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Design of automatic adjusting device for preventing

children from falling opening window

XU Aiqun, LIU Qianyu, GU Qianxing, LI Cong. YANG Haoran
(School of Mechanical and Energy Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In the past ten years, incidents of casualties caused by children climbing on windows
to fall have occurred from time to time across the country. Accordingly, by analyzing smart
windows available on the market, it is found that there are currently no window devices
specially dedicated to preventing children from falling. In combination with relevant knowledge
of safety protection involving height and pace speed of children aged from 2 to 8, and in
accordance with the principle of photoelectric detection, the whole scheme of the device can be
designed to detect presence of children passing through and thus adjust the size of the window
opening according to the height detection sensor. Then the scheme could make a detailed
analysis of the power output and lead screw transmission of the main components of the device,
and design the structure of the sports box meticulously, which achieves motion control by

drawing on difference between elliptical long and short shafts, and properties of half nuts. The
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findings can provide reference for designing the anti-child climbing window mechanism.
Keywords: anti-child climbing window; elliptical groove turntable; height detection; automatic

opening size adjustment
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Fig. 1 Diagrammatic sketch of anti-child climbing Fig.2 Diagrammatic sketch of lead screw

window device system and sports box structure
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Fig.3 Sensor layout diagram
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Fig. 4 Flow chart of children's height measurement
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Fig.5 Control logic circuit diagram
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Fig. 6 System structure block
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Fig.7 Structural assembly diagram of sports box

Bl 8 hyid s B A A . P9 B S T HL AL Y [ A
O TP AL o B8] 8 3 Al R 4 2 AR 18 ) S48 B AT LG O
T H o Bk bR A BRSO BT A A i
TEF RE iR AW R N R ) — AT S R B Y (R
LV, R R I 5 A SRR W % B AR 2 B
R B B 5 T G IR R DR A AR R 2 SRS . T
5[5 ST 7/ = ol (= VA 0 L BTN/ e = W o 9 £ 1 BTN =14
T8 5 N TR 25— 3 2 3 — 3 TR R R Y K
W/ S VA 0 o TR A 90° TR0 A . 4 TR A P EEL AL B i
B A T I B R L AR Y R VR O AT A X
B AR ECE NIRRT S G GREE | g m s w0 wamms TR,
MIVEJT . 2 T8 A0 i A e R 90°, B JF S IR BRSO BI3IME 4 masyca a5 T T HEA: 6 H&A
B o T AR 3 4 Y ) BE e R IR S MR BE A A O M B B BURE g7 m R e ey .
BEERE 907, BI I 45 8 BEABCPA 5 2 £ i AR % B2 Y ) B B8 BN ERL
N FF A B A Fig.8 Internal structure diagram of sports box

12 Bl AR o B BT T G R B W AT I RN S . I8 3 A B S A SO S P W i L T
BUREE NIRSCS 22 FLAMR SO A TS8R EE BR A WA TR WAL /LU SIAEIF A R BRI
M KFIg gl . T F A IR BE FR TR AR R L ) TR A TR L AR A IR s i R L TR
HEREA S G IR AE T WA S ) g sh . JF A IR B M BR A & B T ] i B S0k T I
YRR




18 W TLR B B o 4 %32 %

3.2.2 RHEEH

Pl O Sy 98] 258 B L PAY O R A 3 A O (B A L O
T B J3E T T 75 A 150 i 4l A A (B 288 P9 St i L A
NS B B 5 — . AR BT RTY. FATTZR A AR
SOR( R LI SIAIREY SSIPIN L Sy PR AR R S (e
L6 32 5 BHL A5 B0 451 50K A 19 00+ R O i % e P [ 45
A BT A R 9 . P 9 rb i e e s Y 2 [ i 7 [
TR R 2R 1 5 Sl s L T B I A Y L TB R R A
ERIYIE B BLIE Y 4 A 3 a5 3 D (0,500, (0, —50)
(70,0, (—70,0) , — AR B AE 5 £ Uiz By 90° (Y £ JEE . 4 i
B Tt B 15 9 45 2 Bk Ty e

2 2
I—9+§—5:1<I>o,y>og‘zx<o,y<o>o

50 mm

I—H & 2— HEARE:3—HER &LEG LA,

AR B AR 20 AL T 9 sy Sl bR A E B9 [ 4 K LN T A
FAWBEELL TP AR T . 5 22 R MG A s 24 W5 AR B R 45 45 1) Fig.9 Contours of disk and its internal
(0T o SRR IF A IR A TATIPARES 5 2 K050 B open-sliding groove

JF A 18 T By 4l JLIE i B B B ) AL sh 3 B b, — D7 D 1 R HIOT & 18 A P 5 I R B RE RS S L 5
LA HIWE 5 S IRAL BTN RE s 75— T 2 T R OT A SR EEFT IR 23 D M L BES 5 22 KL I T 25 R A% 8l
DIRE » AT S BUAL Sl R i 45 .z Sl A 8 45 BT B T A SRR L D RE B 2l 1k S B L T S0 T e
AL BT P T A b S B T O R AT T LA

B3R 1 Al R AT AME 54 H 22 5. 2 mom, 75 g &9 a] A B 909 K J 4l =2 22 5 20 mm, PRI S F &
BREFRA TG BEGE T A R B 5 22 AP S8 e BT . 5 5 P T R 5 R 1 B R G (B i L R A 2 2 A R L S
BT IR SRR BT IT R4 - (AR IR BT A Ry HLas A7 &
3.3 RRAFXMFHFX

FRA T 5 22 28 A o 0 I 2 A bW B il 2 B BOE Bk 3 e Bk R 9 3 R R R R R O AL
JRCE o RN S R R % T — B R Bk L A R RS R i S T A R RO (L A L B Y
KENL0 mm, 5658 e R, 52 AR PTE Bk R A 3l A S0 s 00 3 B8 3 21 58 e P 5 1Y
37 ISF B TS 4 o TR BR R R A Al 7 A R S FRASE T S Bl A 4 T a3 AR R N R R PLas B
P ALK 2l 5] 95 306 o B @ e 90° 34 42 4 DA 1 95k T R B I 0 o 8 i B 0 B B IR0 B K 0 D — i o DT A
LT 22 FLAE b O ME R O A0TSR B S 22 A o B o A R A s . R BRA T O IR A 4R
i 2 it ALY A T 2 B A 8 2 58 A A6 Ak BRBE T SR fioh &+ 32 Ui HL L H S BT O S 0t HE BILASE 1k s
e . 2 R % 12 Bl 4

FBN T R A G N EGARTRr AITIT 5P G 2 R 20 i 5 ol B 28 N S P LAY I S B 8
A& B P T A R S P A R

4 #F it

O B 1k LB E i g R SR A e A BRATTEE G AR R 7 P A BUIR L B 1 B 4 LR R B
JEE A ST R B R L Bt 1 B e R I R T R R 22 KL AL 2 R s B A i 4k
(B S P T R R A LB T I AR A 8l 5E OGBS A L SO BE MR 1 L A A% el
JEUIH Q7 B R T AT T B SR A 2 o BB BB AE T D I 2O i AR 8 LSS L AL L 22 4T 5 T 5 12
TR g G B 32 Sl A S5 AL TR 5 WA DRI AR R T R e B A AR L 3 R A B T A
2) 2 AT 5 IV 5 IR ARG A A5 Bl AT A AL Y 1 B B 12 Bl A8 IR RE A B 7 e 9 - A2 3 gl AR 22 AT A 12k A

(F#% 31 70



