immediately
corrected to avoid the possibility of equipment breakdown. The inspections described in these
checklists should be performed weekly.

*NOTE *

When operating in harsh environments, the
following inspection checklists must be performed
more often due to the higher concentration of
dust and debris accumulating within each
assembly.

Table 6-1: Tube Head Checklist

Pressure Gauge Gauge in good condition;
gas pressure 50 psi @ 70°F.

Gas Valve Cap Securely fastened to charging valve.

Twin Hose Connectors Check for dents, nicks, or corrosion;
hose couplings seat properly.

Cable Connector Ensure all pins are straight;
check for corrosion or debris;
check condition of threads.

Tube Head Handles Check for cracks or breaks.

Lead Shield Check for cracks or dents;
ensure shield rotates freely.

Tube Head Housing Paint finish in good condition;
check for dents and visible damage.













SECTION SIX
— ROUTINE UPKEEP AND CARE

Re-Pressurizing the Tube Head Assembly

This x-ray unit can be safely operated at Tube Head pressures as low as 50 psi @ 70°F.
Should the Tube Head pressure fall below this value, but remain above 5 psi (as indicated on
the pressure gauge), the Tube Head will need re-pressurizing. The procedures below outline
re-pressurizing the Tube Head to 50 psi with dry sulfur hexafluoride gas at 70°F through

the charging valve (automobile tire type) on the back of the Tube Head. Use a hose
incorporated with a relief valve or pressure regulator, and a gauge having an accuracy of at
least 4 psi. Refer to Figure 6-1 and 6-2 while performing these procedures.

* CAUTION *

DO NOT re-pressurize if Tube Head pressure has
fallen below 5 psi @ 70°F. Such low pressures may
have caused contaminants to enter the Tube
Head chamber, and can cause damage from
high voltage arcing. If pressure is below 5 psi, the
Tube Head must be purged of all remaining gas,
then re-filled. Note the differences between re-
pressurizing and re-filling the Tube Head.

*NOTE *

A charger and maintenance kit for the Tube Head
is available, and can be purchased through
LORAD (see "Optional Equipment Checklist” in
Section 2 of this manual).

Step #1 Remove the protective cover from the SF, (sulfur hexafluoride) cylinder (2).
Remove the plug from the cylinder valve (3) with a 3/8" allen wrench. The
cylinder valve outlet is left-hand threaded.

e
! WARNING !

Extreme care must be exercised while handling
the cylinder so as not to drop it after the protective
cover has been removed. The cylinder must be
chained to a stationary post or otherwise secured

against tipping.
L |

Step #2 Connect the SF, charging regulator assembly (6), or equivalent, to the SF,
cylinder valve.
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I ROUTINE UPKEEP AND CARE

COOLING UNIT UPKEEP

The following paragraphs describe the general maintenance procedures to be completed every month
on the Cooling Unit. These tasks include mixing/adding coolant solution, cleaning the air filter, and
cleaning the coolant filter. These procedures may need to be completed more often during times of
heavy use or while operating under severe environmental conditions.

Mixing and Adding Coolant Solution

After prolonged use (due to evaporation or spillage), or after performing maintenance on the
Cooling Unit, coolant solution will have to be added to the reservoir. The following
procedures describe the methods used to properly formulate, and add coolant solution to the
Cooling Unit.

Step #1 A plastic container is needed to mix and store the coolant solution. The container
should be appropriately sized to accommodate easy handling, have a means of
pouring the solution, and a means of capping it off for storage.

Step #2 In this container mix 14 parts of methyl alcohol, with 7 parts distilled water, and 1
part soluble oil (Chevron Soluble “B”).
Gently agitate the container to help blend the solution.

Step #3 Remove the top cover from the Cooling Unit, then remove the radiator cap.
Check that the coolant level is within specifications. If the coolant level is more
than 1/2" from the top of the reservoir, coolant solution must be added.

Step #4 Add coolant solution to the reservoir until the level is approximately 1/2" from the
top, then replace the radiator cap.

Step #5 Install the twin hose assembly between the Cooling Unit and the Tube Head.
Connect the power cable between the Control Unit and the Tube Head, and the
power cord between the Control Unit and the Cooling Unit. Apply power and
allow the coolant to circulate through the system for approximately three minutes.

Step #6 Tum the system OFF and remove the radiator cap. Inspect the coolant level and
ensure it remained within 1/2" from the top of the reservoir. Add more coolant
solution if necessary, and repeat step #5.

* CAUTION *

The coolant container must be stored in a cool,
dry area with the cap on. The container must be
clearly marked, so that the contents are easily
identifiable.
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INTRODUCTION
The Exposure Library is a ime saving feature of the LPX-160

. and LPX-200 systems that enables the following:

¢ Storage of up to 250 exposure factor combinations.

+ Instant recall of stored exposure factor combinaticns.

4+ Dispiay, upon power up, of the last used exposure
factor combination

The Exposure Library has two modes of operation:

+  Siore Mode
4+ Recall Mode

The Store Mode permits the user to place exposure factor com-
binations {i.e, kV, mA, & Time) into a specific location in 5Yys-
tem memory. The exposure facior combination is pre-selected
in the Operate Mode, and then saved with an assigned a 3-
digit location - or address - in the Store Mode. Exposure fac-
tor combinations are assigned addresses within the range of
001 to 250. Note that the unit will store exposure durations in
time only - riot in mAs,

The Recall Mode allows selection of previously stored tech-
nique factor combinations. This mode screen shows the
memory address and the pre-set exposure parameters. When
selected, the exposure factors for that address become the set
parameters for the x-ray procedure in the Operate Mode.

The Exposure Library feature also provides the LPX Series unit
with the ability to display, upon power up, the exposure fac-
tors that were used last. These factors display in the Set Line
of the top LCD when in Operate mode.

When the LPX Series unit is eciuipped with the Exposure Li-
brary feature, it {s recommender that the user prepare the ex-
posure library as follows:

1. Prepare a master list, or matrix, of the expasure factor
combinations and addresses comronly used at your site,

2. Secure the list or matrix to the Control Unit cover or handle
for quick reference.

3. Enter all desired exposure factor combinations on the
matrix into the system memory using the procedures in
this document.

CONTROLS
The following paragraphs describe use of the LPX Digital Panel

Controls that are involvad with fhe storing and xealling gf oo

exposure factors. All exposure factor combination selection is
done with the unit in the Operate Mode. In the Store Mode,
all of the Exposure Controls except the following are non-func-
tional:

¢ Exposure Time (Memory) Select
% Reset/Enter

Refer to the Operator’s Manual shipped with your unit for
details on normal exposure controls.

%\
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Figure 1:
The LPX Digital Control Unit

Scroll Control

Press this control to cycle through and select from the

available modes of system operation:

AutoWarm Medes {5 mode)
Cperate Mode

Store Mode

Recall Mode

* 4 44

The modes of aperation specific to the Exposure Library fea-
ture are Store and Recall. Use the Store Mode to assign ad-
dresses and store exposure factor combinations, Use the Re-
call Mode to select an address which confains a previously
stored technigue factor combination.
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kV Control

j O

 factor combination. When a memory address is selected in
the Store Mode, the set kV in the vpper display will be the
saved kV value for that address.

Use the kV Up and Down buttons in the Operate

NOTICE ... The kV UR/DOWN Controls are not
functional in the Store Mode,

mA Control

Use the mA Up and Down buttons in the Operate
Mode to set the desired mA leve] for the exposure
factor combination. When a memory address is selected in

the Store Mode, the set mA in the upper display will be the
saved mA value for that address.

NOTICE. .. The mA UP/DOWN Controls are not
functional in the Store Mode,

Exposure Control

When the unit is in the Store Mode, use these but-

tons to seroll through the memory addresses (001
through250). In the Operate Mode, use these buttons to select
the exposure time or mAs (see Operator’s Manual for details),

Units (Time/mAs) Control

2 In the Operate Mode, use this butleon fo switch the ex-
posure fiming method between mAs or time (minutes/

seconds). Note that when the Exposure Library feature
is installed, the Store Mode will only save exposure timing
values in minutes & seconds.

NOTICE.,. The LPX Series unit will not store an
mAs value,

Reset/Enter Control

Raant

The Reset/Enter Control is a 3-function button, depend-

ing on the selected mode of system aperation:

nter

4 Operate Mode: Resets the exposure (see Operator’s
Manuai)

+ Store Mode: Saves the selected address and the dis-
played exposure factor combination into system
MEemory.

4 Recall Mode: Selects the displayed address and sets
the Operate Mode to make an exposure using the
saved technique combinations for that addrass.

Meode. tn.set the desired kY. level for the exposure ...

EXPOSURE LIBRARY OPERATION

The following paragraphs describe the sequences for storin,

and recalling e_v_?osg_re..faci;gr.cr_\mbip_ati{)p_g,..,... RN N

Storing Technique Combinations

Storing an exposure factor combination involves selecting a
combination of exposure factors, assigning a technique address
to that combination, and then saving the combination and
address into system memory. The steps listed next present the
recommended sequence for this procedure:

1. Perform the Power up and appropriate system Warm Up
procedure foliowing the instructions in the Operator
Manual. The bottom sereen will display the Operate
mode, indicating that the system is ready for use.

NOTICE ... There is no need to perform any
* AutoWarm procedure when using the system only
to store exposure factor combinations and addresses,

2. In the Operate Mode, set the desired kY and mA using
the appropriate control buttons.

3. Press the Units Control to set the system for Time (min-
utes/seconds). Set the desired exposure time using the
appropriate control buttons.

4. Press the Seroll button until the lower display shows the
Store Mode (see Figure 2),

5. Press the Time controls to select a memory address (001
through 250).

6. Press the Enter button to save the exposure factor combi-
naftion into memory at the selecied address. -

[T STORE MODE

ADDRESS 007

Figure 2:
Example Screen, Store Mode
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Recalling a Stored Technique Combination

Recalling a preset exposure factor combination irvolves dis-

lecting the stored combination. The steps listed next present
the recommended sequence:

1.

Perform the Power up and appropriate system Warm Up
procedure following instructions in the Operator Manual.,
When the Warmup cycle is complete, the lower screen will
display the Operate Mode indicating that the system is
ready for use, ot

Press the Scroll button undl the Recali Mode screeri is dis-
played in the lower LCD,

Press the Time controls to select a memory address (001
through 250). The saved exposure parameters will show
below the memory address.

Press the Enter button to select the exposure factor com-
bination.

The preset exposure factors assigned to this address will
now display on the top LCD screen and the mode will
switch automatically to Operate,

APDRESS 0OI
30: 59

RECALL MODE
125 kv

5.0 mA

Figure 3:
Example Screen, Recall Mode

Changing Stored Technique Combinations

To change a factor in a stored combination, follow these steps:

.Plaving the appropriate technique address. then display.se-. ... ..
1.

In the Operate Mede, use the appropriate controls to se-
lect new exposure factors.

Access the Store Mode, then select the memory address
containing the exposure factor combination fo change.

Press Enter to store the new exposure factor combination
for the selected address,
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-




Artwork and Signature File for;

Man-01405 “ADDENDUM, LPX:160 OPS, CABINET USE”

Artwork consists of:

o Two (2) 8 % inch x 11 inch sheet(s) attached.

REV AUTHORED BY DATE _ ) , ,/,.,f‘
A TAMBASCIO | 05/18/09 | T SIGNATURES
REV DRAFTED BY DATE . /_,;;;’@N’ FILE
" J. SHARP 05/27/09 il
PPI:{OPRItET{A?‘{’hINI;ORMATior#:h TITLE DOCUMENT NUMBER REV
The ceontent of this document is the ~_
exclusive property of Hologic and may ADDENDUNL LPX 160 OPS’ AW_03398 001
not, without prior wiitten permission of C AB E N ET USE
Hologic, be reproduced, copied or used :
for any purpose whatscaver, ARTWORK SIZE A | SHEET 1 OF 1

E£NG-0034-T33, Rev. 002




HOLOGIC Addendum, LPX-160 Operator’s Manual

This Addendum changes Revision 2 of 9-500-0077 LPX-160 Operator's Manual for use when the
LPX~160 is used as a cabinet system.

A Note, which references the 21 CFR requirements when the LPX-160 is used as a cabinet system, has
been added to page 3-4 of the manual. The changed page 3-4 is attached.

Put this document with your manual for future reference.

MAN-0 1405 Revision 001, May 200¢ Helogic Page 1

35 Crosby Drive, Bedford, MA CG1730:1401 {781) 999.7300



SECTION THREE

INSTALLATION

GREEN WHITE
{Earth Ground)

FIGURE 3-3: 220 VOLT PLUG TERMINATION

EXTERNAL INTERLOCK CONNECTIONS

*NOTE*

The LORAD LFPX-~160 is intended by its manufacturer to
be used as a portable x-ray source in compliance with
21CFR Section 1020.31. When using an LPX-160 in
cabinet type systems it is the user's responsibility to
ensure compliance with 21CFR Section 1020.40 and
other federal, state and local regulations.

The INTERLOCK connector on the front panel of the Control Unit enables x-ray enclosure doors

and/or external warning devices to be interconnected with the internal safety interlock circuitry of
the system.

*NOTE*

Fins "A" and "B" of the INTERLOCK connector must
form a closed circuit in order to operate the X-Ray
unit. If no external switch interlocks are
incorporated, a jumper (provided) must be
installed across pins "A" and "B" to form this
closed circuit.

Figure 3-4 illustrates the two circuits provided for this purpose. Pins "A" and "B" are used 10
connect enclosure door switches. When properly attached, x-rays can only be generated when the
enclosure doors housing the Tube Head are shut. Pins "C" and "D" provide a switch closure to

operate warning devices such as lights, sirens, or other types of external warning signals. These
signals warn all personnel that x-rays are being generated.

1 WARNING !

Voltage is present at pins "A" and "B" of the
INTERLOCK when the unit is powered up. Ensure
power is OFF before making any external

connections or while installing the jumper.

Page 3-4 O
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IMPORTANT SAFETY PRECAUTIONS

High voltage power supplies must always be grounded.

Do not touch connections unless the equipment is off and the
Capacitance of both the load and power supply is discharged.

Allow five minutes for discharge of internal capacitance of the power supply.

Do not ground yourself or work under wet or damp conditions.

CAUTION

105740-164

a0
a8

X- RAY SOURCE

Maintenance may require removing the instrument cover with the power on.
Servicing should be done by qualified personnel aware of the electrical hazards.

WARNING note in the text call attention to hazards in operation of these units
that could lead to possible injury or death.

CAUTION notes in the text indicate procedures to be followed to avoid possible
damage to equipment.

Copyright © 2000, Spellman High Voltage Electronics Corporation. All Rights Reserved.

This information contained in this publication is derived in part from proprietary and patent data. This information has
been prepared for the express purpose of assisting operating and maintenance personnel in the efficient use of the
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CAUTION
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PRECAUTIONS IMPORTANTES POUR VOTRE SECURITE

CAUTION
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IMPORTANTI PRECAUZIONI DI SICUREZZA

SICUREZZA
QUESTO ALIMENTATORE GENERA TENSIONI CHE SONO PERICOLOSE E

POTREBBERO ESSERE MORTALI.
PONI ESTREMA CAUTELA QUANDO OPERI CON QUESO APPARECCHIO.

Gli alimentatori ad alta tensione devono sempre essere collegati ad un impianto di terra.

Non toccare le connessioni a meno che I'apparecchio sia stato spento e la capacita
interna del carico e dell’alimentatore stesso siano scariche.

Attendere cinque minuti per permettere la scarica della capacita interna dell’alimentatore
ad alta tensione.

Non mettere a terra il proprio corpo oppure operare in ambienti bagnati o saturi d’'umidita.

(CAUTION

105740-164

\ X- RAY SOURCE

SICUREZZA NELLA MANUTENZIONE.

Manutenzione potrebbe essere richiesta, rimuovendo la copertura con apparecchio
acceso.

La manutenzione deve essere svolta da personale qualificato, coscio dei rischi elettrici.
Attenzione alle AVVERTENZE contenute nel manuale, che richiamano all’attenzione ai

rischi quando si opera con tali unita e che potrebbero causare possibili ferite 0 morte.

Le note di CAUTELA contenute nel manuale, indicano le procedure da seguire per
evitare possibili danni all’apparecchio.

118091-001 REV. B



To obtain information on Spellman’s product warranty please visit our website at:

http://www.spellmanhv.com/en/About/\Warranty.aspx

@ High Voltage Electronics Corporation
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