l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Weschler / NES Instruments ATK4654 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/TestMeasurement/87989-1/Weschler-NES-Instruments-ATK4654-Slimline-III-Tachometer
https://www.artisantg.com/TestMeasurement/87989-1/Weschler-NES-Instruments-ATK4654-Slimline-III-Tachometer

106-0144-00

INSTRUCTION MANUAL

SLIMLINE 1l

TACHOMETER
ATK 4654

TABLE OF CONTENTS

DESCRIPTION OF METER
tatroduction. .. ........ ... . .l
Specifications. .. .......... ... ... .01

{NSIDE THE METER
Raising And Lowering Access Panel.......2
Controls . .. ... ... i,

INSTALLATION
Mounting.........................2-3
Wiring

GENERAL « v v v v e veenenerncnennnnennd
POWER. « o v v v een e nr it

s

SINAL . v v et e -
SETPOINTOUTPUTS . + o o v v e v e e e eienee s
SET UP
Signal
COUNTING INPUT PULSES . . . v s i s i m e vt na i ms
SCALING. o v v v v vnvnennrennerrneo.. b=
THRESHOLD AND NCISE FILTERING . . . . . oo v v un. ..
SetPoimts ........................ B~
OPERATION . ... i
THEORY OF OPERATION..................
MAINTENANCE . ...t

.

== R N N 3 =

NOTICE
The informalion comlained hergmn is derived from propriefary and palenl dalz ol Nationwide Eleciranic
Systems. fne. [NES) and s presentalion is sofely for 1he assistance of equipmend operating and
mainlenance pessennel.  Publicalian af 1his inlormation dogs not convey any rights 40 reproduce,
manukagiuee, or to use the ifdormation {or any purpose ather than in connection with 1he insiatiation.
aperation ang maintenance of Ihe equipmend  Further, the recipiend or pueechasar is not auiharized 10
disclpse sai information 1o anyone lor any reasans olher than those specified above without wrillen

consenl sigred by an officer af NES.

BE SURE TO RETUAN YOUR WARBANTY REGISTHRATION

CARAD AS SOON AS YOU RECEIVE YOUR NES INSTRUMENT
All I ide Eleciconic & . inC. {NES) products are warranted agamst delects in materal
and wotkmanship  This applies ta the original purchaser for 1hree yvears from the date of shipment
0i. 0 the case of certain spegial comp ¢ fnn- taclured items listed in the operations
manual. 1or tne specdied period.
The habdiy ol NES wnder fhis waeranty is hmited 1o fsepawing, exchanging, COmecting of issuing
ceet_ gt ils aption, for any devices which arg rejurned by the purchaser during the wareant pesiod
praviced. {a) 1he 1erms and conditions of NES™s invoice werg mel. (Y NES 15 prompily rotdied in
wibrg upon giscovery of e defects by the purchaser. (o) the detective umil 15 refurned to NES.
fransporiation charges orepaid by the purchaser, and (dj MES examinabion of (g unils Shows 10115
salislaction ihat the defects aearst and have nof been caused by misuse. neglect. smproper
mstakalion. repaw. alteratian gr accsent,
WES resetves (Ne fI9NE o make rmprovements and/or change the specifications wihowl incurring
any obligaliens  in Re gvent shall MES Da lizbie for any anticipated gHolits. collateral. consequential
damages, l0ss ol tme ¢ elher damages or sses of any nalure
Tris waeranty 18w Leu ob-all olker warrantes. expressed of implied. 2ad no peeson. agent or
emptoyee may exiend or mndily $his warrany excepl 6 wntmg signec by an oihcer of NES

DESCRIPTION OF METER
Introduction

Slimline HI Tachomelers count low frequency input pulses and calculate
RPM. By setting different scale factors, other vnits of rotational rate can be
displayed (revolutions per second, revolutions per hour, etc.) as well as
any units of rate or frequency. These units also have limit outputs capable
of avtomatically switching relays. All funclions related to rate calculation
and set point are operator Frogrammab[e in these microprocessor-based
instruments. The Slimline 1[I model deseribed in this manual is designed
for input frequencies between less than 1 cycle per hour to 4 kHz.

A
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&
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i your Series i instrumenis are huilt to special specifications
{indicated by an ‘"SP" after the model number), some procedures
described in this manual may not apply.

Specifications

INFUTS:
Power: -+ 5 VBC @ 830 mA (absolute mikimem is 4.8 V, absolele maximum is 5.5 V1

Signal: Positlve voliage pulses, variable from 250 mY to 50 ¥ depending on threshold range

swilch setlings, Maxi countatie | y varles irom 40 Hz 1o 4 kHz depending
an aoise fillering switch seltings and lhreshald i kini fe lreguency
i5 |ess than 1 ¢ycie per hour.

DUTPUTS:

Sat Points: Three gpen caflector {ransistor Swilches thal swilch o giownd when ihe
approgriate relalionship belween oisplay and programmed sef polnts exusls Se1 poind
tutpuis witl swilch up to 40 ¥ at 100 mA with 3 dissipation of 350
miwatts.

CGNTROLS:

Under Accass Door: Dip switches to sefgct run or two diflerent program modes, threshold

ranges, noise fiftering: pushbution swilches to advance program step and sel peogram.
ABJUSTMENTS:

Under Access Door: Polentiometer 1o adjust threshold voltage.

DISPLAY: LED, .97 {23 mm) PH", 55" {14 mm} objective height, 7 seqmenl ariays.
average viewing distance 30 lesl. 899599 maximim counts.
INGICATORS;

Frogram Maode: Disglay indicales step number and programmed function.

Run Mode: Ouerranged vnil displays F oand |he decimal poind shifted two places W the
righl of the original lecation.

ACCURACY: Time base accwraty 15 = 0037 % within operating temperatuse range.
TEMPERATURE STABILITY: Typically x5 counts per million aver 0-50°C lemperature range.
ENVIRENMENTAL:

Storagas Tamperaters: — 45°C 10 + 85°C.

Cperaling Temparzture: 040 to + 50°C,

Humidity: ¢ 10 95% AH non-condensing.

Altifuda: 10007 (.3 ki) below sea level to 15.000° {4.6 kim) above sea level,

PHYSICAL {MECHANICAL):

Size: 4.55"W x 3.557H = 0.72°0 f115.5mm x BS.9mm x 18.2mm).

Kel Welght: Agprocimaely B oz,

Shipping Walghl: Approximately 23 o2,

Finlsh: Satin black sides, raised brushed aluminum lroml serface. anti-glare dispfay area

Inpul Connactlans. G257 f8d mm) pins on 0.1 centers lor warious S0-pin connectors
{e.g. Amp, Ansley, 8erg, 3M Scolchflex, eic.).

ACCESSORIES FURMISHED: A seleclion of various assorted nun nlare  adhesive-backed
latils,

*Phantasm Height

N NATIONWIDE FLECTRONIC SYSTEMS, Inc.
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INSIDE THE METER

Raising And Lowering Access
Panel

A

Figure 5. Ralsing and lowerlng tha sccass panel.

The front access panet is raised most easily by fitting a fingernal
unger the lip at the center of the panel, then prying up and out {Figure
1, & and B). The door can be removed by bending down at the ends
ang¢ up in the middie while pulling away from the meter. It may be
necessary to angle the right side of the door out first. This same
method of bending the door should be vsed when replacing it (Figure
1, C). To close the access panel, simply push both ends of the door
directly toward the meter. A slight upwards pressure may be necessary
{Figure 1, D and E}.

When removing and replacing the access panel, care should be taken
not to snag the hinges on internal components of the meter.

Controls

Slimfine Series !If meters have controls for programming and_controls
for regulating the input signal. These controls are shown in Figure 2.

BWITCH POBITION
MODE
swW1 SW-1
RIGHT DOWN PROGRAM:
SET POINT
PROGAAM:
RIgHT up CALCULATION AND FORMATTING
LEFY DOWN AUN
LEFT up RUN

.S
rd
ey THRESHOLD
- RANGE
5
-3
St Yy NOISE
sw FILTERING
STEP / SWItCH
8wz SWa4
e ™ [
L
o8
e S
»[E
- 7
PROGRAM MODE
SWITCH /‘FHHESHOLD
RN PROGRAM ADJUSTMENT
SWITCH

Figura 2. Fronl view aof meter with access panel removed, showing
oparater genlrols,

S$W1 is the run/program switch and SW4-1 is the pregram mode
switch. They are used to select between run and two program modes.
Figure 3 shows switch positions and the operational modes {up = on;

down = oif].

d lagted with prog awltches.

Figure 3. Op

The Set Point Mede is a program sequence that allows you fo set
lirnits. When these Fmits are exceeded by the display, set point cutputs
(Pins 22, 24, 28 — see Figure 9) are automatically turned on or off.
The Gajculation and Fermatling Made is & 5sparale program Sequence
used to select the type of calculation, scale factor, display tormatting
and other functions.

When the program switches select a program mode, the Shimiine stops
calculating and the first step of the appropriate program sequence
shows up on the display. When SW1 refurns the meter 1o & run mode,
the program is stored in permanent memory registers, tnternal counters
reset to zerc and the meter begins calculating. Slimlines wilt retain a
program even If power is cut off. The only way to change a program is
to manually enter new values.

NOTE: The Slimline's memory has a useful lfe of about 10,000
reprogrammings. (M you reprogram your unit once each day, its
memory should tast about 30 years.) I SW1 is routinely used to reset
internal counters, the life of the permanent memory could_ be
shortened. Do not use SW1 as a reset functien.

SW2Z is the Program Step button. It works only when the Sfimline is in
a program mode. Each time this buiton is pressed, the next pragram
step or substep is addressed. Program steps are incicated by the left

most digit of the display.

SW4 is the Program Set bution. When the meter is in a program mode,
the Set button is used 1o sst programmable functions, Values refevamnt
to these functions are indicated on the right side of the display.

When you receive your Series !l Slimfines, there wilt be & program in
the memory. To program your own functions, switch to a program
mode, use Siep o advance the program steps and Set to set the
desired value. All program functions are described in the Set Up

--.section, and Figure 37 gives an abbreviated list of program steps.

The threshold range switches, threshold adjustment and ncise filtering
switch are described in the Set Up section.

INSTALLATION
Mounting

Slimline Series 1§ instruments are normally mounted on the front of the

panel. Figure 4 shows a mounted Shimiing meter and universal
mounting dimensions for alt Stimiine models.

PANEL

- A
¢
156 DIA.
{4 HOLES}
- 158 3837 ~
A75DIA S |
— REMOVE —
- - T
4.250 N

SLIMLINE METER §

Figure 4. MWounted Sliimline meter snd universal mounting dimensions.

NATIONWIDE ELECTRONIC SYSTEMS, Inc.
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“HhE instruments are gasy to mount because four corner holes and 2
siok-for connsctions are the only culouts requirsd.
§ AN ERY
m CAUTION m
S EEEEER

Do no! overtighten the nuts; excessive force will strip
the studs.

Wiring
GENERAL

Slimiing 1l Tachometers require power and signal inputs for minimai
pperation. All input and output connections are made by a 50-pin connector
as shown in Figure 3.

SLIMLINE METER

e RAISED TRIANGLE AND
RIBBON CABLE DARK BLUE STRIP
INDICATE FIN M

PAESS-ON CONNKECTOR

Flgure 5. Raar viaw of metar.

The input/output header consists of two parallel rows of .025" pins on
0.1 centers. These pins take press-on connecfors made Dy AMP,
Ansley, 3M Scaoichilex, Berg and others. Most of the connectors
available use flat ribbon cable, but some use individual wires with
crimped terminations inseried into 3 molded housing. We stock both
varieties. Nole: The numbering System on your connector may not
coinrt:]ide with the one we use. Refer to Figure 6 for cerrect pin
numbers.

EEEEENN
& CAUTION m
EEEENEMN

Never solder wires directly to the pins. This can cause
intermittent connections inside the meter.

Figure & shows pin number and lists connections for Slimling H)
Tachometers.

POWER

Power requirements are fisted below. The 5 V connections are doubled
{Pins 1, 2 and 2, 4). This is an optional procedure which reduces wire
resistance and is advised when using smail gauge wire such as ribbon
cable.

1 {+)5 ¥YDC — DC power input at 850 mA. Absolute minimum

1,2
B V. Absolute maximum 5.5 V. Noise and ripple not to excead
% . These two pins are connected internally.

Al

N
4
i

FIN 3,4; 5 V ground — return side of 5 VDG power input and ground
reference for logic inputs and outputs. These two ping are connected
to each other internalby.

A

E
5
¥

40 47 45 43 41 39 27 35 3309 28 27 25 W A B IF WA N 9 ¥ B It
000000000000 0CO00DO0CC0OR0
0000000000000 O0000C00O00
20 4B 4B 44 42 A0 38 36 34 A2 A0 20 76 M 22 0 1 1B 14120 & 6 4 2
PiN FUNCTION PIN FUNCTION

1 + % YDC (a3 Pln 2} 2 +5 VDG {also Pin 1)

3 5 ¥ Gnd {also Pin &) 4 5 ¥ Gnd [also Pln 3}

5 Signal Ground B No Funclion

? Signal Ground 4 8 Mo Fonclion

9 Signal Ground 10 Mo Founction

1 Signal Ground 12 Mo Funclion

13 Signal Ground 14 Na Function

15 | Signal Ground 16 Ne Function

17 Signal Ground 18 No Function

19 Slgnal Ground 20 He Function

21 Slignel Grourd 22 Set Polnt Dulput 2; >L. < H
23 Signat Ground 24 Sat Polnt Ouiput 1; =k
25 Slgnal Ground 2 Ne Function

a Signal Ground 28 Sat Point Quiput 3; < L

29 Signal Ground 30 No Function

3t Signal Ground 32 No Functlon

33 Signal Ground 33 No Funcilon

k- Signal Groung 36 Mo Funclion

37 Signal Ground 38 Na funciion

39 Slgnal Ground 40 No Function

41 Signal Ground 42 Slgnal Graund

43 No Functicn 44 No Function

45 Mo Functlon a5 No funcilon

a7 No Functicn 48 No Functlon

49 Dry Comtact Source ] Slgnal Input J

Figurs 6. Plnoul for SEmiine Il Tachomiers.

SIGNAL

PIN 49; Dry Contast source — 220 & resistor to +5 V. Voltage source
that tan be used with any swilching device to generate input

puises.

PIN 50; Signal Input — positive voltage pulses between 1 cycle per
hour and 4 kHz. See Set Up section for voltagss.

Positive Voltage Pulses: These Slimlines count the faliing
edges o} positive voltage pulses, The input signal is connected to Pin
50. Input pulses ¢an range from 250 mV to 50 V dapending on
threshold range switch sstfings. Minimum countable frequency is less
than one cycle per hour. Maximum countable frequency varies from 40
Hz to 4 kHz depending on noise liltering switch settings and threshold
adjustment. See threshold adjustment and noise fitering in the Set Up
section.

Dry Contact Source: i the encoder you are using is a
swifching device with no power ootput, you ¢an use the dry contact
source {Pin 49} to generate input pulses.

There are two ways to do this. One is {o connect Pin 49 o one side of
your swilching device and Pin 50 to the other {Figure 7). When the
switeh closes, a puise is created. The rising edge of the pulse ocours
at switch closure.

wh

SWITCH

Figura 7. Input pulse accurs whils switch is closed.

Ancther way to use the dry confact source i5 1o wire Pins 49 and 50
together on one side of your switching device. Connect the other
terminal of your switch to signal ground {Figure B). When [he switch
opens, a pulse is created. The laling edge of the pulse occurs at
switch closure.

@” NATIONWIDE ELECTRONIC SYSTEMS, Inc.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



43 CL J}iﬁ [Signal Ground)

"7 D

Flgura & Input pulse occurs while swilch Is open,

NOTE: When using the dry contact source, both thresheld range
switches {SW4-2 and SW4-3) should be switched off {down). See the
Set Up section.

SET PUOINT QUTPUTS

Pin 22, 24, 28; Set Point Quiputs — open collector transistor switches
which indicate the relationship between the displayed value and
programmed set points. When a set point is "'en’", its pin is Ciosed
to ground. These outputs will switch up to 40 ¥ at 100 mA resistive
load with a maximum dissipation of 350 mwatts. Figure 9 lists
set point references, pin numbers and refationships indicated.

SLNE | o | SRR
a 28 lass than LOW
2 22 greater than or equal to LOW
and lass than HIGH
1 24 greaier than or equal Yo BIGH

Figure 9. Se! poinl outpuis 1 — 3.

SET UP

Signal
Counting Input Puises

Program Steps 1, 2 and 3 of the calculation and formatting mode tell
the Slimiine how it is to count input pulses. Figures 2 and 3 show how
to address this program seguence.

—_ b
CALCULATION
STEP MGDE

STEP 1 is used to select ome of two possible calculation modes:

Gated Coumier, indicated by a display of [1 1..1]. The Series il
instruments count pulses between display updates and calculate their
frequency. This made is recommended for input frequencies between
1 Hz and 4 kHz. If input pulses are received less frequently than
the update rate, the meter will display 0. {See Step 2 for setting
the update rate.)

Period Calcuialion, indicated by a display of [1 ....]. The Slimling
updates its display each time an incoming pulse is received. The
time elapsed since the [ast pulse ({the pericd) is measured and the
reciprocal calculated to arrive at the frequency. This mode is
recommended for frgguencies below 1 Hz. Minimem ifrequency is
less than 1 cycle per hour. If period calculation is used for
frequencies above 3 Hz, the display changes too guickly to be read.

tise the Sel button to choose the calculation mods, and then press the
Step button te advance to Step 2.

- J \_UPDATE RATE

IN SECONDS

STEP 2 selects the update rate of the LED display. This'f_iiu'-“n“é';’ becomes
the gate period for measuring input pulses in the meter's gated counler
mode. At least twa pulses must be received in an update peried belore
the meter will calculate frequency. With higher frequency input signals
{1 to 4 kHz), longer update periods slabilize the display. # you have
programmed Periog Calculation in Step 1, update rate will have no
signiticance and be ignered.

Use the Set button to set one of 16 passible update rates between 0.5

and 20 seconds. The sample display above shows an updale rate of
1.5 seconds. Press the Step button to call up program Step 3.

J N
o UMBER OF
STEP Y READINGS

AVERAGETD

STEP 3 is used to smooth out a jumpy display caused by rapidly
changing input frequencies. Up to 7 readings can be averaged for eagh
update of the display. The sample display above shows 5 readings will
be averaged (the current reading with four previous readings). if no
averaging is desired, enter 1.

Use the Set button to choose the number of readings you wish to
average. Use the Step button to advance to program Step 4.

SCALING -
Program Steps 4. 5 and 6 of the caiculation and formatting mode are
used to set scale tactor and display [unctions.

L SCALE

STER FACTOR

STEP 4 is used to set the scale factor. Before a rate is displayed, the
frequency of Input puises {determined by sither the gated counter method
or period calculation in Step 1} is multiplied by any number bgtween 1 and
59999. This allows you to display an input signal in any units of rate or
frequency, A scale factor of 1 will cause the Tachometer to display
frequency in cycles/second.

A simple formula ¢can be used to determine a scale factor appropriate

for any application:

= _JIME {in seconds)
SCALE FACTOR COUNTS FER UNIT

TIME is the number of seconds in a time period. 1f you wish to display RPM
{Revolutions Per Minuie), Time woutd be 60 (B0 seconds in a minute). it
you are displaying Revolutions Per Hour, Time would be 3600. If you want
to display units/shift, Time wouid be the number of seconds in a shift. (An
8-hour shift contains 28,800 seconds).

COUNTS PER UMIT is the number of counts representing one measured
unit. In the case of BPM. this would be the number of input pulses
generated by your encoder during ong revolution.

EXAMPLE: A photoslectric eye is aimed at the teeth of a gear. You want to
display RPM. There are 24 teeth on your gear.

SCALE FACTOR = TIME {in seconds)

~ TCOUNTS PER UNIT

TIME = 60 {60 seconds/minute} )
COUNTS PER UNIT = 24 (24 pulses per revolution}
: 80

SCALE FACTOR = Tl 2.5

The correct entry for program Step 4 would be 23 (Decimals are
ignored when entering the scale faclor.)

Each digit of the scale factor is set individuaily, When Step 4 is first
called up, the far right hand digit is brighter than the other display
digits (see sample dispiay above}, This far right digit is the first digit
of the scale factor o be set. Press the Set button until the desired
value appears in this pluce. (In the case of qur example, the correct
value would be 5.}

NATIONWIDE ELECTRONIC SYSTEMS, Inc.
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When this digit has been set, press the Step bulton. The next most
signiticant digit of the scale factor will become brighter than the others,
indicating that this digit can De sel by’ pressing the Set Dution:

HOopo2s

After each digit is set, pressing
the Step bution addresses the
next most significant digit. Only
alter all 5 digits of the scale
factor have been addressed “wilt
the Step button call up program
Step 5.

It is possible to enter a scate factor of 0. However, if 0 is entered, the
Slimline will automatically use 1 in its calculations. The fargest possibie
scale factor is 59999.

STEP —‘

STEP 5 can be used to shift a calculated value to the right in the display.
For example, if a unit displays [025.000] with zerc display shift, a display
shift factor of 1 witt produce [0G2.500].

L DISPLAY SHIFT
FACTOR

The display shiff factor is the number of times a calculated value will be
divided by 10 belore it is displayed. Each time the calculated valve is
divided by 10, it is shifted one place to the right in the display. A calculated
value can be divided from 1 to 9 times before being displayed. If your scale
factor and input frequency combine to overrange ihe meter, & display shift
factor will altow you to shift the calculated value until it fi{s into the display.
It no display shift is needed, enter 0.

Before declding on the display shift factor that suits your application, you
must first determine how the display will respond to your scale factor and
input frequency. This is very easy to do if you keep in mind two important
characteristics of ail Slimline 1)} Tachometers.

The first js that Tachometers try to display thousandths (0.000). This
means that in the six digit display, there is an implied dacimaf point in the
third place [000.000]. This is not to be confused with lighted decimat
point. Program Step 6 allows you fo light a decima! peint after any digit on
the display, but they are display functions only, they have no bearing an
the meter's caleulations. The implied decimal point is used by the meter to
determine if & calcuiated value is tao large for the display.

The second important feature to remember is that Slimiine Tachometers
have an automatic decimal shift function. Decimal shift is not the same
as display shift. Display shift moves the displayed value to the:right
without moving the decimal point. The decimal shift function will
automatically move a displayed value and the decimal point one or two
places to the right so larger numbers can be displayed. Since lhe
impiied decimal peint is in the third place [000,000], the [argest
calculated value that can be displayed {without & display shit tactor) is
{99999,9]1. The implied decimal point is automaticaily shifted two places
to the right. Any larger number would cause the meier to overrange.

Keeping these features in mind, you can easily determine what will de
dgispiayed with any combination of scale factor and input signat. This is
how it is done.

1} Determine the average cycles per second your Slimline is likely to
receive.

2 Muttiply this number by the scale factor,

3) Mark the implied decimal point to the right of this calcuiated
value and add Lhree zeroes {this is the .000 the meter will Iry
to display}.

4) Mark off the six display digits, shifting the implied decimal point
ong of two pleaes if necessary. (Remember the meter will
automatically shift to [0000,00] or [00000.0]) to accommodale
larger numbers.}

EXAMPLE: using the same problem deseribed in Step 4 and assuming ge’aT' W
teeth will cause input pulses at a rate of about 10 per second: i

1} 10 gear teeth per sacond = 10 pulses per second
2) Scale factor is 25, 25x 10 = 250

3) 250,000 ;
4) The display will indicale [250.000]. No decimal shift occurs here..

=1

IF the third decimal place is lighted {using program Step B}, the displayed
value would be: :

[250.000]

It sheutd be noted that at 10 input pulses per second, the shait on which
the gear is fixed would be turning at 25 RPM. To correct the display, one
could gither fight the fourth decimal pface from the right or enter a display
shift of 1. A display shift factor of 1 wili produce the following display:

£325.000]

Display shift is most useful in dealing with ifarge scale factors or high
frequencies. EXAMPLE: Suppose you have calculated a scale factor of
2.58B6666. In the interest of accuracy you wish to enter as much of this
number as possible, se you enter 25666. Suppose alse that you expect
about 2000 cycles/ second frorm your encoder.

To determine how the display will respond, first multiply input frequency
and scale factor:

2000 x 25666 = 51332000
Indicate the implied decimal place and add the three zeroes representing
thousandths:
51332000,000

It is evident that without any display shift, this value could not be displayed
gven after the decirmal shifts two places to the right:

5t3{32000.0]00

,-I' IMPLIED BECIMAL, SHIFTED
OVERAANGE \_ TWO PLACES TO THE RIGHT

If the third decimal point was lighted, the display in this case would appear
as foliows:

e ] .
It should also be noticed that since the number is overranged by three

factors of 10, a display shift of at feast 3 would be required before the
display would indicate anything.

Figure 10 shows how different dispiay shilt factors would affect the display
using an input of 2000 Hz and a scale factor of 25666. In all cases it is
assumed that the third display decimali place is fighted.

DISPLAY SHIFT

FACTOR DISPLAY
E .
E -

E .
51332.0
5133.20
513.320
051.332
005.133
000.543
006.05%

TN bWk =

Figure 10. The Display Shift faclor: inpul frequency of 2000 Hz; scale factor
of 25666; third declmal place lighted. Notice the sutomatic decimal

shift functon.

By using display shift factors and lighting appropriate decimai points, it is
possible to display any calcuiated value in a scale appropriate to any
application.

After deciding on a display shift factor, press the Set button to enter a
number between 0 and 9. Then press the Step button to address program
Step 6.

—DECIMAL
POINT

@” NATIONWIDE ELECTRONIC SYSTEMS, Inc.
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STEP 6 lights the display decimal point. Pressing the Set button moves the: -
decimal from left to right, then off the display {if you do not wish to light any™~
decimal point), and finally returning the decimal to the left side of the- -
display. The lighted decima! point is a display function only. 1t has no effect

on the way these meters calcufate data.

The automatic decimal shift function described in Step 5 permits a meter to

display a tremendous range of values without requiring a manuat change in
decimat focation. However, a display value calcuiated by the meter may
torce the decimal one or twe places to the right ot the localien you select.
Using the method described in Step 5, you can determing if a decimal will
be shifted given your input frequency and scale factor. Figure 10 shows
how ‘dliferent -disptay shift factors affect the automatic decimal shift.

NOTE: i you do not light a decimal point, you may not see a decimal shitt
when i occurs. EXAMPLE: With a scale factor of 1, zero display shift and
no decimal lighted, 500 Hz would be disgtayed as [500000]. if this signal
increased to 1000 Hz, the display would be { 100000). A decimal lighted in
the third place would show [500.000] becoming {1000.03].

Step 6 is the last step in the caiculating and formatting sequence. Pressing
the Step button recalls program Step 1.

THRESHOLD AND NGISE FILTERING

Threshold range switches, the threshold adjustment and the noise
filtering switch (see Figure 2}, are used to requiate the input signai. To
set these controls, we suggest you lirst enter a prgram for displaying
gycles/second [update rate = 1.0, averaging = 1, scale faclor =
00001, display shift factor = 0, third decimal place lighted).

Threshoid Voltage is the voitage at which a signat pulse is registered
in an internal counter {see Figure 15) in Theory of Operation). SW4-2
and SW4-3 are Threshold Range switches. They sefect a range of
voltage in which the exacl threshold voltage can occur. B78, the
Threshold Adjustment, is used to fix the exact threshold voltage within
that range.

The threshold range you set on these switches should correspond to
the voltage output of your signal encoding device. Figure 11 lists
swilch positions, the lower limifs of the thresheld ranges {with R73 in
its fully clockwise position) and the upper limits of the threshold
ranges {with R79 turned fully counterciockwise}. Down = off; up =
on. Note: Actual threshold range limits are within = 3% of the values
shown in Figure 11. However R79 can be adjusted with an accuracy
considerably better than 5%. )

LOWER LIMIT UPPER LIMIT | ABSOLUTE
S5Wa.2 EW4-3 OF THRESHOLD{ OF THRESHOLD | MAXIMUM
RANGE RANGE INFUT
DOWN DOWN 250 mV 22V a5V
Up DOWN vV 13V sV
DOWN up BV 50¥ 50V
1p up 65V v S0V

Figure 11. Thresheld range swiich settings.

Each time the thresheld voltage is passed by the falling edge of an
input pulse, that pulse is counted by an internal counter. There is
however, a hysterssis built into these meters. M an input pulse
increments the internal counter, then rises slightly before falling again,
it must rise at least 10% above the threshold voltage in order to
increment the Internal counter a second time (see Figure 15 in Theory
of Operation}.

SW4-4 is a Moise Filtering switch. 5W4-4 swilches in a capacitor that
altenuales noisy input pulses. Since noise filtering reduces the
amplitude of an input signal, the threshold adjustment may have to bg
changed when SW4-4 is turned on. Figure 12 fists the highest
countable frequencies for each position of SW4-4. Down = off, up =
on. .

Swa MAXIMUM COUNTABLE FREQUENCY
STANDARD INPUT DRY CONTACT
DOWN 4 kHz 100 Hz
up 42 Hz 46 Hz

Figure 12. Noisa Filtaring switch.

NOTE: The values for the standard input column of Figure 12 were
determined using a 5 V square wave. Different wave forms and
amplitudes may resuit in  slightly differeat  maximum countable
frequencies.

]

'3
¥

L

When seiting these centrols for your application. begin by delermining
the voltage of your input signal. Set SW4-2 and SWd-3 accordingly.
{When using the dry contact source, both of these switches should be
ofi — down). Switch SW4-4 off (down}. Adjust R79 to its midpoint and
begin generating pulses. |i the meter displays no vatue at all, adjust
R78 untit Irequency is displayed. Turning R79 counterciockwise raises
the threshold veltage; turning R79 clockwise Jowers the threshold
voliage.

When using higher frequency input signals (between 1 and 4 kHz),
R79 must be carefully adjusted to correctly set the threshold vollage
{see Figure 16 and the paragraph preceding it in Theory ol Operation).
If your input Signal is below 40 Hz bui the meter displays too high a
frequency. turn R79 counterclockwise to tune out naise. If noise cannot
be tuned out with R79 turn on (up) SW4-4 and adjust R79 until the
correct freguency is displayed.

Set Points

Set Poinls are programmed limits. Every time the display ic updated, it
is compared to these limits. The three set point outputs {Fins #2, L
and 28) are then switched according to the resulls of this comparison.
There is a low set point and 2 high set point. Figure 9 shows lhe
relationships that will calise each set point output to be’ switched on.

When program switches select the set point mode (see Figure 3), the
first step of the sequence is indicated as shown below.

-

LOW \_ LEAST SIGNIFICANT
SET POINT DIGIT

Each set point is & & digit number with an indication of polarity. (There
is no decimal peint. When display comparison occurs, the display
decimal point is ignored.) Each digit of each set point must be set
individually, The first step of the set point sequence shows the dim
letter L 1o the left and the far right hand digit brighter than the other
digits. This means the least significant digit of the low set point is
ready to be set. Press the Set button untit the desired value appears in
this place.

When this digit has been set, press the Step button. The next most
significant digit of the low set point will become brighter than ihe
olﬁers. indicating that this digit can be set by pressing the Set buttor:

R = ix sl

After each digit is set,
pressing the Step button ad-
dresses  the  next  most
significant digit. When the 5th
digit has heen set, pressing
the Step button shifts all the
digits one place to the right.
This is so the most significant
digit can be set {only o of the
& set point digits can be seen
at one time). One more press
of the Step button addresses
polarity by once again shifting
all the digits to the right. You
can set positive {1) or
negative_(—} patarity.

Polarity is the last element of the set point. Pressing the Step button
addresses the feast signficant digit of the high set point.

HIGH A \_LEAST SIGN|FICANT
SET POINT DIGIT

e” NATIONWIDE ELECTRONIC SYSTEMS, Inc.
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OPERATION

By switching the program Switches [SW1 and SW4-1) to the run
Mode (see Figure 3}, your Slimline should operate according to the

q200

TF.yalues you have programmed. If it does not perform as expecled,
fer to the Operation Analysis ¢hart (Figure 13).

THEORY OF OPERATION

Figure 14 is a Block Diagram showing refalionships between the
meter's major functions.

Each digil of the high set point
is set individually as described
above. When pofarity of the
high set poini has been set,
the  set  point  program

sequence is compleled. I\o{']am ] DISPLAY N

Neta about polarity:  Slimline A

Tachpmeters  only  display SIGNAL

positive values. Negative set INPUT “‘.{.&I{E'g’&"‘ €=t DATA

points are infendsd for use in BUEFERS wty—] STORAGE

other software packages. If you i ]

program a negative set point, th

the displayed value will always smNM‘ — ng;.r

be greater than the set point. ShpaT - P-jTIMER auTPLT o

‘ BUFFER |

PROGRAM | I -
SWITCHES

COMPARE

PROGRAM
!_..._).. STORAGE

Figura 14. Block diagram for Slimilne Il Techometars.

QPERATION ANALYSIS

CHARACTERISTIC

SUGGESTION

The Slimiine always displays
ZBi0 0 run mode.

1} No input Signal. If your encoding device has no voliage output, use the Slimline’s dry contact source.
2] The freguency of your input signal is above 4 kHz. ) ]
3) Thresheld range switches are sef too high for your input signal. See Figure 11.

4) Threshold adjustment is not correctly set.
5) In the gated counter mode, input pulses are received less frequently than the update rate. See prog. Step 2.

6) In perfod calcutation, signat input frequency is considerably fess than 1 pufse per hour.

The Slimline always displays E

1} The scale factor is too large for the input frequency:
a) Increase the display shift factor.
b) Remove zerces from the least significant (right hand) end of the scale factor.

The Slimline displays 2l 8's
in run mode.

1} This can accur when a unit is programmed for period calculation and then switched to run mode.
The display will remain afl 8's until an input pulse is received.

The Slimine displays an
unreasonably high value in
the run mode.

1} Be sure you have calculated and set the correct scale factor.
2) If the display is off by an even muitiple of 10
a) Remove zeroes from the scale factor.
b) Increase the display shift factor.
¢} Move the decimal paint. :
3) The Stimling may be counting noise. : .
a} Turn the threshold adjustment counterclockwise to raise threshold voltage. ) )
b} If your input frequency is below 40 Hz, switch on the noise fiitering switeh and readjust the thres. adj.

The Slimlinge displays an
unreasonably low value in
the run mode.

1} Be sure you have calculated and set the correct scale factor,
2) If the display is off by an even muliiple ot 10;

a) Add zeroes to the scale factor.

b) Decrease the display shift facior.

¢} Move the decimal paint.
3} Readjust the threshold adjustment.

The Slimtine’s display is

1) increase the number of readings averaged.

unstable. 2) Use a longer update period,
Set point qutputs deo net 1) Incorrect entry of set point. When entering set paints, disregard decimal point in the display.
switch on.

Flgure 13. Operations Analysis Chart.

NATIONWIDE ELECTRONIC SYSTEMS, Inc.
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Program and pushbutton switches are used to enter set points and
vafues for caiculaling ihe display. This information s stored in a non-
volalile RAM, The non-volatile RAM is a type of Random Access
Memory that will retain operator programmed values when power is
terned off. The only way 1o change an operator program is fo enier
new values.

Signal pulses enter the Signal input Buffer/One Shot. This buffer
reduces signal voltage to a working level and eliminates noise fram
lhe wave form. The noise fiilering switch, threshold range switches
gnd threshold adjustment {R79) are all part o the Input Buffer/One
hit.

Each time the falling edge of an input puise approaches ground, the
Input Buffer/One Shot fires. The exact voltage at which this One Shat
pulse occurs is determined by the Thieshold Adjustment. 8y adjusting
R72, threshold veltage can be set so noise is not registered as input
pulses. Figure 15 shows how the Threshold Adjustment works., Two
diiferent settings of R79 are iliustrated. Note the 10% hysteresis. An
input signal that falls below the threshold voltage must rise 10%
ahove this threshold before it can set off another One Shot pulse.

HYSTERESIS

NolsY )\_._
INPUT
AR AN ¢
WOLTS) h !
b |
[ THRESHOLD !
1 1 [
n 1 1 1
1 1 1
1 1 L3

sior o _JLL_ S | I

{Total Pulses x Scate Facior) + aSec = Raie

The only difference between Gated Counler caiculation and Period
Calcutalion is the determination of the update period. In Gated
Counter calculation, update rate is the number of seconds set in
program Step 2, In Peripd Calculation, the update rate s the time
between consecutive pulses (total pulses always equals T1).

fach fime 2 new rate is caiculated, the value is averaged, shifted
and stored in Data Storage. From there it is used to updale the
display and lhe Set Point OQuiputs. it is also avaitabfe for ASCl
transmission il a transmit command is received.

Whenever data in Dala Storage is updaied, it is sent to Compare
where it is compared with programmed sel points in  Program
Storage. Based on this comparison, the Set Point Output Buffers are
updated and latched. Wew dala in Data Sforage is also senf lo
disptay Contrel Display Controf scans the display digils, snabling one
digit at a time. All timed functions, including those pertaining to data
calculation, display scanning and message (ransmission, are controiled

by the Timer which operates at a crystal [regeency of 12 MHz.

MAINTENANCE

mormally Slimline Series 14f Tachometers require no calibration or
maintenance. 1f, however, your meters are subject to shock or
vibration, the Threshold Adjustment (R79), may drift slightly. This
adjustment shoufd be checked occasionally, especially if the meter
displays unreasonable values.

MOCE STEP SEY DESCRIFTION

SLIMLINE REQISTERS SLIMLINE REQISTERS
TWO COUNTS N

DNE COUNT

Figure 15. Effect of threshold sdiusimend.

When input frequencies approach the upper [imit of the Simling's
operating range {for either filtered or unfiitered inputs, see Figure
12}, the adjustment of threshold voitage must be very precise.
Semetimes the difference between displaying zefo and displaying an
accurate reading of input frequency is the slightest turn of R7S. This
is because the differsnce between peaks and vaHeys decreases in
higher frequency wave forms. Figure 16 jilustrates 2 high frequency
input and shows the threshold voitage correctly focated. it can be
seen that either raising or lowering the threshold, even slightiy,
would cause the Input Buffer/One Shot to stop firing and the meter
to display zero.

THRESHOLD
HYSTERESIS

AT ARATATALAY ARRARAVRNVAN
THRESHOLD L 1 ] b '
ADJUSTMENT [ ! : /:r/ i

1 + 1 INFUT i

[ ESIGNAL <) i

] \ : : . .
SHOT | - i |_ I l_ _— l 1 o I I

1 1.1 Galed caunfer mode.
1 ans Perigd calzulation,

Update rate in seconds.

Number of readings averaged.

412345
412345 .
412345 Five digils of the scale facier.
412345
412345
5 1]
H ]
5 g
€ 8888
6. BEES
6 ,8883
g § B.&BE
6 88,88
6 888.8
& BBSS.

CALCULATION
AND
FORMATTING
SWW:Aighe
SWa-1: Up

ES AN EN ES

Display shifl {actor,

Decimail poinl tocalion.

Figure 18, High frequency inpuls.

One Shot puises are counted by the Timer and the Multiplier/Divider
according to information provided by Program Storage. While the
Multiplier/ Divider counts input pulses, the Timer measures elapsed
time in psec. At the end of each.update period, there will be a total
count of pulses and the time (in psec.) between ihe first and last
pulses of the period. The Multiplier/Divider then performs the
following calculation. :

Il

£
§

L23456
L22456
L23456
L23456
L23458
112345
L41234
L-1234
H23456
H23456
H23456
H23456
H23456
H12345
H41234
H-1234

Six digils of low set point,

SET Palarity of low gl point.

POINT
W1 Rignt
SWE 1 Dopwn

Six digits of high sel point.

X T[Tl T|T| ~ {rrfrje|e]e

Potariiy of high sel poind.

RUM
5W1 Leh

Ho Funclion Aun Mode,

eﬂ' NATIONWIDE ELECTRONIC SYSTEMS, Inc.

Figure 17. A list of program steps. Each Hne In ihe STEF coiumn Indicetes
ong pragram step or substep. NOTE: I Is not necessery to go thraugh en
ontire sequence every iime you enler a program mode. To change part
of one stap only, enier the appropriale mode, press STEP unill you reach
the desirad siep ar p, change ihe valua and then ewitch back
1o tun made. The resl of ihe program wiil remain unchenged.

Artisan Technology Groﬂip - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

(



Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




