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Abstract -

In order to evaluate the relative significance of tolerance management of various elements in

a VHS VTR tape transport system, the effect of geometric variations of the elements from

standard design values on the tape traveling path is studied. The tape is modeled as a string and

each element in the tape transport system is modeled as a cylinder whose radius, position vector

and orientation vector are specified. An numerical algorithm is proposed to find the coordinates

of tape entry points and tape exit points for the elements from which the tape traveling path can
be completely described. By using the suggested algorithm, an error sensitivity analysis of tape

traveling path due to the geometric variations of tape transport elements is performed for a

particular model in the market and the elements demanding relatively strict tolerance manage-

ment are identified.

1. o B

Hlo| =53 A7 EFAY Helz FYPF
H8g vlolHY 71534 A4 AelE AAH
AujiA sz A" FIELL VIR 4%
7ol & 8le2 Zggr}, mety Ho|Z F3
Aol shete A9 welx Fi AU EFRAXE
AAFL o] & %43 stewl glelM T8 A
ol Hrt. ol2d Hlolz FYFAHL HolZs T
gozHd wAste SAoln wlojzrt ofuit P

*etta Z|AA A e
A, g a 71 AAA s

A
o

Jm o8 rlo

o] A2E AHA FH3E slo) 2A ot
VHS %4 VTR dlojz FIAEL 7|EH2
TEE, 7% dveiE, 4FEF HAzaE,
=W, 7% ANTLE, 275 PHLLE, A
~H®l (capstan) % ®]o]z¢ ¥ (take-up reel) & T
A"t ol o] FAH FPAA Ho|Z}
AZYPAdE FAs7 AMMe FYA 84 74
F73ol| A ello] Ly} molx| gkelop B (zelA] o
t 27), FHEY ZFYFolA Holz Folsl
Zotop 3m (o), FAldl FHAE) F3To)
A 7z} AL AE (slant post) 7R 9] e|o| = Z g
A2l 71FH st FPo] slojo} FAH(H Y
27). ol#ld dlolxe AAFYPAANE S35



2656

A 4 P4 849 HA 4 AALE 4 F9
A 847t AAFYE 5] AT AAVEAF §
o o] AAEAE AASE YA =3
(drum) 7]F%Ae] gleh, W o] =& JFuA ol
g AAZIEAE A A9 oo, zEiv
AA FYPA= 1do 2 A}e zdH JT+EH
T304 A2 o AHE Pov =il 43
Addoz A&ozg FY3ir, FP8 &9 HEL
A3t Holza olFojA FAQ A H3g
71Feolet, webA AA AARE ols o] EA%
FE5AE 283l AAs]eof 31, ol9 22 F
4% zed FYHE A4 433 o8y &
Aole] AAZ olo] & ATE opA wlulgt Ad
ojnz, AA AAoMe= HA A AAVE
AE viete 2 AYE 5% =4 (tuning) L 53}
SE5AL i A s8] wjAo] B A
AXE DA

ole} ol AAH wlolm FAY orix] &
a9l AA A BE rlapetA wxo] 4dL F3
A A o L2 dlo|H e 7 &3 A A
AeHg {AS s Hrxdez g7H,
22 AA @A FYPA 849 Z|EEH )
HAE AAANE HEdeA Az, 2¥Ie AL £
sbestng mabEql AAFAE AA e F 3
ol % & # FHYA 249 A U AA AW
29 2x47 ez FHAR AT JFE 7
A AA7E Fosle FYPA L4 7EeE wA
WEol g exulztE S & "est gl

ol2dt Wl oz AH-FA A & F
YAz 4P} gled, olv FHYA 847t »
A PE o Al S A4 Ho]= YAAH »
WA g 4ojAe HelZ FAHE £ =2FY F
YAZE AAste ez, FYA 2459 9
2 B AL ex4st FHAR elAE JFE
H7pshed glelAl % f-8-3ct,
aela] £ dFod e slEe dFEEP AE
Ag 44 1lste, o] AA-FA WA o
AR nate] viAdyg dyYAALE B2 A &
HEE Atstn, AMtA dnFd wE4E
3t 2R E vigez 72 FPA 245} AF
& 7] A} AAZNEAZEE 234F HA
2o FYAR wlAE dFE HAE 4 gl
, TYA 849 7|5A WA WFel dE F
AR ex 9Ax Y z2aqE ALsta, o

oo B AN o ko e

HA3 - A5

r‘lq'

AR &
% 9% 7

A 2ol A4 Eidel T4
g AAd2A Bt

U

N

2. AR a4 2y

F47 S0} AAAZAZYE 234% A4 W)
270 F4Az slAE J%E A4 Al
AA-34 HAE AfdnA e AL, 334
T4 Aoz 9RE 4Dz ol T Al
A Sast 2 Aolg FdE A@LD 7}
A3 Holx FAMLL o Fod THAY T4
2% 437 98 Bl o A4HL FeA
sae) 4 2 AA 222 AAREL Rl o
A 22olH ol JAAH A Lol
Ao Holz 2ARE Fd, FHA L& AolE
ZYaE HolzFAAe T4 saoe A& 9
A5e AoldozA Holz FHA2E A4t
Wejolch, A% olsh 2e d4 Wae Fahod 33
4 37 Aol Y2 ARG FAALLe AA
AAe W) Hol Aol WY JFe
2EAE %712 4 Uk

21 ANH-ZH gl 43

QurH el YA FYPAZE HA4sr] S5
Fig. 13 72& slAmdg AEch, o] 3L 33
A FR QAR AAT FHPA 849 2 AL
£ FYsle Holz FAAA JAEFE vehlE
Heltt,

Fig. 1014 = FA 849 A% Pt i
A 249 FAALS J1FEHY AAYEH, wt i
AR g0 U] B4 HE, RE vz F
AA rdAsa7te] A4 AANEH, Q€

g

Fig. 1 Tape transport system
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Table 1 Input data

Element Radius(mm) Orientation vector(zt,-) Position vector(f,-)

(x, , 2) (x, v, )
S-guide roller 3.00 (0.000, 0.000, 1.000) | (—40.000, 20.191, 0.000)
S-slant post 1.50 (—0.206, 0.157, 0.965) | (—32.026, 15.987, 0.000)
Head drum 31.0 (—0.222, 0.000, 0.975) (0.000, 0.000, 0.000)
T-slant post 1.50 (—0.206, —0.157, 0.965) (32.026, 15.987, 0.000)
T-guide roller 3.00 (0.000, 0.000, 1.000) (40.000, 20.191, 0.000)

Ris

(—41.500, 21.885, 0.000)

(41.500, 21.885, 0.000)
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Table 2 Comparison of the nurnerical result with the standard values

Variable Initial value Final value Standard value Relative error(%)
x —37.210 —38.179 —38.179 0.000
Ry y 21.800 22.575 22,575 0.000
z 0.001 0.000 0.000 0.000
x —-32.115 -31.116 ~31.116 0.000
Re,s y 17.700 17.179 17.179 0.000
z 0.201 0.000 0.000 0.000
x —30.001 —30.484 —30.484 0.000
Rae y 15.115 15.792 15.792 0.000
z —0.660 —0.066 ~0.066 0.000
x ~32.001 —31.279 —-31.279 0.000
R y 2.100 2.702 2.702 0.000
z —1532 —1.652 —1.652 0.000
x 31.652 31.279 31.279 0.000
R y 2.100 2.702 2.702 0.000
z 1.552 1.652 1.652 0.000
x 30.230 30.484 30.484 0.000
Ris y 14.233 15.792 15.792 0.000
z 0.660 0.066 0.066 0.000
x 32.115 31.116 31.116 0.000
Rie y 16.179 17.179 17.179 0.000
z 0.300 0.000 0.000 0.000
x 37.210 38.179 38.179 0.000
R y 23.800 22.575 22,575 0.000
z 0.000 0.000 0.000 0.000
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Fig. 4 Tape transport system of VHS VTR
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Table 3 Variation parameters

Parameter Description
a Variation of the center of T-slant post in the line of its inclination with respect to
x’-axis from the center of T-guide roller
b Variation of the center of T-slant post in the direction perpendicular to the line of its
inclination with respect to x’-axis from the center of T-guide roller
c Variation of the maximum angle of inclination of T-slant post with respect to z’-axis
d Variation of the inclination angle of T-slant post with respect to x’-axis in the
x’y’-plane
Variation of the rotation angle of T-guide rolier with respect to y’-axis
Variation of the rotation angle of T-guide roller with respect to x’-axis
g Variation of the tilt angle of A/C head with respect to the tape traveling direction
Table 4 Performance parameters
Parameter Description
A Variation of the angle between the head traveling direction and the tape traveling
direction from standard lead angle
B Variation of the tape exit angle of T-guide roller from the parallel condition
C Variation of the tape height at the exit point of T-guide roller from the standard value
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