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This manual provides instructions for
installing HA-705LK as used in combination
with MSS-976R.
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CAUTION FOR USE

Before starting to use Sony Magnescale equipment, be sure

to check that it works correctly.

Be sure to provide sufficient safeguard so that extensive

damages may be prevented in case of malfunction.

If the equipment is used neglecting specifications or
remodeled by yourself, the functions and performance will

not be guaranteed.

Use of the equipment combined with others than those
recommended by us may result in malfunction depending

on operating conditions and environments.

For satisfactory use, therefore, make careful study on the

combination beforehand.
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1. General

The system is composed of the MSS-976R scale, the HA-705LK
head assembly and a detector or display unit, and detects
linear position or displacement with high accuracy. The
detecting accuracy depends on the installation and adjustment
of the scale and head, and therefore, it is required to

make correct installation and adjustment of the scale and head
as instructed by this manual, and to make correct electircal
adjustment of the detector or display unit according to its
own instruction manual.

This instruction manual on HA-705LK also applies to HA-705K
which is of different electrical specifications but with the
same outside dimensions as HA-705LK.

2. Composition

Exploded AR %éi"
view of 1 .

Fig. 1

Note) HA-705LK (5) purchased without the optional
connector marked (*) has its leads unterminated.



Composition

No.

Model Name

Description

Specification

1

Sz705

Scale rod chuck

2

MSS-976R

Linear Magnescale
(co-axial type)

The accumulative
errors, particular
to respective ef-
fective lengths,
do not include in-
stallation errors.

Scale pitch: 200 [um]
Accumulative error:

3um for 200mm effective length
4um for 400mm effective length
6um for 600mm effective length
Thermal expansion co-efficient:
14 £ 1 x 10°°

Operating temperature:

-5 ~ +40°C

HA-705LK

Head assembly of
waterproof type
The connector is

optional.

Inner head:

Waterproof and low-impedance
type

Cable:

7 cores with shield sheath
Connector:

RM15WTJA-8S-(5) by HIROSE.
Waterproof type proved in the
1.8m deep water for 24 hours,
20mV voltage drop with 5A con-
tact resistance. Resistible
against 1500VAC for one minute.
Insulation resistance:

Over 50MQ between coils, between
coil and head, between head and
head housing, and between shield
sheath and head.

MK3-100

MK3-150

Connecting cable
100m
Connecting calbe
150m

Used to connect HA-705LK and
MSD-560N

Connector to head:
RM15WTPA-8P-(9) by HIROSE.
Waterproof type proved in the
1,8m deep water fox 24 hours.
20mV voltage drop with 5A con-
tact resistance. Resistible
against 1500VAC for one minute.
Connector to detector:
MS3106B18-1P, MS3057-10A

Connector holder

Above-named products can be purchased

individually.




General Instructions on Installation

3-1).

3-2).

Mount the scale as near as possible to the center of
the slide way concerned so that the Abbe error may
be lessened.

Mount the head on the stationary member of the ma-
chine (so that it may not be affected by vibration
and shock) and the scale on the movable member.

When the scale is mounted horizontally, it may bend
due to its own weight. Be sure, therefore, to fix
the scale of effective length over 300mm at its both
ends, while a scale of 300mm or shorter effective
length can be fixed at its one end.

House the Magnescale in a mild steel or non-magnetic

metal case so that it may be protected from dust,

chips, water-splash or magnetic flux, and purge the
air from the scale housing.

Magnetic flux around the head should be less than 2
gauss. If it is over 2 gauss, demagnetize the head
housing and its surroundings.

It is recommended, in mounting the scale and head,
to apply grease and lubricating oil a little, since
they work against wear and for smooth sliding with-
out causing damage to the scale and head.

Tools such as a screw driver and a wrench may be
magnetized at their tips. Be sure, before use, to
demagnetize them and, further, do not bring them
close to the scale rod nor touch it with them.

If water-soluble emulsion cutting oil wets the scale,
and the machine is kept standstill for a long time,
the scale and the head may stick to each other. To
prevent such a trouble, protect the scale from
cutting oil with an appropriate cover.

Installation of Head and Scale

4-1) .

The zero point of scale graduations is positioned as
shown in Fig. 2. The magnetic graduations are rec-
orded on the overall length; however, pay attention
that the specified accuracy is obtained just within



the effective length. As for the specified accuracy,
refer to the accuracy chart attached.

Overall length

|
[3 0 ffective lenath e

£ :
ALFel Bazks Zero point of
scale graduations

Fig. 2

The detecting area of the head is 7.3mm wide as shown
in Fig. 3. Set the sliding range of the scale taking
into account the relative positions of scale and head
detecting area. Note that "0" in the accuracy chart
is the position read out when the zero point of scale
graduations falls in with the center of the head de-

tecting area.
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The practical tolerance in scale-head alignment is
obtained with longer dead span (the distance between
the head and the scale rod chuck where no measurement
is made). See Fig. 4 as a reference, in which the
dead span is 100mm, and the alignment tolerance is

0,2mm or less.
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Fig. 4

4-4) ., Fix the scale at the side where zero point is marked.
Install the scale and the head parallel to the moving
direction within their specified parallelism:

Scale : 0.1/100mm or less, and

Head housing : 0.04/50mm or less.

4-5). Up to 4-4) above, the scale rod chuck and the head
have been installed. Now make sure that the scale
moves smoothly between the chuck and the head. If it
does not, correct the alignment.

Wire Connection to Connector (when connecting head wires
to the connector after the head has been mounted on the

machine)

Complete waterproofness can not be realized on the connec-
tor, since the head lead wires are armored by braided -wires.
To provide complete waterproofness, cover the lead wires at
the connector shell with heat-shrink tubes (THERMO-FIT

TUBE, ATUM 12/4 and ATUM 24/8, with adhesive inside, made by
RAYCHEM). Two THERMO-FIT TUBEs are required for different
shrinking ratio.

5-1). End dressing of lead wires (See Fig. 5)
1) Cut every lead wire to its required length L.

2) Peel the braided wires by 1l+lmm at the end, and
twist them into one.



3) Peel the outer resin tube (which covers all the
lead wires) by 1ltlmm at the end.

4) Cut the green lead wire by 5xlmm at the end.

5) Peel the respective resin tubes of the lead wires,
except the green one, by 2#0.5min at their ends.

6) Apply solder on the twisted braided wire and the
seven naked lead wires.

5-2). Soldering of lead wires to connector pins

1) Disassemble the connector, and set its required
parts and the two THERMO-FIT TUBEs on the head
lead wires as shown in Fig. 6.

2) Cover the cut end of the green lead wire with a
vinyl tape so that it may not touch the connector
or other lead wires. (Note 1)

3) Set insulating tubes on the twisted braided wire
and the seven lead wires (except the green one),
and solder the wires to the connector pins re-
ferring to the wiring diagram.

4) Reassemble the connector, and blow hot air (of a

drier) to the small THERMO-FIT TUBE (12) and then to
the large one (13) to shrink them (See Fig. 7). At
this moment, be sure not to expose the head lead
wires to the hot air.

Names in the figures:

Fig. NO. No.

Fig. 5 1 HA-7051K

Fig. 8 2 Connector RM15WTJA-8S-(5), HIROSE
Fig. 6 3 Barrel

Fig. 7 4 screw

5 End barrel

Bush

7 Washer

8 Cable spring

9 Screw
10 Clamp nut

11 Vinyl tube
12 THERMO-FIT TUBE, ATUM 12/4

13 THERMO-FIT TUBE, ATUM 24/8

14 Dressed wire end
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Accuracy

The accuracy of the graduations recorded on the scale is as
described in the attached accuracy chart. The interpolation
accuracy, reading accuracy of values smaller than 200ym,
however, depends on the electrical adjustment of the detec-
tor or display unit, the adjustment which is made referring
to the PM ripple waveform. The more exactly the adjustment
is made, the less the interpolation error becomes. For de-
tails on the electrical adjustment on the detector or dis-
play unit, refer to its own instruction manual.

Besides the interpolation error, the following may be the
cause of reading error. Check and correct them.

The scale is not installed exactly.

The machine travel is not straight enough.

3. The variation of the environmental temperature is

too great.
7. Tolerance
Parellelism in installation Head-scale misalignment
Scale Head With 100mm dead span
Better than Better than
0,1/100mm 0,04/50mm Less than 0, 2mm
8. Maintenance

It is recommended to check and readjust the PM ripple peri-
odically every year or more frequently, i1if required, to keep
the system with high accuracy. For detailed PM ripple ad-
justment, refer to the instruction manual of the detector or

display unit.



A ias| [-HI-£06¢-D T ANOS -
= e R O I = i
sbutmero AuITINO il \.L..““.,.u.. "
et e TR e = = a.mu.-.rlrr.... e
) [ ~—§9LL-S5H
Bt Lt —-E-‘M_ “.m = amn
- .u.u_ﬂ..u..f E.ﬁ > w..n.\_..,.nmﬂ.. !..ul. .ﬂa siﬂa
s o= i v
i o MLl
o v -y

yabuay Treasno
ay3y 3noubnolyl papiooal saydltd (S

o ® Bl JUaTOTIIIB0D
e/ 408 L) uotsuedxa TewIayLl (b

2/ g 01 R4
Q.0v+~ 2.9~
.02 # Bk =1

BRES (9
RNy
HEEEE RS (€

JoOb+~ D05~ edusy Butiexadg (g
o R i 3 but ( wry 7.2+ € EH¥Y-LY @
puaT butainseaw 2AT3ID2ZIT =1 3
aear 2 % W0z L£-AEBEM (U ¥ .
(wp’) 1 comﬂ +E aTuas 1%
Aseanoowe . ”
w¥ggz  yoard uotaenpeib orjauben (I :suoT3eaT] Toads Ad74Lb-SSH @ &+ W
' M9L6-SSH faweu apod
a[eos poy !aweu Jonpoid MM-LX A0 + g 9o
ixeul jurod aduaisiay
S -
! T a0 -8
a il
* ] Pid - HEY
_N yjbuay AutInseauw aATIOBIFI
¥ 3 )
=3 (¥R
< 4| n.OON Sl
S
2 c20%¢
R
i | EN g 3 El B

T
LT

LI TR

_
|
]
_
m
L

[y

Anwine gy

|

It 4 Yani)

I

T
ELT]

mhras sl



A ias| [-HI-£06¢-D T ANOS -
= e R O I = i
sbutmero AuITINO il \.L..““.,.u.. "
et e TR e = = a.mu.-.rlrr.... e
) [ ~—§9LL-S5H
Bt Lt —-E-‘M_ “.m = amn
- .u.u_ﬂ..u..f E.ﬁ > w..n.\_..,.nmﬂ.. !..ul. .ﬂa siﬂa
s o= i v
i o MLl
o v -y

yabuay Treasno
ay3y 3noubnolyl papiooal saydltd (S

o ® Bl JUaTOTIIIB0D
e/ 408 L) uotsuedxa TewIayLl (b

2/ g 01 R4
Q.0v+~ 2.9~
.02 # Bk =1

BRES (9
RNy
HEEEE RS (€

JoOb+~ D05~ edusy Butiexadg (g
o R i 3 but ( wry 7.2+ € EH¥Y-LY @
puaT butainseaw 2AT3ID2ZIT =1 3
aear 2 % W0z L£-AEBEM (U ¥ .
(wp’) 1 comﬂ +E aTuas 1%
Aseanoowe . ”
w¥ggz  yoard uotaenpeib orjauben (I :suoT3eaT] Toads Ad74Lb-SSH @ &+ W
' M9L6-SSH faweu apod
a[eos poy !aweu Jonpoid MM-LX A0 + g 9o
ixeul jurod aduaisiay
S -
! T a0 -8
a il
* ] Pid - HEY
_N yjbuay AutInseauw aATIOBIFI
¥ 3 )
=3 (¥R
< 4| n.OON Sl
S
2 c20%¢
R
i | EN g 3 El B

T
LT

LI TR

_
|
]
_
m
L

[y

Anwine gy

|

It 4 Yani)

I

T
ELT]

mhras sl



A

e

sas| /= /99-0pp2-0)

T i |7

(A2 d AL L) SOLES

ANOS
LE

ATGuasse jayseag

e AL T

305 X | o

m..w/%w w

...mh. - 0 v 0 N b [T _n...o.“-m
& sazmT v
- -_ﬂ.__
= i
- -7
~—[Fzo0lT] [V
07 —
asEg'0ze /
(GOFEETW) NESyd-¢ / \ X
ds 03 saon € 3
(i 40d) TITHG §'b® PLiA nt =
L=
5 [
= ;5 b
= 7] o
G 2 r
ErEEeH ] o
=
e =
1 ﬂ-m
@l &
Y[200/@
I 254S doauyy | €
| EHOS des yonya | 7
| 09sED 19y)oe1g |
W LO SHHYWSY NOLLIHOS3T [ 'ON |
H I 5 | 3 I g g 121

OF 0L FReBON-£2n-g

I OHWINY LT amry

(o5 Jann)
hlm




/ fivs _ 7 [- 050 =8z30-0]= = &
yiet L =556 ~E0=T Her N [ B £
P P f.ﬁ.m ..wu.“u.‘u ' 3 tf..m
sSuMeaq auFrINg 3 vioen | |k msitiar | an ovioma | e oern | ue wario
naig WO ETA TN - P
| EOERE sl i -
iu,ua“ Hﬂha - - 1—
e 4
| worea) epmea = : =g
= v
e %
== —
z/9 Wnly Futqna aTqEiUTIYS-ITAH G
F0393UNAD meaferp Bupapy a1tm paprEIg g
TN umeus Sutqna uoTIaL ITAENTINS-IEI “E°T
peay pue y s 90 L LEED] e x0T,
“pes Jeays prat e i » =
pue 3utsnoy Eo._ﬂ_u,_ﬂﬁ_:un_ 0 N 28unig ZHD AWsEIEIL] PR PIRFUS
peay pue (103 'S|103 UIAAIN o T a1TuN
VW YEG Jualand jea| 8o T et FEEIRLEED]
YI1a InuwfIVAQSE THONIYLS JTHLIATHI0 ! -~ Py
J0A0SZ VE NIW 505 DFINVLSISAY NOLLYIST €o oy aeTIA IHo
zo t—an1d
(wsc70) (a1€7°0)
- ugsa1 Axody
& (7 0) 6E70) (pray 1suuy) 23121pY
a....m m / 14} al / I
ol _ s 4 o
= -
g X g : Sl s
& = X LW | w
= Xl S|l o s + EIR | W
: Ply ks SIS ~ 1
RNl B P A L
i Y [ERRE -1 0 o4
- (of TTOFRT 1) | < e 5 oo 2
SATOH T .. N e = s ] g
: -oTez" B (3 - .
433a n..qwqmvaw (u22°0) _ \ _ / (6T 0+RZ"5%) H_. 2|z (.6£°0) (.6E70) \n.;
= €3 e e s0e T ae0S o0 T jhj| o 4 ©% Ol _ 2 aa3a
_J # il i \ e~ c (o) mm
(.9s-1) PE (U T+ e6) | 0&005% 6T 0t8T°T) o)/ 110705 &4 g h
(.,6€°0) S : ELTA
(,mo0" 076" 1) 23
_ . S o
(,.6T°0F90" 9%) {ub2200 i
] L E] [ 4 ’ 3 I a J__ SR s 5 o ¥

R I

LT

A YAl

bRiE

T
LRUVLTRIL)

T



jwz
Oval


Py

PES PP

=T =

(uS€70)

(W10 0)

c—anid

7/9 WALV Bupqna afqesurays-iesy -g
31TA papTELg "%

Jupqny uoTIaL A[qE{UTIYS-1eAY "€
arqes aioa-; T

JUAWIESIG PUD PIATHS

(RS LEED]

/ _ Co L _ - 050 82500~ -
\H‘ [ =550 -goz- |50 850 — Ta& e
1t o fuva ety Wf N..ﬁuw - o~ \w\..m. L.fu.
sBupmeag auyiang o Rl I R 2; ix oimn | ax avwens | in wavvo
e Halg * NOISIATN ~..—...qu. —h»hu..\.w e,
o wf.mm BOLRE MN§ -7
e L ] s
— — 7
w30 et / (w002} Trwdivm - : -ﬂ
S0b-N1S0LVH, s fow _\ A g
I = —
...:.: il 4 ﬁ
Yo — ==
waien F=515  ymesien E_m_.__.a s =¥
e339uu0) weafeyp Juyapy
Lo ymelg
TS
"PEaY pue yieays pratys fo ﬂrw,.“_w - k310
pue !3uisnoy peoy pue peay So a3uaxg ZH2
‘Peay puE (103 ‘S|103 UIAAIDG ho ST 2318
XVH YUg qualind yea| 8o 57 2219
Yiia anute/QyaQSz CIONIALS 141297310 lo- pPaa
200052 7€ NI BROS :3INVLSISAN NOILVIOSI L R _‘_a:#w -

|

b

|

SN

==

Y

NN

c_ﬁ
N
Y 77707 )

upsaa Axodg

— (% 0) (.6E°0) (peay

asuul) rapy

m / Tl o1 /
: =mns==c M A
= = = w a_..m_r
Slalals S x| | .M s Eln v
NN EEENLS Y
o %, Nly = AL tn
S30H ¢ U R 5 818 S =
. E - == [ER - . v
a33a ﬂ._.uw‘%h e ,_ \ _ ,/ (6T 0T8zsY)| 2 %% « (.6£70) (.6£70) A~
_ £38 430€ 501 5508 a3x0SM] oz 08 _\.r o o CEAN T & d3id 1z
L ; fotled 2 T Lweo) mng (.£8°0)
os-1) PE (8T teree) | o8, 005% (w6T"0%8T°1T) :;.e< 1009 S o "I o
. (4v00° 0FL6°T) g8
(61" 0F90°9%) {atend by
H I 5 I ] ] 3 [ a I B J. g i

=T

—r

T
- T

LN T

QUYONvLE awat

e,

fra jaetl
IHIme Wi

bRiF1

LAV



jwz
Oval


Head Scale

HA-705LK MSS-976R

-Excellent vibration resistance and waterproof
head, guaranteed high reliability.

Head : HA-705LK
m Waterproof performance equivalent to IP67.

W Structure of excellent vibration resistance and
shock resistance. —
-Resist bad environment of rolling mill by water proof head
developed only for it and excellent against harsh environment
Magnescale.

-At tests done by our company, it has shock resistance which
is 30 to 50G at acceleration and 110G or more at drop test
(under our test condition).

MD50 HEAD IN connector

m Capable of extend with the cable only for it.
-Compliable with cable length up to max.150m
-Use material excellent for waterproof and oilproof e
Scale rod : MSS-976R
mAccuracy @ *3um

B Measuring length : 200mm up to 600mm
(Overall length ; 30+ML+30 mm)

Special Cable terminal processing, L Special Cable terminal processing, L
connection model [ description col ion model | description measurement
Standard Preparing the cable end - 5003% | 906 Preparing the cable end 1000 58
901 Including connector 5601% | 907 Preparing the cable end 1500 3%
of 20.05/0.79' , 1.85/0.07"(CH2) 902 Vacant (combined with 907) 15003 | 908 Not available
T
:U 16.4/0.65" || 1.85/0.07"(CH1) 903 Including connector 100033 | 909 Not available
g 904 Vacant (combined with 906) 100035 | 910 Including connector 150035
B |- ;
< - 905 Including connector 25401% | 911 Not available
: H
(8]
g 50 =01/1 97" 00w 4] 0]1‘6" L {Including connector)
} - o
21/0.83" ,  2-M4tap 10/0.39" (10)/0.39) |7/0.28" ) g| 30 .18 | (69)/(2.72")
w | s | g
Depth 6/0.24 20079 | (100389 80 *1/1.18" 0 2 0 *9/1.181 *0 f)ggl:h(?ao.zw‘
©
o =
[E— A c s /
5 - 9o /¥
> S 3
_ . 8 g A
9% T | £ { &)
— 17 ) T 1 > @
: [ ! T_J - = 1 s
R 4 i il s
o ‘ra=
10)/(0.39"; —8 i
Adhesive (epoxy resin) ¢ ; /i 12)/ wyn o 8/0.31
(12)/0.477) N 21/0.83"
0.02/0.0008" [B] ) Detail A Terminal shielding treatment
L (Preparing the cable end) T Sowencoie bk
_Rerma;»con:rac:jon :egcn :uge
A o} 6/0.24" 2/0.08" ermal-contraction teflon tube
1 i - © j«——— | (@ Shielded braided wire
Connection diagram B5 . ® Thermal-conlraction tube ATUMB/2
Q) ok
blue 5 2
CH1 yellow i 2|2
- R o s e e e e
oy green Excite o8fw " I
"~ white | |Excite S “ Io)/(0 )
orange I°8 39"
CHz gay | [Signal e 1 2y
hield braided _07§ -

Insulation r and insulation yield strength

There should be DC 250 V over at least 50 m and a one-minute leakage
current of 5 mA or less at AC250 V between the coils, coil and head unit,
head unit and housing, and shield and head unit.

The connection section of the thermal-contraction tube ATUM6/2 for the cable
does not have a designated location. (This is because the length varies
depending on the contraction state.)



	IMG_0363
	IMG_0364
	IMG_0365
	IMG_0366
	IMG_0368
	IMG_0369
	IMG_0370
	IMG_0371
	IMG_0372
	IMG_0373
	IMG_0410



