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The Problem of Measurement Traceability and Transmission of the Plumb Aligner
LI Can
(The Institute of Metrology and Measurement of Yichang, Yichang 443005, China)

Abstract. The practical problems in tracing and transferring the value of the vertical collimator are discussed in detail, including the lack of

high accuracy calibration device for the vertical collimator, the error of gravity line sensor of the vertical collimator itself, and the difficulty of en-

suring the accuracy of the laser vertical collimator. The relationship between gravity line and plumb line is analyzed in detail, and the reasons why

plumb line is different in different geographical positions are explained. The idea to solve the problem of traceability and transmission of the value

of the vertical collimator is expounded.

Key words: plumb aligner; gravity line; attribute; host and visitor; toward-target; systematic error

0 3|5

FEREWEAL I 2 /T, die B, S ) T LR
THEAE YR Esk, fEEENC) ZNHMA KR, &
BRATAEM . 76350 50 ~ 100 m (1) &5 2 EE 50 ) 4
e, BURTERRE A 10 ~20 kg'' 7Y, (HILATEEMES AME
MR, JCHOEAE #E S 0 2T U rh o A A A s 8T HR
P HEL I R A H—EER, XAME— RPN E
FFih s LSRR LIRS
PAE TAETH g AR T i H oy — R 19 1 B4R
THESFE, AR5 I — A 2 5 ok Ja iy v
AW ? TEdEAS A ) R FE MR L A A AR A B AN TR
22 FNTEAAR 1 B TR AN B L e 2

1 SCPRiE)E

YA B AN 2 ELE LT A8 HAL 25 1 Fee A
FI A 2002 45 3 AR N B 5205 7 T s 1A BRAA
RULOK, —HBA G AT IR A T v
BOXAFFE 1 65D o VRN TARTHR R E, ARSI
S AR T R AR, AN REBRR 5 Z IUECHY
MUTERE 2 1 B A 0 U S A b Ao . LS, R T I AN [A]

A EH ARG 27
1.1 ME—

P SO T A A0 AR SR, 7o L v 2
AME, TR R EINER I E N, # AT LA T fE
PR SR TR ES S, PR E N, &
AT AR PR BE I T 15 6 A8 7K 1 1 2 0 U3 67 K - v
LA T B AL

4l HVE T BB RSGE ALK P HELR AR L5855,
R A o= 2t A 5 B o o AL B (O 6l ) B0 W] il
JE XA ER BRI H I, A BRI AN R A e
e AR 22 ), P OR T A A B AN U 7K P TR
A = 4EXTRLAE ST, AR 2 AR HE LLORIE .

npevRE e, B, 52 B0 TRk T
LRAHLL, XA CRERS” A R R 2 (T kiR ZE) . B,
IKHELR AL T 4EF b, i L T =4
2R, AHE = A b L AE T I AT 15 3 Y B
L R NI 5 X — T B R 22 (R 22) o

T T AR AURS R A B2 —Fh WL - 90°
BB, REA—AEEmE. BT 4 A TAEm
2k, A 2 MR TARW, EEFEL T, AHME



2. mATH

2019 45 39 5% 1 41

BALGXPIANIE TR &MY o X R0 T M s
(A PR UEC % f fE 55 90°, Frdd sz —2AMH
FOLLI M TR RS IR AR EE NS T E Z,
RS, T FlikkEid e K1 -y — ¢ BIZS [tk
Bt WA G TR I 4 3 25 Y R T R A2 B
KPR AT, X2 H AR EA &S 4 ae )1 2L
JEA

AT BN A B L et RSBk R,
F# B Ot aT DA o s (E R S5 A% n) @, XA )
LKIAATE, UG A E I LAG IR

FEXTEES D A ZOR AR RS, X
P i BBk SR A AT, (H2,  3XOFP O SEBR R AE
1/30000 ~ 1/40000 4% 3 vfi: B Ji 15 Bl 2 7 —— AR
HRUC 5 T USR5 A T T 7 A 3 Ak T R — 4%
BRIEZE I, O AR 5 2 S I B AT 55 B
XEE DL [RDRE A, 2 7E B 3 MEAF B = 1/200000 B AN BE 251
W A RIS 377, A EMAR (% T7) kX, W
NBRAE, AHEm B EAIh 10 m, AR XERE GRS 7. BL5E
BEETSE X HE S O YME, SR A B AN HE 58 21 BR 1Y
WEZ ——RKKMESRM S R EEERE, s
— ELRZ P B[] 0 . 10 m AR o VR BE ) A v
WARMES 50 ~ 100 m A% ¥ /&5 B Y 2 K 1 v 0 B2 AH LL,
DU, H AR5 8 i 5 I el ( 8ot
B R . ACHES BE B TEE] 10 m DL _BAT, 520X R
HIEHNIMNHN R L2, A6, Sk
XTI 1 = HE Sl A5 V8 0 B EE 7, ) il B o wf LA
Pem, MHMRS — WA &AL EHHE . A
FEITHAL, WA DTR, F5 S A

EERA G, HAMABEECWARERE, fA
JRVTEASS O ) A0 0 0P B ) T MEASCAE L, mTREPE T &
AP T AR BR 0 1 46 25 1 2 M R 22 1 R I TR
1B, #FAERZ I RIRZE TSN, 2558 Hig
EIERET

WOCTEAEASUE Y5, ekt — ), BCHOEEERE
LR L, AR AR, AOPHAEREE
T REHE R, NRABIHT, XA LT %
B, HSURIR . XFIE + Bt —IRb i A
09 iy MO & RS DB 1 R ) ot VN 211 %2 M B v o 4
g8, filan, BRI TIRES NiER, 5
AR BE BB R B AN RE A R T — AR
SIS

XFFHOE A s 2R fESOn S, K o—HA 3
AP AMEAR AT AN RE S IE B AR, BL R
RN ARG RZER), BIABEIRB] HE (B0 B (25 H]
LTRSS B s I ARG ), PR b 300 i o sy R LA £
e, RUBCHOCBRESL A O A 2 A — 2 R AT H R

O AMET EC IR T 5| AR R 2 R M 1Y
RUEPRE, XA 5 RN IIANA BUE R . B
A, X RIER R A 55 0L A 3l
FMEALT &, A A DR E5 s, 381575 MRS 1)
MRz

HIERI, BOLMEMESCRA —H TR Ir e
SFUERL, AEIFAS— 5 I e Ak Ak A Ak A o HE A 1 47 51
HREICHER . BB, TR, X PR A AL HR X 4
OIPEIIAT BREETE 22 R AR AN ] 0L, S AT T A
TE LA D

2 IBigE) R

APTE AL, FEESUR LT J14: GL(gravity line)
FE L 45 AR TE HZ PL(plumb line) 1007240 . BESR
e, M WEACRY R 5 L A B A HE LIS
— g7
2.1 jaE—

GL 1 PL Z [A] J& — Pl A% AR B ¢ R 7 N %,
GL EHIMUL (EAH) , PLJEA “182 (R2E) "IN RE
(SEBRME) , fTLLRAS? FiaE—,

2.2 [gF@—

GL F1 PL X P/~ 44 1l 48 7 & i) — S 4 i A&
PRV RE G, AT A =

HERAS A — T, ARz BN HLBR G| J7 Al T 1
BRSBTS R B D I VE I A, TREZEHE
Tl ( EERA MR %5, A, AsEmsih
KEAJEHERG S0 1077, KBHME N, —Bnl 2L 2%
At Wbk E S K E g FTHEI 1R E F L
T8 P R

g =F+P (1)

T g W& KR TE hk, &0 P ESR
MIkEAAE, HHEAE < | F1 /200, FFLE! Fl o>
| Pl EIEBLT, TE— MR, ALY g=~F",

Q2 ) H8 -5 5 B ) S5 67 1T ———JK i 7K o T 1E
L(EE) WHER T EL, A EE ) ¢ M
Mk, WEHL" . mEz, BEL =T HL, XA
YR, TETTE AR RERIA AT,

[R)EE )y 1n H A IR R B R 2k, SEBs il



iR

AR -3 -

I A — R A R A AT RE S 4
SHEA, WARENLMBAHRL, HEEHELT
DI ik, BV N L A 8 E KR MW
ek, BN AR B, A SR AL
N, BT FAEE GRS L, KB
TR A P ) 2 VR 32 B 3V R S I e v Ak 1)
PE, M H SRR A T AR R, oeie
(%&J8) MERET L | KRN LIS A MERT AT R LR
FOANTT e A ] 1 2 22 ANl IR 22 0%, L Zs e .
RS AETENL, EHEEMERNEHIZL.
2.3 [g@=

HhER EASEAL AL A TR RS — A B R
FIHERATEAR S 137, HUER 4% S B E AR/
AR, HE LN AR AT A A T —
R RO R T A AS B 0] 7 5 AT b v Ak ) o P
B, 5 MK RSS2k (Y RER ) 24 HUEE 1) o

G107 F 2t H RO R B G P s o o 0 A e 1Y
HY T BRI SBT3 AN S, Jo I 2 A (A9 2 e 1 s L
BEENT ), LRSI EL; REAR (T
B (B, R I, AR R LR,
TR ML T S AR A I R T [ A S R AR Ak 1
JEPE

24 ) M AF S T LR A R i Bk T8, LETF
Hiu R 2 IAE X3 B N g o & i, RIS B P 1Y
AR R T AT, eE 2, R TN A
ML ] DA AR (f538) o BUBERT-3E1E R = 6371
km,  DUBORG 9 B B L AR 22 10 R, RS
HE5E: k40 11 km A5 H AL (380 km?) 35 F N,
ALK G KR AR iz,
XA B L, H S E R G R
SR AR

A EZ, CE2E) A AEA R Bk R E b, B
MR AR R 22 IR, 78 2R Y K
IR 1m0 -, &S A, HRhE TR
TCY R ) £ 27 ) YW, A& B it 27 ) A
E 2 B AR R H T S

3 FRRMEERE

21 A SR Y AR B e R AR
Bt , RAE R FHIIHL, ORI N % %
A fhE, WAUELF SR, 308 HoAe (B 90 U -5 1% 126 (1]
FR DRI B AR o BE, B 2 T B I R AT 3
By iRz, RIFERMEIMEZ 2.

BIEEYHER, TMEEZFE, REAR A
P BSR4 S f () RS I e o e A A )
S bR AT OB B T S A B A 1 R 22 O
MR, LR A B 5 hn o i Z ALY % 5 6 B
KA, BRI (Emst Abbe) IEZEJEN, Ff H 4 “FF”
5 RER MBS — ML = HERC E . X R R A Y
(0T 2 3ok ) 8T ) — 8 B SIS 280 S 6% 1 Aff )
CYIRLT, CTIURFE i v SOR MR L X T T A —
B BIF 1 MR, B A TR

HALEN B SRR A R P B E T R (E
WIS A3 1 07 505 1 o BB R v e T S A R 1Y
CRERST, LR ERTIR, XACRERST AN Al BERE 1k AL AT
e, BTEE FRETT ik B2 AT K/ BK
A E B A AR, BER R TR AR S,
A PR TEESCT R A MR B R AR HE Ay . H AT 1k A
FERREW], K HESOR M S H T L ELE A
JEER . BB OKMESTH, HATEURR A R
T i 1 AR 3 75 T D 201 SR e 1k A b s 1k
WRA P RIL . AHXF T IR AEST H | Wl

AL AR INATEE | SIASE =07 B . PRI TR i
GAREITHI R S, ACE A K E (f

JE) TH AR, R TNV R A T R A B o I
PEAT AR, T3SRIEAN TSR

& £ X o

(1] ZEaAhl, el . W2 (M) dbat: fh2 Tk i
¥, 2014.

(2] ¥l . M2 M]. W2, PYL3GE RSB A, 2018

[3] E%FE VBRI BR . JIF 1081 —2002 T /UK HiEAL
JE[S]. dbat: HEE AL, 2002.

(4] B3CH . b TREEM(—) [M]. dbat: R LM
#k, 2006

[5] dbm Tolk#Beote gt s . MM, dtat: EpF Tk
HREE, 1979

[6] BR#nk, BWE. SR m SR (M), Jbat. AT
Al H AL, 1989.

(7] BRESR . @B T &k [ M]. dJbnt: oo g s ok i iR
¥, 1997.

[8] IFIKEM C. ABIZ VKA (R s . K6 K ) [M].
XUPREE, B, dbat: 2t RRAL, 1983

(9] Z=LIb, HEs . A PRI IFIEFIAEIM]. b
s M MR, 1985.

[10] FLRETT, SRBRMT, XUS3 . R M. 2.
BPUKR = A, 2001

[11] 0, 208, SR, 5. Mis2e(M]. dtat: Rl
AL, 2015



.4 - ATk 2019 % 39 5% 1 4

éﬁ

[12] BB A B, TRMEARSPEIAROEEIM]. & KRES: 2018 -11-19
A M2z AL, 1986.
[13] ROV B S AL WA M . JE5: W4 e & ®
FE, 1985, HH(1954 - ), ), WL A, FT
[14] ERBASHE AMOGS . WRAMKLIM]. 5 b B, WL WA U R 5 T A P
SRl Y RfAt, 2008. L, 1978 A A o T2 B 2
[15] 2, Fidh, TRHOH, % . OBk I (B S, e 388 )
fCReERe B L], THmEEAR, 2011, 31(2): 9-13. EEAFBIT TAE, o FF IR R 2 A
[16] Z=hlr, JELESE, FWEMs . il OOk — ] FIRBH - g B E | R S B BRI
R A, 2012, 32(3): 40 -42

(15 1R 21HIE <IHIE IR JHIIE JTIIE VIS TR <HHIR <HIR SUIIR SR SR JHIE SNIE STIE <1HE <THIR IR SI1IE SUIIE JTIE SUIE SUIS SHIR 2R <HIE SIIE JUIIE JUIIE VIR STIE <HIR <HHIR <HIIE <UHIE JTIIE JHIE SNIE SNIE TR <THIR IR SHIIE JUIIE JTIE NS 2HIE 2R 2]

2019 £ 1t R it B £ E bR 28 Al —— A R ROIR A

2019 A R H ) 32802 E Br A Hl——A T A942 T} ( The International System of Units — Fundamentally better) ” , 22 fif A E$E
X, PN 2018 4E 11 ] 16 H, FEERiHE R 7yt B EREALH] (ST A L LK i Z A —XABIT . X5 i
?ﬂ%%ﬁﬁﬁﬁ%if%%ﬁ% %%Tiéﬁﬁﬂm XUEHETT AN T 2019 4E 5 F 20 H AR, BAE, ST T R4l
SCHRIE B S BE R —— A, X EFRATAT ISR AR I B2 B R W — 2552 Tt P R AR 248 10 07 SR AR BE IR 115
AT R o

b, WHETZMAEERE, R —T TSR, ZERbr R MATEr . Tk dE fEbR S 5, SeEA R, LR
P AR BRI A5 7 TR A A O

MR H 2R T 228H 17 MEZERERT 1875 455 H 20 HAF I CRTIA L)) ML AR RALTE . ORI 2) il R
PR A 2 SO P R R ER SRR E THESL . ORI Z) Bl 5 ) F et 7 T 5 B A PRIE I i A — Bk, X
— W) BARTES R B E AR 22 2R T 1875 4,

(2w B 3T E4E)

World Metrology Day
- 20 May -

The theme for World Metrology Day 2019 is The International System of Units — Fundamentally better. This theme was chosen because on
16 November 2018, the General Conference on Weights and Measures agreed perhaps one of the most significant revisions to the International Sys-
tem of Units (the SI) since its inception. Research into new measurement methods, including those using quantum phenomena, underpin the
change, which comes into force on 20 May 2019. The SI is now based on a set of definitions each linked to the laws of physics and have the ad-
vantage of being able to embrace further improvements in measurement science and technology to meet the needs of future users for many years to
come.

Indeed more widely metrology, the science of measurement, plays a central role in scientific discovery and innovation, industrial manufactur-
ing and international trade, in improving the quality of life and in protecting the global environment.

World Metrology Day is an annual celebration of the signature of the Metre Convention on 20 May 1875 by representatives of seventeen na-
tions. The Convention set the framework for global collaboration in the science of measurement and in its industrial, commercial and societal ap-
plications. The original aim of the Metre Convention — the world — wide uniformity of measurement — remains as important today as it was
in 1875.

The World Metrology Day project is realized jointly by the BIPM and the OIML. We hope that you enjoy this site and that your Country or
Metrology Organization will join us and participate in this year$ event.

(KB . http//www. worldmetrologyday. org)





