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1.1 GENERAL

Fig.1-1 shows the entire electrical system.
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The electrical system of this machine is largely
divided into the controls and indicators on the
revolving upper and the drive system on the lower
carrier,

(1) The electrical system of this machine is
composed of the following systems for the use.

D Engine control system~ /including multiples
© Travel control system ]—(gggziac;ransmlssmn‘)
@ Crane control system '
(including load safety device)
@ Accessory control system
And, two kinds of micro computer units are
installed to control the above @ and @ systems.
(2) The revolving upper is provided mainly with the
switch controls and condition indicators or the
crane operating devices, and the lower carrier is
provided with the electrical (electronic) devices
such as the travel drive system and sensors.

(3)

The electrical (electronic) circuits, which
connect the upper and lower electrical devices,
are connected through the slip ring shown in
Fig. 1-7.

In Table 1-1, the electrical system is classified

into the respective system cireuit in the respect

of the use or transmission method, and the

numbers (SP..) of the relative connecting slip

rings are arranged.

1. Electrical power earth {ground) system
cireuit.

2. General transmission system circuit,

3. Multiplex data transmission (MDT) system
circuit.

4. Emergency system circuit,

Table 1-1 System Circuits and Connecting Slip Rings

Connect Canneﬁ‘
System Circuit ‘i'"g slip System Cireuit -i'ng slip
ring ring
@ Power (directly connected to 5P6, 9 (@ Exhaust brake operation \
1. Power battery) 3. Multiplex 4D Engine idle up operation
(source) | @ Power (conected when key sw. SPT, data trans- | @2 Engine air heater operation
and earth in ON} 8,20 mission 03 Winch inching operation
g3 Battery earth (E) SP16 (continved) [ €& Variable pump delivery
@ Engine start operation SP15 At :;:;{I}aio;n sing operation
Engifw stop aperation P12 ® Electronic meter indication
2, General 4 Parking brake operation SP4 ) Automatic T/M shift operation SP1
trans- @ Aux. brake operation SP18 @ Automatic T/C lock-up operation > .
mission S Parking light operation SP14 {9 Steering Joining operation SP2
® Lower Outrigger stowing SP13 (RK25011) )
operation signal (feed back to 29 Max, speed regulation SP3
M/L) @) Tuen signal and hazard
@ Pilot unloading operation - operation
@ Winch unloading operation - @ Headlight operation
(RK450) Taillight, clearance light and
9 Outrigger judging signal of M/L SP19 €3 license number light operation
@ PTO operation \ shift eperation }
3. Multiplex @ Outrigger operation €4 Emergency ‘shunt eperation .
data @ Transmission shift operation Self starting "“ot‘?r operation | SP15
teans. (manual and auvtomatic) SP1 1. Forward (FR) Sh_lft S‘_’gnal SP10
mission @ High/low operation s 2. Reverse (RE) shift signal SP11
& aWD/4WD operation SP2 3. Znd speeshift signal SP14
® Axle lock /free operation . .
@ Rear steering lock on/off SP3 I— Automatically operate for
; CPU trouble.
@ ;[::;:i:;nmode operation 4, Emergency steering operation SP17
© Reverse steering operation 5. Emergency direct connecting -
cable operation -
8. Emergency PTQ operation
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1.2 GENERAL WIRING SCHEMATIC .
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(2) CONTROL DEVICE

CIRCUIT SCHEMATIC
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Fig. 1-3 Control Device Circuit Schematic
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LOWER OUTRIGGER CONTROL PANEL
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EMERGENCY SHUNT CIRCUIT
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1.3 CONSTRUCTION OF SLIP RING

BRUSH HOLDER
SPRING
BRUSH
RING
HUB
BASE
ROTOR
RETAINER
STOPPER
10. GEAR
11. BEARING
12. POTENTIOMETER
13. TERMINAL
=y 14. SPRING PIN

T—12
3 K\IU

e L S S

Fig. 1.7 Slip Ring Assembly

NOTE : The ring number of the slip ring shown in the general electrical cireuit schematic
starts from No.1 of the lowest ring.
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1.4 WIRE HARNESS

(1) UPPER
Vv | Wixe Wire
o. |Color Function ki Wi :
ind & ire | Wire -
. Wire
NOTE 5 |Rw size Neo. |Color Functi . i :
W |Parki R ction kind & Wire | Wire -
WIRE COLOR rking SW. — SP-4 AV1.25sq size No. |Color o . Wire - -
SYMBO 16 |RW »  —Shi 110 | L |§ontrol _, Alacm Sensor | unction kind & Wire | Wire -
LS 2 15 ift lever » T levice relay (135%) |AV0.85sq 310A(Be. R| M-D.T. X2 SR size No. [Color Function kin::lre& ——
W E . * — : Py i re -
W - Whit = r IE(ey SW. « shnaﬁiggﬁrf » il N/LE) AV1.25sq 505 | R L SE(’I:H - EF‘{A refa‘;rer AV1.255q 560A( Gr |Fuse FI3 — H size Ng. (Colar Function kivﬁ.l:lr?&
e Br.Ww|&hmer . < - » DD : - — Fuses - 1
B - Black r shunthE‘r\lﬂ%__' Shift lever A - — Co?g)ul]er - = F19 F20 AV2sg w09 |75 [Emerz.qroee orn relay |AV1.25sq 634 | v.c | L& R Swing_, Control size
R - Red 22A | R. B |Shift lever — SP-15 1 |LW PN ?ellaam-l(lsfgsor = . SP-8 - 55{9%22 R pumnp SW. SP-17 " GooA lSe\rf,-r SW. ‘_"device AV1.285sq
v e = o » Y S clay %) 505 |R.L| SP-20 — B 571 |R.W | Euse box_, Rotar LR | Sying o ~pwing alarm [,
L - Blue 3 IR 1 A I 1 = (90, i00m) |AV085sy 507 | P.L. ! 511 |[RW| 4 lamp Sw,_| AV2E Py R L e s
Br B ue 23 YW (Ir-llrixke%r&r) S MDT : R i2 |L.B - fﬁf;*’d““?e " .L | SP-6  — Room light |AV125sq 60 — Cooler . alw Fcriyivic?be {mid-up, mid-lo) ”
arn i h [ 19 I o ide s . r.ail tem =
G o rown 24 | v.¢ [(Lo beam) 8559 114 |Bew| » - M/L et 507 |P.L | SP-6 — Hydr.ail 3 | LW | Accel. SW. « M.D.T A Y Jotarm Tamp oy o »
Green - = (Tels. mistake) " 507 temp SW. » 505 | Ly | Winch A V0.85sq 716 | YR | MD.T. -FIQ la
O - Orange 26 | R.G |Light SW. = » 13 |LR [ # « (IVSlt!L i P.L| 8P — g%‘gk. light . ¥ |inching SW. = * P : D.T. ~ (6K monstor) ¢
Gr - G % 12 op signal) * 507 |p.L - 606 | L.w | Aux. 836 | W | M/L — Swing angl
p ray 26 |RG [MD.T.  « Boom poi 0|LB| « o Boom lever SP-6 — Key SW i _park, sw, ~ SP-8 R sensu (17v) |AV1.25sq
9y . . - L. . } ! ; .
Pink =l point 120 | LB - N S.) 509 |Y.W| Sps  — 608 | R SIwmg —. Control 837 | Br » ., Length meter
S lghtSW' —Moni — M Sensor Fuse F11 A alarm SW. devi % {+12V) “
= oni. camera " 120D| ¥ relay ¢ 509 | v.w/| Fuse Vasg 608 | R ” Swi =i 833 | R » Angle mete
- 5 . —_ — n - r
R.G PR f“riss‘ goge - M/IL e[{llsl hoist A Fli M.D.T. AV1.25sq 510 E_l]ﬂrrg Jamip » 839 | W (E 12V} +
97 Wi ight 120F| v. g |Control _, A 512 |R.W /| M.D.T RY | M/L « Swing angle » — Press detect
L .- Winker)_, B | foviea larm Sensor -D.T. « 5P-14 sens g AV1os {24V 7
- comb. Sw, ~ M.D.T. , — s evice  relay ” 513A| G.W — ’ 612 | B s or (output) 4054 839 | R.w |Press detect
L [MDT Sound Y| ¢ - Overhoist W[+« Eaklinght - Gavy 7 ° ’
D.T. —- w. » {F) *
28 | Y [(R winker) \; Em : 22 |RB ?in"“‘(f'zgskr's.. ML - 515 | LW | Sogin, — SP-12 622 | G.Y | Fuse F14 — M.D.T 5 839A|RW|  » — press. detect "
comb. Sy~ M.D.T, N ay (145%) — (14 » ! . * = :
28 | Y |M.D.T Sound 122A| R, B |Contracl_, Alarrrg sf.:?;)or 517 | W.R | Alp press., Air press 22 G Y » - Farking 840 |RW )| M/L —~ - &) ’
el = alarm ” device relayi155%) 4 —— sensar AV0.85sq 623 |10 Contr. devis SW, ’ 1013 Y.B Low
31 | L |Shift 1224l R.B| + = Alarm Sensor 529 | WR | Fuse F19 — Gigar W | G pres, —  Accumulator B |MDT. = plasssw. |AV0.85
lever(;y —~ M.D.T. " relay(145%) # iehter (R1) | AV 1255 623 A pross SW. i 677 |[R.W ' =
a2 |G [Shift 123 [GR| + - Stop 530 | RL | Fuse F20 ~ jiirs AV2 O W | fpators  » AV0.35 ‘ " controller g
ever(Ry > 7 sol.v. 4 = ight SW, sg -998q Eo Bod =
32 | GB » Monitor : 125 | GR ML Allarm Sensor 530 | RL E_.lilge box_g,%?il f‘wleé SW.lav1.25 a0 pui Seld E{:I;a(om y |AV1.25s - e_aortﬁ  Wiper relay |AV1.25sq
—_ relay » arline SW. .2Bsq 62 LS1en . q EQ B Combi . !
camera # - 531 7GR mbinatio
32 |GB [MDT. - Back . 126 | W.G | Gophaols Preliftores S G |Fuse FI7 —~ Radio ’ 627 | GR b obit ’ 2o | 5 | Bocs ; n;BOdy .
33 Shilt uezes 132 | R verho: 531 G ’ Moni : # = Gontrol earth < bumer o0
LB |Tever (1sy~ MD.T. # i g‘ﬁ‘{’;h"'“ » 532 = coﬁ?éf-ﬁr “ 627 | GR davice ¥ Eo | B I{er SW. buser ’
34 | Br ﬁ'}‘ﬁ g 132 R PN O\lrerhoist R.Y | Fuse F21 ..;g&}nhination AV ’ sl I?o'?vggntr- ’ - body earth ™  ” ”
35 [w.L [Shit - ’ ot | W L o el sa2|RY| o+ T 2: 630 |RW|M/L  — Pressdetect |, 0| B |Gane = * ’
ever (D ” I.¢ . g_|
120G Y. W Jibe]l‘;ois]); ’ 136 |Br.w|Swing free gw ’ 532 | R.Y * Sound = 631 | G = 7 0| 8 Ea?tgw' -+ >
W - SW — Swing free - (signal} » =L +
8 M/L . 36 15 : sol. v 4 53 lewlr 3.\[-_cu-m AV0.85sq 832 |B.wW A = EO | B i“.thlﬂ;
3 C W PR . _, Alr - oy —- # .
6 | Y.L d:\l;litcl;)l — gla}d power . & » » use F16 gaugp;ess AV1.25sq 633 - £ ’ EO | B OIREZonI;r
36 | Y.L = ST 137 | w1, |Woerk  _ Cab to 534 | W.Y | Fuse F15 —Qombination B r - EE.'EGSS. detect panel  — 7 s
. — sol?vai}nload i o light SW. ~ Work [?ght AV1.25sq 534 | Wy SW. ,, 634 | R.Y - :”hfor slgnal} # = 15 [Horn
- » . 13 - . — dib, i - »
36 | Y.L s — Tele. length WL —work light = Qﬁeﬁ"“‘ml # indi c‘%%'\ﬁer; i EO i:‘:tf:h i
36 | Y.L wﬁ;}rﬁect }b A AVO-BSSC[ 138 L , Boom 534 | W.Y Elllefgssteer F P 635 | R.L # - ) % B ShtlgigSW — %
. r = nch inching. - . » punp 9w, fuse F15 » N si > : *
P swing free S |AV1.25sq 143 | o.w | Jib exten/ wrocl light 534 |wy | Bgel 436 | B.W v = %"ﬂl) B0y B Emlo{nito; - »
; » — Crane OK - Y stow SW, M/L AV0.85 SW. e ’ » 8 (E) ’ Eo | B |Cooli a
sea| & |pT monitor g 151 | w.L | Elec. meter .85sq 534 |W.Y | Fuse F15 — DD.SW 37| B P G Cooling  _, N =
0 SW. — (]3011_trol AV indi, select — M-D-T. » current & 66 (signal) i g0 | B [Boom hei
2 |70 [Key 5w device 0.85sq 155 | R | M/L = tlExti’stow Tamp 534 |W.Y © = SW. panel 3| B PN Leng[t[lz-ll meter - 2og oist_, =
: .~ . . & D i
R IETRITTT M.D.T. » P g = _»engthJOKmom # 535 | W.Y | Fuse F22 o Wiper 664 | O e . 618 | L | PTOSW, __gy‘:ﬂgh anload -
~ |br. SW. # % relay # out put) g 61 '
55 |o.w [U/R cont. pan ’ 159 (G.W »  —iTels, mistake = 535 | R.B v -  Wiper 5| ® » —~ Angle » o - i g]l::h’oll ’
(exten) e » 62 ]amp}OK moni # 535 | R.B Fose b l‘l'lO?Or * 666 | R.L me :I’ {F} 690 | Y.R DD DD e.r
g : 3 " N % — . i r
56 | O (Sb;w , — 0 PN é&lrescope - Fuse box, Kigzr N . (out put) . Y o controller gy 5 |AVL.25sq
57 | RB P ’ 202 | B.w | Room = 535 | R.B » _ Windo 67| B » _, Press. detect. ad s E\B lower
B (Hori) =~ 7 ’ V| tight — Door SW. AV1.25sq washer ’ 667 | B = ’ 692 [LW| DD :
58 |R.W " 208 | Lp |Front Prent 535 | R.B |Fuse F29—Blower SW, sk PR . v e OFF
- {Vert) - P wiper SW.™ wiper rela ” “light wip. SWS_ 3 f 663 | G controller v 693 | LB - amp e
61 |R.W ” 208A| R.W » L 636 |R.W | Key SW. — Bmerge L M/L - T - * < DDonlam
Wl - - - » 5 * = shunt§w. ’ 668 | G.L |DD {outpub) ’ 694 | .G | M — DD controll : »
62 |LW|. .7 208B| Y.L | Front — 36 |R.W »  — Speed/tacho  {controller™ ” » TR T (Travel ;gStersi 1) "
(R. [r.} - : wiper motor 4 5 select. SW. # 669 | y | Gontrel , O 310A| W | M.D i .
208H - 36 |R.W trol _, Overload st T. - Shift
63 |R.G » Lw » o Irw # = MD devi $op ift lever 4
L fe) o s St {Her R DT.(x2) 5 ce release SW. ' |AV0.855q E0 -
64 |RY |/ ’ 208L| L .« Erwi b 536 |RW|  »  — Fuse bo RIRCGL 5 > ¢ B _|[Shift lever — Body earth | -
. tR - 5 . . SW.{ P X rs £ ¥
65 | LG &rﬁ'ﬂl‘] 209 | L.y |E¥: wiper SW. _Fr Jvi - 536 | R.W . _ CPU 673 | G.L | s/, — Bxternal Eo | B . - - -
G reary — 7 = {(wind. wash) < relay per . rosst SW. ¥ 676 alarm indi. ” 145 | R |Begm hoist
66 | LY | 7 209 | LY » < Wind wash b36A| Gr | FIL < - Y | M.DT. — ymaate  [avias L.Sw, " ML ’
n.lsj i . — L ” * # g er -2 DS 1
20 | v |si fdon shily 302 | p | Homn motor 536A Gr | FL1 - N 677 [RW| » o Engoverrun 22A| R.B | Gontrol — Earth
Slip ring — M/L relay < Horn SW. A M.D.T. (X2) # buzzer AV0.85sq 2 i
110 ’ 302 | p 536B| R.Y | Emerg 678 | R.y |Boom 2nd_, Boom 2ad 7A | LB | M.D.T. — Spund
L [Control - L - 1 dhunt sw e Key SW. R - speed SW.— speed sol % alarm "
deyvice AVI1.25s - % 55 : 670i| ¢ [Ceoler : 28BA | Y.B »
110 | L [Covtrol < 1 307 | R.y |Shil 0 |WB| Fuge F1? — Eogine coali . — Cooler cam. = i »
device Alarm Bensor| 4 lever (RA) — SP-11 A = son Sty B 6 ing unit™ press unit |V 1-2584 328 ©
relay (155%) | Y0855 308 | R, [Shilt 560 | R | 5p9 — Homter k| L[ - o M.D.T. — Back b
| lever (RAY ~ 8p-10 v 560 - = Cm;trg‘l- panel i 681 |GWI N ’ =t !
I " . Fuse FI3 - — . ‘:.I‘IDIT‘ ‘_SE‘IA‘E idle up
2 0 |goescope ., Teles
correct !‘)\V‘ CUrre:::LogﬁL B
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(2)

LOWER

NOTE
WIRE COLOR
SYMBOL

W - White
+ Black
*» Red
*+ Yellow
»« Blue

r *** Brown
»+ Green
-+ QOrange

r-- Gray
«+ Pink

~ = m

9O0awer

1-12

Wire | Wire Wire Wire | Wire Wire Wire | Wire Wire Wi i Wire
) . . . : ire | Wire :
No. |Color Punction kls?iczle& No. |Color Function kl;i(z]e& No. |Color Function k‘:iie& No. |Color Function km_d &
f 517¢
154 |lgw | sp.a Parking O/R._contr, v. i He. meter i
=~ bk AV1.25sq 64 | LW | MDT. » oriz) AV1.25sq 526 | Y |[5- e Hourmeter |AV1.25sq E0 | B oﬁﬁﬂge‘é‘é‘t‘ Bif-Body earth |AV1.25sq
17 | YL |MD.T. — (entering g 64 | LW |DRcontr, b o horin| 7 528 | W.L | Fuse box_, Aux-battery | pyggq EO | B |M/Lselect—> # ’
L.OW. .Fr. . relay
22 | RB |SP-15 — Starting * 65 |RG | MDT. = (L Rov) » 549 |RL | po — Hr meterrelay |avy 955 E0 | B A ”
Clearance _, Tail lam ) O/R, contr. 7 ; ] :
26B| Y light relav_’g;lmber [famr 6 |R.G 154 comt {[..Re. V3 ’ 564_13“‘ fﬁé’{y‘”ake"fﬁ‘n}ﬂﬁ] v ! EQ B 8{5&. box < i i
» eatance iy
268 | Y — flea , 66 |R.Y [MDT. = (1 Re k) ’ 564 |Brl|MD.T, — Bxhawst [ EO | B [Body earth « Tachograph
26 |G.Y | MDT. — Under » 66 |RY |JRconte ’ 568 | R.Y | Sp-17 — Emerg.steer. » EO | B " e g
Under . i | i
26A | L | pBCRT | o> Under light " 67 |LG |MDT. = (Rpe v » 570 | Y.R ggse box _, g?:\?r light “ E0 | B |Hourmeter — Body earth "
264 | L + — Tachograph P O/R contr. ” ! Lock pin Auto- i
i gapy 67 | LG DR ~ RRe.V) ’ 601 |G.Y | MDT. — [orhgin g 506 |W.Y |Aut-greaser. Air heater | py 959
26A | L [Tachograph—Under light| ~ 68 | LY |MDT. = (rpe g 602 |GR| - Lock pin ’ 561 | O » - Autogreaser|ayy 955
ne. 1 . 501 V. pump i .
26A| L |Under light-HENgth mete] 68 | LY [OR contes o v ’ 605 LW | » ~ Winchinch. | se2low| o« v ’
27 | GR | M.D.T. - Left tum s 69 | Y | sp.1g — Dulrieger . 605 |LW| » - Winchinch.| -, 563 |OL| + « ’
28 |GR P gg;ltm}_ AV1.25sq 72 | ¥B|MDT. — He meter » 607 | LR | Sp-18 — Auxbrake ’ 525 | p » - Auto-greaserf
T— o3 A pump
31 | L ¢+ o Fegnsmission 307TA| YR | » « SP.1 ’ 653 | RV | MD.T. —» fax-speed |,
32 | LR Y AV 2sq 308A| Y.L ?  « $P.10 ” 655 | R.B » - Swing lock »
v pin
32 | LR |Tratoinis Back buszer| 403 | G |glop lamp, mprT. ” 660 |W.L| + — Lockpinin| .,
33 | L.B | MD.T. — Jransmisssion |4y) o5 403 | G +  — Stop lamp » 661 |L.W » - Lock pin in »
% ” & Salak; 1 A E
84 | LY = o 406 | WL | ™ {Errenator) 14| ¥ | - — Brakeoillow|
3 |Lw - ,, 06 | WL [Rlfernator - Ind speed |, o1s|wi| » > Syowgbrake |
36 [Bew| » - PTO ’ 412 |B.Y | Safty  siarter relay |+ 2| yR| - - IMAlter “1
36 |Br. Fuse box Batter Air heate Low oil. | .
t.W| PTO sol, «-P(PTO W) # 506 | R ,{j'“ Y~ Anerler | AVissq DI2[ YR | 7= gl Sl Press #
36 |Br.W v - i‘;ll‘.?r.governat # 506 | W (Dg’et;?&tﬂ:al—r Fuse box | AV5sq 407 | B *  + 8peed sensor ]
36 |Br.W| M.D.T. — PTO sol. v. # . 7 Speed sensor 3 color
so 506 | W.Y | Fuse box — SP-7 AV2sq 408 | W ged sensor | | 3 colo
3 |Bew| - - : 506 |WY| + —8P8 > 835 | R » >Speed sensor | [ 1 55
42 (LW » — Al heater » 506 | W.Y | Fuse box — SP-20 AV2sq E [pealf| » « Speed sensor
Steer. mode Alternator __ Alternatar
44 |GE » - g » 508 | W.Y (R Tl (= (D) terainall AV1.255q 07| B | » ~ EngR b
s |[GL| > 2 g 508 | R.W | Fuse box, gp.g ’ as{w| - Eng Rsensor || 3 color
- shiald
48 |G.Y o Slgf;ct valve » 510 |[RW| sp5 — ?Ji;tfry ” 835 | R ’ - EE;},%;JP} }1252,_
IW/AWD M.D.T. and ” . '
46A | W.G T seleet valve ’ 510 |[YW| SP-§ - ACC resllgv ’ E [ealF gﬁi%lio‘sensor J
47 |Br.R #» = T.C. lock-up » 5104 R gflod espeed_, Fe‘i;t‘fry # 409 | W » — Fuel sensor )
48 | Br » — Whigke ’ 514 | V.G | MD.T, — Bear == ’ 416 | L e Twist
48A |low v Axle lock p . Eng, [ G
G ~ lock S14A| G ? =SP4 ’ lo | w = o semsor | | 0.75sq
43B| G 7 = pxle lock > 516 | B.G | SP1z — Eng stop g ar | w e e y
49 |low »  —» Steer mode » Battery relay T/C oil temp, |) twist
3 519 | W.B | PEN S inll—vF'II;se box| AV2sq 411 | W v - el P pair
N I3 . Fuse box , 2
50 | G.B - & 519 |WB|SPy ~ Rusebox | a8 | L Ve [ 015592
55 |0.W | M.D.T. — g{\!}ef{g;gg' vl e 519 |W.B| SP-9 — Tachograph |AV1.25sq 502 | R r o« 8P-) A
O/R contr. » ~
55 |owW oR contr. _, lextension) w 521 | R.Y Elllse box _, 03’5 contr. 5 504 | W 4 «  8p.2 3§g}or
% : o~
86 | O |MDT. = ot ’ 2L [RY| + - Swingleck | El | B * « SP3 19524 |
O/ contr., ke A i p P .
%6 | O lbox ~ (stowing) ’ B2 RY v Gye lock pin ’ E PealF] » « Slipring |
O/R contr, » Axle lock pi [
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2. ARRANGEMENT AND CONNECTION OF ELECTRICAL APPARATUS

2.1 ARRANGEMENT OF ELECTRICAL APPARATUS
(1) INSTALLATION OF ELECTRICAL APPARATUS I[N CAB
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_ ]
RADIQ CAB LY . I i
COOLER SH. (OPT) M D. T, MULTIPLEX DATA ;
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(2) INSTALLATION OF UPPER ELECTRICAL APPARATUS

A
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(3) INSTALLATION OF ELECTRICAL APPARATUS ON CARRIER (1/2)

OUTRIGGER CONTROL VALVE (SOL.)
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INSTALLATION OF ELECTRIC APPARATUS ON CARRIER (2/2)
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2, 2 CONNECTION OF ELECTRICAL APPARATUS
(1) UPPER HARNESS CONNECTION IN CAB (1.72)
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UPPER HARNESS CONNECTION IN CAB (2/2)

i L
31 7% ;‘ solerafma | [axmlan]mal X fewslenlesr i u i el B e e I G
R LA/ N et 1L o1 [na| na| i fraefres fre [ [ [l ms || (708 {ma)rex|mr[ra @ | 7oy [rm s fron
€54 [65) (654 612 (810|407 6 ai‘leBir E}eruaefaﬁ sﬂ: Eul SIDE v R W LD = e
Al M (WL SIDE)  CN-2098 F i ' G
i s =
Lk L) o 1pal e F a6[em Nemanans R T D I e f
(M/L SIDE) Cﬂ-?@gc W (122 (198 |11 1] 3¢ | 128 [183[1EE|1iE |12 ]110 Lllifﬂlﬁé!ll:ﬂ?uﬁl;;l e ﬂ'“_'ui E:l P-“
M o siE CN-209A
o | MTTON-307T F
WINDOW msnm. T —ROTARY LAVP SW
' (Rkzs0m) =7 23
ONB7(2P) T ' IEi'I F
'] M (N8 F
l
Mpjopg €N-305€ ‘o |TActoveTER, - e i
SI08 SHIFT TEVER |INDICATION .~ WiNogw > ek vekliel [V ‘f-*-P‘?i ‘ i‘?ti!iﬁiI HEATER SH. OIL COOLER SH, (0P}
O/R PANELN\{ SELECT SH. '\  WASHER il kil Y B M i KR i COOLER
15 5 " 7 M CN-904 F l W, (OP)
n e = AERG ) CN307
=9 e i ﬂLﬂ‘-'-ER SW.
° .. i e e SHUNT SW. — = - —-O ROTARY LAP S¥. (OP)
L1x . e E’ o i | /__ OVERLOAD EXTRRNAL
i \ ]// WL b : \ 5 © ‘ INDICATION RELAY R2
214 TO MOT M CN-89 F M CN-88 [:E_j o o i _-'-" OVERLOAD EXTERNAL
/ EEEEE INDICATION RELAY RL
N JO0N LIGHT i o WIPER MOTOR [ I
! ! “Tyiren BRI IGEIE N RCIZM L[GHT
| o WIPER RELAY ] Dl el A R \
1 ; va . a1 [ [p=a) 08 [ SHING TURN ALARM FIELD COMMUNICATION
— 1 L LLL s . J
° L S, PANEL\ TO MOT M CN-89R F _DETAILS OF 8 !
[:I © e =] Il = ofl 4 (M (N-275 F| 275 F
& Eo  CIGAR LIGHTER STQACCELDRATOR SV ; PR —
- — _ | 51 138
{ £ DOOR SW. L? \%ré fan Iﬁi kR lml' I| ] | o SfjﬁlEll\iEI{ORN) oW | B
VIEW FROM C-C B ﬁuﬁ} lﬁh‘fw_ P R MW JiEN M oN-237 F :
M N-220 F M oovog F
|y ISCE - S u-_q
ARENTER RS ERC ] X
R e (A Y (R o o o ﬂ]% m
M CN-219 F M o7 F ON-200  F
A,
WINCH LEVER CN 238
— al
| roafralm ) Xnrefns|  [nuspr|| =) [refne] X rehalm] T CARRIER CONTROL PANEL i SWING FREE)
A M N N ED N T BN G S G D O B BB T I P o e M (N-251 F MAIN WINCH LEVER(SWING FREEF
M ON-218 (SW. PANEL CABLE) F WINCH IXCING S~ R0 del [5e ] (3%
] ey D EF
P— | (@ SWING LAl (e
'H—IU PPER MD.T. UNIT | 5 019 @ i M v T
- - u T n _ it
& E&f_ Zﬂi 3 \ 350 / M (N-2s0 F
b1 ]
22, }o 10 coupmaTIoN sk, e Q. Ol _DETALIS OF D
\ % wOrE
EI: 15 }0 To SHIET LEVER CN220 Fo WIRE COLOR SYMBOLS
o T i W ses WUTE  Breee BROWN
TRAY sae ™
* QUTSIDE CAB | INSIDE CAD 5290 O ) CIGAR LIGHTER B BLACK G GREEN
R s RED 0 e ME
SOUND ALARM WIRING DETAILS OF &

Y oe= YELLOW Grees GRAY
L ses BLUE P +e¢ PINK

https://cranemanuals.com



(2) UPPER

HARNESS CONNECTION
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(3) INSTALLATION OF ELECTRICAL

HARNESS ON CARR[ER (1/2) ﬁsg_grfin |||t“f‘:g1u\f
fRma o in ik 0% 201y

TR

W oSt STopg

<]
"y
CN-48 F
VIEW FROM G
=== (YITW FROM FRONT OF ALTERMNATOR)
27 | 268
GR |y
EO |51&
] 16 L0,
Ry
CN-1 F TR
B[ Rw
F
& ! ; %‘u
M ] i ; %‘-"Lﬂ {:}I—
; M CN-102 F
i
=t
it
} Le l LI |
LY LY
! £3 |EO EQ | 413
2 :. LW| B Bl Lw
Ei Ii’ M oN-3 £
‘ '*ia == ==
[ A 268| 28 28 | 264
Y |Gl GL| oy
F 514 |[EO || [EO [S14
A Y6 | 8 g | VG
M CN-4 F
2 62
( gaw O Ry
%Im; :%HB
M ] F
i CN-101

CONNECTS
TO ¢N-118Y

CONNECTS L 1613 | 522 23
TO CN-27F LY | LW "2 G/W ”c w'—'}. GW | R | LWLy

402 140 [SR2R| 24 | 12 1
BY | oW | RG] 6B | Wy W

CN-23 F
M ON-111
=]
\
| M o~
[562[561 | 06 I_soe 561 | 562 J
0% Lo fwy |l [wy |0 | ow )
a1 L . 563 525 || | s25 S&
Cy 06 [«06 |12 | [112 206 [506 0.1, P i 0.1, -
AN 08 U 0 F
2.8 5% €0 | [€0 526 M CN-37
N i [ ==
VIEW FROM IREAR RELAY WNIT) [ v ON-10 F VIEW FROM JCFRONT RELAY UNIT)

https://cranemanuals.com



INSTALLATION OF ELECTRICAL HARNESS ON CARRIER (2./2)
1C SITELD
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2.3 FUSES
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GAUGE POWER SOURCE
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PTO
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22 20A WIPER SWITCH
WINDOW

WASHER |:> The [uses used in this machine are automotive
COOLER fuses of 10 ampere and 20 ampere.

[Fovin | sears @
75 o] sease ©

4
In the case that the same fuse is frequently burnt out, it is considered that the cause is not determined and
not repaired. Insuch a case, absolutely do not the burnt fuse simply with a fuse over the specified capacity.
\ This could burn even the wiring and electrical apparatus.

2-10
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3. OPERATION OF ELECTRICAL APPARATUS
3.1 OUTLINES OF APPARATUS

TRANSMISSION CRANE OPERATION
SHIFT LEVER | [ CONTROL PANEL
OUTRIGGER __ — LOAD SAFETY DEVICE
CONTROL PANEL — STEERING WHEEL
LEVEL — \J — ELECTRONIC METER PANEL
\ — CARRIER CONTROL PANEL

TOP PANEL

SWING
LOCK LEVER

WINCH
DRUM LOCK

KEY SWITCIT PANEL

— ACCELERATOR PEDAL

— PROPLL BRAKE PEDAL

— WINCII LEVER LINKED PEDALS

BOOM TELESCOPE SELECT LEVER - — CRANE CONTROL LEVERS

BOOM TELESCCOPE CONTROL LEVER —————
SWING BRAKE CONTROL LEVER — |_ CRANE OPERATING SPEED
CLUTCIH LEVER — CONTROL SWITCII PANEL
— BOOM HOIST LEVER LINKED PEDAL

B Arrangement of levers and pedals is changed according to specification.
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CARRIER CONTROL PANEL
AIR PRESSURE GAUGE

STEERING MODE VOLTMETER
seLzcron e y/—
< SWITCH
ola ;{ﬁf.: Lo i\
CPU TROUBLE

~ ALARM LAMP AND

AXLE LOCK/FREE SELECTOR SWITCH — an
RESET SWITCH

\.__,_

=

LT

PARKING BRAKE INDICATOR LAMP — | "%

| DYNAMIC DAMPER
SWITCH (OPTIONAL}

AUXILIARY BRAKE INDICATOR LAMP—"|

ewd l LOw |
Hiwd nmnw
..‘::, \ \ II{IT
T \ \— PARKING LIGHT SWITCH
PA HIGH/LOW SPEED
RKING BRAKE SWITCH SELECTOR SWITCH

2 WHEEL/4 WHEEL DRAIVE
SELECTOR SWITCH

REAR LOCK PIN SWITCH

ELECTRONIC METER PANEL SPEEDOMETER HIGH BEAM INDICATOR LAMP
TURN SIGNAL INDICATOR LAMP(LEFT) TURN SIGNAL INDICATOR LAMP (RIGHT)
FUEL GAUGE \ l TORQUE CONVERTER
] | OIL, TEMPERATURE
GAUGE

.

N

=Y -

%m - -

O o urmeR 09

= |-=®3.7 =

(De clle ]

. 1] | .mm&‘ Kowm .:n.u Iua-.n
OECEEEREN _
Pe=0 Hsr LF= iagbd gh¥d vER TS o.y T

/ / /’ﬂ‘ r/‘,lob
Z L. ODOMETER
WATER TEMPERATURE GAUGE
MISSION FILTER CLOGGING ALARM
!

LAMP

FULL ACCELERATOR [NDICATOR LAMP

LOW AIR PRESSURE ALARM LAMP LOCK-UP INDICATOR LAMP
BATTERY CHARGING ALARM LAMP — REAR STEERING LOCK PIN OFF INDICATOR LAMP

REAR STEERING ANGLE INDICATOR LAMP “—REAR STEERING LOCK PIN ON INDICATOR LAMP

W BRAKE : :
FLUID LEVEL ALARM LAMP —/ /
LOW ENGINE OIL PRESSURE /TORCON-

LO /‘./ﬂ/ln/“/

3-2
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LOAD SAFETY DEVICE PANEL
(OR MOMENT LIMITER - ML)

TROUBLE ALARM LAMP

BOOM LENGTH/LIFT INDICATOR
JIB OFFSET ANGLE [NDICATOR —
BOOM CONDITION INDICATOR LAMPS \

BOOM CONDITION SELECTOR SWIT\CH

— WARING ALARM LAMP

—PRE-NOTICE ALARM LAMP
ANGLE LIMIT ALARM LAMP

PICK & CARRY INDICATOR
LAMP

@@ - L O
@ @
@ ( I ®
(OO
T-Ldmin
LY
I=uh
BOOM LENGTH/ /@ 1000 ey
LIFT SELECTOR SWITCH—T ..k
MAIN/AUX. /@
HOOK SELECTOR SWITCH’ s F4iq mANY
[a]le]elele]lsle (

SN

LL} IR Sqwd Bayy

L-WORKING AREA
INDICATOR LAMP

| LIFTING LOAD
INDICATOR SWITCH

o CHECK SWITCH

/
/RADIUS

RATING/LIFTING LOAD INDICATOR

/ /
LIFTING LOAD RATIO INDICATOR LAMPS / /
/i

INDICATOR
BOOM ANGLE INDICATOR SELECTOR SWITCH (LEFT)

OUTRIGGER EXTENDED
\ WIDTH INDICATOR LAMP
OUTRIGGER EXTENDED WIDTH
SELECTOR SWITCH (RIGHT)

OUTRIGGER EXTENDED WIDTH

QUTRIGGER CONTROL PANEL

VERTICAL/HCORIZONTAL

CYLINDER SELECTOR —_
SWITCH

LEFT FRONT OUTRIGGER
CONTROL SWITCH

ALL OUTRIGGER
SYNCHRONQUS —
CONTROL SWITCH

OUTRIGGER POSITION
SELECTOR SWITCH

——

LEFT REAR OUTRIGGER
CONTROL SWITCH

-

O
N

£
@

O | —EXTENSION/RETRACTION
SELECTOR SWITCH

fmi

[

| -RIGHT FRONT QUTRIGGER
CONTROL SWITCH

OPPOSITE DIRECTION

INDICATOR LAMP(RED)

~—~NORMAL TRAVEL DIRECTION
INDICATOR LAMP (GREEN)

I

~—RIGHT REAR QUTRIGGER
CONTROL SWITCH

O fm| /“”"‘:P.‘:f‘:,.‘.fﬂ'm‘ |

https://cra?lér‘?lanuals.com




TOP PANEL
OIL COOLER SWITCH

CABIN COOLER SWITCH
DEFROSTER (BLOWER)

SWITCH
RADIO — COMBUSTION HEATER
CONTROL SWITCH ROTARY LAMP
SWITCH
\
T L[5 ¢ °
| ni 0 —— — -
EQ Onf
o|[OE==0] | © © 2 ‘L .
: T 1 1 1 1
Kt S B R 7
.-
OPTIONAL
CRANE OPERATION CONTROL SWITCH PANEL
_ LOW ACCUMULATOR
; . ggER}?IST ALARM LAMP PRESSURE ALARM LAMP
Wy g MxéEEKOPEL N ~HYDRAULIC OIL
g TAKE ALARM LA-"‘P] TEMPERATURE RISE
i ALARM LAMP
y

i3 _J
OVERHOIST =
RELEASE SWITCH - e | 5ro Il PTO SWITCH
BOOM LENGTH
MONITOR LAMP ““‘\ = ]| -BOOM ANGLE
AUTOMATIC' STOP *e |I *s MONITOR LAMP
RELEASE SWITCH ‘\ir‘”@ At EXTENSION /
= dn STOW-ING
o | MONITOR SWITCH
/"’ 1
// oN ON -
QFF oFF a7
— |

\SWING LOCK/FREE
SELECTOR SWITCH

SWING ALARM LAMP SWITCH
WORKING LIGHT SWITCH

3-4
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4. MULTIPLEX DATA TRANSMISSION SYSTEM

4.1 MULTIPLX DATA TRANSMISSION

{M.D.T} SYSTEM

(1) In the hydraulic truck crane the transmission

and receipt of electrical signals between the upper
and the lower are generally conducted through the
slip rings.
Besides, in the case that the transmission and
receipt of operation signals to the lower {carrier)
and various sensor signals from the carrier are
conducted in the rough terrain crane, transmitting
each signal respectively through one slip ring
requires massive slip rings.

Therefore, excluding the electric power source,
earth and other basic circuits, most of signals are
transmitted between the upper and the lower
through electronic treatment with micro
computers. That is, the system of combining and
transmitting many digitalized signals as one
digital signal through one slip ring (one
transmitting line) is adopted. We call this system
as Multiplex Data Transmission (M.D.T) System,
Fig. 4-1is a block diagram showing this multiplex
data transmission system.

&

/
:

& 2 siHm]]#]<]

= 80

ELECTRONIC
METER INDICATION

I

SWITCH INPUT
SIGNAL INDICATION
WITH LAMPS

—

SWITCH INPUT SIGNAL
INDICATION WITH LAMPS

MICRO COMPUTER UNIT
(MDT UPPER UNIT)

| .
:] ANALOG -l
L SENSOR SIGNAL

SLIP RING
x1 UPPER
%1, X2 SHOW i '
MULTIPLEX DIGITAL O Q
SIGNALS. L
- 5- ' ) LOWER
g P& : -
| ANALOG
SWITCH < SENSOR SIGNAL
MiCRO COMPUTER UNIT L -
SENSOR SIGNAL ——1—> T UL - =
L " ( (MDT LOWER UNIT) | SIE
1 SENSOR SIGNAL
i -

A4

| ACTUATORS

i (SOLENOID VALVES, LIGHT TERMINALS)

Fig. 4-1

Outlines of Multiplex Data Transmission System
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(2) By adopting this multiplex data transmission
system, the following measures also are available.

(A) Funetion of Interlock

By input of one switch operation signal, combined
output of more than two signals can be issued.

Operation with condition is conducted, such as,
when input of combined operation signal is
operated, if this combination becomes the
dangerous side as the operating condition, this
signal is not issued to the lower side.

Indicator Lamp and Reset Switch
for CPU Trouble

Condition Indicator lamp
(B} Function of Error Check (Watch) CPU CPU trouble | Lights up (red).
In this system, when abnormality (error) such as IRESET Normal Does not, light.
abnormal voltage of the electric power
disconnection of the signal wire, or
incongruousness of the signal and action, ete., the ~
control section of the micro computer has functions IEACRIORPOR TROPELE MODS
to detect this abnormality, and to take measure to _ <3 . 5
prevent the machine from wrong operation, and T
further of watching in order to indicate and warn ) ald
occurrance of troubles. A
4
These functions are controlled by ROM (read-only- el B KOBELCD (et frovnse
memory) which remembers the basic function and |@ o] o[afi]m]m]E]L] —

CPU {central processing unit) which computes and
indicates execution.

By this, this machine is designed so that it does
not run away even if electrical trouble would oceur )
in this system. {Example of Indication for Trouble Mode]

Further, this system has also function to indicate
trouble code which will be a help to quick service ,]

follow for reference of troubleshooting when
electrical trouble occurs.

o
:
| I

- J\. S J
A B

ERE SRS SRS

A ~ shows trouble of upper unit.
B ~ shows trouble of lower unit.

Fig. 4-2

4-2
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42 ARRANGEMENT
(1) BLOCK DIAGRAM

ALL OF THESE GAUGES ARE

UPPER LOWER RESISTANCE VARIABLE TYPE
MDT UNIT | + 94V | +24V MDT UNIT SENSORS
2V s SLIP RING ] == “'/—-'- 1
SWITCH CPU MISSION - 4 CPU ANALOG | FUEL GAUGE 4
P INPUT | \ Y. INPUT . -
SIDE : CIRCUIT [C hraxs [ c CIRCUIT
CONSOLE | FOR TRANS{MISSION RECEE | e e - | [OIL TEMPERATUR
OI/ (o MISSION |, MISSION AD (GAUGE
]
o . | CONVERTER | e _
.. _T7| PPLATE) | (E1) L [WATER TEMPERA]
| - | [LURE GAUGE |
IEREA RECEIPT Co TRANS- i
4 MISSION
—0 O—s
SWITCH fi INPUT
& METER } [] 1 . CIRCUIT SENSOR SWITCH SIGNAL
PANEL ! - - - . !
+24V \ [+24v /
OUTPUT ROM ROM (o p (RELAY ~o
1 | CIRCUIT ! PLATE) SMALL PULSE SIGNAL
' . P PLATE) . === )
Q, ! < | SPEED SENSOR |
" POWER PowER | 49 P2 ietoripmtmindec-e |
t24V P PLATE ‘ +24V JUUL  [ENT RPM 7
P PLATE SENSOR |
Fosme | +5V 12V hmmentDSS
| ELECTRONIC | Q— g
LS : : i f
- g +24V
+ 24V
) ) : RELAY RELAY
/ DATIERY === ColL CONTACT
RELAY H )~ —o— 7
(CPU P PLATE) \D—O ﬁ IRE]..AYl
KEY _l_ + 04V IDRIVEI I I
SWITCH | _ (CPU PLATE) _;cm- : : | RELAY CONTACT
E) ICUIT | | | POINT QUTPUT
| | | }
' |
| Lo o—1
OUTPUT VOLTAGE ’ SUP NG L -
(RELAY LARGE P PLATE)
1. From power base plate :
+24V .... Action, relay and transmission.
+5V ... Power for CPU control, bar indication relative to

operation amplifier and analog sensors (fuel gauge,
oil temperature gaug and water temperature

gauge).
2. From R (small) base plate (lower CPU):
+12V .... Power for pulse sensors (speed and engine rpm).

Fig. 4-3 Block Diagram of Transmission System
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(2) UPPER MULTIPLEX DATA TRANSMISSION UNIT

1. Whele Construction

| ; 2 1. MULTIPLEX DATA TRANSMISSION (M.D.T.):
/ . UPPER UNIT
| / / 2. RELAY BASE PLATE
E’E S S [ /_ - qJ (RELATIVE TO CRANE CONTROL AN CARRIER
cTTT T T i“' ¢ /9 CONTROL)
[ @ | : 3. MOUNTING COVER FOR ALARM BUZZERS
| | | _~3-2 3.1 ELECTRONIC HORN
J ; - d 3.2 BUZZER
RN Ay —— - .
‘ @'Eh O] P 33 53 BuzzER
Hl@ i| S8 + g 4. EMERGENCY CABLE CONNECTORS
]
| i L% = L3y
l [ ’a——t & 3
AU o o e :
| | 4
|
IL A [ 1 [ ] | | [ & | A

(CN201 CN?O'% IE? {2 CN20T7 : Ng2l£8 o

\3 -1 |

1

CN202 CN204 (N206
d— Ppd " P C—
A

VIEW FROM A

2, Construction of Upper Unit

GREEN ._
YELLOW __

1C
s P PLATE
~7 CPU
BLACELJE P PLATE
i
]
1
\»

4 -4
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CONNECTION OF UPPER UNIT

3.
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4. Arrangement of Pins

CN201 Cap Housing 172517-1 White 2LP AMP CN203 Cap Housing 172513-1 White 9P AMP
(21 17<]16 12) 9 6)
11 6 ] 5 1
Plug Housing 172501-1 White 21P AMP Plug Housing 172496-1 White 9P AMP
Pin No. | Wire No. Specification Pin No. | Wire No. Specification
1 48 Exhaust brake 1
2 42 Engine heater 2 501
3 3 - El
4 26 Clearance light 4 503
5 27 Left winker 5
6 28 Right winker ]
7 151 Indication change 7
8 536B Emergency shunt B E
9 605 Winch inching 9 E
10
11
12 23 High beam
13 24 Low beam
14 603 Accelerator SW,
15 Al
16 AZ
17 Al > Spare input
18 Ad
19 Ab =
20 513 Parking light (SP14)
21 B13A Parking light (SW)
CN202 Cap Housing 172517-1 White 21P AMP CN204 Cap Housing 172517-1 White 21P AMP
(21 17 X6 12) (21 170X 16 12
11 6 1 11 6 1
Plug Housing 172501-1 White 21P AMP Plug Housing 172501-1 White 21FP AMP
Pin No. | Wire No. Specilication Pin No, | Wire No, Specification
1 55 Outriggar extension 1 44 Crab
2 56 Outrigger retraction 2 45 Cramp
3 58 Qutrigger vertical 3 46 H/L
4 57 Qutrigger horizontal 4 511 2/4
5 5 566 Reverse steering
6 61 Outrigger 6 484 Axle lock
7 63 Qutrigger left front 7 488 Axle free
8 62 Outrigger right front § 601 Lock pin IN
g9 65 Outrigger left rear 9 602 Lock pin QUT
1{ 64 Outrigger right rear 10 145 Qutrigger normal
11 66 Outrigger position selection 11 146 Qutrigger reat
12 31 Shift F 12 721 Normal lamp
13 32 3hift R 13 725 2/4 lamp
14 33 Shift L 14
15 34 Shift 2 15 726 H/L lamp
16 35 Shift D 16 724 Cramp lamp
17 (i3 Engine idle up i 730 Reverse steering lawyp
18 536 Contact yKey SW. (X2:1st) 18 722 Rear lamp
19 536A between © % 2: 2nd (Fl4) 19 723 Crab lawmp
20 3L0A Contact § X2 : 2nd shilt lever 20
21 622 [ between' F6 (x2:1s0) 2t 703 [CPU error lamp
4-6

CN205 Cap Housing 172516-1 White 17P AMP CN207 Cap Housing 172516-1 White 17P AMP
(17 140X13 10] i 1413 10)
9 5 1 5 1
Plug Housing 172500-1 White L7TP AMP Plug Housing 172500-1 White 17P AMP
Pin No. | Wire No, Specification Pin No. | Wire No. Specification
1 715 Counter 1 36 +24V (to outside)
2 703 ™ 2 509 +24V (F 14)
3 704 3 36A PTO SW,
4 727 4 716 PTO lamp
5 728 5 1013 LO air SW.
6 729 Data 6 121 Overhoist limit switch
7 730 7
8 731 )
9 732 9 669 Control device {stop release switch)
10 733 S 10 684 Swing limit switch
11 T01 +5V 11 808 Pawer for swing alarm light
12 T2 ov 12 6858 Swing alarm light
13 801 +24V 13 876 Dynamic damper {engine rpm,judge)
14 735 RK450/RK25011 Shift signal 14 877 Engine overrun buzzer signal
15 26 Night light 15 627 Power for PTO
11 734 Data 16
17 Earth 17
CN206 Cap Housing [71367-1 White 21P AMP CN208 Cap Housing 172513-1 White 9P AMP
- ' b
21 17 16 12 6
i1 6 1 5 1
Plug Housing 172501-1 White 21P AMP Plug Housing 172496-1 White 9P AMP
Pin No. | Wire No. Specification Pin No. | Wire No. Specification
1 E 1 27 Left winker
2 111 OV (to ML) 2 28 Right winker
3 110 +24V (to ML) 3 622 +24V
4 4 45 Cramp
5 3 6801 Lock pin IN
6 122 145% signal (to ML) 6 602 Lock pin OUT
7 7 604 Cable signal
8 123 Stop solencid valve 8
9 132 Overhoist lamp (0K moni), overhoist 9
release sw.,
10 112 90%, 100% alarm singal {0 ML}
11 623 Accumulator alarm
12
13
14 119 Stop signal (to ML)
15 120 Boom hoist lever limit switch
16
17 114 Telescope mistake signal(to ML}
18 123 Stop solenwvid valve
19 670 Stop release (coutrol device)
20
21
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(3)

1.

CONSTRUCTION OF LOWER MULTIPLEX DATA TRANSMISSION

Whole Construction

X ) ] I ____ J_ ]
inEEaE =
al [ | | 5 |a%] T pown g CNSBRCNSTFJ 3
: | | : Ii |I { MOUNTING ! : Z
TR T L H PIRECTION §5 c.wssac.wssp £
T | CNSOR 25 1 b 2
I | S R=2 N5 CNS3H
LT A a7 | PoR@OR
, : ﬂ o I CNSOR = |
lo " b :e-:»%] q |ons2r( ) (D) Pty
N N N N . JASEONS
K 2 q | =
6 (2.36")] 75mm
380 mm 60mm_l 4(2'95"}
e (14.96") = ' o
230mm
h (9.06") =
420mm (16.54")
{10mm} 400 mm (15.75") 10mm
(0.394") 0.394")
~ - = 5 E_b
: HE
o o o | ¢ dT -
{ . E2
(&0 i £
Se
&
' hd
= = - b EI.:‘
\ 4-$10mm {0.394") 100 mm g §
MOUNTING HOLES (3.94") "=
1. POWER SOURCE BASE PLATE
2. CPU (COMPUTER) BASE PLATE
3. /O (INPUT/OUTPUT) BASE PLATE
4, RELAY (SMALL) BASE PLATE
5. RELAY (LARGE) BASE PLATE
6. EMERGENCY CABLE CONNECTOR
7. SPARE
Fig. 4-6
4-7
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2.

Construction of Lower Unit

4
Lz 73
- ?rr | CN26

';\
i 401 2Poower

e

1Ak ¢!

llﬂ $ 13V

i~V v

;_'_H|1-£4‘l.f {
-

/0
- P PLATE

ADJUSTABLE
RESISTANCES
MOUNTING
BOARD

[o

=)

|/

Fig. 4-7 Construction of Lower Unit
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3. CONNECTION OF LOWER UNIT SP9

BATTERY 508 1GSW
v )—o/u-—i
SLIP RING 07 NOFE : INPUT SIGNAL OF CNGZR-2 PIN:
RKA50 - STRONG BRAKE SWITCH SIGNA (ON: EARTH:
RK25011 - NO INPUT Qcusip ® CNSSP
CNS - O CHS2R R CN 56R
cPU i oas sP5 —
-1@< —_ 2 (LOWER) /O P- PLATE 124V HCNSIP EAcnmP
N\
510 509 _1_3
%4 e W O CNS4R oz PV
i
FUEL 3| 409 4 FREE SOL VALVE — 5 A CNSOR
10 TG 8000 6l 4186 :: E—Lﬁss 6
F E E j@
WATER TEMP. '/ 4] 410 BRAKE SWITCH 4 -7 8 |
0710100 () 71 417 17 523 03 8 = 660 |
5¢ TO 120°C 18 — 17 — (B REVOLUTION SPEED
|
(122 TO 208°F) 314l g I _ % seLection of | Os. {.. 9 s — 8% SENSOR SENSOR
OIL TEMPER L 418 50 0 FEMALE | f& RKASURK25011g 679 10 N T IV -
:g;g :g;"c L —] | 3 o | 3 outeut| louTPuT
CN 26  MALE 7 pag T KX S L &l o
LEFT WINKER x3e— 13 | —10l2 e
841 3 RIGHT WINKER 4 <28 14 6 840 N
USE TWIST PAIR SHIELD, 2 504 — HOURMETER 6 12 = 1 =
mg 15 l
SET SHIELD AFLOAT 1 P 36 |
3 202 3 REAR 1 %Y 9 T1-Le i I
E] CENTERING emO)— 17 ) )
; L3 £3) exipraxe —Gg :5"' T < | { |
e LOCK PIN QUT LS. =—{2} AR T i }\
BAAKE FLUID LEVEL mmeO—904 1014 |
‘ 2| _1o1s | |20 | | use
(SEE NOTE) s=——() 012 21 -1 || —{ || sHIELD
FILTER CLOGGING o411 660 29 | ! L
LOCK PIN INSERT 1.8. 2 29 P—a——r
24
25
© 4 26 [ 1 ] «Pwéb .,O,E
C:SMA s I VI TI T VIS TIINS I TSI E;;;ZI &l o
— L=l Mie!
i |~ 7| aod
2 f/lf// 777 7 NT 7 IV 77N T 777777727 77 AT I 777777777 L 772777777
514 i =
PARKING [ 8 2] }
LIGHT 4 L J N1 2p o] ol 2|10 0] | ]
;ICNl
RELAY P-PLATE (LARGE) d1o RELAY P-PLATE (SMALL}
sP11 C) 3onﬁ' 31 P
8
spi0 AN 08a.2 |4 : :
\q} R g 27
622 (+24Y) 842
CN 3
el o e 6 8 T o e - ) = R =N gl || O] =] o) | 0| 0]~
—|w]| o] o] w] v M| m| - o -l-.l' W oy ) | — -1 -l =] =] | =] =] =] =
=1 - — - o4 - - -] -
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4. Arrangement of Connector Pins

CN51P CN52R
CN53P CN54R
CN50R CN55P CN56R CN59R
CN57P CN58R
SDK SDK
$S-2R SS-10P SS-10R SS-8R

(120-1804-000) | (120-1869-000) |(120-1870-000) |(120-1866-000}

\ o

KSL
85-2P
(120-1807-000) | (120-1870-000) [(120-1869-000) |(120-1865-000)

Connectors (View A)

CN5OR CN51P CN52R CN53P CN54R
(oea Wire No| | 1063 Wire No|  [52% Twive No| [ L2% wire No| | 25 [wire Mo,
1 | BI 1 | 510 1| 17 1 | 55 1 | a1
D 5 | s28A 2 | 1015 2 | s6 2 | 32

3 | 12 3 | 407 3 | e 3 | 33
4 | 514 4 | 408 4 | e2 4 | a4
5 | 1 5 | 415 5 | 63 5 | 35
6 | 23 6 | 564 6 | 64 6 | 36
7 | u 7 | a3s 7 | 65 7 | 26
s | 27 8 | 1012 s | 66 8 | o7
9 | 28 9 | 679 9 | o7 9 | 28
10 | 26 10 | 1014 10 | 68 10 | 47
CN55P CINS6R CONS57P CN58R CN39R
1 | 42 1| 307A 1 E 1 | 605 1 | 27
2 | 44 5 | 308 2 | 502 2 | 514 2 | 28
3 | 45 3 | 409 3 | 504 3 | 403 3 | 622
s | 46 4 | 4w 4 | el 1 | s10 4 | 4
5 | 464 5 | 4l 5 | Ei 5 | 653 5 | 601
6 | 48 6 | 416 6 | E 6 | 72 6 | 602
7 | 48 7 | anm 7 | E 7 | 26 7 | 604
8 | 43B 8 | 418 8 | E 8 | 514
9 | 49 9 | 602 9 | 660 9 | 655
10 | 50 w0 | 60l 10 10 | 654
4-10
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4.3 INPUT AND OUTPUT TABLE OF MULTIPLEX DATA TRANSMISSION
(1) UPPER UNIT

https://cranemanuals.com

Input Output
NO Name Remarks NO Name Remarks

1 | Combination switch (high) 24V S.W.input 1 | Combination switch thigh) 24V pulse
2 | Combination switch {low) 24V S W.input 2 | Flusher buzzer 24V buzzer
3 | Lighting switch {1 step) {clearance) |24V S.W. input 3 | Bngine overrun buzzer 24V buzzer
4 | Combination switch (right flasher) 24¥ S.W. input 4 | Rev. steering indication 24V lamp
§ | Combination switch (left flasher) 24V S.W. input 5 | Steering, normal indication 24V lamp
6 | Shift lever, forward. 24V S.W.input 6 | Steering, rear indication 24V lamp
T | Shift lever, reverse 24V S.W.input 7 | Steering, crab indication 24V lamp
4 | 3hift lever,D 24V S.W. input 3 | Steering, cramp indication 24V lamp
9 | Shift lever, 2nd 24V S.W.input 9 | H/L indication 24V lamp
10 | Shift lever, L 24V 8.W.input | 10 | 2WDMWD indiction 24V lamp
11 | PTO 24V S W, input 11 [ PTO indication 24V lamp
12 | Steering, normal 24V S.W. input 12 | CPU trouble indication 24V lamp
13 | Steering, rear 24V S.W.input 13

14 | Steering, crab 24V S.W.input 14 | Dynamic damper 24V volt output
15 | Steering, cramp 24V 5.W. input

16 | Engine air heater 24V S W.input | ¥ t!.‘_‘l:?rfllinpl)i‘? t%bg";]g‘(‘)%gty buzzer is

17 | H/L shift 24V S.W.input

18 | 2ZWD/4WD selection 24V S.W.input

19 | Exhaust brake 24V 8.W. input

20 | Axle switch, lock 24V 3.W.input Electronic Meter Indications

21 | Axle switch, free 24V S.W.input I | Speed/tacho. indication

22 | Indication select. speedftache. 24V 8. W. input 2 | Unit indication, kr/h

23 | Outrigger, extension 24V S.W. input 3

24 | Quirigger, storage 24V 5. W.input 4 [ High beam indication

25 | Outrigger, vertical 24V 3.W.input 5 | Turn signal indicaition, right

26 | Qutrigger, horizontal 24V S W.input 6 | Turn signal indication, left

27 | Outrigger, same time 24V S.W. input 7 | Engine rpm indication

28 | Outrigger, left front 24V S.W. input 8 | Fuel gauge

28 | Outrigger, right front 24V S W.input 9 | Water temperature gauge

30 | Outrigger, left rear 24V 3.W.input 10 [ Oil temperature gauge

31 | Quirigger, right rear 24V B.W.input [1 | Odometer (counter}

32 | Qutrigger relative position selection |24V S.W. input 12 | Low brake oil level indication

33 | Rear steering lock pin insertion 24V S3.W.input 13

34 | Reac steering lock pin drawing out | 24V S:W.input | 14 |Lew engine ofl pressure and

35 | Rev. steering selection 24V 5. W.input 15 | Low air pressure indication

36 | Winch inching speed 24V S.W.input 16 | Battery charge indication

37 | Low air pressure Earth input 17 | Centering indication

38 | Emergent shunt 24V 8.W.input 18 | Rear steering lock pin insert. indic,

39 | Acceleration signal _ 24V S.W. input 19 | Rear steering lock pin eut indication

40 | Engine idling up switch 24V S.W. input 20 | Lock-up indication

41 | RK25011/RK450 select. signal 24V S.W.input 21 | Full-acceleration drive power

42 | Signal for tock pin connect. cable 24¥ S.W. input Electronic meter drive power 5V

Electronic meter drive power 24V
4-11




(2) LOWER UNIT
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liiput Outpat
No Name Remarks No Nams Remarks
1 | Engine oil filter clogging Barth input 1 | High beam relay 24V relay drive
2 2 | Low beam relay 24V relay drive
3 | Low brake oil level Earth input 3 [ Clearance light 24V lamp
4 | Exhaust brake limit switch 24V coil voltage| 4 | Left flasher 24V lamp
5 | Rear steering limit switch Earth input 3 | Right flasher 24V lamp
6 | Strong brake switch (RK450 oniy) Earth input 6 | Forward SOL 24V S0L drive
7 | Alternator generation 24V relay input 7 | Reverse SOL 24V SOL drive
§ | Rear steering lock pin insertion Earth input 8| 1st SOL 24V SOL drive
detecting limit switch
9 | PTO SOL feedback 24V coil voltage 9| 2nd SOL 24V SOL drive
10 | Left winker feedback 24V coil voltage| 10| 3cd SOL 24V SOL drive
11 | Right winker feedback 24V coil voltage| 11 | PTO SCL 24V 30L drive
12 | Rear steering lock pin drawing out | Earth input 12 | Steering 51 SOL 24V SOL drive
detecting limit switch
13 | Swing lock pin insertion detecting 24V input 13 | Steering 52 S0L 24V SOL drive
limit switch
14 | RK25011/RK450 select. signal 24V input 14 | Steering S3 SOL 24V SOL drive
15 | Brake SW. signal (When brake in onYl 54y jnpy 15 | Steering S4 SOL 24V SOL drive
16 | Transmission oil pressure Earth input I6 | Engine heater 24V relay drive
17 | H/L SOL 24V SOL drive
18 | 2WDMWD S0L 24V SOL drive
Pulse Signals 19 | Exhaust brake SOL 24V SOL drive
1 | Speed sensor 0/3V pulse signall 20 | Axle lock SOL 24V SOL drive
2 | Engine rotation sensor 0/5V pulse signall 21 | Axle free SOL 24V SOL drive
22 | Torque conv. lock-up SOL 24V SOL drive
23 | Outrigger, ext. SOL 24V B0L drive
Analog Signals 24 | Qutrigger, retr. SOL 24V SOL drive
1 | Fuel sensor [0~380Q 5V 25 | Outrigger, L.Fr. Vert, SOL 24V SOL drive
2 | Eng. cool. water temp. sensor LG~ 300 5V 26 | Outrigger, L.Fr. Hori, SOL 24V SOL drive
3 | TC. oil temperature sensoe 10~ 800 5V 27 | Qutrigger, R. Fr, Vert. SOL 24Y SOL drive
28 | OQutrigger, R.Fr. Hori. S80L 24V SOL drive
29 | Qutrigger, L.Re, Vert. SOL 24V S0L drive
Power Source 30 | Outrigger, L.Re. Hori. S0OL 24V SOL drive
1 | Flasher power source 24V 31 | Outrigger, R.Re. Vert, SCL 24V SOL drive
2 | Hazard power source 24V 32 | Outrigger, R.Re. Hori, SOL 24V SOL drive
33 | Rear steering lock pin. IN SOL 24V SOL drive
34 | Rear steering lock pin. QUT SOL 24V BOL drive
35 | Winch inching speed SOL 24V BOL drive
36 | Max. speed regulating SOL 24V 30L drive
37 | PTO governor SOL(common to PTO}| 24V SOL drive
38
39 | Engine idling speed up 24V S0OL
Pawer Source
40 | Sensor power {pulse sensor) 12v
41 | Sensor power {(analog sensor) 3V
4-12




4.4 RELATED MAIN SYSTEMS
4.4.1  ENGINE GOVERNOR CONTROL SYSTEM

(1) Purpose
The following engine governor control system is
provided, through a part of the computer, so that

the engine speed is properly controlled in the
respective condition of travelling or crane
operation,

1) Normal governor control ... ....

Governor control of all speed (Low-e=High) linked with the
accelerator pedal.

.................

2) Low idling up By placing the idle up switch in ON, the low idling speed is

increased approximately 200rpm.
3) High idling regulation (a) Regulation for crane operation,

Place the PTO switch in the ON position,

PTO SOL. | Engine rpm | NR SOL (b) Regulation of maximum high speed (NR control) when
- traveling,
NR coundition
OFF 2400 rpm OFF By the speed sensor signal, the computer coatrols the
PTO condition governor {output for more than 49km/hr. 30.4 mph),
ON OFF
2100 rpm
OFF  |FULL ON
2500 rpm
(2) Operation
PTO SWITCH
ACCELERATOR o4y [—-
PEDAL THROTTLE —0 a— ———————————— 1
VALVE H— :
+24v [ | !
AIR TANK P i i sz s 23 5
o> Y wwmis =
LOW IDLE UP SWITCH UPPER MD.T.
SWIVEL JO[NT( /\ i e S S— SLIP RING
& LOWER M.D.T.
B 7 \i’_
NR
rTT-=- T T T T T s T T m—m g s — - - — - - - 'I( 10N
, (SPEED SENSOR SIGNAL) -~ REGULAT
| ' | MAX. SPEED
ow( TTO  WHEN NR REGULATED ‘ w_[l: I REGULATING
AT L I IN ON LE N a I SOL.V
IDLE UP | HIGH ID = < ———
| |/ ' t PTO GOVERNOR
Eﬁ%‘ [ REGULATING
LOW | \ g I sOL. v
IDLE _ | '| ( e
\ \ \ LOW IDLE UP
! ) SOL. V
\
l \ 1.2 kg/cm® (17.1 Psi)
SPEED | |°

PRESSURE REDUCING VALVE

M

SENSOR @ i

PRESSURE COMPENSATING VALVE

/]

LOW IDLE
SETTING
BOLT

HIGH [DLE &3]
REGULATING
AIR CYLINDER

EXHAUST BRAKE
_ LIMIT SWITCH

ENGINE GOVERNOQR

Fig.

AR CHAMBER

5.3 ~B.7 kglem?

(75.4 TO 93.3
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4,42 EXHAUST BRAKE CONTROL SYSTEM

(1) Purpose
The rough terrain crane is a more severe vehicle . o . o
than the truck crane or other heavy vehicle in the Therefore, this machine is pro.vlded w}th the
traveling weight. Therefore, it is required to exhaust bre!.ke control system linked with the
apply the exhaust brake, not to mention when lock-up device of the torque converter by control
descending a slope, according to the condition of the computer.
even when normally traveling.

(2)  Operation EXHAUST BRAKE
@ During traveling, always place the exhaust on LEVER SWITCH

brake lever switch in the ON position (this side).

@ When it is required to apply the exhaust brake,
release the accelerator pedal to allow the exhaust
brake and torque converter lock-up device to link
and to operate.

NOTE : When the PTQ swiich is set in the ON
position, the exhaust brake does not

funetion.
THROTTLE
VALVE
EXHAUST BRAKE ACCELERATOR PEDAL ACCELERATOR PEDAL /
LEVER SWITCH THROTTLE VALVE aw

+24v " RELEASE

P
9 P AIR
L1 % =3

ON ;
M.D.T. UPPER ; .
N | A swiveL
o S S (R . -
RING N/ N/ : EXHAUST BRAKE CYLINDER
|
M.D.T. LOWER i D %
I BN
T * [ I Fiy EXHAUST v Le—
| Lo MANIFOLD
i ' ENGINE! ExHAUST
Y : SPEED | BRAKE _ _ T/C LOCK-UP HYD. PRESSURE
SENSOR I |QUTPUT =
| | SIGNAL i |SIGNAL -
]! ! ! A |LOCK-UP
- 1 DEVICE ¢ -
ol 1 = fr TRANS | |
| [ bt i i | mission
I ' AIR I_ J
|| | CHAMBER|, ‘o] ms
| I L - — —JEXHAUST BRAKE CONVERTER + 'SoL | ¢
D ENGINE LIMIT SWITCH ——- i
* !—-——q————-———-—-—--——.— ——————————————— —4——@ e |
! SPEED SENSOR SIGNAL |
[ ::| SPEED I:; |
[ SENSOR |
' (T/C LOCK-UP SIGNAL) - !
I_ _______ i o e — —— e = —— o —— —— —— = —— o e A e e e o Jd
Fig. 4-9
4-14
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4.4.3 AXLE LOCK/FREE SELECTING SYSTEM

The axles are installed to the carrier frame with
the le§f springs and axle lock cylinders. When
traveling or operating crane work without the

AXLE LOCK/FREE

use c:f the outriggers, the axle lock cylinders are
required to be set in the free or lock condition.
The outine of this system isshown in Fig. 4-10.

INTERLOCK AT FREE CONDITION

| +24V SELECTOR SWITCH
OFF
5 PT H
(| 0 switC (FOR FREE )
LOCK
LOCK|FRE :
olo FREE | SWING LOCK PIN (OFF
FREE LIMIT SWITCH FOR FREE
f LAMP
= AXLE LOCK
s A
V1A PRIORITY VALVE
b sreeriNG
M.D.T, UPPER SWING
SLIP A A A.fl\ [ | SWIVEL \ )
RING Y Y Y \\_ JOINT ]
P4 WHEN LOCK SIGNAL IS ISSUED,
M.D.T, LOWER QUTRIGGER STOWING SIGNAL
ALSO IS ISSUED
T T T
N W WU 2 S T L LT 5
| | I
1o |
LI |
OUTRIGGER il [
EXT./STOW. SOL. V | |
Jd (STOW) |
l |
= f—m— | |
ol | ) [
' dbi p |
|
((LOCK)) I (FREE)
& AXLE LOCK/FREE
i SOL.V
A L—v“' '[ 2 - * .
220 kg/em \ L
—-! [ : 4 ) ;
gl (284 psD go{?_*__%ﬂ_go
= =&
A - P— AL S5
aoj|r 4 oo
J (LEFT Fr.) : (Right Fr.)
(LEFT Re.) - ! —(Right Re.)
> \ =
4 =
Bj S _% Sw
EQEE=—b == —130
Q| B
. 0 T
TORQUE ao =g
CONVERTER
Fig 4-10
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4.4.4 STEERING MODE SELECTING SYSTEM

(1} Purpose. In addition to the normal, crab and By combining these four kinds of steering modes,
cramp, the rear steering which makes turning the machine can enter a complicated city area
from a wide road into a narrow road easy is easily.
provided.

FOUR STEERING MODE CRAMP
]
NORMAL ~——
) © REAR
CRAB >
| B
= A

Fig. 4-11
(2) Operation. The computer takes in the position selecting solenoid valve in accordance with the
selected with the steering mode selector switch, condition of the rear steering lock pins and tires.

and issues the out put to the steering mode
REVERSE STEERING SWITCH

- R
STEERING MODE / T0 SWING | orart RoLL [
SELECTOR SWITCH T T S
\I 1 lﬂ 1 I.-
N ["STE 1
REV. STEE PRIORITY
. ; VALVE
| }
I
g ]
I I
M.D.T, UPPER
SLIP P! 711D swivee ]
RING TT1 7T \ JOINT
__.fj SEE BELOW
M.D.T, LOWER — TABLE FOR
R b —[STEERING MODE OUTPUT.
K e gos s ey L s = ST SPLECTING
Sien e S = = 1 2= ==="180L.V
£ MAIN
—H -~ FRONT REAR
STEERING STEERING

3\ &
1L~ T & CoNING CYLINDER | |CYLINDER
e Ll
TORQUE VALVE BLOCK
CONVERTER SEQUECE VALVE

STEERING MODE SOLENOQID VALVE WITH SQLENOID V. ) STEERING MODE

STEERING MODE SOL | SOLENOID VALVES |
TRk INORM.| CRAB CrRAMP| REAR| s1 | sz | s3 | se N " 3 5
O - W s
s oo R P LN I 17Nt
:@ZF;GZ RHEED N EEDAY
O 8 O LN 1 L I E.
O O Q O — 1 T
O O O mr
O Q O O
O Q O
Fig. 4-12
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4.45

(1)

(3)

ELECTRONIC CONTROL, FULL AUTOMATIC TRANSMISSION
AND TORQUE CONVERTER CONTROL SYSTEM

Purpose. In order to reduce the operator’s load
for operation when traveling, the computer
controls shifting of the transmission and torque
converter in the most suitable timing by setting
the minimum switches beforehand.

Operation

{2) Principle. Since the computer takes in the
various traveling conditions as the various
sensors’ signals (engine rpm, traveling speed and
acceleration), the computer issues the necessary
shift signals and lock-up signals according to the
variation of traveling conditions such as start,
acceleration, deceleration and stop, etc.

PTO SWITCH -rvevees
SHIFT LEVER SW, -

OFF q:\

[}
D POSITION FULL-ACCELERATING '
H/L SELECT 5“;-1 POSITION SWITCH -~ ON OR OFF
| [
H |
t I
| I
UNLESS THESE BASICAL ' I
CONDITIONS ARE SET, I % |
AUTOMATIC TRAVEL L - J
(AUTOMATIC CONTROL B B
OF SHIFT CHANGE AND i
T/C LOCK-UP IS NOT . | SENSORS' SIGNALS
AVAILABLE. . | (a) ENGINE SPEED (RPM)
| | (b) TRAVELSPEED
v (¢} FULL-ACCELERATING SWITCH
OUTPUT SIGNALS
M.DT, UPPER (AJ SHIFT (F,R,1,2,3)
; T (B} T/C LOCK-UP
I
DB O
M.D.T, LOWER
(a) A OUTPUT
__________ _ LOUTP
- | —]
L (_) -
TORQUE

& |CON-
ENGINE ]%__[
VERTER TRANS. !

MISSION |
(TM) =HAan®

(T/C)

ENGINE RPM
SENSOR

R%—{

SOLENOID VAL\TE]

I 9 r |FOR T/M AND T/C

TRAVEL SPEED
SENSOR

Fig. 4-13
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4.4.6 FUEL SAVING SYSTEM DURING TRAVEL

1) Unloading of pilot pressure ......... Unloading of the pilet pressure through the pilet solenoid
valve.
2) Unloading of st speed pressure .... Unloading of the 1st speed pressure of the winch with the
of winch [(RK450 only) main relief valve through the winch unloading solencid
valve.
3) Regulation of minimum flow from .. Minimizing the inclination angle of variable pump to
variable pump (RK450 only) regulate the deliverred flow to the minimum.
QOPERATION
- PTO RELAY
(RK450) . CLUTCH VALVE
gﬁp&comaorﬂ d} ’ +24V .{OFF)
| - s oT =7
IMAIN UN. 1
RELIEF %q;t DING [:[{E;(EE%IA_GE‘ EEFIE‘?'_GL —4
VALYE ' -— UNLOADING | OFF
« | g _ ar SOL. v1_ . X SIGNAL
WINCH (MAGNETIZING) ' .
UNLOADING EE]_‘:]—.——___JV'\.__JR____.___‘_J i
SOL. V LI JL { s M.D.T, UPPER
— - . T
SEQUENCE - J b I
A l--@@ VALVE 1] [ UNLOADING M.D.T, LOWER
’} 3 il .
2% I t
wza V9 O S U 3
TORQUE [2]: “AG\ET[ZII\G)
CONVERTER REGULATO \ ~ P
AT L ]
WINCH INCHING SPEED

SOLENQID VALVE

Fig. 4-14
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447

6y

3)

INCHING SPEED SYSTEM OF RAISING AND LOWERING OF WINCH

Purpose. This system is a system to arrange a
more lower speed than the normal low speed (1st
speed) of raising and lowering of winch in order
to make inching operation when aligning bolts of
iron frames in construction work and when
installing equipments.

IN NORMAL,

FLOW IS LESS

el

e e e

(2) Principle. Place snap switch “Winch Inching

Switch” in the INCHING position, and operate
low speed operation (half lever strake) to
minimize the delivery of the variable pump. By
this, winch speed becomes 1/3 of the low speed in

RK250-1I, and becomes 1/5 of the winch speed in
RKA450.

WHEN PRESSURE [S HIGHER,

NOTE :

Since full stroke of winch lever
allows confluence of winch 2nd
speed pump pressure, inching
control is not available,

= —
S WHEN INCHING,
& FLOW IS REDUCED TO
1/3 (1/5) AND FIXED.
- PRESSURE FOR
PRESSURE RATED LINE PULL
Operation WINCH LEVER
INCHING ( WINCH
SWITCH \ MOTOR
1 \ MAIN
+24V —-rO_’\'ﬁDj ! \ (AND AUX.
(I _|_| 3 il
e e === |
| -
M.D.T NO
[
ER ;
sLip Ring  __UPRER | CONFLUENCE ah )
. == = WIVEL
MIN. INCLINATION  SpQUENCE [3 T " S
ANGLE CONTROL VALVE | = LOWER <] JOINT
I
VARIABLE \J.L—T = =
PUMP (WINCH 13T) - s s
- T Q]L\,r —>
(WINCH 2ND) [ L= , [
a'\ |
k) o '
]
REGULATOR
J — I | WINCH
{f)(‘j ! INCHING DIAGRAM FOR
"{ﬂ:}f’ SOL.V RK250-11
TORQUE MAGNETIZING)L_| i
CONVRETER ACCUMULATOR
Fig. 4-15
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4.5 EMEGENCY MEASURES FOR TROUBLES
CPU TROUBLE ALARM LAMP

AND RESET SWITCH

\
EMERGENCY SHUNT SWITCH
EMERGENCY STEERING SWITCH
/_ {WITH RED LAMP)
( Y !. i
CPLI
I 2irrn R
(10
0
W e G oW
e usi
CARRIER CONTROL PANEL

EMERGENCY TRAVEL
SWITCH PANEL

(1) Conditions of and Measures for Central
Processing Unit (CPU) Troubles.

When the central processing unit is out of order, (RED) PUSH
the CPU trouble alarm lamp {CPU reset switch) - i
on the carrier contro! panel in front right of the

operator’s seat lights up to inform the trouble to

the operator. This lamp, however, may light up il

also for misoperation and temporary drop of
voltage, so check the following items first.

(a) Even by pushing the CPU reset switch, the LIGHTS UP (RED) LIGHTS UP (RED)

CPU lamp does not go out. L L we_ e CONTINUQUS
(b) The emergency shunt switch is turned off. s} b o 1 gggi%"‘
When the CPU trouble alarm lamp is still lit z : Z(lCPU ‘ :
even after checking items (a) and (b) the :f‘ T
machine is in the condition shown in the clumn e it
“Condition of CPU Trouble” in the following SHGRaENCY RESET

table (on page 4-22), and it is impossible to
continue crane operation. And traveling
function is alse limited. This machine is
provided with the following emergent measures
to meet such emergent cases.
1. Emergency PTO switch

This switch is provided on the side face of the
carrier side fuse box. By turning this switch on,
the PTO is forcibly engaged, and crane
operation can be performed even when the PTQ
alarm lamp lights,

4-20
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At this time, the PTOQ switch in the operator’s
room lights up.
. Emergency cable
This cable is used for conecting the central
processing unit terminals in the upper to these in
the carrier. By connecting the cable, the
operations in the range shown in the column
“Condition when Emergency Cable connected” in
the following table.

2N - AUXILIARY SEAT
(= b
<3 ] W COMPUTER BOX
E m pa
S <
=
8% 8
w3 (MALE)
-
S5 CN-207A
=2 SQUARE
= ONNECTOR
&S 9 PINS)
CE
Z 7 m
OPERATOR'S, CRIMSON :r
SEAT SIDE | SQUARE
(FEMALE) gog;:g:}croa
; |~

4

(8 PINS)

WITH BLIND CAP

EMERGENCY
g CABLE
4.5m
(14.76")
CARRIER
SIDE  (BLACK ROUND
(MALE) [ CONNECTOR
(8 PINS)
Y
BLACK ROUND
CONNECTOR

CARRIER SIDE(CENTER
OF RIGIIT SIDE PACE)
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Conditions of CPU Trouble and Conditions When Emergency Cable connected

QOpetation

Conditions of CPU Trouhle

Conditions when
Emergency Cable connected

Remarks

PTO

- Disengaged automatically.

+ The same as the left.

By turning carier side PTC
switch on, crane operation is
possible.

Crane operation

- Boom telescoping, boom raising / lowering

and winch raising / lowering impossible.

- Asthe negative brake is engaged, the

lifted load is held at the lifted position.

+ The same as the left.

Swing - Operation possible while enging running. |- The same as the left.
Cutrigger - Operation with switeh panel (upper) |- The same as the left.
impossible,
- Operaiton with lower switch panel |- The same as the left. As the circuit is different
possible. from CPU circuit.
Steering - Normal {front 2 wheel) steering possible. |- Only normal and cramp

+ Others {reverse steering, rear steering,

crab steering and cramp steering)
impassible,

steerings possible,
Others impossible,

Selection of
steering mode

- Selection impaossible.

(When traveling with erab or cramp mode,
the rear wheels are held in the position.)

- Only selection of nermal

mode and cramp mede
possible.

Carrier driving

+ Shifting forward and reverse possible,
+ Shifting 1st and 2nd speeds possible,

{Even when selecting 3rd gear, actual
speed is 2nd speed.)

- The same as the left,

Parking brake

- Operation possible.

- The same as the left.

When air pressure is lowered,
releaseimpossible.

4 -22
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(2) Condition of Machine when the CPU is out of Order.

When anytrouble occurs in the transmission sys- provided in the micro computer to prevent the
tem related to the micro computer, an automatic machine form running away by misoperating for
self holding function for the CPU trouble is safety

Principle

One set of the upper and lower micro computer following troubles of transmission occurs, the
units (multiplex data transmission system ; unit stops the transmission and becomes the self
abbreviated name is MDT.) alway checks the holding condition.

transmitting condition for itself. When the

CPU TROUELE

(C) VARIOUS IN-| X / X %
DICATIONS | . _ # e X T
= (Electronic meterS) - {d) ACTUATOR
carrier controls : B MDT
‘ : uPPER UNITF—CO—{LOWER UNIT O
.e.Q_ (b ACTUATOR
(a)CPU TROUBLE e
r—  ALARM LAMP 4 X
7T >
‘ f
+24Y 124y

Causes of Troubles

- Low voltage of power source and disconnection of power line,
* Disconnection and wrong contact of transmission line.

- Unmatching of upper and lower transmitting signals.

- Damage of base plates (boards).

Operation

When the CPU is out of order, the operating mark O group (operates reversely) in the above
condition of each part is devided into the two figure as shown in the following table,
groups of the mark X group (operation stops) and

Upper Lower

Function to stop |- Mostofindications of electronic meters go | - Outputs are not given to solenoid valves and
eperation for CPU | out relays related to travel,
trouble. - Most of indicator lamp on carrier control | - As output is not given also to PTO solenoid

pane! go out, valve, crane operation isstopped.
Function to operate * CPU trouble alarm lamp lights up, and |- Some larmips operate.
automatically for CP(J buzzer sounds continuously. Left and right turn signal lamps go on and
trouble. off. Low beams, clearance lamps and license/

number lamps light up.

- Even when shift lever is placed in D or 2
position, speed is shifted to 2nd range, and
continuing travel is possible.

_ https://craﬁér%%nuals.com



(3)

Fail Safe System During Travel

This is a system which compensates the shift
signals with the bypass circuits through the
relays and soon so that travel can be continued

safely and freely even when the trouble of the
micro computer function (CPU &rouble) occurs at
the worst during travel.

Operation

By shifting all relays related to the micro

Actuation

1. When abnormality of transmission occurs in
the multiplex data transmission system
between the upper and lower MDT units due
to some cause, the micro computer stops
function automatically. As the result, the
CPU trouble alarm lamp lights up, and the
warning buzzer sounds continuously.

At this time, most of the systems related to
travel is influenced, and some functions are

limited. Vil

Remarks

When the CPU is out of order, the shift signals
are supplied to the solencid valve of the trans-

computer automatically, operation is possible.

2. If the CPU trouble occurs during normat
travel condition (automatic drive), the F and
D signals are not transmitted through the
MDT, but are transmitted directly from the
upper to the lower through the bypass
circuits by actuation of the relays on the base
plates in the MDT and the outside relays.

3. Inthe process, the D {or 2nd) signal is put in
as the 2nd signal, and the F signal is put in
as the I signal, as they are, to the solenoid
valve of the transmission at last.

mission in the respective position of the shift
lever as shown in the following table.

Shift lever position Signal supplied to transmission sol.v.
D F,.2
2 F,2
1 F.1
R R,1

At this time, however, even when the shift lever
is placed in the D position, automatic drive
cannot be operated.

4-24

And, as the lock-up is also not engaged, the
carrier travels with the torque converter drive
for the all shift lever positions.
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SYSTEM DIAGRAM OF OPERATION -+

CPU Troube during normal travel with{

automatic drive.
or F, 2 drive.

NOTE
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(4)

Emergency Shunt System

This is a system which uses the power of the
engine self-starter motor to drive the axle when
the engine stops due to short of fuel and soon at a

rail road crossing or at an intersectin and when it
is required to shunt (move a short distance) the
carrier to a safe place

Operation

1. Place the transmission shift lever in the 1
(1st, Forward) or R (1st, Reverse) position.

2. Turn the emergency shunt switch on to light 4. When it is required to steer, turn the
up the red lamp. At this time, the CPU emergency steering switch on to light up the
trouble alarm lamp (red) lights up and the red lamp. Hydraulic power for steering is
buzzer sound at the same time. obtained from the auxiliary pump provided

3. Turn the key switch to the START position separately, and operating force required to
and hold it in the position. After a while, the steer is lighten,
power system is driven by the power of the

3 > )
1. EMERGENCY SHUNT SWITCH (WITH RED LAMP)
2. EMERGENCY STEERING SWITCH (WITH RED LAMP)
[omans ] [z-=--]

Actuation

1. When the emergency shunt switch is turned
on, the emergency shunt signal {CPU trouble
order) is issued to the upper MDT unit, and
the micro computer forces the CPU of the
upper and lower units not to function at the
same time.

2. As the result that the CPU of the upper and
lower MDT does not function, the F (R) signal
of the shift lever is not transmitted through
the MDT, but is transmitted directly from
the upper to the lower through the bypass
circuits by actuation of the relays on the base
plates in the MDT and the cutside relay.

426

3.

self-starter motor and the carrier is moved
forward (or backward.)

In the process, the F(R) signal is divided into
the each signal of @ F (R), @ 1st speed and
@ T/C lock-up, and is put in to the solenoid
valve at last.
By engine starting operation of the key
switch, the self-starter motor is energized
through the emergency shunt switch and
starts.
As the result, the charging pump in the
torque converter is driven, and the hydraulic
power is supplied to the solenoid valve.
Therefore, the torque converter lock-up is
engaged, and at the same time the axle is
driven with the low speed (1stspeed).
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SYSTEM DIAGRAM OF OPERATION -« When Emergency Shunt is operated.

NOTE : FIGURE SHOWS GPERATION
OF EMERGENCY SHUNT

TRANSMISSION SHIFT LEVER SWITCH

& e F ¥ <
P : L < Y
~ - ““j
| [ u 5 !
| [ [0
T o T
=5 . — -
(MAGENTIZING) — f — | F
| - 2o >
iy EEENEG
H | THE T oemacnemizinG RA i

I - |
t-:]— A LS l G2] \ KEY sw.
M T OFF 4 <Pl ) START
Y (OFF) ) l_—o._;jh % 9 POSITION)
(DEMAGNETIZING)! ,—~ !
YT
) S P
ra |
CPU o 5
MDT, UPPER _ TROUBLE L_ o]
§ % QRDER . Ig P o8 L\
B § N , | | "~ \_EMERGENCY
~ T 7 | “SHUNT SW.

(LIGHTS}

) A\ 4 v
124y \
CPU SP1L | sp1o | spq z_.2
p3 | sp2
SPLS 1SP1 /J\S 3 /J_\S /L TROUBLE/ CPU TROUBLE
\]/ \[/ \r f W ALARM LAMP

SLIP RING

Y PARKING BRAKE

MDT, LOWER v SOL. V
M [ lMacNETIZING)
, -
SE: o B T ] 03
LOCK UP LST t[_-
> > ~

HYDRAULIC POWER FOR LOCK.UP
| Y | Fw, 8T

| ) D - T/C LOCK-UP
{

~ 11E
\r® »/ ! 5] 1 @ @ L
_rj ENGINE _]_“ﬁﬂ‘ %) .

TORQUE 'AR) '
\ CONVERTER - -

STARTER RELAY, MOTOR SOLENOID VALVE
SAFETY RELAY _{ — 'ﬁ_

TRANSMISSION

LOCK-

(-
r 45

https://crarfentdnuals.com



5. TROUBLESHOOTING

When abnormality of each system related to the
electrical system occurs, peform first the general
initial confirmation following the procedures

agccurs, and checking if the cause of the
abnormality is related with the mutiplex data
transmission system or not are the important point

shown in paragraph (1). Taking a whole view of to trouble shoot quickly.

the machine conditions just after the abnormality

(1) Initial Confirmation (Judgement for Existence of Abnormality of Multiplex Data Transmission System)

Check Items for Initial Confirmation

Trouble geeurrence supposed to

y 2
be caused by electrical system L. When did it ocour?

+ During travel + During crane operation + During engine operation
- Others { )

2. What sort of trouble accurred ?
+ Malfunction of travel relations -+

+ 2nd axle steering only possible.
- Correction of reverse steering impossible,
Y - Specified max. speed unavaiiable with 3rd

gear.
Place key switch in ON.

- Other ( }
- Swing operation possible, but boom hoist,
telescoping and winch operation

- Malfunction of crane operation -+

impassibla.

- Qutrigger control from operator's seat
impossible,

- Others{ )

/ - Others
Initial confirmation of

trouble codition 3

. How are trouble indicating conditions ?
- CPU trouble lamp lights, and alarm buzzer sounds continuously.
+ Which trouble code no. is indicated on electronic meter digital
indicator 7
+ Most of electronic meter indicators do not indicate
+ Carrier side lamps (headlihts, LO, clearaence lamps, tail lamps
and license number lamps} lights, and hozard lamps alse go on and oﬂ‘
« Others ( H
. Whatare contents of operation till occurrence of trouble ?
- Crane operation - Vibro-hammer operation - Night work - Operation after
rainfall or snowfall « Others { )
. How many times are trouble occurrences ?
+ Troubles occurred sometimes in the past.
-+ Fiest trouble.

Start

Do following re-
markable trouble
indicatons appear?

- Crane operation im-
possible (excep swing).
< Carrier lamps light.
- Hazard lights,

CPU trouble lamp
lights, and buzzer
sounds continuously

Is electronic meter
indication normal?

By pushing CPU
reset switch do CPU
lamp go out.

Do all mal-
functions by CPU
trouble appear?

A

; . Y

Abnormality of CPU of Trouble of general transmission

Abnormal indication
electronic meters

Teouble of
multiplex data
transmission
system

Limiting to system in which

trouble oceurs,

See Abnormality of power
circuit and Abnormality
of transmission cireuit,

See Abnormality of elec-
tronic weter indication

5-1
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Recheck wiring,

(2)

Ahnormality of Power Votage Circuits

( Place key switch in ON.)

'

Is indicated

[ [T ]

On electronic
meter 2

Is indicated

L]

On electronic
meter 7

Is indicated

1]

On electronic

Does LED
{red)in P plate
of upper CPU
light ?

Does LED
(red)in P plate
of lower CPU
light ?

Wrong earth line
for transmission
signal,

Abnormality of
rupper power
voltage

(Normal values)
+24V ... +22 to +26V
+5V .... +4.75 to +5.25V

Abnormality of
lower power
voltage

o

(Normal values)
+24V ... +22 to +26V
+5V ... +4.75 to +5.25V

Is wiring of wire No.
E abnormal ?

No

Does LED (red
in P plate of upper
CPU light 2

No
Does LED (red]

in P plate of lower
CPU light?

No

Yes o

Yes

Repair.

Replace upper CPU P plate,

Replace lower CPU P plate,

Replace upper power P plate,

Check upper
power P plate
voltage,

Is abnormal ?

Check lower
power P plate
voltage,

Is abnormal ?

Replace upper CPU P plate,

Replace lower CPU P plate.

https://crar51€rr21anuals.com

Replace lower power P plate.

Check upper
power wiring,

Replace upper power P plate.

Check lower
power voltage.

Replace lower power P plate.

(Wire No. 509}

/

Repair.

(Wire No. 510}

Repair,




(3} Abnormality of Transmission or Signal (M.D.T.) Lines

(Place key switch in 0N.>

¢

Is indicated

Abnormality of Abnormality of

‘II:D:I transmission ling ———> wiring of wire Nos. Repair.
. of lower — upper A
on electronic
meter 2
No
g Does LED (red) Yes
g in P plate of upper >——| Replace upper CPU P plate.
:; CPU light?
-
o
o
=
3
]
Does LED (red) Yes
in P plate of lower Replace lower CPU P plate.
CPU light?
Y
Is indicated Abnormality of < it of
[ Ye P notmality o ]
.. e f;‘ansr}ussmn . X > wiring of wire Repair.
' : ne ot upper Nos. 501 and 50
on electronic lower
meter 7
No
| Does LED (red) Yes
o in P plate of upper >—> Replace upper CPU P plate.
= CPU light ?
E
-~
g
=
o
&
Does LED (red) Yes
in P plate of lower > Replace lower CPU P plate.
CPU light?

Replace P ptate of lower [/0,

Is indicated

HERE

on electronic
meter 2,

Relay action does
not correspond to > Replace P plate of lower relay {large).
lower relay order,

Replace P plate of lower relay {(small).

END
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(4)

Abnormality of Electronic Meter Indication

When the CPU trouble alarm lamp does not light up and up and when transmission related to the

electronic meter indicaiton.

(Place key switch in ON.)

i

Is speed/rpm

Yes

Check wiring
of each sensor —

indication
abnormal ?

No

Indication of
speed/tpm is
not shifted

Y

lower unit.
abnormal ?

Does LED (red)
in P plate of upper
CPU light?

Does LED (red)
in P plats of lower
CPU light?

Repair.

Replace upper CPU P plate.

Replace lower CPU P plate,

Check wiring between in-
dication select switches on side
console and upper M.D.T. unit.

Y

Replace upper [/0 P plate.

Replace upper CPU P plate.

Replace electronic meter.

lcation %
temp., oil temp and
fue abmy l

Check each
sensor wiring.
Is abnormal ?

Y

¥ To next page.

Repair wiring.

Replace each sensor.

Replace P plate of lower relay
{small},

Replace plate of lower If0.

Replace electronic meter.

Check each
sensor. [s ab-

Repar sensor.

normal ?

Does LED
(red) in P plate
of lower CPU
light?

Does LED
{red) in P plate
of upper CPU
light?

No

Yes

Yes

| Replace lower CPU P plate.

Replace upper CPU P plate.
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Replace upper [/0 P plate,

Replace electronic meter.




Froam previous page

Is speed
indication
normal ?

Is trip meter

Y

abnornlal?/

No

Battery

Air pressure
Engine oil pressure
Brake oil level
PTO

Is lamp

indicatin of Yes

Is external wiring

No

Replace counter,

Replace indicator unit,

of lower unit
normal ?

OK monitor
abnormal 2

Repair.

Replace lower 1/0 P plate.

Replace lower CPU P plate,

END

5-=5
https://cranemanuals.com

Replace lower relay (large) P
plate.

Replace upper I/0 P plate.

Replace electronic meter
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