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Sadato MoRiMASA : Researches at Home and Abroad on the

Reasonable Way of Draught by the Draught Animal

ABSTRACT. The present writer has so far verified that “the condition for the
equilibrium in the movement of rotation along the longitudinal section of the body of
the draught animal in station with the imposed draught” is

F-Dh 4+ Wp:Den = O..... Formula 1

[ F : the weight of the draught, Dy : the vertical distance between the trace and the
axis of rotation of the hind-hoof, Wp: the body-weight which participates in the

I ° ’
moment of rotation \:FD—Dhlh), Dgh : the horizontal distance between the centre of
g

gravity and the axis of rotation of the hind-hoof ]

Based on the other experiments the following assumption is made : that when the
draught animal walks in draught, “the condition for the equilibrium in the movement
of rotation along the longitudinal section of the body of the draught animal in the
beginning period of the duration of non-support by the opposite hind-limb (=the
beginning period of the duration in which one hind-hoof works as the major axis of
rotation)”

F.Dph" + WB‘“" 'Dgﬁh' = 0..... Formula 2

is of essential importance. [D})ﬁ‘h' : the vertical distance between the trace and the axis
of rotation of the hind-hoof in the beginning period of the duration of non-support
by the opposite hind-limd (Pebnh’ ), W’g,“h, : the body-weight which participates in
the moment of rotation in Pebnh’ | Dgﬁh' : the horizontal distance between the centre

S
of gravity and the axis of rotation of the hind-hoof in Pebnh’ J, and that f‘the con-

dition for enabling the animal to walk in relation to the equilibrium along the longi-
tudinal section of the body of the draught animal in draught” consists of the two
cases : one is the case of the complete fulfilment of the condition for the equilibrium, and
the other is the one in which the moment of rotation by the body-weight which partici-

pates in the moment of rotation in Pebnh’ (Wgnh' . Dg‘ﬁh' ) is a little greater than the
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moment of rotation by the weight of the draught (F-DJ™’ ), That is,
| F-Df™ | < | W™ . DR |

With Din, which is a factor in Formula 1, as the basis of the factor in the posture of
the draught animal, the geometrical analysis was made as follows (Hpn : the height
between the point of the attachment of the trace and the axis of rotation of the hind-
hoof, Dph : the horizontal distance between the point of the attachment of the trace and
the axis of rotation of the hind-hoof, «:the angle which the line of direction of the
trace makes with the horizontal line) :

Dnh = (Hpn — Dphetan @) sin(90° —o)..... Formula 3

= Dpn ( I]-)Ippz — tan @) sin(90°—q)..... Formula 4

DB’ can also be analysed in this way.

Based on these theories, “the way of draught favourable for the function of equi-
librium” is assumed as follows :
(1) To make Din or leﬁ‘h' small (based on Formulas 1 and 2). In this connection,

(a) Both in the horizontal traction (¢@=0°) and in the non-horizontal traction, to
make Hpn or Hg‘ﬁh' low. In other words, to make the point of the attachment of the
trace low (based on Formula 3).

(b) In the non-horizontal traction to make Dpn or Dgﬁh' great (based on Formula
3). In other words, the point of the attachment of the trace must be placed forward.

(¢) To make the angle which the line of direction of the trace makes with the
horizontal line («) great (based on Formula 3).

(2) To make Wp or Wg“h' great (based on Formulas 1 and 2). For example, to
put the carter on the back of the horse.
(3) To make Dgn or D'gjﬁh' great (based on Formulas 1 and 2). For example:

(a) It is assumed that when the point of the attachment of the trace is at the
height of the point of the shoulder, the animal gets the condition of a long trunk,
enabling Dg‘ﬁh/ to be greater.

(b) To add weight to the fore part of the back or the neck. For instance, when
the carter rides on the back or neck of the horse engaged in draught, he can contribute

to make Wp or WB“h' greater, and that the more forward he rides, the greater can

Dgh or D2 become.
g gh

Here in this review, researches and explanations made both at home and abroad are
collected according to the construction of the theory of this writer with a view to
contributing to the theorization or systematization of those achievements, and at the
same time to the backing of the theory of this writer.

On the other hand, the present writer has got the following findings regarding the
ways of draught favourable for the function of propulsion :
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(1) The ways of draught favourable for lengthening one step (Sp).:

(a) In the experiment in which a comparatively light draught was imposed upon
the animal Sp became greater when the point of the attachment of the trace was located
at the height about the middle between the chine and the point of the shoulder on the
extension of the belly-band on the saddle than when it was located at the height of
the shoulder on the belly-band, or at the height of the lowest part of the body on the
belly-band.

(b) Sp in the experiments became, on the whole, greater when the draught angle
was 10° than when it was 0°, or 20°. Of course, more detailed researches will have
to be carried out on this point, considering the unevenness of the road, gradient, the
division of dynamic force, and so forth.

(2) The ways of draught favourable for fixing the hoof : The weight of the draught
which is transferred into the total weight borne by the four limbs (Ft) becomes greater

as the draught angle becomes greater. This presumably works favourably for fixing
the hind-hoofs.
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DHBANCEETH Y (DR FOSRMEBIEIGE (Pboh’ ) U ALK M~k T 1 51,
W'+ Pebnh’ o0 (h#E ( [HlRAEKEI 58, DAY : Peboh’ OEO~HEATIER , 2 LT,
[T ABIHFTTE 3 720 OBADORTEICIA > MIEESH O L FOFFARLE] &, <
DOPERIEVTBRITHIZIN D, B B0, Pebob’ ORE [ SEHEER B58 1 & 5 [liEhe
B (WE DRV ) g, i ABIRICE BEEAEE (F-DRY ) X bind sABHTHEC L
B SEBR > B HER L 72,

, ’
['F-DR™ | < | Wi DBt |

5B, N1HDO1IEFZTHS [Din ©, BHBEORBL)EFICER L IBNTO, SRS
Wl 220 EDMLTT/2 -7 (Hon: JABIE~BEEE, Don: JARSA~BEKTER, o:
W ABIAEE, ‘ '

Dimn = (Hpn — Dphe tan @) sin (90° —a) -5 3

=Dph (*I]_)I-I% — tan @) sin (90°—@q) -, 4

723, DRM 4, cAucs s S THIRTE 3, 2UC, ChbOMEb L EC3E LT,
[TABIEZ XD /N ZEEEEER E U TE»R B2 TATIOMIH], 30, [TARTED
LD REVERITE AEEERERICEE L 5 3 X 5 ICTBITATFHE] 280k 5 ICHBTE 3,
1. Din $30[F DPY 2hed32s H1BLT2iIL3), 2O EICEIELT,

a. KT AF] (@=0°) DHEBLTAETIATIOHA, & 610, Hnd s [d HEY
BLTBHIL, Tab5, FABIRZECTEIZE (H3BLK4ick3),

AT IEDE S CBEL RHEL LT, DEOME b 0bd 2. T (1046) 1 [4 A
TEBEZT50, TATIER ecm, £HH100 kg OEHIciz, B2 T B2 FHOBH
BRU, JAFIESS em, £HH115 kg DEFICIZER BT A 4, H#AEBIciA
3L, TABIE 80 cm, AP 125 kg DFEIIIREZ S ITERE T AT U, . 2L T, TO
HERICHIT 580 cm OB IRRABEOBMBEIC—RLIz.] LlNTW1W3, Tbb, (FAB]
ﬁﬁfﬁ%?é%?ﬁ(&écbtﬁof,Hkﬂﬁ%ﬂﬁﬁbﬂé&%%%fméo(tﬁ
U, PTHRIRSEIHOEIVEHBICH 3 C L1X, B BAEOHELHHTIcADEIIED
Bdh, FABEMSEEELREBT 38481 moment 2AEUSNY, FABIREET
BCEBTABIBTE B E LTI, HH, B, KRR, I HEE5 (1960) 1
S haI s S —EIC L, WASIEOES BIE (BHD), & WEOHEL Do), & (
BRI HRPT) O3EBICLT, 20240 F—REE2HELZFEE, FASIREEOLOD
SVECABTIRZNF—HEERDIE (TS, BHLUOREI T8 5 DO0R FEIS L b
Sti. ] R TnE, Zofh, ZURN (1897) Iri(gllsl'%)ie Héhe des Deichselvorderendes
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muf3 mit der Bugspitze des Pferdes in einer Hohe stehen.| &, CRONACHER (1922)
%3 ]'D(igoDelchsel hat die rechte Stellung, wenn ihr vorderes Ende in der Hohe des
Schultergelenkes steht; | &, IR (1947) 1% lrﬂu}}fl;?%%gzzf B2 E2 LB L T3HIC
m,@awnmﬁ@ufﬁm@¢ut%ﬁaﬁcu,Lﬁ«@Lﬁﬂ%&bE@bwéa;m;

E—IMOBEM [USH] THEZHEIFZHICERICPL > TNE T LT, EHICRTERE
bmb£®ﬁcﬂ%%#ﬁﬁfﬁﬂmgﬁfmamﬁTﬁcm@%m SRV HTH %]
&,%%(W%)irﬂﬁtiofd,ﬂ%%ﬁm%ﬁ%&oTM%m,C@ioK%H&C
5TEIHTE, FORBIEEE EOSWRICZD, JARIBESBNT LILEST, FAHS
Tb s iss, 1212, B0 2 & 5 S/KEAEED L 5 BHETIE, BROBILD TA
BlEZRPEDICLT, T @ﬁﬁﬁﬁ@&%ﬁé)@ SRS EFALIIE S, fiE2EE T30
K%?@%J&,%ﬁégﬁ)ﬁr@@mﬂﬁmédﬁﬁgi@%@@W%Wﬁi?ﬁﬁmﬂ
&, B (1957) ik [ KRB IEOMBEBE NP ST ASMESELO 2B X 51T/250
THIfEZ ETICmSA LT EE— 22 M@, CHITHU THDRIEES s> TEES U
THIL o] &R TVN B,

b. AEFASIDBAIICE Don HB0E DY 2XEFTHIE KIBLT4ITX3),
FTbb, FASIRERACHBEELDEZELE KEITATIOEED D 25tHThHiZ, Dn
= (Hph —Dpn-tan @) sin (90°—a) = (Hph — 0) X1=Hpn &7/25% %5, Dpn DK% 312 Dn
DR E JICHEFRL V),

Thm5®%&mﬁﬁiﬁﬁﬁéﬁi&bf,0%®m%%®@%5 DUERST (1931) &
|_DE AZARA (1802) behauptet wird, daB bei allen Konkurrenzen von den gleichen
Tieren bei Hornjochanspannung groBere Lasten veil leichter bewegt werden als mit
Halsjoch oder Kummetanspannung. | &, [EEF (1929) i ﬁ%%ﬁ&iﬂﬁ?)li b ZDOFABS
BEO. &, 1 (US) 1k [H3 IR ASIEDBOTE b §HI 1 555 HITHA S
{, FHEZEQHFIERTRIBL T3, BINEIRTATIRMBEIGICHITICH 51720, B
MR E <EJ§(3$)&)Z> TEWBTEDPH, B[EHRICHE LTS, | &, Eﬁiﬁia“gﬁﬁﬁ
(1951) 1k [HRTAFITNIABHAZIMIRE & b PR sV &, FH 1955) i& &I,
BEIREOL VENCTABIES S 572918, IBEZLFHEICLH» > TET, SAEIBILE
SRR TV, ZORDBEIBRESITICL L, BT, FHCEBNEZ 5 Th B, Lk
~NTUV B, '

c.oo BRETHIE (K3itk3), MK, TATIAEICEAL T, 2¥0mMs@Esd
Bo TIICL, FEHEMBCITE ) BT IZAEEBOFEDBEAN? S TR/ T, KEDHEEE
BHREDOIIDTROBRLLBRENTNE S OBZN, Z2UT, BEOM N2 E DK S
BEHOKRZAGEICE, a ZRKEUVIIHBINVEBRITNE EDOBEN, a’RKETAHTEIT
i, ZOLSBEEIBD LN DN, AT, EHBKESNE, JABIIC X 3 EERERS
KEIEBDT, ZOKREZBTE2WHETEDICE, a 2RETHCENEE 2EKE
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DLEMBEINEFTEILS 20,

R (1933) 1 [TRRESRICIES NI, B ORE : —BORERE & OEIRIC 5o
FERAHITIE, RETIZ 0°43380kg, 6~ 7 °h3424 kg, 10~12°55444 kg, 13~16°%3397 kg,
FRERTIL0°03368kg, 6~7°5400kg, 10~12°53422ke, 13~16°5382 kg, BETIZ
0°%5346 kg, 6~7 °»3376kg, 10~12°%3407 kg, 13~16°»3366ke T - t2ol LT
B0 TDDL, a BIO~ITE T a BRERBIIE, BEBENALT 3MER BT 5,
HE, B, KA, T, BE5 (1960 13 [ ABIAENAENEE, =30 ¥—RHELE
PoATHERTHY, ﬁ#m%m% IOVEVGEBLVBEETHA LD TN TE 3,
&, %ﬁ(w%)Mrmﬁﬁﬁ@ﬁﬂﬁﬁmhm%ﬁiéﬁ®K¢WEW§®WHL%%M
HROBESHEICR G DN DB b L motz, /IS EBEDTDH 5 b DIk
RAEND2HE L LD 3101, AERHLZEBSEETH Y, ChrieIREIEHAT~NET
bHbo] LBRTNE, 2D, YOUATT (1885) 13 rf?:ﬁ? is also a time, when inclining
the traces downward is almost indispensable; it is when dragging a four-wheeled
waggon over a rough broken road.] &, ZURN (1897) i& I—\SV:elin es nun kein unebenes
Terrain und keine vermehrte Bodenreibung der Rider des Last wagens auf solchem
gibe, so kounte ja die fast horizontale Richtung der Zugstringe als die eingig richtige
angesehen werden. Allein gerade die Unebenheit des Bodens verlangt, daB der durch
solche bedingte Widerstand iiberwiltigt werde. Das Zugpferd hat Wagen und darauf
befindliche Last nicht allein fortzuziehen, sondern auch zu heben, wenn solches erforder-
lich ist.  Mit vollem Recht sagt deshalb REINHARDT : ,Eine Neigung der Zugstringe
(von hinten und unten, nach vorn und oben) nach aufwirts ist unter allen Umstinden
empfehlenswerth.  Jhre Nothwendigkeit tritt auf schlechten Wagen, Acker u. s. w.
stirker hervor, als auf fester, glatter Bahn.“ | &, WRANGEL (1902) I FDlélséugstrange
miissen, vorausgesetzt, dal3 die Fahrbahn vollkommen eben ist, so horizontal wie mog-
lich liegen.] &, %1z, WRANGEL (1902) i ]—Em Te11 der Pferdekraft zieht und ein
anderer hebt die Last iiber die Hindernisse, die sich dem Fuhrweke entgegenstellen.
Dies wird dadurch ermiglicht, daR man der Zuglinie eine entsprechende Stellung
giebt | &, NATHUSIUS (1910) i rDle Rlchtung der Zugstringe ist auf ebenem Wege
am zweckmiszigsten die horizontale, auf holprigen und unebenen Wegen jedoch eine
nach .den Zugtieren hin aufwirts gerichtete, um die Last glelchsam uber die Terrain-
hindernisse hinwegzuheben. | &, BORN #k o¢ MOLLER (1921) 1 rEndhch kommt in
Betracht, daB kurze Zugstringe das Ziehen erleichtern ; auf ebenem Boden sollten sie
womiglich wagerecht verlaufen ; auf holperigem nach vorn aufteigen, um die Rider
lelch(t%r tiber die Unebenheiten des Bodens hinwegzubringen.| &, KRONACI—IER (1922)
53 l‘Zwecks tunlichst voller Ausnutzung der Zugkraft soll diese mcht m einem Winkel,
sondern horizontal auf die Last einwirken.| &, HAYES (1930) 1% rWe f1nd that a well-
marked acceleration of speed on American trotting tracks has been obtained by discard-

ing high sulkies for low ones, and increasing the shortness of the “hitch”.] &, B&
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(1983) 1[40y KUY, F 2o RESE [7=wie—s—] LEEHHCEL, BRO
T B EEEEC U C/ARSEOBHC T BE 2 1K § D2 ER § 31 ABDFMIZF: & KFic
FEEBEAICL CTHEBBEIES O— 22 504720, BERALZ2E538L0I AR
DHEEHEICETT, BPAFNOFE (EROFHEAS S &, BEEROAME XS
S LOBNEAMICEABTE) &b bBROFASEHIHE  BAREIRE S 117 5 &
2, ROMTTFTIETERm 2 UM almE 25, 2, £1, HBEEOBERIZE
BYH 5 BN LI UISEET 2 Ic RO AEIZEEE 3 B A L) kixd S 3h5
ol &, ﬂ%(w%)iF%%%%UA%T%%%%,W%@F&ﬁAC%mTM,HAﬂ
AEZEA EDOHAICKT ) Lh/heTankasll, BEYRIIALIT 354 0HE
PERTZBAICAKTI AN LS UNE NS C2icg s, &, %z, T (1946) 12F
b HSHISRRE U 1o TEDBAT A S EIREIE ] 108 TIE [ A B RFIRER D hic
EF 2P 0ICNUTIZSEE U, AABRFCHICHET 2 § OICH UTIZBEE 3, | & A
T B BEACIIGHCEBEOF]] (AREEE 102 [RH0HEA, BhE, AL
FFENPIOVTABIAERLIEICE s THR-TL 3, BBRUZTETIRIITATIAEIZ20~24E
Thdo o TREOFBITIGL THMEMBL TLZZOAFICEZALSICTATIAREA
5%%%@&J&ﬁ&emfméomﬁ(wm)mrﬁg%%m%@wg,ﬁi%@%&

BROBEICL > THERSN B, KETAFIDBEE UWEKRS & 08, HEOEHRPHT 51
D, BEEBITATIOBICHIED &2 TRDETT 20T, EREBROAKIZI0~12E
rans, BROREI IIBHEORL X103, EHPRT 720, chiVAELKRICTS
BB TH 5. &, FER (1950) 13 [RA D AT 2 BE0YATIAIE, EREEOH
FT L g, TABIAOEVMNEEEBICE UL R AT TER ETASINERER/NE 85,
HO B TR OBE, (EEOTABIAE20 ~2A W AAE L & VA B L, B LIETE
EOFTHHET, chiVBABKENETASIREB L EITRS] &, Tz, FET (1954)

(29-149)
I3 |—7 Z BT AHEE @Uhglﬁéiﬁﬁlﬂfli KUHNE 1 20°~24° &7\, WROBEL i3

18°~24° & 5 L, BE TIZ18°~20° & S hTWh 3. &, FER (1956) 12 (3010 (1930 :
E%@@Eﬁ%,@Eﬁ%lﬁ%%ﬁ%aﬂlmﬁﬁ@uofmﬁmﬁu@ﬁﬁﬁéﬁam

BRRET DT D SBT3, &, %10, TR (1956) 12 (13 /o8| 128 SR T
1321° 2 L T B8, WITAS MEOEEEED S BAREICTATAERRT s Lick
b, BAOUATHCRADHEL T 5 C & AHES. | &, %8 (1956) & [ FB /b
AN BIER], B3R DR LT ABIA R A L LT AR IOEESN 28 L THED
BN % RN IS B O BEHIE DS BIINT 5 0 CHMEOBEEAA X {55, ¢ OEBENIZEED/S
WEICIENTHB.] &, B (1956) & [EAT AR &k Ee 5 ABIBICERBIL,
S CEET) (BEOREE L AL SR BAESROHE) & HEE 0rTfa) ICRLHT 5.
I ABIAAE RN S OSBRI AT TR D] &, B (1956) 1% [Tes
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%m%%fmdmhﬂﬁmmﬁﬁﬁm%mﬁac&ﬁﬁ%%&&,it,%%(w%)u
[T ABIABHEEAICRY 72 EDWT, TASA=H#ESITODVRED & B T AT
TIDEBERITIE B0, FABINO EFFABHETOTENTIABIZ/NS WV, 20X 5721
Aﬁﬁﬁuﬁ%ﬂﬁ<ﬂﬁ@ﬁmiﬁ@%ﬁgm%%ﬁ&%ﬁ@%um~ﬁwﬁ%@%muﬁ
Iz &, 72ds, HBEE (1957) & [T ABIREMSAKERLE 2TARITAFIAE 23T ABID
LS, EHOHE, TBIATIAIR20~BET, ChIBEOEKBICGEL TEIMOEI »
LT, BLZZOAICTEBEND T, TAFIARZ/NS TIEHHERIZEL, hrk
ECTREE B &, W (1959) 13 [HO X IZYAGIEIAS 1 (9187 b5 HHs
REV, ANSRIBEFSITHET 2L, TATABKEN (127°) » 5 HINTEIFFITH 5,
Ub U, TABIEBBEOE NI ICE SO THES DL, $HEMIBrs0BE&LYE
1 B b, EEOBAITEENINS CBIEVSIHECE5,] &, EE (1965) 12 [1IAR]
AEBREWVZIEEEDOSANKERD, KEODININE 2D, TOHEIZEIEOEBES
BREE DM, BEOZNIG/NE ), BERHEELRLTNCEILE 2, BN DRITABT
BEEICTATMOABEZRICTIOAATD 50 TAFIAEIWNSWEEEBEDFNIZNE
Y, B BTV, BLHT T Eitinst, 20hbh BEOBEERIZKE 2305
HESRBBANGE TRV E, #ENPHZ V., BN ORITAFISET, BELTHEAIR
BB UTHASROAE Z/INCT 308, ZOWAARCCILD B, EABNTU S,

2. Wo 303 W™ 2K&E932& R1BX0210k3),

meﬁ%ﬁaﬁ%mu,o?@@%é@ﬁ@%oHAnBu%mmr%ﬁ@mnnmma
from increased weight on the fore-hand is well illustrated by the practice, which I have
seen, of the driver of a one-horse cart mounting his animal and getting well forward
on its back, when he finds that it is unable to pull its load up a hill. | &, ZA&H(1934)
& TR RAEBCH L TR HEBIC ) TR DRSO TH 5, REMLIE, EE LT
BIEOHEINCL 2D TH S, LIZA-T, ZONDFMANE, HEEEERE 2HEAICERICK
W—ZehiE 2 on, CONRRMOBA~NDN L, BEQHE~NDIE DS TE
ABLEDNTES, BMDOLTANDNIEDCHRATH - T, BEDTHEW~DIIEEE BT~
BLETALTA2ANTH S, Lithi-T, % EANEDL ETA LT 2005 0IHOAET %
BERIVA/PDIVESREBERITsDNEZ S, ZOER%E@ET 5 L %1%, AELS LHICE
b EFshalic, REBRIEAZITSONESNDOTD 3, Hikk/aBRICHEZE KB ORI

5EER, BREERZHEU THOBRRAOZPIKET LM TEEDTHS.] LABRTINE,
3.Ikhaauulﬁm’éké?é:a(ﬁ1ﬁ;mzm;a>

4.145)
&§%Mﬁ&otrﬁhm5ﬁ?5%é®§%wﬂmfj®H%KBNT,Uhﬁﬁﬁ
RStk 3, BIMOBI P)itd 38BEIC, TAFEMLELEOES Pu) KdsEE, B
BiaE OREROES Po) I 3BE, dAVIXTASIEMBELRTOES (P) Ith 3HEIC
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HAT, RARBBRERL (P ) OFO~EHATER OPh) ke ot, 21U,
TOT ik, EEUT, Pt OEO~ROKTEERE (D) sskeimaz itk e
ANIEINI, LIt T, IFABIADBRBICK3BROBECHZBEICIIREORES s
D, DN 2 KRETHIENTESLDEWESI S, |

TABIHOBEIY, BHOBILHLOBTAFIEER ThHs & UHEITE, 31T,
Hoh & %03 HoEY OEIc BN TR, TEHIIHHED L O5d 5,

b. EOHRH B NSBICERBEMIE &,

20 Wy &30 W ko 32 2 & icBRL T, HAYES 4 x o*gxgé{l?ﬁlég)ﬁ%a:o
WAz, EE ST ABI 2172 5 BOEH 5 \VIZBICRAHAIIE, Wo & 500k Wo
BPRETHEDPY T2, ZOMENSHHICHA13E, Den »50ME DRV 2 ke 332
BTEBFEABHETHS 50

—75, [HEELCHERSITASIAZEZ] KBLT, FEIZ, SEOWFICLD, DXIHRNE X
5 I g2 181,

1. &E(&)%ka?atmcﬁﬂmgﬁgﬁ&

a. LN T ABIOFEBRITBNT, Sp IZTAFIEDRENICE 2% & BiE OFRDE
JIHBERIC, BHEOBIDIVIZATOBIICH 3B E8ICH~NTKRE 5T,

b Sp WHERE, BT, JASIBENICOBAIL, 0°5510220° DBAI
HRTRE 2572, DiR, CORMBEICONTIE, BEOMY - BE# - H, H¥Eohosm
I EREBITANT, I 5ICHMAMESTEbBINEREZNTHS 5,
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