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Test on a Snow Plough of New Type
By

Tsutomu Nakamura, Hideomi Nakamura,
Masao Higashiura and Osamu Abe

Shinjo Branch, National Research Center for Disaster Prevention
No. 1400, Takadan, Tokamachi, Shinjo-shi, Yamagata-ken 996, Japan

Abstract

For the purpose of the low energy snow removal, a new type of snow plough
for fresh snow removal was designed, made and tested.

The basic idea of this plough is to remove the snow on roads by scooping
and throwing without giving any compression to snow cover. The shape of the
plough, therefore, was desinged as shown in Plates T and II (photos A to F).

Two among 16 runs were successful in snow removal; namely, snow on the
road was thrown away by the plough as shown in Plate lII. In this case, the
speed of the snow remover was 40 km/h and the thickness of the snow cover was
13c¢m.  Plate IV shows another example where snow on the plough was blocked
by the resistance owing to the shrinkage of the plough. In the former case, the
plough caught the snow cover with half the width of its blade, and in the latter
case, with the whole width of its blade.

The movement of the snow on the plough was photographed by two movie
cameras and the sequence of the movement of the snow on the plough was revealed
by analyzing the movie films as shown in Fig. 1. Figure 2 shows the vertical
profile of the snow cover during the 4th run of the experiment.

The results of the whole test were compiled in Table 1. Comparison of the
ability of the plough with that of other snow removers is shown in Table 2, and
the plough of the present experiment is situated in the middle position between
the small snow remover and the large one [rom the viewpoint of the ability.
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Table 2 Ability of the snow plough and the comparison
with different types of snow plough

,:_ﬁ‘ — e = N = | e |
o | WIS R % IR B BTk {’F%%ﬁlicfn "

‘ mé/h ‘g/cma ton/h t; Sh P%/rpm
| - 1 ‘ — . 1 -
R 0.13 5,200 | 0.15 780 |7 40 5 110/5,000
FA | i ‘
PNy e | 3 i
b i 1~1.8 | (0.5) | o000 | — 80~700 | 2~9 (6~35) — 33~133
(AR | o | | |
KRBT 1,000~ | 0.2~ | 300~ . -
Mg | 2~2.5% 0.7 15.000 : 03 4,500t 27400 | 1~11 ] 0~12 | 65~200
k&n— o | I
@?r S |16~ | BOB= | oae | DA | a~pet | 14~25| — | 137~770
5 | L | - .
* el

tEEOFEN
LB S Y RS T e — R EARIER VS

1. HEREEE

BLYHVCHERETESBHSESZ L, ML TEL T ERBER T VX —&2 8%
Fiz, BETIEELZ TEEFIERSETIRELL NV ZEOEE, OB HT~BE s+
HZERAMELT, —O0ME 75 72 RIELERL 2.

BREEES 0km/h THOBERA IR em T, 77 VEOFEGUOTFERE T L L
iz, BAEVE-TWThH, ZOBRRMREKSAL.

LiL, 77 7ORRICERA-REBEITE, DEDERELT, S ELRBETE ) -
sl

TR S ELBRBEINZBHEOBOME Y, HH (1974) OQEIHTIHB L, Fhik
B TH 5.

EXNED LY I5 7T 0ORBHOFHEE LT, = 20X — R & BT, AfTEE 20
km/h ®r &iz 1.54m L v 3 HEEZB TR, EFECRIOBEID RS hak RERN
MFC TN EOFORU L 2 BEAESIR 2.2m f1THY, ZOMNORFHEDEET
HWEF 40km/h TH-70T, TheDfiz AT, BARAREEE BRIV TE I 2R/
WEE Vi) 2RO TH LS.

T roe¥ — AR BT, R Y 3o,

éﬁﬂ”:Mm+A (5)

HL, AREH= 2L —05b, EOTFALX —Cishih- 2B, Bis 777
HETEicErbhico i — BEEZTL2L0H8ELGRBEERTRLVY—) Tha.
L Vix 40km/h, A jE 2.2m ThELLINLOERX Lo (5) RfCAT B L,

—210—



HRBRT T T v OPUE—PR (1)« TP (B) « BT - T

62M=22 M+ A=22M+40 M

LD, 65% LOEENHDLILEMTHZTILE (T OM HYO T 3L ¥ — #5EE) -
¢W$—mmﬁ¢é&,%hﬂ:;ngmﬁf?&él:Jmﬂ@ﬂ$WA@ﬁ¢mQM%
RESFOT, Ve eRDDZLENRTES, B A0 AL 1L.5m 2KAT S L Vet 38km/h
LA IAMERBREEETHY, ZO 7T TRETSICI AL EOBE A METH
S kierd

FAETHE 40km/h Do, TOTXEDS G, Blt4 v 25° J5i o sl 4y &
HELTAaZE, Zhik 10m/s bAS., ZOFE T n VHREEO Y o — MPZERSE
B AL — RSO IZ LB EEE 10m/s (B, 1977) L —H+ 5

8. SHROMES

Z oMo 2 Qe I ORBIZENAZBE (TRABEEOSHLTH
DH) CHALA—XICRENRTEL LIS, 2EVORELWI A ERDRELRE .
ST UMERFILC Lo TR, TORBREEE /2L L (B, TMHmCNE
ZIFICIEMES NS Z iz d) 3, ZORHFOESELL A HFLHNEE LABRETLA
ETE, CoERTHYEEbAS,

TIITORFREILEE 20° OMBEE LT ALY, 07T I EOTELO FEA2H (19
WMIOFEERBRE) OLHZBEHLZOEEVERCZA VIS ThD, [Mimod, 7=k
A HOETHEES 40km/h (I TL ZOICA - TEEBE 7T T OETHNICM - T
s Bz n i oRES Lo, TIOEERICHTRASE S TLEINLT
b2 (FFizBRZ o 7).

HEFOURPRLZVOT, bL7I7VOEEEIOEFICTHOTHIE, HiEE &
FIz®B LT, BREfHe T o0 v ot k9 HRAE2Z 2 VEND D

ZOMORE 77 VI S I ORETEREORMB 2 VB O, BmETh
i, 7T VORKORBSETIEEE LA SH I HELERMEF Y9 E2 5

BUO¥EENERER LRI CE2I 577 vodfED (HO) oEEs 1m
L7zdd, TheaRVEL T3 L 77 0EBOEERELEL AdM 0, TOHSEER
DES LOHhECTHERb LT BV,

Z OWFEEE AT BRI TR R IR s k- e

gq‘fr\*

E i 3

COWmLE, BRE I 7 LA EBEOWMEREOTAO B TH Y, ZoWMEEEOoftR
DO F B T o oAbl RS A HE FMIEEE Fo B RSO s bt L 0TH
D, BEIEANGHEHE TS - AnHERA EEFLERIEC T A L0 TH D,

—211 —



[T R M o 7 —PFEEA 194 19784E3 H

2 & x ®
BEGEh (1977): v — 7 U —[RFEOERETM & Mk rrE. g, 11, 8697,
ERE st R R EAC R REAT (1977) : WM 2 ERmm R, T H, 67T BB
it
WA (2 (1972): ERBRET 2 R0 7. WETHE 219 B, 214 HBI8
AAERE AR (1966) 0 Tokgsl 514, 96 &, 16— 18 HEMRE.
SHIEL (1974): 77 URFoMG 1. (GERSE, MR, 324, 38—53

(1977 4112 H 1 A Efe22 )



il

fif

ydnod syj jo werderq [ aje[d
(wuwr RITGel) RO 4 £ 2 BSikEE 1 WE

Wz wwg g7 S WL

=

&% guwwog ‘wwg LF & 444
wrur pge
b WFEX,pE i gpgt

wur 0eeT L bar LIX,8/L ¥ —A L

- il -

< ()

BB E 7 5 0 o IE—Tk ()

013 43

S ogle

CELT L e T

FLT —1 £ ww gy DI
urur G X 97

‘W pOTX 6 — ] AL L
W O X ()G X 9=

wur g7 5

W gL X el X 9=

wu gre S

€07 RSN IR S 4

fe— 0061 >

o092l

1™

— 213 —



e el 197843 H

RV B R TR

HATIRT 75
Plate II Pictures of the plough taken from different angles (A to F) and one

picture of the plough which was stuck by snow (H)
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Plate III- a Smooth movement of snow on the plough (12th run: time

e

interval between pictures: 0.185 seconds)
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Plate III-b Continued from the above. The plough stopped (No.41)
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Plate IV Movement of the snow which was stuck owing to the shrinkage of the
plough width (4th run: time interval between pictures: 0.167 seconds)
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Figure: Block diagram of the basic idea for the design of the snow plough
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