ELECTRO-
O-TECHNIC PRODUCTS INC

- VENS

OPERATING MANUAL

Lab
oratory Corona Treater

M
odels BD-20AC, BD-20ACV

P i

s

B

EEp v o

= e .
5 g uE RS

i
Lapoaniy STETE
i By
i Xy At ""‘:"v&:(.‘ T
; SR e
g SR : .
et Fe o i i
s B S i
shsh e £ ek e et puan e m el
i s ,4 YR R T St
s i Rty A fa ot wEod S e TR i EE i at? x e
EH e P i L e S
i Ri A X5 5 Bk e e Thegh e i
% G gl ; s -
3 SIRR R T e ; : -
o} 1 PAARL S Mﬂ B - e .
b Atk R
A Seengl b
3 Rt
S
P ot

e
1
fhaas

T e T35

fatariy
et

g
R e $
et et
Py SRRy
ik ] T i
& A o Sty
g Bt
e as
apeiens
L

A
e T
Letn SR v
e ey
TR e
ot
At o
rmaon X
T Bt o o ol
: AR
s PRAMI b v %)
e ; e
L
3 Yoy
2 4 ot

(R
2 E
SeEaTa i
T
)

e =
v ST e

R r L

Tt
k S

Ve
Sty
SERkTE
i i 3 e
R :
s e .
b3
SLLRRIRaE feorin L
G W
S

)
33

T

4]

R, BB
atLitee
Gk

wﬁgw ;
Ak ey
e
prirEt ARt
ﬁg_@%\;ﬁéﬁ%%ﬁﬂw‘
e

R
e

G
T
i
iyt
Msm.“‘wf«k
5 He :
B
wsamw_«w'“”"‘«ﬁ
BE1s Sh i :
LRl el
el O
ik e
I3
sy
3 . .
o G

A D b

Seaa
Lane o

7

e

S el
Sl SR

cri
e

asee

o SEhas
Shaen
Al

S

T
it Y8
e
sV TS L) ¥
St
e s
PP st
SR
L
R
e LA

e o R e
e sl e
S 5 :
Sontieiiiannty = ﬁs‘*
aol ke 3
= : Bl
e e e e :
: Tt 5 SR
e Frra
e S
X & VIR0

o S cr
&;M Jekatan i i
e ot
e b .
S iR s
{ el o
4T RETET R e Ry e b
el aaten L ST e i
2 Animanntiet ey
R Thuas L ;
T dand L i
S S oy
SREAa s Bt
SHiMbo o Rn Eaee
cohd STeRe
Sz 2 X0

st : :
iR G ST e R
FNETE O Erou
e

e
e
B
S
T Syes
G by

o

i

i
Sureinelt
G S
o ton ety ¥
S
TREERE
R L X & ; :

c

Bp
g&‘%

Part Numb
er 085-0
Electro-T i T e
echnic Products, Inc_' 1
Printed in U
SA

Leak Testers, Corona Treaters, Science Educa
»
s tion P OdMCf.S



SECTION 1-GENERAL INFORMATION

1.1

1.1.1

1.1.3

1.1.4

1.2

1.2.1

Description

The Model BD-20AC and BD-20ACV High Frequency Generator produces a high
voltage, high frequency spark at the tip of an electrode. The electric field created
around the elecirode is used for surface treating of polymers.

The Generator and associated electronic and mechanical assemblies are housed
in a durable, Bakelite case which can be held comfortably in the hand. it is
provided with a 8 ft. (1.8m) cord to permit ample movement over the work
surface. Power is supplied by a transformer which is housed in a separate unit
allowing better heat dissipation. This case is finished in a durable, silicone-painted
surface which is resistant to scratches. Metal tabs are incorporated into the case

for permanent mounting.

The Power Supply is furnished with a p'o!arized and grounded power line cord 6
ft. in length. Operation is from 120 volts, 50/60 Hz.

The Model BD-20ACV is identical to the Model BD-20AC except that operation is
from 230 volts, 50/60 Hz. A polarized and grounded line cord plus and 6 ft. line
cord designed for operation from 230 volts is attached to the Power Supply. Both

are supplied with itwo electrodes.
Packing List

Carefully remove the instrument and accessories for the packing materials. Check
all parts against the Packing List. Report any shoriages immediately.

Quantity Paﬂﬁg?dei Description
1 BD-20AC Power Supply, 120 V (BD-20C)
1 BD-20ACV Power Supply, 220V (BD-20CV)
1 12801 Electrode, Round, 1/2 in.
1 13811 Electrode, Field Effect, 3 in.
1 085-0057 instruction Manual




1.3

1.4

1.4.1

1.4.2

1.43

1.4.4

Specifications

Output Voltage - 10,000 to 48,000 volts
Frequency 410 5 MHz
Operating Duration _ Continuous
Input Voltage 115 V, 50/60 Hz (BD-20A)
220V, 50/60 Hz (BD-20AV)
Generator (1xd) 11 x 2-1/2 in. (28x6.4 cm)
Power Supply 4-1/8x7-3/4x3-1/8 in. 1
(h x w x d) ‘ (10.5x19.7x8 cm)
Shipping Weight BD-20AC: 6 Ibs (2.7 k)
BD-20ACV: 7 Ibs (3.2 kg)

Warranty Repair/Replacement Information

Forward the instrument postpaid to the factory or distributor address, along with
a copy of the invoice for warranty verification. The instrument is date coded as

to the date of manufacture.

Electro-Technic Products, Inc. reserves the right to repair or replace any
instrument for warranty repair.

Instruments found to be out of warranty will be repaired for a minimal labor and
parts charge, unless directed to do otherwise, If it is determined that repair costs
will exceed the cost of a new instrument, the customer will be so advised.

Parts for discontinued models will be made available wherever possible for a
minimum period of five years after the model has been discontinued.

SECTION 2-INSTALLATION

2.1

211

installation

For best results the instrument should be located away from sources of heat or
air conditioners. Avoid areas of high humidity or highly corrosive atmospheres; if
operation is required under any of these conditions, use intermittently and remove

to another location for storage.



2.1.2

2.2

2.2.1

222

2.3

2.3.1

Do not use near flammable liquids or explosive gases.

Assembly

Connect the power line cord to its matching three wire power line receptacle. This
provides power propetly polarized and grounded. Operation in any other way
will resuit in a potential shock hazard and may affect the performance of the

instrument.

For models equipped with US style line cord plugs, If it is necessary to replace
the power line plug with a different type for use outside of the United States, use
one with a ground connection and install following this wiring convention: biack
wire to the high side of the power line; white o the neutral side of the power ling;
green wire to earth ground. '

Accessory Information

Push either of the electrodes furnished into the matching sockst in the Generator.
To remove the electrode, firmly grasp the metal base of the electrode which
protrudes about 1/4 in.(6mm) from the case and gently rock back and forth while
pulling it out. Do not install or remove electrode while in operation.

SECTION 3-OPERATION

3.1

3.1.1

3.1.2

3.2

3.2.1

3.3

3.3.1

Operation Controls

Power ON/OFF Switch. Located on the side of the Power Supply case. In the ON

‘position, circuitry is energized.

Higﬁ Voltage Adjust Knob. Located on the end of the Generator case opposite the
electrode. Adjusts the spark length by changing the spacing between the tungsten
contacts inside. A clockwise rotation increases the spark length.

Calibration

The instrument requires no user calibration.

Operation

Cnce the power line cord piug has been properly connected io the source of
power, the unit is ready to use. Bring the electrode tip near a large metal object
or a ground connection. Turn the Power Switch to the ON position. If no spark is



3.3.2

3.3.3

3.4

3.4.1

3.4.2

seen to jump from the electrode, the spark is being confined between the two
internal tungsten contacts in the Generator. An associated electric field can be feit
near the location of the tungsten contacts located opposite the electrode side of
the Generator. Tum the High Voltage Adjust Knob untif the spark is seen to jump
from the electrode to the metal surface, )

Continue to turn the knob until a spark of the desired length emanated from the
electrode. A nearly linear relationship exists between spark length and spark
veltage. A one inch (m) spark represents peak voltages of approximately 50,000
volts, with a one haif inch (13mm) spark a proportional 25,000 volts. Adjust the
length of the spark most suitable for the application. Usually the proper spark
length is determined through experience; however, the shortest possible spark
length should be used to achieve the desired effect.

The basic principle of operation is that of a tesia coil which is a special type of
induction coil generating a high frequency, high voltage.. Refer to the Schematic
Wiring Diagram at the end of this instruction manual. The power transformer T1
sets up a high voitage which causes a spark gap to break down at the rate of
twice the line frequency (100 or 120 Hz). The spark gap charges capacitors C1
and C2 which are connected to the primary windings of the resonator coil T2
which is an air core rather than the iron core found in standard transformers.
Because of the inductance of the primary windings of T2 and the capacitors, an
oscillating current of very high frequency is set up in the circuit. When the spark
gap is adjusted to the resonant frequency of the circuit (of the order of megahertz)
frequency, high voltage is induced in the secondary windings of T2. This voltage
is brought out to the electrode.

Corona Surface Treating

The surface of polymers is modified by corona treatment at a characteristic rate
which varies from maiterial to material. Furthermore, the degree of treatment or
extent of surface modification required, will depend on the particular appiication.

The guidelines below are given to help determine the optimal conditions for a
particular application, as the surface effect produced by corona treatment

depends upon the foilowing:

treatment time

power

distance between electrode and surface to be treated
electrode size and shape

area being treated

material being treated

® & & & 9 @



3.4.3

3.4.4

3.4.5

3.4.5.1

Treatment Time. The most important variable in nearly all applications is treatment
time. Treatment effect, measured by an increase in surface energy, is
approximately an exponential function of time as indicated in Figure 3.1. As
shown, most of the treatment effect occurs quickly. The characteristic time, t*, is
determined by electrode size, power, etc.

Surface Energy (dyne/cm)

e e e e e

Treatment Time (sec)
Figure 3.1 Surface Energy vs. Treatment Time

Power. Power is adjusted by the control knob of the end of the handle. The
product of power and time is effectively constant for any application. In other
words, reducing the power in half will doubie the time required to obtain the same
treatment, when all other parameters are held constant.

Distance between electrode and surface. The distance between the electrode and
the surface to be treated can be varied, Normally the most efficient treatment is
obtained at distances bsetween 1/8 in. and 1/4 in. Significant treatment can still
be obtained at distances as large as 2 in., though treatment times become longer.

For example, the treatment done in 0.25 seconds at 2 in. may take 15
seconds to do the same treatment at a distance of 112 in. A qualitative feel for
the distance over which the corona is effective can be obtained by visual
inspection of the purple corona. This is best done in a darkened room.

3.4.52 A metallic conductor within about 2 in. of the electrode (a floating ground plate)

will pull the corona in the direction of the plate. This may permit more efficient
treatment at larger distances from the electrode, but the treated area is
somewhat smaller. The conductor may be quite thin (e.g., copper clad printed
circuit board material, standard aluminum foil), but it must be covered with a
dielectric to prevent arcing from the electrode.



3.5.8 Electrode Size and Shape. Two electrodes are furnished, a circular and a field-
effect electrode. Larger sized electrodes in these shapes are not practical for use
with the Model BD-20C because of the power limitations of the unit.

3.5.8.1 The circular electrode is used prirarily to treat flat surfaces. The diameter of
the electrode may be about 1 in. less than the maximum width of the surface

to be treated.

3.5.8.2 The field-effect electrode is used to treat thick or irregularly-shaped surfaces.
These patented electrodes can project the corcna up o 2 in.

3.5.6.3 The Engineering staff of Electro-Technic is available to assist customers by
developing new electrodes or adapting existing electrodes for particular
applications. However, the Model BD-80 Corona Surface Treater, used in
production and industriat appiciations, has much more output power than the
Model BD-20C; hence many more standard and custom eelctrodes are

available for this unit.

3.5.7 Treated Area. The treated area is determined by several factors, including the
electrode size and shape, power and time. A larger electrode will treat a larger
area, but the effect at any one point will take longer to occur. :

3.5.7.1 The function: [(time x power) / area] is an effective constant. So doubling the
treated area (by using an electrode which is twice the size) will require twice
the time to achieve the.same treatment level if the power setting is unchanged.

3.5.8 Material Treated, See Figure 3.1. The untreated surface energy (x,) and the
maximum surface energy obtained by corona treatment (x,) depend on the
material. The amount by which the surface energy is to be increased must be
established for each application.

3.6 Hazards

3.6.1 This instrument emits a high frequency, high voltage spark. Keep the electrode tip
away from the body. Care should be taken to avoid letting the spark be attracted
to metal objects worn on the body such as rings and jewelry. A spark to the body
will not cause harm, but might cause a slight discomfort, like the sensation felt
when a spark jumps from the finger tip to a metal object after having walked
across a carpet on a dry day. The output of the instrument is at a very low current.
Also, the skin of the body has a very high resistance to the high frequency
current, causing any current o flow harmiessly over the skin.

3.6.2 Do not operate in or around flammable fiquids or gases as the spark may ignite
them.



3.6.3

3.6.4

Ozone gas is generated around the tip of the electrode when oxygen in the air is
jonized. The gas has a pungent odor, but is harmlessly dissipated in a normally
ventilated area. Do not use in a confined area where high concentrations of

ozone gas can develop.

This instrument generates an output at the radio-frequency level. Users who wear
a pacemaker or other medical electronic device which might be affected by radio-
frequency waves are advised to consult a physician before using this instrument.

SECTION 4-MAINTENANCE

4.1

4.1.1

4.1.3

4.2

4.2.1

General

The High}Freq uency Mixer contains no user adjustable components inside either
the Power Supply or Generator. Any attempt at repair while the instrument is in
warranty may result in any future in-warranty service being denied.

Several components will exhibit wear with extended use and will eventually require
replacement. The failure modes of several of these components are very similar
to what causes the failure of a tungsten-filament light bulb after extended use.

a) Due to a combination of corona discharge, high voltage and high
temperature, the insulation in the capacitors and resonator coil may fail.
Corona discharge develops around microscopic bubbles within the
insulation material. Within time the corona discharge creates larger
bubbles, the process accelerating until eventually a voitage breakdown
oceurs.

D) In time the tungsten contacts will require replacement in order to maintain
the proper setting of the high voltage output.

c) When used continuously or for an extended period of time,the tungsten
contacts will begin to evaporate and condense on the plastic molded base
of the 035-0002-1 Generator Mechanical Assembly, causing a short to
develop across this component. .

it is recommended that whenever this insirument requires service, it be returned
to the factory or distributor postpaid, with a statement concerning the problem.
The instrument will be repaired promptly for a small labor and parts charge.

Repair

Only personnel familiar with electronic circuitry should attempt repair. If it is
necessary io repair while either the Power Supply cover or Generator housing are
removed, be cautious as high voltage will be present at various locations in the
circuitry. Refer to the Schematic Wiring Diagram at the end of this manual.



4.2.2 The Power Supply cover is removed as follows;

423

424

425

a)

b)

Remove the two screws from the side flap of the cover.

Carefully lift the cover from the case. Separate the Generator Handle by
removing the two quick-disconnect terminals. Grasp by the terminals,
using pliers if necessary. Take care not to tug at the wires themselves.

The Generator housing is disassembled as follows:

a)

b)

d)

9)

Remove the electrode from the socket.

Carefully remove the recessed hex nut holding the electrode socket to the
threaded nylon stud attached to the resonator coil. A special tool is
required. Order Part Number 049-0025-1. Remnove the electrode socket.

Tum the High Voltage Adjust Knob fully counterclockwise. Place a small
wrench on the flattened portion of the shaft to hold it from turning while the
knob is turned counterclockwise and removed from the shaft.

Note the number of washers around the shaft and remove. Washers are
placed on the shaft to prevent the possibility of the two tungsten contacts
inside the housing from shorting whenever the High Voltage Adjust Knob
has been turned fully clockwise. The number of washers will vary from unit
to unit, from none at all to as many as three.

Remove the wax covering the two screws on the Generator housing near
the Migh Voltage Adjust Knob and remove the screws.

The Generator housing is in two parts. Grasp the grooved portion and turn
the other portion counterclockwise to remove.

Carefully remove the electronic and mechanical assemblies from the
grooved portion of the housing. The high voltage cord set attached to the
electronics will prevent the complete removal of the assemblies from the

nousing.

The factory maintains stock of replacement parts. Consult the Parts list. A Parts
Price List if available upon request. Order paris by referring to the appropriate part
number.

Refer to Section 4.1.2 for assistance in troubleshooting possible failure modes.
If the Gienerator were accidently dropped on the High Voltage Adjust Knob, it may
be necessary to replace the 058-0004-1 Bridge Yolk Assembly to repair the unit.



4.2.6 Once repair is completed, carefully reassemble the Power Supply cover and
Generator housing. _ -

a) Reinstall the proper number of washers on the shaft of the Generator.
When any of the mechanical components of the Generator are replaced,
the number of washers required after repair may be different than before.
Use a suificient number of washers to preciude the possibility of the
tungsten contacts from shorting.

b) Replace the protective wax over the two screws on the Generator housing.
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- SECTION 5-PARTS LIST
51 Parts List

5.1.1 The major parts and subassemblies are listed for Models BD-20AC and BD-
20ACV. Commeon hardware is not listed. Parts can be ordered from the factory
or distributor by specifying the part number. A Parts Price List is available upon

request.

5.1.2 Part Number 080-1205-1 Power Supply, 115 V (Model BD-20AC)

Part Number Description \
010-0002-‘1 Transformer, Power, 115V
026-0004-3 Bushing, Restraining, Line Cord
026-0011-3 Nut, for 18 Gauge Wire
029-0001-1 Switch, Toggle, SPST
060-0001-1 Cord Set, 115V
083-0007-1 Cabinet, Power Supply

5.1.3 Part Number 080-1206-1 Power Suppiy, 230 V (Model BD-20ACV)

Part Number Description

. 010-0011-1 Transformer, Power, 230 V
026-0004-3 Bushing, Restraining, Line Cord
026-0011-3 ~Nut, for 18 Gauge Wire
029-0001-1 Switch, Toggle, SPST
060-0002-1 Cord Set, 230 V, US Style
CE0-0004-3 Cord Set, 230 V, European Schuko Style
083-0007-1 Cabinet, Power Supply




5.1.4 Part Number 080-1203-1 Generator, w/Terminals and St_rain Reliet

Part Number Description
603-3002-1 Washer, Plastic, Biack (Optional)
003-3003-1 Washer, Plastic, White (Optional)
011-0004-1 Resonator Coil Assembiy
021-0048-1 Capacitor, 2500 pF, 10 kV
025-0002-1 Printed Circuit Board
026-0043-3 Strain Relief, Black
035-0002-1 Mechanical Assembly, Complete

Generator
044-0005-1 Knob, Adjusting
045-0003-1 Socket, Electrode
060-0012-1 Cord Set, High Voltage
075-0003-1 Wax, Sealing
083-0001-1 Housing Generator, Bakelite -

5.1.5 035-0002 Mechanical Assembly, Generator

Part Number Description
007-0002 Cord Fastener, U Shaped
026-0009 Lug, Soldering
035-0001 Top Assembly, Mechanical
035-0003 Top Spring Assembly,with Tungsten Contact
C35-0004 Bottom Contact Assembly
040-0004 Bracket, Angle
044-0006 Base, Plastic, Molded
050-0037 Contact Screw, Copper-Tungsten

5.1.5 035-0001 Top Assembly, Mechanical

Part Number . Description
030-0001 Spring, Racket, Copper
050-0012 Adjusting Screw and Heat Sink
058-0004 Bridge Yoke Assembly
059-0C05 Bridge Posts (2/Set)




