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[For the customers in U. S. A.]
WARNING

This equipment has been tested and found to
comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide
reasonable protection against harmful
interference when the equipment is operated in
a commercial environment. This equipment
generates, uses, and can radiate radio
frequency energy and, if not installed and used
in accordance with the instruction manual, may
cause harmful interference to radio
communications. Operation of this equipment
in a residential area is likely to cause harmful
interference in which case the user will be
required to correct the interference at his own
expense.

You are cautioned that any changes or
modifications not expressly approved in this
manual could void your authority to operate
this equipment.

Compliance with the EC Directives
This device complies with the following EC di-
rectives.

* EMI Directives EN55011 Group 1 Class A
* EMS Directives EN50082-2 Industry

When using this device with equipment governed
by Machine Directives EN60204-1, measures
should be taken to ensure comformance with
those directives.

Ubereinstimmung mit den EC-Richtlinien
Dieses Gerat erflilit die folgende EC-Richtlinien.

+ EMI-Richtiinien, EN55011, Gruppe-1-Klasse-A,
« EMS- Richtlinien, EN50082-2, Industrie,

Wenn dieses Gerat mit Ausriistungsteilen verwendet
wird, die von die Maschinenrichtlinien EN60204-1
geregelt werden, missen MaBnahmen ergriffen
werden, um Ubereinstimmung mit diesen Normen
(hinsichtlich Ordnung, Installation und Schutz) zu
gewahrleisten.

Waarschuwing

Bij dit produkt zijn
batterijen geleverd.
Wanneer deze leeg
zZijn, moet u ze niet
weggoien maar inle-
veren als KCA.




Safety Precautions

Sony Precision Technology products are designed in full consideration of
safety. However, improper handling during operation or installation is
dangerous and may lead to fire, electric shock or other accidents
resulting in serious injury or death. In addition, these actions may also
worsen machine performance.

Therefore, be sure to observe the following safety precautions in order to
prevent these types of accidents, and to read these "Safety Precautions"
before operating, installing, maintaining, inspecting, repairing or
otherwise working on this unit.

Warning Indication Meanings

The following indications are used throughout this manual, and their
contents should be understood before reading the text.

A\ Warning

Failure to observe these precautions may lead to fire, electric shock or
other accidents resulting in serious injury or death.

/A Caution

Failure to observe these precautions may lead to electric shock or
other accidents resulting in injury or damage to surrounding objects.

Note

This indicates precautions which should be observed to ensure
proper handling of the equipment.



/A Warning

A\

®

* Do not use this unit with voltages other than the specified sup-
ply voltage as this may result in fire or electric shock.

* Do not handle the power plug with wet hands as this may
result in electric shock.

* Do not open the cover of the display unit to disassembie or
modify the unit, as this may result in burns or injury. These
actions may also damage the internal circuitry.

¢ This unit work by providing the DC power supply.
Do not connect the AC power supply to this unit. These
actions may also damage the internal circuitry.

A\ Caution

A\
o>
A\

* When unplugging the power plug, do not pull on the power
cord as this may damage the cord and result in fire or
electrical shock. Be sure to grip the power plug when
unplugging it from the socket.

* The unit does not have an explosion-proof structure.
Therefore, do not use the unit in an atmosphere charged with
inflammable gases as this may result in fire.

* Be sure to turn off the power before connecting or
disconnecting power and signal connectors in order to
prevent damage or misoperation.

* The unit does not have an earthquake-proof structure.
Therefore, do not use the unit in moving areas or areas
exposed to strong shocks.



Precautions

B General precautions

When using Sony Precision Technology products, observe the following
general precautions along with those given specifically in this manual to
ensure proper use of the products.

¢ Before and during operations, be sure to check that our products function
properly.

¢ Provide adequate safety measures to prevent damages in case our
products should develop maifunctions.

» Use outside indicated specifications or purposes and modification of our
products will void any warranty of the functions and performance as
specified of our products.

* When using our products in combination with other equipment, the func-
tions and performances as noted in this manual may not be attained,
depending on operating and environmental conditions. Make a thor-
ough study of the compatibility in advance.

B Operating Cautions

* Foreign matter may cause the built-in printer to jam. Do not use this unit
where it may be subjected to dirt, dust, water, or oil. Also avoid using this
unit where it may be subjected to direct sunlight or high temperature and
high humidity.

¢ High-precision parts are used inside this unit. Do not bump or use
excessive force when operating this unit. Do not attempt to disassembile.

* Before connecting or diconnecting the connectors and cables, be sure to
turn off the power to this unit.

* When connecting the cable, connect the side which was installed the ferrite
core to the other connection unit side.

* Do not open the cover of this device or put your hand inside. Otherwise the
internal circuit may be broken by static electricity.

Maintenance

* Wipe oft stains on the exterior with a soft, dry cloth. if the stains are hard to
remove, use a cloth lightly dampened with dilute detergent. Then-use a dry
cloth to remove the residual detergent. Do not use organic solvents such
as alcohol, benzine, or thinners, since they may discoler or cause the
surface to peel.

+ |f the unit malfunctions, refer to this user's manual and check the power
source, switch operations, and cabie connections.
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1.

INTRODUCTION

1-1. Outline

The Digital Printer P40 is a dedicated data processor to be used with a compatible
Sony Magnescale measuring unit in order to print and statistically analyze the meas-
urement data obtained from the measuring unit. It is easy to operate and capable of
on-site data processing.

1-2. Features

(1

(2)
(3)

(4)
(5)

(6)

(7)
{8)

A variety of statistical parameters

Number of samples (N), Maximum value (MAX), Minimum value (MIN), Range
(R), Mean value (X), Standard deviation (Gn, Gn-1), Process capability index (Cp,
Cpk), Number of rejects (NG), Percent defective (P)

Generation of a histogram

Generation of a D-chart ("D" for "Displacement’) that represents variation of
measured data with time.

Timer-controlled automatic data input

GO/+NG judgment result can be displayed on the LED and printed out on the
printer.

The internal data buffer allows this unit to print out characters and measured
data, which are transmitted (via RS-232C) from a SONY multi-axis counter (with a
maximum of 3 axes).

Dual-power supply via AC adapter or alkaline batteries (LR6, size AA 4 pcs.)

A 50m roll of printer paper is used.

—-34 -



=l F O m— |
1 r
| =
Power switch
AC adaptor jack
Battery compartment
Printer paper cover Mode selection switch
(7 — Y} GO/tNG judgment

indicator LED

SONY

Power indicator
LED

INPUT connector

EXT.P jack

/

Printer cover

Fig. 1-1. External view
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2. SET-UP
2-1. Connection

Confirm that the P40 and the measuring unit are turned off before connecting the
units together.

(1) Connecting the measuring unit

Connect one end of the connecting cable to the INPUT connector of the P40 and
connect the other end to the OUTPUT connector of the measuring unit.

EXTP  RS-232C E?
g
ooo
ong
Fig. 2-1. Connecting the input connector

(2) Connecting the AC adaptor and foot switch
Use the following specified accessories for this unit.

Part name Part No.
AC adaptor AC-930A
Foot switch PZ 201

Note

Use the supplied AC adaptor (AC-930A) only. Before using it, ensure that it is
compatible with the AC power supply.
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2-2. Power Supply

This unit can draw power from either the AC adaptor or alkaline batteries {LR-6 x 4
pcs.). If the AC adaptor is connected while batteries are installed, power will be
drawn from the AC adaptor.

If the P40 is operated with the automatic data input interval set to 5 seconds the
alkaline batteries have a life of approximately 4 hours.

Note

1. Turn on the power of peripheral equipment and P40 in that order.

2. When the power to this unit is turned off, all data will be lost. In addition,
connection or disconnection of AC adaptor to this unit during operation (with
or without batteries) causes all data to be lost.

(1) Open the battery compartment cover by sliding it in the direction of arrows A and
B, shown in the diagram.

ON  OFF ADAPTER

» Note the polarity of the batteries.

@ Replace the battery compartment cover by sliding it in the direction of arrows C
and D, shown in the diagram. @ o

UD
\a:‘:“
‘ ‘;‘ {3c

ON  OFF ADAPTER

Fig. 2-2. Battery installation
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2-3. Installing the Ink Ribbon and Printer Paper

@ Slide the printer paper cover in the direction of arrow A, as shown in Fig. 2-3, and
remove it in the direction of arrow B.
B

A
e

er— =
b4

Fig. 2-3. Removing the printer paper cover

® Push the printer cover in the direction of the arrow, as shown in Fig. 2-4, and re-
move it.

L _J

LI L B B B

s =

Fig. 2-4. Removing the printer cover

@ Install the ink ribbon cassette as shown in Fig.2-5.

1

"

Fig. 2-5. Installing the ink ribbon cassette
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@ Cut the teading edge of the printer paper at a right angle and flatten out any folds.

® Press the [FEED] key while feeding the printer paper into the paper inlet until it
emerges from the outlet. Insert the supplied axle in the roll, and set the axle in
place on the printer unit.

Shaft

Fig. 2-6. Installing the printer paper

(® Replace the printer cover and printer paper cover by following the removal proce-
dure in reverse order.

Note

If the ink ribbon cassette is to be removed, remove the printer paper first, then
push the cassette on the spot marked "PUSH".
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3. OPERATION
3-1. Key Functions

Key Function
CL: ¢ Clears all the data.
Clear key * Always press this key before setting the tolerance
I limits.
CE: | ® Erases the previously entered measurement data.
Cancel key ‘
TOL.LIMIT: ® Press this key to enter or exit the measurement
" Limit key mode of upper and lower tolerance limits.
STAT: | ® Performs statistical analysis on the data, prints out
Stat key calculation results, and generates a histogram.

PRINTER ON/OFF:
Printer ON/OFF key

e Turns the printer on and off. If this key is pressed
while printing, the printing operation will stop at the
beginning of the next line.

(This applies to data printing only.)

DATA:
Data key

FEED:
Feed key

* Logs data from the measuring unit.

e Printer paper is fed continuously while this key is
pressed.

3-2. Mode Selection

The operation mode can be selected with the DIP switch located at the side of the

main unit.

— :ONor OFF

SW setting

\ v € 2 12

i

Mode \\ *
Mode 1 — — | OFF | OFF
Mode2 | — | — | OFF | ON
Mode 3 — — ON —_
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3-3. Functions of Each Mode

Mode 1

Mode 2

Mode 3

(1) Function

Prints measured data, per-
forms statistical analysis,
and generates a histo-

(1) Function

Generates a D-chart to gra-
phically represent the vari-
ation*' of measured data.

gram. In addition, it is possible to
print measured data, per-
form statistical analysis,

and generate a histogram.

(1) Function

Prints the "raw" measure-

ment data that is transmit-

ted fromthe measuring unit.

* For printing the mode
command forusewith the
U-series gage.

¢ For printing the values ob-
tained fromthe connected
multi-axis counter*? (for a
maximum of 3 axes).

a) Setting the limits

@ Perform the related settings on the measuring unit
and press the [TOL.LIMIT} key of this unit to print
GO/£NG judgment results or generate a histogram.
Otherwise, proceed to the next measuring opera-
tion.

® Display one of the upper and lower tolerance limits
on the measuring unit's display, then press the
[DATA] key of this unit.

® Display the other tolerance limit on the same display
and press the [DATA] key again.

@ Press the [TOL.LIMIT] key after the settings have
been completed.

1

*! Difference between the measured value and the center of the specification limits.
*2 Requires the optional counter connection cable (DZ253).
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Mode 1

b) Measurement
Measurement data is
printed if the [DATA] key*'
of thisunitis pressed, timer
signals are input, or the foot
switch or the data output
switch of the measuringunit
is pressed.

At the same time, a GO/
+NGjudgmentis carried out
and the results will be dis-
played and output*? as fol-
lows:

A .. Exceeds the upperlimit
V...Exceeds the lower limit

Note: Switching between Mode 1 and Mode 2 during
measurement does not erase the data and limit

values.

Mode 2

Mode 3

b) Measurement
Measurement data or a D-
chart is printed if the!
[DATA] key*' of this unit is
pressed, timer signals are
input, or the foot switch or
the data output switch of
the measuring unit is
pressed.

At the same time, a GO/
+NG judgment is carried |
out and the results will be
displayed and output*? as
follows:

P ...Exceeds the upperlimit
4 .. Exceeds the lower limit

b) Measurement

Measurement data from
the measuring unit is
printed if the [DATA] key*!
of this unit is pressed, or
the foot switch or the data
output switch of the
measuring unit is pressed.

c) Statistical analysis

Pressing the [STAT] key will start the statistical analysis
of the measured data obtained to that point, and record
the calculation results or generate a histogram.

*! Pressing the [DATA] key will issue the following command to the measuring unit:

R(CR)
*2The following commands will be issued to the measuring unit:
GO(CR)... GO
GU ’CR) ... Exceeds the upper limit
GN (CR) ... Exceeds the lower limit

¢ When the U-series gage is connected, these commands allow the gage to dis-
play the judgment result (4, GO, or P).
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3-4. Printout Examples

* Mode 1

Setting the specifica-
tion limits

Confirming the specifi-
cation limits

Lower specification limit -
Upper specification limit—
Tolerance ———————————

Data input
(1000 measurements
max. can be input)

An NG mark

(A or V) is printed
when the measure-
ment exceeds the
specified limit.

Cancelling the
previously entered
data

AAYAVAVAVA VA VA VAV
*LIMIT DATA*
LmMT 9.5690 M
LMT 18.588 M
*NEW LIMIT DATA*
— LSL 9.598 M
—UsL  18.See M
— TOL 1.6062 M
1 18.6986 M
2 2.976 M
3 1e.821 M
4  10.154 N
S 9.879 M
— * 6 18,723 M
7 18.321 M
8 9.769 M
9 16.129 M
16 10.325 M
11 9.889 M
12 9.9%¢ M
— *CANCEL*»
12 9.932 M
13 18.323 M
14 16.188 n
15 18,233 M
16 9.888 M
17 S.764 M
v~ 18 ©.434 M
19 9.767 M
26 18.284 M
21 18.001 M
22 18,109 M
23 9.822 n
> 24 9.432 M
25 18.128 M
26 18.205 M
27 18.339 M
28 10.0085 M
29 18.843 M
30 9.932 M
31 9.898 M
32 18.197 M
33 9.747 M
34 9.944 M
35 18.621 M
36  18.186 M
37 10.826 M
38 18.865 M
39 9.794 M
40 9.911 M
41 18.109 M
42  10.821 M
43 10.0699 M
44 9.899 M

—43 -

37 Jariey Y
43 19.094 M
43 9.891 M
58 9.959 M
PARTY NO. Line feed for note
................ space
DATE/TIME
MAME
________________ Printing the statistical
results
*RESUL T* T Total number of meas-
N S urements
MAX 10.723 M —t+— Maximum value
MIN 9.432 M —1— Minimum value
R 1.291 M —1— Range
X 18.081428 M —1— Mean value
G 8.21591 M —1— Standard deviation {N)
én-1 9.21218 M —1— Standard deviation (N-1)
+zg f }—— Number defective
P 6.888 % —1— Percent defective
Ce A.764 I— Process capability index
Crk 9,742 I— Process capability index
- after bias compensation
tgl{bTocg?g;a M Generating a histo-
USL  19.508 M gram
DIV 12
-NG 200 — Section for -NG
Lst i
g gl': —The range between
c s1000 the upper and lower
D 710000 specification limits is
E 7nooag divided by 10.
F 114000000 The frequency in
3 12100000 each section is rep-
H 3u00 resented by squares.
I 4100
J ol
UsL fl
+HG 10 t— Section for +NG
0 =2 — Frequency per square
A 9. 59923~
E 2, 5R033~
[ 9. 7009~
b 9. 3922~
E 9
F 19, a99an~ +— Range from each
i3 19. 19909~ section
H 192, Zoaaa~
I 19. 22869~
I 18. 49939~
19. 50002
51 18.821 M —— Data input re-starts
52 18.093 M from No.51
53 3.221 M
»



* Mode 2

AVAVAVAVAVAVAVAV,
Setting the specifica- «LIMIT DRTA*
tion limits LMT 9. 508 M TR n h
. B LMT 10. 500 M n Mode 2, the displacement within the range
Conflrming the specif of specification fimits will be printed as a D-
L ) ) *NEW LIMIT DATR* chart, beside the results of Mode 1.
ower specification limit4+— | 5| 9,590 M
%_Jplper specification limit+— {5} 1@. 508 M
olerancée ——m8 ———+4+— T1J MA0
TOL 1.0608 M VAV VAVAVAV
L £ U 9,891 1 i |
10.000 1 & | 9.999 1 & |
o.976 1 ¢ | S@-nnsmramrensesnnneacees
16.021 1| |
18.154 1 Qs | PART MO.
9.87% | | N I
10.723 1 i » DATE-TIME
108.321 | L I I R R
9.769 4 » | HAME
12,129 P T S
10.325 | '
O S *RESULT*
9.889 1 i | N 54
9.9%8 | = { MAX 10.723 M
*CRNCEL * MIN 9.432 M
9,932t o i R 1.291 M
18.323 + & s b 19.01428 M
10.188 | v | sn 8.215%1 M
108.233 1| | dn-1 9.21219 M
2.838 | i
9,754 | » | ~NG 2
9.434 « 1 +MNG 1
9.7 1 i P 6.0490
a. t | [ B.764
o Crk 8.742
189 : ; : :gESTOGEQMg
822t S . 584 M
3_335 « : UsL 190.508 M
18.128 1 e | DIy 19
3, 2 i
103531 o1 -6 210
19.025 1 | [
18.843 1 | A oll
Q.932 1t i | B i
{7 R [ Sip00
9.898 | l o 710000
18.187 | HON| E 710000
Q. 747 1 v 1| F 11000000
S.944 | & | = 16100000
18,821 | L | H iga
18.186 | v 1 4100
18,826 1 » | J all
i UsL e
13:?_22 b +HG 1R
9.911 | |
17T SRR Q=2
18.199 | i |
10,621 1 Y| =]
L’\/\_/\/\1/\/\/\A/J B
[
b
E g
F @, 3a9aa~
i3 19. 14804~
H . 2aBag~
I 1@, 30209~
J 19. 49000~
18. 50898
AVAVAVAVAVAVAVAV,
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* Mode 3
(i) When printing the mode command used for the U-series gage

RMNM 10.86
RMI 8.6

M ement

Unit*?

Display mode*’

Command to read the measurement.

{ii) When printing the value from the connected counter

,.
-
!

(s Y |
DX 2D
[ (W)
[ W ]

o

I~ =

Counter value

Axis display™®?

*1 Display mode
*N*: Normal mode to display current value
‘A" MAX value display
1" MIN value display
*P*: P-P value display
"M": MEM mode to display the current value
*2 Unit
‘M™ mm
I inch
*3 This is printed only when it is output from the counter. (Refer to the counter user's
manual.)
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3-5. Timer-Controlied Automatic Data Input

This function is used for automatically logging data from the measuring unit at regular
intervals. Press the [FEED] key while holding down the [PRINTER ON/OFF] key in
order to enter the interval setting mode. The interval length can be seen by pressing
the key (see the table below for the correspondence between times and keys) .

To exit this setting mode, hold down the [PRINTER ON/OFF] key and press the [CL]
key.

Note

1. This function is not available in Mode 3.

2. Even while logging data with the automatic data input function, the [CL], [CE],
and [STAT] keys remain operable.

3. When exiting from the automatic data input function, the data remaining in
the buffer will be printed.

4. To change the automatic data input interval, exit the automatic data input
function, then set a new interval after clearing the current setting.

* The relationship between the keys and the intervals is as follows:

Key Interval

STAT* 0.3s

TOL.LIMIT * s

CE Bs

cL 0 3
" patA Tmin
"~ FEED | 30min
~ PRINTERON/OFF | 60min

* At these intervals (while logging data), printout will be automatically disabled.

Exampie) Logging data at 0.3 second intervals

Key operation Printer operation
" (1) Press the [FEED] key while holding down | s INTERVAL. TIME s
the [PRINTER ON/OFF] key. 0.3SEC
(@ Press the [STAT] key. # PRINT OFF =%

When 1000 measurements have been entered, statistical calculation will
automatically start.
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4. ERROR MESSAGES

Error message

Possible cause/check point

*k NO LIMIT DATA =k

No limit values have been set in Mode 2.

%k LIMIT ERROR
(Modes 1 and 2)

(D The upper and lower tolerance limits are identical.
@ Only one of the upper and lower tolerance limits is
set.

* ERROR * (Mode 1)

(Mode 2)
* (Mode 3)

@ The measuring unit is not properly connected to
this unit via the connecting cable.

® The measuring unit is not turned on.

® The position of the decimal point of the data en-
tered is different from that of the limit value or the
previously entered data {Mode 1 and Mode 2).

* INTERNAL-ERROR 3k

Electrical interference may cause this unit to malfunc-
tion.

—47 -



5. SPECIFICATIONS
5-1. P40

Item

Description

Printing method

Dot-matrix type impact printing

Character format

5 x 7 dot-matrix, 2.5 (H) x 1.8 (W) mm

Printing speed

approx. 1 line/s

Number of characters per line

16 characters/line

Power supply

AC adaptor (9V, 600mA)
Alkaline batteries {LR6 x 4pcs.)

Baud rate for data input

1200, 2400, 4800, 9600bps

Timer-controlled input

At0.3s, 1s, 5s, Tmin, 30min, and 60minintervals

Printout

Measurements, GO/£NG judgment results,
Number of measurements, MAX, MIN,Range,
Mean, Standard deviation (on, on-1), Number of
rejects, Percent defective, Process capability in-
dex (Cp, Cpk), Histogram, D-chart

Dimensions

180 (W) x 160 (D) x 80.5 (H) mm

Mass 400g
Operation temperature 0°Cto 40°C
Storage temperature ~10°C to 50°C

Standard accessories

Alkaline batteries: LR6 x 4 pcs.

e Optional accessories: Recording paper (10 rolis/set)

AC adaptor (9V, 600mA) 1 pc.
Recording paper: 44.5mm (W) x 50m (L) 1 roll
Ink ribbon cassette 1 pc.
Connecting cable for U-series gage 1 pc.
(PZ10-10)

Ink ribbon cassette {5 pcs./set) (PZ11-5)

Foot switch (PZ201)

Counter connecting cable (DZ253)
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5-2. 1/O Signals
5-2-1. INPUT connector

Plug model: TCP8080-01-521 (Manufacturer: Hoshiden)

No. | Signal | I/O Description
1 |DC+9V| O | +9V DC power supply*
2 |sG — | signal ground
3 | TxD O | Transmitted data
4 | RxD I | Received data
5 — | Connected to Pin No.7 on board
6 | CTS | | Cleartosend
7 — | Connected to Pin No.5 on board
5 —
E |FG — | Frame ground

* Only an AC-powered P40 can supply power to a U-series
gage. A battery-powered P40 cannot supply power to
the connected gage.
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5-2-2. Input data format

RS-232C interface specifications

* Baud rate: 1200, 2400, 4800, 9600bps (set using the DIP switch)
e Start bit: 1 bit

¢ Data bits: 8 bits

¢ Parity bit: None

e Stop bit: 1 bit

¢ |/O signal level: £15V (MAX.)

\
Output data DATA 1 DATA2 ] /2
N \
) \ - -
\ -
\ - -
1 }. il } } 1 L 1 L 1 I | S o
' I I 1 1 0.5 T T
1setofdata : R :MODE!UNITSPACE'SIGN! DATA (109-10%) D-POINT {CR ! LF
S
Transmission tim- T

ing (for 1 character)

5-2-3. Setting the baud rate

Slider position
v € 2 + O
Ss[ey
Baud rate
1200bps OFF ON — —
2400bps* OFF OFF — —_
4800bps ON OFF — —_—
9600bps ON ON — —

* Use this setting when connecting the U-series gage.
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5-3. Calculation Formulas

This unit uses the following formulas for statistical calculations.
The formulas use the following notation:

N: Number of measurements

MAX: Maximum input value

MIN: Minimum input value

Formula

(MR Range R = MAX - MIN

@)X | Mean <. Z(Xi-X1)
LY

+X1

(3) on Standard deviation

\/N-}:(Xi— X1)? - (£(Xi- X1))°
0=

NZ

(8) 6n1 | Standard deviation | Zv_ -

' Ne Z(Xi-X1)* = (Z(Xi-X1))

| On1™ N(N-1)
(5) P | Percent defective Pi (_NG);‘(ﬁ;NG)
- N
(+NG and -NG show the number of defective parts.)
(6)Cp | Process capability index S
P pabiity Cp= TOL (TOL =USL -LSL)
I B o 60n—1 e B
{7) Cpk | Process capability index Zmin *
after bias compensation Cpk = 3

* Zmin: Smallest of Zust and ZisL

USL -X X -LSL
Zyo = 2o =
vst an—'l . LSt Gn—]
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