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FIVE-YEAR WARRANTY

Electronic Measurements, Inc. warrants this equipment manufactured
by us and seold by us or our authorized agents to a manufacturer or
end user to be free from defects in material or workmanship. Our
liability under this warranty 1s limited to servicing and repair or
replacement of parts when equipment is returned to us with trans-
portation charges prepaid within a period of five vears after
original shipment and when the equipment is shown by ocur inspection
to be thus defective, normal wear and tear excepted.

This warranty does not apply to egquipment subijected to abuse or in-
correct installation or operation, nor to equipment repaired or
modified outside of the Electronic Measurements, Inc. factory unless
pricor written approval to make such repairs or modifications has
been received from the factory. The foregoing warranty is in lieu
of all other express or implied warranties except of title,
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CAUTION

While this supply is designed for safe operation certain precauticns
must be observed. The unit is intended to be operated by techniecalilvy
competent persconnel generally familiar with the principles of elec-
trical safety.

t
Whenever the AC power supply circuit is energized there are EXPUSED
LETHAL VOLTAGES within the enclosure. Hence, the supply circuit must
be turned off by unplugging the unit or, in the case of units hard
wired to the power source, removing the line fuses or securing the
breadaker supplying the unit before attempting any operation reguiring
entry. Remember that even after the line is disconnected energy can
still be stored in capacitors and such unexpected places as the
interwinding capacitance of transformers.

The input, output and sensing terminals of the supply are all poten-
tially hazardous, These risks are not always obvious. Moest peaople
are aware of the danders inherent in high voltagde equipment. However,
available energyv must also be considered. For example, the output
terminals of a 5 velt supply are not usually thought of as dangderous.
In addition to the steadyv state energy available, such supplies are
tyvpically terminated by very large capacitors, which can deliver huge
surge currents. Consider what could happen if a ring, wrist watch,
or other metallic object attached to a person were tec short across
the output of such a device.

High current supplies are capable of vaporizing metallic objecis,
such as screwdrivers. This can result in molten metal being
spraved on people.

Exercise extreme caution when using these supplies.
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> ELECTRONIC
B4 M%ASUREMENTS

MEMORANDUM TO USERS OF E/M POWER SUPPLIES IN RACK INSTALLATIONS

All E/M power supplies have been designed and tested to
provide full rated current and voltage throughout the specified
line voltagde rande at the rated ambient air temperature. To
achieve this maximum rating, airflow as provided bv the internal
tans, proportioned and directed by chassis openings and internal
partitions, must not be impeded. It is not required but is
desirable to prevent blocking air openings on the top of the

supply.

On 3 Phase TCR supplies, air enters the unit on the right-
hand side at the location of the fans and is transferred
through the supply in a horizontal direction toward the left.
Airflow is reduced any time there is a negative pressure at
the air inlet or posistive pressure at the air outlet. Each
fan is capable of providing 100 to 130 cubic feet per minute of
air flow (CFM) at zero static pressure. The supplv_itself
produces some restictions to this flow so that approximately 80%
of the airflow is available. As static pressure increases, caused

by additonal restriction of airflow external to the power




supply., the efficiency of the fans drops significantly zand airtlow
is greatly reduced. This reduction in airflow causes a substantial
increase in internal temperatures of the supply, frequent

thermostat shut down and reduced power supply reliabilty.

On S$ingle Phase TCR power supplies, air enters the sides of
the power supply and is exhausted out the rear. On the EMS series
air enters the unit by means of slots in the front panel and along
the sides and exits primarily from the rear. The same airflow

considerations as previously discussed are still applicable.

ldeally when power supplies are mounted in a rack, the rack
should have no sidés or rear coveré. Since this is usually not
practical or safe, the installer must consider the effect of any
enclosure on power supply airflow. Since the power supplies are
heavy they must be supported by some sort of rail along the gides
of the supply, front to rear. This rail must be chosen for proper
strength but must not be either too close to or extend up too far
along the side of the supply or airflow will be blocked. To
minimize vertical height use an angle iron of substantial cross
section and unequal leg dimension. Do not support the power supply

from the front panel only in an attempt to minimize this problem.




The rail does not need to be continuocus from front to back to
support the supply but for safety and ease of installiing and

removing the supply it usually is,

Most commercial racks are available with louvered =ide Panelis
and doors, Side panels are also available with an extended depth

which provides an additional plenum space on each side of the vack

for improved airflow,.

Burn-in syvsitems impose two additional considerations for power
supply installation. Fhe supply rack is often placed next te the
Gvén and is sometimes integral with the oven. The thermal
insulating qualities of the oven both through conduction,
convection and radiation can impart substantial heat to the power
supply rack and subsequently to the power supplies. 1t it is
possible, separate the supply rack from the oven by a combination

ot space, insulation, reflective surfaces or moving air,

The ambient air in burn-in rooms, especially in tropical
climates can also be very hot. Freguently high humidityv is also
vresent, This situation, while not ideal for power supply
longevity, should itself cause little difticulty, When combined
with insufficient airflow, however, it can gsignificantly affect
power supply reliability and the usable output current capability

of the power supply.




The rack must exchange with ambient temperature air the same
number of CFM as the power supplies circulate or the power suppl:y
exhaust air will be recirculated many times resulting in a
continuously rising temperature until some elevated thermal
egquilibrium is reached. Each 3 1/3" fan in the svstem fransfers
40 CFM while each 4 5/8" fan moves as much as 140 (CFM. Air must be
exchanged from outside to inside to outside the.rack at a CFM value
egual to the sum of the CFM ratings of ail of the fans in all of
the power supplies. In addition this transfer must be accomplished
in such a way as to not impede =ach power supplies’ internal
airtlow, When figuring out how to accomplish this is in anv given
installation consider anv action which would tend to increase air

pressure at air outlet points is beneficial to supply cooling.




ELECTRICAL STANDARDS

All companv primarv standards are either certified directly or are
traceabhle to certification by the Naticnal Bureau of Standards.

CLAIM FOR DAMAGE IN SHIPMENT

This instrument received comprehensive mechanical and electrical
inspections before shipment. Immediately upon receipt from the car-
rier, and before operation, this instrument should be inspected
visually for damage caused in shipment. If such inspection reveals
internal or external damage in any wayv, a claim should be filed 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 vou of the disposition to be made of the eguipment and arrange
for repair or replacement. When referring to this equipment, alwavs
include the model and serial numbers.

RETURNING EQUIPMENT ’

Before returning anyv equipment to the factory, the following steps
should be taken:

1. Notify Electronic Measurements, Inc., at 300-631-4298. Give a
full description of the difficulty including the model and serial
number of the unit in question. Upon receipt of this information
we will assign a Return Material Authorization number (RMA} and
give you shipping instructions.

2. Equipment returned to us must be packed in a manner to reach us
without damage, and the shipping container must be marked with
the RMA number in an area approximate to the shipping label with
numbers that are easily read. All returned units that do not
show the RMA number on the outside of the container will bhe
refused,

3. For non-warranty repairs, we will submit a cost estimate for your
approval prior to proceeding.
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INSTRUCTION MANUAL
HCR POWER SUPPLY

SECTION T

GENERAL INFORMATION

DESCRIPTION

This manual contains operation and maintenance
instructions covering the Electronic Measurementis,
Inc. series of Single Phase Triac Controlled power
supplys. These supplies are constant voltage and
constant current automatic crossover sources of
regulated D{ power packaged in 5.0 inches without
rack adapter and 5§ 1/¢ inches with rack adaptor
tor side by side mounting in 19 inch relay rack
enclosures.

SPECIFICATIONS

The following specifications describe the published
operational characteristics of this series of power
supplies.

250 Watts nominal output.

AC Input: 250 watt model, 105-130V, 47~63Hz
optional. Units are shipped with terminal block,
line cord available on request.

REGULATION:

Voltage Mode: For line voltage variations
and load current variations within the rating
of the supply, the output voltage will not
vary more than 0.1% of the maximum voltage
rating.

Current Mode: For line voltage variations
and load voltage variations within the rating
of the supply, the ocutput current will not
vary more than .20% of the maximum current
rating.

On those units in which the percentage of
voltage or current ripple exceeds the spec-
ified regulation. the regulation will appear
to be degraded due to the effect of this
ripple on the measurement.

RIPPLE:
Measured with either positive or negative
grounded and 100% output voltage and current

into a resistive load. {See rating chart)
{At 50Hz AC input is 30% above 6U0Hz rating!
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STABILITY:
The output voltage or current will remain
within 0.05% for 8 hours after warm-up, with
constant external =ffects.

TRANSIENT RESPONSE:
Upon instant application of loads up to 50%
of the maximum 7rating of the supply, the
output voltage will recover to within 1.0% of
its final value within 50ms. Instantaneocus
line variations are corrected to 1% within
50ms of their occcurrence.

TEMPERATURE COEEFEICIENT:
Output voltage T.C. is 0.02% per degree C of
maximum rating. Output current T.C. is 0.03%
per degree of maximum rating.

QOPERATING TEMPERATURE:
0-56 Degree C {(0-40 Degree C for 50Hz input}
with no derating required. Derate current
linearly to 50% of rating table (pdg. } at
71 Degree C ambient.

STORAGE TEMPERATURE:

~40 Degrees to +85 Degrees C

GENERAL

RESOLUTION:
The voltage contreol is a ten turn potentio-
meter. The current control is a one turn
cermet tyvpe potentiometer.

INSTRUMENTATTON :

Voltmeter. ammeter and mode of operation
indicator lights.

CONTROLS .

Circuit breaker on/off control, voltage and
current controls.
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COOLING:
All units are fan cocled and thermostatically
protected. Air enters at sides of unit and
exits at the rear. Consequently, no heat
will be applied to other sguipment above or
below the power unit.

S1ZE:

5.0" high, 7.75" wide, and 19.0' deep.

RATINGS AND ADDITIONAL SPECIEFICATIONS

VOLTAGE | CURRENT | CV-rms ! | CC-rms 2 | % EBEFF. i AC INPUT CUR.
! {aMPs) RIPPLE/REG | RIPPLE/REG | (NOMINAL}! | @ 113V AC INPUT)
oors 1 a0 1 somv i sowa 1 s i P
o-10 i 25t sowv i 27sma 1 62 1 .
Tose0 1 13 somv i sswA i er . a4
“o-30 1 s ¢ sowv | a5ma 1 er i A
To-10 ;& i toowv  { 2ma i 70 4
0.0 14 ¢ tzowv tswa i 15 1 s
Tosso 1 s i isomv i ewa {15 & &
To-is0 1z i 3oomy i 4.5wa 1 80§ .
To-300 1 .e i soomv ! z.sws i 83 . a1
1..______......_.,______....__.._______.__________.__.___é __________________________________________
MV or .1% whichever is greater. MA oy .25% whichever is greater.

FINISH:

Front panel painted tan; markings are black silk
screened. All other metallic parts are either
rlated or chemical film treated.

NOTES:

For operation at 50Hz, ripple & transient response
is degraded by a factor of 30% from 60Hz ratings.

On those wunits in which the percentage of voltage
or current ripple exceeds the specified load
regulation, the lcad regulation will appear to be
degraded due to the affect of this ripple on the
measurement,
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1.3

FEATURES

The single phase triac line contains electrical and
mechanical features, many of which will be des-
cribed in additional detail in other sections. Some
of these features are as tollows:

- Circuit Breaker input protection.

- Optional adjustable over voltage protection,

- Remote programming of voltage and current obv ex-
ternal voltage, current, and resistance.
Remote sensing.

- 10 turn high resclution voltage control.

- 1 turn, cermet (high resolution) current control.
10 turn current control optional.

COOLING

Each power supply enclosure is cooled by a suitable
sized blower fan exhausted warm air to the rear,
Fresh air intake is from each side. No surface of
the supply radiates heat to adjacent equipment. At
least five inches of space should be allowed behind
the supply & one inch along each side in the vicin-
ity of the air inlet holes for unimpeded air flow.

MECHANICAL

The supply is capable of being rack or bench mount-
ad, For rack mounting, additicnal support other
than that provided by the front panel is required,
except for short term stationary mounting. Angle
iron slide in mounting support or cross beam member
support are required for permanent mounting,.

INSTALLATION

This supply is intended for rack or bench mount.
Horizontal mounting is preferred, however, mount-
ing in anv position is allowed. DO NOT cperate
the supply continuously with the covers removed
since the air flow pattern with the chassis will
be adverselv affected.

POWER REQUIREMENTS

A suitable source of AC power is required for this
supply. The unit will operate on 50 o1 60Hz line
frequency. The line impedance from the power
source should be fairly low since high peak cur-
rents are drawn. The service rating and connecting
wire AWG is in the table shown below.

NOTE: This rating is not the actual specified line
current, but is a slightly higher service
rating.
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250w

120V 220V
SERVICE RATING AWG SERVICE RATING AWG

154 #14 7.5A #16

Load line power runs should be made with conductor
sized to match the current ratings of the supply.
The following chart mayv be helpful in determining
the proper =sizes.

CURRENT RECOMMENDED AWG
30A 10
20A 2
15A 14
10A 16
8A 18
6A 20
LESS 20
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SECTION 11
OPERATING INSTRUCTIONS

CONTROLS AND INDICATORS

The front panel surface contains all the controls
and indicators necessary to operate the supply in
its normal mode. From left to right these include

1} Circuit breaker - ON/OFF switch

2} PC Voltmeter

3) Voltage adjustment control and Mode of opera-
tion indicator iight

y DC Ammeter

} Current ad.justment control and Mode of operation
indicator light

4
5

GENERAL OPERATION

As shipped, the power supply is connected for local
gsenging, internal programming and nominal AC input
as specified on rear of unit. The front panel
voltage and current controls will set the boundary
limits for the output voltage and current limits
respectively. The impedance of the load will
determine whether the unit is voltage or current
controlled and the illumination of the respective
mode indicator light will indicate the state, If
either control is set to maximum counter clockwise
rotation, the other contreol will have 1little or no
effect. Each control must be set tce the appropriate
position for the proper operation,

PREPARATION FOR USE

UNPACKING

Carefully unpack unit saving all packaging material
and included enclosures. Inspect for possible
shipping damage. Check that there are no broken
knobs or connectors, that the external surface is
not scratched or dented, that meter faces are not
damaged, and that all contrels move freely. Any
external damage mav be an indication of internal
damage.

ELECTRICAL CHECK

Check that the barrier strip jumper straps are as
shown in the figure depicting "normal local sensing
and programming configuration”. It is recommended
that the following brief electrical check be made
shortly after unpacking the supply.
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Set all controls to full counter clockwise, turn
the circuit breaker ON/OFF switch to "OFF" and
connect a short circuit to the power output
{Terminals 2 & )} terminal block rear panel or

front terminals. WARNINKG: Never attempt to remove
the power from the supply by means of the barrier
strip (Terminals 1 & 5) since the wiring is not
sized to handle the current capacity of the supply.
Connect the supply to a suitable source of AC
Voltage. For this test only 50% of rated AC current

is required. Turn the circuit breaker ON/OFF
gawitch to "ON". The fan should start.
There should be no output voltage or current. Ad-

vance the voltage control one turn clockwise and
slowly advance the current control. The DC ammeter
should deflect smoothly from zerco to the rated
current of the supply as this control is advanced
to full clockwise. Return all controls fully
counter clockwise and turn supply off. Disconnect
output terminal block short circuit. Turn supply
ON, advance current control 1/4 turn and slowly
advance voltage control. The DC voltmeter should
deflect from zero to maximum rating of the supply.
If anyv of these events does not occur, the supply
is defected and should not be cperated. Depending
on circumstances, either warranty service or
troubleshooting as described elsewhere in this
manual is required.

MODES OF OPERATION

The following five paragraphs discuss the various
standard and optional modes of operation built into
the design of the power supply.

NORMAL MODE

When shipped from the factory, the supply is con-
figured for local sensing and internal adjustment
control. Local sensing is accomplished by having
barrier jumpers in place between TB2-1 and 2 and
TB2-4 and 5. This connects the point of voltage
sensing of the internal control circuitry to

power output terminals. Internal or local voltage
and current contrel is present when barrier jump-
ers are present between the following groups of
terminals on TB1: Connection of terminals 1,2 & 3
connect the voltage programming current to the
voltage sensing amplifier input and to the internal
programming resistance {Ad justment Control}l.
Connection of 5,6 & 7 interconnect the current
programming current, the current sensing amplifier
and the current programming resistance {current
adjust control). Normal mode operation is usually
used in most applications. All performance
specifications unless otherwise stated, are defined
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in this configuration. Ripple, programming speed,
transient response and stability are optimized with
the supply so configured.

REMOTE SENSING

in applications where the effect of the voltage
drop (IXR) of the I{ load wires would adversely
effect the performance of the load, it is pos-
sible to sense the voltage at the load instead of
the supply terminals. Remote sensing will therefore
remove the effect of changes in the load current
through the power distribution system. To operate
in this mode, disconnect the Jjumpers between TB2-1
and Z, and TBZ-4 and 5, Connect one end of a
twisted pair of #20 AWG wires (shielded if strong
AC or RF fields exist) to terminals 1 and 5 of TB2
and the other end of the pair to the point at the
load. The wire connected to terminal 1 must be
terminated at the positive point of the load and
the wire to terminal 5 to the negative point of the
load. It 1s sometimes necessary, to assure stabil-
ity, to connect a capacitor within the range of .5
to S0ufD at the point of load or near the point of
load at the point the twisted pair of sense leads
Join if the sense points are separated by some
distance. If the capacitor used 1is electrolvtic,
be sure to observe polarity and voltage rating.

REMOTE PROGRAMMING

The supply may be operated in a remotely programmed
mode (externally controlled) by the use of external
resistance voltage or current control.

WARNING: If the contrel function in external pro-
gramming fails so that the supply is programmed to
voltage levels greater than 15% above ratings,
damage to the electrolvtic filter capacitors will
CCCUr . To protect against this, it is suggdested
that the over voltage protection module option be
used which will limit the maximum voltage excur-
sion and safely shut the supply down.

REMOTE PROGRAMMING, EXTERNAL RESISTANCE

Voltage Channel: Remove barrier jumper between
TB1-2 and 3. Connect the external programming
resistance between terminals 1,2 and 4. The
programming resistance is 5000 ohms for full
rated vecltage output. For any veltage output
within the range of the supply:
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2.14.3.4

=

1.3.3

R DESIRED VOLTAGE
prog {(OHMS) = —-=w——--om—-—- _———— X 5b000o
FULL RATED CUTPUT

Current Channel: Remove the barrier jumper
between 6 and 7. Connect programming resistance
between terminal 6 and 8. The prodramming re-
sistance for full rated output is 100 ohams. For

anv current within the range oi the supply:

DESIRED VOLTAGE
prog (OHMS) = —-—=-w-—=e-—w=m X 100
FULL RATED OUTPUT

REMOTE PROGRAMMING, EXTERNAL VOLTAGE

Voltage Channel: Remove barrier jumpers between
1,2 and 3. Connect tThe source cf voltage program-
ming between terminal 2 {positive) and terminal 4
(negative). This scurce must float with respect

to the output of the supply unless local sensing 1is
used. A programming source of 0 to 5 volts drives
the supply from zero to full rated cutput voltage.

Current Channel: Remove barrier Jjumpers between
5,6 and 7. Connect the programming source between
terminal 6 {(positive) and terminal 8 {negativel},.
The programming signal for zero to full output

current is 0 to 100MV, A signal from a higher
potential source may be attentuated to thisg 100MV
level by a resistor divider. For best performance

the source impedance of this divider should not
exceed 1000 chms.

NOTE: The negative end of the voltage and current
channel pregramming terminals are not common.

REMOTE PROGRAMMING, EXTERNAL CURRENT

Voltage Channel: Remove the barrier jumper between
1 and 2. Connect the positive terminal of the cur-
rent source to terminal 2 and the negative terminal
to terminal 4, A current of 0 to 1MA programs the
supply from zero to full current output. The
current adjiust pot must be fully clockwise.

Current Channel: Remove the barrier jumper between
5 and 6. Connect the positive terminal of the cur-
rent source to terminal 8 and the negative terminal
to terminal 8. A current of 0 to 1MA programs the
supply from zero to full current output. The
current adjust pot must be fully clockwise.
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PARALLEL OPERATION

The triac series power supplies are equipped with
provisions for parallel operation. :

PARALLEL OPERATION - DIRECT CONNECTION

The simplist parallel comnnection involves attaching
the positive terminals of all supplies to be paral-
leled to the positive point of load and negative
terminals to the negative point of load. Equal
wire lengths (impedances)} should be used. Set all
supplies to the appropriate ocutput voltage (open
circuit). Turn off supplies and connect load., Set
current limit to maximum. Turn on supplies cne at
a time until the sum of the supply current capabil-
ity exceeds the load current drawn. Balance each
supply voltage for equal current. Set current
limiting Jjust above the running current so that if
a unit drifts up in voltage, it will become current
limited rather than carrv an eXxcessive share of
load current.

PARALLEL OPERATION - MASTER/SLAVE

in this configuration, one supply is designated
"Master” and drives itself and other supplies
connected to it to equal output current without

the benefit of the voltage or current circuits
operative in the slaves. To use in this mode on
TBl, remove links 9 to 10 and 5 to 6 to 7 on slave
supplies, {(maximum 3. Connect 8 of the master to
9 of each slave. Then, on each slave, connect 8 of
slave 6 on slave unit. Turn each slave on and then
the master. Adjust the master for required output
voltage or current. The output leads from each
power supply must be of equal resistance to the
load point to assure equal sharing. {See Fidure)

+

SLAVE

A \\\\\
MASTER
\ 5
D —
LOAD
c +
E
F
— RAB:zRCB
ROE=RFE

{ R= RESISTANCE)
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SERIES OPERATION

Two or more supplies may be operated in series
simply by connecting the negative of one supply to
the positive of another. Each units’ adjustment
functions independently and the output is the sum
of each unit output. No plus or minus voltage
should exceed 600 volts with respect to chassis
ground.
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SECTION 111
PRINCIPLES OF OPERATION

GENERAL

This power supply series c¢onverts alternating
current within the rating of the particular unit
intoe a regulated, adijustable direct current. The
means ol regulation and adjustment is hy triac
phase contrcl of the primary input alternating
current. The DC output is obtained by rectifica-
tion and L/C filtering. The block diagram on the
next page shows the major functional areas of the
supply.

Yower is applied to the bias transformer through
the closure of the circuit breaker. The bias
transformer enerdizes the +/-15V bias supply which
operates all control circuitry. It alsc provides a
rhase related signal for line frequency referencing
the firvring circuit. The firind circuit combines
this AC signal with a DC level from an "or" circuit
the comhination of which drives the phase control
of the triac. The "or" circuit is driven from the
overriding signal from either the voltage compar-
ator/amplifier or the current comparator/amplifier
whichever predominates, depending on control ad-
Jjustment or load impedance. The comparator/ampli-
fiers are referenced by two stable current sources
which develop a comparison voltage when driven
through the voltage & current adjustment controls.
These resultant voltages are compared to a portion
of the actual cutput voltage and current in the
comparator/amplifier. The DC output of the "or"
circuit, which is proportional to the setting of
the adjustment, controls the phase angle of the
primarv triac and therefore the DC cutput of the
supply. The phase controlled AC signal is trans-
former coupled to a rectifier bridge {or full wave
center tap) and the resulting variable energy
pulsating DC voltage 1is filtered (averaged and
smoothed) in an L/C filter. Additional circuitry,
such as fans, mode indicators, metering, RFI sup-
pression and frequency compensation, which are alsc
present will be discussed in detail later.

DETAIL THEORY OF OPERATION

The detailed theory of operation will be discussed
by major functional areas and by the physical seg-
regation of circuit Tunctions in the unit. Major
areas will include the power flow circuitry,
circuit functions on the printed circuit board,
metering and auxiliary functions. References to
svmbol numbers are made to ease understanding and
it is best to refer to the enclosed schematic while
reading this section.
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POWER FLGW CIRCUITRY

AC power i3 transformed from the line cord or input
barrier strip (depending on model) through an RFI
filter to an intermediate internal striv, through
circuit  breaker CB1I  to the triac network and pri-
mary of the power transformer.

The triac is connected in series with AC primary of
transformer T1 =c that when the AC waveform is
positive or negative, Q107 will conduct. Fach half
cvele of conduction of the triac when delayed an
equal period of time from zero axis crossings
provide a partial sinusoid to the primary of trans-
former T1. As the sine wave is delaved, the energy
available in the resultant wave form is reduced and
when it is advanced {toward a full sine wavel,
maximum energy is avallable.

Transtormer Tl converts the 1line voltage to the
appropriate AC component of the lcoad voltage and
current. The secondary configuration 18 either
full wave bridge or full wave center tapped,
depending on model.

biodes CR-1 through CR-4 rectify the phase con-
trolled AC voltage from T1i, The pulsating DC is

filtered by L1 and Cl. At load currents that allow

L1 to remain "critical" {continusus current flow},
the filter averages the voltage wavetorm at the
input of the filter. At very low load currents,
the inductance is somewhat ineffective and the
capacitor peak charges to provide filtering. The
phase delay of the input waveform must be greater
than 90 degrees and capable of approaching 180
degrees at low output voltage and current.

R16 and €105 form a snubber network across the

triac to prevent false triggering due to dv/dt
effects. This unit has an REFI suppression network
which reduces the amplitude of the spike appearing
in the DC output voltage when the triac conducts.
R301 and €301 minimize the effects of diode commut-
ation by absorbing high frequency energy. Resistor
k5 acts as a prelcad to assure stability cof the
loop and to improve the transient response when a
load is suddenly disconnected from the supply.

CTRCUIT FUNCTIONS ON THE PRINTED CIRCUIT BOARD

The PC board contains a bias transformer and power
supply, current & voltage channel currenit sources,

the fixed portion of the programming resistors,
voltage and current channel comparator/amplifiers,

an Tor" c¢ircuit, mode indicator drivers, a bC
amplifier with soft start circuitry, the triac
phase control and pulse generation circuitry, the
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necessary loop frequency compensation networks and
the barrier terminal strips necessary for alternate
operating configuration of the supply.

The bias lransformer has a center tapped secondary.
Terminals 8 & 10 produce 20 volts RMS with respect

to terminal 9, This voltage, when full wave recti-
fied, produces + and - voltages on capacitors (1086

and C107,

The control circuitry of the supply uses a +/-15VDC
biag level. Plus 15V drain is about 150ma and
minus 15V drain is 30ma. These voltages are reg-
ulated in the bias power supply. Q103 is used as
an emitter follower driven from the voltage level
on Zener Diode CR108, to produce the positive 15
volts., Resistor RI1l1 and Zener Diode CR109 regulate
the negative supply.

The signal necessary to provide control! over the
triac firing circuitry is derived from attentuated
samples of a portion of the output voltage and
current compared to the set point levels of the
ad justment contrels. The voltage sighals produced
at the adjustment controls are proportional to a
constant reference current multiplied by the value
of the resistance of the adjustment control in the
cirvcult at any time.

A  separate constant curreni reference is provided
for the voltage and current channel., The collector
current of Q108 drives the voltasgse channel and Q109
the current channel. These current sources are
referenced by the voltage across CR121, a 1IN823A
temperature compensated Zener Diode.

Since the voltage difference across the summing
Junction of IC101 (terminals 13 & 14} is essen-
tially zero, the voltage across the series combin-~
ation of R143 and R144 (also R145 and R146, since
the Vbe of Q108 and Q109 is essentially equall. A
constant voltage across a fixed resistance produces
a censtant current. The current level from each of
these sources is adjustable to lma by R143 & R145.

The reference current level for the veltage channel
flows from terminal 1 of TBI1. With Jjumpers on
terminals 1,2 and 3, the voltage 1level produced
when this current flows through R6 (the voltage
ad justment pot) is applied to pin 9 {a unity gain

buffer amplifier) and then to pin 6 of IC101. The

signal on the other amplifier input of IC101, pin 5
1z derived from the output voltage level by the
voltage division of RI37,R138 and R139. Maximum
voltage output of the supply produces 5 volts DC at
pin 5§ of ICI0i. Through the action of the feedback

loop, as resistor R6 {(the voltage adjustment pot)
is increased in value the voltage at pin 6 of 1C101
increases, The error signal developed at the

output of IC101, pin 4 causes a proportional change
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in ocutput veoltage which produces a voltage in pin 5
of 1101 egqual to that applied +to pin 86, The
action of ihe current channel is identical to the
voltage channel with the exception that the con-
trolled quantity is the current that tlows through
shunt R11. The voltage level that this current
produces is applied toc one input of 1C101, pin
applied to pin 1 of IC101., The level of the signal
applied to pins 1 and 2 of IC101 is 0 to 100mv.

The outputs of the voltage channels comparator/am-
plifier IC10! and the current channel comparator/
anplifier are "ored"” together in diodes CR113 and
CR1it4. Whichever 1C output iz positive overrides
the effect of the other, and represents that chan-
nel controlling the DC output. A positive going
signal at the cathode of diodes CR113 and CR11t
reduces the output of the supply by retarding or
delaving the conduction of the primary triac.

The mode indicator lights are also driven from the
outputs of IC101. Whichever output (pin 4 or 3} is
negative, illuminates the respective light emitting
dicde indicator.

Transistor @104 amplifies and level shifts the
contiol signal from CR113 and CR114. The normal
operating voltage at the collector of Q101 is 3.75V
and a swing of +/-2 volts will range the supply
from no ocutput to full output. The lower the
collector voltage on @104, the lower the cutput of
the supply. There are also some auxiliary func-
tions also accomplished in the Q101 stage. Ril7
and C113 form a "soft start”™ network which reduces
the turn on surge and allows bias levels to build
up before output current is permitted. R150,C123,
@105, CR122 and CR123 resets the soft start cir-
cuitry. Thermostat TSl is placed across C113, and
when an over-temperature condition exists, the
osutput voltage is inhibited by closure of the ther-
mostat. The voltage signal developed across RI118
iz a source of feedback through channel respec-
tivelv. Additional loop compensation is provided
by R131 and €119 veltage channel, C108 and R134 in
current channel,

The triac firing pulses are developed as the result
of a comparison in IC102 between a sawtooth (pin 2)
and the DC ievel from Q104. The sawtooth starts at
6V and ramps down to 1.5V. The sawtooth i3 in sync
with the 60(50) Hz 1line voltage and the 6V point

scecurs at the zero crossing with the positive

siope, TC¢201 compares the sawtooth to a DC level
and when the sawtooth is more positive than the DC
level, the cutput (pin 6) is low {close to zero),

causing @108 to be off. When the sawtooth is below
the DC level, the output {(pin 6) is high. A high
al pin 6 will cause Q106 to oscillate pulsing the
base of @101 on and off at a 2.5KHz rate. The

PAGE 16




3.2.3

pulses from the collector of QLUl are transformer
coupled to the gate of Q107.

METERING AND AUXTLTARY FUNCTIONS

Voltage moniteoring is achieved by connection of a
selt contained DC voltmeter to the sensing termin-
als of the supply. OQutput current is measured
using a shunt rated DC ammeter connected across the
shunt R11. Calibration of this meter is made by
adjustment of Ri123. The unit is cooled using fan
Bl and 1is powered upon closure of the circuit
breaker.
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1.

SECTION 1V
MATINTENANCE AND TROUBLE SHOOTING

GENERAL

The power supply is divided intec two basic circuit

areas, power flow and signal control. The power
flow circuitry consists of circuit breakers, friac,
transformer, rectifiers, choke and capacitors as
well as the cabling interconnecting them. The
signal control circuitry is contained on the remov-
able printed circuit card. Most unit malfunctions
will originate on the circuit card.

An understanding of the theory of operation of the
supply is useful 1in troubleshooting the supply.
Also necessary is the following basic test equip-
ment: Source of AC power, means of Jloading supply,
a voltmeter with accuracy and resolution better
than the unit specifications and an oscilloscope.

The chart that followg is a troubleshooting guide
that should aid in finding operaticnal problems in
the supply.

WARNING: When servicing supply, dangercous voltage
levels exist. Be especially careful of person and
equipment when measuring primary circuitry since
this is at line potential.

TROUBLE SHOOTING GUIDE

SYMPTOM POSSIBLE CAUSKE REMEDY
Unit opens Control circuit Short, with a
circuit breaker defective. small clip lead,
immediately the end closest
upon turn on. te @101 of R103

to the end of
R102 closest to
®101 and reapply
power. [f circuit
breaker remains

closed, problem

is cn PC board.

If not, the triac
or rectifiers are
probably shorted.

Triac shorted. Replace.
CR1 through CR4 Replace.
shorted.

1 shorted. eplace.
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Cax

2. Unit goss Lo Control circuit Shoert with a

high oulput defective. small clip lead,

immediately. the end i R103
closest to G1G1
Lo the =nd of

Ri02 also closest
b Q101 Reapply
power and if out-
put remains low.
problam is on
Ph. it not,
problem is a
sherted triac.

Triac shaorted,. Replace.
Programming Check pots and
control pots interconnecting
apen. wiring.

2. linit puts out 1 gefective. Replace,

high ripple.

Unit is oscil- Problems in con-
lating. trol circuitry.

CONTROL CIRCUTT TROUBLESHOOTING

Since the entire supply is closed loop circuit, Lhe
failure of a single component can have its result
presented far from the socurce. bor this reason,
troubleshooting any but obvious defects must be
done by understanding of the power supply theory
and effecting a repalr.

1. Does 115/220 VAU reach T1017

. Is the voltage on T101-8 & 8, and 17101-9 & 10,
20 volts RMS? If not, T101 may be defective.

3. Are there ramps across (G104°

4. Are there triac firing pulses at Ti0Z-3 {(col-
lector @101)7 Do they arrive at Triac?

5. Is the DC voltage level at TiG2-1 approximately
15 volts?

6, Does IC101 feel warm Lo the touch? A failure
of this amplifier in output stage causes cur-
rent to flow through the chip producing heat?

-3

Ts 15 volts DC present on C110 and C1117 1f
not, check for problems in the bias supply
section.
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8. \s R6 iz rotated from zZero o maximum, does the
voltage across it vary from zero to 5 volts DCY
1f not, IC101 or QiI08 may be defective,

9. As in B, if R7 is rotated, does its voltage
vary from zero to 100MV.

CALTIBRATION

There are three calibration controls on the Single
Phase unit.

AMMETER CALIBRATION

To calibrate the ammeter, connect a reference DC
ammeter equal to the rating of the unit across the
output terminals of the supply (do not forget to
use a shunt with a shunt rated ammeter). Turn the
supply on and adjust the outpul current for full
output current. Adjust R123 until the unit ammeter
equals the reading on the external reference amme-
ter.

PROGRAMMING CALIBRATION

Resistors R143 and R145 are included to provide
approximately 8% wvariation of the —+oltage and
current channel programming current. Their adjust-
ment depends on the requirements of the user. In
local programming mode, they should be adjusted so
as to allow Full output at or near maximum pot
rotation. For external resistance programming,
they mayv be adjusted for an exact programming
constant.

ZERG OFESET

When both voltage and current controls are fully
counter clockwise, the power output ig nearly
inhibited. At the factory, R154 is selected in
test to slightly suppress output current into a
short circuit. In the voltage channel intoc an openhn
circuil, a slight voeltage mayv appear at the output.
This is caused bv current bypassing on Q107 through
the snubbers CI05 and R1L6, Additional output pre-
loading will minimize this effecti.
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LINE CORD INSTALLATION INSTRUCTIONS

CAUTION:

The
NOT

1.
the

line cord (11-463-097) can only be used for 115VAC, DO

USE FOR 220VAC,

Hemove meltal cover over TB3, under
power supply.

Attach the line cord black wire to
Attach the line cord white wire to

Attach the line cord green wire to

the fan at the rear of

TB3-1.
TB3-2.

B3-3.

NOTE: Connect the lugs so that the lugs and wire come out
facing upward or the cover will not fit properly.

Install the

the blank covers.

cover on the line cord with the same screws from

FAN EXHAUST
DG NOT BLOCK

TERMINAL, BLOCK
IMPUT SUPPLIED
STANDARD WiTH COVER

i
2 |
3 |
4
oUTPUT 5 |
TERMINAL ———"—"] P l
BLOCK 7
e |
Q
0 |
COVER - —J
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RIS oMt omiT__ | omiT__ | omiT omIT owT | omiT _ [15-25w | 5-25W | omm oMiT .| omiT oMIT ot oMIT | &-2503
LI 28-001- XXX - 969 _'-—3?1 _ -973 -975 -977 ~979 - 98l -983 -985 002-136 -977 002-232 | 002- 633 -7t ~-212 A2
28 - 001-XXX -968 -970 | -972 -974 -976 -978 -980 -082 -984 002-137 -976 002-233 | o0o2-632 | ~9710 -299 -ebS
| ATNF- 100V | .47 MF-I00V | 4TMF-100V | .22MF-200V|.22MF-200V | .IMF-200V] .IMF-200V |.047MF-480V].022-600V || IMF-200v | .22-200v | 22-200v |22MF- 200V
. _O05MF-IKV |.OOSME-IKV_|.005 MF-1KV |.005MF-1KV [.005 ME-IKV |.005MF-1KV|.005 MF-1KV_|.005MF-IKV |.OOSMF-1KV|] OOSMF-IKV_| 005-1KV | .005-IKV lo05mF 1V
I00 MF -25v [I00MF-25v [I0ONF-25V_[IOOMF-25V [I0OMF-25v _[IOOMF -25V |I0OMF-25V |I0OMF-25Y_|IOOMF -25V | I0OMF-25V_ | 100-25V | 100-25¥ J00MF 25V
T0OMF -25V_|I0OMF-25V |I00MF-25v_|I00OMF-25V |I0OMF-25V_[I0OMF-25Y |IOOMF-25V [I00MF-25V 100M-25v [[100MF-25v | 100-25v | 100-28v  |100ME 25V
i N 33Mr-15V | 33MF-15V | 33ME-15V  |25ME-25V | 25MF-25v |25MF-25v |IOMF-25v | IOME-25V | 1OMF-25V | 25MF-25v | 25-25v | 25-25v  |25MF 25V
§ JOMF-15V | 1IOME-15Y | IOMF-15V  |IOMF-15V | 1OMF-15V_ |1oMF-15v | ioMF-15v_ | 1oMF-1sv [1omMF-1sv | loMF-sv | 10-1sv 10-15v | 1OMF 15V
A7MF-100V | 47MF-100V|. 47MF-100V | .22MF-200V|.22MF ~200V|.| MF-200V || MF-200V_| 047MF-480V|.022MF-600M| .IMF-200V_| 22-200V 22:200V_| 22MF 200V,
270 270 270 390 470 680 680 820 5K 680 470 470 390
560 560 680 680 820 820 | K 1.5K 2.2K 820 820 820 680
22K 2.2K 33K 47K 5.6K &.8K [OK 12K 15K 6.8K 5.6K 5.6K 4.7K
10K 10K 10K 8.2K 8.2K 6.8K 6.8K 4.7K 47K 6.8K 8.2K 8.2K a2k j
Ri23A 38.3 57.6 49.9 0.4 82.5 100 58.2 75810 SERI 45.2 100 oMt 82.5 60.4
RI30 _ 150K 150K 50K 150K 150K 150K 150K 150K 150K 150 150K 150K 150K
RI3I. ' 2.2K 2,2K 47K 10K 22K 47K 10GK 220K 470K 47K 22K 22K 10K
R34 % 6.8K 6.8K 10K 10K 22K 22K 47K 100 K 220K oK 22 K 22K 10K
RI37 2.49K-1%, | 499K-1% 15K-1% ] 20K-t% 15K-1% JUMPER. T5K-1% 75K-1%  |294K-1% 40.2K-1% 1BK-19% 15K-1%, 20K 1%
Ri38. JUMPER . | JUMPER JUMPER 4.99K 20K-1%  |549%-1% | JUMPER 69.8K-1% | JUMPER 499K-1%, 20K-1% | 20K-1% 499K~ 1%
Ri56 JUMPER JUMPER _JUMPER | JUMPER JUMPER JUMPER JUMPER JUMPER JUNPER JUNFER OMiT JUMPER JUMPER
Ri46 5.9K 6.49¥ 5.29K 59K | 6.49K 59K 5.9K 6.49K 5.49K 4.99¢-1% | 6.49K ©.49K 5.9K ]
RI37, RI3S, 124K 8 UP  RNTO 34W 1% ™ &w%ﬁé ?ERB Slreo EN \SUREMENTS
100K DOWN RNG5 2W 1% OR AWGLES % 1/2 ¢ iHEMATIC YT
RNEO 4w 1% OR = iy o POWER SUPPLY
RN S5 BW 1% - - - -
- o fEOrassool




APPLICATION LRI ECO NO
USED _ON NEXT_ASSY. GTY |l ¥ {fovree/daup
0 SEco Traa G-Iy
V_leco I IR/AIM WM
: i ol t2vde  Tuo
HCR i@ 250W SCR 19 500W TO 2400W EMHP § SCR 3@ § ELb 62 £, &
t
R209 R209 R209
100 00 J2OI-3 00 J201-3
—-—-AM——-—)J)—ZO! 3 AICO FINB > JIO! PINB )y———A300—PN Z
- - LN 1 .y .
420i-1 NOT USED Yo T
L 4 {
] ceos ' ] caos q | c208
2 Rzo! | S o1 r20| R202 . Reo7 Of
$X $ X azal ooV X X Q20 loov $ R2ol $ R2OZ @20l loov
2N5062 | 2NE062 $ X $x msoe’zj‘! | GR2o
l—-i»—) J203-1
J202 +Eo . et + |5V
R208 ! 2 R208 ! R208 J202-1
: K — | 3 Iy iK > 1502-2
:i
COW CCW
R203Y Ic20l R206 0202 R203 2| Iczoi R206 az02 R203 36w o1 Ic20) R206
MC34230 g X S 29 MC3423U X X oW S | MC3423U b3 c206
Ganle 3 ° M cer 74 3 : e {5 3 la ’ e
. 100V
CR201 |/ . _ CR205
X+l 4p 475 17 /&/CR20 JapE |7 . |, +] 4 a5 |7 IN4005 —e
25y =4 R20 sy
4 2 T 25v — b 2 ]
C204 > oo et T%?P K201 K201
R204 oy | 5 > |_yy20s —Fe 2 203 , 14320 jeoiL L ezos
22 < R204 : < o ” i@ R204 § 100V 22 <
X I00V {R205 S X ioov 22 < CR202 %' s 3 3
100V | R205 % < 100V [R2O5 &
T4?K R 47K X . _ 47K
] . ~J201-2 NOT USED = - I “Jeoi-2 ) ) " ETTICN
£y
: T299
e
F298 % ? —&Rm —>+ 26V
28 cz99 | | 7299
28-00t-068 L%?,OT ¢ Sw
3 -SHUNT
SOV [33K-1W | 5K Cla7M_| 680 | JUMPER | 3-25W 0321 RCA
: 30V | IK-1W 10K Cl47M | 680 | JUMPER] 525w G321 RCA
40V-0395| 22K-1W | 5.3K [ ClarM | 330 | JUMPER | 1-25W ING740A | MRT52 20N | 22K-Tz¥W 3.3%-7zW] CI47PB | 560 | JUMPER [ JUMPER IN4740A '
' 350V [2-I18K-2W| 885 -2W | C147PB | 680 | JUMPER | IK-25W WNAT40R
000V _|2-B0K-5W |2-160K2W| CI47PB | 680 | JUMPER | 2 SK-25W INAT20A
800V _|2-40KSW I BE-2W | CI47PB ZK-Z5W.
GO0V __ [2-30K-SW|2-9IK-2W| CI47P | 680 | JUMPER [2-5-25W INET40A | MRTS2 €00V _[2-30K-5W [2-9iK-2W | CI47P &-5-25%W
500V B 3IKPW[2EoR 2| ClaTh 2-35-25W . SO0V _|2-33K-2W|2-B2K-2W | Cl4TM L5265
. 400V |2-22K-2W 130K-2W 2-2575W 400V _|2-22K-2W] 130K-2W 1K~ 28W
TOOV_|2-)5K-2W | IOOK-2W | C147TM_ | 680 JUMPER INGT40A 300V _ [2-I5K-2W| 100K-2W 2-05-25W 300V _| 2-15K-2W | 100K-2W 800-25W .
| 250V |2-15K-2W ] 82K-2W 250V |2-15K-2W BZK-2W i5-25W 250V | 2-ISK-2W | B2K-2W 500-25W
170V | I8K—2W | SeK-IW 70V | 18K-2W | 56K-IW 10-25W 1I70Y | 19K-2W | SeK-1W 300-25W
SOV | I5K-2W | SiKk-iw i60Y__ | 15K-2W | BIK-IW 10-25% i 160V | 152w | SIK-iW I 300-25W
150V _ | I5K-2wW | 47w —— 50V | [5K-2W | 47TK-IW 16-25W 150V | i5K-2W | ATK-1W 250-25W =
120V | ISK-2W | 39K-IW | Ci47TM | €80 | JUMPER IN4740A 120V ISK-2W | 3oK-iw | Cla7M | &80 JUMPER | 5-25% iN4740A | MRT52 120V_ | I13-2W | 39K-1w_| CI4TM | 68D JUMPER ;250-25W NATA0A
100V | B2K-2W [ SER-IW iI00Y | 82K-2W| 33K-IW 5-26W 100V | a2K-2wW| 331 250-25W
B0V | 62KW | ZIK 80V SOLIW | 27K 4-25W g0V | 62%IW | 27K 200-25W
7OV | ATK-TW | 22K 7OV 47K-TW | 22K 4-25W 7OV |A.TK-IW | 22K 75-25%
8OV | SOK-PH | e 60V TG | 18K 3-25W GOV _ | SSK-IW | 18K 50-25W
50v | 33w [ 15K 50V 33K-iW ] 15K 325W SOV | 331w | 15K 100-25W
S0V | 2oK-W | 12K [ L 40V 2eR-lw]| PBK | —1— 1 25w p e “q0V - {2 2K IW | IeK - - e T :
0V K= W 0K | CI47M™ 56 3V ik-iv 10K 1 claTm 56 5-25W ——Twr7s2 2OV | IK-1W [ claTW JUMPER | 50-25W ——
20V 22 47K — 27 CMIT 20V 22 47K —— | 27 + 15-25% oMiT 26V 3 47K —X—"TIIMPER | 25-25W OMiT
15V 23 33K 550 [JumPER C¥IT 15V 27 33K 550 JUMPER_| JUMPER omT 15 22 33K 560 | AIMPER | JUMPER oMY
iov 22 15K €80 | JUMPER oY 10V 22 1.5K 680 | JumPER [ JUMPER oMIT ov 22 15K 680 | JUMPER | JUMPER OMIT
7.5V 22 820 560 | JUMPER OMIT. 75V 22 820 580 JUMPER | JUMPER ORIT 7.5V A §20 560 | JUMPER | JUMPER ot
eV 22 750 | 560 | JUMPER OMIT &V 22 750 560 JUMPER | JUMPER oMIT ey | =22 750 560 | GUMPER | JUMPER CT
VOLTAGE | R201 R202 | Q202 | R204 | R206 CRZ0I VOLTAGE | ReOt Re0z | Qe02 | R204 | R20§ R207 CRPO!I | CR202 VOLTAGE| R201 Reo2 | 0z02 | Reo4 | ReO6 | R2Q7 €R20I
A [y oL e BAYE:
NOTE: ®x= & 02" K.R. 3-3-80
| UNLESS OTHERWISE SPECIFIED, ALL RESISTORS ARE IN OHMS, Xexet 008 (o0 e S Decoworaien |
AND ARE 1/2W, 5% COMPOSITION TYPE; ALL CAPACITORS ARE i _pusssdlre i o200, SCHEM. DA,
. MICROFARADS K=1000 M= 1000000 o S e Aafp | SR> : .
2 ) DEMOTES SCREWDRIVER ADJUST. - %,g hika | Ci—109-000
FUFT N BHEET L _GF 3 twy >
@




] T APPLICATION LTR.] _ E.C.O. NO.
| - USED ON NEXT ASSY, ] QTY. || A | ccowoz00 s

0007110 gupu]

LD

IMm | 2200 PF

T
|
|
§F€302 — €304 '
|
\/2W 400V |
, L TH30} L VDEY” .
47 MF L3O AT MF | |
. | -
|
|
|
l
(F
|

VDE | VDE

— C 305
F30e - 2200 PF
458 e ' UBe
DS W | N VDE'Y”
'} LNZ2 o————& \_Q I — 3 M4 - - ®
| . A 300 ULINE FILTER 20-094 -XXX

— — — — —— —— — —— — — ——— —— AR SR e — — — — i — — —— — — — —— — 1 — — v— v iww w— rmmre e o ap—

I
I
|
j |
} | ;
- ,I 250V TOR 275V 250V
| |
|
|
l

LD2

1 - . . N N . . o _
! . \ MTL: TOL: ;. DWN.
| - LOCATED ON XX = x 02 JJV.D. MEASUREMENTS
SECONDARY A3OC PCB XXX =+ 005" Feme N INCORPORATED
OF T1 OR _ : ANGLES ® 172 L .+ fime:
ACROSS CHOKE FiN: P/L 4 ENG:~ on‘rs / A300 LINE HLTER
| b3 4?{ 2T/ vs | FOR HCR SCHEMATIC

APP: DATE; DWG MO, TREV.

L
SCALE: : , : '
et 2L | OV 1425°000] A
| - SHEET__OF . 4 % i(tir,

ELECTRONIC ]

[

BRUNING 26660




APPLICATION LTR. E.C.O. NO, | BY | APP. |

USED ON MNEAT ASSY QTY.

40T 1E3Y

TERMINAL COVER
FAN_ EXHAUST
DO NOT BLOCK

[ —

LINE CORD e QUTPU
TERMINAL
OPTICNAL 758 B OCK

TERMINAL BLOCK
=—————iNPUT SUFPLIED
STANDARD WITH COVER

] COVER —
: | e ,
: ) LINE CORD & SPECIAL COVER
i BLOCK SUPPLIED WHEN SPECKIED
; ORDER KIT |1-463-097
: : MOTES!
] i@ 12" | DIMENSIONS SHOWN FOR REFERENCE ONLY
- 2 COLOR E/M TEXTURED TAN
37 OPTIONAL INPUT I5VAC.OR 230VAC 50-8OHZ.
4. OPTICNAL INPUT CONNECTION  TERMINAL BLOCK OR LINE .
! “CORD BOTH WITH COVER.
5. POWER SUPPLY CAN BE MOUNTED (N STANDARD 19" PANEL
i . 5 /4" HIGH EITHER ALONE CR 2 SUPPLIES PER PANEL L
' ASK FOR RACK ADAPTORS RA-1 OR RA-2. (REMOVE
- RUBBER - FEET, )
r & .OVER VOLTAGE PROTECTION AVAILABLE AS OPTIONAL
FEATURE MUST BE SPECIFIED AT TiME OF ORDER.
i 7 ERONT 8 REAR OUTPUT TERMINALS SUPPLIED ON ALL
= SETS AS STANDARD FEATURE
-
J —a] ps— 20/32" —e e 1516 MAX VOLTMETER — —- AMMETER
AIR VENTS
DO NOT BLOCK
ov ADMST
WHEN ORDERED
1

; ' s I v [ —

[ ¥ cp— D

[ c— | —
i & [ -

| i Y S— [ —) OR/OFF FROMT

&= =2 = . CIRCUIT BREAKER L SUTEUT
! [ enios 3 st oo 5 - ; :

o D 115¥AC — | POLE

o W e =5 230WC - 2 POLE

—
: ) S & ‘
: |\ W} WA VOLTAGE | | cummenT
y ADJUST ADJUST
172"
2
<
mTL: TOL.
. ] FRAC. t 1732"
o y Py TN ATE CAMENSIONAL OUTLINE
458 HCR 1@ 250W P/S
SCALE: 172 APE DATE: MM02_463_00I REY.
) SHEET..L .OF 2__.




LTR{ ECO. NO. DATE|BY PP

[a————— [ ——

[

937

MAX, COMPONENT

IT.000 MAX.

I8 500

@

POWER

SUPPLY NO .}

POWER SUPPLY NO.2

USE BOTTOM SCREWS IN CORNERS
OF POWER SUPPLY TO MOUNT ANGLE

REAR SUPPORT REQUIRED WHEN
MOUNTING 2 PGWER SUPPLIES

AR INTAKE ON ALL SIDES NEAR i
FRONT. 0O NOT BLOCK _
AR EXHAUST AT REAR OF SUPPLIES . ‘
DO NOT BLOCK .

NOTES!

1 FOR SINGLE POWER SUPPLY MOUNTING,
32 USE RACK ADAPTOR RA-1

250 X 375
TYPICAL OF 4
e St
5 2(8 3500
859

o
[}
2<

VOLTAGE CURRENT

1@ O O

HooHCo

P/N 12-014-002.

2 FOR DUAL POWER SUPPLY MOUNTING,
USE RACK ADAPTOR RA-2
P/N 12-014.001

3. ALL MOUNTING REQUIREMENTS INCLUDE
SUPPORT RAILS AS MORMALLY
SUPPLIED 8Y RACK MFR,

DO NOT HANG IN RACK WITHOUT REAR
SUPPORY

4 RA-l ADAPTOR IS REVERSABLE FOR RIGHT
OR LEFT MOUNTING OF | POWER SUPPLY

" s ELECTROMC
s ) I
-ﬂ/-’ﬂf:—‘?ﬂ% DIMENSIONAL OUTLINE '

& RACK ADAPTOR RAl-RA2
HCR 250W POWER
02-463~ 00!

SHEET 20F 2




-008 & 033
USES (2) R123°

R123A

1234

__ §5-32 HARDWARE
{2) pLS

_ HEATSINK
§4-40 HARDWARE

AN

A100 PCB ASSY. Z0-047-XXX

HKEP

:

—
—
-
o
&3

0

ER11

a4+

.

JUKPER AT
R133

R7¢ & R71 USED
OM -011 ONLY

NOTE:

an

ON SPECIAL UNITS
WHEK R158 & R15%
ARE NOT USED, INSTALL

JUMPER ACROSS R159§

/t()
20 GA BUS WIRE

§4-40 HARDWARE
(2) pLS

5

/t BRACKET

§4 HARDWARE
(2) PLS

ASSEMBLY
A100 PCB
HCR 10 250W P/S

20-047-XXX REV

REY.H ECO §10346 10-18-90 BiY
REV.J ECO 10471 2-4-91 £l




