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MODEL =
SERIAL NO.

MACHINE SERIAL NUMBER

The machine serial number is stamped on the serial number plate which
is located on front of Hammer under the pump guard. The machine model
and serial number should always be furnished when ordering parts and
corresponding regarding your machine. The serial number is the only
means the distributor or factory has of ensuring that the correct
parts will be furnished.

In the event that the serial number plate is lost, there is another
! number stamped on the upper cylinder mounting flange. This number
(example: 9054) should then be furnished as this will enable us to
determine the hammer serial number.




INTERNATIONAL
EQUIPMENT, INC.

WARRANTY

INTERNATIONAL CONSTRUCTION EQUIPMENT STAMDARD WARRANTY

INTERNATIONAL CONSTRUCTION EQUIPMENT (ICE) WARRANTS NEW PRODUCTS SOLD BY

IT TO BE FREE FROM DEFECTS IN MATERIAL OR WORKMANSHIP FOR A PERIOD OF 90

DAYS AFTER DATE OF DELIVERY TO THE FIRST USER AND SUBJECT TO THE FOLLOWING
COMDITIONS :

ICE'S OBLIGATION AND LIABILITY UNDER THIS WARRANTY IS EXPRESSLY LIMITED

TO REPAIRING OR REPLACING AT ICE'S OPTION, ANY PARTS WHICH APPEAR TOD |CE

UPON INSPECTION TO HAVE BEEN DEFECTIVE IN MATERIAL OR WORKMANSHIP. SUCH

FARTS SHALL BE PROVIDED AT WO COST TO THE USER, AT THE BUSINESS ESTABLISHMENT
OF ICE OR THE AUTHORIZED ICE DISTRIBUTOR OF THE PRODUCT DURING REGULAR

WORKING HOURS. THIS WARRANTY SHALL NOT APPLY TO COMPOMEMT PARTS OR ACCESSORIES
OF PRODUCTS NOT MANUFACTURED BY ICE AND WHICH CARRY THE WARRANTY OF THE
MANUFACTURER THEREOF, OR TO NORMAL MAINTENANCE (SUCH AS EMGINE TUNE-UP) OR

TO NORMAL MAINTENANCE PARTS (SUCH AS OIL FILTERS). REPLACEMENT OR REPAIR
PARTS INSTALLED IN THE PRODUCT COVERED BY THIS WARRANTY ARE WARRANTED

ONLY FOR THE REMAINDER OF THIS WARRANTY AS IF SUCH PARTS WERE ORIGIMNAL
COMPONENTS OF SAID PRODUCT. ICE COMPANY MAKES NO OTHER WARRANTY, EXPRESS

OR IMPLIED, AND MAKES MO WARRANTY OF MERCHANTABILITY OF FITMESS FOR ANY
PARTICULAR PURPOSE. ICE'S OBLIGATION UNDER THIS WARRANTY SHALL NOT

INCLUDE ANY TRANSPORTATION CHARGES, COSTS OF INSTALLATION, DUTY, TAXES OR

ANY OTHER CHARGES WHATSOEVER, OR ANY LIABILITY FOR DIRECT, IMDIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGE OR DELAY. |F REQUESTED BY ICE, PRODUCTS

OR PARTS FOR WHICH A WARRANTY CLAIM IS MADE ARE TO BE RETURNED TRANSPORTATION 1
PREPAIL 10 ICE. ANY |MPROPER USE, INCLUDING OPERATION AFTER DISCOVERY OF
DEFECTIVE OR WORN PARTS, QPERATION BEYOND RATED CAPACITY, SUBSTITUTION OF
PARTS NOT APFROVED BY ICE OR ANY ALTERATION OR REPAIR BY OTHERS [N SUCH
MAMMER AS IMW ICE'S JUDGEMENT AFFECTS THE PRODUCT MATERIALLY AND ADVERSELY,

SHALL VOID THIS WARRANTY.

NO EMPLOYEE OR REPRESENTATIVE |5 AUTHORIZED TO CHANGE THIS WARRANTY IN ANY
WAY OR GRANT ANY OTHER WARRANTY UMLESS SUCH CHANGE 15 MADE IN WRITING AND

SIGNED BY AN OFFICER OF ICE.

NOTE: ICE CORPORATION DOES NOT GUARANTEE 1TS PRODUCTS AGAINST
BREAKAGE DUE TO ABUSIVE USE. GEMNERALLY, DRIVING AT 16
BLOWS PER INCH PEMETRATION |§ CONSIDERED PRACTICAL REFUSAL
FOR ANY SIZE HAMMER.




CONSTRUCTION PARTS & OPERATOR'S MANUAL

INTERNATIONAL
@ EQLIPMENT, INC.

PREFACE

THIS MANUAL WAS PREPARED TO ACQUAINT THE OWMER, OPERATOR AND SERVICEMAN WITH THE CON-
STRUCTION, OPERATION AND MAINTEMANCE OF THE DIESEL PILE HAMMER. WE SUGGEST THAT THIS
HANUAL BE CAREFULLY STUDIED BEFORE OPERATING OR UNDERTAKING ANY MAINTEMANCE WORK ON

THE HAMMER.

THIS MANUAL |5 ORGAMIZED INTO SECTIONS WHICH COVER PARTS, OPERATORS AMD SERVICE.
THE APPROPRIATE SECTION CAN READILY BE FOUNMD BY CONSULTING THE PICTORIAL INDEX LOCATED

IN THE FRONT OF THIS BOOK.

THE DIESEL PILE HAMMER, JOINED WITH THE FAMILY OF OTHER 1CE MACHINES
INCORPORATES THE BEST OF EMGIMEERING KNOWLEDGE, YEARS OF TECHMICAL EXPERIEMCE AND

IS CONSTRUCTED IN ACCORDAMCE WITH THE HIGH STANDARDS OF THE COMPANY.

ALL MACHINES AMD EQUIPMENT REQUIRE SYSTEMATIC, PERIODIC INSPECTION AND MAINTENANCE
IF THEY ARE TO PERFORM SATISFACTORILY OVER A LONG PERIOD OF TIME. THE DIESEL PILE
HAMMER |5 PRIMARILY AN [MPACTING MACHIME AND I|F MOT GIVEW THE BEST OF CARE, OR IF
IMPROPERLY USED AND MAINTAIMNED, IS5 SELF DESTRUCTIVE. THEREFORE, THE HAMMER SHOULD
RECIEVE AT LEAST THE SAME CARE AND MAINTEMANCE AS OTHER HIGH QUALITY CONSTRUCTION

EQUIPMENT.

WE DO NOT ATTEMPT TO COVER IN THIS MANUAL THE VARIOUS TYPES OF LEADS, SPECIAL DRiV-

ING HEADS, PILING OR OTHER SPECIAL EQUIPMENT USED IM PILE DRIVING WORK. ANY INQU|R-
IES PERTAINING TO THIS EQUIPMENT OR, QUESTIONS CONCERNING THE OPERATION OR MAINTEN-

ANCE OF THE HAMMER SHOULD BE DIRECTED TOD YOUR MEAREST I1CE DISTRIBUTORS

OR FACTORY.

FOR INSTRUCTIONS ON ORDERING PARTS, REFER TO BACK OF THIS PAGE.




CorBTAUTION PARTS LIST

INSTRUCTIONS FOR ORDERING PARTS

QUICK REFERENCE SYSTEM: Parts in this Manual can be readily found by consulting the

Quick Reference System page to locate the appropriate Section. When the Section and

applicable Figure are located, the Reference Number will assist you in obtaining the

Part Number from the Parts List. Mever order parts by reference number only. When-

ever in doubt as to whether you can correctly order the Part desired, furnish casting
number, sketch, photograph, or send in the old part.

ORIGINAL EQUIPMENT: Where effective serisl mumbers are given, these apply only to
equipment and attachments originally furnished with the machine. Where additional
equipment has been changed or added, these numbers do not necessarily apply.

OPTIONAL EQUIPMENT: Im attempting to maintain this Manual so it will apply to possible
future convertible options, all the parts shown may not apply to a particular machine,
therefore, parts or assesblies marked optional should be double checked before order-
ing.

L.H, AND R,H. PARTS LOCATION: The illustrations in this Manuzl, unless specified other-
wise, are shown facing the front of the hammer.

CIRCLED WUMBERS: Circled 0 or bracketed { ) reference mumbers indicate that the part
is a unit assembly and made up of component parts which may be ordered separately

if required. Indented items following the unit assembly are part of that assembly
and may be ordered separately if required.

HARDWARE: Special hardware is shown by item number only. Standard hardware is shown
by item number and size. ALl bolts, capscrews and nuts are hex head unless otherwise
indicated, Hardware listed without reference number indicates these are used with the
immediately preceeding reference numbered part.

ABBREVIATIONS: Following is a listing of common abbreviated terms used in this book.
N, 5., not shown

A. R., as required DMa., diameter N. F., national fine

Assy,, assembly Diff., differential Opt., optional

Adj., adjusting Deg. (er) °, degree Rd. Hd. Scr., round head screw
Brg., bearing Fig.,, figure Ref., reference

Brkt., bracket Feg, () fitting (s) feq'd., required

Conn., conmector Ign., ignition R.H., right hand

ctrl., contral L.H., left hand Sh,Mscr., sheet metal screw
Pt,, point M. Scr,, machine screw 8.T.Scr., self tapping screw
Cyl., cylinder N.C. National coarse 5td., standard

DROERING: WHENEVER ORDERING PARTS, BE SURE TO INCLUDE THE MODEL AND SERIAL NUMBER OF
YOUR MACHINE. Always place orders with vour local distributor. This procedure will
save you hoth time and money since orders sent to the factory will be referred to the
distributor. In areas not covered by a distributor, orders will be shipped C.0.D, or
SDBL unless other arrangements have been made with the factory., Confirm all telephone
or telegraph orders immediately to aveid duplicating shipment.

SHIPMENT: State to whom shipment is to be made and method of shipment desited, whether
Parcel Post, Express, Freight or Truck, otherwise our own judgement will be used.

Claims for shortages or error should be made immediately upon receipt of parts. No
responsibility will be assumed for delay, damage or loss to merchandise while in transit,
BEroken, damaged or lost material should be refused or a full description made of damage,
or loss, to the carrier agent on the freight or express bill.

RETURN OF PARTS: If for any reason you desire to return parts to the factory, or to any
distributor from whom these parts were cbtained, you must first secure permission to re-
turn the parts., 3hipping instructions will be given you aleng with this permission.

A 10% handling charge must be assessed sgainst the veturned shipment unless an error is
made by the factory, or by the distributor when filling your order.
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INTERNATIONAL
COMBTRUCTION
ELULESWIENT, NG,

Parts List

Parts Pictorial Index

REF.|PART NO. |QTY|DESCRIPTION
19-1 "Y' Hitch
19-2 Cylinder Head
19-2 Fuel and Lube Tank
19-2 Upper Cylinder
19-2 Guard
19-2 Lower Cylinder
19-2 Name, Instruction Warning Plates
19-3 Ram
19-3 Anvil
19-3 Recoil Dampener
19-5 Fuel Filter
19-6 Fuel Pump
19-7 Fuel Injector, Fuel and Lube Lines
19-8 Starting Fluid Injector
19-10 011 Filter
19-11 011 Pump
19-12 Starting Device
19-13 Transmitter and Double Relief Valve
19-14 Hydraulic Hose and Cables
19-15 Hydraulic Receiver
19-16 Driving Head and Adaptor
19-17 Guide Angles, Pads and Spuds Guides
19-18 Equivalent Output Energy Rating Instrument
19-19 Recommended Spare Parts List

19-0-1.0




INTERNATIONAL
CONSTRUCTION

EGUIPMENT, INC.
Parts List RIN74 19=1=1.0
"¥" Hitch
G15Y10
F. [PART NO. |QTYJDESCRIPTION
15Y10 1 | "Y" Hitch Assembly
1 |15Y13 1 Wire Rope, 1/2"
2 |15Y14 1 "Missing Link"
3 |71404 1 Safety Shackle
4 |15Y6 1 Safety Shackle

§ 115Y11 1 |Chain and Anchor

19-1-1.0




Parts List R1N74 19=2=1.0
Cylinder Head, Upper Cylinder, Fuel and Lube Tank

G16AB,15B13,15H24,1507 15833

19-2-T.0



PARTS LIST

CYLINDER HEAD, UPPER CYLINDER, FUEL AND LUBE TANK
[REF._[PART Wo__Jorv. DESCRIPTION

1 15829 1 Cylinder Head
2 72136 1 Gasket
3 1%2618 16 | Capscrew
b 1%31 16 | Lockwasher
5 72137 2 Roller, W/Bushing
b 72133 4 Bushing
7 15836 2 Capscrew
8 1X109 2 Locknut
g 1%812 2 Grease Fitting, 1/8"
10 | 1x830 1 Pipe Plug
i 15H75 1 Fuel And Lube Tank
12 | 52393 2 Cap
13*] 15A19 1 Upper Cylinder
14 | 15415 L] Flate, Pressure
15 | 7219 i Seal Ring
16 | 15416 b Plate, Clamping
17 1X2515 L Bolt
18 | 1x2234 b Capscrew
19 1X1571 L] Lockwasher
20 | 1x2249 2 Pipe Plug
21 | 15817 2 | spacer
22 | 1xh154 2 Capscrew
23 | 1x27 2 Lockwasher
2L | 1x2749 12 | Capscrew, Upper To Lower Cylinder
.25 | 7129 2 Stud, Upper To Lower Cylinder
26 1X31 2 Lockwasher
27 | 1 2 Nut
28 | 15N33 1 Equalizer Port Cover

15N34 1 Port Cover

13M33 1 Latech

15N18 1 Emb lem
29 | 15N24 1 Gasket
30 1X31 12 Lockwasher
31 | 12618 12 | Capscrew, Fuel Tank To Upper Cylinder
32 | 1X31 12 | Lockwasher

Check W/Factory For Details
19-2-1.0 J




Parts List R1174 19=2=-21

Fuel Pump Drive System And Lower Cylinder Name Plates

15 8 7108 13

Cast Iron
Pump Drive
Housin

7 g

1m 1
N zl#

G15H22,15A8,150¢6 . 15N7

19-2-2.1




INTERNATIONAL
CONSTRUCTION

PARTS LIST

EGLIPMENT, INC.
—— —
FUEL PUMP DRIVE SYSTEM AND LOWER CYLIMDER NAME PLATES
(REF. I PART NO. JqQTY.] DESCRIPTION IaimT NO. Fﬂ“. DESCRIPTION
1 15H102 1 fHousing (Cast Iron) 34 | 72456 1 Cover Plate Assembly
2 | 72346 6 JWasher, Spring 35 | 72456 1 Cover Plate Assembly
3 72345 b | Capscrew 36 | 1X30 i Lockwasher, 1/2"
b 2 |}locking Wire 37 | 52526 2 Capscrew
5 15H100 1 | Lever 38 | 52724 2 Capscrew
7 72129 1 JCam Roller 39 1 Locking Wire
8 | 15497 1 | Mounting Pin ko | 15M12 1 | Guard, Pump
] 1X1790 1 JLockscrew, 1/4" b1 | 72290 2 Capscrew
10 | 12481 1 |set Screw 176" x 174" |42 | xain 2 | Nut
11 | 15H98 1 |Shaft k3 | 131 2 Lockwasher
114 | 1X2460 1 JRollpin b | 72hks 2 | Spacer, A.R.
12 | 15H2 1 | Tappet kg5 | 1X2251 2 Capscrew
13 | 72154 1 {Tappet he | 1x109 2 Locknut
14 | 15H91 1 | Cover 47 | 15M32 2 Intake Cover Assembly
15% } 15A7 1 Cylinder, Lower 15130 2 Cover
1w 7211 18 f5tud 13N33 2 Latch
17 | 15A17 2 |Spacer 15N18 2 Emb lem
18 | 1xb154 2 |Capscrew 48 | 15N31 2 Gasket
19 |1x27 2 | Lockwasher kg | 15M35 1 Exhaust Cover Assembly
20 |15A20 L Spacer 15N21 Cover
21 | 1%34951 L |Capscrew 13N33 1 Latch
22 136 L |Washer 15N19 1 Emblem
23 |1x812 6 |Grease Fitting, 1/8" 50 | 72297 1 Gasket
24 | 1x28 1 {Llockwasher, 3/8" See Parts Code Page
25 |1x527 1 |Capscrew, 3/8" x 5/8 15-17
26 1509 1 |Cover 51 | 52724 2 Capscrew
27 | 72430 1 |Dirt Guard Consult Factory For
28 150k 2 |Capscrew Details
29 J1xk 2 {washer I
30 2 flocking Wire i Name And Instruction
31 J7I102 2 jWear Strip ! i Plates
32 | 1x1647 18 §Locknut 13P23 il Operating Instructions
33 |72130 1 }Pin i ' (On Fuel & Lube Tank)
} 16P25 1 Lube & Fuel Instructions
: (On Fuel & Lube Tank)
13PLb 1 Name & Patent Plate
(0n 0.D. Of Cylinder) |
1X1516 & Drive Screw
| 19-2-2.1




INTERNATIONAL
CONSTRUCTION
EGLIPMENT, INC.

Parts List R1174 19=3=1.0

Ram, Anvil And Dampener

G1586,14

19-3-1.0



INTERNATIOMAL
CONSTRUCTION
EGUIPMENT, INC.

Parts List

Ram, Anvil And Dampener

IREF [PART NO. |aTY|DESCRIPTION

T |1589 T [Ram

2 |71267 7 |Piston Ring

3 |7E360 1 |Wear Ring

4 15813 1 |Recoil Dampener

5 |15814 1 |Anvil

6 |72267 4 |Piston Ring

7 |15B15 1 |Anvil Guide

8 [15816 |1 [Cooling Ring

9 [1X812 2 |Grease Fitting, 1/8"
10 15817 10 | Stud

11 |52455 10 | Washer, Spring

12 |72314 10 | Spacer

13 (15818 1 |Stud, Alignment

14 |5Z455 7 |Washer, Spring

15 |1X2164 22 | Nut

16 |1X1304 |22 |Cotter, 5/32" x 1-1/2"
17 |15B45 1 |Wear Ring

19-3-1.0



ERLEPNVEERMT, NG,

Parts List R1174 19=5=1.0

Fuel Filter Assembly

G13H20 5-2083-A

IREF. |PART NO. |QTY]DESCRIPTION

13H333 1 |Fuel Filter Assembly
1 |1X3837 1 Locknut
2 |52930 1 Plate, Top End
3 |52986 1 Element, Filter Assembly
4 |1x8006 |1 "0" Ring
5 |52928 1 Plate, Bottom End
6 |5I91 1 Spring
7 |13H335 1 Head, Filter
B |28 4 | Lockwasher, 3/8"
§ 1x2823 4 | Capscrew
10 |1xE26 1 | Pipe Plug, 1/8"
11 [13H203 1 | Gasket

19-5-1.0




wm
S

R1174 19=6=1.0

Parts List

Fuel Pump Assembly
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19-6-1.0



INTERNATIOMNAL
COMNBTRLUCTION
EQLEIPMENT, INC.

Parts List

Fuel Pump Assembly

IREF. P_ABT MO. [QTY EE_EGFIIF'TIDH

1 [71463 1 |[Fuel Pump Assembly
2 3173 1 Housing W/ Bushing
3 |3I39 2 Bushing

4 3175 1 Bleed Screw

5 314 1 Gasket

6 |3148 1 Screw

7 13177 1 Seat

B |3Z3 1 Window Cover

9 13729 2 Gasket

10 (3230 2 Screw

11 (3736 1 Gasket

12 (3758 1 Seat

13 (3276 1 Snap Ring

14 |3z228 1 Spring

15 (3127 1 Holder

16 |3754 1 Valve

17 |3Z42 1 Gasket

18 |3740 1 Gasket

19 |3Z47 1 Screw

20 3237 1 Plunger

21 |3zZ52 1 Sleeve

22 |NP7659 1 Name Plate

23 |3Z50 1 Spring

24 |sC1s50-2 |2 Rivet, Name Plate
25 (3174 1 Cup

26 3744 1 Control Rack
27 1130 4 |Shim, 22 GA., A.R.
28 |77440 2 |Lock Plate, 16 GA.
29 |57240 12 |Washer, Spring

30 [1x2744 2 |Capscrew

3 1 |Locking Wire

19-6-1.0



Parts List 19=7==1.]

Injector Assembly, Fuel And Lube Lines

TO UPPER CYLIMDER @ 1
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P |
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Aii\_vS

MOTE: REMOYE HUT TO
DISASSEMBLE HOZZLE

15H23, 15H29

19-7-1.1




CONSTRUCTION
Efl EDMENT INC.
Parts List
Injector Assembly, Fuel And Lube Lines
IREF. |[PART NO. |QTY|DESCRIPTION
1 |62155 1 |Elbow
2 |1x3860 |2 |Capscrew
3 Hixey 2 |Lockwasher
4 |52621 2 |Clamp, Tube
B |15H28 1 |[Hose Assembly W/ Fittings
6 [62432 1 |Elbow
D [15439 1 |Hose Assembly W/ Fittings
8 |62432 1 |ETbow
9 |52623 1 |[Clamp, Tube
10 1 |Lockwasher
1 |Capscrew
1 |Hose Assembly W/ Fittings
1 |Elbow
14 1 |Plug, Pipe
1 |Line Fitting Assembly
15 1 Bushing
16 1 Nipple
17 1 Wire, Locking
18 1 Coupling
1 |Tube Assembly
19 2 Sleeve
20 2 Nut, Diesel
21 2 Sleeve
22 2 Nut
23 1 Tube
24 2 |Grommet
25 2 |Clamp
26 2 |Lotkwasher
27 2 |Capscrew
’ 1 Ing!r.tur Assembly
28 [sz240 |1 Washer, Spring
29 J3M37h 1 Nozzle
30 BI04 1 Plug
1 pLind 1 Holder
32 pirz 2 |Capscrew
33 1 |Wire, Locking

lg‘?‘] # ]




CONSTRUGTION
EGLIPMENT. INC.
Parts List R1174 19=8==2.0
Starting Fluid Injector
k= =i
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15H47,27P8 5-2085-A
[REF |[PART NO. |QTY/DESCRIPTION [Rer.|PaRT NO. |QTY|DESCRIPTION
1X30 2 | Lockwasher, 1/2" 18 (62336 T [Gasket, Copper
2 |1X%3851 2 | Capscrew
3 |15H106 1 | Starting Fluid Tank
4 |15H72 1 | Pipe Plug 10 |1xBo20 |2 |[Clamp, Tube 180 And
5 |15H57 1 | Emblem 11 |1x25 2 | Lockwasher 520 DPH
6 (61341 1 | Connector Assembly 12 [1x8o10 2 | Screw, Machine
7 62338 2 | Sleeves, Compression 13 [15H37 1 | Tube, Copper
B |62339 1 | Nut, Compression
9 |52421 1 | Grommet 440 DPH
10 |52208 1 | Clamp {For 180
11 |1x27 1 | Lockwasher And 520 DPH
12 |1X3860 1 | Capscrew - See Be-
13 |13H319 |1 | Tube, Copper_| low)
27H183 1 | Tube, Copper, (660 DPH -
ﬂn]yi
14 |1X1348 1 | Mut, Union
15 |6Z335 1 | Valve, Check
16 | 61336 1 | Gasket
If Starting Fluid Injec-
tor Is Installed, Save
The Following Items:
17 | 1X3863 1 | Capscrew, x 3/4"

19-8-2.0




Parts List

R1174 19=10=1.0

011 Filter Assembly

J—

B-—-' 1 } ——._.__5
i *B @ |
=
n
G13H20 5-2083-A
IREF. [PART NO. |QTYJDESCRIPTION
13H334 1 |01) Filter Assembly
1%3837 1 Locknut
521029 1 Plate, Top End
15H55 1 Filter Element Assembly
521030 1 Plate, Bottom End
1X8006 1 "0" Ring
5291 1 Spring
13H3N 1 Head, Filter
1428 4 | Lockwasher
1X2823 4 | Capscrew
0 |1x826 1 | Pipe Plug, 1/8"
1 |1x2168 1 | Bushing, Pipe (Not Used on 660 DPH)
2 |13H203 1 | Gasket

19-10-1.0




INTERMNATIONAL
COMNBTRUCTION
EQLIPMENT, INC.

Parts List

R1174

'Iq’...1|'...ﬂl“)

011 Pump Assembly

615H23 , 62590

REF. [PART NO. |QTY|DESCRIPTION

M [62590
2 52121
3 |s7122
4 |s2720
5 |1X1792
6 |57125
7 |sz126
8 |1x2050

9 1 Jf.ErJgal
10 |5Z12
11 1x823

12 |5318
13 |52365

16 | 52130

SN N L e R G R N S R p—

Lubricating 011 Pump Assembly
Housing

Plunger

Fitting, Discharge
Lockscrew, 3/8"
Spring

Spring

Retaining Ring

Ilﬂrl Ri ng

Ball, Steel
L Pipe Plug, 1/8"
asher, Spring
Capscrew
Locking Wire
Shim, 22 GA., A.R.

19-11-1.0




Parts List

R1174

Starting Device

G1506

REF |PART NO. |OTY|DESCRIPTION EF.|[PART NO. |QTY|DESCRIPTION
72428 1 |Housing 14 7785 1

2 [1178 1 |Lever 15 [1X1850 |2

3 [270206 |3 |[Pin 16 [77260 1 |Latch Block

4 [1X1860 |6 |Smap Ring 17 |7798 1 y

5 |7275 1 |Spring 18 (1504 1 |Block And Lever

& [15D10 1 |Lever 19 (1505 1

7 |in 1 |Pin, Dowel 20 [1x2492 |2 |Retaining Ring

8 |7182 1 |Spring 21 [5261 1

9 79 2 |Link 22 (61267 1 |Snap Shackle

10 |7280 2 |Pin 23 |5Z63 1

11 7281 1 |Lever

12 |1X2042 1 [Rollpin

13 7283 1 |[Wire Rope Assembly

19-12-1.0




Parts List LS 19=13-1.0

** Transmitter And Double Relief Valve

G15J9 - 13JU5 5-2087-8
19-13-1.0




CONETRUCTION
EQLEPMENT; INC.
Parts List
#* Transmitter And Double Relief Valve
EF. [PART NO. |QTY|DESCRIPTION
1 1x8027 |1 |Link
2** | 15J33 1 |Plate, Control
** | 1345 1 [Transmitter Assembly
3 %2437 |3 Rollpin
4 1X2346 |1 Rollpin
5 51916 2 Lock, Lever
6 1x8032 Spring
7 521040 I Lever
B 1%2345 |2 Screw, Set, 1/4" x 3/4"
9 1%180 2 Nut, Jam
10 | 521038 |1 Lever
11 | 1X1965 |2 Rollpin
12 | 51520 1 Bar, Side
13 | 13J48 1 Piston
14 | 1%823 1 Plug, Pipe
15 | 1x5603 |2 Seal
16* 1 Liner
17* 1 Liner
18 | 521209 |1 Quadrant
19 [1x2413 |2 Rollpin
20 | 52911 1 Cover, 0il
21 [1x512 |4 Capscrew
22 | 1x26 ) Lockwasher, 1/4"
23 | 13049 1 Plate, Cover
24 | 52550 1 Gasket
25 | 1XB24 1 Plug, Pipe
26 | 1x8023 |1 Elbow
27* 1 Body
28 |[521376 |1 Washer
29 |51759 1 Fiston
30 |1x8024 | "0" Ring
31 | 1X8032 |1 Spring
32 | 1x2242 | Bolt
33 | 1x%27 2 |Lockwasher, 5/16"
34 | 1x3898 |2 Itapstrew
f** | 13J50 1 |Double Relief Valve Assembly
i 13351 1 Bady Assembly
35 |1x8022 | "0" Ring
36 | 529490 1 Cap
37 | 52556 2 "0" Ring
38 | 652555 |2 Spring
39 11776 |2 Washer
Ling 1 Piston
[41* 1 Body
47k | 5Z795 2 Dowel
43 | 5ZB35 1 Cap
44 [1X1151 |1 Connector
Not S5old Separately
x Part of Hydraulic Control Assembly, 15436

19-13-1.0




iégimwmm

B2u 2 16
15J15,22,36 §-2095-8
HYDRAULIC CONTROL SYSTEM

[REF. | PART NO. jQTV. RIPTION REF | PART NO. h]'l'. DESCRIPTION

1 15422 1 | Hose Ext. Assy., 20' 18 | 526z 1 Rope, Strain & Pull
2 52165 1 Sleeve, Coil 19 | 52454 2 Pin, Clevis

3 1 Hose, 20' 1%2219 2 Pin, Groove

L 1%8033 2 Fitting, Female Swivel|20 | 15J30 2 Bracket, Hanger & Hook
5 1X1156 1 Union 21 | 1X3757 Ll Capscrew

[ 15436 1 |Hydraulic Control System| 1%28 b Lockwasher, 3/8"

7 1X3898 2 Capscrew 1X151 b Nut

1X27 2 Lockwasher, 5/16" 22 1543 1 Bar

8 15033 1 Plate, Mounting 23 | 1x1150 1 Fitting Connector

] 1X8027 1 Link, Chain 24 | 52298 1 Coupling

10 J 1305 1 Transmitter Assy. 25 | 52230 1 Plug, Dust

(See Page 19-13) 26 | 5262 1 Rope & Strain & Pull
11 13J50 1 Double Relief Assy.
(See Page 13-13)

12 1xB0z22 1 ""0" Ring

13 [1X1151 1 Connector

14 J15J15 1 Hose Assy.

15 | 1x8013 ) Fitting, Fm. Swivel

16 |52165 2 Sleeve, Coil

17 1 Hose, AO'

19-14-2.0
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HYDRAULIC CONTROL SYSTEM 11

{REF. | PART NO. lﬂT\'. DESCRIPTION EF JPART NO. 1q1y. DESCRIPTION

1 § 1%0028 2 Lockwasher

2 | 150151 2 Nut

3 | 1%1150 1 Male Connector

L | 1x2219 1 Groove Pin

5 | 1%3757 2 Capscrew

& | 1x7019 1 1/4 NPT Hex Nipple

7 | 1%B151 1 1/4% NPT Female X #6 Tee|

B | 1x8152 1 Hand Pump

9 | 1xB153 | Pressure Gauge

10 | 520062 1 Strain & Pull Rope

11 LIn230 ] Dust Plug

12 | 520298 1 | Coupling

13 | SZ0454 1 Clevis Pin

14 | 150015 | Hose Assy

15 | 1500030 | 1 | Hanger & Hook Brkt.

16 | 15J0031 ] Bar

17 10J0009 1 Bracket

18 1 %8394 2 U-Bolt

19 | 1X0026 L Lockwasher
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Hydraulic Receiver

G15J8

19-15-1.0



PARTS LIST

| HYDRAULIC RECEIVER
neg. [oaar 0. Jarv]
1 13454 1
] 52974 1
3 LI375 1
b 1XB008 1
5 13455 1
(1 1%8024 1
7 142369 1
8 14814 1
3 1X%7002 1
10 | 1x824 1
11 | 15427 1
12 § 72143 2
13 | 52240 ?
14 | 7Z258 2
15 | 162746 2
16 | 52725 1
17 | 14485 1
18 | 52451 2
19 | 72145 1
20 | 71385 1
21 | 1X1086 1
22 J 152 !
23 | 7115 :
24 15428 1
25 | 1X2048 |
26 fs5z121 1

DESCRIPTION

Hydraulic Receiver Assembly
Casing
Piston
Spring
Rod
"g" Ring Kit
Snap Ring
Bushing, Reducing
Drain Cock
Pipe Plug
Bracket
Bushing
Washer
Lock Plate
Capscrew
Plug
Set Screw, 3/8" x 3/8
Shim, 22 GA., A.R.
Bell Crank
Pin
Cotter, 1/8" x 1"
Spring Seat
Spring
Stop Rack
Rellpin
Adaptor

19-15-1.0
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R1174

19=16=1.0

Driving Head And Adaptor

G 1553028

|REF. [PART NO. [QTY|DESCRIPTION et
1 [72162 [T | Adaptor
2 |72163 (3 | Disc, Aluminum
3 |76 3 Disc, Plastic
4 | 72165 1 Cap
5 | 52289 1 Wire Rope
6 | 1%51 3 | Clip
7™ 1 Driving Head
g* 1 Filler
ge 4 Filler Tip

Parts Listed For Reference Only

19-16-1.0
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R1174

Parts List

Driving Heads And Fillers

91551 JLIHINDD FHYnDS IWYNDS 51 e 19 0L54% 0zes1 “g-3% |
.IL.“me HO.1dvaY O/M 000M WEL 1 a2/ -m_ 09 1-yi/Es Y .m..“ 8-dM

EIEE aoom vkl W/ 1-81 | WZ/1=L L-109ts zZssl

L1551 a00M nkl wEF L | ukA1-9 1-109Es 12551

£5591 GoaM wEl wEFi=g1 ] 1-109ES £351

wilZL ao0oM nt i wEA -5 il 1-109Ls SShId

BOLZL aoon kL WOZ il [g5gs LERTL

0eZL Q00M kL nef =61 nd LESES £9E2L

S6ZL oooM bl e/ =0T | [E58s T9E7L

vzt Q00K aEl T4 8 gEsts L Tl

9y a00m nk Wl 9 [E598s WhZIf

9izf QO0M 9 f1 |@E/1-81 ) W9 [-109E5 BIZEVL ¥-dM

h155l 3LFHINOD TWNOIVLIO uk | nZ/L=g1 W3 I-0LkES g1551

12851 JLIWINGT FHVNDS nE/ =Tl nEd 1Bl @ Z-0LhES 25591

hELZL ILIYINDD FUYNDS nZf =Tl /=gl il Z-0iKES I1HSZL

Sq2l JLIUINGD FHWNDS nZf =21 wEAL-BL | BsE-L I-0LihES IwZZL

LS FLIWINDD F¥YNDs =21 wZl g1 nd T-0LnES il

gzzi ILIYINDD FHYNDS el =21 nZ/ -2 09 Z-0ihES 90721 ¥-1%

N 6551 #5391

0Zs5l TESHANINN IWYNDS hIE-T) wEd =g ] L=ELERS ®Z55L

61551 TUSHIANINN IYNDS HIE-TI HEd =81 Pt l-ELEns £Z551

6551 TYSHIA NN NS hrE-T 1 we s =21 w9 | -ELEHS Zi551 J-dn

11551 I IHANITAD INOH nBAL-L wed =81 9 L-5/%ES S1s5L

%551 TIIHANITAD 12/ 1 =6 il =1 uts/ -8l udl £-945ES Fs4al

I52L TEINHAMITAD INON whd =01 ned 1 =21 ng £-5fEES a5zzL

BILZL AYINHANITAD  [@aZ/1-6 JDahdi=10 |BaEs1-81 | ¥ .9 £-5L%f5 B9LZL w=dd

HOLITOH 0L IR RN
] dll ERRIE] idAl 314 NOISHIHIG O%3H SNOISHIWIT v INIL59D “ON Luvd ERIYE

N

19-16-2.0




INTERMATIONAL
CONSTRUCTION
EQUIPMENT, INC.

Parts List R1174
Guide Angles, Pads And Spud Guides

?
)

g s

G15L17,18,19,20,21,22,23,24,26,28  ,30,32 ,34

REF. |PART NO. |QTY|DESCRIPTION
594 6 |Guide Angle, Short Section
5L97 4 |Guide Angle, Full Lenath, 18-1/2" 5_d” Leads
5L98 4 |Guide Angle, Full Length, 18-1/2 7" Leads
5L99 4 |Guide Angle, Full Length, 18-1/2" » &" Leads
5L100 |4 |Guide Angle, Full Length, 18-1/72" » 9" Leads
5L107 6 |Plate, Full Length, 20" x V" Leads
5L98 4 |Guide Angle, Eull Length, 20" x 7 Leads
5L97 4 |Angle, Full Length, 20" x B" Leads
EL101 4 |Bar, Full Length, 20" x B" Leads
5L114 2 |Plate, Full Length, 20" x 8" Leads
5L128 6 |Plate, Full Length, 21-1/2" x 7" Leads
5L98 4 |Angle, Full Length, 21-1/2" x 7" Leads
5L132 6 |Plate, Full Length, 20-1/2" x 7" Leads
5L98 4 |Angle, Full Length, 20-1/2" x 7" Leads
5L101 4 |Plate, Full Length, 20" x &" Leads
5L138 ? |Plate, Full Length, 20" x 6" Leads
5L99 4 |Angle, Full Length, 20" x 6" Leads
5L132 Plate, Full Length, 20-3/8" x 6-1/4" Leads
5L146 2 |Plate, Full Length, 20-3/8" x 6-1/4" Leads
sL147 4 |Angle, u!l Length, 20-3/8" x B-T/8" Leads
EL148 4 |Guide Ang]e. Full Length, 18-1/2" x J-1/2" Leads
2 2198 24 |Capscrew

19-17-1.0
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Parts List

Guide Angles, Pads And Spud Guides

IREF. [PART NO. |QTY|DESCRIPTION

711221 24 | Capscrew
15L127 24 | Capscrew
1X32 24 | Lockwasher, 3/4"

Pads

15L139 2 | Top Pad, 18" Wide Hammer to 26-1/2" Leads

15L143 2 | Bottom Pad, 18" Wide Hammer to 26-1/2" Leads

77198 24 | Capscrew

1X32 24 | Lockwasher, 3/4"

1%1849 24 | Jam Nut, 3/4"

15L152 2 | Top Pad, 18" Wide Hammer to 27" Leads

15L154 ¢ | Bottom Pad, 18" Wide Hammer to 27" Leads

1542497 24 | Capscrew

%32 24 | Lockwasher, 3/4"

1X%99 24 | Jam Nut, 3/4"

15L167 2 | Top Pad, 20-7/8" Wide Hammer to 26-1/2" x 6" Leads
15L170 2 | Bottom Pad, 20-7/8" Wide Hammer to 26-1/2" x 6" Leads
141345 48 | Capscrew, 3/4" x 1-1/2"

1X32 48 | Lockwasher, 3/4"

1172 24 | Nut, 3/4"

15L132 & |Plate, 18" Wide Hammer to 20-1/2" Leads

15L27 24 | Capscrew

1X32 24 | Lockwasher, 3/4"
Spud Guides
3 |15L1709 1 | Upper Guide, Spud Side, 10" H Pile
15L179 |1 | Upper Guide, Spud Side, 12" H Pile
150130 |1 | Upper Guide, Spud Side, B" H Pile
4 |1s5L102 1 | Head Guide, Spud Side, 10" H Pile
15L122 1 | Head Guide, Spud Side, 12" H ﬁll
15H131 1 | Head GUIde, Spud Side,
5 |15L108 1 | Head Guide, Opposite Spud Siﬁe. B" 10, & 12" H Pile
6 |72198 20 | Capscrew
1032 20 | Lockwasher, 3/4"

19-17-1.0
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Parts List R1174 19=18=1.0
Equivalent Output Energy Rating Instrument
15 161718 19 20 2
23 ?4 75

G137&,277 §-2093-A
IREF. |PART NO. |QTY|DESCRIPTION REF. [PART NO. |QTY|DESCRIPTION
1 136 1 |Rating Instrument Box 20 | 52736 1 |Socket
Assembly 21 | 52961 1 |Adaptor
2 [1x9z7 1 Elbow 22 13112 1 iAir Hose Assembly, (30')
3 521489 1 Tube Assembly W/ Ftgs. |23 | 13T8 1 Socket
4 |[521488 1 Emblem 24 | 52739 2 Clamp, Hose
5 |5114?5 1 Box, Instrument 25 | 13111 1 Plug
6 [52729 1 Valve, Push Button
Controls
7 |1x823 1 Plug, Pipe
8 |1x8029 3 Elbow
9 [5Z1478 1 Plug
10 |521491 1 Tube Assembly, k/ Ftgs
11 |1X857 1 Coupling, Pipe Reducer
12 |1x8028 1 Union, Half
13 |1XB54 1 Coupling, Pipe Reducer
14 |5Z960 1 Gage, Air Pressure
1377 1 |Air Hose Assembly, (50')
15 |521484 1 Socket
16 (1379 1 Plug
17 |13T8 1 Socket
18 (52739 a Clamp, Hose
19 |52737 1 Plug

19-18-1.0



EQUIPMENT, INC.

Parts List 19=19=2.0
Recommended Spare Parts - 180 DPH

Part No. Qty. Code Page Description Where Used

13H373 1 19-7 Injector Assembly

52986 ] 19-5 Fuel Filter Element Fuel Filter Assembl
52118 1 19-7 Fitting Hose Assembly (Lube{
62590 1 19-11 Lube Pump

52130 3 19-11 Shim, 22 GA. Lube Pump

52197 2 19-7 Diesel Nut Injector Line

52200 3 19-7 Sleeve Injector Line

52379 1 Qt. | Sec. 10 Controloyle Transmitter

62152 3 19-7 Fitting (Swivel) Hose Assembly

62432 3 19-7 Elbow Lube Fitting

72463 ] 19-6 Fuel Pump

7130 4 19-6 Shim Fuel Pump

7280 2 19-12 Pin Starting Device

72432 ] 19-7 Fitting Fuel Pump Line Fitting
15H32 1 19-7 Injector Tube Assembly

62335 1 19-8 Check Valve Starting Fluid Injector
62336 1 19-8 Gasket Starting Fluid Injector

19-19-2.0
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Section 2
Pictorial Index And Safety

Fig. 2-1

iesel Pile Hammer {180)

gction 2 - Pictorical Index And Safety
ection 3 - General Description And Operation
gection 4 - Lubrication And Storage

ection 5 - Upper And Lower Cylinder

ection 6 - Starting Device

ection 7 = Hydraulic Control System

Section B - Fuel And Lube System
Section 9 - Rating Device

Section 10 - Teols And Specifications
Section 11 - Torque Chart

Section 12 - Trouble Sheoting

180 DPH
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Section 2 - Continued

Pictorial Index And Safety

NOTE:

{1}

(2)

(3)
1)

{s)
(8
(7

(&)

{3)
(1o}

{1l
{12)
(13)
(14)

(15)
H(16)

(17}

Read and follow the below safety precautions before installing and operating the Diesel

Pile Hammer.

DON'T TAKE CHANCES /

Keep hands out of intake-exhaust ports when Hammer s rumning or when ram s raised, and when
checking wear rings, ram's surface, and ports for lubrication.

Rounded or damaged bolt heads or nuts should be replaced so proper torque values may be ob-
tained. Proper torque values are necessary to prevent parts on Hammer, leads, boom and other
parts, from loosening up and falling and injurling ground personnel. Refer to fastener torque
diagram, section 11.

Vear protective gloves when working arcund a "hot" Hammer to reduce burn hazard.

Use caution when using starting fluid - very flammable, fumes are toxlec and spills on skin
or clothing may cause frost hite.

Have & fire extinguisher in immedliate area in case of fire.
Hammer and crame operator = take signals from one man unless for emergency stop,

Keep clear of Hammer while in operation in case a part would loosen up and fall from Hammer,
hook block, boom or leads. Also keep clear of intake and exhaust port; objects can be biown
from pores with sufflclent force to cause injury.

Hard hats should be worn by all personnel while working around equipment to guard against
persenal Injury.

Mever attempt to lubricate, service, or repair Hammer while 1t is rumning or located of f and
above ground level.

eep all parts of machine, boom, leads, piles and wire ropes at least 15 feet from electric
power lines, transformers or other electrical equipment or such distance as required by ap-
plicable safery codes or rules. This is a most DAMGEROUS hazard! A1l personnel on job can
be in dénger:

LR

Freguently tighten wire rope clips to secure Hammer attachment o '1fting line,

See that leads belng used are adeguate and zafe.

Make sure crane being used has sufficient capacity to handle Harmer and related equipment.
Pile driving and extracting fnvolves shock loading snd vwibration. Do not go under bog,
hammer, leads or piling and stay away from areaarcund point where pile enters ground. Fast-
eners and other parts can loosen and fall.

Inspect all parts frequently to correct any loosening or damage.

Ingpect wire rope frequently per instructions in Section 10, [Don't operate with a defective
rope!

Feep away from fuel nozzle spray when testing nozzle: Pressure can inject fuel under skin
where It may form tumorgus growths!

2=
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Section d
General Description and Operation

General Description

The | C E Diesel Pile Hammer
is a two-cycle, compression igni-
tion engine with a free piston,
The Eiston (17), Fig. B-1, is the
“ram' which delivers the work out-
put of the hammer into driving the
pile down.

The | CE Hammer is a self con-
tained mechanism which incorporates
its own fuel oil and Tube oil tanks
(16). Another of its distinguish-
ing features 15 its enclosed top

or cylinder head (13) allowing for
a faster cycle and a shorter hammer
The hammer consists of the follow-

ing major components:
The Cylinder in two parts:

Upper........[1) Lower.......(4]
e
L s Ep AT {10
Anvil Guide. . ..oeeiniiainns 11
Cylinder Head................. (13}
Starting Device.......... ceneshB)
Lube 011 Pump....o.veuranenas (18]

Fuel Injection Egquipment:

Hydraulic Control:
Transmittar..cooensromnnesness (22)
RRCRIVET v v v rnrracssnnsnasnsas .(19)

The Hammer 1s started as 1ifting
lever (7) engages the under cut of
ram {17); raising hoist line at-
tached to starting device (6)
causes the ram to rise in the
cylinder {1}, Upward travel of
the ram compresses the air in the
upper cylinder and bounce chamber
(15} interconnected through ports
(14). The starting device linkage
is tripped and disengaged from
the ram which in turn gravity falls
in the cylinder. As the ram de-
scends in the cylinder, the com-
pressed afr in the bounce chambers
sypands giving added velocity to

Fig. 3-1

Diesel Pile Hammer

1) Upper Cylinder

2} Lifting Pin

3) Cam Surface

4] Lower Cylinder

5) Starting Fluid Injector
(6) Starting Device
{?] Lifting Lever

2) Injector

%) Combustion Chamber
10) Anvil

{11) Anvil Retainer
{12) Lifting Eye

{13) Cylinder Head
{14} Chamber Parts
{15) Bounce Chamber
(16) Fuel Tank

(17} Ram

(18) Lube 011 Pump
!19 Receiver

28} Fuel Pum

21) Exhaust Burts
22) Transmitter
23) Drain Plug

its downward travel.

The outside diameter of the ram is
machined to form a cam surface (3)
which operates the fuel pump (20)
and lube oil pump [18). As the
ram continues downward and covers
up exhaust ports (21}, this volume
of air 15 trapped and compressed
under the ram.

180 DPH

Then as the ram near's the end

of its downstroke, atomized fuel

These combustive As the ram rises, it uncovers the
exhaust ports (21) and an instant
later the intake ports are opened
creating a turbulance which scaven-
This ges the air in the combustion

The rising ram again com=
presses the air in the bounce

is injected (8).
gases fgnite (due to high com-

pression temperatures), explode
and expand, driving the ram up-
ward and the pile downward.
last result is possible because

of the vertical movement of anvil

chamber.

(10) within guide (11).
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Section 3 - Continued
General Descripticn And Operation

chamber and the cycle is repeated.
When handling and operating, it
should be kept in mind that the
Pile Hammer 15 essentfally a
Ofesel Engine and should be affordd
ed the same care and treatment

Hand1ing

Safe handling practices go hand
in hand with protection of com-
ponent parts on this Hammer.
When picking up the Hammer, it
must be remembered that the ram
is free in the cylinder. For
this reason the Hasmer should
not be picked up with a single

hoist 1ine attached to the enter
of the Hammer because the ram

may slide and unbalance the Hammer
and cause it to "flip".

Fig. 3-2

Handling Diesel Pile Hammer (Typica
(A) Chains At 45° Angle

(1) Handling Brackets

The use of handling brackets (see

(2) Capscrews & Lockwashers

1)
{3) Guide Angle Mounting Pads
[440)

{4) Cribing

tools) is recommended with 1ift-
fng chains attached at a 45° angle
to pick up Harmer as shown in

Fig. 3-2. Lay Hammer down on
blecks on the guide zngle pads.
Handling the Hammer in this man-
ner will insure against damage

to fuel and lube system, fuel and
lube tank, bounce chamber tank and
other vital Hammer parts.

Installation

A 1iiting eye (6 in Fig. 3-3) is
provided 1n the cylinder head

for {ifting the Hammer into the
Teads.

Hote: The 1ifting eye should be
used only for 1ifting the Hammer's
weight. When it 15 necessary to
make heavy 1ifts, such as remov-
ing stuck mandrels from tube
pilings, do not pull thru Hammer.

After the Hammer is in the leads
it can be hoisted and started in
one of three ways: )
(1) If two separate crane hoist
lines are available, one
should be attached to the
starting device (3) and one
to the cylinder head [6).
{2) The standard *Y" hitch is
connected to the crane hoist
line (4). It consists of a
short length of chain (5)
which is attached to the
lifting eye in the cylinder
head and 2 longer length of

3-2

non-rotating wire vope which

is attached to the starting
device. The wire rope has
enough slack to make the chain
bear the weight of the Ham-
mer when 1ifting it in the
leads and will readily col-
lapse to offer no resistance
against lowering the starting
device to latch 1t in.

If enly one crane hoist line
is available, the line can be
attached to the starting devicq
(3} for both hoistirg and
starting of the Hammer., The
entire Hammer may be 1ifted
with this starting line by
hoisting the starting device
to its maximum stroke where
it engages the lifting pin
located in the top of the
starting device cover. This
method 15 not recosmended and
should be used on a temporary
basis.

Starti ng

To Put The Hammer In Operation,
Proceed As Follows:

(3)

[a) Install the hydraulic trans-
mitter, (see Section 7) in a
position convenient to the
operator. In most cases the
crane operator controls the
Hammer throttle.

Install guide angles or clips
and check leads for proper

(b)

Fig. 3-3
“Y* Hitch Assembly And Connections|

{4) Hoist Line

(1) Thimble And Wedge
(2] Wire Rope Socket
[3) Starting Device Line

(5) "¥" Hitch Chain
[6) Cylinder Lifting Eye

guide rail dimensions for
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iol - Continued 5
General Description And Operatfon i ?';—.
Hammer operation. 7'.} b
{c) Connect self sealing coupling ;:! O |
of contro]l hose on Hammer, P
Bleed control as outlined in e,xj,f |
Hydraulic Control System, Lareton
Section 7. Advance throttle -'Q'v-,all
and visually check receiver N 1R #
for movement. . O
(d} Attach hoist line per previous S
reconmendations and install I
Hammer in leads. e B
1—I T
Note: Prevent Hammer from spinning B
or rotating while suspended on -
hoist wire rope. Fig. 3-5
Use care not to snag the con- Latching Mechanism (Typical)

trol hose, or else temporarily
disconnect same.

{e) Assemble adaptor, (see Section
5). Place driving head and
adaptor assembly under Hammer
and wire rope in place. (see
Section 5).

(f) Fi11 lube oil and fuel oil
tanks and grease per specifica-
tions on Lubrication Chart.

Refer to Fig. 3-5.

Crane operator can now lower
starting device until it
strikes the latching lever
thereby rotating the linkage
over center and latching the
lifting lever with ram. (see
Section 6).

Ground crew should release
latch rope. The latching

(3

Fig. 3-6
Pulling Latch Rope

several practice drops of the

(see Section 4). For Priming
Fuel Pump refer to Sect.
8; Page 8-2

lever 15 spring loaded to
hold it in the "off" position
and is actwated only by pull-

ram to get the crew acquaint-
ed with the starting procedure.

ing the latch rope, The A few seconds pause is neces-
spring loading prevents ac- sary between each “latching
cidental engagement of the fn" to allow the ram to com-
lifting Tever with the ram pletely settle against com-
while the Hammer is in oper- pression.
1 ation. (o) If driven pile is available,
(1) Crane operator can now engage or the cribbing and the ground
hoist clutch and 191ft ram to conditions have proved secure
top of stroke. under the above conditions, it
(m) To release ram for free fall, is advisable to run and warm
stop upward movement and re- up the Hammer at part throttle
lease hoist. A slight down- {or 1dle) as conditions dic-
ward movement of the starting tate.
device will cause the releaze
Fig. 3-4 lever n: "d:g" to cantac{: a :‘Timlgtﬁ?‘:t:ﬁ%:ﬁe:mﬂzm
; groove in the pressure plate k '
E!.'] E;::tithﬂ:t.ﬁmdcgﬂ::r and rotate the 1inkage mecha- not hold the ram in the up
nism aff-center, thus releas- PDS;EIDH fblr; tgﬂ long a tiTE
i or bounce chamber compression
() Eﬁwfuls;ﬁ:ke and exhaust ing the ranm. T T o Em 2
" 44 Note: The starting device weight tend to pull a vacuum when re-
" ilxegﬁgzng?tg:?h;?::?hli ';: is adequate to owerhaul the wire leased.
a short section or driven rope under ideal conditions, but, ’ ) "
piling. It is important that if sleeve bearing drums, Ton Starting under cund1tians1n
the entire weight of the Ham- booms, draggqing brakes, or other cold weather or soft driving
mer is bearing on the pile so Tine drag are encountered, i1t may  May require the use of the
the anvil is in the "up” po- be necessary to instal] some form Starting Fluid Injethnr. see
sition, to permit latching of 2 overhaul wefght to emable en- instructions f‘:"; il:is ;:'—' "
the starting device. gagement. ;nﬁer this heading in Section
{1} Pyl down on latch rope fully R‘ R divatidia o e
and hold (by ground cre). (n) With the Throttle OFf, make (P Hg;: N:?:‘Iﬂn o st ke
Hammer.
180 OPH 3.3
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General Description And 0

Hote: For stop only -
ist the unﬂm Eurler of T Eﬁ

] Ting.

Things To Do After Starting

ation

Proper care of the starting de-
vice after the Hammer 15 started
is important.

{1) When the Hammer 5 started,
position the starting device
with the hoist Tine so it is
in the approximate center
position of the starting de-
vice cover. If the starting
device is held in either the
extreme top or bottom po-
sition in the cover, it will
be subject to shock Toadings
which will cause undue wear
or damage.

{2) Allow hoist line to spool out
as the pile is driven so the
starting device is kept in
the center position of the
cover. If the hoist line 1s
restrained while driving pile,
it will become taut, raising
the Hammer off the pile.

Then the energy available
will not be transmitted to
the pile, resulting in Toss
of compression and the Hammer
will cease to fire.

Do Wot Pull Latch Rope At Any
Time While Hammer [5 In Operation,

Running

The limit of the Hammer energy
rating capacity is evident when
the Hammer cylinder begins to
rafse off the anvil or pile. The
Hammer should mot be operated at
this full rated capacity except
for short periods of time when
checking bearing value of the
pile. The Harmer should not be
required to drive more than 10

to 20 blows to the inch and then
only for short periods of time
and when checking bearing value,
depending upon soil conditions
and type of piling. Abusive
damage can result if the Hasmer
15 allowed to bounce on the pile

i-4

while in operation. (Also see
Section § - Rating Devices).

The term “rack" is commonly used
by pile driving personnel to de-
fine excessive bounce or jumping
of a Pile Hammer during the driv-
ing operation. "Rack" is caused
by allowing the ram to rise toa
far causing the entire Hasmer to
Jump off the pile.

In the case of the | C E
Diesel Pile Hammer, air pressure
is used as a stop. When the air
pressure becomes great enough to
counter-balance the weight of the
cylinder, the entire Hammer will
"rack" or jump noticeably.

Rack can result in damage to Hasmer
as it causes shock loads to com-
ponent parts. When the Hammer
beains to rack, the operator should
back off on the throttle immediate-
1¥.

Should the ram be allowed to raise
to the racking point, the rings on
the upper end of the ram could
clear or pass above the bounce
chamber ports. This in turn would
allow compressed afr to escape down
around the ram causing a vacuum

to be pulled in the bounce chamber
as the ram descends.

When this happens, the blow count
per minute will decrease notice-
ably as the air spring reaction
will be reduced in the upper
cylinder. Bouncing will probably
increase until the throttle is
backed off sufficiently to allow
the blow count to increase to its
normal speed and the pressure in
the air tanks to build up again.
It may even be necessary to stop
the Hammer for a few seconds in
order to allow the air pressure to
equalize in the air tanks and
bounce chamber.

After the blow count picks up to
the normal rate, the throttle
should be advanced to the position
just before the Hammer begins to
1ift. This will ensure the real=-
ization of all available output
energy that can be derived from
the Hammer,

Hhen the Equivalent Qutput "WH"
Energy Indicator is used, the air
pressure indicated on the gauge

can be used as a guide to pre-
vent Hammer “racking®.

The air pressure indicator should
not be allowed to go beyond the
pressure needed to achieve the
maximum output energy for the
Hammer. The chart furnished with
the indicator can be used to check
this pressure. If the gauge in-
dicates pressures beyond those
needed for maximum output energy,
the throttle should be backed off.

When driving piling on a batter
it will be found tﬁat the Hammer
starts to 1ift at lower gauge
pressures as compared to driving
on plumb piling. The greater the
batter the lower the pressure.
Since this 15 normal, more cars
must be exercised to back off the
throttle control when batter piles
are baing driven.

Mote: When driving pile observe the
MI‘IAMLM
4] Keep Hasmer in good alignment
with pile center 1ine to avoid
breaking pile gr having Ham-
mer s1ip off pile,
Side Toading on pile by swing-
ing Hammer sideways to
strafghten up pile out-of-
plumb or to correct angle of
batter should be avoided,
especially after pile has pen-
etrated more than a few feet.
Keep latching mechanism ground
line clear while pile is being
driven to avoid its being
driven into ground with pile.
(d] Same precaution applies to
central hose and gauge hose,
le) Den't exceed capacity of crane,
e;get1a]ly while driving batter
pile,

(b)

——
=
—

Good Hammer Operation Depends On:

{a] CTean air.

(b} Sufficient compression for
fgnition ["Live” compression
rings and adequate lubrication).

{c) Proper quantity of good fuel
injected inte the combustion
chamber at the proper time.
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GREASE - &4 HRS.
Y

Lube And Fuel Filters \
e me laple \

After storage and before putting \
the Hammer back into operation, JERIT O .
the filters should be removed. LUBE TAMK ~FUEL TANK
The fuel filter should be changed SERIES 3 DIESEL FUEL
ard the lube oi1 filter should be FILL DAILY | i DAILY
washed. This will also drain f !
condensation from lube and fuel
tanks. See storage of Hammer later i !
in this section. |
Ganeral Lubrication Information FUEL FILTER: THE Fu£|.| LUBE FILTER: WASH
FILTER ELEHENT SHDLILD LUBE FILTER N
The machine should be regularly  |gE REPLACED THE FIRST ‘CLEAN SOLVENT OR
and systematically lubricated in  |WEEK OF OPERATION AHH DIESEL FUEL MONTHLY.
accordance with the lubrication ONCE & MONTH ‘I'HEREF..FTER
chart and timbe table later in
this section. .
Lube And Fuel Tanks e 3
ee Time Table ‘ I | b.
Fill lube oil and fuel tanks at |
the end of each day's operation. i N
A partically filled tank induces i |
condensation resulting in ice — - !
formation in cold weather. At | 1 |
low temperatures, lube oil may be
too heavy to properly flow to the |_ 5
pump; if 86, drain and flush tank | |
and replace with suitable ail. \ b TRANSHITTER 1L
Wote: On later Hammers, the fuel | | l " -:E:EI\; EILLTH
and lube T1lters are @ u1gged | i |
wIth drain plugs to remove any ANVIL {2} | { ! =
nwsww HLGI WO 17 — = ! o
% e later in this section for (SEE TIME TABLE) A !
when to draln thase tanks). P
- TS === aanviL () WLGI
I HO. | GREASE
' {SEE TIME TASLE)
Ref.
Ho. Description Fuel 41 Grease Time
1 Sheaves (Rollers)... ........coifeeu. JLEE
2 Fuel. M,BE,CE See
3 Lube I:II‘II [Luhe Tnnk]- PHREEOEL SR B 1, | Time
4 Retainer Grease 'ths ........... sudasdpEE Table
5 Apvil.. RTSIRENETT) SRR (ISR LEE
[ Transmttar .................... FF

*See Fuel And Lubrication Specifications Later In This Section.

E‘IEEI DI“H! - Capacity Chart
escription Capacity
£.5 Gal

Fuel Tank : g
Lube 011 Tank 1.9 Gal.
Hydraulic Control System (Approx. ) 3 Pts.
*Starting Fluid Tank 4 0z.

*Use commerical starting flufd from pour type cans. (Chevron or equal)

180 DFH 4-1
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EI'I And Lubrication Specifications

te: Alw specify Diesel Fi
not specify fuel o

[Fuel: Use a straight run No. 1
Diesel Fuel from a major oil
company with a low sulfur
content for all operations
except those noted below
and under "The Specification
CC - Straight Kerosene.

Addition OF 0i1 To Diesel Fuel Or
Kerosene

It has been shown by field testing
that longer injector life and bet-
ter fuel system operation can be
obtained by adding SAE 30 non-
detergent oil to the diesel fuel.
To obtain these results, oil should
bg added as outlined below at all
times,

1. Up to 70°F. add 1 qt. of oil to
each 5 gallons of #1 or #2
diesel fuel.

Above 70°F. add 2 gt. of of] to

each 5 gallons of #1 or #2

diesel fuel.

3. If hammer output falls off in
hot climates and/or hard sus-
tained driving conditions, add
3 gqts. of oil to each 5 gallen
of #1 or #2 diesel fuel.

Mote: Use only SRE 30 mon-detergent
oil conform to

., Rever r i

t will f injectar

deposits in the combustion chamber.

2.

BE - Mo. 2 Diesel Fuel - Typical
Specificatfon (Low Sulfur Content)

Gravity APIL.. ; .33.3
Corrosion - 3 hrs. at 122° F..Htg.
Lamp Sulfur wt.%......... 0.3
Flash: P.M. ‘*F.,,..,..“mm‘l?u
Ramsbottom carbon

Residue on 10%

Bottoms, wt.% ............0.183
Ashy WEa %o eoinarnnnnnesna 0,000
Pour Point, °Fuesiecnnrncnnnaa=10
B.5. & W, by centrifuge ¥....0.00
Cﬂ]m‘”: A-STH UI“I:I'I'I---- PEEEY -.-.1-2
5.5.0. sec at 100°F...... 37,4
Cotane No..oovvenrneneeeaa Bl
Diese]l Index...cvveaveanea, 46,39
BTU Gross/Bal............. 136,241

Specification and have a non-melt-
fing characteristic with a drop
point not less than 450°F.

FF - Transmitter Control 041
(MIL-L-56068)

“Sperry" Controloyle "A"
Government Specification: MIL-0-
56068 in contaimer style no.
20220, Sperry Products, Inmc.
Danbury, Connecticut. For emer-
gency {11’ Sperry controloyle s
not available use "GG6" Dashpot oil.)
Kever Use Lube 0il.

CC - Straight Kerosene - Typical
Specification

To be used for cold weather opera-
tien or for starting and running
in soft conditions. Also to be
used where smoke is a problem,

Gravity APL.....coivivivnnnara.
Flash TCC. .havasninavisiasad 3 Fa
Pour Point. ....cvveueenesa.=85°F.
b1 ;1| TP SPUPRITOPN . |
Cetane Humber......c.ocoveeea. 89
[BP-IE-IE1-1I--1I-1I-|-‘ llllllllllaq'n

GG - Dashpot 011

Automatic transmission fluid
"Dexron” type “A" or Speed-o-Matic
ail.

AA - No. 1 Diesel Fuel - Typical
Specifications {Low Sulfur Content)

Gravity API........ La1.8
Corrosion - 3 hrs, at 122°F..Neg.
Lamp Sulfur, wt.b...ooovinnnn 0.1
Flash: PR, ®F. . niinvnnssnnin 138
Ramsbottom carbon residue

T

on 10% Bnttums. wt.%.. .0.061
lsh, wt.E.. i .....,.ﬂ.ﬂlﬂﬁ
Pour Pnint, F ................ =40
B.5. & W by centrifuge, X...Trace
Color: Say bolt...........Plus 15
5.5.U, sec at 100°F..........32.0
Cetane Mou.eissnvnnnes PR -1 1
Diesel Index.......ovvvnnses 63.95
BTU, Gross/gal.c.covvvnnns 134,438

0D - Lube 011 Series 3 - (MIL-L-
451998

Lubricating oil, regardless of
SAE grade, must conform to one
or mare of the following specific-
ations:

B.P.I. Classification CD
Series 3
(Conforms to MIL-L-45795B)

Multi-grade oils, like 10W-30 or
10M=-40 are recommended for use,
especially if the air temperature
varies over 30°F. in 24 hours

If single grade oil are used see
below:

Grade Air Temperature In 24 Hrs.

SAE 10....evvursvesea.Below O°F.
SAE 20..... Between 0°F. And 50°F.
..Above S0°F..

EE - High Temperature Grease
(MIL-L-25013

Grease shall meet a M.L.G.LI. #
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{Time Table)] Before Starting
Operation

Hydraulic Control System
Dashpot (440 DPH)

Starting Mechanism

Operation Remarks

Transmitter Loosen cap before starting - tighten at end of each day.

Fuel Pump Rack Check to see that when control handle is moved toward maximum fuel
sition that "all" full fuel pump rack is obtained.

Lube And Fuel Tank heck tanks for sufficient amount of oil and fuel.

Lube System Check to see if system is properly bled and lTube points (cylinder)

are receiving proper amount of lubrication. See Section B. (Lower
ram compression rings must be ofly.)

Check to see if system is properly bled (See Section 7).

Check dashpot tank fluid level - fluid should just rum out side plug
- fi11 if required. (Hammer in vertical position.)

Check wire rope and starting mechanism for wear and defects. Replace
if necessary. See Section 10,

Lube Inspection

Wear Rings Inspect both wear rings through ports - replace if horizontal machin
grooves have disappeared, or if breakage is visible.

Genaral Check all parts, nuts and bolts for loosenmess and tightem if necessar
S5ee Torque Chart. X

Dperation Remarks 30 Min.

Anvil Grease anvil and anvil retainer fittings.

Observe ram and cylinder walls thru exhaust-intake ports and bounce
chamber vent ports to make sure that they are well lubricated. Adjust
Tube pumps as reguired. FKeep compression rings on bottom of ram
oily.

Operation

Remarks Every 4 Hours

Cylinder Head
Starting Mechanism

Grease the 2 sheaves in the cylinder head.
Lubricate starting device ways, latch block and push rod bearing.

Operation

Remarks Every & Hours

Fuel And Lube Tanks
Port Covers

Fuel Injector Adaptor (440 DPH)

Fill fuel and Tube oil tanks at end of each day's operation.
Remove the port covers before starting and replace at end of each
day. {While Hammer 15 being used, store covers where they will not
be damaged. )

Retorque after first £ hours of operation when cold, weekly there-
after, (See Section 11 for Torgue Values.)

General Visually inspect all parts, nuts, and boles for looseness and make
necessary corrections. See Torgue Chart.
-.__—-."—-"".....I
Operation Remarks Every 40 Hours

Fuel Imjection Pump

General

Starting Mechanism

180 DPH

On new Hammer and/or installation of new fuel pump, perform pump
timing procedure and retime as specified. Inspect both wear rings
through ports - replace 1f herizental machined grooves have disap-
peared, or if breakage is visible.

Check all parts, nuts and bolts for looseness and tighten 1f necessary
See Torque Chart., Replace damaged or missing grommets or capscrews
holding fuel and lube 1ines in place. Drain bounce chamber tank of
accumulated oil.

Check all wire rope and starting mechanism for wear and defects.
Tighten wire rope retainer bolts.

Observe the starting device and wire rope as 1t rolls over the sheave
in cylinder head during entire starting stroke. Replace wire rope
if any broken strand wires are observed. Lightly oil the starting
mechanism ways and the fuel pump rack and return spring device.
Check fluid level in the starting device dashpot tank - fluid should
just run out side plug - fill if required.

4-3
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Operation

Remarks Every 40 Hours - Continued

Recoi! Dampener
Recoll Dampener Adaptor

Replace recoil dampener if thickness is less than specified.
Replace plastic discs and aluminum discs in adaptor assembly if dis-
tance between cushion adaptor plug and adaptor 45 less then specified.

Fuel Injector Mozzle
Fuel Injection Pump

Reed Valves (440 DPH Only)

(440 DPH) Operation Only
[Reed Valves

Fuel Filter Replace fuel filter element the first week of operation of new hammer.
Replace monthly thereafter.

Operation Remarks Monthly

Fuel Filter Replace fuel filter element. (Do not attempt to clean.)

Lube Filter Wash lube 0l filter in clean fuel oil.

Replace injection nozzle as required for good Hammer cperatfon,
Perform timing procedure.
Betime a5 specified.

Clean and reset as reguired.

Remarks Every 3 Months

Remove and clean with proper tools to avoid scoring or scratching.
{Valves must seal against valve plate.)

Yalves must seal against plate.

"Racking" Hammer

|Extended Operation

Side Tanks Clean out carbon if present.
Operation Remarks General
Owerdriving Extend driving at extremely small sets per blow (more than 10 to 20

blows to the inch) will result in excessive mainterance.

Allowing hammer to leap, rack or bounce during operation will result
in excessive maintenance.

If hammer is operated for two or three shifts per day instead of
customary one shift, then above recommendations should be adjusted
accordingly.

IBDEH tion

Remarks Cold Heather Starting

[Pre-Start And Warm-Up

Prior to starting & cold hammer it is a recoemended practice to drop

the ram at Teast six tiees with the fusl off to dry out the combustion
chamber, To werm up hamrer start hammer on a previously driven piling
or cribbing &nd run wuntil hermer reaches normal operating temperaturse.

Emoke &nd Exhaust Emission
Heduction

The following operating and main-
tenance procedures will result in
maximum hammer operating efficiency

with minimum smoke and exhaust emis-[nspection and maintenance of the

sions.,

A series 3 AP 1. classification
CD Tube o1l will help keep the
inside of the Hammer clean and
free of carbon. The Tube pump
showld be adjusted so that the
ram and lower rings are just
lubricated. Additional ail runs
down into the combustion chamber
where 1t can cause smoke and/cr
be thrown out of the Hammer.

The maintenance of the fuel system A hgmer which is cperated at

is very important for control of
emiszions. The fuel pump must be
kept timed to insure fts preper

4-4

operation, Proper adjustment end
replacement of the injectors is
critical because of the high oper-
ating temperatures of the air
conled hammer,

serqyss 15 cavsed by partially
burred fuel in the combustion
charmber. The partially burnad
fuel zzusas smoke.

7o clear vp the exhaust and reduce
thre carbon deposit the operator
Tust back-off on the throttle until
The exhaust clears up. This will
nat appreciably affect the hammer
oriving a9ility, but it greatly
reduzes the carbon deposit.

injector [s) pressure setting and
spray pattern 15 recuired once a
week, or oftener in hot areas to
frsure that the fuel is atomized
and mixed with the combusticr
chamber oil to burn cleanty.

. ine guality of the diesel fuel will
Operation and control of the affect the emissions and it does
throttle control while driving willvary widely between suppliers and
affect erhaust emissions as it is in the different Tocations. Kero-
easy to deliver more fuel than sene produces the Teast smoke
the nammer will Burn. while "high speed diesel™ and M.

1 diesel fuel preduce less smoke
thar recular No. 2 diesel fuel.
“full throttle" produces a dark

heaavy tmoke exhaust in soft driv-

ing conditions. This heavy
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Smoke and exhaust emission sup-
pressants added to the diesel fuel

may help to reduce such emissions.
Most major diesel fuel suppliers

and additive manufacturers sell

these products through their fuel (f)
outlets and truck service stations.

Storage Of Diesel Fuel

The importance of buying and main-
taining clean fuel for successful
Hammer operation and to prolong
the life of the fugl pump and
injector cannot be stressed too
much. The best fuel can be render-
ed unsatisfactory by poor storage
facilities and careless handling.

(g)

and refill the supply hose.
American Bosch Flushing oil is
specified because it contains
rust inhibitors which afford
long term protection of criti-
cal injection and equipment.
Continue operating the fuel
pump until the flushing oil is
pumped through the tubing.
Reconnect the high pressure
tube to the injector and, keep-
ing the fuel pump supply hose
full of flushing oil, continue
to hand operate the fuel pump.
15 strokes should be sufficient
to replace fuel inside of in-
jector with flushing oil.
Refill supply hose with flush-
ing ol and attach to fuel tank.

Note: Flushing oil contains a pre-
servative and 15 avatlable at

fmerican Bosch Service Stations,

Improperly constructed and unvent-
ed storage containers can contain {n)
water, dirt and sediments. Fuel
delivery can cause these contam-
inents to be agitated and mixed {i
with the fuel,

Storage {f Hammer ()

The following procedure is out-

Tined and should be adhered to,

to insure safe Hammer storage while

Hasmer is still vertical in leads: (k)

(a) Remove any one of the pipe
plugs from cylinder head and
pour in one quart of SAE 30
Tube oil to insure a protective
lubricating film for top
cylinder and ram. Replace
plug.

(b} Bounce chamber vent port cover
should be on.

{c) Special precautions should be
taken with the fuel pump and
injector if the Hammer will
be idle for a month or more.
To prevent corrosion or gum-
ming during the shutdawn
period, drain the fuel and
Tube oil tanks by removing
drain plugs from filters and
disconnect the fuel supply
hose from the bottom of the
fuel tank.

(d) Raise the ram 17" and open
the fuel pump rack, disconnect
the high pressure tube at the
fuel injector and hand operate
the fuel pump to remove diesel
fuel from injector system.

le) Fi11 a clean squirt type oil
can with American Bosch
Flushing 011 {Calibrating Q1)

180 OPH

Squirt lube oil through intake-

exhaust ports and secure in-

take-exhaust port covers.

Lubricate 211 grease fittings

on lower cylinder, and anvil

retainer.

Store the Hammer in a horizontal

position on timbers or a skid

placed against the guide angle

pads on the side of the Harmer,

{See Fig. 3-1.)

Cover all openings and unpaint-

ed metal with grease.

(1) Push rods (440)

(2) Starting device ways

(3) Reed valves (&440)

(4) Fase of Hammer [bottom of
anyil and anvil retainer)

(5) Coat fuel purp rack and
control receiver with rust
preventative grease and
Wrap.

[6) Coat dashpet plunger an.
starting device Tocking
pin with rust preventati.e.
Grease and wrap. [440)

(1) Cover the entire Hammer with

protective covering, especial-
ly if stored outside.

4-5
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Upper And Lower Cylinders:

The cylinder s manufactured in
two parts, the upper (1) and the
Tower (4), Fig, 10-3.

A relatively large clearance volume

tank (9) is located outside the
upper cylinder and is conmected
to the cylinder by ports. This
clearance

nearly double the number of blows
per minute from the Hammer. The
energy of the compressed air,
stored in the bounce chamber and
compression tanks, and acting like
and "air spring," is given back

to the ram, pushing it and ac-
celerating it on its downward
stroke,

The exhaust port in the lower
cylinder has a slight lead over

the intake port and the port timing

i5 such that at the end of the ex-
Raust "blow-down" the intake port
is uncovered by the ram allowing

fresh air to enter the cylinder with

a minimum of mixing with the ex-
haust gases.

The exhaust and intake ports are
equipped with removable covers

(1) a d (2), Fig. 5-2. These
covers must be removed prior to
operation of the Harmer. Like-
wise, they should be uwsed to cover

the ports when the Hammer 15 not in

cperation. The latter must be
done to afford maximum protection
from the elements of foreing mat-
ter especially when transporting
the Harmer. The ports should
always be covered when the Hammer
is idle for any length of time
such as over night or while in
storage.

Hote: When reassembling the Ham-
mer, it 15 a good practice to
have the covers on the exhaust
and intake porfs to prevent get-
ting Torefgn material, especially
nuts and bolts, Tnio the Hammer
cylincer.

The cylinder head (), Fig. 5-1,
allows for air compression plus
giving the ram and cylinder bore
protection from the elements and
any foreign matter which may drop

180 DPH

volume 15 used to shorten
the stroke of the ram and resulting

Fig. 51

Model Diesel Pile Hammer (180}
() safety Spacer

[} Tapped Hole For Lifting Eye
{1} Upper Cylinder

{2) Compression Rings

{3) Cam Surface

(4] Lower Cylinder

{5) Wear Ring

[€) Compression Rings

{7) Compression Rings

{8) Cylinder Head

(9) Bounce Chamber

) Fuel Tank

) Cam Roller

) Lube Qi1 Pump

g Ram
Lifting Groove
Injector
Cunhust1an Chamber

} Anvil

{10
{1
(12
{13
(14
{15
(16
(7
{18} Anvil Retainer

from the boom point or hoisting
WIFE rope.

An area, which is called the
safaty space (A}, is lpcated bet-
ween the cylinder head and the
compression intake ports. This
area keeps the ram from striking
the cylinder head as total com-

pression would have to be overcome
for it to do so. The entire
cylinder will noticeably begin to
1ift, or rack when the ram enters
this safety space. This is an
indication that the limit of the
Hammer output energy has been
reached.

5-1
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Fig.
1? Exhaust Port And Cover
2) Intake Port And Cover

Lesiieaig

If erratic operation and excessive
lifting of the Harmer is evident,
it may be due to excess cylinder
bore wear. The maximum wear allow-
able on the cylinder bore is to
11.030:. If wear goes beyond this,
re-plating will be necessary.

To check the bore of the cylinder

roceed as follows:

E T Eemove the fuel and lube tank.

(2) Remove the cylinder head.

(3) Carefully remove the head
gasket.

(4) Install 1ifting eye balt in
ram.

(5) Remove ram from cylinder.

(6) -Check the bore of the cylinder
using 11" plug micrometer.,

To_reassembly the Harmer proceed
iii Rep

lace ram using ring com-

pressor (see Section 11).

Ram should he wiped clean and

well Tubricated.

Remove eye bolt from ram.

Place head gasket in top of

cylinder.

Feplace head.

Start and run cylinder head

capscrews down on all but four

positions. Leave capscrews
out of positions which support
the fuel and lube tank.

(6) Tighten all capscrews evenly.
If the head is allowed to cock,
compression will be lost and
thiz can cause erratic action
of the Hammer. Cylinder head
capscrews should be tightened
to the torque value recommend-
ed.

(s

ts

b-2

(7) Replace fuel and lube tank and
install remaining four cap-
screws on the head. On later
Hammers the tank is not fast-
ened by the cylinder head cap-
screws. Tighten these cap-
screws to the torque value
recormended.

{8) Replace and tighten fuel and
lube tank capscrews.

(9) Wire tie cylinder head cap-
screws in place.

Refer to the Torgue Chart, Section
12 for all torque requirements.

Rem

Referring to Fig, 5-1, the ram
{13) is a free piston and is the
means by which the work output of
th? Hammer is delivered to the
pile.

The ram has a 11fting groove (14)
machined in the outside diameter
to enable the engagement of the
starting device linkage when the
ram is lifted.

To start, the ram is 1ifted machan-
jcally, compressing air between

the top of the ram and the enclos-
ed cylinder top and in the air
compression tank (9) located on

the outside of the cylinder proper.
The ram is dropped and accelerated
downward by gravity and the expan-
sfon of the air in the compression
tank.

If the ram is held in the “up"
position for too long a time the
compression of the air in the
compression tamk and the bounce
chamber will be Tost. If this

is allowed to happen the descent
of the ram will be hindered instead
of helped for a vacuum will be
created which will attempt to re-
tard the descending ram.

During the downstroke, the ram
forces a mixture of air and resi-
dual gases through the ports,
closes off the exhaust ports and
compresses the trapped air mixture
in the combustion chamber between
the bottom of the ram and the
anvil. The compression of the
trapped air mixture creates a pre-
loading force on the anvil and
the pile.

The outside diameter of the ram

is machined to form a cam surface
(3} which operates the fuel in-
Jection equipment. As the ram
nears the end of the down stroke,
it triggers & cam {11} operated
fuel pump which injects a atomized
fuel under high pressure into the
combustion chambers (16} in the
top of the anvil. The ram strikes
the anvil,delivering its impact
energy to the pile. The ram is
then driven upward by the expan-
sion or exploding of the gases
between the ram and anvil. This
expansion or explosion drives the
ram upward and the pile downward,

As the ram rises the Tubrication
oil pump (12} is actuated by the
same lever that operates the fuel
pump.

When the rising ram enters the
safety space (A) which is located
above the compression tank ports,
the cylinder will begin to raise
of f the anvil or pile. The Hammer
should not be operated at this
full rated capacity except for
very shart periods of time when
c!hecking bearing value of the
pile.

Note: The Hammer should not be
required to drive more than

20 Blows to the Tnch, and then
only when checking bearing value
depending upon snil canﬂ??fon ggﬂ
type of piling. Abusive damage
can result 1 the Hammer 15 allow-

ed to bounce on the pile while 1n
cperation.

to

The ram has compression and wear
rings on both the top and bottom.
On the very top of the ram are

two ring grooves which contain the
?;gnce chamber compression rings

Just below these compressfon rings
is a wider ring groove which com-
tains the upper bronze wear ring.
This ring provides the surface
which guides the upper part of

the ram within the upper cylinder.
This ring has both vertical and
horizontal ¢i1 distribution grooves
which aid in maintaining & film

of 0il on its surface. When these
grooves become worn smooth or are
eliminated at any point on the
wear ring, the ring should be
replaced,
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Fig. 5-3

Ram, Anvil & Adaptor Assembly
{1) Ram

2) Piston Ring

3) Wear Ring

4} Springwasher

5) Hut

6) Cotter, 5/32" x 1-172"

(7} Spacer

(B) Springwasher
{9) Cooling Ring
{10)Recoil Dampener
(1) Alignment Stud
(12} Stud

(13) Piston Ring

(14) Anvil

(15) Grease Fitting, 1/8°
[16) Anvil Guide
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If replacement is mot made under
the above circumstances, the ram
surface will contact the cylinder
bore causing rapid wear and re-
sulting in major repair.

The bottom of the ram has five
compression rings (6) Fig. 5-1,
and a wear ring (54) which guides
the lower portion of the ram in
the lower cylinder. This wear
ring is fdentical to the upper
wear ring and 15 located above
the compression rings. The
condition of the sight check wear
grooves can be observed through
the intake and exhaust ports. As
explained earlier should any of
the ring grooves wear smooth, the
wear ring should be replaced. The
five compression rings are mount-
ed in grooves located in the bot-
tom of the ram.

Removal Of Ram From Cylinder

Two methods can be used to remove
the ram from the cylinder. To
accomplish the first method pro-
ceed as fiollows:

(1) Remove fuel and lube tank

{on early Hammers with flanged

tank only).

{a) Cut tie wire on cylinder
head capscrews.

Eb Remove Capscrews.

c) Remove fuel and Tube tank
mounting capscrews [early
Hammers anly).

{d) Disconnect and plug fuel
and Tube oi1 lines (early
Harmers only).

Remove cylinder head.

Remove head gasket.

Screw aye bolt (provided with

tools) into top of ram.

(5) Attach hoisting line and 11ft
ram from cylinder.

When using the first method, the
following procedure should be used
when reinstalling the ram in the
cylinder:

(1) Install ring mgr&ssnr {see
Tools Section 11) in top of
cylinder,

(2) Remgve any sharp edges from
piston rings as these edges
score the ring compressor.

{3} Lubricate the ram 1iberally
with grease.

-4

(4) Lift ram with the hoist 1ime
using the eye bolt and install
in cylinder.

When top of ram is half way
down in top half of cylinder,
check the fuel pump timing
mark. (Make sure it is not
out of top of window.)

When ram is all the way to the
anvil, again check timing on
fuel pump. (Make sure mark
is not out of the bottom of
the window.)

Mote: The fuel pump timing
mark shouTd not af any time
during Hammer operation leave

the timing window completely.
(7) Remove the eye bolt from the
ranm.
B) Install head gasket,
9) Install head.

(10} Replace 211 but the four cap-
screws which support fuel and

(5)

(6)

lube tank {early Hammers only).

(11) Tighten capscrews evenly,
Uneven tightening could cause
Teakage at the cylinder head
gasket. Cylinder head cap-
screws should be tightened as
recommended on the Torgue
Chart - Section 11.
Replace fuel and Tube tank.
{a) Install four remaining
CAPSCrEws.
(b} Install fuel and lube
tank mounting capscrews.
(c) Torque cylinder head
capserews and fuel and
Tube tank mounting cap-
screws are recommended
on the Torque Chart -
Section 12.

(12)

The second method of ram removal

is as follows:

(1) Remove Hammer from leads.

(2} Remgve anvil guide by removing
(10} anvil retainer studs and
(1) full bodied quide stud.

(3) Remove anvil from bottom of
cylinder,

(4) Lift top of cylinder high

enough to let ram slide part

way out of bottom of cylinder,

When the ram is out far enough

to get a Tine on it, make a

sling of rope or other material

such as belting and slide the

ram the rest of the way out

of the cylinder.

(5)

Replacement of the ram is in re-
verse order to disassesbly pro-
cedure. Mo ring compressor is

needed to replace the ram as the

bottom of the cylinder 15 beveled
to receive the ram and anvil,

It is much harder to install the
ram using the second method for
the Hammer is lying down. The
rings drop to the bottom of the
grooves making 1t difficult to

get them into the cylinder. There-
fore, the firgt method as describ-
ed earlier is recommended.

The following procedure should be

followed when field installation

of bronze wear rings becomes

necessary:

(1) Remove ram from cylinder.

(2) Remove piston rings using ring
!e_agander. (see Tools, Section

Remove old ring. If broken,
recover broken parts if pos-
sible. Check to be sure these
particles have not jasmed bet-
ween ram and cylinder, anvil
and cylinder, or in starting
device linkage
Before installation of new
wear ring, roll it around the
outside of its groove to in-
Sure a proper fit.
Check cahmber of [.D. of wear
ring to make sure it is
adeguate to clear the radius
in the corners of the groove
an the ram.
Install wear ring.
{a) Make sure 0.D. of ram is
free of burrs.
(b) Lubricate surface of ram,
ring will have to slide
aver,
Do not expand ring any
more than necessary as
too much expansion will
sef up permanent stresser,
This could cause point
contact of ring 0.0, to
cylinder and if excessive
could cause ram seizure
to cylinder. Slide ring
on ram.
{7) Replace ram in cylinder

(3)

{4)

{5)

(&)

{c)

Note: Under mo circumstances should
the wear ring be installed or re-
moved without first removing the

piston rings.

Recoil Dampener

The recoil dampener is of a ma-
terial that absorbs the shock
loadings of the cylinder. It rides
on the top part of the anvil flange
Just below the cooling ring,
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which vents the recoil dampener.

Wear should be checked for on the
recoi] dampener every week by
measuring the difference in the
distance between the bottom of

the anvil guide and the bottom of
the anvil. This measurement must
be made with the Hammer setting

on a piling so the anvil is in the
"up" position. With no wear to
the recoil dampener, the bottom
of the anvil guide will be "flush®
with the bottom of the anvil., As

the recoil dampener wears the anvil
will move up inside the anvil guide.

When the bottom of the anvil has
moved up 1/4" past "flush” from
the bottom of the anvil guide, the
recoil dampener should be replac-
ed. Damage to the Hammer will
result if operated with recoil
dampener worn in excess of 174",
Replace recoil dampener when anvil
travel exceeds 1-1/4".

The recoil dampener can be visual-
ly checked by pulling the anvil
guide and anvil from the Hammer
by remowing the (11} anvil gquide
studs. If the recoil dampener is
found to be 1" thick or less, it
should be replaced.

Anvil

General Description: The anvil

is located at the bottom of the
cylinder and relays the energy,
delivered to it from the ram to
the pile. As the ram descends,
closing the exhaust ports, it
compresses air between it and the
anvil. This air compression pre-
loads the anvil 2nd pile and is

side the anvil guide 1" and has
its movement curtailed by a flange
which 15 a part of the anvil
casting., This flange rests a-
gainst the bottom of the recoil
dampener when the anvil is in the
“up” position. The dowmward
travel of the anvil is curtailed
by a shoulder which is machined
in the anvil guide. The amvil
guide 1z held in place by means
of anvil guide studs.

To remove the anvil with the ram

cylinder use the following pro-

edure:

(1) Hammer should be resting on
4 wood block large enough to
hold the anvil in its "up®
position.

(2) Engage starting device with
ram,

(3) Remove nuts from top of anwil
guide studs.

(4} Disconnect hoist line from
starting device.

[5) Attach hoist line to cylinder
head and 1ift Hammer from
anvil and anvil guide.

Mote: When 1ifting, make sure
that ram is resting on 11ft-
ing Tever and does not drop
through Tower end of cylinder.

To replace anvil, reverse pro=-
cedure shown above. A ring com-
pressor is not needed for anvil
rings since lower end of the
cylinder is tapered for gradual
compression of these rings.

Hker tightening the anvil guide
studs, the following procedure
should be followed when a torgue
wrench is not available. This

15 called the turn of the nut
methad for tighteming amvil guide
:t?ds This method proceeds as

o

contained between the ram and anvil () Ingt&]] (1) guide stud with

by mesns of piston rings located
above the flange of the anvil.

Located on the top of the anvil is
the combustion chamber. The in-
jector sprays atomized fuel into
this chamber just prior to the
time that the ram strikes the
anvil. The residual gases explode
and expand, driving the piling

and anvil down and the ram upward
in the cylinder.

Anvil Guide

The anvil moves up and down in-

180 DPH

[6) belleville washers first
to Tine up anvil and anvil
quide with the Hammer. Then
install the {10) retainer
studs with (10} spacers.
Studs must 11 be installed
with the end "up”™ having the
qreater length of threads and
longer chamfer,

Using any suitable wrench,
apply approximately 40 Ft.
Lbs. of torque te the studs.
To evaluate approximately

40 Ft. Lbs. of torque, a
qradual medium pull on a 127
wrench is suggested.

(2)

(No extension or cheater may
be used). If a longer wrench
is used, the hand should be
placed 12" from the nut, not
at the end of the grip of the
wrench., This torgue will just
flatten the spring washers on
the studs. If a cotter slot
lines up at this point, insert
cotter. If not, increase the
"turn of the nut" to the mext
slot and insert cotter. Do
not back-off from initial pull
to Vine up slot as it is des
sirable in this case to have
studs over-torqued rather than
under-torgued, within reason-
able limits.

back and Torth and ro uring
inftial tfahtun1n¥ they will catch
nacoc position, Thi

5 Cock-
ing would result in false tight-

ening readings and cause eccemtric
beﬁﬁigg Toads on the stud. It 1%

very important that studs be

aligned during tightening so tha
the nuf f§§§§ EEEE ﬁn1fu§ﬁii Ei

ground,

After reassembly, and before start-
ing the Hammer, lubricate the four
grease fittings in the lower cylin-
der and two fittings on the anvil
guide. Lubrication of these greas:
fittings is critical and special
grease 15 required. Consult the
Lubrication Chart (see Section 4).
Make sure grease fittings are tight
Loose or missing fittings will re-
sult in loss of compression and
poWer .

fdapter Assembly

Whenever a driving head is used,
an adapter assembly s necessary,
The adapter assembly consists of

a male and female unit. Three
plastic and three aluminum discs
are placed in the female unit and
the adapter cap is placed on top.
The plastic and aluminum discs are
to be alternated starting out with
2 plastic disc. The aluminum
discs act as fire walls between
the plastic as high temperatures
are generated when driving piling.
These temperatures would other-
wise burn up the plastic. After
proper assembly, the adapter as-
sembly 15 placed between the anvil
recess and the driving head.

5-5
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Although the adapter assub‘ll{
affords protection to the plle its
express purpose 1s to protect the
Hammer. The discs should be
visually checked every 2 or 3
months under normal driving condi-
tions and more often under Severs
driving conditions. When the
cushion discs become worn the use
of foreign materials should be
avoided. Worn discs should be
replaced immediately with standard
factory parts. Operation with
excessively worn adapter dises will
result in interference between
adapter cap and adapter body and
damage to adapter assembly will
result.

The addition of discs to already
compressed sets of discs 1s not
recormended. The discs are for
the express purpose of protecting
the Hammer, and already compressed
discs afford Tittle protection.

When adapter assemblies and driving
heads are used, factory standard
parts should be used. An fmproper
fit caused by the use of forefgn
parts can cause extensive camage
to the Hammer.

When driving concrete piling, ply-
wood of a satisfactory thickness is
recommended &5 & cushion between
the driving head and the piling to
prevent spalling.

Wote: An cecessively thick pad may
serious |y 500w Griving and may
aTTect 02 bearing walues as
computed by usual Tormulas.

A1 correspordence concerning
driving head and Teads should be
directed to - Sales Department,
FMC Corporation, Crane & Excavator
Divisfon, Cedar Rapids, lowa.

Starting Fluld Injector

As an aid to starting the Hammer

during cold weather cperation and
on soft piling, a starting fluid

injector is irstalied,

Fluid placed in the sta=ting fluid
injector tark (2) Fig. 5-4 is
deposited sutomatically into the
cosbustion chamber through a
spring Toaded check valve (5}

56

—
.
8
fl
2

gy

Fig. 5-4

Starting Fluid Injector

{l; Cap {4) Tube

(2} Tank {5) Check Valve
(3) Screen

which 1s operated by vacuum
created when the ram is raised for
starting.

Feep the following in mind regard-

ing starting fluid:

{a) Use commerical starting fluid
from pour type cans, Approxi-
mately four ounces of start-
ing fluid 1s reguired to fi11
the system.

(b} Do not smoke when Filling the
tenk. Pe sura no sparks or
flames from welding etc, are
present fn area witen ¥illing
tarik.

{c) Never fill tark when Hammer is
at operating iemparztura

(d) Avoid spiiling starting fiuid
on hands o clathing, especiai-
1y during cold weather, The
starting Fluid evaporetes
rapidly, with consequent co-
oling which car cause severe
frost bite.

Since the starting fluid enters
the combustion chamber when the
ram is raised, the ram snould be
resting on the anvil when the

tenk is 7ilied, so starting fluid
will be availablz in the combustion
charber for the initial start.

To fnsure that a sufficient vacuum
is created to draw starting fluid
into the cyiinder, wait at least
twerty seconds Gitw2en starting
attemots.

If fuel has accumulated in the
combustion chamber drop ram several
times with the fuel off to dry out
comubstion chamber before f1114ng
starting Fluid tank.

Check starting fluid tank cap before
replacing after each 111 to make
sure vent hole in cap (1) is open.
Operation with a clogged vent cap
will result in damage to the system,

A filter screen 15 Tocated in the
hase connection (3) at the tank.
Remove the connector and clean the
screen once a month. [Inspect
mounting bolts and connections
weekly and tighten if necessary.

If the starting fluid injector
system is not required for extended
periods of operation, it may be
removed from the Hammer, After
removal, be sure to install special
capscrew and copper gasket in tap-
ped hole fn Tower cylinder. These
items are included Toose with the
Hammar,

Cold Weather Operation

In addition to using the Starting
Fluid Injector previcusly explain-
ed, the following points may be
helpful for cold weather starting
and rurning:

{a) Start the Hammer on a partially
driven piling. Ouring extreme-
1y cold temperatures, run the
Hemmer at part throttle, near
idle, vntil §t reaches operating
temperature.

Below zers waather calls for
particular care so that the
Hammer 15 gradualiy brought up
Lo cperating tesperature be-
fgre sutmitting it to shock
Yeadings af fuil driving force.

.
(-3

One method of cssuring tha
above conditions is to stere
the Hemrer under a neated tarp,
ar tent, overnight. Or, remove
the Harger from the Teads and
store in a heated building.
Adherence to specifications
for oils as indicated on the
Tubrication Chart is particu-
Tarly important: slse, diligence
in checking the condition of
injectors more often as in-
structed under Fuel Injectors
pays off in easiar starts and
trouble free running time.

(c
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(4} In the event sterting fluid
is not avaflable, 1t is help-
ful to heat up the combustion
chamber by dropping the ram se
several times with the throt-
tle control "off".

Good Hammer Operation Depends On:

(a) Sufficient compression for
fgnition.

{b) Good fuel injected into the
combustion chamber - proper
guantity at the proper time,

{e) Eround or piling resistance
great encugh to insure start-
irmg and continued operation.

183 DPH
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Starting Device
[For H%r Tnstallation and

Starting, refer to Section 3)

The starting device is an off-
center 1inkage mechanism design-
ed to engage with a machined
shoulder on the ram for 1ifting
the ram, and for starting the
Hammer. The starting device
consists of a 11fting lever (8)
locking lever (10} and linkage,

a release lever (11) and a latch-
ing Tever (12). A wire rope (5)
is connected to the housing (7)
and extends upward through the
cover (1) and 15 connected to the
crane hoist Tine with a socket
and wedge. The crane hoist cable
passes between two guide rollers
which are mounted in the cylinder
head. For easy installation of
the crane hoist line, one of the
guide rollers can be removed and
replaced after hoist line instal-
lation.

To start the Hammer the following

rocedure should be followed:

?u} Lift Hammer in leads to proper
height.

(b) Set pile under Hammer. It is
important that the entire
weight of the Hammer 15 bear-
ing on the pile so the anvil
is in the "up® position, to
permit latching of the start-
ing device.

{c) Pull down on latch rope (3)
fully and hold (by ground
crew). Refer to Fig. 6-2.

(d) Crane operator can now lower
starting device {7) Fig. 6-1,
until it strikes the latch-
ing lever (12), thereby rotat-
ing the linkage over center
and latching the 1ifting lever
with ram. (See Fig. 6-3.)

{e) Ground crew should release
latch rope.

The latching lever is spring
loaded to hold it in the "off"
position and is actuated only
by pulling the latch rope.
The spring loading prevents
accidental engagement of the
1ifting lever with the ram
while the Hammer is in opera-
tion.

180 OPH

Fig. 6-1

Starting Device (Typical)
(1) Cover

2) Spring

3) Latch Rope

dg Lifting Pin

) Wire Rope

(6) Cover-Ratchet

(7) Starting Device Housing
(8) Lifting Lever

9) Shear Pins

10) Locking Lever

11} Release Lever

12) Latching Lever

Fi?.lﬁ-z
[Pulling Latch Rope
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(f) Crane operator can now engage
hofst clutch and 11ft ram to
top of stroke.

{g) To release ram for free fall,
stop upward movement and re-
lease hoist. A slight down-
ward movement of the start-
ing device will cause the
release lever or "do?" (11)
to contact a groove in the
pressure plate and rotate
the linkage mechanism off-
center, thus relaesing the
ram.

UMLATCHER

LATCHER

Fig. 6-3
Latching Mechanism

Mote: The starting device w&‘l#
is & ate to overhaul th re
r uﬁ&r Tdeal conditions, but
T;ET; eeve bearing grums, |
boes  draggTng Lrakes 5r oth gTo brakes, o othr

& Necessar ns
enable engagement.

Things To Do After Starting

Proper care of the starting de-

vice after the Hammer 15 started

15 important.

{a) When the Harmer is started,

gition the starting device

H} with the hoist 1ine so
it is in the approximate
center position of the start-
ing device is held in either

£-2

(b)

Note: Do not pull latch rope at

The extreme top or bottom
position in the cover, 1t will
be subject to shock loadings
which will cause undue wear
or damage.

Allow hoist wire rope to spool materials sometimes will cause
out as the pile is driven so improper operation.

the starting device 1s kept

in the center position of the Reassembly Of Starting Device
cover. If the hoist 1ine is
restrained while driving pile, (a} Install hollow shear pins into
1t will become taut, raising connecting 1inks and 1ifting
the Hammer on the pile. Then lever.

the energy available will not (b} Place 1inkage assembly into

be transmitted to the pile, housing.

resulting in loss of compres- E: Install pins.

sfon and the Hammer will cease (d) Use snap ring pliers to install
to fire. snap rings into pins which
hold 1inkage in housing.

(g} Replace all damaged or worn
parts.

(h) Wash all parts in diesel fuel.
Dirt, dust or other abrasive

any time while Hammer 15 in opera- (e) Install housing, which contains

tion.

Disassembling Starting Device

starting device, into cover,
Position wear strips in place.
Install cover. Torgue nuts to
specified torgue as shown on
Torque Chart, Section 11.

f
Rccidental engagement of the ig!
starting device Vinkage while
the Hammer is in operation
will cause damage to the ram
and the starting device. Two To check the starting device for
shear pins {9) are provided
in the starting device linkage
as a safety measure in case
the 1ifting lever is engaged
w:ﬁh the Hammer is in opera-
tion.

ay cover on blocks or work
bench, open side up.
b) Place wear shims in position.
c) Place starting device in cover
on wear shims.
If the starting device will [d Pull Tatching lever “full on".
not latch 1n with the ram or e) 51ide the starting device into
does not release properly it the latching lever. The link-
should be disassembled and age should rotate to the engag-
inspected. ed position. If 1t does not
rotate 1t may be necessary to
alter the shape of the Tatching

To disassembly starting device pro-
ceed as follows:
{2a) Remove cover.

Hote: In removing cover special
houTd be iven to aﬁu

care 3

lever to give a more desirable
impact angle. When proper
latching 15 evident, install
the mechanism on the Hammer.
Seg Torque Chart for proper
tightening of cover hold down
studs.

wear shims whic

90 _beiween

the mating surface of the startin
device ﬁu-us!r_rg and cover, These

préevent excessive wear to the

The following procedure should
be followed to check cut the
starting device after fnstalla-

shouTders of the cover and housing.

tion on the Hammer.

{b) Remove housing (7 in Fig. 6-1),

[c) Use snap ring pliers to remove

{2} Place a wood block under
anvil to raise it to the
"up" position.

(b) Pull Tatch rope "full on".

{c] Raise the starting device
and let it "free fall® a-
gainst the Tatching lever.

which contains starting device,
from cover.

snap rings from pins which
hold the linkage in housing.

{d) Remove pins.

e) Remove 1inkage.
f) Remove hollow shear pins and

If the starting device fails to
engage with the ram properly, it
would indicate that the surface

ing fo ks and dama
e tion soocaply . CMSE (hich contacts the 1ifting shoulder

to friction assembly.
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on the ram is making contact be-

fore the linkage moves past center.

It may be necessary to remove
enough material from the lifting
surface of the 1ifting lever or
the latching lever om both to
allow the linkage to move past
center easily.

Hote: It must be remembered that
after a false start, compression
has to dissipate Eefure the ram
Will return to the starting posi-
tion, Tining ram 1iTting groove

up with the Tatchim sition of
;Ee starting device.

Starting Wire Rope Assembly

If starting wire rope assembly is
to be replaced, refer to parts
maneal code page 19-12- for proper
size and type.

Hever Use The Starting Wire Fope
For Lifting Purgoses Other Than
Starting Or Positionirg A Free
Hammer - Otherwise Undue Stress
[r Breakage Of Wire Rope May Oc-
cur, Resulting In Equipment Dam-
age And Personal Injury.

Note: Weekly inspect starting and
1ifting wire rope for wear or
damage. Replace if necessary.
See Section 10 for Tnspection of
wire rope details.

180 DPH

£-3




EGLEPMIENT, INC.

Operator’s Manual

Section 7
Hydraulic Control System

"Synchronous Position” = Permits ofl
to flow from the transmitter reservoir
into the system - "make-up” ofl.

Fig. 7=1
Hydraulic Control System
ih} Synchronous Position
1
2

Bleed Plug

Transmitter
Receiver

(3)
(4)

{5) Double Relief Valve
{6) Self-Sealing Coupling
{7} tose

Fandle {Control Lever)
Hydraulic Control System

The Hammer 15 equipped with a
hydraulic control to vary the
amount of fuel delivered by the
fuel pump to the injector.

Yarying the amount of fuel to the
Hammer will increase or decrease
Hammer's output energy only. The
Hammer's speed (blows per minute)
will not be affected, remaining
about constant regardless of ram
stroke or output energy. Also
“pumping” the transmitter handle
does not inject more fuel as fuel
injection only oecurs when can
roller rides over the can surface
on the ram.

180 DPH

The control consists of:

(I} A transmitter Fig. 7-1, which
is the master cylinder for the
control system and is uswally
operated by the machine
operator.

(I1)A double relief valve is mount-
ed directly below the trans-
mitter. This 1s designed to
hold a pressure head of ail
in the control hose so that
a vacuum will not be drawn
in the system when operating
the control lever. This is
especially true when Hammer
is placed on a long pile.

{1I1) A length of high pressure

hose - 60' standard with
up to 120" total.

{IVJA receiver is mounted on the
Hammer .

(Y} & self-sealing guick disconnect
fitting at the Hammer,

7=1
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TO INCREASE AMOUNT OF DIESEL
FUEL INJECTED, WOVE HANDLE
TOWARD "ON" POSITION. (MOVE
WANDLE TOWMARD PISTON.)

|I:!. Y /

' =3

1 I!!I |

5

]

) - "

Fig. 7-2
Transmitter And Double Relief Valve _
1) Set Screw 6) Washer Seal {11} Set Screw
12 Link 7} "0" Ring {12} Breather Cap
3) Rollpin 8) Spring {13) Filler
4) Seal 9) Stripper Bolt {‘.1;| Double Relief Valve
{5) Piston 10) Handle {15} Friction Quadrant
Transmitter the fuel delivered to the Hammer Always check recelver movement

The transmitter serves as a re-
servoir for storage of hydraulic
fluid and incorporates apiston
assembly which meters hydraulic
fluid to actuate the fuel pump
rack through a receiver, or "slave
cylinder", mounted on the Hammer.
Operating fluid fn the system is

since the positive friction lever
may be set at any desired operat-
ing position.

By moving the control lever to the
“an® position (towards cpan end
of friction guadrant), 2 column
of oil is moved thru the double
relief valwe thru the hose to the

variable controlled by the friction receiver. As the recefver piston
type hand lever, which is connected mpves out of its cylinder, Fig.
with the piston assembly, Fig. 7-2 7.1, it moves the rack on the
mechanical linkage. The transmitterfye] pump towards the maximum
assures a wide range of control of fue) delivery position.

7-2

compared to transmitter movement
because hydraulic hose stretch,
air, hammer position, etc., may
make receiver motionless.

Transmitter Handle Adjustment

The adjustment for drag on the

handle myst be adjusted periodical-

1y or handle will not remain where

set. Adjust as follows:

{a) Back off set screw (1), Fig.
7-2, 1/4" from link.
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{a) Make sure a1l hydraulic hoses
Hydraulie Control System are full of oil and connected MNote: If control system is bled
at Hammer and a double relief properly 1t should not Neces-

5ar up contro] to get

(b) Turn set screw {11}, Fig. 7-2, valve on transmitter. Tighten

in until hand (10) does not all hose connections. ull rack. H r, because of
Tock when moved to the “on (b) Loosen breather cap, Fig. 7-2  the effect Eravﬁ?ﬁ and Efessure
position. Then back off on located on top of transmitter. has on a vertical Tength of hose

set screw (11) until handle (Breather cap must loosen {causing it to stretch] 1t may be
does just lock when moved to before operating and be left  necessary fo pump up system using
the “on" position. i open during operation.) With  the control Tever.
{e) With handle (10) in the "on transmitter lever in “full on"
position, turn set screw (1) position, fi1l reservoir throughNote: When Hammer's height in
Fig. 7-2, until it contacts elbow fitting located on side  leads 1&buve transmitter] exceeds
Tink. Then back off on set of transmitter, until oil is  about , weight of column of
screw (1) 1-1/2 to 2 turnms. visible at top of fitting. il may tend to create a vacuum in
(d) Set both jam nuts on set SCrew (. afrer filling reservoir, pull  oil column at racelver. TF trans-
(&) lever all the way back toward mitter Tever 1s moved to synchron-
: operator and hold for a few ‘ilz_mg_g?s_ﬂWnﬂ
Double Relief Yalve seconds against internal spring in rg,c{'mmﬁ__n%gg,g_tq_gy
; . tension. This 15 "synchronous" backwards from hose to tra
The fl.l!‘l'.?t-'lun ﬂf_the double relief Pﬂ51ti°n which FIE‘H'H{{S oil flow msgwu!r Eﬁus mjﬁ
valve Fig. 7-2 is to keep the from the transmitter reservior Chronization. T1his & -
control hose full of oil. Ho into the system. tion and bleed] ki

adjustment of the relief valve 15 4y poveace control Tever which should be done while Hammer is n
provided. The preloaded head “fh will return to "off" position eTevated more than gﬁ feet above
oil in the system is maintained by through internal spring tension, fransmitter Tevel,

springs in the relief valve. The (e) Remove bleed plug Fig. 7-1,
double relief valve will maintain Tocated on top of receiver Few problems will be experienced
approximately ﬁﬁ 1E$- of value cylinder. if the hydraulic system is proper-

in either the "off" or "syn- 1y cared for. Always use the re- [T
chronous pﬂﬂl']til}ﬂ to FIE'I'Fﬁit. UPEI‘&-HG:E: An_'p' air trlpped in control commended t-"_l"pﬁ' of control oil.

tion of receiver higher than trans-. ..oy mict move thru hoce to the Make sure control ol and com-

mitter. receiver. JThis receiver must be ponent parts of the system are
the highest point with transmitter kept free of contaminents and
Hydraulic Hose being the lowest point. foreign materials. The hydraulic

. . components in the system are

The hydraulic hose is high pressurey ... n1en the hydroulic hose con- machined to precision tolerances
double wire braid hose. Care nectinE'?EE'EFEEEE?EEEF‘EE‘EEE"‘ and the presence of water or an
should be exercised when handling Co=orms=ie kept in a straight abrasive material will appreciably

this hose, If it is allowed 80 T9n"frae oF twists or pigtails, shorten their useful 1ife.
catch on the leads, pile, etc. In Gy mre T "0 eecape.

any way and be stretched, high Hydraulic Fluid
pressures can be built up inside oy woie qover back and forth from —
the hose. The stretching of the "synchronous”" to "full on" Refer to lubrication chart for
hese reduces its inside diameter position until 211 air has recormended hydraulic fluid for
causing & build-up of pressure been expelled from receiver the control system. Hydraulic
resulting in damage to the control through hole. Each time prior brake flufd must never be used, as
hose, or other parts of the control  ¢o Woling Jever to “synchronous'use of this will result in rapid
system. position, rgp1acg and tighten detE;f&ratiEﬂ of the "0" ring
the plug. If plug is not re-  packings. roximately three

A self-sealing coupling, Fig. 7-1, piacgd Each t1:e griur to Eints ﬂf f1ugg or more {5 required
is Tocated on the Hammer, permits moving lever to "synchrongus"  to fill the system depending on
removal of the hose without losing position, air will be sucked  length of hose.
ol pressure or adnitting air into  So00 o csan and additional
the system while transporting the bleeding will be necessary. Cleanliness
Hammer. This must be kept screwed {g) Move lever to “synchronous”
tight or operator may not be able position and then push forward. The utmost care should be used
to shut Hammer off. If full fuel pump rack open-  when handling the parts of the

) ing is not obtained, air is hydraulic control system. If
Bleeding The System stil1 entrapped in line. dirt or any abrasive material is

) allowed to enter the system it
Bleeding the control system should ypy £417 gransmitter reservoir will score cylinder walls and
be done by carefully going through through elbow fitting until pistons, damage packing and pre-
the following steps. This pro- pil is wisible at top of elbow. vent the system from operating
cedure should be followed on properly.

180 DPH 7-3
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Receiver

The recelver consists of a housing
and & piston which are mounted

on the Hammer. The hydraulic hose
fs attached to the side of the re-
ceiver housing cylinder, As the
throttle control lever is moved
towards the maximum fuel delivery,
2 column of oil moves thru the
control hose. The ofl pressure
moves the receiver piston to engage
and open the rack on the fuel pump.
A spring assembly serves to return
the fuel pump rack and receiver
piston, closing the fuel pump

rack when the hydraulic transmitter
lever is moved toward "off" position.

7-4
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Fig. 8-
Fuel And Lubrication 011 Pump Assemblies (Typical of 520 & 180 OPH)
A = Recess For Priming Lever

'IEIJischlrge Fitting E‘IT Belleville Washer 21) Belleville Washer
2) Lock Screw 12) Wire 22] Wire

3} Spring 13) Pump Drive Housing 23) Cover

4) Steel Ball (14) Pump Lever 24} Capscrew

51 "0" Ring 15) Cam Roller 25) Shims

&) Pipe Plug 16) Pin 26) Capscrew

7) Spring 17} Set Screw 27) Lock Plate

B) Ring 18) Pump Lever Shaft (28) Bellewille Washer
%) Shim 13) Rollpin 29) Tappet

10) Capscrew 20 Capscrews 30) Tappet

180 DPH
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Fuel Injection System

Diesel fuel is contained in a tank
which is mounted on the top half
of the cylinder, It is filtered by
an element which is located inside
the tank. The fuel is supplied to
the fuel injection pump by gravity
flow through a hose from the fuel
tank.

A high pressure fuel line delivers
the fuel from the fuel pump to the
injector. When the fuel pressure
reaches the "pop-off" setting of

the injector, fuel is introduced

in atomized form into the combus-
tion chamber in the ram and anwil,

|
1

J—

[T OO T L

Fig. 8-2

Fuel Filter Assembly
{II Locknut

{2 Filter Element
1} Spring

(4} Tank Drain Plug
(5] End Plate, Top
(6} "0" Ring

(7} Filter Head

Fusl Filter

The filter element which 15 mount-

8-2

ed in the bottom of the fuel tank
should be replaced after the first
week of operation and once a month
thereafter. (Oftener under dusty
conditions.) The filter has a
paper disc type element, Fig, 8-2
amd can be removed by removing

the four capscrews which hold it
into the bottom of the tank.

{a) Dratn tank by removing plug

from bottom of filter assembly.

(See (4) in Fig. 8-2.)

Fuel Pump Priming Procedurs

Fuel pump priming is necessary to
rid (bleed) the fuel system of
air n order to have proper fuel
pusp and injector operation.

Note:

If air i nt in fuel
system 1t will result in har

starting or poor Hammer operation.

The fuel pump should be bled upon

(b} Remove capscrews holding filterinitial delivery of the Hammer,

in place and remove filter
from tank.

{c] Remove large nut frem top of
filter.

{d) Remove and replace paper
elements and screen as a unit.
Also check condition of "0"
ring and replace if neces-
Sary.

(e) Replace large nut.

Ef Flush tank with diesel fuel.

g) Replace gasket between filter

and tamk.

ihi Replace filter in tank.

i} Refill tank with a diesel
fuel conforming to the spec-
ifications 1isted on the
lubrication chart.

Fuel Injection Pump

The fuel injection pump Fig. 8-1,
is supplied with fuel, gravity
fed through a hose from the fuel
tank to the entrance located on
the side of the pump.

The pump is operated by a bell
crank lever with & neddle-bearing
roller which contacts the machin-
ed cam surface of the ram. As the
ram's cam surface contacts the
roller, the ball crank forces the
pump piston downward placing fuel
under pressure im the fuel Tine

to the injectar. The fuel pump

is an American Bosch Type,
manufactured to | CE specifications.

Fuel PmE Rack

The fuel pump rack 15 located in
the center of the pump body. It
is spring loaded for fuel shut
off. The rack limiting stop
consists of two rack stops at
each end of the rack. The "rack-
stops” contact the pump body on
either side to limit both "full"
and "off" positions of the rack.
For information concerning fuel
rack movement or operation, see
Receiver, Section 7.

when Hammer has laid idle for some
time, and when Hammer has accidently
ran empty of fuel. To prime the
fuel pump as follows:
{a) Remove screw plug from pump
and allow a small quantity of
fuel to drain from the fuel

tank to remove any trapped air

or moisture in fuel line.

(b} Reinstall screw plug and tight-
en,

(c) Mext remove cover plate bet-
ween lube pumps. See Fig. 8-1.

(d) Raise ram 17". (This will
raise cam surface from fuel
pump bell crank.

{e] Lock haofst brake.

f] Open throttle. Observe fuel

pusp rack operation.

{g) Loosen injector line fittings
at the injector. (First
loosen bronze nut, then the
steel nut.)

(h] Insert small diameter end of
priming Tever in bell crank
at point (A) Fig. 8-1.

(1) Hand operate fuel pump until
fuel alone is escaping from
the loose injector line.

(i) Tighten injector line.

(k) Hand operate fuel pump until
heawy resistance is felt,
then jerk down on lever to
pop injector. (Injector
should make Toud squeaking
noise. |
Reinstall cover plate between

lube pump.

Fuel Pump Timing

The fuel pump timing window s
Toacted left of center and just
below the pump mounting flange.

Fuel pump timing is required to
prevent serious damage to the
punp and to insure proper pump
filling and pumping strokes.

The follewing procedure may be used
to check or retime the fuel pump:
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(a) Lift entire Hammer clear of
piling, anvil and ram in down
position, and tip the Hammer
forward slightly, toward the
fuel pump. This assures that
the weight of the ram is
against the cam roller (15)
Fig. 8-1, forcing the tappet
to the lowest position it
goes during operation.

The relative positon of the
timing marks should appear
respectively as pictured in
Detail (B) of Fig. 8-3. Tim-
ing marks should be at least
1/32" above the bottom of the
window to prevent possible

()

bottoming of the internal parts

of the pump.

The Timing Mark, Fig. B-3, Should
Never Be Allowed To Leave The
Window Either During Harmer Opera-

tion Or While Checking Timing Or
Pump May Be Severely Damaged Or

Completely Ruined.

Add shims to increase or re-
move shims to decrease this
dimension and obtain as close
to 1/32" plus as possible.

When installing a new pump,
leave capscrews (18) Fig. 8-1,
loose so that the timing mark
never leaves the window,

Vi s
A
3
. B

Fig. B-3
Fuel Pump Timing

(1} Index Marks On Window
(2) Timing Mark

Detail (A) - Timing Marks With Ram Up
Detail (B) - Timing Marks With Ram Down

(2} Index Marks
(4) Timing Mark

tighten to position timing
mark and detevmine shims re-
gquired to obtain as close to
1/32" as possible. [Insert
shims and tighten per recom-
mended torgque value as shown
on torque chart, Section 11.
Check this dimension again.
Set Hammer on a piling, or
driving head, latch in and
raise the ram about 17". At
this time the timing marks
will appear as in Detail (A),
Fig. 8-3. Timing mark (2}
should be a minimum of 3,327
above index mark (1). Loosen
capscrews, (18) Fig. 8-1, and

{c)

determing number of shims need-
ed to obtain this dimension
and in no case should timing
mark (2), Fig. 8-3, be less
E??n 3/32" above index mark
Insert shims and replace cap-
screws and torgue to value
shown on torque chart, Section
11. For servicing fuel pump,
see SM 19-6 in Section 19,

(d)

Note: American Bosch has changed
their fuel pump guide cu ign.

e bottom of the cap 1s now used
45 the Liming mark where a5

Eﬁjkrﬂ
the center of the cap was. Fig.B-4.

OLD STYLE (A1 DPH)

NEW STYLE (440 & 520 DPH)

ig. B-4
uel Pump Timing Mark
1) Cap
2) Timing Mark (Cap)

Timing Mark
Timing Mark

Ram Up)

A
EB Ram Down)

(3) Index Marks (Window)
(4) Spring (Mew Style Only}

180 DPH

8-3
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When ram 1s raised you will Took
thmih the timing window and see
& spring instead of bottom of cap.
Fig. 8-4. The window index marks
are sti11 in the same location,
Use the bottom of cap for timing
mark on plunger cap as reference
when timing pump on new hammers.
Fig. 8-4

Satisfactory operation of the fuel
pump depends upon proper care and
mafntenance of 1ts precisfon parts.
Above 211, the working parts of
the pump must be kept dirt free.
Weekly inspect the control rack
Fig. 8-1, for possible dirt ac-
cumulation and clean with a clean,
soft bristle brush and fuel ofl

to prevent excessive wear of rack
and mating gears.

Perfodically check the control

rack actuating mechanism (11nks,
pin and rack return spring assembly
for wear, looseness, binding or
misalignment. Replace all worn

or questionable parts. Replace

if parts are worn or tend to bind.

Fuel Injector

The fuel injector nezzle and holder
is made by American Bosch. It is
advisible to inspect the injector
nozzle assembly periodically and
replace as necessary. (See Service
Section (15} for testing and
servicing injectors.)

Note: The injector is manufactured
by American Bosch te | C

pecitications, Due to high
cyTinder temparatures enggug?ug
£oo cylinder, in=-

Fig. 8-5

Injector Assembly

1) Nozzle

2) Belleville Washer
3) Retaining Mut

4) Wozzle Holder
{5) Capscrews

See Fig. 8-5.

Remove the socket head cap-
screws (5) Fig. 8-5, and pull
injector assembly from the
Hammer.

(6) Safety Wire
EJ‘} Bronze Mut
8) Steel Nut

?9] Leak Off Plug
10) Cover

J'[ﬁ]'

Mote: Be Careful Mot To Strike

Nozzle Rgainst Any Har Urtace,

o Rot Ei g ;n‘m:%ur 1p Or Grit
& Forc n n

ng hozzie.

- |

(e) Assemble the injector on the
high pressure fuel Tine facing
outward.

(f) Remove cover plate Fig. B-1.

{g) Raise the ram 17" and lock
hoist brake.

h) Open fuel rack.

i) Insert hand priming lever,
supplied with tools, in the
hole provided in the bell
crank.

Fig. B-b

Mozzle Spray Patterns

(A} Good Nozzle Spray Pattern
(E) Poor Mozzle Spray Pattern

n air
ector replacement should be made
with parts to insure long

1ife and proper operation.
To V1isually Check An Injector

{a) Before loosening any lines,
apply kerosene or diesel fuel
freely to all connections in
order that dirt and grease

should also be heard. If any
"flags" or "streamers” of fuel
are observed, have nozzle re-
placed, see Fig. 8-6. It is
wise to have new nozzle as-
semblies on hand so no time
will be lost while the defec-
tive assemblies are being re-
placed.

The Penetrating Power OFf 041 Under
Pressure Is Sufficient To Puncture
The Skin And May Cause B1lood
Poisoning. Therefore, Hands And
Other Parts Of The Body Must Be

may be removed.

Kept Away From The Spraying Nozzle)

{b) Loosen the bronze nut contain-
ing the rubber seal ring. See
Fig. 8-5.

(¢) Locsen the steel nut which
connects the nozzle holder to
the high pressure fuel 1ine.

84

uel injector problems are many

ime the result of improper in-
jector maintenance and improper
mounting of holder on the Hammer.

d They are usually accompanied by one
or more of the following symptoms:

(1) Using a sharp pull on the levery
hand operate the fuel injec-
tion system. Mozzle should
emit a fine narrow cone shape
fuel spray. A sharp “squeak"
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injector leakage; fuel line break-
age; nozzle holder capscrew failure;
fuel pump capscrew breakage; loss

of compression and lowered Hammer
energy output. Operating with a
"coked” up injector assembly or
dirty fuel can also cause some of
the problems mentioned above.

Mote: The nozzle retaini ut {3}
Fig. 8-5 must be tight at all times
Totherwise excessive amount of
fuel will be expelled from t

Teak off plug. Torque retaining
nut to torgue values shown on
Torque Chart, Tection 17,

Mote: Do not replace leak off plu
(9) Fig. B-5 with a s01id plug.
The Teak off plug 15 necessary to
FEJ1EYE TNLErNal NOZZIEe Pressure -

preventing nozzle Tailure and damage.

dote:

For servicing injector nozzle
refer to SHI19-G-.

Lubrication System [See Fig. 8-1)

The cam and fuel pump drive assembly
is lubricated by a single plunger
lube 011 pump. Lube oil s sup-

plied to the pump by gravity flow
from the Tube oil tank passing
through a screen filter inside
tank.

The pump is operated by the same

bell crank assembly that operates
the fuel pump. As the ram rises,
the bell crank moves rapidly up-
ward and moves the Tube oil pump
plunger (4), Fig. 8-7, in the same
direction forcing a small amount
of Tube oil past a spring (2) load-
ed ball check (6) and on through
the hose (1) which connects to the
lube 0il header. This header, in
turn, delivers this oil to three
hoses., Two of these hoses Tubri-
cate the ram and cylinder bore.
The other Tubricates the fuel pump
drive mechanism,

Routine inspection should be made
of the ram to insure proper lubri-
cation. The ram can be observed
through the exhaust and intake
ports and should always be cover-
ed with a film of 011. Imsuffic-
ient Tubrication will result in
damaged rings and scored cylinder
walls.

180 [PH

Fig. 8-7
Lubricating 011 Pump
(1) Hose (5) Fitting
2) Spring (6) Check Ball
i} "0 Ring (7] Shims
{4) Plunger {8) Spring
If a dry ram is observed through  followed:
the exhaust or intake ports, shut (a) Latch into ram with starting
down the Hammer immediately and device.
inspect the entire lubrication (b} Raise ram 6" to B".

}
!

system. Check for the following: ({c) Remove Tube oil hese (1), Fig,
{a) Empty lube oil tank. To avoid &-7 form top of Tube pump.
running out of lube oil, fi11 (d) With the fuel pump rack in the

the Tube 09l tank every four

hours or whenever 7¥illing tne

fuel tank.

Clogged filter screen in tank

due to dirt and foreign mater-

ial in the oil. This filter

is cadmium plated and can be

washed with diesel fuel

{c) Lube supply line broken, lo-
osened or clogged.

(d) Incorrect wefght Tube ofl

being used.
? Water or ice in Tube tank.
Faulty Tube oil pump.
Excessive lubrication can be caus-
To check Tube oil pump operation ed by a jammed or poorly seated
the following procedure should be ball check (6} in the Tube oil pump

"off" position, insert the
hand priming lever and manual-
1y operate the lube pump. At
least one drop of lube o1l
should be visible per stroke.

(b)

To fncrease the amount of lube oil
discharge, shims (7) should be re-
moved from beneath the Tube oil
pump. This will increase the len-
gth of Tube oil pump stroke. To
decrease the lube ol discharge,
Ei add shims (7).

8-5
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To check for this defect, 111 lube

ofl tank at least half full. Re-
move the discharge line (1) from
the top of the pump. If oil si-
phons out the top of the pump, the
ball check is nmot properly seated
and is not curtailing the flow of
lube oil.

Excessive lube ofl may cause flam-
ing in the combustion chambers
after normal comubstion of fue)
has taken place, thus robbing
oxygen in the cylinder for the
suceeding power stroke.

The lube oil filter should be
thoroughly washed with clean diesel
fuel at least every three months,
or oftener, depending on jib condi-
tions. The following procedure
may be used for removing and clean-
ing the filters:

1 |
1 |
P |
%i: L] 51
I"'E ) l:::lﬁfl:lf.'ll:|
ig; CLERL
E;' eﬂeﬂaqaﬁ
HH e oo
ol ™~ oadl )
*:i =R ]
G2a9
| je s s e
i BEan
£ R
¥
‘ --_
—
5—1 l ] 4
e
Fig. &=
ubricating 011 Filter
{l Hut
2) Top End Plate
(1) Bottom End Plate
|$1 uuu Rin'g
§) Filter Head
{6) Nut
(7) Filter
{(8) Gasket

B-6

{a) Drain oil from tank by removing
plug from lower neck of tank.

(b) Remove four nuts, holding
filter head (5), Fig. 8-8, 1n
place and Tower filter.

(c) Remove large nut (1) from top
of filter,

{d) Remove screen type filter (7)
and wash in solvent or diesel

fuel.

{e) Check condition of "0" rin-?
(4) in bottom end plate (3].
Replace if necessary.

(f) Replace gasket (8) if necessary
and reinstall filter by re-
versing removal procedure.

At Tow temperatures, ofl may be too
heavy to properly flow to the pump.
If so, drain and flush tank and
replace with lighter oil. The
Tube 01 tank should be cleansd
and flushed seasomally to insure
¢leanliness. Tank should also be
flushed before changing to differ-
ent ofl weight. Check the Tubrica-
tion chart for oil recommendaticns.
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Basic Purpose Of Rating Device

The equivalent output emergy rating
instrument is supplied with charts
to convert the bounce chamber pres-
sure into output energy per blow.

Additional copies of the energy
charts, sample calculations, etc.,
may be obtained from the dealer or
from the factory.

How The Rating Instrument Works

In the 1 CE Diesel Hammer, as the
ram travels upward, it traps and
compresses air abgve the ram and
in the bounce chamber.
sed air represents stored energy

which in addition to $ravity ac=-

celerates the ram on 1ts downward
movement toward the anvil.

The output energy of the Hammer is
thus made up of three parts:

{1) Potential energy in the ram =
ram weight X ram stroke (the
familiar WH).

The energy stored in the trap-
ped air in the bounce chambers.
Energy from combustion trans-
mitted directly to the anvil -
mean effective pressure during
anvil movement X anvil move-
ment.

(2)
{3)

Both the potential energy in the
ram and the stored energy im the
bounce chamber can be evaluated by
measurement of bounce chamber pres-
sures. Since hounce chamber pres-
sure can be related to ram stroke
and bounce chamber energy is a
function of this pressure, the
bounce chamber pressure vs. ram
stroke relationship and the bounce
chamber pressure vs. bounce chamber
stored enargy relationship have
been determined by theoretical
calculations and verified by test.
By calculating the potential
energy in the ram (W ¥ H) and
adding it to the stored energy
from the bounce chamber, the
Equivalent WH rating for the Ham-
mer has been determined for the
normal range of bounce chamber
pressures. The curves supplied
with the Rating Instrument are
based on this procedure.

The Equivalent WH Energy charts

180 OPH

The compres<

3

[Fig. 3-1

Output Energy Rating Instrument (Typical)

(1} Bounce Chamber 5) Graph
(2] Hose 6) Adaptor
{3} Push Button 7) Socket
(4} Gauge (B) Plug

do not include the energy transmit-(4)
ted directly to the pile by the

diesel combustion and thus, they

are conservative. The energy

from combustion varies because of ({5)
pile resistance, pile and soil
resilience, etc. For this reason,
no attempt has been made to include
this combustion energy in the
charts. The Rating Instrument is
thus not affected by these vari-
ables and reflects only ram stroke
and bounce chamber energy which

are directly tied together.

(€)

How To Use The Rating Instrument

(7]
{1) Drain both sides of the bounce
chamber by removing the thread-
ed plugs provided in the lower
end of each side.

Replace one of the threaded
plugs and install the threaded
adaptor and brass quick dis-
connect coupling in place of
the second threaded plug.

Runn the Hammer until it
reaches operating temperature,
normally 30 to 45 minutes.

(2

(3)

Plug the hose into the coupling
in the bounce chamber and inte
the fitting provided in the
gauge box,
Select the Equivalent WH Energ,
Chart which corresponds to the
model of Hammer being used and
place it on the chart holder
in the gauge box 1id.
When a reading is desired, firm
1y depress the push button ad-
jacent to the pressure gauge
and hold it down, After the
gauge hand has made three or
our swings, read the pressure
at maximum meedle swing.
Determine the Equivalent WH
Energy by fcllowing the im-
dicated pressure line hori-
zontally across the graph to
the curve corresponding to the
length of rating hose being
used and then read the Eguiva-
lent WH Energy wvertically under
thiz point on the bottom of the
chart.

9-1
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Ene Rating Instrument
Hose %Iﬂgths

{1} A 50 foot length of hose is
supplied with the gauge box.
A maximum of two additional
lengths of 30 foot each can
be obtained for a total maxi-
mum gauge reading hose length
of 110 feet.

The rating curves are correct
only for the hose as furnish-
ed by the factory and for the
overall lengths of hose as
specified on the graph. If
other lengths of rating hose
are required; do not inter-
polate, consult the factory.

(2)

Care And Maintenance

(1) Drain both sides of the bounce
chamber daily by removing the
threaded plug or threaded
brass quick disconnect coupling
Also drain the rating hose
daily of any accumulated ofl.
It 15 also suggested that
approximately once a week, the
instrument be drained of any
accumulated ofl.

No mafntenance other than care
in handling cleanliness, and
occasional calibration should
be required. If the instrument
becomes damaged or inoperative,
ut should be returned to the
factory for repair and re-
calibration.

Although the instrument is
ruggedly built, it is am
instrument and should hbe
handled with care as such.
Keep 1t clean and the hose
connections sealed at all times
{a) Do not hold or jam the
push button down for long
periods of time as
continuous swinging of the
gauge hand will cause
undue wear and may affect
its calibration.

The hose should be kept

in good condition, and
free of foreign matter,
obstructions, and leaks.
When not in use, store

the sections with the ends
fastened together,

The gauge should be recali-
brated periodically to insure
its accuracy. The period

will depend upon the amount

{2)

(3

(b)

(4)
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of use and care given the

instrument.

To recalibrate:

{a) Connect the instrument to
& known source of air pres-
sure in the 15 to 25 PSI
range that is equipped with
an accurate gauge.

(b) Carefully pry off the gauge
glass retaining rim and re-
move the glass.

{c) Depress the push button and
turn the recalibration
screw on the face of the
gauge until the pointer
indicates the same pressure
a5 the accurate gauge.

(d) Replace the glass and rim.

This eperation should be dome in

& clean dust-free place and care
should be taken to keep dirt out
of the gauge interior. Recalibrat-
ing as shown above should adjust
the gauge to read accurately over
its expected operating range if it
has not been damaged.

Operation Factors

driving batter piles does re-
duce the Equivalent WH Energy.
The Equivalent WH Energy for
the Hammer is reduced approx-
imately by 1% at a & to
batter, 2% at a 4 to 1 batter
and 4% at a 3 to 1 batter.

The reduction is less with

| CE Hammers than Hammers with-
out the bounce chamber since
the bounce chamber energy is
unaffected by the angle of

the Hammer.

Contact the factory for further
information on applying the
Eguivalent WH rating correction
factors. Charts and calculation
can be supplied if required.

{4)

Prevent Hammer From “Racking”

The term "rack™ is commonly used
by pile driving personnel to de-
fine excessive bounce or jumping
of a Pile Hammer during the driv-
ing operation. "Rack" is caused
by allowing the ram to rise too
far causing the entire Hammer to
jump off the pile,

(1} Temperature changes have no
signigicant effect on the rat-
ings; within the temperature
range where it is possible
to operate the Hammer, the
Equivalent WH ratings are
essentially correct. However,
the gauge lubricant may con-
geal at low temperatures and
cause the gauge to read low.
Under such conditions, it will
be necessary to warm the

Damage Can Result If The Hammer Is}
Allowed To Bounce Or Jump (Rack)
Orn The Pile While In Operation.
There is Also Danger To Personnel
Sh?#ld Hammer Leap OFff Pile And
Fall.

instrument in order to obtain
correct values.

Altitude does affect the rat-
ings. The charts are drawn for
use from sea level to 2,000
ft. elevation. Above this,
the ratings obtained from the
charts should be increased by
1% for each 1,000 ft. up to
6,000 ft. and 2% for each
1,000 ft. from 6,000 ft. to
10,000 ft.

{2}

This phenomenon occurs because
the atmospheric pressure is
less at higher elevations.
Therefare, lower absolute pres-
sures in the bounce chamber
are encountered which allow

in greater ram strokes and
thus higher Equivalent WH
Energies.

Operating the Hammer at an
gngle as encountered when

(3)

In the | CE Diesel Pile Hammer, air
pressure is used as a stop. When
the afr pressure becomes great
encugh to counterbalance the weight
of the cylinder the entire Hammer
will "rack" or jump noticeably.

Rack cam result in damage to any
Hammer as it causes shock loads
to comporent parts. When the
Hammer begins to rack, the opera-
tor should back off on the throt-
tle until the Hammer runs without
Jumping.

When the Equivalent Dutput "WH"
Energy Indicator is used the air
pressure indicated on the gauge
can be used as a guide to prevent
Hammer "racking”. The air pressure
indicator should not be allowed to
go beyond the pressure needed to
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Rating Devices Equivalent Dutput
Energy Rating Instrument
achieve the maximum cutput energy
for the Hammer. The Chart furnish-
ed with the indicator can be used
to check this pressure. If the
gauge indicates pressures beyond
those needed for maximum output

energy, the throttle should be
backed aff.

When driving piling on a batter it
will be found that the Harmer starts
to 1ift at lower gauge pressures

as compared to driving on plumb
piling. The greater the batter

the lower the pressure. Since

this is normal, more care must be
exercised to back off the throt-

tle contral when batter piles are
being driven.

180 DPH

2-3



INTERMATIDMNAL
CONSTRUCTION
EGLIPMENT, INC.

Operator’s Manual

Section 10
Tools And Specifications

Specifications - Dimensions - Weights

Total Net Operating Weight, [APProx.) LS. ™ L .vruuervrinsronnronsarsnnnsannnnns N 4,550
A A L D v OO -
AT Rt Mgt L e e s T S e e R e G R RS T | ) )

Hammay Ser-ATT Ll 2 i i i s e e e v i i e e e e e e e

Rated Ram Stroke, (A%t Sea Level), Inches....ccioiinineiinnrirnnrnnnsnnns iR e v S
Maximum Eguivalent Additional Ram Stroke From

Bounce Chamber - Air Srpings, (At Sea Level), Inches............ R R e 18.08
Maximum Equivalent “WH" Ram S5troke From Free Fall Plus

Equivalent Bounce Chamber Stroke, (At Sea Level), Inches............. R L0 -
Equivalent "WH" (Gage) Energy Rating, Max. Ft. Lbs. ™. . . . iviiirnnnnannss A R s A O
BlioweaPars B o s e R e e e 90-95
FUeT: 091 Tank Capaedty GalB. i i i e e s sk ns s S0 asys v i Fady e v A R 5.5
Fuel oil Consumption, Normal, Gals. Per Hour............ R e R R T R . A0
Eube DT TANK CAEBC RN BIEVE . v wim im0 e o B o T PR PSP (1"
Lube 041 Consumption, Mormal, Gals. Per HOUr.....eeeievenanennnnas A S A A . WL
Hydraulic Tramsmitter And Hose Capacity, [APProx.) PintS.u.uveeiassssssnrnsinsianss g 3
Starting Fluid Tank Capacity, OUNCeS ... oviniarennss B R R e e 4
Shipping Weight, (Approx.), Lbs. .coiieiioiiiiiiniiniinrinnnananns R R R A R R B e 5,000
Shipping Weight Boxed For Export, [Approm.), Lbs. ceuvuiiiiiiiireroresanssnrnnsonsrsnnsnnsnnnsarns 5,300
Shipping Dimensions Boxed For Export, {Approx.)

R T A A DA T S AT A
Depthiy TRCHES cocsnutmmmsonnsvinmmssnnnwonasonnsssonessisnssbsss N R R R R 35"
T R R A S i P R -
Recommended Face Width OF Guide Rafls, IRches ... it iiiiinrnnrnnrsassnnsnnns i o e e L 8" to 8"
Minimum Distance Between Guide Rails, Inches.................. e M AT R R e R S 18-1/2"

* Equipped With Standard Full Length Guide Anoles
{But Mo Driving Head Or Adapter Assembly)

** Disregards Driving Affect Of Fuel Combustion

180 DPH 10-1
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(A) Recommended face width of Guide Rails
(B) Space between Guide Rails
(C} Length of "Y" Hitch
{0} Hammer aver-all Tength [equipped with

standard full length Guide Angles -

but on driving head or adapter assy.
{E} Width of Hammer

10-2
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G13P19,40,13Y1,5213,91
13 12

TOOLS, SERVICE TTEMS, SPECIFICATIONS
IREF. IP'IH-F.T NQ. OTY]DESCRIPTION EF. |PART NO. [QTYIDESCRIPTION
1) 52469 1 |MNozzle Clesning & Main- 15P19 1 |Model 180 OPH Parts & Serd
tenance Kit vice & Dperators
2 1312 1 Loctite VA", Glcc 1 Hodel 520 DPH Parts & Ser-
3 [77269 1 |Ring Expander, 12" (440, vice & Operators
180 DPH) 1o [ixtoko |1 |Hex Wrench, 1/2" [Inject=-
RZ507 1 |Ring Expander, 18" (312, or Adaptor) 440
4ho, 520 DPH) 11 |Px333 1 |Decal Kit (440 DPH)
§ |52263 1 |Eye Bolt {Ram & Adaptor |12 [PCLS | |Grease Gun
Cap Removal) - 312, 4k (13 |5Z261 1 |%nap Ring Pliers (Straight
520 DPH Tip - #23}{1&5,31:.51u1
72149 1 |Eye Bolt (Ram) (180 DPH) 52262 1 |Snap Ring Pliers [Straight
5 i 1 |Jam Wut (For Eye Bolt) - Tip - #26)(1B0,312,520)
312, kb0, 520 DPH 14 (72146 1 |Ring Compressor (105,01 )
52258 1 |Ring Compressor (312,520)
&) 13 2 |Lifting Lugs
14571 8 |Capscrew (For Lifting Lug) Standard Tools
1C34 8 |Lockwasher 15 |13p27 1 |Priming Lever (A1l DPH)
7 |5237% 2 |“Sperry" Controloyle 1 Qt{l16 [PA37 1 |Hex Wrench, 3/8" (Fuel
8 |72536 1 |bfesel Pep Diesel Fuel Injector) - 440
conditioner 1 Qt.
9 |13;r13 1 |Hodel LLD DPH Parts &
Service & Operators

10-3
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Fig.10-2
Heasuring Wire Rope Diameter
A) Incorrect

right, reqular lay, ordinary
fabrication, hemp center wire
ropes.

Wire Rope Inspection And Replacement

A1 wire rope will eventually
deteriorate to the point where it

must be replaced.

There are thres

basic reasans for this deteriora-
tion, as follows:

{1} Abrasion or wear.

{2) Corrosion

{3

Fatigue, caused by constant

pulling, bending, crushing, or
kinking forces acting against
the rope during normal useage.

When wire rope is replaced, use the
type specified in the parts manual.

Fig. 10-1 B) Correct
Wire Rope
(A) Right Regular Lay Heminal Dia. Allowable Over
(B) Right Lang Lay In Inches Size In Inches
General Information To 3/4 1/32
13/16 to 1-1/8 | 3/64
Wire ropes are made with two types | 1-3716 to 1-1/2 | 1/16
of "lay". Lay refers to the 1-9/16 to 2-1/4 | 3/32
direction in which the wires and | 2-5/15 and 1/8
strands are twisted to form the Larger

rope.

Regular lay as opposed to lang Tay
denotes the direction of wire twist

in the individual stramds. In
regular lay rope, the wires in
each stran lay in the opposite
direction from the strands.

In lang lay rope the wires in each

strand Tay in the same direction
as the strands.

Righ or left are used to refer to

the lay of the strands.

Right regular lay rope is the most
coomonly used, and will be furnish-

ed on an order unless other lay
s specified.

Measuring Wire Rope Diameter

hs the illustrations im Fuvg. 10-2
indicate, there is & right and
wrong way to measure wire rope
diameter., Wire rope is always
measyred across the largest dia-
meter that will fit inside a true
circle.

Wire rope is always made larger,
not smaller, than the nominal
diameter. The allowable tol-
erances on wire rope diameters
areg;

10-4

In standard practices the nominal
diameter is the minimum diameter.

A rope is not considered over-
sized until its diameter exceeds
the maximums 1isted above.

Drdering Wire Rope

When ordering wire ropes, the fol-
Towing information must be furnish-

ed, to be sure of receiving the
correct wire rope.

from other sources than FHC.
{a) Length required.
b} Diameter

¢} Construction (type and number

of strands, and wires per
strand.)

(d) Type of core (hemp or wire
center).

la] Grade of steel,

f) Direction of lay (right or
left lay).

Jg] Regular lay or lang lay.

h) Class of service wire rope
is intended for; that is

drag wire rope on & drag line,

hoist wire rope on a shovel,

ete.
(1) Preformed or not preformed.

When the above information is not

specified, the wire rope manu-
facturer will generally furnish

This i5 especi-
ally true when ordering wire rope

Machines are designed to use a
specific type and size of rope.
Using anything but the recommended
rope may result inm short life, or
even breakage.

A1 wire ropes in active service
must be inspected daily. Dated
records should be kept on this
inspection. A sample inspection
repart is shown in Fig. 10-3.

This inspection should determine
the degree of deterioration at
the worst rope lay, as this will
determine the suitability of the
rope for continued service. By
definition, a rope lay is the
axtal distance along the rope im
which one strand makes one com-
plete turn around the rope.
Conditions such as the following
would be reason to question rope
safety:

{a)} Evidence of rope deterioration
from corrision should be
cause for replacement.

(b} More than one broken wire in

(c

any one strand should be cause
for caution. Breaks that occur
on the worn crowns of the out-
side wires indicate normal
deterioration, Breaks that
occur in the valleys between
strands indicate some abnormal
condition, possibly fatigue

and breakage of other wires not
readily visible. One or more
valley breaks should be cause
for replacement.

Wire breaks generally occur in
those portions of & wire rope
which passes over sheaves,

wind onto drums, or receive
mechanical abuse.
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Fig. 10-3
Wire Rope Inspection Report

Breaks that occur near attach-
ed fittings are apt to result
from fatigquing stresses con-
centrated in these Tocalized
sections. Breaks of the latter
type should be cause for re-
placement of the rope or re-
newal of the attachment to el-
iminate the locally fatigued
area.

Heavy wear or broken wires

may occur in sections under
equalizer sheaves or other
sheaves where rope travel is
limited, or in contact with
saddles. Particular care
should be takenm to inspect
ropes at these points.

Rope stretch is generally
greatest during initial stages
of operation when the strands
are becoming adjusted and
seated. This is accompanied
by some reduction in rope dia-
meter, but not to the extent
that the condition of the
rope can be judged om this
basis.

(d)

e

(e

180 DPH

(f) Time for rope replacement is
indicated by the extent of
abrasion, scrubbing and peen-
fng on the outside wires,
broken wires, evidence of
pitting or severe corrosion,
kink damage, or other mechani-
cal abuse resulting in distor-
tion of the rope structure.
Sheaves, guards, gquides, drums,
flanges, and other surfaces
contacted by wire rope during
operation should be examined
at the time of inspections.
Any condition harmful to the
rope in use at the time should
be corrected. The same
equipment, and particularly
sheave and drum grooves,
should be inspected and plac-
ed in proper condition before
a new rope is installed.
(h) Any of the following listed

conditions should be cause

for rope replacement:

(1) In running ropes, six

randomly distributed

(9)

broken wires in one rope
lay, or three broken wires
in one strand in one rope
lay.

In pendants or standing
ropes, evidence of more
than one broken wire in
one rope lay.

Abrasion, scrubbing or
peening causing Toss of
more than 1/3 the original
diameter of the outside
wires,

Evidence of rope deteriora-
tion from corrosien.
Severe kinking, severe
crushing, or other damage
resulting in distortion
of the rope structure.
Evidence of any heat damag
resulting from a torch or
arc caused by contact with
electrical wires.
Reduction form nominal dia
meter of more than 3/64"
for diameters up to and
including 3/4"; 1/16" for
diameters 7/8" to 1-1/8";
332" for diameters 1-1/4
to 1-1/2". Marked reduc=
tion in diameter indicates
deterioration of the core
resulting in lack of prope:
support for the load car-
rying strands. Excessive
rope stretch or elongation
may also be an indication
af internal deterioration.
Evidence of "bird-caging"
or other distortion re-
sulting in some members of
the rope structure carry-
ing more load than others.
Noticable rusting or
development of broken
wires in the vicinity of
attachments,

(2)

(3)

(4)
(5)

(6)

(7)

(8)

0

Hote: If this condition is local
ized in an operating rope and the
section in question can be elimina-
ted by making a new attachment,

this can be done rather than re-
placing the entire rope.

Wire rope is a machine. Each time
a wire rope bends over a sheave,
or straightens from a slack posi-
tion, many wires move against each
other. Lubrication is necessary
to help prevent wear caused by
this movement. Lubrication also
helps prevent deterioration of

10=5
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wire rope due to rust and corrosion.

Mote: Rusty rope is dangergus since
there it no way of determining 1ts
remainit; strength.

Most wire ropes are fubricated
during manufacture, but the lubri-
cant doesn't last the life of the
rope. The lubricant is squeered
out of the rope as it runs over
sheaves under tensfon, washed off
by rain, etc.

For the above reasons, wire ropes
must be pericdically relubricated.
Crude or used oils and grease
should not be used as fubricants
because they may be grit or acid
laden. Efther of these conditions
would be bad for the rope.

Mo set rule can be given for lubri-
cation frequency. This will de-
pend on the conditions the rope

is operating under. A rope operat-
ing in wet conditions, would need
lubrication more often than one
gperating under dry conditions to
prevent rust and corrosion.

Mote: It is not recommended to
Tubricate ropes used for dragline
gperation.

Lubricants used for wire rope

Tubrication should have the fel-

lowing properties:

{a) They must contain no acids or
alkalies.

{b) They must have encugh adhesive
strength to stay on the rope.

{c) They must be able to penetrate
between the wires and strands.

{d} They must have high film
strength.

{E} They must resist oxidation.

f} They must remain soft and
pliable.

Applications OF Lubricant: Wire

ropes that have beenm in service

must be cleaned before lubrica-

tion. Use a wire brush, and com-

pressed air to clean the rope.

A1l possible forefgn materizl and

ald lubricant must be removed

from the rope before lubrication,

Use one of the following methods

to apply the lubricant:

{a) Continuous Bath: Run the rope
through & container filled

10-6

with lubricant. A sheave
mounted in the center of the
container will hold the rope
submerged as it passes through
the container. Use swabbing
to remove excess lubricant as
the rope leaves the container.
Dripping: Place a container
above a sheave so that a
spigot may be opered to drip
oil on the wire rope as it
passes through the sheave
groove.,
Swabbing And Painting: Two
fast methods are swabbing the
lubricant on with rags, or
painting 1t on with a brush.
{d) Spraying: Light lubricants
may be applied with a spray
gun. Aerosol cans of lubri-
cant are also available.

(b}

S

(¢

Unreeling Wire Rope

Khen unreeling wire rope, set the
reel up horizontally so it can
rotate as the rope is reeled off.
Reel the rope off slowly, 50 the
reel won't tend to "throw" the
rope off.  Avoid reverse bends.
[f installing rope over the top
[over winding drum), of a drum,
set the reel up so the rope is
removed over the top of the reel.
When installing rope around the
bottom of a drum (underwinding
drum) set the reel up so rope is
removed under the bottom of the
reel. To obtain smug and wniform
winding on the drum, brake the
reel with a large timber to pro-
vide back tension.

Proper winding of the first rope
layer on 2 muitiple wrap drum is
important. If the first layer

is properly wound, suceeding lay-
ers will automatically be control-
led. This is especially important
on "plain" faced drums. When
starting new wire rope on such
drums, drive each wrap of the
first layer lightly with a wooden
mallet so each wrap barely con-
tacts the preceeding one.

When uncoiling wire rope, roll

the coil! along the ground and the

rope will be as straight as it wes
before being coiled for shipment.

Don't uncoil rope where it may be

run over by trucks or other equip-
ments.

Mote: A new rope should be broken

in by running it slowly through
1ts working cycle EﬂT a EEEE;
per under a 11ght load.

Fig. 10-4

Uncoiling Wire Rope

Sheave Inspection

Whenever wire rope is replaced,
the sheaves, and grooves in drums
should be checked for wear or
damage and replaced if necessary.
Damaged, worn, or undersized
sheaves will damage the rope. On
older equipment remesber that new
rope is always bigger in diameter
than the worn rope it replaces.
The sheave grooves may be worn to
the smaller diameter of the old
rope.

Cutting Wire Rope

When wire rope 15 to be cut, selz-
ings should be placed on each side
of the point where the vope is to
be cut, to keep the strands in
place. On preformed rope, one
seizing on each side of the cut

is enough. On non-preformed rope
less than 7/8" diameter, two
seizings are recomended. On non-
preformed ropes over 7/B" diameter,
three seizings are recommended,

Three basic methods of cutting

wire rope are recommended.

{1} Abrasive cutting tools.

[2) Shearing tools. (Wire cutters
on small rope, a wire rope
cutter and hammer for larger
ropes. )

{3) Acetylene cutting torch.

Socket And Wedge Connections

The correct and incorrect methods
of attaching a wedge and socket
to wire rope are shown in Fig. 10-5
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INJECTOR COVER STARTING DEVICE COVER
2 SOCKET HEAD CAP ’,,-@ %.n S 2 2 2 = ° 2 E !
SCREW-LO FT. LBS. !
[ e @ [] ] -3 2 ] ﬂ_i
18 STUD-220 FT. LBS,
LIME FITTING 18 LOCK WuT-185 FT. LBS. CYLINDER HEAD
| BUSHING-50 FT. LBS.
?I COUPLING-50 FT, LBS,
IMJECTOR
2 SOCKET MEAD CAP SCREW-LO FT. LOS, = 1-ACORN WUT-60 FT. 1B5.

\ﬂ; T, 16 CAP SCREV-220 FT. LBS.

PUMP DRIVE e
B =

" 6 CAP SCREN-210 FT. LBS. INTAKE COVER (%)

| FERRULE-75 FT. (85,7 | L CAPSCREN-40 FT. Lgs

IFPPER-LOWER CYLINDER

TIE STUDS
/,5"{7"@.,-—— 3 STUD-220 FT. LAS.
L 16 HEX MUT-1BS FT_ LBS
-' I? CAP SCREW-I50 FT. LBS. ANVIL GUIDE
f FUEL-LUBE TANK _—
" <l - o :
"\c,; il [ "‘ ¥ B CAPSCRAEW-20 FT. LES, o
o i 1 -,# q.-"
e = T % e e 8

Torque, in foot-pounds, 1s deter- fpplication of a sealer is recom-  If castellations on anvil retainer
mined by the length of the wrench  mended whenever replacing or re- nut do not 1ine up with drilled
handle [in feet) multiplied by the tightening any bolts, and hardware. cotter pin hole on bolt after
weight (or force - in pounds) Before applying sealant, make sure torgue value is obtaimed, increase
applied at the end of the handle.  threads are clean. Grease or 0il  torgue until cotter pin can be
For example, if the wrench is one  on studs will interfere with proper inserted.
foot long and five pounds of force bonding and a good seal will not be
is applied at the end of the handle, obtained. Use of Loctite Sealant A1l drilled head capscrews must be
the total torgue applied would be  Type “A”" meeting specification secured with tie wire. Wire must
five foot pounds; a six inch wrench MIL-3-22473R is recommended. An wrap tightly off each capscrew in
would require ten pounds of force  @ntistick compound lime "Neverseize' clockwise direction (so screw
to obtain five foot pounds torque. 15 recommended for nozzle and tends to stay tight).

nozzle adaptor threads. Do not
Proper use of the torque wrench iz USe sealer on threads on which
important. To obtain the listed anti-stick compound is used. Also
torques, a steady pull should be do not use anti-stick compound on
exerted to the handle until the threads on which sealant 1s to be
desired torque is reached. used.
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NOTE: Probable causes are listed
In order of importance -
Check rst, then 2, ete. HAMMER FAILS TO START
Fuel Tank Fuel Line Fuel System Fuel Injector
1. Empty tank. . Loose connections. I. Rack jammed with dirt || 1. Loose Injector.
2. Filter clogged. 2, Alr In 1ine. or sand. 2. Defectlve washer.
3. Contaminated fuel. 3. Collapsed line. 2. Worn parts In pump 3. Coked Injector.
&, Improper grade fuel.|| 4. Broken or damaged drive assembly. 4. Damaged or worn
5. Defective hose to 1ine. 3. Defectlive pump. Injector.
PUME . k. Incorrect timing. 5. Loose or damaged
6. Hose not plugged nozzle holder
tightly Into quick and gasket.
disconnect at base
of tank.
Combustion Chamber Other Causes
|. Excess fuel in combustion chamber. 1. Operator restralning holst line 1ifting
{Drop ram & or 5 times with fuel off). Harmer of f pile.
2, Accumulation of lube oll In combustion 2. Hammer binding In leads holding it off
chamber . pile,
3. If problem persists, remove nozzle 3. Soft ground, low resistance.
adaptor and drop ram - stand away from k., Cold Hammer,
opening - replace nozzle adaptor gas- E. Starting fluid injector inoperative,
ket with new one. 6. Worn recall dampener.
7. Starting device wire rope attached to
two part crane holst line.
B, Anvil jammad in down pesfition.
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Operator’s Manual

Section 12 - Continued

Trouble Shuutiﬂg

STARTING DEVILE WILL NOT RELEASE

|

Mechanism

. Worn or damaged

. Latch block pin

parts.

not releasing

Other Causes

1. Ground man not co-ordinating

latching operation with the
crane operator.

2. Operator not slacking off

on crane line 50 latch release

rope can be pulled,
3. Broken shear pins,

TRANSHITTER WILL NOT ACTUATE FUEL PUMP RACK

r [ — :
Pump Rack Receiver Hydraulic Lines Transmi tter
Rack dirty. 1. "0" rings damaged or I. Loose or damaged. 1. Mo fluid in

Fud -

. Defective rack.
3. Rack return
spring mechanism
loose or damaged.

12-2

Ll
Loose hose connection.

. Piston stop screw

set too tight.

. Recelver loose or

damaged.
Loosean guick disconnect
Fittings.

2. Air in lines.
3. Insufficient hydray=-
e fluid in lines,

reservolir.

2. "0 ring pack-
ing warn.

3. Piston or
cylinder walls
scored.
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LOSS OF COMPRESSION

Combustion Chamber

= I I ]
Ram Anvil Cylinder Injector
l. Held too long at 1. Loose grease . Scored walls. 1. Loose
top of stroke flttings. 2., Installed without
before release 2. Grease fittings proper washer.
for start. broken or lost. 3. Washer damaged.
2. Worn rings. 3. Morn rings. b, Dirt or carbon un-

[

Upper Cylinder

. Loose head
. Head gasket
. Scored cylinder

. Loose or missing

bolts.
damaged.
walls,

pipe plugs in
cylinder head.

1

der washer seat.

. Defective adapter

gasket.

Compression Tank

I

. Tank loose or

defective tank
gasket.

« brain plugs loose.
. Worn rings on top

of ram,

. Scored cylinder.
« Leak in rank.

12-3
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EXHAUST EXCESSIVELY SMOKY

Lube 011

Fuel

Scavenge System

Il

1. Too much Tuba afll.

2. Lube oll may be too
1ight.

3. Incorrect oll,

L, Imeorrect fual.

1. Low grade fuels
smoke axcessively,
2, Defective Injector.
{a) Defective nozele
(poor spray pat-
tern).
(b) Low pop off pres=
sure,
3. lncorrect fuel.
b, Excessive fual.
(Back off on throt-
tle).

LUBRICATION

| Reed valve loose and not
sealing. (440 OPH)

2. Cover over fuel pump hand

priming opening loose or

missing.

3. Valve plate and/or side
plates loose or bad gas-
kets. (k40 DPH)

4. Tee much carban under reed
valves, valve plate and
inside tanks. (440 DPH)

I

Insufficient Lubrication

L Improper Rleeding.
1A Too many shims
beneath lube pump.
1. Water condensation.
(If below freezing,
condensate may be
frozen and blocking
filter or lines).
1, Clegged lube filter.
&, Alr locked lube 1ines.
5. Defective lube pumps.
6. Lube of] too heavy.
7. Broken lube |lne.
8. Empty lube tank. b
9, Defective check valves.

I

Excessive Lubrication

1. Not enough shims
beneath lube pump.
2. Defective lube pumps.




