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Analysis of variational momentum of zero position based on rear
mounted reticle with projected brightness system

YANG Haijin', BIAN Zhenzhen', GAO Xuejun', SI Zhenlong', HAO Fang',

YUAN Yufen’, ZHAN Jiang', GAO He', LI Na'
(1. Jiangsu North Huguang Opto-Electronics Co.,Ltd., Wuxi 214194, China; 2. Army Equipment Department in
Nanjing Military Bureau in Wuxi District Military Office, Wuxi 214035, China)
Abstract: Aiming at the variational momentum of the zero position overshoot problem when rear mounted
reticle with projected brightness was applied in a certain type of low-light-level (LLL) sight mirror, the zero
stability mechanism of this kind of LLL sight mirror was analyzed. The impact test shows that the main reason
for the variational momentum of the zero position overshoot is the rotation of the combined prism in the optical
system during shooting. The overall size and mounting size tolerances of the combined prism were optimized,
the gap between the two sizes was less than 0.02 mm, and the variational momentum of the zero position (Ad)
of the LLL sight mirror was less than 0.26 mil, meeting the requirements of Ad<0.7 mil specified in the system
technical specifications. The key points and solutions of variational momentum of the zero position control in
design and production of similar scope were given, which provided an effective analysis basis for improving
the zero stability of the scope.

Key words: rear mounted reticle with projected brightness; variational momentum of zero position; impact

test; low-light-level sight mirror
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Fig. 1 Common division forms of LLL aiming systems
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Fig.2 Schematic diagram of projection optical system
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Table 1 Test data of variational momentum of zero position
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Fig.3 Schematic diagram of composition of low-light-level

sight mirror
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Fig.4 Schematic diagram of dividing adjustment mecha-

Xt IR B AT o0, KB S 7
I 2 — A0, LA it o R e 1k B (R
THE, Al LLWTE 28 48 N5 R 2% 007 1) 6 2 oo 4
WEDD, EIRZE (Ady) o HAAHE T AR5 52
WRSE AL s B . P 5Ca) il Y, A e Be
I i B AU 0 A AR G A T B A, o3 K B
2 H ARG T A S R B MO L &R A
P H 82 T[] s 0L % 21 3 M ) 5 B F020 Ja 20 2k, 52
AL | W HE o T 5(b) JT 78 O 21 5 4 5 0 22 e A
BHES IR, A BIIME RSN 35.50 mm,
THHER STy 35.70 mm, 2 Z [R5 KIRIBR K 0.20
mm, 4 451 B R A AR SR AR S I, 75 i
PRI T 21 5 B 2 v IR EE O AR B0, AR XOK
) Jr Il Y(EAR) J71e) & AR 0.28(=0.2 mm/0.707) mm



* 58 A

ot

FUR
F

EEESE R

MR, B KRG B, A AL A B 5 4 A B
FAXTIZ 2, 5 30T 07 Ot 25 W 0 0 B 0 2 R R o
O BE L 433030 ) R A A= A8 Ak, ZCilim) ) 5 1) R
W RS, A RIARTE X, Y 5 LA 1 mil
i, 4% 3 (3) T SR8 B E 2 AX:

AX =1an0.06° - f = 0.104 mm (3)

SHMR
iy ,

FAME ok
(a) A A b T AR b

(b) FEM R

HBEEBELERESZMR (LA mm)

Fig.5 Working principle and measured dimensions of com-

B 5

bination prisms

LT E AL A S ZAEMEZ [R] 0.28 mm
V) 5715 | 2 e o 55 267 5 B0 i B R Bl Ady=2.912
mil, lRHEX (1) 7] 15, Ad=2.723 mil, i1 55 Fc 4 5 ik

WRR B WA, I, B R R A A
1 ] O R A 2 S K % DD e 2 57 5 B0
ZH BN, RiE R I T R s 5
T 425 4

3 KIELEIE

T WA AR A R, SR LK b O 3K,
2 2 WAL M T 0 () b o o A, K e IR
A3 R0 B 155 K 1100 g+200 g, 1 A 1A] 6 ms,
15 A 22 A S 20K BE A 0.01 mail, ik 56 7R
BEEWE 6 . Hrh, K& 6(a) Koahh s m
R, E 6(b) KT B Ty ) i wh 3R 58, 14 6(c)
R ZAE By R B

<

il &

=0

(a) StHl )5 1m)

77 i
E i &

B 3 8 o Jr [t

(b) 2 ELTOEA T T

|-

() FA it
Eo6 mERwrEE

Fig. 6 Schematic diagram of impact test
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Table 2 Zero position movement after horizontal impact test

B K 4‘}]?;:)})14 {W?i?m 4&%3;
1 10 (1.0,-0.1)  (1.0,-0.15) (0,-0.05)
2 10 (1.0,-0.15)  (1.1,-0.1) (0.1,0.05)
3 10 (1.1,70.1)  (1.02,-0.1) (—0.08,0)
4 10 (1.02,-0.1) (1.0,0) (-0.02,0.1)
5 10 (1.0,0) (1.04,-0.1)  (0.04,-0.1)
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Table 3 Zero position movement after high-low impact test
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e S

(x,y) (x,y) Ad(x,y)
1 1 10 (1.0-04) (3.6,23) (2.8,-23)
2 1 10 (3.6,2.3) (3.8,23) (0.2,-0.3)
3 1 10 (38-23) (3.7,29) (0,0.1)
4 1 10 (3.7,-2.9) (3.7,-2.7) (0.2,-0.3)
5 1 10 (3.7,-2.7)  (3.7,-2.9) (0,0.1)
6 ! 10 (37,29 (38,27 (-0.6,04)
7 ! 10 (38-27) (23,-03) (-1.524)
8 ! 10 (23,70.3)  (1.2,03)  (-1.1,0.6)
9 ! 10 (1.2,03) (1.6,0.3) (0.4,0)
10 ! 10 (1.6,03)  (1.5,04)  (-0.1,0.1)
11 ! 10 (1.504) (1.2,-03) (-0.1,-0.1)
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Table 4 Test results after prism solidification and reinsta-

llation

G b RO WAL iR EA FALES

(xy) (x,y) Ad(x,y)
1 1 10 (0,1.1)  (0.2,1.1) (0.2,0)
2 1 10 (0.2,1.1)  (0.2,1.1) (0,0
3 1 10 (02,1.1)  (02,1.1)  (0.1,0.1)
4 ! 10 (02,1.1)  (0,1.0)  (=0.2,-0.1)
5 ! 10 (0,1.0) (0,1.0) (0,0)
6 1 10 (0,1.0) (0,1.0) (-0.1,0)
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Table S Test data of variational momentum of zero position
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Fig. 7 Trend of variational momentum of zero position
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