OPERATING AND SERVICING MANUAL

VELONEX MODEL 350

HIGH POWER PULSE GCENERATOR:
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Thisz Manual has been revised to apply to
Unit Serial Numbers 191 and up.
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CLAIM FOR DAMAGE IN SHIPMENT

Thie instrument should be tested as soon as possible after
receipt. If it falls to operate properly, or is damaged 1in any
way, a claim should be fiied with the carrier. A full report of
the damage should be obtained by the claim agent and this report
should be forwarded to us. We will then advise you of the disposi-
tion to be made of the equipment and arrange for repalr or replace-
ment . Include model number and serial number when referring to this
instrument for any reason.

B
WARRANTY

The VELONEX Division of PULSE ENGINEERING, INC., warrants each
instrument manufactured by us to be free from defects in material and
workmanship. ©Our liability under this warranty is limited to servicing
or adjusting any instrument returned to the factory for that purpose
and to replace any defective parts thereof. Electron tubes, pllot
lights, and fuses are specifically excluded from any Jiability. This
warranty is effective for one year after delivery to the original
purchaser when the instrument is returned, transportation charges pre-
paid by the original purchaser, and when upon our examination, 1t 1s
disclosed to our satisfaction to be defective. If the fault has been
caused by misuse Or abnormal conditions of operation, repairs will be
billed at cost. In this case, an estimate will be submitted before
the work is started.

1f any fault develops, the following steps should be taken:

1. Notify us, giving full details of the difficulty and include the
model number and serial number. On receipt of this information,
we will giveiyou service data or shipping instructions.

2. On receipt of shipping instructions, forward the instrument prepaild
to the factory. If reguested, an estimate of the charges will be
made before the work begins provided the instrument is not covered
by the warranty.
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SHIPPING

All shipments of VELONEX instruments should be made via
truck or Railway Express. The instrument{s) should be either
re-packed in the original shipping container or packed in a
strong exterior container and surrounded by at least three
inches of excelsior or similar shock-absorbing material.

D

PROPRIETARY NOTICE

Information contained in this Manual 15 the property of
the VELONEX Division of PULSE ENGINEERING, INC. It 15 issued
with the understanding that none of this material may be re-
produced or copied without written permission from VELONEX.



E

MODEL 350 SPECIFICATIONS (WITH 200 GiM i JSTIVE LOAL:

Cutput Pulse Veltage: <AGOV - 2.0Kv Peak, continuously
variable.
PRF: 3pps - 100,000 pps. continucusly

variable in 9 steps.

Pulse Polarity: ) Negative. Can be inverted by
accessory plug—-in units.

Pulse Width; ¢.1 -~ 200usec, dontinucusly
variable in 7 steps.

Pulse Top Droop: 3% or 0.05% per usec max. which-
ever 1s greater.

Rise Time: 35 nanoseconds maxXimum
Fall Time: . 50 nanoseconds maximum
Duty Factor: 0 to 1% at maximum output. up

to 5% at reduced ocutput {(Scce
Figure 6-1)

Qvershoot: 5% maximum

Backswing: o 5% maximum

Pulse Top Ripple: Negligible

Pulse wiéth Jitter: <j0.l% + 0.005usecq)

Interpulse Jitter: ' <j0.l% + 0.02usecx)

Scope Trigger Output: 5V peak (into 300 chm), positive
polarity, 500 nanosco. width,

External Trigger input* 2.5v to 25.V peak. 0, 3usec

width minimum, negative polarity.
PRPF: 1 shot to 100,000 pps. PRF
should not exceced that valuc which
results in output-pulse duty factor

ol O or more. (7. o approx. 150 ohiee

L1

*  pxternal trigger determines PRF. Dcolay between trigyer and
cutput pulses is dependent upon trigger pulsc characteristics.

-5



E - (Continued)

External Drive:

Input Veoltage: **
Input Freguency:

Input Power:

Dimensions:

Weight:

Accessories Available:

Positive polarity pulse, PRP -
1 shot to 100,000 pps, 10-15V

peak (Zin = 50 chms)

105 - 125 volts

50 - &0 Hz

600 watts (with 200 watt averagoe

power output).

19 3/4% » 13" x 18"
‘ model) (26" x 19%"
container).

120 1lbs. {140 1bs.
shipping weight.}

(Cd‘ inet
X 2

"
A
4%" shipplny

approximatoly

Plug~in output units -
{See Section 2-7).

Model V-1106 220V.
Power Convertor.**

Model V- 1208 Singlc
Pulse External Trigger

External

*%  PFor operation from a 220V-240vV, 50-60HZ power source, o

Volonex Model V-1106

xternal

-y

Power Convert or

may beoemp oo
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WARNING .

The Model 350 High Power Pulse Generator contains voltages
which could be dangerous if contacted. All reasonable safety
precautions have been taken in the design and manufacture of this
instrument. DO NOT attempt to defeat the protection provided.

power should be removed and high voltage capacitors should
berdischarged prior -to any maintenance wOork.

Only reconmended replacement parts should be used.

The Model 350 should be operated and maintained only by
personnel gualified to work with high voltage eguipment. '
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SECTION I - GENERAL DESCRIPTION

1-1

1-4

Introduction:

The Model 350 Generator is designed to operate in a laboratory-
type environment. It will supply a 20KW pulse to a 200 ohm

locad without additional eqguipment. With accessory plug-in out-
put units, pulses from 0.1 to 100usec in width from the Model

350 can be stepped up in voltage or current., Polarity of the
output pulse can be selected by proper choice of the output unit.
The Modél 350 can be triggered from an external source using the
front panel pulse width control to obtain the desired pulsc width.
or it can be utilized as a pulse amplifier by driving 1t with

an external pulse. The Model 350, (not being a 'class A' ampli-
fier} will tend to 'sguare' any input waveform.

Damage in Transit:

After unpacking this instrument, if any shipping damage is
discovered, follow the procedure outlined in the 'Claim for Damage
in Shipment' in Section A of this Manual.

Accessories:

Output modules are available to provide various output pulse
‘voltages, currents, and polarities ranging from approximately
19 KV at 0.9 ampere to 40V at 400 amperes (See Data Sheet in back

of manual)
Power Cable:

The three conducter power cable of this instrument is terminated
in a polarized three-prong male connector recommended by the
National Electrical Manufacturer's Association. The ttird contact
is an offset round pin which grounds the instrument chassis when

used with the appropriate receptacle.

1l

To use this NEMA conncctor in a two-contact receptacle, o thice-
prong to two-prong adapter should be used. The ground counection
emerges from the adapter as a short lead which should L. connocte
to a suitable ground for the protection of operating prrzonnel.
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SECTION IJI -~ OPERATING INSTRUCTIONS

2.1 Controls and Terminals:

Meter .

The front panel meter contains two independent scales.
One indicates the approximate pulse amplitude at 1%
duty factor into 200 ohm load. This is intended
primarily for reference purposes, and is not to be
used for accurate adjustments. The second scale.
labeled MAXNIMUM DUTY FACTOR,., indicates the maximum
recommended duty factor for a given pulse amplitude
to avoid overload conditions. The ABS MAX Meter
indication should never be exceeded.

PRF Gelector Switch:

The PRF Selector sSwitch allows selection of the pulse
repetition range of the internal pulse generator and
alsoc is used to connect the external input to trigger
the internal pulse generator (in the EXT TRIG posi-
tion) or to drive the pulse amplifier (in the EXT
DRIVE position).

PRF FINE Control:

The PRF FINE Control is a vernier control used for
setting the repetition freguency of the internal pulse
generator when the PRF switch is set on any position
between 3 pps and 100,000 pps. It is inoperative when
the PRF selector is in the EXT DRIVE and EXT TRIG
pesitions.

Pulse Width Switch:

The PULSE WIDTH switch allows selection of the desired
pulse width range of the internal pulse gencrator. It
is inoperative when the PRF switch is in the EXT DRIVE
position.

PULSE WIDTII FINE Control:

1

The FINE control is a vernier control for setting the
pulsce width in conjunction with the WIDTH seclector
switch, It is inoperative when the PRF switch is in
the EXT DRIVE position.



[P

"

pe—

o

AMPLITUDE AND HV RESET Control:

The AMPLITUDE control provides continuous adijustment of the
output voltage from essentially zero to maximum output. This
control also contains a zero start (HV RESET) feature which
requires the control to be at zero before the high voltage
can be turned on. By-passing of zero start feature may be
accomplished by means of the HV RESET OVER~-RIDE (lock)
switch.

EXTERNAL INPUT:

A front panel BNC connector for external input is employed to
apply either an external trigger to the internal pulse
generator (when the PRF selector switch 1is in the EXT TRIG
position), or a drive pulse to the pulse amplifier (when the
PRF selector switch is in the EXT DRIVE position). The input
impedance at the EXT INPUT terminal is approximately 150 ohms
with the PRF switch in the EXT TRIG position and 50 chms with
the PRF switch in the EXT DRIVE position.

SCOPE TRIGGER:

A SCOPE TRIGGER is obtained by connecting to a front panel

BNC Connector which provides the trigger pulse for scope
synchronizing purposes. This trigger is of positive polarity
and approximately 5 volts peak. A scope trigger is present for
all settings of the PRF Selector Switch except 'EXT DRIVE'.

POWER Pugh Button:

The POWER push button is the main power switch which controls
all voltages to the unit,

1
)

10~
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10,

1l.

12.

13.

14,

HV-ON - READY Push Button:

The READY green light becomes illuminated after the unit
has reached operating temperature {approximately one
minute after applying power) and remains on until the HV
is turned on. The 'HV-ON' red-flashing light indicazates
that the power supply units are all actuated.

OVERLOAD RESET Push Button:

The OVERLOAD RESET vellow light indicates that the equip-
ment has been subjected to an overload conditicn. High
voltage is removed and may 0t be restored until after
depressing the OVERLOAD RESET push button.

HV RESET QVER-RIDE Switch:

The HV RESET OVERRIDE lock switch bypasses the zero start
feature of the HV supply. The key may not be removed in
the IN position, but should normally be removed in the OUT
position as a safety precaution.

MODEL 350~12 Plug-In Units:

The Plug-in units are listed and discussed on dats sheet
in the back of manusl.

FUSES:

The fuses are described in Section 4-6.

=1 ]



2~2

Initial Turn On:

10.

11.

12,

HV~-RESET OVERRIDE switch should be in OUT positiocon.

Plug the AC power cord into a 115 VAC 10 amp 50-60 cps
source,

Connect SCOPE TRIGGER to the -external trigger of an
oscilloscope.

Connect output of the Mcdel 350 to its load and also te the

input of the scope.

Depress POWER push button and allow approximately 60 seconds
for warm-up. (READY light will indicate when warm-up time
has elapsed).

Set PRF and Pulse WIDTH seliector switches to the approximate
desired settings.

Depress HV ON button when ready light is lighted.

Turn AMPLITUDE control 'fully counter-clockwise so that HV

RESET momentary contact switch is activated. READY light

should go out and HV ON flashing light should come on. 1If

this does not happen, repeat steps 7 and 8.

Increase the amplitude slightly and set PRF and WIDTH with
vernier controls to the desired settings.

Set BMPLITUDE to desired operating level,.
To turn the instrument to standby depress the HV ON button.

To turn all power off, depress the POWER button.
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Z2=3 Set-un Procedure:

PRE:

Select the range of the PRF with the PRF selector switchn.
While monitoring the output at a low amplitude setting, vary

the FINE control directly under the selector switch for the

desired PRF,

Width:

Select the range cof the pulse width with the WIDTI selector
switch. While monitoring the output at z low amplitude, vary
the FINE control directly under the WIDTH 5elector switch four
the desired pulse width.

Amplitude:

Set the AMPLITUDE control to provide the desired output., If

changes in load, duty factor (i.e., PRF and width settings).

or line voltage are made, the output AMPLITUDE control should
be adjusted to maintain constant output. Care must be taken

not to exceed the allowable output level which is dependent
upon the pulse duty factor. See Figure 6-1.

External Trigger:

When the PRF selector switch is in the EXT TRIG position, the
generator can be triggered from an external source by means
of a 2.5V peak minimum negative trigger pulse. This pulse
should be at least 0,3usec in width. When using wide trigger
pulses, the rise time should be 1l0usec or less. The external
trigger rate can be from one-shot to 100,000 pps. “owever,
the trigger rate should never exceed that value which would
result in an output pulse of more than 5% duty factor, If
PRF of trigger is too high, no output pulse may appear.

External Drive:

When the PRF selector switch is in the EXT DRIVE poslition, 1iwo
internal pulse generator is not used to drive the pulsce ampii-
fier. In this application. an external pulse is fed io the
external input which is terminated inteo 50 ohm (when used for
external drive). The pulse amplifier is to be driven from an
external positive 10V or greater pulse source. However. the
pulse amplitude should not exceed 30 volts with a duty factor
less than 5%, The pulse amplifier is nol o Class 'AC amp b b brey
therefore, some shaping of the output pulsc will occur. The
pulse amplifier will tend to ‘sqguare' any input signal. PRF of
the axternal drive may be any rate between zero and LOUKC. D v
factor may be increased up to 5% at reduccd output levels. To

PRI" and width controls are inactivated in this position. Other
controls are unaffected.
~13-
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2-4 (werload Protection

The OVEKLOAD RESET switch removes high voltage when the out put
tube plate current is exceeded., If an ~verload occurs. the
yellow (OVERLOAD RESET) indicator lights. and the HV-0Y flasher
goes off, After removing the overload. turn the AMPLITUDE con-
trol to zero, and depress the OVERLOAD RESET button. The OVIR-
LOAD RESET light should now go off and the green READY light

come on. Operation is resumed by turning the AMPLITUDE control
completely counter clockwise to activate the HV RESET switch,

The HV-ON red flasher should come on, Then the AMPLITUDE control
should be increased slowly to the desired operating level,

5 High Voltage Reset Override

As a safety precaution, the Model 350 contains a feature that
requires the output amplitude to be set to zero before the Hv
supply can be energized, If desired, this feature can be over-
ridden by means of a key switch located on the front panel.

The key is removable from the switch only in the OUT position,
When this switch is in the IN position, high voltage may be
turned off and on simply by depressing the HV~ON READY switch
(without turning the AMPLITUDE contrel to zero).

2=6  Qutput Plug-In Module

The Model 350 is supplied with output terminals on s plug-in
medule which can be replaced with alternate accessories to

provide higher output voltage, higher output current, and for
positive pulse polarity. The module is removed hy unscrewing

LLLLLL LU L

the two front panel knobs on the plug-in unit. TInterlocking
) 'ﬁ is provided to remove the high voltage when the module is
W' removed,

2-~7 Standard Accessory Plug-Tn Units

} A data sheel in the bk oof Lhils manusl lists Lhe sUominged
Plug-1Tn Qutput Unite availlable,

epewm

*Accessory outpul Units, other than standord, will be guoted on
request. Pleasse advise the VELONEX Sales 0Office of vour special
requlirement s,




1md

o
il

[

¢
g

el Soma

G sl ey

SECTION I1I - CIRCUIT DESCRIPTION

3~1

Eo— i) it

General

-The Model 350 employs an oscillator to establish the pulse repeti-

tion fregquency, a timing circuit to control the pulse width,
followed by a four stage pulse amplifier. The first amplifier 1is
AC coupled to a second stage which is DC coupled to a cathode
follower which is also DC coupled to four parallel cutput amplifier
tubes. Output amplitude is controlled by varying the DC voltaage

©n the output stage. Figure 6-2 is a block diagram of the major
elements of the Model 350. Figures 6-3, 6-4 and 6-5 are schematic
diagrams of the pulse generator, pulse amplifier, and power supply
and control circuits, respectively.

Control Circuits

The following control circuitry is employed in the Model 350:

(a) Warm up delay circuit - &4 time delay relay Kl provides
heater warm up time prior to application of high voltage.
When time delay relay Kl closes, it actuates relay K2, which
in turn supplies AC power to the power supplieg and also
lights the 'Ready' panel indicator.

(b) High-Voltage on Circuit - After Relay K2 and the 'HV-ON' switch
are both closed and either the 'HV-RESET OVERRIDE' (lock
switch) is 'OUT' or the 'HV-RESET momentary contact is
actuated, relay K3 latches. Thisg supplies power to the high
voltage supply and actuates the 'HV~-ON' flashing panel
indicator. It is not apparent at the front panel whether
the 'HV-ON' switch is open or closed; therefore, this switch
may have to be pushed a second time if the HV-flasher does
not light after the first attempt to actuate the high voltage.

(c) Overload protection - If the average current in the high-
voltage power supply is exceeded, relay K6 closes and causc e
relay K5 to open the high voltage circuitry. This alsoc causes
the 'OVERLOAD-RESET' panel light to be energized and turns
off the 'HV-ON' indicator. The solenoid of relay K6 is heavi by
by-passed to prevent tripping the overload relay by transicnts
or surges,

15



3=-3 High Voltage Power Supplies

Ly L by

A variable DC voltage from 0 to -3500 volts supplies potential
to the cathodes of the four output tubes. Another variable DO
voltage from 0 to +900 volts is also generated to operate Lho
screen grids of the output tubes. These two power sources ar¢
designed so that their outputs wvary together as the pulse ampli-
tude control of the Model 350 is adjusted. Since several stages
of the amplifier are DC coupled, the power supplies are added,
{or referenced) to the high voltage power supply (as shown in
Figures 6~2 and 6-5). The cathode of the cathode follower :s
supplied from a DC source -210 volts with respect to the high
voltage, the cathode of the preceeding amplifier is supplied from
a DC scurce -340 volts with respect to the high voltage and ihe
plate and screen of this stage is supplied with a voltage +120
volts with respect to the high voltage. Voltage regulator tubes
are emploved in the -210 volt and -75 volt supplies.

3-4 PRF Oscillator and Pulse Width Circults:

The PRF generator consists of uniduncition transistor -202.
operating essentially as a relaxation device. Switch 5201D
selects the capacitor value to give the desired repetition
range in conjunction with R-205, which acts as the “FINE PRF"
control. At the highest freqguency range., the emitter fixed
2 resistance is lowered by paralleling R-224 across R-223. In the
) "EXT TRIG" position, unijunction Q-202 is not used. The external
input is fed through pulse-transformer, T-201 to the subsequent
circuits.

The input pulse from either the unijunction or external input

is amplified and shaped by switching-mode transistors (-202 and
0~204. This pulse ig then fed to the base of ~-205 which is one-~
half of a duration-controlled one-shot. (Q-205 is normally ‘on’
but turned 'off’ by the trigger pulse. The collector of O-200

i coupled Lo the base of 0=200 Uhrougis one ol the vamp=1 imig

{
o

capacitors sclected by "WIDIH" range switeh $-2028B.  'The ramp-
timing capacitor is charged through a constant-current source
g consisting of Q-201 and its associated circultry. UFINE WIDTIC

control, R-203, scis the voltage Lo which the ramp will riso,
Internal adjustment, R~-241 allows factorysetting of the fixed

,E rosistance in series with {he fine width control to ansure |
- Lhe pulse will be present al Che wminimum setting of Lhe width
conlirols.

16



- Because R-218 is a relatively low resistance, the signal at

the base of transistor 0-206 is differentiated. Therceiorce the

" base drive drops tc zero after the ramp run-up is stoppoed by the

o width control setting. The signal at the collector of -2006 is
rectangular and holds (~-205 'off' for its duration. This pulsc

. signal is coupled from the emitter of (¢-206 through transistor

- amplifier - shapers Q-207, Q=209, and 0~210. The output pulse

is fed through capacitor Cl to the first pulse amplifier.

The 'Scope-Trigger' output 1s derived from the transistorized
blocking oscillateor Q-208 which is driven from the output signal
1 of 0=210.

The +30 volt, +12 wvolt, and ~12 volt power supplies are Zener
regulated as shown in Figure 6-5,

- 3-5 pulse Amplifier

The positive pulse output of the pulse generator is fed to the

grid of V1 {6CW5} which is operated as a Class A amplifier.

The plate signal is fed through a 0.25uf 4RV capacitor to the

grid of V2 {(6CW5). V2 is biased such that maximum plate current

flows in the absence of an input signal. Negative pulses from V1

; turn off V2 during the pulse interval. Shunt peaking is employed
in the first two amplifier stages to enhance pulse rise and fall

. times, Positive pulses from the plate of V2 are coupled to the

! grids of the four parallel output tubes V4 through V7 {4CX350a).

All DC potentials supplied to V2 and V3 are referenced to the
: variable negative high-voltage power supply used for the output
wwj : tubes. This allows DC coupling of tubes V2 through V7.

A fixed veltage supply between points Z and Y {on Figure 6-4}, is
employed to provide proper biasing of V3. Another fixed voltage
supply between points Y and X {on Figure 6-4) is employed to
provide cuboflf bias Lo the outputl tubes between pulses. The
sercens of Lhe oulpul lubes are operalod ot o vardable DC vollage
which is approximately proporticnal to their plate voltage. A
varistor neitwork (RV1 through RVS5) is used in the screen-grid

el

{

_M} circuit of the output tubes. The varistors, in conjunction with
a LS5K resistor {R47}, prevent ithe screen voltayge from rising
M;E“ cxcessively when the amplitude control is near maximum and when

T
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tittle current i1s drawn from the output tubes (1.e. under
low duty-factor conditions).

woaeiscll

{
i

The Model 350 is designed to provide pulscs at duty-factors
up to 5%. ilowever. the first amplifier and cathode-follower
“circuits are designed to prevent exceeding tube ratings 1if
the duty-factor i1s oxceeded.

A diode network (CR1 and RZ8 throudh R31l) 1s employed in the
output circuit to prevent damage to the output tubes or a
transformer connected to the output due to excessive pulse
'backswing'. o

If a DC potential is present in the load circuit. Velonex
V-1102 plug-in should be employed. (See Dalta Sheet i1 back
of manual.) '

Qccasional internal-{flash breakdowns {or '"arc downs') arc

to be expected in power tubes used in pulse service. This
occurance s infreguent and random; however. the prcbability
of occurance is a function of a number of factors. Arc-
downs are more likely to occur after the tube has been idle
for some time., after severe vibration. under conditions of
high pulse repetition rates. and when feeding highly inductive
loads. Normally, the arc-down within the tube clears itself
and is not destructive to the tube. In corder to protect the
Model 350 and the external lcoad from damage if an arc-down
should occur. a special fast-blowing fuse is employed in the
I‘ Model 350, Section 4-6 describes how to replace this fuse

| WO R B A IR I I

N

1f necessary.
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SECTION IV -

MAINTENANCE

General:

Before attempting to trouble-shoot this instrument, completely
study and understand the circuit description of Section IIT.

Cooling:

The Model 350 utilizes both convection and forced air cocling,
therefore, all vents in the rear of the cabinet must be clear
of obstructions. In rack mounted@ units it is also necessary
to avoid blockage of the required airflow.

Cabinet Removal - (Not Applicable for Rack-Mounted Units)

. To remove the instrument from its cabinet, remove the eight

screws from the front panel, (four on each side) and slide the
instrument forward clear of the cabinet.

Cleaning:

Periodically inspect the instrument for dust accumulation. If
necessary, clean by use of a vacuum cleaner or by blowing out
dust using air under moderate pressure.

Pilot Lights:

Incandescent panel lights are used to indicate POWER, READY,
HV-ON and OVERLOAD RESET. Panel lamps for these indicators are
replaceable from the front panel by snapping cut the translu-
cent cover from each switch. Six volt, number 328, lamp bulbs
are used. In order to provide an additional safety measure,

two lamps are’ connected in parallel in each indicator. There-
fore, if any indicator light becomes dim (due to one lamp burn-~
out) the burned out lamp should be replaced. This should prevent
the possibility of having the high voltage on in the absence of
the red filashing indicator light. Panel lamp replacement may bo
facilitated by the use of a tamp replacing tool {such as a Micro-
switch type 15PA19 tool).

19
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Fuses

Four fuses are employed for instrument protection. Three of
these are easily accessible on the back of the instrument with-

out removing the rear panel. 8 Amp. 2 Amp. and % Amp Slo-Blo
fuses are used to protect the entire unit. the intermediate DC
power supply. and the low DC power supply. respectively. Should

any of these fuses blow. after removing the cause 0f the failure.
replace with the same type fuse as in the original eguipment.

The fourth fuse is used to protect the instrument {and the ex-
ternal lecad] in the event of “arc-down® 1n any of the output
amplifier tubes (See last paragraph of Sec. 3-5). This fuse 1is
located in the compartment housing the output plug-in module.

To replace. remove the module. and unscrew the two screws holding
the fuse cartridge on the back of the compartmeni. Use care to
prevent dropping the screws into the instrument. Since the fuse
{(F4} employed is a specially-selected fast blowing unit. no sub-
stitution of fuse type should be made as this may defeat the
protection provided. Make certain after installing a replacement
fuse that the two screws are securely tightened. ‘

interlocks:

Two interlocks are provided for safety. One interlock shuts off
the high voltage when the output plug-in module is removed. The
other interlock opens the main power line when the instrument is
removed from its cabinet or when the rear panel is removed.

Instrument Failure:

By carefully observihg the symptoms. and by referring to the
block diagram (Figure 6-2} and the schematic diagrams {Figures
6G-3. 6-4. and 6-5). most troubles can be pinpointed guickly to
a particular circuit. As an aid to trouble-shooting procedures,
a trouble locating chart (Figure 6~6) is provided. &ignificant
voltages and waveforms are shown in Figures 6-3. 6~4, and 6-5.
Voltage readings are given for the conditions described on the
diagrams. i

Power Output Tube Replacement:

In order to prevent unseating of the power cutput tubes (4CH350A%:
tduring shipping or moving of the Model 330. a special hold-down
fixture is used. To replace any power output tube proceed as
follows: '

o



1. Remove the four cross-recessed 10-32 screws attaching
the hold-down fixture to the heat dissipators on each
cutput tube.

2. Remove the one cross-recessed 6-32 screw near the front
edge of the fixture attaching it to the metal conductor
which runs to the terminal on the plug~in housing. DO
NOT remove the two 4-40 screws behind the 6-32 screw.

3. Remove the two cross-recessed B-32 screws connecting the
fixture to the bracket on the side wall of the model 350.

4. Lift the fixture off. DO NOT unsolder any component.
5. Remove the output tube{s) with their'heat dissipator{s),
6. Separate the tube(s) and dissipator(s).
7. Replace by reversing the above process.
All screws reguired to be removed engage threaded matinug
parts. ©No loose nuts are involved. Care should be taken

to reseat and securely tighten all tubes and components
. in re-assembly.

4-10 Overliocad Protection:

The value of R46 is approximately 75 ohms. The exact value has
been selected at the factory to match the overload relay K6.

In the event that a replacement of ither overload relay K6 or
resistor R46 becomes necessary; after replacement of K¢ or R46.
check the output power level at which the protective circuitry
becomes operative. This is best done by operating the Model 350
Generator intc a 200 ohm + 1% resistive lcad (300W minimum). =

Set the pulse width to approximately 10us, PRF to 1000 pPps. and
the amplitude to 2KV. Hold the amplitude constant by re—adiusting
the Amplitude Control 'n the front panel, while increasing the
pulse width slowly to the point where the yellow overlosd indi-
cator just Llights, The overload indicator should ligh% when the
pulse width is increased to between 13us and léus. If the indi-
cator lights for too narrow a pulse, R46 should be reduced by
approximately 10%. If lighting the indicator requires a wider
pulse R46 should be increased by approximately 10%. The above
test should then be repeated and R46 re-adijusted if regulred.

If preferred, K6 and R46 replacements may bhe obtained from the
VELONEX factory in matched pairs.

*A V~-1121 plug~in unit may be used for this purpose. {Sec
Datn Sheet in back of manual).
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STANDARD* ACCESSORY PLUG-IN Ui{ITS FOR VELONEX MODELS 350 AND 570

Table 1 hists the standard Plog-in Outpur Units availablo.
“Positive™ units are polarity fuverting (Le, positive pulse
output results when used in the Model 350 or 5707,

“Negative™ units are non-inverting.

V-1102 allows insertion of any DU voltage between -+-1.5
KRV and —2.35 KV in series with the external load and
the Model 350 or 570 cutput pulse. It also may be used

for DC blocking.

V-1121 consists of 2 200 ohm internal load and a 1000: ]
attenuator. Two output terminals arc provided: one of
these connects io the full output signal (0-2KV), the
second provides a 1000 times {~-2%) attenuated signal
{0-2v) of the same wave-shape. This allows low-level
monitoring of the generator output without the need for
high voltage probes. Since the unit is internally loaded,
the output from the high voltage terminal should be con-
nected only to a high impedance (>2KQ). The output
impedance of the attenuated output is 25 ohms. {If this
signal 1s fed to a Jow impedance termination, a correction

factor for the attenuation ratio should be made).

When using output modules, some power loss oceours;

-therefore, the maximum power output of the Modei 350

or 570 Generator may not be available to the load.

Moderate waveform degradation occurs and varies over
the range of plug-ins depending upon actual generator

control settings and loads used.

!
¥

Typical average characteristios when using vither e
Model 350 or 570 in the Noo-Bust Made, are:

Data and Prices shown subjret 10 charme withou! nolioe. 1074,
H

velonex division of pulse engineering, me.. 560 robei) ave, santa clara, cabiforma 95050 (3083244 7370 dwx 914 238 014

Pulse Top Droop: O units miarked T Pelee wiedth
rauge E-Hpsee” typical droop s
up to 0 at Hes: propordonately
lees {or shorier pulses.
O oty narked Tor Palse width
vt CHEI0G pec” tvpieal droop
Moup to 150 At 1B0ps: proporton-
ately Jess for sherter pulses,

Rise and Fall Times:  80ns for output units with neminal
pulse widths =2 1 psec,

OAusee for owput units with nom-
Jnal pulse widthe < 1lpsee exeep
Vo100 and NI008, which have
vise and Tall thmes of approximaiely
2usec.

Jusee for ontput units with noninal
pulse widths < 100 psecs exeept
V1077 and V-1124.0 whielh have
rise and fall times of approximately

4usec,
Owvershoot: 5%
Backswing: 2547

When using the Maodel 570 in the Burst Mode, the max.
imum gate width for 10 percent droop at 50 percent duty
factor, is twice the maximum nominal pulse width in the
Noun-Burst Mode, except for V-1077, which has a 1)
percent droop at 120usec gate width!

Within the Burst {when using the Model 5703, the max-
imum post-pulse swing of the polarity opposite to the
pulse varies between 10 and 50 percent, depending upon
the plug-in type; the maximum post-pulse swing of the
same polarity as the pulse is 15 percent, except for V-1088
which is approximately 25 percent.

Price for Std. Plug-in Units: $295.00 cach FOBR Santa
Clara except Vo114 which is $395.00 OB Santa Clara,
Shippinges Weigdhts =7 10 s e

*Accessury output units, other than standard, will he
quoted on request 1o the VELONEN Sales Office,

velonex

Fimyenn oF Peie Laquaniany M
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