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An improved back pulling auxiliary device for trenchless drilling rig

LIN Pei, XU Song, NIU Min
(Wuxi Drillto Construction Machinery Co., Lid., Wuxi Jiangsu 214000, China)

Abstract: The auxiliary back pulling device is a very important one among the optional auxiliary devices on the trenchless

drilling rig, which directly determines the success of the trenchless project sometimes. Based on the analysis of the current

mainstream motor-assisted device, a hydro-cylinder assisted device was designed. A two-degree-of-freedom mechanism is

used to allow the tooth-shaped part automatically to engage the rack of the drill mast first and then the cylinder to provide

assistance. Automatic switching can be realized remotely; thus reducing labor and costs.

Key words: power-auxiliary device; trenchless drilling rig; motor-assisted; cylinder-assisted; two-degree-of-freedom

mechanism
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Fig.] Feeding frame powered by the motor device
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Fig.2 Simple hydraulic cylinder assisted device
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Fig.3 Structure of hydraulic cylinder assisted device
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Fig.4 Sketch of the hydraulic cylinder assisted device

ML CO) FF R R 145 T2 38 44 (7) 3 o — 4~ U JE AL
FHTE TR (5O FF 9 ELZR A Al sl 4 B 3044 () 1 428
By, EL ) RS 4 A (DO MHE AR (D A
A B R EGE ML G 58 (3) §% shats sh 45 R 4R (4) A T
GHFNER 3.

ZHUAIAT 8 A FR A, A4 (1) Fn(2) Ry gl 42 1 [
FE B A5 R0 0 SRR RO 6.7 3 AN Rl 4
MBSl ACRIECR 7o m R 1,

WO 4 BLA R A ER B R .

F=3n—2P, —Py=3X6—2X7—1=3
K n Wi H: P — KR 5 H
Py—mRIBEH .

BB NI T 2 A AW, —
AW (DR R ) A HES, — R EA
R ) TE B (2) LTI 8l 3 i 45 0 46 0 T
e AR B ARG R I i 5 AR e 1 8l

E it TN FH B 7 0 sk T BT (5) 4 B RS, T
TEIRAE (7)) i B B 2R 0 45 (1) L i 1A (6) SEAE A R4
() L) 5 W) (6) 5 () MG E 1 A3
PEEHE ShE R 4.4 3 N shEl. 2 S shElL S
AR 1 AR

WO HLRG 1Y ) ER A

F=3n—2P, —P;=3X4—2X5—1=1

Bl Sy %% B AR 4G R AT S R B

BT B T, AT G5O L R A
(DG AERIET(DEREMERZ D B, 1
BB (6) L (7). (8) HEN AR (1) L (2) WL & 2 #B4F . I
SRR 3.8 1 ARl 2 AL 3 AR
Al 1A e,

PR B4 F1fR R LA

F=3n—2P,—P,;=3X3—2X3—1=2

o5 T ARG A 1Y) e 2 R B 7 26 TR L A A s 2[R
Sk IR 1) s O AR EE R

L C5) e B 472 07 B 1] 45 st 15 JE 3 44 (7)) ke
JIE B8 0 2% (1) S AE A (6) [ H W 3l T (5) Pz sh 4
WO FE AP () 5] — W Bh Syt . B
BT AR 45 L 25 2R AR 1) Je 3R — B iR B VK A 45 il T
SRS T SR MR E T
2.1.2 B iR IE ARG S 1 B i 1

XA IR A 52 03 43 B il 5 R

T &I

B 5 MERABEZNSH
Fig.5 Force analysis of the gear parts
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Fig.6 Analysis for engagement interference of the pin and rack
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Fig.7 Engagement of the pin and rack
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Fig.8 Hydraulic circuit branch for the rig feed motor
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