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FOREWORD 

The purpose of Application Note 32 is to provide a 
guide for selecting Hewlett-Packard and Dymec* 
digitizing instruments when a specific application or 
combination of measurement functions is in mind. 
It serves as a guide in choosing those output-indicating 
instruments, such as digital recorders and remote 
indicators whose input requirements are compatible 

with @ and Dymec* digitizing equipment. 

Application Note 32 demonstrates the simplicity 
with which Hewlett-Packard and Dymec* equipment 

may beused, individually as well as conveniently inter- 
connected,to form a great many basic instrumentation 
systems. 

Moreover, versatility and compatibility of different 
instrument types, an essential element in any instru- 
ment system, is also shown by Hewlett-Packard and 

Dymec* in several ways: 

1. Plug-in units allow a wide variety of applications 

from one basic instrument. 

2. Standard catalog equipment is easily interconnected 
in ‘‘building-block’”” form for instrumentation 
systems, without special furnishings or custom 
engineering charges: Electronic counters or digital 
voltmeters, adequate for initial purposes, can be 

supplemented ‘at any time with more specialized 
equipment, such as remote readouts, punched 

card or tape recording, multiple digital comparison, 
go-no-go testing, electric typewriter recording, 

or other measuring devices. 

3. Operational obsolescence is reduced between 
instrument models by carry-over designadvances, 

based on human engineering precepts. 

4. Constant attention to quality and exhaustive devel- 

opment testing extends the reliable scope of equip- 
ment beyond the lab--to van, production, and field 

applications--without special precautions or de- 

gradation in performance. 

INTRODUCTION 

GENERAL: 

Application Note 32 is made up of six related divisions: 
three charts and a table, a capsulated discussion on 

printer control design, and a section about digital 

recorder print-wheels. 

(1) Chart ““1” lists different possible measurement 
functions (e.g. FREQUENCY, PERIOD, PHASE ANGLE) 
along the side of the chart, and lists such things as 
possible accuracies, instruments, and display at 
the top. 

(2) Chart ‘2’ lists different output-indicating instru- 
ment (i.e. digital recorders and remote indicators) 
along the side along with compatible digitizing instru- 
ments; and at the top are listed the particular 
requisites of operation. 

(3) Chart ‘3 lists specific digitizing instruments 
along the side, with the compatible output equipment 
listed at the top. 

*DYMEC 15 a division of Hewlett-Packard Company. 

(4) The Speed Measurement Table is simply a tab- 
ulation of different tachometers for use in recipro- 
cation or rotational speed measurements, having a 
short introduction of measurement prerequisites. 

(5) Section I is a brief enumeration of design 
considerations when building transistor control cir- 
cuitry for 565A Printers, essentially the same type 
mechanism used in @ digital recorders. 

(6) Section II discusses the variety of characters 
and symbols available that may be ordered on special 
print-wheels for the digital recorders; a classification 
of stocked, special print-wheels is at the end. 

DEFINING THE MEASUREMENT NEED: 
  

Before selecting equipment for any particular meas- 
urements, the quantitative problem should first be 
defined and isolated as best as available information 
will allow. This not only precludes shortcomings inthe 
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final results, but prevents wasted dollar value; that 
is, it prevents acquiring equipment whose full poten- 
tial will never be used. On the other hand, additional 
quantities may be discovered, necessitating more 
equipment later on, which could then be included in 

the final analysis for choosing perhaps one instrument 
suitable for all applications. Some measurement 

considerations are these: 

1. Particular measurement required (phase, period, 
voltage, etc.) 

2. Frequency range covered 

3. Accuracy required 

4. Recording needs 

5. Monitor or control action 

6. Alternate applications 

SELECTING EQUIPMENT: 

As a rule of thumb, first considerations in selecting 
digitizing measurement equipment center about the 

electronic counter or digital voltmeter that can make 
the desired measurement with the required accuracy. 

After that, factors like indication, remote readout, 

recording, and alternate applications can be evaluated 

in their order of relative importance. 

Application Note 32 

By referring to Chart ‘‘1”’, Chart ¢2”’, and Chart ‘3"’ 
it will be possible to determine and evaluate this type 
of information for both digitizing and output recording 
equipment. Chart ‘‘1’’ is arranged by measurement 
function in order of increasing frequency on one axis 

and increasing accuracy on the other axis along with 
related information. Chart ‘‘2’’ is arranged so that 

the most suitable digital recorder can be chosen for 
use with the digitizing instrument selected. And 
Chart ‘3 is essentially the reverse of this procedure, 
the digitizing instruments being listed first for 
compatibility with output-indicating equipment, which 
are listed at the top of the chart. 

All charts are similarly constructed in that infor- 
mation is contained along separate axes, being cross- 
correlated by a system of dots ina columnar arrange- 

ment: to determine the requirements for a particular 
measurement, or to see the combination possibilities 
of instruments, first, read along the selected column 
while observing the position of all the dots; second, 
change axis direction and trace along each column 
which intersects that where a dot is positioned for 
the associated heading in the column. By using this 
criss-cross method, fixed quantities can be selected 

for reference with different measurement variables.
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Chart 1 

L where tis 1 time base accuracy (one count is 
frequency counted, ¢ 1s gate ime) 
+1 count 

1. Accuracy: 
Nores 

ad counted froquoncy = fc 
‘Accuracy assumes nolse of at least 65 db below sigual, 
and negligible error of counted frequency: (requency of 

- phase measured signal = 

2 Phase Argle: 

2 5 3 8 3 z H i 

(max), with provision for external counting {rom 10 

  

1012 me; nternal counted frequency of the 524C or " 
15 10,0 me (max), with provision for external counting of 
100 ke or 1.0 me. 

  

For direct phase angle readout in torths of degrees for 
signals of 396 cps to 404 cps, use the 526D Phase Unit 
‘Plug-1n with the 524C or " 
For the 5233 L and the 5243Lor 5245L with the 5262A Plug- 
in, Phase Angle can be calculated indegrecs as a function 

" /p x 360 where t= time interval and of Time Interval 
p 

  

3. H25-562A permits recording actual measurement unit and 
special codes 

4. §560A has analogoutput Incorporated as standard feature. 

5. When using 405CR and 457 together, combine individual 
accuracies and frequencies for tofal range coverage. 
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FREQUENCY (Note 1) 
3 cps 0 100 ke 

    

Lepsto 120 ke 

10 cps o 120 ke 

      Lepsto 22 ke 

T0 cps (o 20 ke 

  

2 cps to 300 ke 

1epstol.2 me 

  

10 eps to 1.2 me 

    

2cpsto1.2me 
Vo Z0me 

    

10 ps t0 10,1 me 
Twme 
0to50me 

      

10 cps 10 100 mere   

100 me to 220 me   

100 me to 510 me 
100 me 10 512 me 

    
to12.46   
t0 18 g and above   
PHASE ANGLE MEASUREMENT (Note 2) 
T eps 0 20 ke DC. 

  
50 cps 10 20 ke AC 

1 cps to 20 ke AC or DC 

    
06020 me 

    
VOLTAGE MEASUREMENT  (Note 5)       Tme 

100wy 
Wow 

                  1 uv (100 my range) 
10 uv (1 volt range) 

06 wv BC 
100wy AC 

      
 



is number of periods   

e it a5y 10 A e 
number of perlods averaged, £y s frequency applied to 

  T 

 
 

1 coant *time base accuracy *trigger error /periods 

1 count of fy *trigger error® of f3 divided by number of 

1 count *time base accuracy *trigger error 

her 
averaged, fc 1s frequency counted, T is period of signal 

with 40 db signal 

being measared) 

counting biparles (enters Timo Base Ext. jack), 3 is 
trequency applied to decade dividers (enters Sigral Input 
Jack) 
* Trigger error for sinewave input is 40.3% for signals 

averaged (one coant fs- 

periods averaged. 

L. Accuracy: 

2. Accuracy: 

3 Accuracy 

4. §560A has analogoutput incorporatedas standard feature. 
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Chart 2 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

        
                

Digitizing Model Option 13 (See Note 5) Addittonal 
Option Number Cable Cable 

Number One Option | One Option [ Two ption [Elever Optio Furnished | Required | Aualog 1-11 
of 5624 30 s s2's 215 Quipat st 1-6 Column 

Digitizing  |BCD or 560A o) 0 BCD Input | BCD Input (Input Cables| BCD Boards| 0 |2 |2 | & | & Tt Lot g Column Output 
Model | Comparator |, Wby 4) Connector | Connector | (8 column) (1224 | 2 |5 (5 | & | & | mvde | o GecNotel) o | Oupt | (Foriz 

Boards. Assembly | Assembly | BCDor3 | vi"State | < (& [ | & | £ o (Rack (See Note 7)| Column 
Required © column) | (6 column) | 10-line | Positive) (2 |Z|E | B | 8 |@ernotes) o) See Note 8) 

\ I 
562A (BCD)  HB0-521A 4 D i . Operation ! = e S H80-521C 5 . ] . . . 
Companion  HB0-521D [ . 0 . ° . 
Equipment: s HE0-521E s . 1 . . . 

HE0-521G s . T . . D 
HE0-522B 5 . 1 . . . 
HB0-523C 0 . [ . . . 
HB0-523D 0 D 1 . D D 
H80-524C v 1 . D . 
HB0-524D 0 [ . D D 
52124 5 D 1 D . . 
55124 [ . [ . 0 . 
52524 0 . 1 D . D 
55324 5 . 1 . . D 
5233L 0 . T D . . 
5243L (Note 1) 0 . [ . . . 
5245L (Note 1) O . [l . D . 
52754 7 . T D . . 
HE0-405BR s . T . . . 
DY 2401 0 . T . . . 
DY 2500 Mote D] 5 . . 
DY 2503 (Note 2) 5 . . 

5624 (BCD) [ . . D . . 
Operation s 
From 2 Sources 

618 (10 Ling) 521D . . . 
Bt . . . 
Companion  523C . . . 
Equpment: oo - - o 

205CR D o 

561B (10 Line) . D . A 
Operation - 
From 2 Sources 

560A (Staircase) 521A . . . . . 
ration Ouer 5210 s . . . . 

Companion 521D 1 . . D . 
Equipment: fores 521E 5 D . . . 

521G 5 . . . D 
5228 5 . D . . 
5230 0 . . . . 
523D 0 . o | . D 
524C 0 . . . of 
524D 3 . . . ot 
405CR s . . . 0 
DY 2500 . . . 
DY 2503 . . . 

S04 (Staircase) . 
Operation — ) . . . 
From 2 Sources (with Option 05) D 2 . .                       

  

  
  CEer 
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NOTES 

1.5624 with Option 14 will accept 10-column information from 
5243L and 5245L (8 digits, decimal and actual measurement 
unit). The 9-column operation omits the decimal and uses 
standard print wheel for measurement unit information. For 
562A 12-column capacity, order H24-562A, For 561B 12- 
column capacity, order H12-561B. 

2. (For DY2500 and DY2503) Requires Dymec option M21 and 
special cable furnished by Dymec. 

3.6 Model 560A has 11 print wheels and is supplied with 6 
‘plug-in comparators for 6-column operation unless other- 
wise specified. Additional comparators (6 560A-56) may 
be plugged in at any other time () 560A-58A, $25.00 each). 

4. Toadapt § Model 521A and 521C having serialnumbers 3631 
and below, with option 01, specify 521A-95A adapter kit. 

5. Option 13 includes, in itself, four distinct options for 5624 
11-column operation; and though 1-2-2-4 column boards are 
indicated, other coded hoards may be substituted, each print 
wheel having its own board. Input from two unsynchronized 
sources is possible. 

6. Dymec counters DY2500 and DY2508 must first be moditied 
to operate into the Dual Input Couplers. 

7. The 560A and 561B Digital Recorders are adapted inltially 
for 6-column print-out. The 562A Digital Recorder print- 
out is dependent upon the number of plug-in BCD boards or 
option number specified. 

8. Eleven column print-out capability s standard for all digital 
Tecorder models, but the abillly of the different recorders 
to accept information is requisite on the number of BCD 
boards Installed for the 562A; the number of input cables 
usedior the 561B; the number of comparator boards installed 
for the 560A.(cf. Note 7) 

9. Analog output is standard from the 560A and 580A or 581A; 
however, the 562A requires option 41 (1-2-2-4) or option 42 
(1-2-4-8). 

    
     T 
22222222222 
33333333333 

      

  

   
A. Eleven columnprint-out capablity of 

the 561B when using 2 input cables. 
3102 prints up to 5 columns 
J101 prints up to 6 columns 

    

  

  

    

T390y 
B. Print-out format from 5618 or 560A - 

indicating voltage, polarity, anddec- ([ 0% o 
imal positions of the 405CR Digital \ 307" 
Voltmeter. 7R    

"oV,
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521D 
Romote | 5215 

Indicator, { 523C 
Additional rm I 

Cable Cable Required "W‘l"l Amll:oz Wfi‘ o 

Digiceie Furnished DYMEC Model 0-100 mv - 

ocel (562A-16C) Optional Ontica Odmte o 

jAccessGry jsezioss: Remote | 521E 
Cable { 523C 
Kor- [ 524 

(Note 2) | 405 

seoa/se1a _HE0-S2IA . G 

Operation _H80-521C . < 

With Companion _HE0-521D . - 

Equipment: _H80-521E . = 

H60-521G . < 

H80-5228 0 < 

H80-523C . = 

H80-529D o 5 

H80-524C . = 

H80-524D 0 2 

52124 0 5 

55124 0 = 

5232 O . 

55324 O > 

52331 . = 

52431 . : 

52451 . = 

52754 O . 

H80-405CR . = 

DY 2401 . < 

DY 2500 (Note 1) v 
DY 2503 (Note 1) . 

Remote 521D S - 

Indicator 
Operation _S2E 

0y S 

With 523C 5 s 

Companion 
Equipment: 524 . . 

405CR 
2 

Opmume H60-521A ) 
of DYME 
Instrumonts _60-521C . 
DY 2540  H60-521D > 

::{(;:::A HE0-521E . 

With H60-521G 5 
Companion 
Equipment; H60-5228 . 

160-523C 0y 

H60-523D 5 

H60-524C o 
160-524D 03 

H60-405BR 5 

H60-405CR. 5 
DY 2500 5 

DY 2503 (Special) 5 

DY25d5 52124 5 
DY 2540 e ST o 

Witn 52324 . 
Companion 
Equipment: S532A . 
(Sce Note 4 52331 o 

52431 ~ 

s245L, 03 
52754 0 

DY 2401 5   
  

c-g-66 

NOTES 

(For DY2500 and DY2503) Requires Dymec option M21 and 
special cable furnished by Dymec. 

Remote Cable K07-524C (§135. 00 + §2. 25/1t) may be ordered 
in licu of cable 561B-16A which otherwise s furnished with 
option 02.. Al other remote indicator cables are separately 
ordered: Cable 561B-16A, $100.00 (6 {t); KO7 Cables are 
$90.00 + §2.25/ft. 

  

Analog output is standard {rom the 560A and 580A or 581A; 
however, the 562A requires option41 (1-2-2-4) or option 42 
(1-2-    

Further information about DYMEC Equipment can be ob- 
tained by writing for "Digital Systems Brochure" -Dymet 
395 Page Mill Road, Palo Alto, California. 
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Multiple Outputs Installed In One Instrument 

Pliecer | soon ouput soibor [saan, soonssein| DvOupwt | CTamh | CTeedm | CWemmt | S 
e | emimc i B0 At o i3 22 <) | sssimoa's Lo v ey ek SRR 

See Notes 1 and 2 reference See Note 4 See Note 8 See Note 8 I, Dand IV 
voltages) See Note 8 

521A . D ° ° 

521C . . ° o 
521D ° D . ° ° o ° ° 
521E D ° . . ° ° ° o 
521G ° D D o 

522B . D . D 
523C L) () [ ] L] [ ] ] L] [ ] 

523D o D ° ° 

524C ° o ° ° ° ° ° D 
524D ° ° ° D 

5212A o’ o} 

5512A o° o 

5232A o° o’ 
55324 o’ o 

5275A °* o’ 

5233L o’ [ 
5243L o° o’ 

405BR e [ 

405CR ° o o’ ° ° ° o 

DY2401 o° o’ 
DY2500 [ [ o’ [ 

DY2503 o° [ [                     
  

Notes: 1. One remote readout may be used at a time: limited by power supply. 

L Simultaneous use of 561B and Remote Readout is not recommended: limited by power supply. 

3. Standard 562A output operates from modified DY equipment. 

4, For installing both IlandIV inone instrument contact Dymec: solution depends upon particular system. 

5. Standard. 

6. Including polarity and decimal. 

= No polarity or decimal. 

8. Cost of combining options is sum of option costs, except for 523C. For the 523C combination of 

three outputs, add $25 to sum of option prices. Note: combination of two or more printer outputs does 
not necessarily permit simultaneous printing to more than one printer. More than one printer heavily 

loads print command signal in some cases, and it may require amplification.
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Speed Measurement Table 

  

Speed measurements may be made withgreataccuracy 
by the use of digital tachometers and electronic 

counters. Accuracy depends upon the resolution ob- 

tained and the counter’s time base stability. Res- 
olution, generally the most important factor, is mainly 
a function of the tachometer characteristics and the 
driving system used. 

Once a suitable tachometer is selected from the 
table below, the output frequency range may be| 

used to determine the counter required. Remember 

that the frequency ranges listed below are based on 
tachometer shaft speed, not the sources’. If a step-up 

or step-down system is involved in driving the 

tachometer, the speed ratio must be considered. 

  

Description 

  

Photoelectric type; requires no mechanical 
connection. One pulse out for each light- 
dark section on shaft; virtually error free. 

  

Magnetic type; moderate torque require. 

Mechanical connection necessary; essentially 
error free; 60 pulses per revolution; counter 

with 1 second gate time reads directly in rpm, 

  

Same as 508A except 100 pulses per revolution 

  

Same as 508A except 120 pulses per revolution 

  

Bange Model 

600-300, 000 rpm 5064 

40-40, 000 rpm 508A 

30-30, 000 rpm 5088 

40-25, 000 rpm 508C 

50-5,000 rpm 508D       Same as 508A except 360 pulses per revolution 
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SECTION I 

Page 8 

DESIGN CONSIDERATIONS FOR 565A TRANSISTORIZED CONTROL CIRCUITS 

Many circuit configurations may be used to control the 
@ Model 565A Digital Printer; however, a number of 
circuit considerations should be recognized when 
transistors are used (see figure 1): 

A. 1) Although maximum brush current is one milli- 
ampere, lower current is better for more reli- 

5) Many transistor types may be used as amplifiers 
or for driving solenoids, but one that is used 

successfully for driving 10 volt solenoids isthe 

2N1183B. 

able, positive action; a level of 100 pa is fre- B. 1) A clamping diode returned toa minus four times 
quently used. 

Commutator and brush contact should have at 
least 6 volts between them when open. 

2) 

3 Operating parameters for solenoids should not 
exceed 24 volts for high dependability. Ten 
volt solenoids are preferred. Since it is pos- 

sible to damage transistors by an inductive 

kick when the circuit is opened, a diode clamping 
circuit is recommended for limiting any voltage 

surge to about four times the solenoid voltage. 

Lower surge voltages than this delay the pawl 

from locking the print wheel, because decay 
time of the magnetic field is increased. Driving 

transistors, therefore, should have a collector c 

voltage rating in excess of four times solenoid 

voltage. 

4) Biasing circuits for driving transistors should 
reduce solenoid current as close to zero as 
possible since residual currentsalso will retard 

pawl lock-in. 

coil voltage can be used to protect the driving 
transistor from high voltage spikes without 
increasing drop-out time above the required 3 
to 4 milliseconds; for a 10 volt pawl magnet, 
the diode is returned to a -35 volt supply. 
This allows a reverse voltage amplitude swing 

of about 45 volts when the +10 volt energizing 

voltage is removed. 

2) The solenoid should not be loaded with addi- 
tional circuitry in an attempt to reduce the 
inductive kick since this increases the time 
required to dissipate the stored energy, and, 
consequently, the wheel’s lock-in time. 

. 1) Paliney brushes are recommended for reducing 
brush noise that is contributed to the circuit 
when low voltages are used, as in transistor 

circuits, since noise will sometimes cause 
spurious pawl action: All ® Model 565A 
Printer Mechanism are supplied with Paliney 

brushes. 

  

@MINIMUM VOLTAGE SHOULD 

CIRCUIT. BRUSH NOISE MAY 
BECOME EXCESSIVE IF VOL- 

+E VOLTS 

  

BE 6 T0 10 VOLTS OPEN —0/® LT 
=5 
—0 
—o 

  

     

  

  
  

LOADING HERE SLOWS 
DECAY OF THE FIELD IN 

THE PAWL MAGNET SO 
THE PRINT WHEEL MAY 
NOT LOCK IN THE COR- 
RECT POSITION.   

    

    

   

TAGE IS LESS (1 MA MAX). TRANSTSTOR 
;tg;' RATING: 

() PAWL MuST Lock PRINT S=OCONNN OERVOERS 
WHEEL MECHANICALLY - 
WITHIN 4 MILLISECONDS 2 
AFTER TURN OFF PULSE 0 
APPEARS HERE. 5529 

i -4€ 
()00 NoT L0AD THIS POINT PRINT WHEEL RESET T voLTS 

EXCEPT WITH THE CLAM- COMMUTATOR FROM MAGNET 
PING DIODE SHOWN. AND BRUSH $-302 (E VOLTS) 

PRINT WHEEL 

Lo-M-635. 
  

Figure 1. Representative §565A Printer Circuitry 
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SECTION I 

PRINT WHEELS 

STANDARD PRINT WHEELS 

Each standard printer mechanism comes equipped with 
11 STANDARD print wheels, which are also available 
as replacement parts. Every wheel has the capacity 
for 12 characters (positions), and in the case of the 
STANDARD wheel is as follows, with an alternate 
format in the second column: 

1 1 
3 stock no. — 3 | stock no, — 
5 For 560A or 5 For 560A or 
' 561B: 7 561B: 
9 560A-95T 9 560A-95P 
- For 562A or £ For 562A or 

565A: 565A: 
8 562A-95B 8 562A-95P 
6 6 
4 4 
2 2 
0 0 
ORDERING PRINT WHEELS 

Two separate stock numbers are assignedtoall print- 

wheel formats. Physically the wheels are the same, 
but those ordered for the 562A Digital Recorder and 

565A Printer Mechanism have low noise brushes for 

working with solid-state circuits (see Section I, C-1); 
and thougn the low noise assemblies may be used in 
the 560A and 561B Digital Recorders, the converse 

is not true. Consequently, all the SPECIAL print- 

wheel stock numbers on page 12 will have two 
prefixes: For 560A and 561B SPECIAL print-wheels, 
prefix the four digit stock number (above the various 
wheel columns) with 560A-83D-; and for the 562A and 
565A use the prefix 562A-83E-e.g., 560A-83D-1705 

or 562A-83E-1705. 

SPECIAL PRINT WHEELS 

A large variety of special print wheels is currently 
carried in stock at the factory for installation in special 

printers and for use as replacement parts. These 
wheels are described on pages 13and 14 of this Appli- 
cation Note and are pricedas showninthe pricing list. 

If, however, none of the stocked special wheels are 
suitable, specially fabricated wheels can be provided 
at the expense of a mold set-up charge and an extended 
delivery of approximately 13 weeks. The fabrication 

of special character dies is under strict control of 

the @ Special Handling Department and is avoided 
whenever possible, since tool and diemaker skills are 

in short supply and even longer delivery times will 
result. Where specially fabricated character dies 
are required, delivery intervals in excess of 18 weeks 
are not unusual. 

The charges for these specially fabricated wheelsare 

shown in the fourth and fifth row of the pricing table. 
To avoid confusion when ordering specially fabricated 

print wheels, specify the position of the characters in 
relation to the position of the characters in the 

standard 560A-95T print wheel (as shown above). 

CHARACTER DIES 

One character die is required for each of the twelve 
positions on a print wheel. Hence, if a print wheel 
repeats a character, more than one die for that 
character is required, and if additional dies must be 

made, the standard die charges apply. 

Another general consideration to keep in mind is that 

a die cannot be inverted; a die intended to print upright 
characters (right reading viewed from the front of the 
printer) cannot be inverted (turned upside down). 
There are, however, some dies which can be used for 
printing either upright or inverted characters. For 
instance, the letter ‘0’ canbe usedto print either way 
because it is the same whether printed withupright or 
inverted characters. Other dies can also be used for 
printing either upright or inverted characters even 

though their meaning changes. For instance, the 
upright character ‘>’ (greater than) becomes “‘<’’ 
(less than) when used with inverted characters. 

AVAILABLE CHARACTER DIES   

Numerals in parentheses indicate the number of dies 

for a character, if there is more than one die. 

SINGLE CHARACTERS 

3/32 in. high 

Numerals: 0,] 1,]2,|3,] 4,]5]6]7]8]9 
Quantity: 5] 3|3 (2|32 |2]2]3]3 

Inverted Numerals: 2, 3, 4, 5, 7, 8 
Note: Use upright 0, 1, 9, 6 forinverted0, 1, 6, 9 

Letters: A, B, C, D, E, F, G(4), H,I,J,K, L, M, 
N, O(6) [use zero], P, Q, R, S(2), T, U, V, 
W, X(2), Y, Z 

Inverted Letters: A, B, C, D, E, F, G, J, K, L(2), 

M@),P, R(2), S, T, U, W, Y 
Note: Use upright dies for I, N, O, X, Z 
The “H”’ is almost identical when inverted. 
  

Symbols: +(2), -(3), @, .,0,<, >, 4, *2), $, B, 
0, = %,8,1,4,8,9,~ , m, v, Blak 
(14), 2,0,4, +,«,%. 

Note: Many of these symbols may be used with 
inverted characters. Turn page upside down 
to see how they would appear. 

Inverted Symbols: $, & 
Note: Use upright dies for <,>,+,-,~,»*, ‘“blank’’. 

0.075 in. high 

Numerals: 0, 1, 2, 3, 4,5, 6, 7, 8, 9, -(2) 
Letters: G, M, O(4), a, £(2), h, i, m,n,p, 1, t, u
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DOUBLE CHARACTERS 

3/32 in. high: NN, AN, +N,~N, -N, 1/, 2/, “blank” 1, 
“‘plank-blank,”” Mc, Kc, ms, sec, 8, ns 

0.075 in. high: AG, GG, LI, ~G, +G, -G 

Note: Double letters on a print wheel use up the 
entire width of a wheel including the portion of the 

wheel which is normally used to control the 
‘wheel’s position. Hence, a double-letter print wheel 
can be controlled only by pinning it to an adjacent 
single-character wheel (see illustration). Thus, 
when you use a double-letter print wheel, you can 

obtain up to three charactersina two-column space, 
but must give up one independently controlled column. 

    
Page 11 

3 Lo-s-342 

Figure 2. Double-Character Print Wheel 
(on left) Pinned to Single-Character Wheel
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Print-wheels shown on the following 
pages have four major categories: 

a)numbers; b) letters;  c) comb- 
inations; d) symbols. Sub-listing of 
major character combinations is in- 

dicated bydashedvertical bars within 
the major category, with inverted 

characters coming at the end of each 
one. For ordering requirements, 
see pricing schedule at the back and 
""Ordering Print-Wheels' on the pre- 
vious page. 

  

          
  

              

TYPE OF WHEEL STANDARD WHEELS 
560 & 561 | 562 & 565 

560A 560A|562A 562A 
STOCK NUMBER -95T -95P|-95B -95P 
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SECTION A 
NUMERICAL 

2718 2730 2749 
  

FACE 

  

[R
YE
S 
V
I
 

o
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F
O
®
 

    

PR
VI
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VI
CE
S 
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F
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®
 

    

[R
CE
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®
 

    

NUMBERS PLUS SYMBOLS 

* 
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V
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o
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F
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®
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~
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s
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®
 

    

O
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2753 2754 J 1713 1714 1746 1756 1787 1788 1792 2759 2760 2761 2776 2782 

| 1! [ | + | 0 1 1 1 ] ! ! 
3 I 3 3 5, . 2 ) 3 3 3 3 3 

5 5 > 5 1 o 5 5 5 5 2 5 

7 | H e s e G EZ I e b ] Rl 
9 1 9 9 2 - 8 9 9 9 9] 9, 

i 1 - L |- =0 N2 i e el 
0 i | + + = = + e, 

8 1 8 8 8 + 9||e 8 8 8 8 8 
6 6(|le||e 71le|lef|lel|e]|[e]]®© 
4 Bl (e || 1 5 || 4 o S B T T 
2 1|2 2 (|2 @3 (|l2[a]|]l2]|[2([2]]2 
2 1 Tlo oo dl= Lot lolfofloflo]]® 0 

SECTION B 

INVERTED LETTERS 

J 1ros 1773 1791 1707 1718 1719 1722 1726 

1| | | A A N 0 N 
i ¢ |le |l ¢ cllcl|allefls 

4 4 4 E E S 0 A 

Bl¢|]e]]e glle||ulle]]s 
i 6 6 6 1 J w u T 

$ = K L Y G Y 

1 L|[wm]]|z z 
i 8 (|e|]s Hl|lHw]||lv|]a]] ¢ 

9 (l9o|]o FllF|]T]|]la]|sB 
| AR W D D R G U 

z2|le|]e B [l ||P]||l6]||H 
! offo]]o J K[| x (| ~]] x 

1729 1731 1739 1740 1750 1751 1752 1753 1754 1758 1765 1774 1775 1776 1777 1780 1782 1783 1786 

s |[wm][e ][ ][z ]{c]{wu]{o|lc|[lfnllallv]lH]]le|lB]|[F]||P]|]|A 
all~n]]R[{o [ N]IR[lC]lIZ|lElO|fffecflP|lLf]ollof|Aal]lL]||P 
1 ] e sl = Ml T o I T 4 = Y < T80 L S S 5 S s 
K{[v]|v[|H ||V |l v|{s|lel|wllrRI[c]]T{[vY|lL]|lH|]lT|]OffS 

Tl x e wl[n[[RI|VIIRII M| T]l P[]V I|IRI|P|]d]|O]]S]||T 
z|[|m P s v I e s P B S| L | o c 
vl A T Mllz|]|a K||N 1 

sl wlfollP|lslIsi{w lallelfs|{u]|fu]fB]fN 1 s||E[[R 
J tl|ulle|{m||w|lc[lT|[N]lc|fof[F[IS|lC|IH||C|]Y[|T||B 
oflw(lls{lel|{w | lullolfrP|{r[lEf[m]|[loflef[O]||E|[E|]M™]||]C|IM 
cllollallc||alleflefl«]|loflc|lx||eflol|le]llCc|fCc|["]||lOf|F 
E: c N A X M ¥ & A A K X A A J N                                                                             
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1793 1794 1795 1798 1799 2700 2702 2708 2715 2716 2725 2726 2729 2734 2735 2736 2743 2747 2762  
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1706 1717 1720 1724 1728 1730 1732 1733 1734 1735 1736 

SECTION C 
COMBINATIONS 

1737 1742 1743 1745 1747 1748 1749 1755 1763 1764 1778 1779 1781 1784 1785 1789 1790 2704 2705 

1772 1770 
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PRICING SCHEDULE 
  

  

  

  

  

  

  

  

  

    

  

  

  

              
    

560A 560AR 561B 561BR 565A 

BASIC UNIT (1-9 units) $1400 $1385 $1150 $1135 $750 
PRICES* 

(10-24 units) 1370 1355 1120 1105 125 

(25-up units) 1340 1325 1090 1075 700 

Special Handling Charge per Instrument 
Use largest Charge Once for Any Combination N 

SOLENOIDS 5 Pawl $15 20 
dsdiunite) { Cluteh ¥ 

Pawl 15 15 
(0-2humtte) { Clutch 9 

Pawl 15 10 
Pawls: 25-up) ( Clutch 3 
10v +10% at 100-110 ma each 
24v +10%at 50- 65 ma each 
30v +10% at 45- 55 ma each 
Clutches: 
10v +10% at 695-850 ma each 
24v +10% at 300-370 ma each 
30v +10% at 375-460 ma each 

STOCKED WHEELS 
(1-24) 15 5/wheel | 5/wheel | 5/wheel | 5/wheel | 5/wheel 

(25-49) 15 4/wheel | 4/wheel | 4/wheel | 4/wheel | 4/wheel 

(50-up) 15 3/wheel| 3/wheel | 3/wheel | 3/wheel | 3/wheel 

SPECIAL MOLDING 

Characters in Stock Use Stocked Wheel 
Price Above + Molding Charge 60 60 60 60 60 

SPECIAL MOLDING AND DIES 

Use Stocked Wheel Price Above 

+ Molding Charge 60 60 60 60 60 

+ Character Die Charge 60/die| 60/die 60/die 60/die 60/die 

TWELVE COLUMNS 10 175 175 130 130 105 

* NOTE: For 562A see Technical Data. Your Local ¢ Sales Representative Will be Glad to Help You.   
  

Enter a table with the appropriate instrument to 
establish a basic unit price. All numbers on the 

chart imply dollars. 

As you work down the chart you add charges for 
various special options to this basic price, including 
a special handling charge. 

You should add in only one special handling charge 
(largest) for any combination of special options. 

The examples below will help you use the chart: 

Example I. Required: Price for one 565A and 
two special stocked wheels (shown on 

listin Application Note 32). 

565A $750.00 
Wheels (2) 10.00 
Special handling 15.00 

$775.00 

Example II. Required: Price for 30 565A’s with 

24v pawl and clutch solenoids and 
one special wheel that requires two 
new character dies. 

  

565A (Quantity of 30) $700.00 each 
24V Pawl Solenoids 10.00 each 
24V Clutch Solenoids 6.00 each 

Wheels: 
2 character Dies 2 ;060 = $4.00/unit 

Molding Charge - = $2.00/unit 

Wheel Charge = $4.00/unit 

Total wheel charge $10.00 
Special handling charge 15.00 

$741.00 each 

1/1/63


