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STANDARD WARRANTY FOR ORTEC INSTRUMENTS

ORTEC warrants its instruments other than preamplifier
FET input transistors, vacuum tubes, fuses, and batteries
to be free from defects in workmanship and materials
for a period of twelve months from date of shipment
provided that the equipment has been used in a proper
manner and not subjected to abuse. Repairs or replace-
ment, at ORTEC option, will be made on in-warranty
instruments, without charge, at the ORTEC factory.
Shipping expense will be to the account of the customer
except in cases of defects discovered upon initial operation.
Warranties of vacuum tubes and semiconductors made by
their manufacturers will be extended to our customers only
to the extent of the manufacturers’ liability to ORTEC.
Specially selected vacuum tubes or semiconductors cannot
be warranted. ORTEC reserves the right to modify the
design of its products without incurring responsibility for
modification of previously manufactured units. Since in-
stallation conditions are beyond our control, ORTEC
does not assume any risks or liabilities associated with
methods of installation or with installation results.

QUALITY CONTROL

Before being approved for shipment, each ORTEC in-
strument must pass a stringent set of quality control tests
designed to expose any flaws in materials or workmanship.
Permanent records of these tests are maintained for use in
warranty repair and as a source of statistical information for
design improvements.

ORTEC must be informed in writing of the nature of the
fault of the instrument being returned and of the model and
serial numbers. Failure to do so may cause unnecessary
delays in getting the unit repaired. Our standard procedure
requires that instruments returned for repair pass the same
quality control tests that are used for new-production
instruments. Instruments that are returned should be
packed so that they will withstand normal transit handling
and must be shipped PREPAID via Air Parcel Postor United
Parcel. Service to the nearest ORTEC repair center. Instru-
ments damaged in transit due to inadequate packing will be
repaired at the sender’s expense, and it will be the sender’s
responsibility to make claim with the shipper. Instruments
not in warranty will be repaired at the standard charge
unless they have been grossly misused or mishandled, in
which case the user will be notified prior to the repair
being done. A guotation will be sent with the notification.

DAMAGE IN TRANSIT

Shipments should be examined immediately upon receipt
for evidence of external or concealed damage. The carrier
making delivery should be notified immediately of any such
damage, since the carrier is normally liable for damage in
shipment. Packing materials, waybills, and other such
documentation should be preserved in order to establish
claims. After such notification to the carrier, please notify
ORTEC of the circumstances so that we may assist in dam-
age claims and in providing replacement equipment if
necessary .
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ORTEC 715 DUAL COUNTER/TIMER

1. DESCRIPTION

The ORTEC 715 Dual Counter/Timer is a flexible data
accumulation module for use in general applications. It
includes two counters, and a time base which can be used
as the input to one of the counters when both counting and
timing are desired; or both counters can count input pulses
at any rate up to 20 MHz.

The ORTEC 715 may be operated as two separate counters,
a counter and timer, a ratemeter, a frequency counter, a
ratio counter, or a single large-capacity (13-decade) counter.
It can be controlled manually or automatically, single cycled
with preset stop, recycled with preset stop, self-tested, and
monitored visually and/or have its accumulated data read
to a printer. It is built into a standard triple-width NIM
module per TID-20893 (Rev.).

Either counter can be monitored with the Nixie 7-digit
display on the front panel. Counter A, at the left, is a
7-decade counter. Section B, at the right, can be used as
either a counter or a timer, and has 6 decades. When itis
used as a timer, it counts time increments of either 0.1 sec
or 0.1 min, front-panel selectable. The time base uses the
ac power line frequency.

Either one or both counters can be included in a standard
ORTEC printing system or can be programmed for non-
printing operation. When the 715 is used in its nonprinting
mode, it can be set for One Cycle or Test or it can be set
for automatic Recycle, with the dwell time front-panel
adjustable between 0.3 and 10 sec. When it is used in a

printing system, it can be either a Master or Slave unit, and
will be recycled and read out by the program set in the
432A Printout Control.

Each counter includes a Preset count/time control with two
concentric switches, a Gate input, and separate signal input
connectors for positive and negative input pulses. All inputs
are dc-coupled. Manual Stop and Count controls, Preset,
and the equivalent printing system signals affect both
counters. Reset affects either or both counters, as selected.
Each counter may be gated separately.

A unique Preset circuit, separate for each counting register,
permits the Preset function to be used without requiring
Reset of the corresponding counting register. Thus the
counting register can accumulate an integrated total of the
counts in a recycling program, and the cycle can be
terminated at any convenient preset level.

Each counter has a front-panel indicator and a rear-
panel output to signal an Overflow. The indicator lights
at the first Overflow and remains lit until its scaler is reset.
There is a pulse through the rear-panel connector at each
Overflow, and these pulses may be counted in the alternate
section, if desired, to change the 715 into a 13-decade
counter, or they may be counted in an auxiliary counter.

A rear-panel Interval Output provides a signal to indicate
when either counter (or both) permits scaling.




2. SPECIFICATIONS

COUNTERS Two complete counters, identified as A and
B; unless otherwise specified each item below applies
equally to both counters; counter B is utilized with the
time base for timing

Count Capacity Counter A - 9999 999 = 107-1
Counter B - 999 999 = 10°-1

Time Capacity 0.1-sec increments - 27.77 hr
0.1-min increments - 69.44 days

PERFORMANCE
Counting Rate 20 MHz guaranteed, 25 MHz typical

Discriminators Each positive input has an adjustable trigger
level, front-panel adjustable with a potentiometer; each
negative input has a fixed trigger level of -250 mV

Range +0.25 to 5 V for positive inputs
Drift <0.5 mV/°C, 0 to 50°C

Input Duty Cycle 50% max

Time Base Prescaled from power line frequency for input
to Counter B in selectable increments of 0.1 sec or 0.1 min

Accuracy Same as power line frequency
Stability Same as power line frequency

Synchronizing Error <5 usec, noncumulative, for any
timing reference

Automatic Clear Generated when power is turned on
initially or after power failure; used as a Reset signal, with
counting mode enabled after reset

CONTROLS

MODE Three-position toggle switch selects operating mode
during nonprinting operation only; when a 432A Printing
Control is connected and turned on, this switch is disabled
and the mode must be selected at the 432A

ONE CYCLE Upon reaching a Preset condition, the 715
will shift from a counting condition to noncounting and
will remain in the noncounting condition until manually
or electrically recycled.

RECYCLE Upon reaching a Preset condition, the 715
will shift from a counting condition to noncounting
through the adjusted dwell time, automatically reset
either or both Counters as selected by the Reset toggle,
and run for a new Preset interval

TEST Selects Recycle mode and furnishes the Time Base
fundamental frequency to Counter A; normal Time Base
interval pulses furnished to Counter B only if Counter B
is set for use as Timer

DISPLAY Toggle switch selects either Counter A or Counter
B for the Nixie count level display; not effective during
printout

RESET (Toggle) Three-position toggle switch permits any
Reset signal to affect Counter A only, Counter B only, or
both A and B

B INPUT Three-position toggle switch selects the source of
signals to be counted in Counter B; selects internal Time
Base intervals of 0.1 min or 0.1 sec, or External input
signals

DWELL TIME Controls the display time from Preset to
Reset and the return to counting during nonprinting Re-
cycle mode operation only

STOP Manual push button stops the counting condition
until it is manually started by pressing the Count switch

RESET (Push Button) Manual push button to reset either
Counter, or both, as selected by the Reset toggle switch;
effective only when 715 is in a noncounting condition

COUNT Manual push button to restore or initiate the
counting condition

PRESET A Dual concentric selector switch selects the count
level for a Preset signal in Scaler A; Preset level ism x 101,
where m is the digit selected by the outer control (1 through
9), and n is the power of 10 selected by the inner control
(O through 6); outer control set at zero (m = 0O) is Preset
Off for Counter A

PRESET B Dual concentric selector switch, same as Preset
A except that the inner control includes only positions O
through b

DISC. A Single-turn screwdriver potentiometer sets effective
discriminator level for Pos Input A signals; range +0.25 V
to +b V

DISC. B Single-turn screwdriver potentiometer sets effective
discriminator level for Pos Input B signals; range +0.25 V
to+5V

PRINT Three-position slide switch; selects Counter A only,
Counter B only, or both A and B for printout

MASTER/SLAVE Two-position slide switch selects control
in a scaling system



MASTER The 715 controls the mode of all Slave units
in the scaling system by furnishing signals through the
system gate, reset, and preset lines

SLAVE The 715 is controlled by signals through the

system gate, reset, and preset lines, as well as by its
individual manual and electronic gate signals

INPUTS

POS INPUT Accepts positive unipolar or bipolar signals
Amplitude From discriminator setting (+0.25- to 5-V range)
to £25 V max; £15 V average max; can be NIM Slow Logic
signals

Width 10 nsec min; no max limit

Pulse Pair Resolution 50 nsec

Rise Time No min or max limit

Input Impedance 1K2 to ground, dc-coupled

NEG INPUT Accepts negative unipolar or bipolar signals

Amplitude -250 mV min; protected to 100 V at 10%
duty cycle; can be NIM Fast Logic signals

Width 5 nsec min; no max limit

Pulse Pair Resolution 50 nsec

Rise Time No min or max limits

Input Impedance 502 to ground, dc-coupled

GATE Accepts Gate logic signal to control the counter gate;
neon indicator lights when counter can count

Amplitude >>+3V or open circuit to allow counting, <+1.5 V
to inhibit counting; £#25 V absolute max; driving source
must be capable of sinking 1.0 mA of positive current
Width 100 nsec min above +3 V; no max limit

Duty Cycle No limits

Rise Time No limits

Fall Time No limits

Input Impedance 1K£2, dc-coupled

RESET Accepts external signal to reset either counter, or
both, as selected on front panel

Amplitude NIM Standard Slow Positive Logic; =+3 V min
to reset, <+1.5 V max does not reset; +25 V absolute max

Width 500 nsec min; no max limit
Rise Time No limits
Duty Cycle No Iimits

Input Impedance 1K, dc-coupled

OUTPUTS

OVERFLOW Provides an output pulse each time the cor-
responding counter overflows; a front-panel neon indicator
glows continuously from the first overflow until reset

Amplitude +5 V nominal
Width ~2 usec
Output Impedance <10 §2, dc-coupled

INTERVAL Output signal of +3 V when either counter (or
both) isinacounting interval exclusive of its Gate condition

Amplitude >+3 V into 10082 indicates counting permitted;
<+1.5 V indicates counting inhibited

Width Determined by accumulation interval width
Output Impedance <10 £2, dc-coupled

INDICATORS

OVERFLOW A Lamp glows from first overflow of
Counter A until Reset of Counter A

OVERFLOW B Lamp glows from first overflow of
Counter B until Reset of Counter B

DISPLAY A Lamp glowswhen the contents of Counter A
are shown on Nixie Display

DISPLAY B Lamp glows when the contents of Counter B
are shown on Nixie Display

Nixie Display Seven-digit direct reading display monitors
count level in either counter and/or each digit when it is
furnished for printout

GATE A Lamp glows when Counter A is enabled to

count and Gated on

GATE B Lamp glows when Counter B is enabled to
count and Gated on




CONNECTORS

PRINTER IN AND OUT
Amphenol type 57-40140, rear panel only

PRINT COMMAND INPUT 1 level (for printout), +1.5 V
or less, -5 V maximum; O level (not printing), +3 V or
greater, +12 V maximum; Maximum risetime O to 1,10
us

PREVIOUS MODULE FINISHED INPUT 1 level (start
data transfer), +3 V or greater, +12 V maximum; O level,
+1.5 V or less, -5 V maximum; Maximum risetime O to
1,10 us

DATA OUTPUTS (1-2-4-8) 1 level, +6 V nominal (5-7)
through interfacing gates; O level, +1 V or less clamped
to ground through interfacing gate

THIS MODULE FINISHED OUTPUT 1 level, +4 V nom-
inal (3-5); O level, +1 V or less

SYSTEM GATE (in & out common) 1 level (to allow
counting) nominal +6 V level; O level (to prevent count-
ing) +1 V or less

Note: This line can be grounded from any scaler;, any
external connection should be limited to an NPN
transistor collector for safe operation

SYSTEM PRESET (in and out) O level (to allow count-
ing) nominally +6 V; 1 level (to prevent counting) +1 V
or less

Note: This line can be grounded from any scaler; any
external connection should be limited to an NPN
transistor collector for safe operation

SYSTEM RESET (in and out) 1 level (to cause reset)
+1 V or less; O level (non-reset) nominally +6 V

Note: This line can be grounded from any scaler; any
external connection should be limited to an NPN
iransistor collector for safe operation

PRINT ADVANCE (in and out) Negative pulse input
from +3 V or greater to +1.5 V or less with advance
occurring when signal returns positive; maximum risetime
of positive transition not to exceed 10 us

432 OFF (in and out) 1 level (MODE switch of 715 en-
abled), +2 V or greater, +6 V maximum; O level, +0.7 V
or less

THIS MODULE PRINTING (in and out) 1 level (from
leading edge of PREVIOUS MODULE FINISHED to end
of printing of either one or both counters), +1 V or less;
0 level +6 V nominal (5-7)

POS INPUT A Type BNC (UG-1094/U), front and rear
panels

NEG INPUT A Type BNC (UG-1094/U), front panel
only

POS INPUT B Type BNC (UG-1094/U), front and rear
panels
NEG INPUT B Type BNC (UG-1094/U),front panel only

COUNTER A OVERFLOW Type BNC (UG-1094/U),
rear panel only

COUNTER B OVERFLOW Type BNC (UG-1094/U),
rear panel only

GATE A Type BNC (UG-1094/U), front and rear panels
GATE B Type BNC (UG-1094/U), front and rear panels
RESET Type BNC (UG-1094/U), rear panel

INTERVAL Type BNC (UG-1094/U), rear panel

POWER Standard NIM power connector

ELECTRICAL AND MECHANICAL

Power Requirements +12 V, 430 mA; -12 V, 140 mA;
+24 V, 100 mA; 115 V ac, 220 mA

Dimensions Standard triple-width module (4.05 by 8.714
in.) per TID-20893 (Rev.)

ACCESSORY INCLUDED One printing system control
cable for connection with other ORTEC printing scalers,
timers, digital ratemeters, etc., in a system with an ORTEC
432A Printout Control

RELATED EQUIPMENT The versatile input capability of
each of the two counters in the 715 permits acceptance of
either logic or linear signals from essentially any source,
with either polarity. Control and connection to an external
data acquisition sysiem is obtained automatically through
the rear-panel Printing Loop connectors, through an ORTEC
432A Printout Cczntrol, to an ORTEC 222 modified
Teletype Page Printer.

OPTION 715-1

CRYSTAL CONTROLLED TIME BASE A separ-tc crystal
controlled time base is available as a plug-in option.

Time Base Accuracy Better than 0.0005% plus synchronizing
error

Time Base Stability Better than 0.0001%/°C long term

Time Base Synchronizing Error <5 usec, noncumulative



3. INSTALLATION

3.1 General

The 715 Dual Counter/Timer is designed for installation
and operation in an ORTEC 401A/402A Bin and Power
Supply, or equal. The Bin and Power Supply is designed for
relay rack mounting and is usually installed in a rack that
houses other electronic equipment. Therefore any vacuum
tube equipment or other heat source that operates in the
same rack with the 715 must be sufficiently cooled with
circulating air to prevent localized heating of the tran-
sistorized and integrated circuitsin the 715. The temperature
of equipment mounted in racks can easily exceed 120°F
(50°C), the maximum limit for safe operation of the 715,
unless precautions are taken.

3.2 Connection to Power

The 715 contains an internal power supply that requires
a 115-V ac input and *£12 V dc, all of which must be
obtained from a Nuclear Standard Bin and Power Supply
such as the ORTEC 401A/402A. Always turn off the
power before inserting or removing instrument modules.
The ORTEC NIM modules are designed so that a full
complement of modules in the bin will not overload the
bin power supply. However, this may not be true when the
bin contains modules of other than ORTEC design, and
power supply voltages should be checked after other modules
are inserted. The ORTEC 401A/402A has test points on the
power supply control panel to monitor the dc voltages.

NOTE: When using a Bin and Power Supply that is powered
with 220 V ac, the ac input power required by the 715 is
slightly more than the proportional share of total ac power
available. Do not operate more than three 715 modules in
any one such Bin and Power Supply

When using the 715 outside the 401A/402A Bin and Power
Supply, be sure your extension cable includes the power
supply grounding circuits specified in the recommended
AEC standards of TID-20893 (Rev.). Both high-quality and
power-return ground connections are specified to ensure
proper reference voltage feedback into the power supply,
and must be preserved in extension cable installations. Be
careful to avoid ground loops when the module is not
physically installed in the bin.

Some bins and power supplies, as well as extension cables,
may not be wired to provide the 115-V ac power required
for operation of the 715 indicators and for its integrated
circuits. If the indicators fail to operate in a new
installation, check the bin and/or cable to determine
whether it is wired properly.

3.3 Scaler Interconnection

When a counting system contains more than one 715 Dual
Counter/Timer and/or another ORTEC printing system

instrument, connect the units together in a loop as shown
in Figure 3-1. The connectors for this hookup are located
on the rear panel of each instrument. For nonprinting
systems the sequence of connection is not important, but
for printing systems the order of printing is from 1 through
n in sequence as shown in Figure 3-1. The system can in-
clude any number of modules in the loop up to a maximum
of 50.

Printing System Modules, Selected from
ORTEC 430, 431, 434, 707, 708, 715
In In In In

Out 2 Out

ORTEC
432A

Printout
Control

In

Printer
200447

ORTEC
222
Modified
Teletype

33 ASR
Page Printer

Figure 3.1. Interconnection of Modules
for System Operation

3.4 Signal Connections

3.4.1 Counter A INPUT. The signal to be counted by the
715 Counter A can be either polarity. If it is positive or is
bipolar with a positive leading edge, it can be furnished
through either the front or rear panel BNC, Input A Pos.
Since these two connectors are not isolated, signals from
two sources should not be connected simultaneously to the
two Pos connectors. If the signal is negative or is bipolar
with a negative leading edge, it must be furnished through
the Input A Neg BNC on the front panel. The input circuit
is dc-coupled to eliminate baseline shifts associated with
changing counting rates. For signals with an average level
greater than £15 V, use an external capacitive coupling to
protect the 715.

3.4.2 Counter B INPUT. The front-panel Input B toggle
switch selects either an internally generated Time Base
signal or an External signal to be counted. When the switch
selects a Time Base, no cabled inputs will be accepted.
With thisswitch on EXT, the characteristics and connections
of signals to be counted are identical to those discussed for
Counter A above.

3.4.3 GATE Inputs. Gating signals can be applied separately
to each counter. GATE B signal will control the Counter B




input signal, whether this is the Internal Time Base or an Ex-
ternal signal. Both GATE input signals can be connected to
the 715 by either front- or rear-panel-mounted BNC con-
nectors. Asin the case of the count input connectors, no iso-
lation is provided between the two inputs associated with
one counter, and so two signal sources must not be con-
nected simultaneously to these two inputs. When a GATE
input is not connected, the voltage level at the gate con-
nector isabout+3 V and the associated counter gate will per-
mit counting. To inhibit counting, this level must be pulled
down below +1.5 V but not below -25 V. To do this, the
driving circuit must be capable of absorbing 1 mA from the
gate input circuit. The gate circuit permits counting when
the input voltage level is +3 V or greater but not more than
+25 V.

3.4.4 RESET Input. A RESET inputsignal can be connected
to the 715 through the rear-panel BNC connector. To reset
either Counter or both to zero, a signal of +3 V or greater
originating from zero potential with a minimum width of
100 nsec should be used. The input impedance is greater
than 1000£2. Negative signals will not perform any useful
function at the RESET input. The input circuitry will not
be harmed by any signal level which does not exceed 25 V.

3.4.5 OVERFLOW Outputs. An OVERFLOW signal is avail-
able through a rear-panel BNC connector for each of the
two counters in the 715. A positive signal appears at this
output each time that the contents of the corresponding
counter reach its maximum capacity. In Counter A the
overflow occurs as the count changes from 9999 999 to
0000 000. In Counter B it occurs at the change from
999 999 to 000 000. These overflow signals can be used to
provide an input to another scaler or counting register, in-
cluding the alternate counter in the 715. The output signal
is a nominal +4-V pulse into a 100£2 load. The output signal
width is approximately 2 usec.

3.4.6 INTERVAL Output. The INTERVAL signal is avail-
able through a rear-panel BNC connector. A nominal +3-V
level appears at this connector during the time that the 715
is placed in a counting condition. It changes to zero volts
when the STOP push button is pressed or a preset con-
dition is reached. This signal is included to permit control of
other equipment.

3.4.7 IN/OUT System Connector Signals. The following
signals are included in the two 14-pin rear-panel connectors
of the 715 and in the connectors of each of the other units
designed for use in the printing loop system. All but one of
these signals are common to both connectors; the difference
is in the signal on pin 7. On the “In"' connector, the signal
is Previous Module Finished; on the "Out’” connector, the
signal is This Module Finished. For the functions in the
715, two new control lines are added to those which were
previously furnished with all other ORTEC printing digital
rmodules, and they may need to be added to the older
control cables if they are involved in the loop connections.

Pins 12 and 13, which were previously spare pins, now
carry an identification of 432 Off and This Module Printing
signal, respectively.

IN Connector OUT Connector

Pin Description Pin Description
1 Data 1 1 Data 1
2 Data2 2 Data?2
3 Data4d 3 Data4d
4 Data8 4 Data8
5 Print 5 Print
6  Print Advance 6  Print Advance
7  Previous Module Finished 7  ThisModule Finished
8  System Gate 8 System Gate
9  System Preset 9  System Preset
10  System Reset 10  System Reset
11 Ground 11 Ground
12 432 Off 12 432 Off
13  Spare 13 Spare

14 This Module Printing 14 This Module Printing
Below is a description of the signals listed above. For more
complete information about these signals, see Sections
2 and 5.

Pins 1-4 — Data Lines. Transfer the four bits of each digit
from the assigned instrument to the Printout Control. Each
instrument includes an isolated program control which
drives these common lines only during its turn for printing.

Pin 5 — Print. Prepares the instrument for data transfer
during printing.

Pin 6 — Print Advance. Advances the scanner in each
instrument for readout of each of its digits during printing.

Pin 7 — Previous Module Finished. Starts the actual data
transfer from an instrument when it is its turn to be printed.

Pin 7 — This Module Finished. Is the signal to the next
instrument to start its data transfer.

Pin 8 — System Gate. Carries a Gate OFF signal to all in-
struments set for Slave operation in the system loop. The
signal originates in a Master module. When the 715 is set for
Slave, the System Gate line will affect both Counter A and
Counter B. When the 715 is set for Master, a Gate input to
either counter will be imposed on the common System Gate
line but will not affect the alternate counter in the 715.

Pin 9 — System Preset. Carries a Preset signal to all modules
in the system loop, both Slaves and Masters. Preset condition
Gates Off all modules in the system and both counters in &
715. Preset can only originate in Master module, and will be
set in a 715 by the first counter in the module to reach its
assigned preset condition. If one of the counters (or both)
irn a Slave 715 reach a Preset condition, it will Gate itself
off, without generating a System Preset.



Pin 10 — System Reset. Carries a Reset signal to all modules
in the system loop. The signal originates in a Master module
or in the 432 or 432A Printout Control. Note that a System
Reset signal will complete the function in only the
counter(s) that is (are) front-panel-selected in the 715.

Pin 11 — Ground. Carries a common zero potential line to
all modules in the system loop.

Pin 12 — 432 Off. Carries an inhibit signal to the Mode

control of any 715, disabling the RECYCLE and TEST
modes, when there is a 432 or 432A Printout Control
included in the system loop with its own Mode switch in
any position other than OFF.

Pin 13 — Spare. Cable contains this wire but it is not used.

Pin 14 — This Module Printing. |s grounded only by a 715
Dual Counter/Timer during its printout operation, and
signals that a seven-digit unit is being printed.




4. OPERATING INSTRUCTIONS

4.1 Front-Panel Controls

MODE: This three-position toggle switch determines the
mode of operation of the 715, unless an ORTEC 432A is
connected in the system loop and is turned on, in which
case the 715 MODE switch is disabled.

In ONE CYCLE the unit remains gated off after a local
preset condition is reached but only as long as no reset
signal is applied (manual RESET push button, external
RESET signal, or System Reset).

In RECYCLE, when a local preset condition is reached,
the unit remains gated off for a given period of time
(DWELL TIME), adjustable between 0.3 and 10 sec.
After this delay has elapsed, the unit resets itself auto-
matically, as selected by the RESET toggle switch, and
returns to the counting mode. If it is set as a MASTER, a
System Reset is also generated.

The TEST position applies the internal 60 Hz Time Base
fundamental frequency pulses to Counter A and provides
the RECYCLE mode.

DISPLAY: Either Counter A or Counter B contents can be
monitored at any time except during printout, and the
selection is made with this toggle switch. During printout,
the display monitors each digit of either counter only
during the time it is presented to the common data lines,
and the DISPLAY switch has no control.

B INPUT: Is a three-pcsition toggle switch that selects the
source of pulses to be counted in Counter B.

The two TIME BASE positions cause internal time base to
be counted so that indicators display elapsed time in either
0.1 SEC or 0.1 MIN increments. The start of each counting
interval for the 715, when using the TIME BASE for
Counter B, is synchronized to the fundamental frequency
of the timing circuit.

The EXT position selects input pulses through either the
POS or NEG Input B connectors.

COUNT: When this push button is pressed, the unit is set
in its counting state.

STOP Push Button: Sets the 715 in the Stop condition. Once
this switch is pressed, counting can be resumed only by
pressing the COUNT push button.

RESET Push Button: Resets the contents of either one or
both counters, according to the position of the RESET
toggle switch. Operation of this push button is effective
only when the 715 is in either the Stop or the Preset

condition, i.e., if the STOP push button has been pressed
first or after a local preset condition has been reached.

PRESET A: Two concentric rotary switches permit selection
of a count level for Preset in Counter A.

QOuter: The outer ring (m) selects Off (in the O position) or
a significant digit (1 through 9) as a Preset level.

Inner: The inner control (n) selects a power of 10 for the
Preset level, from 10° through 109.

PRESET B: Two concentric rotary switches, same as
PRESET A except for an upper limit of 10° on the
multiplier.

DISC A Screwdriver: This one-turn screwdriver potenti-
ometer provides an adjustment for the threshold level through
which a Positive Input signal must rise in order to be counted
by Counter A. The threshold level can be adjusted from
2560 mV to 5 V.

DISC B Screwdriver: Same as DISC A, for Positive Input to
Counter B.

GATE A Indicator: This lamp indicates the condition
of Counter A Gating Circuit. The indicator on means
that the counter is enabled to count. The indicator
off means that the counter will not count. When the counter
is being gated either on or off at low duty cycles, the neon
lamp will not provide a good indication of the gate
condition, because the change in light at the gating rate
will not be perceptible to the observer.

GATE B Indicator: Same as GATE A Indicator, for
Counter B.

OVERFLOW A Indicator:. This lamp indicator turns on
when Counter A overflows and turns off when Counter A
is reset again.

OVERFLOW B Indicator: Same as OVERFLOW A Indi-
cator, for Counter B.

4.2 Rear-Panel Controls

PRINT: This three-position s_lide switch selects Counter A
only, Counter B only, or both A and B for printout. When
both are to be recorded, they will be printed in alphabetical
order.

MASTER/SLAVE: This two-position slide switch determines
the role of the individual module when contained in a
counting system as shown in Figure 3-1, with respect to the
common System Gate, System Reset, and System Preset
signal lines. One or more unit in the system can be selected
as the source for these signals by setting this switch as



