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3.2 COOLING CIRCUIT
Figt illustrates the cooling eircuit of the car
air-conditioner.
In this circuit diagram, the portien thai cools
the gir of the compartment is the evaparator.
The object alr v coaled off by utilizing the
fact that the refriperant takes heat off the
surrounding aren as evaporation heat as @t
evaporates in the cooling cimcuit. Sinee the
part at which vaporization of the refrigerant
tnkea place i the eovaporator, cooled alr i
eonstantly delivered fo the circumference of
the evaporntor by the blower fan, In the
meantime, liquid refrigerant i(slightly wet
vaporized refrigerant) I8 fed inte the
evaparatar, when “cooling” effect is altained.
For instance, in order fo cool the air o 15°C
{68"F), the refrigerant ean not abaorb
evaporation heat from the air unless it
avaporntes ot a {emporature lower Lhat 156°C
i59°F). For that purpose, it can be scen from
Figh that the pressure of the refrigerant In
the evaporator must be less than 5.2kgfem®G
(Tdpsi-G3)
Furthermors, the eoaling effeci deteriorales
unless the feed rate of the refrigerant is
controlled s that nall of the relvigerant
gupplied to the svaporator vaporizes and turns
s dr_l,l' Yapor
Consequently, the cooling circuit in so
constructed that the evaporator can cool down
an ohject fair in this case} sufficiently (is. s
as to decrease the pressure in the evaparator)
and thoi an adoquate amount of refrigerant
can be fed to the evaporator.
The feed rate of the reflrigerant is controlled
by the expansion walve, but the pressure in
the evaporator is held lew by the thretiling
action of the expansion walve and the suction
action of the compressor. The compressor acts
as a pump that allowa the refrigerant te
circelate. The compressive aetion of the
compreasor and the heat exchange (heat
radiation) action of the condenser tramsform
the refrigerant in & dry vapor state bock fo &
liquid state
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1. SPECIFICATION

1.1 GENERAL VIEW
HYDRAULIC MOTOR

REDUCTION UNIT
BRAKE VALVE

FEED OIL/ LEVEL PORT

Pig. 1 Outside view of reduction unit travel motor .
1.4 SPECIFICATION
Tahle 1
Travel unit L1 5Vo0003F] MAVIS0E0-RG4.5
» Motor Parts Nao, TYPE LQ15VO0D04F1 MaV150/90Z
# Reduction L@15VoenosFl ==
Number of reduction stages 2Etape
Heduetion ratis 49.33
o e S e
Travel unit 320kg (705 Iba) (Dry)
Weight Maotor 110kp (243 lba)
HReduction 210k (463 [ba)
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TROUBLESHOOTING 14 |
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JHE
Possible causes é
Vebelt ;_I..u-nsu or damaged (] o
Expesarve tonaion O
Ol on bel o
Waser pump | Water pump fitied poody O O
Gaskat dobecive & o
Bearing defective O O
Impeter defactive o
Lind gaal delactya o) o
Locss T between shall and Bange and'or shaft and im- ~ ~
palles " 2
iTmmnHm Case Mod poorly O o
Gaskel defective ) o
Vahs opening temparsture oo high, valve remains .
:Imﬂ
‘Jﬂrwnpmg lemperaiure oo low, valve remains l:u.'ﬂ'l_'1 O |
Wailer lpaking from waler jemparaturn sensor o O
Radiator Space babwean cors and fins clogped L)
Core cracked and/or separation of saldeed [onts o 3]
Prossut cap not sulficiently airtight o
Cocling an Fan shroud fitted poorty o O
Automalic cooling | Beaning defactive o o
fan coupiing Bimetal damaged [5)
Birnetal contarminated with foreign particles olo
Silicon oif ieaking [ O
il coaler il coalar fitlod poorly ) o o |LGr12
Gaskst defectve = || | |©
Cylncerhead | Cylinder head lined poorly ) O|een
Giasket dedecilve o] o
Coolant quantity insulficient andior coolant dinty &
Coolant passages dity and'or cloggod =]
Hoses fmed poory Q )
' Ambiant mnpalatura gxtremaly o~ O !
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1) Secondary proportionate swing pilot pressure and

o . i 6. SWING CIRCUIT
j| ] ‘i 1 i Lel us sxplain the following funciions

g0 (= THR] . =
I e Y 4 pasitive control of pump
BEE-gy S e _ e I | ! 2) Main swing (left) cireuit
; | #EFi & ] ! i = 3) Relsnse of automatic awing parking braks
| T = - . | | g ccaxm e G i) Delay braking by & G-second time lag of ths
ﬁ | s | 4 | 5 ] con trdlor
I i_' | i ] 2y =7 | o) Anti-raviiation cirtull when swing merils oocurs
. - a3 { b - ¥ | . &l Prlm'rntim-. of reverss swing by the reactionioss
. . ' ! ; - iy vlve _ y _
et ard s (T R L[| | I = | 6.1 SECONDARY PROPORTIONATE SWING PiLOT
s gy it D aen. wain ' l PRESSURE AND POSITIVE CONTROL OF PUMP
& 10 | Fled— = | Function ; If lever mction for left swing is poerformed,
M freteey 0 | 0 I the secondary proportionate pllol pressure
— J . 0 ' omn| | TTAYEL ETRALGT FHEREL L= A PELM) . : comes out of port (B} of p1|1._'.l valve (11
| (. R g i e o e e o AR L Ll = ,:“".m,. o Fal W i p— - The pressurs scts upon pori (PBESL) of the
e A ! pore———ey 1 1 | [ | 18 -lh' s ‘dLI—'i—'l-s"." m i ' : control walve and changss over the swing
| bl | | i S I __! : T W | st - sposl. At the same itime, the pressure
f e — : _ | e sl ! i B oy o sensor (SE7) detocis the secondury
Hi f Le e 9 L A& | 11 3 I ,.’ ¥ ':':1-: | — T = '. r g Wi M "'ﬁ' proportionate pilot presure and changes it
| c—a| T pu ,1 Tt g ...IFJ_,__ i — " e _:Li: ol | - j to a voliage outpui mignal, Then the pump
Iﬁ-__l-[ l_él;]#__ i 2 .- P : +—t |} = :E-. ! | ':351'_'-] o | Hm;.ﬂrtinnTLr 'mll'.'r |H\'HF'E'J delivern &
o Bt - : > : T = . ey . L I — ow nceording to levar strokes
| LT bo& T'H '], 13 —HEE 'f]‘_lq_:l"_:f:f T '.='|‘r{““m'_ comt | =l -r‘““-_l 5.2 SWING [LEFT) MAIN CIRCUIT _
" FELR L1 _.I_l1__.__-_i"‘l:1 ".‘.:. e 1 5 11 PRl . | T o Funetion ; When the swing spool ls shifted by the
-y e =T e AR mn AC O et __|,__| .l -~ - L . secondary proportionate swing pilot
- - 1 171 . Fif| wub_gien _' : . ? Tl + i e— ’_n.' .l'.'r R promure, the hydraulic pll, which has bosn
W [ HE FILET =gl | { TL I 80w | | t_ 1 r runping to port B of the swing motor,
g _i'r!""__l lal _L_llf‘f- | " f‘:‘:' -T"m . -I::IE'I': il r"! LL] e -| o peses frem pump P2 therough [ P2, and
11 |_b_._“_:__g.,5 il -_'_[__Lg',_l Ry 'y D piiwm] ! T'”T?' H Llina . LI 113:"_ ig supplied to port BS past the swing spool
= |‘H. | "‘I :| - | - , \ [ i | | -l o 6.3 HELEASE OF AUTOMATIC SWING PARKING BRAKE
Bl s H it il s | _ SR T - | —-41..| . Sroua. _ M- LI Purpose ; To prevent the swing motion from drifting
| T ,: - skl Ml o S nik neuiral
Li { ._] 3 | - ¥ "4 45 'TJ E“'T' i | | Ml L"; i o _H__J._ 4 Principle ; The mechanical brake operates in negtral
A LR il o i wl AL | ! ] pef jye [ B poEition.
| L | Mm;t“m}' | | 1 - Lot : 1 L i '! e, PR ! — J Ll | I?L" w  Function : IT thé pressores sensor (BET) delecta the
i v . -l :L . 741 1P ‘d_-ﬁ_p-_r!"——"ll_"' g secondnry proportionate pressure, the swing
[ L el | | parking braks solenoid selector walve (8Y
et gy L 4} s de-excited. This causes the primary
L g LA 1.4 il i F a4 W pﬂtll pressure (0 connect from part PG ol
i 1 'J:'::;,‘ i ™ [ | e Eid == tha awing metor Lo the relepss L'UI-'HII'.IEI'
'ti & L | 11 w A chambar and releassa the parking hruh'
— 11 | Foad BUCE r B4 DELAYED BRAKING BY 5-5ECOND TIME LAG OF
1| THE CONTROLLER
TR AT, e gy Purposse | To provesi the swing parking brake from
| B B | . L { operating when awing imertia ocours.
T }3' E ] E:! ﬁ 1 | Principle ; The swing parking brake operates five seconds after the swing
e | o LR 1 | operation is brooght to neutral
uﬂi‘," .~ #ﬂ" - 'fl"_ _T I Function : I the swing lever & brought to opeutral, the premsure sensoT
I T 'r:;'“. | — " (SET) detects that the lever is in neutral. Then the controller
1 iy ._.-1“- ol 1'-"1 i | —— . : rolonse the de-exciiation of solenold selector walve (5V-l) afier a
—- R — 1 | Lirme l.l,g ol five seconds and pctuates Lhe .lw:i:t:g_ I,:la.:rh.lhg brake
_— 6.5 ANTI CAVITATION CIRCUIT WHEN SWING INERTIA DCCLIRS

Purpose ; To prevent cavitstion whan the swing dscelerstion or swing
epernting levoer @ in noutmal

Principte ; (il is supplisd from the fesd circuit when the supply wide
becomes negative pressure during swing action

Function : (4] s sucksd from part M of the wwing motar whan presagure 16
negntive.

6.6 PREVENTION OF REVERSE MOTION BY REACTIONLESS VALVE

Purpose ; To hold the reversed revolution within one turn afier swing
action sbopa

Principle ; Prevention of reverse molor pressure from occurring

Fuonction : The circuit provenia roverses rotafion proasars fram ocaurTing
by bypassing pressure beiween the supply side A and the return

Fig. & Swing clmeult, at lefk swing side B while the motor s turning in reverse direction
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