HIOKI

34153416

TEMPERATURE
HITESTER

INSTRUCTION MANUAL

2oL

ZOTZNEHE 3415, 3416 SHEE N T
AR B TRECIIICERIDHINEITE 3
T JOBERPRSERCLISE RELS
SRIBCTZIZzoh  BEREEHEI TR
CUEZERG, COLFETRII BT IEETS

Ly

= - SR PP PP RSP PRI RPOPOPRICRPRET ~— (@
English eeereeereseresseeseeneiseses Page®
| Oct. 1995 Revised edition 1 |

l"\ﬁ i

| cERCHrocoR® |

R BFTICEEE L25, %ua%_tiﬂ B WTEFE 22 REEaN T
WA ERL TR L ﬁfﬁK EE G, RIFB&E L RTINS
BiEX— Lo XcEEL TS 7’é’>w
F—Hi8. H 5V HERE B ) BfEL el BEY ETFE G
HIE) 23 8F) DEERNTEE(IIS 0,

]
E%’

1%-?& &

Rk

34]5 3419

ﬁfixzﬂhn (LRSS k| U I

""mm%mmmmﬁﬁmx'

. *f*tlaﬂii

PR R SRRt A

e HRIRTICIZ. BEERAEREAII L AHEN T, Sk LR
BrLTHhoERAL TSN,

e Ei S L URBORIZIES. HRAET TS

FICLAHEEICEEREL T3y,

O%aﬂﬁ BEEEEAEE L T A BAILIE, BRTE TS
Toh., S WTEESRLZENT VL IIZERL THTL
7EEw,

@l XERERL FOBAIZEIT L WT R, 2R
FTEENAHDET,

e B ~— 7 e BHATEEL

TLIEE 0,

eHIEMEYNCL v XEAEEEY, HLoY X220, 24
e ANLT2D) LTl 530, Mﬁmﬁl>ﬁﬂi

@E B A RETAELN, 2LEHFEL TWEL00E TH
%L&w1<t§wowﬁmﬁﬂk&01*3

® Ak Ay 2 MRS !'4_#7“7\ PREET LB TIZERLZT(7EEn,
AZNBELL (I E&*E%Téﬂﬁ%ﬁmod;

OK#MWK\%Eﬁﬁkﬁ Twz DT AIZ ) DEVEESS
mm##éﬁﬁTTﬁ%L§w1<ﬁﬁm

Oﬁﬂﬁﬁ%%ﬁ 2B HETLHLOLEETCORE. #HIEIL

TR, B, magtEREIL. s BRELLLD
7,

R

-

TN

TogET,. HFLOEBITHRL

® L  XDESF
L ZHENT OB EEE, HATDOL X emET 527 0T
B TL Yy XOIEZ ) 2D BT 723w,
CEAASDEGEEE BRI LA daE - THEIR-
TLEE W,
& FARDLRSF
CRENHENEN AR L 2iE, B WAIZKE I PR
PABEFETE(HRAT(IZE N,

N>y FPara—i, Tebr 2T ‘/‘/+——‘ #/
Y. Ty h—, F U REBEVCEFISERICERL 20 TZE
W, BEEETLZ AN ET.

| R2EDOLT

ZeRs

NI (2, AREALEITEEL et RBIIEODIZHE
T AR EEE Iﬁﬁ RN THET, ARERALEHT RN, T
DG T AL L BHA(TIE 0,

A | =YY 2 BERS (BET~L) &RLET,

BEE L. BIRHBBENDPDAT—IDNHH & ZAEDTH

BBARKCLENHH L ERLET,

AN EEHEEUCIE T L CU TRV EN T £ 7T,

AR RS S & MHIEAEC E S HAHI DR B fE
B AsfRed TR 2 & Rk L £7,

AEE PBESTIRAEL L M H R C E E I D 5]
felEdih b 2 L el 7,

OB OBMERHURA RS £ ISR £ o B G, F o ldaker
EHUET AR A S 2 2L 9,

FOR MRS L ORELTOT P A 2 kT

A & &

CZZIEHMELEUAOFEIC L 51REE.

BEs5LET,

23415 QE—LL—HF2—HZ A7) &, KiR& L TTRAFESE

L—HAFERLTHEN., JISHE (JISCE802) Mo T R2IZHEH L

21, GEER670nm, BAHHIMW)

TOL—HREBIIBEASIABRIHNETOT, L—HR

AEEHCASBULEL I IFRL THEELW,

C KT, BEEL-YRERLTOT(HEY,

CEEROMEEITETAHEEICR. FORFEAYBIIALTLE

FIERELTHEEY,

L HERASBRMEOT RCHRA AL IE LTSN,

— ) —

A

3

L D S

(J\-

febgl L—H RS nH




| AEHE

| BEBOTHEME T |
3415 2 E—LL—HT—H 3416 LEDXKRy bw—3h
247 247
Drrx
OL—¥v—n JLEDT—A
BHO BHn

@LCDF 1+ 2T LA

& $ALM 2 THIECE

HIOK] l’:' ’:l ’:l:g
| (LLLLLY ¢
éi - HOLD MAX MIN SET

TAN

CHEANF—
BMEAS F —

@MODE % —

DL X

BIENSYOFIMEZ 2 L0 FHLET.
DL—Hv—HBHEO (3415)

I v —Fe—arREENET,
GLEDv—nBEHm (3416)

I b LEDe—a A RE SN T,

@MODE#~—
I Ez, e—ALM T — LALM—>MAX—>MIN—HOLD & 41 ) #2451
ESE N
-HOLD | BIFE#TRIZHOLDA ST L, #MEETs h— L FLEZ
T
e CHERBERONSAES VAR —TEELE T,

CALMT EFBRT S L EEA A —THREL T,

- dALM I TTRT I -LEERYAS—THEHELE T,

- MAX CHEFESTORSBESELLET.

- MIN CEETORREELSETRLET
GCHEA S F—

C VX — AL 2

- AX— EmL £

Hlili% — A WLERT 5 &L HERECEIL 2T,
BMEASH~—
4 WA A, BEABMGEL £, BT AT LEY,
@DLCDF 4 27 LA
AN L= DRI RN EE R R Tk

JL)lL.u)l}—Eﬂ 5 [?‘l 7)2\/}\/) R
« e E{._‘(L'v'jé 1;’('}’i\/]‘\'!\/ \b\ﬂ:"_‘a LL,({‘],) ({{. /f\nl ;LF‘L)\ I‘
2720 B w—7DAN SR ET,

- °C : f“&(ﬁ‘ R 4oRT 5L E ”KJ Lz,
- F DHEIEIE R FORT b £ B G
- HOLD Ilrw IZHFE L 2l R —
< DROHEHERR I ST L £

CALMT L BIRT T A R MW eI
cLALM TR - A GHEERERI I ST LT,

< MAX CHGEROREEEAERT A L BIIEITL T,
- MIN CHMEHORIUEEAETRT A L EIATL 2.
- SET AR TES EEICAEBLET,

(e. ALMT. ALM L 3Ems)

BRAY
BFEF 70 & EMEASX — 27 L EESAN 27
LCD7T 4 A7 v AiZiz, BIE. BE,IUN 5 EHNEREIEZRE
nET,
ER C EIES 70RES SMEASE — 2 IMLL FELET 5 L EEL
s’ﬁﬁﬂ - ; ER)

BEATE

{1} MODEX—%ifl Tevw— 7% BiTEHET,
UTFTnEzZRIZ, VaAX—%2 Ao CTHENRYORSEL EE
Lz7.

|

m & HETE & & HEE
TAT77r 10.90~0.98 | f(EfH) 0.98
a7 40—+ 1 0.94 IN2)4 ] 0.98
B I 0.96 TH LK 0.75~0.80

AR 0.90 R () 0.96
+ 0.92~0.96 | &% 5 ., #— | 0.80~0.95
Vi 0.92~0.96 » (%¥L) 0.97
7K 0.96~0.98 | =7 (&) 0.94
£ 0.83 7T AF 7 10.85~0.95
7T A 0.90~0.95 || ¥k 0.90
737 10.90~0.94 | #% 0.70~0.94
FEFH 0.94 CrEivdy 0.81
HE 0.80~0.90 | CuBs{t¥y 0.78
Lo 0.89~0.91 | FeB& (L4 0.78~0.82
AP (FRME) [ 0.93~0.96 || & 0.90

EES m%m(e) FEEMGYNERORESEIIL) ZLRLN
T, BREE ERICEIEL 2 VHER, ‘/f‘z%ﬁmbn“&wi
DOBEEAPEL 120 2 B, BN DBEKT -7 BiEA
TV —EERL TSy,
(FUHZE () 130.952BE L T 7T& W)

2) v ZRWEMSEHICEITET,

(3) MEASX—#4fLx7,

MEAS% — 44 L T 5 HBIE£ 1T %7,

A g ﬁ%

HBIBTAT—ISBPR, L—FT—hERLLTVET,

L—H7—HpB (BEE) CALLVLIEFRELTEZE Y,

(4) HrxBML TUENSYIcBELSbEET,
3415 3416
614 440 @72 $140 $2.5410.1 $32.4
(60) |(95) (163) I |
I R B - [30] |
1000 50
2000 100

() ATEEBEARLET T—hE0mTE S FARVET,

)
BEIREE LN
T —v—naaEE MGG
FEROT A | (285 L AnR
INET, (2. D)TT

S MESE RIS L T ET A, MIEHREIETEIE
BB DMEETT, MEMNREHNOKREZIZMEELY L
TRECZ EDPVLETT, (1.5~2{F0 k)

(5)  SESiadf 4. 5% 2 %
(5) LR EBAET,

+

—3—



EEAE

(1) BIFEA 7HRET MODEX— %L LA 5MEAS® — %189 & &
BEEE-FIXY T,

(2) MEASX—##T LEIEL#TLET,

ER D ERBEE—FTIE, HOLDIZSAMT L 22 A,
ED - @iﬁ«ﬁ’m’“‘bi’ HELREE v—Fe—H B L ULEDe—
7EELTL EEA

HEE () DBEFE

(1) BIENSMIBRT -7 %850, BEA7L—2REMTET,

(2 HEEREEEC L. BHEE (o) #0.9508%ELET,

(3) MEASx—#4##L. BFKT—7(BEKZ 7L —) D DT bHES
NIEE (Trea) ZFHIEL Z7,

4) BikF—7 (BRZTL—) DOWTHWESGHEE (T) %

BIEL T,

(5) HHE (¢) ZEELET,

(6) T=Trea & %728 EDFHE () DED . BIENRHDEHK
HEEL) 2T,

LTR7PS—LEERTE
(1) MODEX—#%#fL TALMT (1ALM) =—7 2 afTE 5T,
2 VAX—FLCER (TR 77-4BEZzHELIT,

EEEE. RERERT
(1) MODEX—#%#HL TMAX (MIN) =— 7 %2 sfTE& 2 %7,
(2) FREhCI, BIERORS (FE) BEIFRENZT,

‘T/FUIDgEZ
CEESMN T ARET. AX— 2L LA 5MEAS S — %2 L TE
FAwnb &, BEFRRIER (C) 2xh) FT,

CEESUN T ARET. X —2IFL A5 MEASK— 2L TE
Bavwng &, BEFRRIER CF) 24N ET

L—HY—hORAHE (3415)
BIsER £ 72 2 B TREAHOLD.MAX MIN & 2 5 T 3 kéA*v—
2T L —HFo—AH DR, 3F SN bt 5,
Lo BN ERER T EREC A v— A ET LT,

EA— b T—A THEREAT R D) 1SR
AN E T,

Wi

e 2 ITh 7T i

B U7 ftih b 9 —EERERAL 720 & B (3, —HEZSF MEAS % — % 4
LT3,
FE L ET . A — b T—d 7HRI S

it

. LT oFIE TR

B
;f

B %

oo/

(1) THr—2 RMKEHE) % ki
(2 BECEEL TEMETRL
(3) BEprzkizdEd,

LT 23,

ﬂ
[

|

-

i;\"mm
9

B4

T
)

B

L. %xf:%ﬂti‘a“o

o

A BB
BASTHFFISE, £ A 5> TMEASF — &G0 T(Za L,
L—FT— A BEAS I BN ETOTRRTT, * hiE
BTtz LTHBERLTIEZEY,

A B E

BHZTHT S - 23, HEBSIURBOESRLEVLT(EAaL,
B (4. =) CEBL. #EALAVLICBHAARTH
Ty,
SERBEOBMAE S s — b, RBPEMALBZOT RV, BT
AN HN. BRTT,

- ERBEOBIMIIEE S NIRRT NI > TR L T ALy,

— 09—

| i 3015
i R MISHETERE A T A7
Q=L —H2—P 7 47)
Mk R B B —30~400C (—22~752F)
£ = 5 B BEIC
BIEFEE  200~400°C . £1%rdg.
0~199°C . £2C
~30~—1°C . +£10%rdg. £2C

= ) %

oo 8 OB
REEF AEL XA
oMoo® B R
L[ #
% OB M
il #
Mo ® # IE:

VA IS/ VEC

ETR7 7 — LH#EEE

F = RNT —F T

x o fi o # s

B B’

H B B 5
Batt-Lo A KB E:
= B A B R E:
= B A B & E:
£ = i -
s ® <f *

g & (Bhae)

e=1.0,7—ZIREE23+5C, BHEE
+1C : 0~400C

+2C . —-30~-1TC
e=1.0,7—ZiRE23+5C . BHEES%RH
$72/1000mm

—ESNA NS o

8~16um

55%RH

1.58 (95%10%)
2 — L L —Hw—t (7T A2)

0.10~1.00, 0.012F 7
: KLL/L?LUH 35~405C

15§ \i'lfa“,tii 158 & — F e R ER )
CHERE - R P - MAX - MINYID $ 2

T/F UJ h b\,\"ﬁf

Higgzalie (RO3) = 1.5V X4
(Gl d0BF Y - L *-*FJFS.*,’.":H')
360mVA(MAX)

4.4+£0.2V
0~40C
35~85%RH :
—~20~55C :
170 (H) x40 (W)

CH9140g (i b\)
1F B Gh

mm&wwﬁx;m#~7’EL
—Q — CHLAREE M R 03 4)



| Bt s

”
=

D BALGHGHEE AN T A2

®
(LEDAE b=—A 547
BOoE B OE OE B —30~400C (-22~752°F)
® R % 8B #:1C
BIERE  200~400°C . =1%rdg.
0~199°C : 2T
—30~~1°C . +£10%rdg. £27C
e=1.0.7—ARE23+5C. BHIEES5%RE
B iR T +£1T . 0~400C
+2°C: —30~—-1C
e=1.0. 7 —RiBE23+5C . BEIER5%RE
#MoE B OB 42.5/730mm
BEEF 2L X  H—F3f L ) ay
#O® B®  EI8~16um
YTy S e— k2B %
mOE B B1.58 (95%EE)
Bg # . FRELEDAR S be—7
OB = O IF0.10~1.00 0.0l2F 7
L TR 5~ L#EE . EHE —35~405C
F— bR —F T 150 GEFBIEE- FEERIIR Q)
z o b o # BE MR- R— LN - MAX - MINYI D # 2
C/FY ) e 2 TR
3 B B4asEH (RO3) X4 = 15V x4
(EER 408 | LED=— 4 3ES4T)
H B T 5 160mVAMAX)
Batt - Lo & 8 /£ 14402V
%= A B B & B 0-307T
& B B B & E 35~B%RH #HELEZx
1% = Pl B —20~55C Am%i?:k
4 F <F & 170(H) xX40(W) x36(D)m

DA9140g (EiE 33)

o BRI E, WA

Fith (BAEHMRO3IX4)

- HefE

(1) BEERE
£ TOHRIL,
EDI A LE—
TEHTEET,
(2) FAweiz
.73 /F’/Fl /L [¢
CHTEL

P

 IERE 7 MISE/S T
{3) M%#/mf;"fm%ﬁi
Wtk HHE

T4 I T EDWS

Wb
iz, WA
TR T, i

i Ah—ﬁk}? L

ARV AR e

BIEDHIT .
FRLET,

EFBETHII LT, FOHWENEEFBET 5

TR O—HTH ), ERPOEBRAHKE

_U))’clllé NV ER - T 2T,
PRI %Wﬁ?%' HABSIRER TIE, &

AOBERMEESCEED
BET,

AL A - TN
?:7~L\ Ui
DHSE
A2 nET,

7—7?/"{" ;Qu)lnl‘/ >~ 7\"?8;11'!177 v [N I
?i/ﬂ“\kitj9n

k4
(3. Hd /m)’ o OHNIES Lk

A

RO P22 L

| BEOF R R

i

QA7 AMLIZiRE
AI*ﬂ'kV)ﬁ??’\li

I P
. U“%\y)fu.fi"' i{ 5

DIl ET

Q  HrhHio T:wéff’niii

A ST IR A
EAEWS ) £
Lol KB

BHLTwETD

%&y

L 72w

ELT0hiEE: (8~16uml DRy R
1255
TR MEZHEL T

21\ rY' “ 4!
ET, (o T, AREETRAT AN 9

:kii?‘?’f\ 7T

! Pﬁ.’ﬁ.f}f iﬁ

AR THE
EEATRE L

o |
N mU SEH

e ] e

ANF—EHE LT ET,

QB ERENEERBEL 2
A EHERSRIIFRMREEBLETOT. fESRENDLDNIRE
BETE ZHA,
Q FHHErALTHEL 2
A THRHBIRAEEES. ML Lz wET 0T, EETEDE
TEEHA,
Q . @J%j—é&E%L s \(g 11__‘/;7}‘}’)0@\ Vahr
A:K%TW%LTwé&§(81wm/mﬁ%ﬁ@\§%:zg
AYTRIIENZHA, LIch>T, BIEEREICERL CEELEH
EHFTEET,
HWENMGER D _
| fE E7N I3 & *
FR T EMUINEZANE | BBz 2EZEL
ST CANEL TS
BEEIS2L | Ly ABTHENRTH S Ly XEERL T
W =W
T IC BRI Lo~niRE TEIEL
BEH D EUTL T2 E W
HEBROEHAEY T | AR+ B LEI L
Y TLIZE N
ErrEnREnsd | igETT BIRHDEEFEE~ 58
b X a-I
H—-£2
HErEbndraid (HEr B0 2HEL 2L, BE

“J:(ﬂé' (fREETE) B3 ) OEEMIC 8 (728w

O FARE R 3 s

l 0 KI MR T’;OAS 266-3161 FAX048~ 268 361’
1333 Eoaeom o2 -

G lis = E il ,-*0452 24- szn 0462~ 21 a3z
HESHEENESL B U i
x . Jmozss-ze- osss mczes 28 <0553 M) 054290 ues F054-254-3160
386 1t b FL20 OB B oA M F R

Fanh

k() 'ELOZZ-ZSS (936 uozz»zssws}d
FORA il AT W B AR RT D mer § — FH6S

pasade ‘aoz&a 23 056« FAKO268 28~ 0569

FEAE) "’CSZ 70’ 6807 -XOSZ 702 6343
& L)
Kﬁ<‘g‘7 73.06 87‘ OOSS FAXOG F ‘ 00 S
2% 2

123,(§> naaz 242 :230 X082~ mz 1236

Fise-11 £ R F730 ERMM PR EXFEHF L - 6 =6
H(HL) TELO4S- 257 7234 F2X048 - 2615790 E (¥ WL092-482-3271 rkXOSZ 482-3275
333 M O M X P E 2 - 23 -~ 24 TS5 MRIAMSETAIRAMI -0~ 05

3415A980-01 95-10-01HO 783301411

— —

Printed in Japan




Introduction

Thank you for purchasing this HIOKI 3415/3416 TEMPERATURE
HITESTER.

To get the maximum performance from the unit, please read this
manual first, and keep this at hand.

Testing

® When you receive this product, before use, please check that no
abrormality or damage has occurred during delivery. In particu-
lar, be sure to check the accessories, the liquid crystal display, the
control keys, and the lens.
In the unlikely event of damage, or if the unit does not function
according to specification, you should immediately contact the
dealer from whom you bought the unit, or the nearest HIOK!
service facility.

[

Points for Attention During Use

@ Before use, verify that no damage has occurred due to careless
storage or transport, and check the appearance and operation of
the unit.

@ As far as possible avoid vibration and shock during shipping and
operation, and in particular, be careful not to drop the unit.

@Ensure that protective functions are fail-safe: that is to say, that
if they fail they either prevent the unit from operating or give an
indication to prevent unwitting operation.

@ Do not point the lens at the sun or at any other source of strong
light. If you do, the sensor may be damaged.

@When the g mark on the display is flashing, the batteries are
low. Fit new batteries.

@ Do not contact the lens against the object whose temperature is
to be measured, or get it dirty, allow it to be scratched, or allow
any foreign material to adhere to it. Doing so may cause errors.

@Do not use the unit near any device which generates strong
electromagnetic radiation or near a static electrical charge, as
these may cause errors.

@Do not use the unit where it may be exposed to corrosive or
explosive gases. The unit may be damaged, or explosion may
occur.

@ This unit is not constructed to be waterproof or dustproof, so do
not use it in a very dusty environment or in one where it will get
wet.

® Do not keep or use this unit in an environment where it will be
directly illuminated by sunshine, or where it will be exposed to high
temperatures, high humidity or condensation. If you do, it may be
deformed, its insulation may be damaged, or it may no longer
function according to specification.

rAbout Safety J

A DANGER ------ means that, an error in operation presents an
extremely high level of danger of death or serious
injury to the user.

A WARNING ---means that, an error in operation presents soms
level of danger of death or serious injury to the
user.

NOTE ----oevevvneees denotes items of advice related to performance of
the unit, or relating to proper operation.

A DANGER

- Operation of this unit according to any procedure not speci-
fied in this manual may cause explosion due to dangerous
laser radiation.

- The 3415 (two beam laser marker type unit) uses as a light

source a semiconducting laser which emits visible fight, and

which conforms to JIS standard class 2 (JIS C6802). (Wave-
length 670 nm, maximum power output 1 mW)

Since there is considerable danger of this laser light causing

damage to the eyes, be very careful not to direct this laser

light into your eyes or those of another person.

Do not look directly into the laser light from the optical

system. '

- When measuring the temperature of an object which has a
mirror finish, be careful not to allow the laser light beam to
be reflected off the surface into your eyes or those of another
person.

- Do not allow the laser light beam to impinge upon any gas

.

which can explode.

Names and Functions of Parts

Safety symbols

In this instruction manual, information which is necessary in order to
operate this unit safely or for safe storage, and various other points
for attention, are noted. Therefore, please be sure to read the
following items related to safety before using the unit.

A WARNING
This instrument is designed to prevent accidental shock to the
operator when properly used. However, no engineering design
can render safe an instrument which is used carelessly. There+
fore, this manual must be read carefully and completely before
making any measurement. Failure to follow directions can
result in a serious or fatal accident.

A | Denotes warnings (and warning levels) relating to the
laser. -

Denotes explanations in this instruction manual which

4 absolutely need to be read by the user.

In this manual, the degree of urgency of the various points for
attention is shown in the following manner:

— ) —

3415 Two beam laser
marker type

3416 LED spot
marker type

@ Lens

\

(@ Laser mark beam emission openings @ LED mark beam emission opening

@ LCD display

$ALM 4 TEFEE
I E:
(LLLLT ¢

HOLD MAX MIN SET

(& Numeric input keys

(B MEAS key

@ MODE key

1 Lens
Infrared rays from the object whose temperature is to be mea-
sured are received here.
(2) Laser marker beam emission openings (3415)
The laser marker beams are emitted from here.
(3) LED mark beam emission opening (3416)
The LED mark beam is emitted from here.

-@..



@ MODE key
Pressing this key switches the mode around the cycle ¢—ALM T
— $ ALM—MAX—MIN—HOLD.

«HOLD : After measurement is completed, the HOLD indica-
tion appears, is illuminated, and the measured value
is held.

‘e : The inherent thermal emissivity of the object is set
using the ¥ and A keys.

- ALM1T : The upper limit alarm temperature is set using the
¥ and 4 keys.

<« LALM  The lower limit alarm temperature is set using the
% and A keys.

- MAX : The maximum temperature during measurement is
displayed.

- MIN * The minimum temperature during measurement is
displayed.

® Numeric input keys
- ¥ key : The numerical value is reduced.
+ A key : The numerical value is increased.
If either of these numerical value keys is held down, the numeri-
cal value changes rapidly in the appropriate direction.
® MEAS key
When pressed, the power is turned on and measurement starts.
When released, measurement is terminated.
(@ LCD display
. . Indicates whether the laser marker beam is on or
not. During measurement with the laser marker
beam on, this indication flashes.

- Wi : Shows the amount of battery capacity remaining.
If the battery voltage drops below the minimum
level to guarantee accuracy, the & mark (only)
flashes.

- °C : Turned on when the display is showing temperature
in units of degrees Celsius.

- °F : Turned on when the display is showing temperature
in units of degrees Fahrenheit.

- HOLD : Appears when the last measured temperature value
is being held.

‘e . Appears when the thermal emissivity is being set.

- ALM1T ' Appears when the upper limit alarm temperature is
being set.

« LALM : Appears when the lower limit alarm temperature is
being set.

- MAX . Appears when the maximum temperature during
measurement is being displayed.

- MIN : Appears when the minimum temperature during
measurement is being displayed.

- SET : Blinking when a numerical value can be set{during-

setting of ¢, ALM 1 and ALM 1)

rHow to Take Measurements ‘

Turning the power on
When the power is off, pressing the MEAS key turns on the
power.
The values and settings on the LCD display return to the state
before the power was last turned off.
NOTE: If, from the power off condition, the MEAS key is held
down for more than one second, measurement starts.

Measuring temperature

(1) Press the MODE key, repeatedly if necessary, until the (&) mark
lights up.
Refer to the following table and, using the ¥ and & keys, set the
thermal emissivity for the object whose temperature is to be
measured.

Substance Thermgl Substance Thermgl

emissivity emissivity

Asphalt 0.90 to 0.98 | Cloth (black) |0.98

Concrete 0.94 Human skin 0.98

Cement 0.96 Leather 0.75 to 0.80

Sand 0.90 ﬁ Charcoal (powder) | 0.96

Earth 0.92 to 0.96 | Lacquer 0.80 t0 0.95

Water 0.92 to 0.96 | Lacquer (matt) | 0.97

Ice 0.96 to 0.98 | Rubber (black) | 0.94

Snow 0.83 Plastic 0.85t0 0.95

Glass 0.90 to 0.95 | Timber 0.90

Ceramic 0.90 to 0.94 || Paper 0.70 to 0.94

Marble 0.94 Chromium oxides | 0.81

Plaster 0.80 to 0.90 || Copper oxides 0.78

Mortar 0.89 to 0.91 || lron oxides 0.78 t0 0.82

Brick (red) 0.93 to 0.96 | Textiles 0.30

NOTE: Variations in the surface condition and color of the object
whose temperature is to be measured may cause the
thermal emissivity (&) to be somewhat different from the
values in the above table. If an accurate temperature
measurement is desired for an object whose thermal emis-
sivity is not known, black body tape or black body spray
(sold separately) should be used.

In this case the setting for thermal emissivity (&) should
be 0.95.
(2) Point the lens at the object whose temperature is to be measured.
(3) Press the MEAS key. '
Measurement is performed as long as the MEAS key is kept
pressed.

A DANGER
With the 3415, whenever the & indication is flashing, the laser

marker beam is being emitted. Exercise extreme care not to
aliow the laser marker beam to enter your eyes (because of this
laser light causing damage to the eyes) or those of another
person.

(4) Referring to the figure, aim the laser beam at the object whose
temperature is to be measured.

- All dimension are millimeters, and ¢ represents a diameter.
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The dimensions in parenthesis show The tharker beam is focused at a

the target. distance of 30 mm.

Target object
S
Measurement field ’.r”,,\g

diameter

" The place at which the
“5" mark is clearest is
where the diameter of the
spot is smallest {2.5 mm)

The laser marker beam is
aimed both sides of the
measurement field diameter.

NOTE: Although the field of measurement and the sighting almost
coincide,actually the field of measurement corresponds to
the diameter for 90% optical response.The object whose
temperature is to be measured needs to be larger than the
measurement diameter by an adequate margin - at least
1.5 to 2 times larger.

(5)Read the display.

Continuous measurement
(1) With the power source off, the unit is put into the continuous
measurement mode by holding the MODE key down and then
pressing the MEAS key.
(2) When the MEAS key is pressed again, measurement is terminat-
ed.
NOTE: During the continuous measurement mode, the HOLD
indication does not appear.
NOTE: During the continuous measurement mode, the laser
marker (or LED marker) is not turned on.
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How to specify the thermal emissivity (&)

(1) Stick black body tape on the object whose temperature is to be
measured, or spray it with black body spray.

(2) Set the thermal emissivity value () on the display screen to
0.95.

(3) Press the MEAS key, so as to measure the temperature (Trea)) of
the part on which black body tape (or black body spray) is
applied.

(4) Measure the temperature (T) of the parts to which black body
tape (or black body spray) is not applied.

(5) Change the thermal emissivity (¢).

(6) The value of the thermal emissivity (&) at which T comes out to
be equal 10 Trear is the correct value for the inherent thermal
emissivity of the body whose temperature is to be measured.

Setting the upper and lower alarm temperatures

(1) Press the MODE key, repeatedly if necessary, until the ALMT
mark or the 4 ALM mark, as desired, appears.

(2) Press the ¥ key or the 4 key to set the temperature for the
upper or fower limit alarm.

Displaying the maximum and minimum temperatures

(1) Press the MODE key, repeatedly if necessary, until the MAX mark
or the MIN mark, as desired, appears.

{2) The maximum (or minimum) temperature during measurement
will be displayed on the display.

Switching between Celsius and Fahrenheit

« If, with the power off, the MEAS key is pressed to turn the power
on while the A key is being held down, the temperature display
will be set to show the temperature in degrees Celsius (°C).

- However if, with the power off, the MEAS key is pressed to turn
the power on while the ¥ key is being held down, the temperature
display will be set to show the temperature in degrees Fahrenheit

CF).

Switching on the laser marker beam (3415)
Switch the laser marker beam on and off by pressing the & key

during measurement, or while the display shows HOLD, MAX, or
MIN.

While the laser marker beam is on, the 4\ mark appears in the
display.

Turning the power off
The unit has an auto power off function. The power goes off
after 15 seconds if no control action is performed.
If you need to check the measured temperature value again, just
press the MEAS key once.
NOTE: During measurement, the auto power off function does not
operate.

Changing the batteries

A DANGER
When changing the batteries, be careful not to press the MEAS
key by mistake.

It is very dangerous to allow the laser beam to shine into your
eyes or those of ancther person. Alse, after changing the
batteries, be sure to close the cover before using the unit.

A WARNING

- When changing the batteries, do not mix old and new bat-
teries, or different types of battery.
Be sure to fit the batteries the proper way around (i.e. with
the correct polarity).

- Do not short circuit the old exhausted batteries or throw them
into a fire; they might explode.

« Dispose of the old exhausted batteries in an approved waste
disposal facility.

+ Refer to the figure and follow the following procedure to change

the batteries:

Lower case

X

Rear lid

&
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batteries Rear lid

(1) Lay the unit down with the lower case (the bottom surface of the
unit) uppermost, and remove the rear lid.
(2) Change the batteries, while being sure to put them in the right

way round.

(3) Close the rear lid again.

General Specifications 3415

Product type

Measurement tem-
perature range

Display resolution
Accuracy of mea-
surement

Repeatability

Diameter of field of
measurement

Detection element /
optical lens
Measurement wave-
length

Sampling rate
Response time
Sighting

Thermal - emissivity
compensation

Upper and lower
limit alarm function

Auto power off

Other functions

Power source

Power consumption
Batt-Lo light flash-
ing voltage

Ambient tempera-
ture for use
Ambient humidity
for use

Storage temperature
External dimensions
Weight (including
batteries)
Accessories supplied

3415 Emission Temperature HiTester
(2-beam laser marker type)
-30 to 400°C (-22 to 752°F)

1°C

200 to 400°C: +1%rdg.

0to 199°C : +2°C

-30 to -1°C : *+£10%rdg. +2°C

¢=1.0, temperature of case 23+£5°C, ambi-
ent humidity 55%RH

+1°C : 0 to 400°C

+2°C: -30t0 -1°C

£ =1.0, temperature of case 23+5°C, ambi-
ent humidity 55%RH

72 mm at 1000 mm

thermopile / silicon
8 to 16um

2 times/second

1.5 seconds (95% response)
2-peam laser marker (class 2)
0.10 to 1.00 by steps of 0.01

setting range -35 to 405°C

15 seconds (except when set to continuous
measurement mode)

Instant, hold, maximum, minimum, selecta-
ble

Celsius/Fahrenheit selection

Four RO3/AAA dry batteries (= 1.5 VX4)
(40 hours continuous operation, with faser
not illuminated)

360 mVA (max.)

4.4+02V

0 to 40°C

35 to B59%RH ; no condensation
-20 to 55°C ; no condensation
170(H) X 40(W) X 36(D) mm
about 140 g (including batteries)

instruction manual, carrying case, batteries
(4 standard dry cells, RO3/AAA X4)
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General Specifications 3416 - . ]

l Questions and Answers About Measurements S

Product type

Measurement tem-
perature range
Display resolution
Accuracy of mea-
surement

Repeatability

Diameter of field of
measurement

Detection element /
optical lens

Measurement wave-
length

Sampling rate
Response time
Sighting

Thermal emissivity
compensation

Upper and lower
[imit alarm function

Auto power off

Other functions

Power sotuirce

Power consumption
Batt-Lo light flash-
ing voitage

Ambient tempera-
ture for use

Ambient humidity
for use

Storage temperature
External dimensions
Weight (including
batteries)

Accessories supplied

3416 Emission Temperature HiTester
(LED spot marker type)
-30 to 400°C (-22 to 752°F)

1°C

200 to 400°C: *1%rdg.

Dto 199°C : x2°C

-30 to -1°C : £10%rdg. =2°C

e =1.0, temperature of case 23£5°C, ambi-
ent humidity 55%RH

+1°C : 0 to 400°C

+2°C: -30 to -1°C

£=1.0, temperature of case 23£5°C, ambi-
ent humidity 55%RH

2.5 mm at 30 mm

thermopile / silicon
8 to 16xm

2 times/second

1.5 seconds (95% response)
red LED spot marker

0.10 to 1.00 by steps of 0.01

setting range -35 to 405°C

15 seconds (except when set to continuous
measurement mode)

Instant, hold, maximum, minimum, selecta-
ble

Celsius/Fahrenheit selection

Four RO3/AAA dry batteries (= 1.5 VX4)
(40 hours continuous operation, with LED
marker not illuminated)

160 mVA (max.)

44+02V

0 to 50°C

35 to 859%RH ; no condensation
-20 to 55°C ; no condensation
170(H) X 40(W) X 36(D) mm
about 140g (including batteries)

instruction manual, carrying case, batteries
(4 standard dry cells, RO3/AAA X4)

Q:
A

2Q 2O

>

Why can't | measure the temperature on the other side of a
glass pane?

Normal glass absorbs infrared radiation of the wavelength (8 to
16um) which this device uses for temperature measurement.
Therefore this device cannot measure the temperature of an
object on the other side of a glass sheet, but instead measures
the temperature of the glass sheet itself.

Light is shining on an object. Why can't | measure its tempera-
ture accurately?

Since fluorescent light includes almost no infrared radiation, it
has almost no effect upon normal temperature measurement.
However sunlight and incandescent lights emit radiation which
includes substantial amounts of the infrared radiation used by
this device for temperature measurement, and accordingly may
produce significant measurement discrepancies.

Why can’t | measure the temperature of a gas, vapor, or flame?
Since gases, vapors, and flames are transparent to infrared
radiation, their temperatures cannot be measured in this way.
Why can't | measure temperature through rain or fog?

Since rain and fog reflect and absorb infrared radiation, accu-
rate measurement through them is impossible.

Doesn’'t the measurement distance affect the resulting mea-
sured value for temperature?

Air hardly absorbs at all infrared radiation of the wavelengths
(8 to 16um) used by this device for temperature measurement.
Therefore accurate temperature measurement is possible, irre-
spective of the measurement distance.

Troubleshooting

Product Summary

(1) Theory of Measurement
Every object emits infrared energy in accordance with its temper-

ature.

By measuring the amount of this radiant energy, it is

possible to determine the temperature of the emitting object.

S

About Infrared

Infrared radiation is a form of light (electromagnetic radiation),
and has the property that it passes easily through air, while it is
easily absorbed by solid matter.

With an emission thermometer which operates by detecting
infrared radiation, accurate measurement is possible, irrespective
of the air temperature or the measurement distance.

=)

Emission Thermometer Structure

Infrared radiation which has been emitted from the object is
focused upon an infrared radiation sensor, via an optical system
which includes a lens which is transparent to infrared radiation,
an 8uxm cutoff filter, etc..

The output signal from the infrared radiation sensor is input to
an electronic circuit along with the output signal from a standard

temperature sensor.

The electronic circuit calculates the object temperature while
applying standard temperature compensation, thermal emis-
sivity compensation, etc., and displays the result.
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value peculiar

a high temperature
body is present close
by

Symptom Cause Countermeasure
No display Batteries exhausted, | Change the batteries,
poorly contacting, or | orinsert them correct-
wrongly inserted. ly.
Measured Lens dirty Clean the lens
temperature A heat source such as | Intercept radiation

from the heat source
by using an insulation
plate etc.

The thermal
sivity value
appropriate

emis-
is not

Set the thermal emis-
sivity to an appropri-
ate value.

The display
shows “Err”

The unit is faulty

Contact a service

facility

\ Maintenance:

@ Taking care of the lens

- If the lens is dirty, clean dust etfc. off it using a camera lens
cleaning tissue, blower or similar means.

- If the lens is very dirty, clean it using a cotton bud containing
a small quantity of alcohol.

@ Taking care of the main unit

- To clean dirt off the outside of the unit, wipe it using a soft cloth
moistened with a little water or neutral detergent.

- Do not try to clean the unit using cleaners containing organic
solvents such as benzine, alcohol, acetone, ether, thinners,
gasoline, lacquer, or ketones. They may cause discoloration or
damage.

Service

When you suspect a malfunction, first try to resolve the problem by
consulting the troubleshooting chart above. If you are not success-
ful, please contact the dealer from whom you bought the unit, or the
nearest HIOKI service facility.

HIOK!] E.E. CORPORATION
81 Kowzumi, Ueda, Nagano 386-11, Japan

TEL:0268-28-0562 FAX:0268-28-0588
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