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Late Makoto FunsavasHi, Seihei KaTo,

and Shoji OKAWARA:

Some field tests of the logging tractor “ Fordson”
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e TRZESRE £ 12
p=tjp=a+blp
atb,y%ﬁ%<?6t&mm§%£%mé<¢5M§®@5:&ﬁb#éo:@:am,f
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10 20 430 747 057 067 75 50 997 100 ~
— jem?), B0 B% 2 (cm) LFhUT, ©IE 2 OB

3 hfl & .
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DI, BPHEORAT v + ONEEKIZES 10~50 BTHDH, ZORILBERDL-DIC, HE
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72— XHEEHPT IO =R AF —2ET S, HOTERCENCDTrHINTEICL
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—MCEEER) 2 5 EROETRITILEE L FCERE DL OTVER, F 77 2-DL5KC
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FF T2 —FBY AV FTESLLA FEA— 2 —TEFNRZHET 5 LESD 5,

V. SERELZEHER

INETEHFERE, FAO. 0BRSS ha— N FERIETH 505, JLEED
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(2)

THhEWEIRE A L4555,
52 x—EREE
IOV T, REEKRBL V SHBREZE TV RVOTHRRETS 503, K>
TKINKEH L (ashy clayloam) tE x50 5%, ZhiE&KROEL ZETc> XflE
L7z, ‘ .
(1) HME---EHEE MOBZEIEST, (BHLESREVIBEVLWTIEIEL
T, EWREOAKEHIEREE 67%)
ThEMERE B L4305,
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TVYIY T = FKEAY A AR
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FZVRIs Y eV A 6, % 2
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2,03 ( # ) e " 2k
3.75 () e n i3
5.28 ( #r ) e v AE
735 ( 1 ) e n B5E
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TroFERAECEL, Thicii® 11 NoFHEE m 2EhiElw
0y ELEDNOKRESE L TREROESL VS, L A%

5 LG o0& &I T ollEE:
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ﬂfﬂﬁf| A # Fkg) p 1 O
| 2,600 0.71
T 2400 | 064
A | _4o300 | 3500| o0.70| 0-68
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| i -
6230/ | 2,800 | 0.74
2 ! -3 | gs0| om| B
| T e — T L
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390 o068 07
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FIEOERIERO 3) 33, 4,400kg TH D5, ShEFOMmE 100kg & LT, BEHE



13 4,500kg 2%2%5, £S5 LEHAD ¢ IRORTERDLND,

151

,__P+4,500sin 0
4,500 cos &
5% : E6E FEIKOME
wm | P 74 r iy RO | TR | E | # M "
No. &y 2 Wk
—3° 2,500 | 0.61 R H#aIT | K023
A3 | Z70| 065 | 063 A A BN I e 8 N
1 0.55 | 0.58 | 12.34| 0.31 0.36
B | —15°30 | 1,600 | 0.65 | o o 2 | 071 | 0.8 | 12.31| 0.55 0.59
—17°30/ | 1,200 | 0.59 - 3 | 0.76 | 0.82 | 12.46| 0.61 0. 68
| 4 | 0.63 | 0.78 | 12.52| 0.49 0.43
—14° | 1,200] 0.52 5 | 0.53 | 0.71 | 12.45| 0.38 0.30
—11° 1,650 0.57 6 | 0.75 | 0.87 | 12.26| 0.63 0.68
"%230’ ~ %rggg 8-45 7 1 0.8 | 091 | 12.35| 0.72 0.77
Toe30r | 3 200 .42 8§ | 1.25 | 1.48 | 12:75| 1,87 1.88
- ' 0.34 9 | 0.64 | 0.8 | 12.54| 0.53 0.43
—9°30 | 1,300 | 0.46 10 | 1.30 | 1.55 | 12.36| 1.98 1.03
—4° !1,700 | 0.45
C . , - 0. 47 11 | 107 | 1.37 | 12.23| 1.4 1.32
—35 . LI 0.4 12 | 0.8 | 0.8 | 12.16| 0.67 0.77
o Ton| S8 13 | 1.07 | 1.26 | 12.20 | 1.30 1.32
- L .42 14 | 090 | 1.00 | 12.25| 0.87 0.97
—9°30/ = 1,200 | 0.44 15 | 0.78 | 0.87 | 12.25| 0.66 0. 68
—2°30/ .~ 2,200 | 0.53 16 | 1.78 | 2.10 | 12.36| 3.66 3.68
-3 2200 | 0.54 17 | 1,80 | 207 | 12.32| 3.63 3.89
»300 | 0.51 18 | 1.30 | 1.62 | 12.24| 2.06 1.03
- 19 | 0.90 | 1.05 | 12.30| 0.97 0.97
GE) Fv—-3t_cgls 20 | 0.64 | 0.81 | 12.60| 0.52 0.43
WHEOA, B, CIFELFRLFAKE 21 1.28 1.34 12. 40 1.67 1.88
22 | 1.14 | 124 | 12.62| 1.41 1.45
GP 26.92 | 25.54
* BEITAT 12 REL, HRRICX Ok,

12 | HROESF

15, 16 ® 4%4)

(3) BEMEORE
BERD X 5 icekz s 2 LR TEE»DRDT
FO—HEREEL, TORErLEEEHE LR,
HKIFSERT 22 &, $EEOEINIE 12 Mok
5TH5, BELALOIZ, ZoRo No. 11, 12,

KIS DOHAOHEE, KA, TARVCES»S, FH#EEE L TRkDRbOE, KO 23

HBIODHLb QLB O6RITELT.
HER, H#EREZbLIRLTEDD,
4 & (No. 11, 12, 15, 16) O#FE------- 6.43 ‘A
iy SO 1,050 kg
> THER FHY D 163 (kg/A)
cm® %4 9 ...0.587 (g/cm?®)
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4,400kg 725,
(4) +572-0FESLEBHHEHE
THETEDORIE ST P<F L5 &HRBNIESRETHSH, £2T P=F LLTXD
RARELZ W &+hid

\
t 100 \\ ( F=4,500 (zcos 6—sin 6)
i \\\\ \\\{' | P= W (/cos6+sin6)
1; -
I S STAN ehED
# , 4,500 O— sin @
(§> AN :Q\ W= ¢ c(gscgisin 91 :
: ~ chk v, W aRmKkE A, B, C jlic, BROK
-10° 0° 0 BTEDLL, TOBBREPNTETIEE 13 NOL 5T
W bR 2
EBR +Fr72—0FESLEBALK . e
GE) Aot T 2B N, ESAOEMAADL 5 CHEOK S WEAILE
B KIURER+ () AROE A
Coeene " %) NEFHREIEA < 15 Do ‘

VI. BBREROZERLSSUCHREOME

1. P39 —-DFESHEHE

B RURLAEDR, 574 —-ORABEEIINCL 2RAMETS DT, H1EDOAE
HRCLTHAELZDDOTH S, RHICHE 1 FTRMESKE L THEFETET, EFANTIER
WrbL—RIZIIE 2 HEED L L TEXRTNER SRV, D LEDHEDF v — 3~ F L3
BEINIDIREFNE, & 13 FIEFHMELE AL LTIV, BN SVEBEE e~
—~TACHYT SR ORBEXZERAMEL LTSk,

FHABEEEFRU 7 4 — F Y vizow T Jesson M. W. Z23E 55 L 7= 1935 45 British Tractor
Test? O Fw— -y AHEEERE, SEOBGO BHELM (i 500m, %7E 25°C)
CTHRE* FIUE, AFY—OFw— -7k, 5514 3,960ke, #25% 2,800kg, 3%
2,040kg (ATHE) THOT, B4R 0V E/I/KPREICKT DREET NI D RS VEIRE 1
EDBTHDZ Ebpol, LT, H2HEENRICLTHERAMELE 20T, I3 L&
DRKFED

A i : 2,800/3,060=0.92=92%
B n : 2,800/3,280=0.85=85%

* Meégille, X. de: Tractors for logging, F. A. O. Forestry Development Paper No. 1. p. 5~15.
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B3z oWnTix
A B%iE : 2,040/3,060=0.67=67%
B n : 2,040/3,280=0.63=63%
C » : 2,040/3,200=0.64=64%
WS XSO D,

D3I LTk ARES, 8 13 HMoX 5T ) AR TINE L BT s EwT
OEYRTH S, BADL 51 2 M2 BECHET 25813, MOREL, FEIHRSN
%, ERFEE LT 40 AU EORFIEETH S,

2. WEOE§EWE

é,#bmlu%ﬁ®$ﬁ@255%%K&%ﬁ,B%Efu,%Z%TLD%Z°MT,%
3HTFNIN 3 DLoalsbhug, EMTEE VS CEikd, ERaBM TIIRES ¥ -
ikmﬂ@ﬁfﬁﬁfééﬁ@%%i%héﬁ,%%mmﬁ%&ﬁﬂ,ﬂu—%fﬁﬁ<,&
<K;ﬂﬁ%ﬁ%#f%b<QW?6®T,ﬁémﬂ@ﬁ%#tvmb,@§®%@%ﬁﬁﬁm
X HRETHD, FOMFICOVTIE, SHERZ L LTRHZET S,

3. up LT HE

SIBETIE o o BEECEE LR < —E e UCREo7, KR < RBthe T
VWL, SHOBRTEETDHLIATDHD,

4. HRERELIHE

SERIEI X > T EIMEA, BANEL L SbITHEH, FHOX 5 KRB
B D L sk o Fe DT, FHRITEICS < DROLHBIT, WERFTOT, MK
ﬂ<%ﬁmmﬁfééﬁﬂﬁﬁﬁm.ﬁm,%i,ﬁ%ﬁﬁ%ﬁﬁbkw&%zfméo

B ©

Wfn 32 48, BESEERRAREREENTS BRI o TREL T A~ F Y va
EBR 5 7 &2 —OEFNRBROBRILLSEDXS5TH D,

(1) WEFHEZ3IFEZLV A: 35 23, B: XURE—EBE (, a7Kk% 67%), C:
Bkﬁ—%ﬁ(@,%m$&%)Komf@&ﬁ%ﬁﬁﬁmibfa&ﬂ—ﬁ%ﬁ%ﬁ%ﬂ%
F5 L, WEGE 3, B4EOL 5 A B/, B, CiigERL T DR, LL, Th
BT S — IR I AT X TV B A I TS Ol 2 T L, ARBEIERO
X BEERIE, B 5 2 2 — OEFFETH L T ERTRINI,

(2) WE GEoiEi= . L F 20 ORBEER ¢ 3, H5ROXIC 4, B
CHIBAERALTH 5%, CTIRNSVWOT, HEELEBHER A<B<C DIRZE 2.,
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;/@ﬁwowruﬁi%mwt%éo~&%ﬁ%@ﬁ$ﬁ&féhrmmw@fmﬁﬁmﬁ
f&éﬁ,KH%%L@%?&%%@%@@&X%@&%@%%Lkoﬂ’@ﬁﬁ%@@%h%
ERERCHEORER LIk D EKIBICET 5 2 LB FHEINBE DT, 24k shtsE
To0, BOSROKMELVIHL AT S L1 VTHS S,

(3) B4R, WOSKCRLE o ¢ OEEACTHERIIC BAREZ KORICL R,
CHEMBREMIBEEL LT/ 5 7R L2058 13 Nth s,

M (¢ cos @—sin ©)
T ¢ cosO+sin®
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Résumé

In the summer season of 1957, the writers had a good chance to carry out a
series of field tests of the logging tractor ¢ Fordson F.C.” (a 4t class crawler
type tractor made in England) at an operation site in the Obihiro National Forest,
Hokkaido. '

Some fundamental functions, such as adhesive force of the tracks, tractive effort
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of the machine, skidding resistance of the load, which are very important for the
logging operations, were measured and analized simultaneously.

In this report, some results of the investigation are noted.

(1) State of the runway

For the purpose of the tests, three streches of the runway under practical use,
each of which had different kind of the ground conditions, were chosen.

A: forest road, coarse gravel surfaced, dry.
B: minor haulway, ashy clay loam, slightly dry (moisture content 67%).
C: minor haulway, ashy clay loam, wet (moisture content 86%).

(2) Method of measurement

On each runway maximum adhesive force of the tractor just before the beginning
of slip, and the average skidding resistance of the load were independently measured
by a inserted dynamometer (oil pressure type, self-recording). All these tests were
performed at the speed of the first gear.

From the records of the dynamometer the coefficient of adhesion ¢ and that of
skidding resistance p’ were calculated.

(3) Values of ¢ are shown in Table 4. Higher figures were obtained on
the runway A than on B and C. But the figures are all higher than the generally
recognized values (See ref. (1)), this means that the operation site was favourable
for the tractor logging.

(4) The values of g/ are shown in Table 5. The slightly lower figures were
obtained on the runway C than on A and B. ./ means the composed coefficient of
skidding pan and that of the loaded timbers partly layed on the ground. The
obtained figures show that they are nearly equal to the generally recognized figures
of the coefficient of skidding resistance in the case of the direct ground skidding
of timbers without any pan.

(5) Maximum possible load to be hauled.

Using the figures of Table 4 and 5, the maximum possible load in koku (1 koku
=0.28 m®) to be hauld are calculated in regard to the slope of the ground by
following formula.

WzM(ycos 0—§in0)
¢ cos f+sin §
weight of maximum load to be hauled with skidding pan
total weight of tractor including winch
slope in degree of runway
coefficient of adhesion
coefficient of skidding resistance

Rx 2 X F

The resuits of the concept are shown in Fig. 13. The diagram could be used
for the machine operation at the speed of first gear. For the second and the third
gear operation, the corresponding load should be reduced to ca. 90% and ca. 65%
respectively.



