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10-44 O) 10-77 @® 10-110 @® 10-143 O)
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10-52 @® 10-85 @® 10-118 ® 10-151 @®
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10-63 @® 10-96 ® 10-129 @ 10-162 @®
10-64 @ 10-97 O) 10-130 @ 10-163 @
10-65 @® 10-98 ® 10-131 ® 10-164 ®
10-66 @® 10-99 ® 10-132 ® 10-165 @
10-67 @ 10-100 O) 10-133 @ 10-166 @
10-68 @® 10-101 ® 10-134 ® 10-167 ®
10-69 @® 10-102 @® 10-135 ® 10-168 @
10-70 @ 10-103 O] 10-136 @ 10-169 @
10-71 @® 10-104 ® 10-137 ® 10-170 ®
10-72 @® 10-105 ® 10-138 ® 10-171 @
10-73 @ 10-106 @ 10-139 @ 10-172 @
10-74 @® 10-107 ® 10-140 ® 10-173 ®
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10-174 @® 10-207 @® 10-240 ® 10-273 @
10-175 @® 10-208 @® 10-241 @® 10-274 @®
10-176 O] 10-209 ® 10-242 ® 10-275 O]
10-177 @® 10-210 @® 10-243 ® 10-276 @®
10-178 @® 10-211 @® 10-244 ® 10-277 @®
10-179 O] 10-212 ® 10-245 @ 10-278 O]
10-180 @® 10-213 ® 10-246 ® 10-279 @
10-181 @® 10-214 @® 10-247 @® 10-280 @
10-182 O) 10-215 ® 10-248 @ 10-281 ®
10-183 @® 10-216 @® 10-249 ® 10-282 @
10-184 O] 10-217 @ 10-250 @ 10-283 @
10-185 O] 10-218 ® 10-251 @ 10-284 O]
10-186 @® 10-219 @® 10-252 ® 10-285 @
10-187 O] 10-220 @ 10-253 @ 10-286 @
10-188 O) 10-221 ® 10-254 ® 10-287 O]
10-189 @® 10-222 @® 10-255 ® 10-288 @®
10-190 @ 10-223 @ 10-256 @ 10-289 @
10-191 O) 10-224 ® 10-257 ® 10-290 O]
10-192 @® 10-225 @® 10-258 @ 10-291 @®
10-193 O] 10-226 @ 10-259 @ 10-292 @
10-194 O] 10-227 ® 10-260 ® 10-293 O]
10-195 @® 10-228 ® 10-261 @ 10-294 @®
10-196 O] 10-229 O) 10-262 @ 10-295 @
10-197 @® 10-230 ® 10-263 ® 10-296 ®
10-198 @® 10-231 ® 10-264 ® 10-297 @
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10-200 @® 10-233 ® 10-266 ® 10-299 ®
10-201 @® 10-234 @® 10-267 ® 10-300 @
10-202 O] 10-235 O] 10-268 @ 10-301 @
10-203 @® 10-236 ® 10-269 ® 10-302 ®
10-204 @® 10-237 ® 10-270 ® 10-303 @
10-205 @ 10-238 @ 10-271 @ 10-304 @
10-206 @® 10-239 ® 10-272 ® 10-305 ®
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10-306 @® 10-339 @® 10-372 ® 10-405 @
10-307 @ 10-340 @ 10-373 @ 10-406 @
10-308 O] 10-341 ® 10-374 ® 10-407 O]
10-309 @® 10-342 @® 10-375 ® 10-408 @®
10-310 @ 10-343 O] 10-376 @ 10-409 @
10-311 O) 10-344 @® 10-377 @® 10-410 O)
10-312 @® 10-345 ® 10-378 ® 10-411 @
10-313 @ 10-346 @ 10-379 @ 10-412 @
10-314 O) 10-347 ® 10-380 @ 10-413 ®
10-315 @® 10-348 @® 10-381 ® 10-414 @
10-316 @ 10-349 @ 10-382 @ 10-415 @
10-317 O) 10-350 ® 10-383 @ 10-416 O]
10-318 @® 10-351 @® 10-384 ® 10-417 @
10-319 @ 10-352 @ 10-385 @ 10-418 @
10-320 O) 10-353 ® 10-386 ® 10-419 O]
10-321 @® 10-354 @® 10-387 ® 10-420 @®
10-322 O] 10-355 @ 10-388 @ 10-421 @
10-323 O] 10-356 ® 10-389 ® 10-422 O]
10-324 @® 10-357 @® 10-390 @ 10-423 @®
10-325 O) 10-358 @ 10-391 @ 10-424 @
10-326 O) 10-359 ® 10-392 ® 10-425 O]
10-327 @® 10-360 ® 10-393 @ 10-426 @®
10-328 @ 10-361 O) 10-394 @ 10-427 O]
10-329 @® 10-362 ® 10-395 ® 10-428 ®
10-330 @® 10-363 ® 10-396 ® 10-429 @
10-331 @ 10-364 O) 10-397 @ 10-430 @
10-332 @® 10-365 ® 10-398 ® 10-431 ®
10-333 @® 10-366 @® 10-399 ® 10-432 @
10-334 @ 10-367 O] 10-400 @ 10-433 @
10-335 @® 10-368 ® 10-401 ® 10-434 ®
10-336 @® 10-369 ® 10-402 ® 10-435 @
10-337 @ 10-370 @ 10-403 @ 10-436 @
10-338 @® 10-371 ® 10-404 ® 10-437 ®
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10-438 @® 10-471 @® 10-504 ® 30-17 @
10-439 @® 10-472 @® 10-505 @® 30-18 O
10-440 O] 10-473 ® 10-506 ® 30-19 O]
10-441 @® 10-474 @® 30-20 @®
10-442 O] 10-475 ® 20-1 @ 30-21 @
10-443 O] 10-476 ® 20-2 O] 30-22 O]
10-444 @® 10-477 ® 20-3 ® 30-23 @
10-445 O] 10-478 @ 20-4 @ 30-24 @
10-446 O) 10-479 ® 20-5 @ 30-25 ®
10-447 @® 10-480 @® 20-6 ® 30-26 @
10-448 O] 10-481 @ 20-7 @ 30-27 @
10-449 O] 10-482 ® 20-8 @ 30-28 O]
10-450 @® 10-483 @® 20-9 ® 30-29 @
10-451 O] 10-484 @ 20-10 @ 30-30 @
10-452 O) 10-485 ® 20-11 ® 30-31 O]
10-453 @® 10-486 @® 20-12 ® 30-32 @®
10-454 O] 10-487 @ 30-33 ®
10-455 O) 10-488 ® 30-1 ® 30-34 O]
10-456 @® 10-489 @® 30-2 @ 30-35 @®
10-457 O] 10-490 @ 30-3 @ 30-36 ®
10-458 O] 10-491 ® 30-4 ® 30-37 O]
10-459 @® 10-492 ® 30-5 @ 30-38 @®
10-460 O] 10-493 O) 30-6 @ 30-39 ®
10-461 @® 10-494 ® 30-7 ® 30-40 ®
10-462 @® 10-495 ® 30-8 ® 30-41 @
10-463 @ 10-496 O) 30-9 @ 30-42 @
10-464 @® 10-497 ® 30-10 ® 30-43 ®
10-465 @® 10-498 @® 30-11 ® 30-44 @
10-466 O] 10-499 O] 30-12 @ 30-45 @
10-467 @® 10-500 ® 30-13 ® 30-46 ®
10-468 @® 10-501 ® 30-14 ® 30-47 @
10-469 @ 10-502 @ 30-15 @ 30-48 @
10-470 @® 10-503 ® 30-16 ® 30-49 ®
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30-50 @® 30-83 @® 30-116 ® 30-149 @
30-51 @ 30-84 @ 30-117 @ 30-150 @
30-52 O] 30-85 ® 30-118 ® 30-151 O]
30-53 @® 30-86 @® 30-119 ® 30-152 @®
30-54 @ 30-87 O] 30-120 @ 30-153 @
30-55 O] 30-88 ® 30-121 @ 30-154 O]
30-56 @® 30-89 ® 30-122 ® 30-155 @
30-57 @ 30-90 @ 30-123 @ 30-156 @
30-58 O) 30-91 ® 30-124 @ 30-157 ®
30-59 @® 30-92 @® 30-125 ® 30-158 @
30-60 @ 30-93 @ 30-126 @ 30-159 @
30-61 O) 30-94 ® 30-127 @ 30-160 O]
30-62 @® 30-95 @® 30-128 ® 30-161 @
30-63 @ 30-96 @ 30-129 @ 30-162 @
30-64 O) 30-97 ® 30-130 ® 30-163 O]
30-65 @® [ J 30-98 ® 30-131 ® 30-164 @®
30-66 O] 30-99 @ 30-132 @ 30-165 @
30-67 O] 30-100 ® 30-133 ® 30-166 O]
30-68 @® 30-101 @® 30-134 @ 30-167 @®
30-69 O) 30-102 @ 30-135 @ 30-168 @
30-70 O) 30-103 ® 30-136 ® 30-169 O]
30-71 @® 30-104 ® 30-137 @ 30-170 @®
30-72 @ 30-105 O) 30-138 @ 30-171 @
30-73 @® 30-106 ® 30-139 ® 30-172 ®
30-74 @® 30-107 ® 30-140 ® 30-173 @
30-75 @ 30-108 O) 30-141 @ 30-174 @
30-76 @® 30-109 ® 30-142 ® 30-175 ®
30-77 @® 30-110 @® 30-143 ® 30-176 @
30-78 O) 30-111 @® 30-144 @® 30-177 @
30-79 @® 30-112 ® 30-145 ® 30-178 ®
30-80 @® 30-113 ® 30-146 ® 30-179 @
30-81 @ 30-114 @ 30-147 @ 30-180 @
30-82 @® 30-115 ® 30-148 ® 30-181 ®
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30-182 @® 30-215 @® 40-25 ® 40-58 @
30-183 @ 30-216 @ 40-26 @ 40-59 @
30-184 O] 30-217 ® 40-27 ® 40-60 O]
30-185 @® 30-218 @® 40-28 ® 40-61 @®
30-186 O] 30-219 O] 40-29 @ 40-62 @
30-187 O] 30-220 ® 40-30 @ 40-63 O]
30-188 @® 30-221 ® 40-31 ® 40-64 @
30-189 O] 30-222 @ 40-32 @ 40-65 @
30-190 O) 40-33 @ 40-66 ®
30-191 @® 40-1 @® 40-34 ® 40-67 @
30-192 @ 40-2 @ 40-35 @ 40-68 @
30-193 O] 40-3 ® 40-36 @ 40-69 O]
30-194 @® 40-4 @® 40-37 ® 40-70 @
30-195 @ 40-5 @ 40-38 @ 40-71 @
30-196 O) 40-6 ® 40-39 ® 40-72 O]
30-197 @® 40-7 @® 40-40 ® 40-73 @®
30-198 @ 40-8 @ 40-41 ©) 40-74 @
30-199 O) 40-9 ® 40-42 ® 40-75 O]
30-200 @® 40-10 @® 40-43 @ 40-76 @®
30-201 O] 40-11 ® 40-44 ©) 40-77 @
30-202 O] 40-12 ® 40-45 ® 40-78 O]
30-203 @® 40-13 ® 40-46 @ 40-79 @®
30-204 @® 40-14 @® 40-47 @® 40-80 O)
30-205 @® 40-15 ® 40-48 ® 40-81 ®
30-206 @® 40-16 ® 40-49 ® 40-82 @
30-207 @ 40-17 O) 40-50 @ 40-83 @
30-208 @® 40-18 ® 40-51 ® 40-84 ®
30-209 @® 40-19 @® 40-52 ® 40-85 @
30-210 O] 40-20 O] 40-53 @ 40-86 @
30-211 @® 40-21 ® 40-54 ® 40-87 ®
30-212 @® 40-22 ® 40-55 ® 40-88 @
30-213 @ 40-23 @ 40-56 @ 40-89 @
30-214 @® 40-24 ® 40-57 ® 40-90 ®
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40-91 @® 40-124 @® 40-157 ® 40-190 @
40-92 @® 40-125 @® 40-158 @® 40-191 @®
40-93 O] 40-126 ® 40-159 ® 40-192 O]
40-94 @® 40-127 @® 40-160 ® 40-193 @®
40-95 @® 40-128 @® 40-161 ® 40-194 @®
40-96 O] 40-129 ® 40-162 @ 40-195 O]
40-97 @® 40-130 ® 40-163 ® 40-196 @
40-98 @® 40-131 @® 40-164 @® 40-197 @
40-99 O) 40-132 ® 40-165 @ 40-198 ®
40-100 @® 40-133 @® 40-166 ® 40-199 @
40-101 @® 40-134 @® 40-167 ® 40-200 O
40-102 O) 40-135 ® 40-168 @ 40-201 O]
40-103 @® 40-136 @® 40-169 ® 40-202 @
40-104 @® 40-137 @® 40-170 ® 40-203 O]
40-105 O) 40-138 @® 40-171 @ 40-204 O)
40-106 @® 40-139 @® 40-172 ® 40-205 @®
40-107 @® 40-140 @® 40-173 @® 40-206 ©)
40-108 O) 40-141 @® 40-174 @ 40-207 O)
40-109 @® 40-142 @® 40-175 @ 40-208 @®
40-110 @® 40-143 @® 40-176 @® 40-209 O)
40-111 O) 40-144 @® 40-177 @® 40-210 O)
40-112 @® 40-145 ® 40-178 @ 40-211 @®
40-113 @® 40-146 @® 40-179 @® 40-212 @®
40-114 @® 40-147 ® 40-180 ® 40-213 ®
40-115 @® 40-148 ® 40-181 ® 40-214 @
40-116 @® 40-149 @® 40-182 ® 40-215 @
40-117 @® 40-150 ® 40-183 ® 40-216 ®
40-118 @® 40-151 @® 40-184 ® 40-217 @
40-119 @® 40-152 @® 40-185 @® 40-218 @
40-120 @® 40-153 ® 40-186 ® 40-219 ®
40-121 @® 40-154 ® 40-187 ® 40-220 @
40-122 O] 40-155 ® 40-188 @ 40-221 @
40-123 @® 40-156 ® 40-189 ® 40-222 ®
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40-223 @® 40-256 @® 40-289 ® 40-322 @
40-224 O] 40-257 @ 40-290 @ 40-323 @
40-225 O] 40-258 ® 40-291 ® 40-324 O]
40-226 @® 40-259 @® 40-292 ® 40-325 @®
40-227 O] 40-260 O] 40-293 @ 40-326 @
40-228 O] 40-261 ® 40-294 @ 40-327 O]
40-229 @® 40-262 ® 40-295 ® 40-328 @
40-230 O] 40-263 @ 40-296 @ 40-329 @
40-231 O) 40-264 ® 40-297 @ 40-330 ®
40-232 @® 40-265 @® 40-298 ® 40-331 @
40-233 @ 40-266 @ 40-299 @ 40-332 @
40-234 O] 40-267 ® 40-300 @ 40-333 O]
40-235 @® 40-268 @® 40-301 ® 40-334 @
40-236 @ 40-269 @ 40-302 @ 40-335 @
40-237 O) 40-270 ® 40-303 ® 40-336 O]
40-238 @® 40-271 @® 40-304 ® 40-337 @®
40-239 @ 40-272 @ 40-305 @ 40-338 @
40-240 O) 40-273 ® 40-306 ® 40-339 O]
40-241 @® 40-274 @® 40-307 @ 40-340 @®
40-242 @® 40-275 @® 40-308 @® 40-341 O)
40-243 O] 40-276 ® 40-309 ® 40-342 O]
40-244 @® 40-277 ® 40-310 @ 40-343 @®
40-245 @® 40-278 @® 40-311 @® 40-344 @®
40-246 @® 40-279 ® 40-312 ® 40-345 ®
40-247 @® 40-280 ® 40-313 ® 40-346 @
40-248 @® 40-281 @® 40-314 ® 40-347 @
40-249 @® 40-282 ® 40-315 ® 40-348 ®
40-250 @® 40-283 @® 40-316 ® 40-349 @
40-251 O] 40-284 O] 40-317 @ 40-350 @
40-252 @® 40-285 ® 40-318 ® 40-351 ®
40-253 @® 40-286 ® 40-319 ® 40-352 @
40-254 O] 40-287 @ 40-320 @ 40-353 @
40-255 @® 40-288 ® 40-321 ® 40-354 ®
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40-355 @® 40-388 @® 40-421 ® 40-454 @
40-356 @ 40-389 @ 40-422 @ 40-455 @
40-357 O] 40-390 ® 40-423 ® 40-456 O]
40-358 @® 40-391 @® 40-424 ® 40-457 @®
40-359 @ 40-392 O] 40-425 @ 40-458 @
40-360 O] 40-393 ® 40-426 @ 40-459 O]
40-361 @® 40-394 ® 40-427 ® 40-460 @
40-362 @ 40-395 @ 40-428 @ 40-461 @
40-363 O) 40-396 ® 40-429 @ 40-462 ®
40-364 @® 40-397 @® 40-430 ® 40-463 @
40-365 @ 40-398 @ 40-431 @ 40-464 @
40-366 O) 40-399 ® 40-432 @ 40-465 O]
40-367 @® 40-400 @® 40-433 ® 40-466 @
40-368 @ 40-401 @ 40-434 @ 40-467 @
40-369 O) 40-402 ® 40-435 ® 40-468 O]
40-370 @® 40-403 @® 40-436 ® 40-469 @®
40-371 @® 40-404 @® 40-437 @® 40-470 @
40-372 O) 40-405 @® 40-438 @ 40-471 O)
40-373 @® 40-406 @® 40-439 @ 40-472 @®
40-374 @® 40-407 @® 40-440 @® 40-473 @
40-375 O) 40-408 @® 40-441 @® 40-474 O)
40-376 @® 40-409 ® 40-442 @ 40-475 @®
40-377 @® 40-410 @® 40-443 @® 40-476 @®
40-378 @® 40-411 ® 40-444 ® 40-477 ®
40-379 @® 40-412 ® 40-445 ® 40-478 @
40-380 @ 40-413 O) 40-446 @ 40-479 @
40-381 @® 40-414 ® 40-447 ® 40-480 ®
40-382 @® 40-415 @® 40-448 ® 40-481 @
40-383 O) 40-416 @® 40-449 @® 40-482 @
40-384 @® 40-417 ® 40-450 ® 40-483 ®
40-385 @® 40-418 ® 40-451 ® 40-484 @
40-386 @ 40-419 @ 40-452 @ 40-485 @
40-387 @® 40-420 ® 40-453 ® 40-486 ®
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40-487 @® 40-520 @® 40-553 ® 40-586 @
40-488 @® 40-521 @® 40-554 @® 40-587 O
40-489 O] 40-522 ® 40-555 ® 40-588 O]
40-490 @® 40-523 @® 40-556 ® 40-589 @®
40-491 @® 40-524 @® 40-557 @® 40-590 O
40-492 O) 40-525 @® 40-558 @® 40-591 O)
40-493 @® 40-526 ® 40-559 ® 40-592 @
40-494 O] 40-527 @ 40-560 @ 40-593 @
40-495 O) 40-528 @® 40-561 @ 40-594 O)
40-496 @® 40-529 @® 40-562 ® 40-595 @
40-497 @ 40-530 @ 40-563 @ 40-596 @
40-498 O) 40-531 @® 40-564 @ 40-597 O)
40-499 @® 40-532 @® 40-565 ® 40-598 @
40-500 @ 40-533 @ 40-566 @ 40-599 @
40-501 O) 40-534 ® 40-567 ® 40-600 O]
40-502 @® 40-535 @® 40-568 ® 40-601 @®
40-503 @ 40-536 @ 40-569 @ 40-602 @
40-504 O) 40-537 ® 40-570 ® 40-603 O]
40-505 @® 40-538 @® 40-571 @ 40-604 @®
40-506 O] 40-539 @ 40-572 @ 40-605 @
40-507 O] 40-540 ® 40-573 ® 40-606 O]
40-508 @® 40-541 ® 40-574 @ 40-607 @®
40-509 O] 40-542 O) 40-575 @ 40-608 @
40-510 @® 40-543 ® 40-576 ® 40-609 ®
40-511 @® 40-544 ® 40-577 ® 40-610 @
40-512 @® 40-545 @® 40-578 ® 40-611 @
40-513 @® 40-546 ® 40-579 ® 40-612 ®
40-514 @® 40-547 @® 40-580 ® 40-613 @
40-515 O) 40-548 @® 40-581 @® 40-614 @
40-516 @® 40-549 ® 40-582 ® 40-615 ®
40-517 @® 40-550 ® 40-583 ® 40-616 @
40-518 O) 40-551 @® 40-584 @® 40-617 @®
40-519 @® 40-552 ® 40-585 ® 40-618 ®
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40-619 @® 40-652 @® 40-685 ® 40-718 @
40-620 @ 40-653 @ 40-686 @ 40-719 @
40-621 O] 40-654 ® 40-687 ® 40-720 O]
40-622 @® 40-655 @® 40-688 ® 40-721 @®
40-623 @ 40-656 O] 40-689 @ 40-722 @
40-624 O] 40-657 ® 40-690 @ 40-723 O]
40-625 @® 40-658 ® 40-691 ® 40-724 @
40-626 @ 40-659 @ 40-692 @ 40-725 @
40-627 O) 40-660 ® 40-693 @ 40-726 ®
40-628 @® 40-661 @® 40-694 ® 40-727 @
40-629 @ 40-662 @ 40-695 @ 40-728 @
40-630 O) 40-663 ® 40-696 @ 40-729 O]
40-631 @® 40-664 @® 40-697 ® 40-730 @
40-632 @ 40-665 @ 40-698 @ 40-731 @
40-633 O) 40-666 ® 40-699 ® 40-732 O]
40-634 @® 40-667 @® 40-700 ® 40-733 @®
40-635 O] 40-668 @ 40-701 @ 40-734 @
40-636 O] 40-669 ® 40-702 ® 40-735 O]
40-637 @® 40-670 @® 40-703 @ 40-736 @®
40-638 O) 40-671 @ 40-704 @ 40-737 @
40-639 O) 40-672 ® 40-705 ® 40-738 O]
40-640 @® 40-673 ® 40-706 @ 40-739 @®
40-641 @® 40-674 @® 40-707 @® 40-740 @®
40-642 @® 40-675 ® 40-708 ® 40-741 ®
40-643 @® 40-676 ® 40-709 ® 40-742 @
40-644 @® 40-677 @® 40-710 ® 40-743 @
40-645 @® 40-678 ® 40-711 ® 40-744 ®
40-646 @® 40-679 @® 40-712 ® 40-745 @
40-647 @ 40-680 O] 40-713 @ 40-746 @
40-648 @® 40-681 ® 40-714 ® 40-747 ®
40-649 @® 40-682 ® 40-715 ® 40-748 @
40-650 @ 40-683 @ 40-716 @ 40-749 @
40-651 @® 40-684 ® 40-717 ® 40-750 ®
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Mark | Page Rev Mark | Page Rev Mark | Page Rev Mark | Page Rev
40-751 @® () 40-784 @® 50-14 ® 50-47 @
40-752 @ ® () 40785 @ 50-15 ® 50-48 ®

() 40-753 O] () 40-786 ® 50-16 ® 50-49 O]

() 40754 © () 40787 @ 50-17 ® 50-50 ®

() 40755 @ () 40788 ® 50-18 ® 50-51 ®

() 40-756 O] () 40-789 ® 50-19 @ 50-52 O]

() 40757 @© () 40790 @ 50-20 ® 50-53 ®

() 40758 @ () 40791 ® 50-21 ® 50-54 ®

() 40-759 O) () 40-792 ® 50-22 @ 50-55 ®

() 40760 @ () 40793 @ 50-23 ® 50-56 ®

() 40761 @ () 40794 ® 50-24 ® 50-57 ®

() 40-762 O] () 40-795 ® 50-25 @ 50-58 O]

() 40763 @ () 40796 @ 50-26 ® 50-59 ®

() 40-764 O] () 40-797 @ 50-27 @ 50-60 @

() 40-765 O) () 40-798 ® 50-28 ® 50-61 O]

() 40766 @ () 40799 @ 50-29 ® 50-62 ®

() 40-767 @ () 40-800 O] 50-30 @ 50-63 ®

() 40-768 O) () 40-801 ® 50-31 ® 50-64 O]

() 40769 @ () 40802 @ 50-32 ® 50-65 ®

() 40-770 O] 50-33 @ 50-66 ®

() 40771 O 50-1 ® 50-34 ® 50-67 ®

() 40-772 @® 50-2 @® 50-35 @ 50-68 @®

() 40-773 O] 50-3 O] 50-36 @ 50-69 ®

() 40-774 @® 50-4 ® 50-37 ® 50-70 ®

() 40-775 @® 50-5 ® 50-38 ® 50-71 @

() 40-776 @ 50-6 O] 50-39 @ 50-72 @

() 4o-777 @® 50-7 ® 50-40 ® 50-73 ®

() 40-778 @® 50-8 ® 50-41 ® 50-74 @

() 40779 ® 50-9 ® 50-42 ® 50-75 ®

() 40-780 @® 50-10 ® 50-43 ® 50-76 ®

() 40-781 @® 50-11 @® 50-44 ® 50-77 @

() 40782 ® 50-12 ® 50-45 ® 50-78 ®

() 40-783 @® 50-13 ® 50-46 ® 50-79 ®
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Mark | Page Rev Mark | Page Rev Mark | Page Rev Mark | Page Rev
50-80 @® 50-113 @® 50-146 ® 50-179 @
50-81 @® 50-114 @® 50-147 @® 50-180 O
50-82 O) 50-115 @® 50-148 @® 50-181 O)
50-83 @® 50-116 @® 50-149 ® 50-182 @®
50-84 O) 50-117 ® 50-150 @® 50-183 O
50-85 O) 50-118 @® 50-151 @® 50-184 O)
50-86 @® 50-119 ® 50-152 ® 50-185 @
50-87 @ 50-120 @ 50-153 @ 50-186 @
50-88 O) 50-121 @® 50-154 @ 50-187 O)
50-89 @® 50-122 @® 50-155 ® 50-188 @
50-90 @ 50-123 @ 50-156 @ 50-189 @
50-91 O) 50-124 @® 50-157 @ 50-190 O)
50-92 @® 50-125 @® 50-158 ® 50-191 @
50-93 @ 50-126 @ 50-159 @ 50-192 @
50-94 O) 50-127 ® 50-160 ® 50-193 O]
50-95 @® 50-128 @® 50-161 ® 50-194 @®
50-96 O] 50-129 @ 50-162 @ 50-195 @
50-97 O] 50-130 ® 50-163 ® 50-196 O]
50-98 @® 50-131 @® 50-164 @ 50-197 @®
50-99 O) 50-132 @ 50-165 @ 50-198 @
50-100 O) 50-133 ® 50-166 ® 50-199 O]
50-101 @® 50-134 ® 50-167 @ 50-200 @®
50-102 @ 50-135 O) 50-168 @ 50-201 @
50-103 @® 50-136 ® 50-169 ® 50-202 ®
50-104 @® 50-137 ® 50-170 ® 50-203 @
50-105 O) 50-138 ® 50-171 ® 50-204 @
50-106 @® 50-139 ® 50-172 ® 50-205 ®
50-107 @® 50-140 @® 50-173 ® 50-206 @
50-108 O) 50-141 @® 50-174 @® 50-207 @
50-109 @® 50-142 ® 50-175 ® 50-208 ®
50-110 @® 50-143 ® 50-176 ® 50-209 @
50-111 @ 50-144 @® 50-177 @® 50-210 @®
50-112 @® 50-145 ® 50-178 ® 50-211 ®
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Mark | Page Rev Mark | Page Rev Mark | Page Rev Mark | Page Rev
50-212 @® 50-245 @® 50-278 ® 50-311 @
50-213 @ 50-246 @ 50-279 @ 50-312 @
50-214 O] 50-247 ® 50-280 ® 50-313 O]
50-215 @® 50-248 @® 50-281 ® 50-314 @®
50-216 O] 50-249 O] 50-282 @ 50-315 @
50-217 O] 50-250 ® 50-283 @ 50-316 O]
50-218 @® 50-251 ® 50-284 ® 50-317 @
50-219 O] 50-252 @ 50-285 @ 50-318 @
50-220 O) 50-253 ® 50-286 @ 50-319 ®
50-221 @® 50-254 @® 50-287 ® 50-320 @
50-222 @ 50-255 @ 50-288 @ 50-321 @
50-223 O] 50-256 ® 50-289 @ 50-322 O]
50-224 @® 50-257 @® 50-290 ® 50-323 @
50-225 @ 50-258 @ 50-291 @ 50-324 @
50-226 ® 50-259 ® 50-292 ® 50-325 O]
50-227 @® 50-260 @ 50-293 ® 50-326 @®
50-228 @ 50-261 @ 50-294 @ 50-327 @
50-229 O) 50-262 ® 50-295 ® 50-328 O]
50-230 @® 50-263 @® 50-296 @ 50-329 @®
50-231 O] 50-264 @ 50-297 @ 50-330 @
50-232 O] 50-265 ® 50-298 ® 50-331 O]
50-233 @® 50-266 ® 50-299 @ 50-332 @®
50-234 O] 50-267 ©) 50-300 @ 50-333 ®
50-235 @® 50-268 ® 50-301 ® 50-334 ®
50-236 @® 50-269 ® 50-302 ® 50-335 @
50-237 @ 50-270 O) 50-303 @ 50-336 O]
50-238 @® 50-271 ® 50-304 ® 50-337 ®
50-239 @® 50-272 @® 50-305 ® 50-338 @
50-240 O] 50-273 O] 50-306 @ 50-339 O]
50-241 @® 50-274 ® 50-307 ® 50-340 ®
50-242 @® 50-275 ® 50-308 ® 50-341 @
50-243 @ 50-276 @ 50-309 @ 50-342 @
50-244 @® 50-277 ® 50-310 ® 50-343 ®
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Mark | Page Rev Mark | Page Rev Mark | Page Rev Mark | Page Rev
50-344 @® 50-377 @® 50-410 ® O 60-16 ®
50-345 O) 50-378 ® 50-411 @® O 60-17 ®
50-346 O] 50-379 ® 50-412 ® O  60-18 ®
50-347 @® 50-380 @® 50-413 ® O 60-19 ®
50-348 @ 50-381 O] 50-414 @ O  60-20 ®
50-349 O] 50-382 ® 50-415 @ O 60-21 ®
50-350 @® 50-383 ® 50-416 ® O 60-22 ®
50-351 @ 50-384 @ 50-417 @ O  60-23 ®
50-352 O) 50-385 ® 50-418 @ O 60-24 ®
50-353 @® 50-386 @® 50-419 ® O 60-25 ®
50-354 @ 50-387 @ 50-420 @ O  60-26 ®
50-355 O) 50-388 ® 50-421 @ O  60-27 ®
50-356 @® 50-389 @® 50-422 ® O 60-28 ®
50-357 @ 50-390 @ 50-423 @ O  60-29 ®
50-358 O) 50-391 ® 50-424 ® O  60-30 ®
50-359 @® 50-392 @® 50-425 ® O 60-31 ®
50-360 O] 50-393 @ 50-426 @ O  60-32 ®
50-361 O] 50-394 ® O  60-33 ®
50-362 @® 50-395 @® O 60-1 ® O 60-34 ®
50-363 O) 50-396 @ O  60-2 ® O  60-35 ®
50-364 O) 50-397 ® O  60-3 ® O  60-36 ®
50-365 @® 50-398 ® O 60-4 ® O 60-37 ®
50-366 @ 50-399 O) O 605 ® O  60-38 ®
50-367 @® 50-400 ® O 60-6 ® O 60-39 ®
50-368 @® 50-401 ® O 60-7 ® O 60-40 ®
50-369 @ 50-402 O) O 60-8 ® O 6041 ®
50-370 @® 50-403 ® O 60-9 ® O 60-42 ®
50-371 @® 50-404 @® O 60-10 ® O 60-43 ®
50-372 @ 50-405 O] O 60-11 ® O  60-44 ®
50-373 @® 50-406 ® O 60-12 ® O 60-45 ®
50-374 @® 50-407 ® O 60-13 ® O 60-46 ®
50-375 @ 50-408 @ O 60-14 ® O 6047 ®
50-376 @® 50-409 ® O 60-15 ® O 60-48 ®
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O 60-49 ® 90-19 @®
O  60-50 ® 90-20 @
O  60-51 ® 90-21 ®
O 60-52 ® 90-22 @®
O  60-53 ® 90-23 O]
O  60-54 ® 90-24 ®
O 60-55 ® 90-25 ®
O  60-56 ® 90-26 @
O  60-57 ® 90-27 ®
O 60-58 ® 90-28 @®
O  60-59 ® 90-29 @
O  60-60 ® 90-30 ®
O 60-61 ® 90-31 @®
O  60-62 ® 90-32 @
90-33 O]
90-1 O]
90-2 @
90-3 ®
90-4 O]
90-5 O]
90-6 O)
90-7 O]
90-8 @
90-9 O]
90-10 O]
90-11 @
90-12 O]
90-13 O)
90-14 @
90-15 O]
90-16 O]
90-17 @
90-18 O]
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FOREWORD SAFETY

SAFETY

SAFETY NOTICE

IMPORTANT SAFETY NOTICE

Proper service and repair is extremely important for the safe operation of your machine. The service and repair techniques
recommended by Komatsu and described in this manual are both effective and safe. Some of these operations require the use
of tools specially designed for the specific purpose.

To prevent injury to workers, the symbol g is used to mark safety precautions in this manual. The cautions accompanying
this symbol should always be followed carefully. If any dangerous situation arises or may possibly arise, first consider safety
and take the necessary actions to deal with the situation.

General Precautions

Mistakes in operation are extremely dangerous. Read the
Operation & Maintenance Manual carefully BEFORE
operating the machine.

Keep all tools in good condition and learn the correct
way to use them.

Only qualified workers must carry out work and
operations which require a license or qualification.

1. Before carrying out any greasing or repairs, read all the Decide a place in the repair workshop to keep tools and
precautions given on the decals which are fixed to the removed parts. Always keep the tools and parts in their
machine. For the locations of the labels and detailed correct places. Always keep the work area clean and
explanation of the precautions, see the Operation & make sure that there is no dirt or oil on the floor. Smoke
Maintenance Manual. only in the areas provided for smoking. Never smoke

while working.

2. When carrying out any operation, always wear safety
shoes and helmet. Do not wear loose work clothes or Avoid working for long hours and take rests at proper
clothes with buttons missing. intervals to keep your body in good condition. Take

rests in specified safe places.
»  Always wear safety glasses when hitting parts with
a hammer. Safety Points
* Always wear safety glasses when grinding parts
with a grinder, etc. 1 Good arrangement
2 Correct work clothes

3. If welding repairs are needed, always have a trained, -

. . 3 Following work standard
experienced welder carry out the work. When carrying
out welding work, always wear welding gloves, apron, 4 Making and checking signs

5 unlicensed workers
WARNING! Never modify, weld, cut, or drill on -
A any part of a ROPS structure. 6 Safety check before starting work

7 Wearing protective goggles

Doing so may weaken the structure (for cleaning or grinding work)

which could lead to possible failure - —

in a rollover situation. 8 Wearlng_shleldlng goggles and protectors

(for welding work)
4. When carrying out any operation with two or more 9 | Good physical condition and preparation

glasses, cap, and other clothes suited for welding work.

workers, always agree on the operating procedure
before starting. Always inform your fellow workers
before starting any step of the operation. Before starting
work, hang UNDER REPAIR warning signs on the
controls in the operator’s compartment.

WAS500-6

Prohibition of operation and handling by

Precautions against work which you are not
10 used to or work with which you are too
familiar
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SAFETY

Preparations for Work

1.

Before adding oil or making repairs, park the machine
on hard, level ground, apply the parking brake, and
block the wheels or tracks to prevent the machine from
moving.

Before starting work, lower the work equipment (blade,
ripper, bucket) to the ground. If this is not possible,
insert the lock pin or use blocks to prevent the work
equipment from falling. In addition, be sure to lock all
the control levers and hang warning signs on them.

When disassembling or assembling, support the
machine with blocks, jacks, or stands before starting
work.

Remove all mud and oil from the steps or other places
used to get on and off the machine. Always use the
handrails, ladders, or steps when getting on or off the
machine. Never jump on or off the machine. If it is
impossible to use the handrails, ladders, or steps, use a
stand to provide safe footing.

Precautions During Work

1.

When removing the oil filler cap, drain plug, or
hydraulic pressure measuring plugs, loosen them slowly
to prevent the oil from spurting out. Before
disconnecting or removing components of the oil, water,
or air circuits, first remove the pressure completely from
the circuit.

The coolant and oil in the circuits are hot when the
engine is stopped; be careful not to get burned. Wait for
the oil and coolant to cool before carrying out any work
on the oil or water circuits.

Before starting work, remove the leads from the battery.
ALWAYS remove the lead from the negative (-)
terminal first.

When raising heavy components (in excess of 25 kg
(55 Ib)), use a hoist or crane. Check that the wire rope,
chains, and hooks are not damaged. Always use lifting
equipment which has ample capacity. Install the lifting
equipment at the correct places. Operate the hoist or
crane slowly to prevent the component from hitting any
other part. Do not work with any part still raised by the
hoist or crane.

When removing a cover which is under internal pressure
or under pressure from a spring, always leave two bolts
in position on opposite sides. Loosen these bolts
gradually and alternately to release the pressure and
then remove the cover.

When removing components, be careful not to break or
damage the electrical wiring. Damaged wiring may
cause electrical fires.

00-4

10.

11.

12.

13.

14.

15.

16.

17.

18.

When removing piping, stop the fuel or oil from spilling
out. If any fuel or oil drips on the floor, wipe it up
immediately. Fuel or oil on the floor can cause you to
slip, or can even start fires.

Gasoline or other fuels should never be used to clean
parts. Clean parts with appropriate solvents.

Be sure to assemble all parts again in their original
places. Replace any damaged part with new parts.

When installing hoses and wires, be sure that they do
not get damaged by contact with other parts when the
machine is being operated.

Before starting work, stop the engine. When working on
or around a rotating part, stop the engine. When
checking the machine without stopping the engine
(measuring oil pressure, revolving speed, temperature,
etc.), be extremely careful not to get rolled or caught in
rotating or moving parts.

If the engine is operated for a long time in a place which
is not ventilated well, you may suffer from gas
poisoning. Before starting the engine, open the windows
and doors so that the area is well ventilated.

When installing high-pressure hoses, make sure that
they are not twisted. Damaged tubes are dangerous; be
extremely careful when installing tubes for high-
pressure circuits. Also check that connecting parts are
correctly installed.

When assembling or installing parts, always use the
specified tightening torques. When installing protective
parts such as guards or parts which vibrate violently or
rotate at high speed, be particularly careful to check that
they are installed correctly.

When aligning two holes, never insert your fingers or
hand. Be careful not to get your fingers caught in a hole.

When measuring hydraulic pressure, check that the
measuring tool is correctly assembled before taking any
measurements.

Be careful when removing or installing the tracks of
track-type machines. When removing the track, the
track separates suddenly; never let anyone stand at
either end of the track.

When jump-starting the machine, only use a machine of
similar size and voltage. Never use an arc welder or
other electrical generating equipment to jump-start the
machine. Carefully review the safety and procedures for
jump-starting the machine.

WAS500-6
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GENERAL

GENERAL

This shop manual has been prepared as an aid to improve the
quality of repairs by giving the serviceman an accurate
understanding of the product and by showing him the correct
way to perform repairs and make judgements. Make sure
you understand the contents of this manual and use it to full
effect at every opportunity.

This shop manual contains the necessary technical
information for operations performed in a service workshop.
For ease of understanding, the manual is divided into the
following sections. These sections are further divided into
each main group of components.

(00) Index and Foreward

Section 00 explains the safety information, basic
information, Torque tables, conversion tables, Coating
Materials table, electric wire code information.

(01) General

Section 01 lists the general machine dimensions,
performance specifications, component weights, and fuel,
coolant, and lubricant specification charts.

(10) Structure, Function, and Maintenance Standard

Section 10 explains the structure and function of each
component. It serves not only to give an understanding of the
structure, but also serves as reference material for
troubleshooting. In addition, this section gives the judgment
standards when inspecting disassembled parts.

(20) Standard Value Tables

Section 20 explains the standard values for a new machine
and judgment criteria for testing, adjusting, and
troubleshooting. This Standard Value table is used to check
the standard values in testing and adjusting and to judge
parts in troubleshooting.

(30) Testing and Adjusting

Section 30 explains checks to be made before and after
performing repairs, as well as adjustments to be made at
completion of the checks and repairs.

(40) Troubleshooting

Section 40 includes the troubleshooting charts correlating
Problems to Causes.

(50) Disassembly and Assembly

Section 50 explains the order to be followed when removing,
installing, disassembling, or assembling each component, as
well as precautions to be taken for these operations.

(60) Air Conditioner

Section 60 explains the operations and troubleshooting
procedures for the air conditioning system as well as
precautions to be taken for these operations.

(90) Diagrams and Schematics

Section 90 has the foldout drawings for the machine.

NOTICE

Contact your distributor for the latest information.

The specifications contained in this shop manual are subject to change at any time and without any advance notice.

Some attachments and optional parts in this Shop Manual may not be available in certain areas.

You can find complete technical information about the engine in a separate manual.

WAS500-6
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HOW TO READ THE SHOP MANUAL

HOW TO READ THE SHOP MANUAL

Volumes

Shop manuals are issued as a guide to carrying out repairs.
They are divided as follows:

Chassis volume: Issued for every machine model
Engine volume: Issued for each engine series
Electrical volume: One issued to cover all models
Attachment volume: One issued to cover all models

These various volumes are designed to avoid duplication of
information. To deal with all repairs for any model, it is
necessary that chassis, engine, electrical, and attachment
manuals be available.

Distribution and Updating

Any additions, amendments, or other changes will be sent to
your distributors. Get the most up-to-date information before
you start any work.

Filing Method

1. See the page number on the bottom of the page. File the
pages in correct order.

2. Following examples show how to read the page number:
Example:

10-3

Item number (10. Structure and Function)
Consecutive page number for each item

3. Additional pages: Additional pages are indicated by a
hyphen (-) and numbered after the page number. File as
in the example.

Example:

10-4
10-4-1

—Added pages

10-4-2

10-5

00-6

Revised Edition Mark

When a manual is revised, an edition mark (0@03...) is
recorded on the bottom, outside corner of the pages.

Revisions

Revised pages are shown at the LIST OF REVISED PAGES
between the title page and SAFETY page.

Symbols
So that the shop manual can be of ample practical use,

important places for safety and quality are marked with the
following symbols.

Symbol |ltem Remarks

Special safety precautions are
necessary when performing the
work.

Safety

A

Special technical precautions or
other precautions for preserving
standards are necessary when
performing the work.

* Caution

Weight of parts or systems.
Caution necessary when selecting
hoisting wire or when working
posture is important, etc.

Weight

Places that require special
attention for tightening torque
during assembly.

Tightening
torque

Places to be coated with adhesives

Coat and lubricants, etc.

Places where oil, water, or fuel

Oll. Water | st be added, and the capacity.

Places where oil or water must be
drained, and quantity to be
drained.

Drain

FenD

WAS500-6
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HOISTING INSTRUCTIONS

HOISTING INSTRUCTIONS

Hoisting

*

If a part cannot be smoothly removed from the machine
by hoisting, the following checks should be made.

1. Check for removal of all bolts fastening the part to the
relative parts.

2. Check for existence of another part causing interface
with the part to be removed.

Making Signs

1. Only one appointed worker must make signs.
Coworkers must communicate with each other
frequently.

2. The appointed sign maker must make specified signs
clearly at a place where he is well seen from the
operator’s seat and where he can see the working
condition easily.

3. The sign maker must always stand in front of the load

and guide the operator safely.

» Do not stand under the load.
» Do not step on the load.

Precautions

Precautions for Sling Work

1.

2.

Check the slings before starting sling work.

Wear gloves during sling work. Use leather gloves, if
available.

Measure the weight of the load visually and check its
center of gravity.

Use a proper sling according to the weight of the load
and method of slinging. If the wire ropes you use are too
thick when slinging a light load, the load may slip and
fall.

WAS500-6

5.

A

Do not sling a heavy load with one rope alone, but sling
with two or more ropes symmetrically wound on to the
load.

WARNING! Slinging with one rope may
cause the load to turn during
hoisting, the rope to untwist,
or the rope to slip from its
original winding position on
the load, which can result in a
dangerous accident.

Limit the hanging angle to 60°, as a rule.

e Do not sling a heavy load with ropes forming a
wide hanging angle from the hook. When hoisting a
load with two or more ropes, the force subjected to
each rope will increase with the hanging angles.

e The following table shows the variation of
allowable load in kN (kg) when hoisting is made
with two ropes, each of which is allowed to sling up
to 9.8 kN (1,000 kg) vertically, at various hanging
angles.

¢ When two ropes sling a load vertically, up to
19.6 kN (2,000 kg) of total weight can be
suspended. This weight is reduced to 9.8 kN
(1,000 kg) when two ropes make a 120° hanging
angle. On the other hand, two ropes are subject to
an excessive force as much as 39.2 kN (4,000 kg) if
they sling a 19.6 kN (2,000 kg) load at a lifting
angle of 150°.

kN
3 o8 ﬁ (ko)
= 000 0 167
z 1o (1900)
~ (2000
s 98
S (1000)
2
s

30 60 80 120 150

Hanging anale (deo)

9JS03892A

When installing wire ropes to an angular load, apply
pads to protect the wire ropes. If the load is slippery,
apply proper material to prevent the wire rope from

slipping.

Use the specified eyebolts and fix wire ropes, chains,
etc. to them with shackles, etc.
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9. Apply wire ropes from the middle portion of the hook. Precautions for Using Overhead Hoist

Crane

A

« Slinging near the edge of the hook may cause the
rope to slip off the hook during hoisting, and a
serious accident can result. Hooks have maximum
strength at the middle portion.

WARNING! Heavy parts (25 kg (55 Ib) or
more) must be lifted with a
hoist, etc. In the Disassembly
and Assembly section, every
part weighing 25 kg or more is
indicated clearly with the

symbol.

-

1. Before starting work, inspect the wire ropes, brake,
clutch, controller, rails, overwind stop device, ground
fault prevention breaker, crane collision prevention
device, and power application warning lamp, and check
safety.

100% 88% 79% 1% 41%

SAD00479

2. Observe the signs for sling work.
10. Do not use twisted or kinked wire ropes.

3. Operate the hoist at a safe place.
11. When lifting a load, observe the following.

. Wind in the crane slowly until wire ropes are 4. Check the direction indicator plates (east, west, south,

stretched. When settling the wire ropes by hand, do
not grasp them but press them from above. If you
grasp them, your fingers may be caught.

and north) and the directions of the control buttons
without fail.

’ 5. Do not sling a load at a slant. Do not move the crane
»  After the wire ropes are stretched, stop the crane while the slung load is swinging.
and check the condition of the slung load, wire
ropes, and pads. 6. Do not raise or lower a load while the crane is moving
« If the load is unstable or the wire rope or chains are longitudinally or laterally.
twisted, lower the load and lift it again. .
* Do not lift the load at a slanted angle. 7. Donotdrag a sling.
12. When lowering a load, observe the following. 8. When lifting a load, stop |tJ_ust_ after it leaves the ground
and check safety, and then lift it.
*  When lowering a load, stop it temporarily at 30 cm . . .
(12 in) above the floor, and then lower it slowly. 9. Sa?cgsr:(:;arht?e travel route in advance and lift a load to a
»  Check that the load is stable, and then remove the gnt
sling. 10. Place the control switch at a position where it is not an
* Remove kinks and dirt from the wire ropes and obstacle to work and passage.
chains used for the sling work, and put them in the
specified place. 11. After operating the hoist, do not swing the control
switch.
Precautions for Using Mobile Crane
12. Remember the position of the main switch so that you

% Read the Operation & Maintenance Manual provided

with the crane in advance and operate the crane safely.

00-8

can turn off the power immediately in an emergency.
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HOISTING INSTRUCTIONS

13. If the hoist stops because of a power failure, turn the
power switch OFF. When turning on a switch which was
turned OFF by the ground fault prevention breaker,
check that the devices related to that switch are not in
operational state.

14. If there is an obstacle around the hoist, stop the
operation.

15. After finishing the work, stop the hoist at the specified
position and raise the hook to at least 2 m (6.6 ft) above
the floor. Do not leave the sling installed to the hook.

WAS500-6

Selecting Wire Ropes

% Use adequate ropes depending on the weight of parts to
be hoisted. Refer to the following table.

Wire ropes

(Standard “Z” twist ropes without galvanizing)

(JIS G3525, No. 6, Type 6X37-A)

Nominal Rope Allowable load
mm kN ton
10 8.8 0.9
12 127 13
14 173 17
16 22,6 23
18 28.6 2.9
20 353 3.6
25 55.3 5.6
30 79.6 8.1
40 141.6 14.4
50 221.6 226
60 318.3 324

% The allowable load value is 1/6 of the breaking strength

of the rope used.
% Safety coefficient: 6

00-9
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AIR CONDITIONER CIRCUITS

Precautions for Handling Hoses and Tubes

Observe these precautions when connecting and disconnecting hoses and tubes in the air conditioner circuit.

WARNING! The air conditioner of this machine uses a refrigerant (air conditioner gas:
A R134a) which has fewer factors to cause the depletion of the ozone layer.
However, it does not mean that you may discharge the refrigerant into the
atmosphere. Be sure to recover the refrigerant when disconnecting the
refrigerant gas circuit and then reuse it.

Disconnecting Hoses and Tubes

*  Ask professional tradesmen to perform the collecting and filling operation of the refrigerant (R134a).
% Never release the refrigerant (R134a) to the atmosphere.

WARNING! If the refrigerant gas gets in your eyes, you may lose your sight. If the
A refrigerant gas contacts your skin, your skin may be frozen. Wear safety
glasses, safety gloves, and safety clothes when recovering or adding the
refrigerant. Refrigerant gas must be recovered and added by a qualified
person.

Connecting Hoses and Tubes

1. When installing the air conditioner circuit hoses and tubes, be

careful that dirt, dust, water, etc. does not get into them.
2. When connecting the air conditioner hoses and tubes, check that
O-rings (1) are fitted to their joints.
—_—
3. Check that each O-ring is not damaged or deteriorated. ﬂ/ "
L
4. When connecting the refrigerant piping, apply compressor oil for i |
refrigerant (R134a) (DENSO: ND-OIL8, VALEO THERMAL
SYSTEMS: ZXL100PG (equivalent to PAG46)) to its O-rings. 1
* See example of O-ring in the graphic. O-rings are fitted to BJH12937

every joint of the hoses and tubes.

% For the tightening torque, see the precautions for installation in the appropriate Disassembly and Assembly sections.

00-10 WAS500-6
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MAINTENANCE STANDARD TERMS

The Structure, Function and Maintenance section explains the criteria for replacing or reusing products and parts in the
machine maintenance work. The following terms are used to explain the criteria.

Standard Size and Tolerance

To be accurate, the finishing size of parts is a little different from one to another.

To specify a finishing size of a part, a temporary standard size is set and an allowable difference from that size is
indicated.

The temporary size set is called the standard size and the range of difference from the standard size is called the tolerance.
»  Tolerance with the symbols (+) or (-) is indicated on the right

side of the standard size as shown in this table. //
Standard Size Tolerance
-0.022
120 -0.126
Standard size 60
% Tolerance may be indicated in the text and a table as [standard Tolerance of hole
. LT L (Upper) : +0.046
size (upper limit of tolerance/lower limit of tolerance)]. Standard clearance
Max): 0.122
Example: 120 (-0.022/-0.126) Siandard clearance
(Min) : 0.030
»  Usually, the size of a hole and the size of the shaft to be fitted Tfleranc_e gfns?hﬁaft
to that hole are indicated by the same standard size and (Lower) - -0.078 &
different tolerances of the hole and shaft. The tightness of fit is (Upper) : 0.030
decided by the tolerance.
* Indication of size of rotating shaft and hole and their
relationship is shown in the graphic and this table. -
%
. Tolerance 9J503901
Standard Size
Shaft Hole
-0.030 +0.046
60 -0.076 0

Standard Clearance and Standard Value

The clearance made when new parts are assembled is called the standard clearance, which is indicated by the range from
the minimum clearance to the maximum clearance.

When some parts are repaired, the clearance is generally adjusted to the standard clearance.

A value of performance and function of new products or equivalent is called the standard value, which is indicated by a
range or a target value.

When some parts are repaired, the value of performance/function is set to the standard value.

Standard Interference

When the diameter of a hole of a part shown in the given standard size and tolerance table is smaller than that of the
mating shaft, the difference between those diameters is called the interference.

The range (A — B) from the difference (A) between the minimum size of the shaft and the maximum size of the hole to the
difference (B) between the maximum size of the shaft and the minimum size of the hole is the standard interference.
After repairing or replacing some parts, measure the size of their hole and shaft and check that the interference is in the
standard range.

WAS500-6 00-11
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Repair Limit and Allowable Value or Allowable Dimension

e The size of a part changes because of wear and deformation while it is used. The limit of changed size is called the
repair limit.
« Ifapartis worn to the repair limit, it must be replaced or repaired.

» The performance and function of a product lowers while it is used. A value at which the product can be used without
causing a problem is called the allowable value or allowable dimension.

e Ifaproduct is worn to the allowable value, it must be checked or repaired. Since the permissible value is estimated from
various tests or experiences in most cases, it must be judged after considering the operating condition and customer’s
requirement.

Clearance Limit

»  Parts can be used until the clearance between them is increased to a certain limit. The limit at which those parts cannot be
used is called the clearance limit.

» If the clearance between the parts exceeds the clearance limit, they must be replaced or repaired.
Interference Limit

e The allowable maximum interference between the hole of a part and the shaft of another part to be assembled is called the
interference limit.

» The interference limit shows the repair limit of the part of smaller tolerance.
» If the interference between the parts exceeds the interference limit, they must be replaced or repaired.
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HANDLING ELECTRIC AND HYDRAULIC EQUIPMENT

To maintain the performance of the machine over a long period and to prevent failures or other problems before they occur,
correct operation, maintenance and inspection, troubleshooting, and repairs must be carried out. This section deals particularly
with correct repair procedures for mechatronics and is aimed at improving the quality of repairs. For this purpose, it includes
sections on handling electric equipment and handling hydraulic equipment (particularly gear oil and hydraulic oil).

Handling Electric EQuipment

Handling Wiring Harnesses and Connectors

Wiring harnesses consist of wiring connecting one component to
another component, connectors used for connecting and disconnecting
one wire from another wire, and protectors or tubes used for protecting
the wiring.

Compared with other electrical components fitted in boxes or cases,
wiring harnesses are more likely to be affected by the direct effects of
rain, water, heat, or vibration. Furthermore, during inspection and
repair operations, they are frequently removed and installed again, so
they are likely to suffer deformation or damage. For this reason, it is
necessary to be extremely careful when handling wiring harnesses.

Main Failures Occurring in Wiring Harness

1. Defective contact of connectors (defective contact between male
and female)

Problems with defective contact are likely to occur because the
male connector is not properly inserted into the female connector,
because one or both of the connectors is deformed or the position
is not correctly aligned, or because there is corrosion or
oxidization of the contact surfaces. The corroded or oxidized
contact surfaces may become shiny again (and contact may
become normal) by connecting and disconnecting the connector
about 10 times.

2. Defective crimping or soldering of connectors

The pins of the male and female connectors are in contact at the
crimped terminal or soldered portion. If there is excessive force
brought to bear on the wiring, the plating at the joint will peel and
cause improper connection or breakage.

WAS500-6

9JS02113

Improper insertion

9JS03902

Crimped portion

9J503903
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3. Disconnections in wiring

If the wiring is held and the connectors are pulled apart,
components are lifted with a crane with the wiring still connected,
or a heavy object hits the wiring, the crimping of the connector
may separate, the soldering may be damaged, or the wiring may be
broken.

9JS02116

4. High-pressure water entering connector

The connector is designed to make it difficult for water to enter
(drip-proof structure). If high-pressure water is sprayed directly on
the connector, water may enter the connector, depending on the
direction of the water jet. Be careful not to splash water over the
connector. The connector is designed to prevent water from
entering but, at the same time, if water does enter, it is difficult for
it to be drained. If water gets into the connector, the pins will be
short-circuited by the water. If any water gets in, immediately dry
the connector or take other appropriate action before passing 9JS02117
electricity through it.

5. Oil or dirt stuck to connector

If oil or grease are stuck to the connector and an oil film is formed
on the mating surface between the male and female pins, the oil
will not let the electricity pass; there will be a defective contact. If
there is oil or grease stuck to the connector, wipe it off with a dry
cloth or blow it dry with compressed air and spray it with a contact
restorer.

% When wiping the mating portion of the connector, be careful
not to use excessive force or deform the pins.

% If there is oil or water in the compressed air, the contacts will
become even dirtier. Remove the oil and water from the
compressed air completely before cleaning with compressed
air.

9J502118

Removing, Installing, and Drying Connectors and Wiring Harnesses

1. Disconnecting connectors

A. Hold the connectors when disconnecting.

Press lightly
«  For connectors held by a screw, loosen the screw fully, when removing
then hold the male and female connectors in each hand Lock stopperﬂ
and pull apart.

»  For connectors which have a lock stopper, press down the
stopper with your thumb and pull the connectors apart.

% Never pull with one hand.

9J503904
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B. When removing from clips

After removing any connector, cover it with a vinyl bag to
prevent any dust, dirt, oil, or water from getting in the
connector portion.

*

2. Connecting connectors

A. Check the connector visually.

WAS500-6

Action to take after removing connectors

Both the connector and clip have stoppers, which are
engaged with each other when the connector is installed.

Both stoppers

9JS03905

When removing a connector from a clip, pull the

connector in a parallel direction to the clip for removing

the stoppers.

% If the connector is twisted up and down or to the left
or right, the housing may break.

a

>

A4

9JS02120

If the machine is left disassembled for a long time, it is
particularly easy for improper contact to occur. Always
cover the connector.

94502122

Check that there is no oil, dirt, or water stuck to the
connector pins (mating portion).

Check that there is no deformation, defective contact,
corrosion, or damage to the connector pins.

Check that there is no damage or breakage to the outside
of the connector.

% If there is any oil, water, or dirt stuck to the

connector, wipe it off with a dry cloth. If any water

Clicks into position

9J503906

has got inside the connector, warm the inside of the
wiring with a dryer, but be careful not to make it too
hot as this will cause short circuits.

% If there is any damage or breakage, replace the connector.
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B. Fix the connector securely.

Align the position of the connector correctly, and then insert it
securely. For connectors with the lock stopper, push in the
connector until the stopper clicks into position.

Correct any protrusion of the boot and any misalignment of
the wiring harness.

For connectors fitted with boots, correct any protrusion of the
boot. If the wiring harness is misaligned or the clamp is out of
position, adjust it to its correct position.

*

*

If the connector cannot be corrected easily, remove the
clamp and adjust the position.

If the connector clamp has been removed, be sure to
return it to its original position. Check also that there are
no loose clamps.

D. Heavy duty wire connector (DT 8-pole, 12-pole)

00-16

Disconnection

While pressing both sides of locks (a) and (b), pull out
female connector (2).

* (1): Male connector
e (2): Female connector
* (), (b): Locks

Connection

i. Push in female connector (2) horizontally until the
lock clicks. (Arrow 1)

ii. Since locks (a) and (b) may not be set completely,
push in female connector (2) while moving it up and
down until the locks are set normally. (Arrows 1, 2,
3)

% Lock (a) is pulled down (not set completely) and
lock (b) is set completely.

e (1): Male connector

*  (2): Female connector

* (), (b): Locks

94502124
90502125
a 1
|
:b
BJH12932AA
a
2
1. =
__i'
3
b
BJH12932BB
WAS500-6
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E. Drying wiring harness

If there is any oil or dirt on the wiring harness, wipe it off with

a dry cloth. Avoid washing it in water or using steam. If the

connector must be washed in water, do not use high-pressure

water or steam directly on the wiring harness. If water gets

directly on the connector, do the following steps.

i. Disconnect the connector and wipe off the water with a
dry cloth.

% If the connector is blown dry with compressed air,
there is the risk that oil in the air may cause defective 94502118
contact. Remove all oil and water from the com-
pressed air before blowing with air.

ii. Dry the inside of the connector with a dryer.

If water gets inside the connector, use a dryer to dry the
connector. /

% Hot air from the dryer can be used, but regulate the
time that the hot air is used in order that the s
connector or related parts do not get too hot; extreme
heat will deform or damage the connector.
94502127

iii. Carry out a continuity test on the connector.

After drying, leave the wiring harness disconnected and
carry out a continuity test to check for any short circuits
between pins caused by water.

% After completely drying the connector, blow it with

contact restorer and reassemble.
T-adapter

9JS03907
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Handling Controller

The controller contains a microcomputer and electronic control
circuits. These control all of the electronic circuits on the machine; be
extremely careful when handling the controller.

Do not place objects on top of the controller.

Cover the control connectors with tape or a vinyl bag. Never touch
the connector contacts with your hand.

During rainy weather, do not leave the controller in a place where
it is exposed to rain.

Do not place the controller on oily or damp surfaces, or on soil. Do
not place the controller in a hot place, even for a short time. Place
it on a suitable dry stand.

Precautions when carrying out arc welding

When carrying out arc welding on the body, disconnect all wiring
harness connectors connected to the controller. Fit an arc welding
ground close to the welding point.

9J502131

Troubleshooting Electric Circuits

1.

2.

Always turn the power OFF before disconnecting or connecting connectors.

Before carrying out troubleshooting, check that all the related connectors are properly inserted.

% Disconnect and connect the related connectors several times to check.

Always connect any disconnected connectors before going to the next step.

% If the power is turned ON with the connectors still disconnected, unnecessary abnormal displays will be generated.

When carrying out troubleshooting of circuits (measuring the voltage, resistance, continuity, or current), move the related
wiring and connectors several times and check that there is no change in the reading of the tester.

% If there is any change, there is probably a defective contact in that circuit.
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Handling Hydraulic Equipment

With the increase in pressure and precision of hydraulic equipment, the most common cause of failure is dirt (foreign material)
in the hydraulic circuit. When adding hydraulic oil, or when disassembling or assembling hydraulic equipment, it is necessary
to be particularly careful.

1.

Be careful of the operating environment.

Avoid adding hydraulic oil, replacing filters, or repairing the
machine in rain or high winds, or in places where there is a lot of
dust.

Disassembly and maintenance work in the field

If disassembly or maintenance work is carried out on hydraulic
equipment in the field, there is danger of dust entering the
equipment. It is also difficult to check the performance after
repairs. It is preferable to use unit exchange. Disassembly and
maintenance of hydraulic equipment should be carried out in a
specially prepared dustproof workshop, and the performance
should be checked with special test equipment.

Sealing openings

After any piping or equipment is removed, the openings should be
sealed with caps, tapes, or vinyl bags to prevent any dirt or dust
from entering. If the opening is left open or is blocked with a rag,
there is danger of dirt entering or of the surrounding area being
soiled by leaking oil. Do not use rags to block openings. Do not
drain oil out onto the ground; collect it and ask the customer to
dispose of it, or take it back with you for disposal.

Do not let any dirt or dust get in during refilling operations.

Be careful not to let any dirt or dust get in when refilling with
hydraulic oil. Always keep the oil filler and the area around it
clean, and also use clean pumps and oil containers. If an oil
cleaning device is used, it is possible to filter out the dirt that has
collected during storage; this is an even more effective method.

Change hydraulic oil when the temperature is high.

When hydraulic oil or other oil is warm, it flows easily. In
addition, the sludge can also be drained out easily from the circuit
together with the oil. It is preferable to change the oil when it is
still warm. When changing the oil, as much as possible of the old
hydraulic oil must be drained out. Drain the oil from the hydraulic

tank; also drain the oil from the filter and from the drain plug in the circuit.
If any old oil is left, the contaminants and sludge in it will mix with the new oil

and will shorten the life of the hydraulic oil.

WAS500-6
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9JS02133
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6.

Flushing operations

After disassembling and assembling the equipment, or changing
the oil, use flushing oil to remove the contaminants, sludge, and
old oil from the hydraulic circuit. Normally, flushing is carried out
twice: primary flushing is carried out with flushing oil, and
secondary flushing is carried out with the specified hydraulic oil.

Cleaning operations

After repairing the hydraulic equipment (pump, control valve, etc.)
or when running the machine, carry out oil cleaning to remove the
sludge or contaminants in the hydraulic oil circuit. The oil cleaning
equipment is used to remove the ultra fine (about 3 W) particles that
the filter, built in the hydraulic equipment, cannot remove; it is an
extremely effective device.

00-20
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Handling Connectors Used for Engines

The following engines use the connectors described in this section.

 O5E-5
 107E-1

o 114E-3
 125E-5

» 140E-5
 170E-5

» 12V140E-3

% Your machine has a 140E-5 diesel engine.

Slide Lock Type
FRAMATOME-3, FRAMATOME-2

* 95-170, 12V140 engines

»  Pressure sensors and NE speed sensor

Engine Sensor
125, 170, 12vV140 Intake air pressure sensor in intake manifold: PIM
125, 170, 12V140 Oil pressure sensor: POIL
95, 107, 114 Oil pressure switch

95 -170, 12v140 Ne speed sensor of flywheel housing: NE

125, 170, 12V140 Ambient pressure sensor: PAMB

Disconnect connector (1) according to the following procedure.

1. Slide lock (L1) to the right.

2. While pressing lock (L2), pull out connector (1) toward you.

3. Eveniflock (L2) is pressed, connector (1) cannot be pulled toward
you if part A does not float. In this case, float part A with a small
screwdriver while pressing lock (L2), and then pull out
connector (1) toward you.

1 BJH12921
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Pull Lock Type
PACKARD-2

* 95-170, 12V140 engines

i Temperature sensors

Engine Sensor

Intake air temperature sensor in intake
manifold: TIM

95— 170, 12V140 Fuel temperature sensor: TFUEL

Oil temperature sensor: TOIL

Coolant temperature sensor: TWTR, etc.

« Disconnect the connector by pulling lock (B) (on the wiring
harness side) of connector (2) outward.

BJH12922

Push Lock Type
% 95,107, 114 engines

Connector Sensor

BOSCHO0-03 Fuel pressure sensor in common rail

Disconnect connector (3) according to the following procedure.

e While pressing lock (C), pull out connector (3) in the direction of
the arrow.

% 114 engine (see graphic)

e If the lock is on the underside, use flat-head screwdriver [1] since
you cannot insert your fingers.

% 107 engine (see graphic)

BJH12924
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e While pressing up lock (C) of the connector with flat-head screw-
driver [1], pull out connector (3) in the direction of the arrow.

BJH12923

% 107, 114 engines

Connector Sensor 4
SUMITOMO-04 Intake air pressure/temperature sensor
in intake manifold
D
e While pressing lock (D), pull out connector (4) in the direction of
the arrow.
BJH12926

* 95,125 - 170, 12V140 engines

e While pressing lock (E) of the connector, pull out connector (5) in
the direction of the arrow.

Connector Sensor

Fuel pressure sensor in common rail:
AMP-3 P

PFUEL, etc.
Connector Valve
SUMITOMO-2 Injection pre:?sure control valve of fuel
supply pump: PCV

BJH12928
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Connector Sensor

SUMITOMO-3 Speed sensor of fuel supply pump: G

Pull the connector straight up.

Turn-housing Type (Round Green Connector)

*

140 engine

% Intake air pressure sensor in intake manifold (CANNON-04):
PIM etc.

Disconnect connector (6) according to the following procedure.
A. Turn housing (H1) in the direction of the arrow.

% When the connector is unlocked, housing (H1) becomes
heavy to turn.

B. Pull out housing (H1) in the direction of the arrow.
% Housing (H1) is left on the wiring harness side.
Connect the connector according to the following procedure.

A. Insert the connector to the end, while setting its groove.

B. Turn housing (H1) in the direction of the arrow until it clicks.

00-24
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PRECAUTIONS FOR OPERATIONS

% When carrying out removal or installation (disassembly or assembly) of units, be sure to follow the general precautions
given in this section.

Precautions when Carrying Out Removal Work

» If the coolant contains antifreeze, dispose of it correctly.
»  After disconnecting hoses or tubes, cover them or fit plugs to prevent dirt or dust from entering.
*  When draining oil, prepare a container of adequate size to catch the oil.

»  Confirm the match marks showing the installation position, and make match marks in the necessary places before removal
to prevent any mistake when assembling.

e To prevent any excessive force from being applied to the wiring, always hold the connectors when unplugging the
connectors. Do not pull the wires.

»  Fit wires and hoses with tags to show their installation position to prevent any mistake when installing.
»  Check the number and thickness of the shims, and keep in a safe place.

e When raising components, be sure to use lifting equipment of ample strength.

*  When using forcing screws to remove any components, tighten the forcing screws uniformly in turn.

»  Before removing any unit, clean the surrounding area and fit a cover to prevent any dust or dirt from entering
after removal.

% Precautions when handling piping during disassembly
Fit the following plugs into the piping after disconnecting it during disassembly operations.

»  Face seal type hoses and tubes

’,\\Ilzmigg Plug (nut end) Sleeve Nut (elbow end)
02 07376-70210 02789-20210
03 07376-70315 02789-20315
04 07376-70422 02789-20422
05 07376-70522 02789-20522
06 07376-70628 02789-20628
10 07376-71034 07221-21034
12 07376-71234 07221-21234

»  Split flange type hoses and tubes

Nominal .
Number Flange (hose end) Sleeve Head (tube end) Split Flange
04 07379-00400 07378-10400 07371-30400
05 07379-00500 07378-10500 07371-30500
WAS500-6 00-25
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« If the part is not under hydraulic pressure, the following corks can be used.

’l\\llzrrrr]]ik?earl Part Number Pimensions I

D d L i
06 07049-00608 6 5 8 al | Taperts | |4
08 07049-00811 8 65 | 11 Q *
10 07049-01012 10 | 85 | 12 Y Y
12 07049-01215 12 | 10 | 15 B L N
14 07049-01418 14 | 115 | 18
16 07049-01620 16 | 135 | 20 DEW00401
18 07049-01822 18 | 15 | 22
20 07049-02025 20 | 17 | 25
22 07049-02228 22 | 185 | 28
24 07049-02430 24 | 20 | 30
27 07049-02734 27 | 225 | 34

Precautions when Carrying Out Installation Work

» Tighten all bolts and nuts (sleeve nuts) to the specified (KES) torque.

» Install the hoses without twisting or interference and fix them with intermediate clamps, if there are any.
» Replace all gaskets, O-rings, cotter pins, and lock plates with new parts.

» Bend the cotter pins and lock plates securely.

«  When coating with adhesive, clean the part and remove all oil and grease, then coat the threaded portion with two to three
drops of adhesive.

*  When coating with gasket sealant, clean the surface and remove all oil and grease; check that there is no dirt or damage;
then coat uniformly with gasket sealant.

» Clean all parts, and correct any damage, dents, burrs, or rust.

»  Coat rotating parts and sliding parts with engine oil.

*  When press-fitting parts, coat the surface with anti-friction compound (LM-P).

»  After fitting snap rings, check that the snap ring is fitted securely in the ring groove.

*  When connecting wiring connectors, clean the connector to remove all oil, dirt, or water; then connect securely.

*  When using eyebolts, check that there is no deformation or deterioration; screw them in fully; and align the direction of
the hook.

»  When tightening split flanges, tighten uniformly in turn to prevent excessive tightening on one side.

% When operating the hydraulic cylinders for the first time after reassembling cylinders, pumps, and other hydraulic
equipment removed for repair, always bleed the air in the following manner:

1. Start the engine and run at low idle.

2. Operate the work equipment control lever to operate the hydraulic cylinder four to five times, stopping the cylinder
100 mm (3.94 in) from the end of its stroke.

3. Next, operate the hydraulic cylinder three to four times to the end of its stroke.
4. After doing this, run the engine at normal speed.

% When using the machine for the first time after repair or long storage, do the same procedure.
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Precautions when Completing the Operation

1.

Refilling with coolant, oil, and grease

» If the coolant has been drained:
» Tighten the drain valve and add coolant to the specified level.
» Run the engine to circulate the coolant through the system.
*  Check the coolant level again.
» Ifthe hydraulic equipment has been removed and installed again:
e Add engine oil to the specified level.
* Run the engine to circulate the oil through the system.
e Check the oil level again.
e If the piping or hydraulic equipment has been removed, always bleed the air from the system after reassembling the
parts.

% For details, see WORK EQUIPMENT: Bleeding Air from Work Equipment Circuit in the Testing and Adjusting
section.

e Add the specified amount of grease (molybdenum disulphide grease) to the work equipment parts.
Checking cylinder head and manifolds for looseness

¢ Check the cylinder head and intake and exhaust manifold for looseness.
e Ifany part is loosened, retighten it.
% For the tightening torque, see ENGINE AND COOLING SYSTEM: Cylinder Head in the Disassembly and
Assembly section.

Checking engine piping for damage and looseness

¢ Intake and exhaust system
e Check the piping for damage; the mounting bolts and nuts for looseness; and the joints for air suction and
exhaust gas leakage.

e Ifany part is loosened or damaged, retighten or repair it.
¢ Cooling system
e Check the piping for damage; the mounting bolts and nuts for looseness; and the joints for coolant leakage.
e Ifany part is loosened or damaged, retighten or repair it.
¢ Fuel system
e Check the piping for damage; the mounting bolts and nuts for looseness; and the joints for fuel leakage.
e Ifany part is loosened or damaged, retighten or repair it.

Checking muffler and exhaust pipe for damage and looseness

e Visually check the muffler, exhaust pipe, and their mounting parts for cracks or damage.
e Ifany part is damaged, replace it.

e Check the mounting bolts and nuts of the muffler, exhaust pipe, and their mounting parts for looseness.
« Ifany bolt or nut is loosened, retighten it.

Checking muffler function

e Check the muffler for abnormal sound and sound different from that of a new muffler.
e Ifany abnormal sound is heard, repair the muffler.
% Refer to both the Troubleshooting and the Disassembly and Assembly sections.
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PUSH-PULL COUPLER

residual pressure from the hydraulic tank. For

g WARNING!  Before carrying out the following work, release the

details, see WORK EQUIPMENT: Releasing
Residual Pressure in Hydraulic Circuit in the
Testing and Adjusting section.

g WARNING!  Even if the residual pressure is released from the

hydraulic tank, some hydraulic oil flows out when
the hose is disconnected. Prepare a container to
receive the oil.

Type 1l

Disconnection

1. Release the residual pressure from the hydraulic tank.

% For details, see WORK EQUIPMENT: Releasing Residual
Pressure in Hydraulic Circuit in the Testing and Adjusting
section.

2. Hold the adapter (1) and push the hose joint (2) into the mating
adapter (3). The adapter can be pushed in about 3.5 mm (0.14 in).

Do not hold the rubber cap portion (4).

3. After the hose joint (2) is pushed into the adapter (3), press the
rubber cap portion (4) against the adapter until it clicks.

4. Hold the hose adapter (1) or hose (5) and pull it out. Since some
hydraulic oil flows out, prepare a container to receive the oil.

Connection

1. Hold the hose adapter (1) or hose (5) and insert it in the mating
adapter (3), aligning them with each other. Do not hold the rubber

cap portion (4).

2. After inserting the hose in the mating adapter, pull it back to check

its connecting condition. When the hose is pulled back, the rubber
cap portion moves toward the hose about 3.5 mm (0.14 in). This
does not indicate an abnormality.
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Type 2

Disconnection

1. Hold the mouthpiece of the tightening portion and push body (2) in
straight until sliding prevention ring (1) contacts contact
surface (a) of the hexagonal portion at the male end.

2. Hold in the condition in Step 1 and turn the lever (4) to the right
(clockwise).

3. Hold in the condition in Steps 1 and 2 and pull out the whole
body (2) to disconnect it.

Connection

*  Hold the mouthpiece of the tightening portion and push body (2) in
straight until sliding prevention ring (1) contacts surface a of the
hexagonal portion at the male end to connect the body.

WAS500-6
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Type 3
1
Disconnection a
1. Hold the mouthpiece of the tightening portion and push the
body (2) in straight until sliding prevention ring (1) contacts
surface (a) of the hexagonal portion at the male end.
N
0 4um
CWP06391
2. Hold in the condition in Step 1 and push until the cover (3)
contacts surface (a) of the hexagonal portion at the male end. a
3
CWP06393
3. Hold in the condition in Step 1, and pull out the whole body (2) to
disconnect it.
2
CWP06395
Connection
1. Hold the mouthpiece of the tightening portion and push the 1
body (2) in straight until the slide prevention ring (1) contacts a
surface (a) of the hexagonal portion at the male end to connect the
N
0 4um
CWP06391
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COATING MATERIALS

% The recommended coating materials prescribed in the shop manuals are listed below.

Category Code Part No. Quantity Container Main Applications, Features
LT-1A  1790-129-9030 150 g Tube Used_ to prevent rubber gasket_s, rubber
cushions and cork plugs from coming out.
Used in places requiring an immediately
20 Polvethviene effective, strong adhesive.
LT-1B |790-129-9050 g yemy Used for plastics (except polyethylene,
(2 pcs.) container :
polypropylene, tetrafluoroethylene, and vinyl
chloride), rubber, metal, and non-metal.
Polvethviene Features: Resistance to heat, chemicals
LT-2  {09940-00030 509 yetny Used for anti-loosening and sealant
container
purposes for bolts and plugs.
790-129-9060 Adgeks"’e:
(Set of adhesive 9 Used as adhesive or sealant for metal,
LT-3 : Hardening |Can .
and hardening . glass, or plastic.
agent) agent:
0 500 g
(]
=
n
Fe LT-4  [790-129-9040 250 g Polye_t hylene Used as sealant for machined holes.
K container
Holtz 790-126-9120 759 Tube Use_d as heat-resisting sealant for repairing
MH 705 engine.
Quick hardening-type adhesive.
Three Polyethylene Cure time: within 5 sec. to 3 min
bond [179-129-9140 2g yemny g o = min
container Used mainly for adhesion of metals,
1735 .
rubbers, plastics, and woods.
Quick hardening-type adhesive.
Aron- Quick cure-type (maximum strength after
alpha  |790-129-9130 50g Egr'])t’aelt:é’:e”e 30 minutes).
201 Used mainly for adhesion of rubbers,
plastics, and metals.
Loctite Polvethviene Features: Resistance to heat, chemicals
79A-129-9110 50 cc yemy Used at joint portions subject to high
648-50 container
temperature.
LG-1  1790-129-9010 200 g Tube Useo! as adhesive or_sealant for gaskets and
packing of power train case, etc.
Features: Resistance to heat
Gasket Used as sealant for flange surfaces and
sealant bolts at high temperature locations; used to
LG-3 |790-129-9070 1kg Can prevent seizure.

Used as sealant for heat-resistant gasket for
high-temperature locations such as engine
precombustion chamber, exhaust pipe.
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Category Code Part No. Quantity Container Main Applications, Features
Features: Resistance to water, oil
Used as sealant for flange surface, thread.
LG-4  |790-129-9020 200 g Tube A!so possible to use as sealant for flanges
with large clearance.
Used as sealant for mating surfaces of final
drive case, transmission case.
Used as sealant for various threads, pipe
LG5  |790-129-9080 1kg Polye_thylene joints, flanges.
container Used as sealant for tapered plugs, elbows,
nipples of hydraulic piping.
Gasket Features: Silicon-based, resistant to heat,
sealant cold.
LG-6 |09940-00011 250 g Tube Used as sealant for flange surface, thread.
Used as sealant for oil pan, final drive case,
etc.
Features: Silicon-based, quick hardening
- i type.
LG-7|09920-00150 15049 Tube Used as sealant for flywheel housing, intake
manifold, oil pan, thermostat housing, etc.
Three - L
bond  1790-129-9090 100 g Tube ;J:ei(:lee}ss heat-resisting sealant for repairing
1211 gines.
£, LM-G  |09940-00051 60 g Can Used as Iubrlca_nt for sliding parts (to
25 % prevent squeaking).
L C
g%g Used to prevent seizure or scuffing of the
© % = LM-P  |09940-00040 2009 Tube thread when press fitting or shrink fitting.
p= Used as lubricant for linkage, bearings, etc.
SYG2-400LlI
SYG2-350LI
G2-LI |SYG2-400LI-A Various Various General purpose type
SYG2-160LI
SYGA160CNLI
SYG2-400CA
SYG2-350CA Used for normal temperature, light load
G2-CA |SYG2-400CA-A Various Various bearing at places in contact with water or
Grease SYG2-160CA steam.
SYG2-160CNCA
=
@
£ 9
S5
g =2 400 g .
§ % SYG2-400M (10 per case) Belows type Used for places with heavy load.
Ss
=5
2
©
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	1500LO
	TORQFLOW Transmission: Double Meshing

	15BONX
	Transmission Filter: Clogging

	15SAL1
	ECMV F Clutch: When Command Current is OFF, Fill Signal is ON

	15SALH
	ECMV F Clutch: When Command Current is ON, Fill Signal is OFF

	15SBL1
	ECMV R Clutch: When Command Current is OFF, Fill Signal is ON

	15SBLH
	ECMV R Clutch: When Command Current is ON, Fill Signal is OFF

	15SEL1
	ECMV 1st Clutch: When Command Current is OFF, Fill Signal is ON
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	Alternator: Signal Disagrees with Operating State of Engine

	AB00MA
	Alternator: Malfunction

	B@BAZG
	Engine: Low Engine Oil Pressure

	B@BAZK
	Engine Oil: Low Level

	B@BCNS
	Engine: Coolant: Overheating

	B@BCZK
	Engine: Coolant: Low Level

	B@C7NS
	Brake: Brake Oil: Overheating

	b@CENS
	Torque Converter Oil: Overheating

	B@CENS
	Torque Converter Oil: Overheating

	B@GAZK
	Battery Electrolyte: Low Level

	B@HANS
	Hydraulic Oil: Overheating

	CA111
	Abnormality in Engine Controller

	CA115
	Engine Ne or Bkup Speed Sensor Error

	CA122
	Charge Pressure Sensor High Error

	CA123
	Charge Pressure Sensor Low Error

	CA131
	Throttle Sensor High Error

	CA132
	Throttle Sensor Low Error

	CA135
	Engine Oil Pressure Sensor High Error

	CA141
	Engine Oil Pressure Sensor Low Error

	CA144
	Coolant Temperature Sensor High Error

	CA145
	Coolant Temperature Sensor Low Error

	CA153
	Charge Temperature Sensor High Error

	CA154
	Charge Temperature Sensor Low Error

	CA187
	Sensor Power Supply 2 Low Error

	CA221
	Atmospheric Pressure Sensor High Error

	CA222
	Atmospheric Pressure Sensor Low Error

	CA227
	Sensor Power Supply 2 High Error

	CA234
	Engine Overspeed

	CA238
	Ne Speed Sensor Power Supply Error

	CA263
	Fuel Temperature Sensor High Error

	CA265
	Fuel Temperature Sensor Low Error

	CA271
	PCV1 Short Circuit

	CA272
	PCV1 Disconnection

	CA273
	PCV2 Short Circuit

	CA274
	PCV2 Disconnection

	CA322
	Injector #1 (L/B #1) Open/Short Error

	CA323
	Injector #5 (L/B #5) Open/Short Error

	CA324
	Injector #3 (L/B #3) Open/Short Error

	CA325
	Injector #6 (L/B #6) Open/Short Error

	CA331
	Injector #2 (L/B #2) Open/Short Error

	CA332
	Injector #4 (L/B #4) Open/Short Error

	CA342
	Calibration Code Data Inconsistency

	CA351
	Injectors Drive Circuit Error

	CA352
	Sensor Power Supply 1 Low Error

	CA386
	Sensor Power Supply 1 High Error

	CA431
	Idle Validation Switch Error

	CA432
	Idle Validation Action Error

	CA441
	Battery Voltage Low Error

	CA442
	Battery Voltage High Error

	CA449
	Common Rail Pressure High Error 2

	CA451
	Common Rail Pressure Sensor High Error

	CA452
	Common Rail Pressure Sensor Low Error

	CA553
	Common Rail Pressure High Error 1

	CA554
	Common Rail Pressure In-Range Error

	CA559
	Supply Pump Pressure Very Low Error 1
	Checksheet for No-Pressure Feed


	CA689
	Engine Ne Speed Sensor Error

	CA731
	Engine Bkup Speed Sensor Phase Error

	CA757
	All Continuous Data Lost Error

	CA778
	Engine Bkup Speed Sensor Error

	CA1228
	EGR Valve Servo Error 1

	CA1625
	EGR Valve Servo Error 2

	CA1626
	Bypass Valve Solenoid Current High Error

	CA1627
	Bypass Valve Solenoid Drive Circuit Disconnection Error

	CA1628
	Bypass Valve Servo Error 1

	CA1629
	Bypass Valve Servo Error 2

	CA1631
	Bypass Valve Lift Sensor High Error

	CA1632
	Bypass Valve Lift Sensor Low Error

	CA1633
	KOMNET Datalink Timeout Error

	CA1642
	Abnormally Low Signal in EGR Inlet Pressure Sensor
	EGR Inlet Pressure Sensor Low Error

	CA1653
	Abnormally High Signal in EGR Inlet Pressure Sensor
	EGR Inlet Pressure Sensor High Error

	CA2185
	Throttle Sensor Supply Voltage High Error

	CA2186
	Throttle Sensor Power Supply Low Error

	CA2249
	Supply Pump Pressure Very Low Error 2

	CA2271
	EGR Valve Lift Sensor High Error

	CA2272
	EGR Valve Lift Sensor Low Error

	CA2351
	EGR Valve Solenoid Operation Short Circuit

	CA2352
	EGR Valve Solenoid Operation Disconnection Error

	CA2555
	Intake Heater Relay Disconnection Error

	CA2556
	Intake Heater Relay Short Circuit Error

	D160KZ
	Backup Lamp Relay: Disconnection or Short Circuit

	D191KA
	Joystick Steering Neutral Safety Relay: Disconnection

	D191KB
	Joystick Steering Neutral Safety Relay: Short Circuit

	D192KA
	ECSS Solenoid: Disconnection

	D192KB
	ECSS Solenoid: Short Circuit

	D192KY
	ECSS Solenoid Relay: Short Circuit with Power Supply Line

	D193KA
	Joystick Steering Solenoid Cut Relay: Disconnection

	D193KB
	Joystick Steering Solenoid Cut Relay: Short Circuit

	D193KY
	Joystick Steering Solenoid Cut Relay: Short Circuit with Power Supply Line

	D5ZHKA
	Terminal C Signal: Disconnection

	D5ZHKB
	Terminal C Signal: Short Circuit

	D5ZHKZ
	Terminal C Signal: Disconnection or Short Circuit

	D5ZHL6
	Terminal C Signal: Signal Does Not Match Engine Running or Stopped State

	DA80L4
	Auto-Grease Controller: ON/OFF Signals Disagree

	DAF3KK
	Machine Monitor: Low Source Voltage (input)

	DAF5KP
	Machine Monitor: Low Output Voltage

	DAFRKR
	Machine Monitor: CAN Defective Communication

	DAQ0KK
	Transmission Controller: Low Source Voltage

	DAQ0KT
	Transmission Controller: Abnormality in Controller

	DAQ2KK
	Transmission Controller Load Power Supply Line: Low Source Voltage (input)

	DAQ9KQ
	Transmission Controller: Disagreement of Model Selection Signals

	DAQRKR
	Transmission Controller: CAN Defective Communication

	DAQRMA
	Transmission Controller Option Setting: Malfunction

	DB2RKR
	Engine Controller: CAN Defective Communication

	DB90KK
	Work Equipment Controller: Low Source Voltage (input)

	DB90KT
	Work Equipment Controller: Abnormality in Controller

	DB92KK
	Work Equipment Controller Load Power Supply Line: Low Source Voltage (input)

	DB95KX
	Work Equipment Controller Power Supply Output: Out-of-Input Signal Range

	DB99KQ
	Work Equipment Controller: Disagreement of Model Selection Signals

	DB9RKR
	Work Equipment Controller: CAN Defective Communication

	DB9RMA
	Work Equipment Controller Option Setting: Malfunction

	DB9RMC
	Work Equipment Controller: CAN Communication Defective Operation

	DD15LD
	Switch (Panel Switch 1 n): Switch is Kept Pressed for Long Time

	DD16LD
	Switch (Panel Switch 2 ‡): Switch is Kept Pressed for Long Time

	DD17LD
	Switch (Panel Switch 3 <): Switch is Kept Pressed for Long Time

	DD18LD
	Switch (Panel Switch 4 >): Switch is Kept Pressed for Long Time

	DD1ALD
	Remote Positioner Raise/Lower Set Switch (raise): Switch Is Kept Pressed for Long Time

	DD1BLD
	Remote Positioner Raise/Lower Set Switch (lower): Switch is Kept Pressed for Long Time

	DD1CLD
	Load Meter Subtotal Switch: Switch is Kept Pressed for Long Time

	DD1FLD
	Load Meter Mode Selector Switch (A/B): Switch is Kept Pressed for Long Time

	DD1GLD
	Load Meter Mode Selector Switch (+/-): Switch is Kept Pressed for Long Time

	DD1HLD
	Load Meter Display Selector Switch: Switch is Kept Pressed for Long Time

	DDA7L4
	RPM Set ON/OFF Switch: ON/OFF Signals Disagree

	DDA8KB
	RPM Set Idle UP/DOWN Selector Switch (idle UP): Short Circuit

	DDA9KB
	RPM Set Idle UP/DOWN Selector Switch (idle DOWN): Short Circuit

	DDB6L4
	Parking Brake Switch (Neutralizer): ON/OFF Signals Disagree

	DDD1LD
	Remote Positioner Bucket Angle Set Switch: Switch is Kept Pressed for Long Time

	DDE5MA
	Emergency Steering Drive Switch: Malfunction

	DDK3KA
	Right FNR Switch: Disconnection

	DDK3KB
	Right FNR Switch: Short Circuit

	DDK4KA
	Joystick Steering FNR Switch: Disconnection

	DDK4KB
	Joystick Steering FNR Switch: Short Circuit

	DDK5L4
	Joystick Steering with Shift UP/DOWN Switch: ON/OFF Signals Disagree

	DDK6KA
	FNR Lever Switch: Disconnection

	DDK6KB
	FNR Lever Switch: Short Circuit

	DDT0L4
	Shift Mode Selector Switch: ON/OFF Signals Disagree

	DDT4LD
	Transmission Cutoff Set Switch: Switch is Kept Pressed for Long Time

	DDW9LD
	Kickdown Switch: Switch is Kept Pressed for Long Time

	DDWLLD
	Hold Switch: Switch is Kept Pressed Down for Long Time

	DDY0LD
	Load Meter Cancel Switch: Switch is Kept Pressed for Long Time

	DF10KA
	Transmission Shift Lever Switch: Disconnection

	DF10KB
	Transmission Shift Lever Switch: Short Circuit

	DGF1KA
	Transmission Oil Temperature Sensor: Disconnection

	DGF1KB
	Transmission Oil Temperature Sensor: Short Circuit

	DGH2KX
	Hydraulic Oil Temperature Sensor: Out-of-Input Signal Range

	DGR2KA
	Rear Brake Oil Temperature Sensor: Disconnection

	DGR2KX
	Rear Brake Oil Pressure Sensor: Out-of-Input Signal Range

	DGT1KX
	Torque Converter Oil Temperature Sensor: Out-of-Input Signal Range

	DH21KA
	Work Equipment Pump Oil Pressure Sensor: Disconnection

	DH21KB
	Work Equipment Pump Oil Pressure Sensor: Short Circuit

	DHPCKX
	Lift Arm Cylinder Bottom Pressure Sensor: Out-of-Input Signal Range

	DHPDKX
	Lift Arm Cylinder Head Pressure Sensor: Out-of-Input Signal Range

	DHT1KX
	Left Brake Pressure Sensor: Out-of-Input Signal

	DHT2L6
	Transmission Filter Clogging Sensor: Signal Disagrees with Operating and Stopped States of Engine

	DK59KA
	Lift Arm EPC Lever Potentiometer (Main): Disconnection

	DK59KY
	Lift Arm EPC Lever Potentiometer (Main): Short Circuit with Power Supply Line

	DK59L8
	Lift Arm EPC Lever Potentiometer (Main): Analog Signals Disagree

	DK5AKA
	Lift Arm EPC Lever Potentiometer (Sub): Disconnection

	DK5AKY
	Lift Arm EPC Lever Potentiometer (Sub): Short Circuit with Power Supply LIne

	DK5BKA
	Bucket EPC Lever Potentiometer (Main): Disconnection

	DK5BKY
	Bucket EPC Lever Potentiometer (Main): Short Circuit with Power Supply Line

	DK5BL8
	Bucket EPC Lever Potentiometer (Main): Analog Signals Disagree

	DK5CKA
	Bucket EPC Lever Potentiometer (Sub): Disconnection

	DK5CKY
	Bucket EPC Lever Potentiometer (Sub): Short Circuit with Power Supply Line

	DK5DKA
	3-Spool Valve (Attachment) EPC Lever Potentiometer (Main): Disconnection

	DK5DKY
	3-Spool Valve (Attachment) EPC Lever Potentiometer (Main): Short Circuit with Power Supply Line

	DK5DL8
	3-Spool Valve (Attachment) EPC Lever Potentiometer (Main): Analog Signals Disagree

	DK5EKA
	3-Spool Valve (Attachment) EPC Lever Potentiometer (Sub): Disconnection

	DK5EKY
	3-Spool Valve (Attachment) EPC Lever Potentiometer (Sub): Short Circuit with Power Supply Line

	DK5FKA
	Joystick Steering EPC Lever Potentiometer (Main): Disconnection

	DK5FKY
	Joystick Steering EPC Lever Potentiometer (Main): Short Circuit with Power Supply Line

	DK5GKA
	Joystick Steering EPC Lever Potentiometer (Sub): Disconnection

	DK5GKY
	Joystick Steering EPC Lever Potentiometer (Sub): Short Circuit with Power Supply Line

	DK5FL8
	Joystick Steering EPC Lever Potentiometer (Main): Analog Signals Disagree

	DKA0KA
	Lift Arm Angle Sensor: Disconnection

	DKA0KX
	Lift Arm Angle Sensor: Out-of-Input Signal Range

	DKA0KY
	Lift Arm Angle Sensor: Short Circuit with Power Supply Line

	DKA0L0
	Lift Arm Angle Sensor: Double Meshing

	DLF1KA
	Transmission Input Shaft Speed Sensor: Disconnection

	DLF1LC
	Transmission Input Shaft Speed Sensor: Speed Signals Disagree

	DLT4KB
	Transmission Input Shaft Speed Sensor: Short Circuit

	DLT4KX
	Transmission Output Shaft Speed Sensor: Out-of-Input Signal Range

	DT20KB
	Transmission Cutoff Indicator Lamp: Short Circuit

	DUM1KB
	Remote Positioner Raise Set Indicator Lamp: Short Circuit

	DUM2KB
	Remote Positioner Lower Set Indicator Lamp: Short Circuit

	DV00KB
	Alarm Buzzer: Short Circuit

	DW4PKA
	Lift Arm Raise EPC Solenoid: Disconnection

	DW4PKB
	Lift Arm Raise EPC Solenoid: Short Circuit

	DW4PKY
	Lift Arm Raise EPC Solenoid: Short Circuit with Power Supply Line

	DW4QKA
	Lift Arm Lower EPC Solenoid: Disconnection

	DW4QKB
	Lift Arm Lower EPC Solenoid: Short Circuit

	DW4QKY
	Lift Arm Lower EPC Solenoid: Short Circuit with Power Supply Line

	DW4RKA
	Bucket Tilt EPC Solenoid: Disconnection

	DW4RKB
	Bucket Tilt EPC Solenoid: Short Circuit

	DW4RKY
	Bucket Tilt EPC Solenoid: Short Circuit with Power Supply Line

	DW4SKA
	Buck Dump EPC Solenoid: Disconnection

	DW4SKB
	Bucket Dump EPC Solenoid: Short Circuit

	DW4SKY
	Bucket Dump EPC Solenoid: Short Circuit with Power Supply Line

	DW7BKA
	Fan Reverse Solenoid: Disconnection

	DW7BKB
	Fan Reverse Solenoid: Short Circuit

	DW7BKY
	Fan Reverse Solenoid: Short Circuit with Power Supply Line

	DW7DKA
	Hydraulic Drive Fan Neutral Solenoid: Disconnection

	DW7DKB
	Hydraulic Drive Fan Neutral Solenoid: Short Circuit

	DW7DKY
	Hydraulic Drive Fan Solenoid: Short Circuit with Power Supply Line

	DWM1KA
	Work Equipment Neutral Lock Solenoid: Disconnection

	DWM1KB
	Work Equipment Neutral Lock Solenoid: Short Circuit

	DWM1KY
	Work Equipment Neutral Lock Solenoid: Short Circuit with Power Supply Line

	DWN6KA
	Lift Arm Raise Magnet Detent Solenoid: Disconnection

	DWN6KB
	Lift Arm Raise Magnet Detent Solenoid: Short Circuit

	DWN6KY
	Lift Arm Raise Magnet Detent Solenoid: Short Circuit with Power Supply Line

	DWN7KA
	Lift Arm Float Magnet Detent Solenoid: Disconnection

	DWN7KB
	Lift Arm Float Magnet Detent Solenoid: Short Circuit

	DWN7KY
	Lift Arm Float Magnet Detent Solenoid: Short Circuit with Power Supply Line

	DWN8KA
	Bucket Tilt Magnet Detent Solenoid: Disconnection

	DWN8KB
	Bucket Tilt Magnet Detent Solenoid: Short Circuit

	DWN8KY
	Bucket Tilt Magnet Detent Solenoid: Shorted with the Power Source

	DX16KA
	Fan Pump EPC Solenoid: Disconnection

	DX16KB
	Fan Pump EPC Solenoid: Short Circuit

	DX16KY
	Fan Pump EPC Solenoid: Short Circuit with Power Supply Line

	DXA1KA
	Pump PC-EPC Solenoid: Disconnection

	DXA1KB
	Pump PC-EPC Solenoid: Short Circuit

	DXH1KA
	Lockup ECMV Solenoid: Disconnection

	DXH1KB
	Lockup ECMV Solenoid: Short Circuit

	DXH1KY
	Lockup ECMV Solenoid: Short Circuit with Power Supply Line

	DXH4KA
	1st Clutch ECMV Solenoid: Disconnection

	DXH4KB
	1st Clutch ECMV Solenoid: Short Circuit

	DXH4KY
	1st Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXH5KA
	2nd Clutch ECMV Solenoid: Disconnection

	DXH5KB
	2nd Clutch ECMV Solenoid: Short Circuit

	DXH5KY
	2nd Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXH6KA
	3rd Clutch ECMV Solenoid: Disconnection

	DXH6KB
	3rd Clutch ECMV Solenoid: Short Circuit

	DXH6KY
	3rd Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXH7KA
	R Clutch ECMV Solenoid: Disconnection

	DXH7KB
	R Clutch ECMV Solenoid: Short Circuit

	DXH7KY
	R Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXH8KA
	F Clutch ECMV Solenoid: Disconnection

	DXH8KB
	F Clutch ECMV Solenoid: Short Circuit

	DXH8KY
	F Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXHHKA
	4th Clutch ECMV Solenoid: Disconnection

	DXHHKB
	4th Clutch ECMV Solenoid: Short Circuit

	DXHHKY
	4th Clutch ECMV Solenoid: Short Circuit with Power Supply Line

	DXHJKA
	3-Spool Valve Extract EPC Solenoid: Disconnection

	DXHJKB
	3-Spool Valve Extract EPC Solenoid: Short Circuit

	DXHJKY
	3-Spool Valve Extract EPC Solenoid: Short Circuit with Power Supply Line

	DXHKKA
	3-Spool Valve Retract EPC Solenoid: Disconnection

	DXHKKB
	3-Spool Valve Retract EPC Solenoid: Short Circuit

	DXHKKY
	3-Spool Valve Retract EPC Solenoid: Short Circuit with Power Supply Line

	DXHLKA
	Joystick Steering Right EPC Solenoid: Disconnection

	DXHLKB
	Joystick Steering Right EPC Solenoid: Short Circuit

	DXHLKY
	Joystick Steering Right EPC Solenoid: Short Circuit with Power Supply Line

	DXHMKA
	Joystick Steering Left EPC Solenoid: Disconnection

	DXHMKB
	Joystick Steering Left EPC Solenoid: Short Circuit

	DXHMKY
	Joystick Steering Left EPC Solenoid: Short Circuit with Power Supply Line

	TROUBLESHOOTING: E-MODE
	Troubleshooting Electrical System
	Information in Troubleshooting Table


	E-1
	Engine Does Not Start

	E-2
	Wiper Does Not Operate

	E-3
	Windshield Washer Does Not Operate

	E-4
	Headlamp, Clearance Lamp, Tail Lamp, and License Lamp Do Not Light Up or Go Off

	E-5
	Working Lamp Does Not Light Up or Go Off

	E-6
	Turn Signal Lamp and Hazard Lamp Do Not Light Up or Go Off

	E-7
	Brake Lamp Does Not Light or It Keeps Lighting Up

	E-8
	Backup Lamp Does Not Light or It Keeps Lighting Up

	E-9
	Backup Buzzer Does Not Sound or It Keeps Sounding

	E-10
	Horn Does Not Sound or It Keeps Sounding

	E-11
	Alarm Buzzer Does Not Sound or It Keeps Sounding

	E-12
	Air Conditioner Does Not Operate or Stop

	E-13
	KOMTRAX System Does Not Work Properly
	Lamp Display Section of KOMTRAX Terminal


	TROUBLESHOOTING: H-MODE
	Troubleshooting Hydraulic and Mechanical Systems
	Using Troubleshooting Chart

	Failure Codes and Causes Table

	H-1
	Machine Does Not Start

	H-2
	Torque Converter Lockup is Not Switched OFF (Engine Stalls)

	H-3
	Torque Converter Lockup is Not Switched ON

	H-4
	Travel Speed is Slow, Thrusting Force is Weak, Uphill Traveling Power is Weak, Gear is Not Shifted

	H-5
	Large Shocks When Starting and Shifting Gears

	H-6
	Large Time Lag When Starting and Shifting Gear

	H-7
	Torque Converter Oil Temperature is High

	H-8
	Steering Does Not Turn

	H-9
	Steering Does Not Turn (Joystick Steering, if equipped)

	H-10
	Steering Response is Poor

	H-11
	Steering Turning Response is Poor (Joystick Steering, if Equipped)

	H-12
	Steering is Heavy

	H-13
	When Machine Turns, It Shakes or Jerks

	H-14
	When Machine Turns, It Shakes or Jerks (Joystick Steering, if Equipped)

	H-15
	Wheel Brake Does Not Work or Does Not Work Well

	H-16
	Wheel Brake is Not Released or It Drags

	H-17
	Parking Brake Does Not Work or Does Not Work Well

	H-18
	Parking Brake is Not Released or It Drags

	H-19
	Lift Arm Does Not Rise

	H-20
	Lift Arm is Low or Rising Force is Insufficient

	H-21
	When Rising, Lift Arm Starts to Move Slowly at a Specific Height

	H-22
	Lift Arm Cylinder Cannot Hold Down Bucket (Bucket Floats)

	H-23
	Hydraulic Drifts of the Lift Arm Occur Often

	H-24
	Lift Arm Wobbles During Operation

	H-25
	Bucket Does Not Tilt Back

	H-26
	Bucket Speed is Low or Tilting-Back Force Is Insufficient

	H-27
	Bucket Starts to Operate Slowly in the Midst of Tilting Back

	H-28
	Bucket Cylinder Cannot Hold Down the Bucket

	H-29
	Hydraulic Drifts of the Bucket Occur Often

	H-30
	Bucket Wobbles During Travel with Load

	H-31
	During Operation of Machine, Engine Speed Drops Remarkably or Engine Stalls

	H-32
	Large Shocks When Work Equipment Starts and Stops

	H-33
	When Work Equipment Circuit is Relieved Singly, Other Work Equipment Moves

	H-34
	ECSS Does Not Operate; Pitching and Bouncing Occur
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	Work Equipment Pump
	Removal
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