Drill Doctor's Handbook

for the maintenance of

Mid-Western Rock Drills

A HANDBOOK OF ESTABLISHED PRACTICES AND
PRACTICAL SUGGESTIONS FOR MAINTENANCE AND

REPAIR OF MID-WESTERN MODEL 83 ROCK DRILLS

or Aasistance Call:

For Custo
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Warranty

Subject to the terms and conditions hereinafter set. forth, Mid-Western Machinery
Company, 902 East Fourth Strest, (PO Box 458) Joplin, Missouri, 64802 USA, (The
Company) warrants products and parts soid by it, insofar as they are of its own
manufacture, against defects of material and workmanship, under use and servzce in
accordance with The Company's written instructions, recommendations and ratings for
installation, operating, maintenance and service of products, for a period of three (3)
months shall in no case extend beyond one '(1) year from the date of shipment, THIS™
WARRANTY IS LIMITED TO THE REPAIR OR REPLACEMENT, AS THE COMPANY
MAY ELECT, OF ANY DEFECTIVE PARTS, REGARDING WHICH, UPON
DISCOVERY OF THE DEFECTS, THE PURCHASER HAS GIVEN IMMEDIATE
WRITTEN NOTICE, Installation and transportation costs are not included. The
Campany shail have the optlon of requiring the retumn to it of the defective material,
transportation prepaid, for inspection. THE COMPANY DOES NOT WARRANT THE
MERCHANTABILITY OF ITS PRODUCTS AND DOES NOT MAKE ANY WARRANTY,
EXPRESS OR IMPLIED, OTHER THAN THE WARRANTY CONTAINED HEREIN. The
Company has not authorized anybody to make any representation or warranty other
than the warranty contained herein.
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* INTRODUCTION

This Handbook is intended for the use of service personnel whose job is to care for
and repair Mid-Westemn Ja;:kteg, Sinker or Stoper Rock Drills.

Modern rock drills are precision méchinés, manufactured to very close tolerances that
are subjected‘ to a great deal of hard service and abuse by those who operate them.

In spite of our best efforts to make a drill that will run forever, rock drills can and do
wear out and break down. We hope the information provided in this handbook will help

with the task of maintaining Mid-Western drills at their operating best.
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Suggestions to drillers

Many of the troubles which arise from fauity operation can be eliminated or minimized if

certain precautions are observed in the care and handling of rock drills:

Never

Never
Never

Never
Never
Never
Always
Always

Always

_‘Always

Always

pound on stuck steel. Nothing is accomplished and you may damage the
dnil! and bit.

retract the steel at full throttle. This may cause damage to pistons and side rods.

strike the drifl with tools. You may dent the cylinder or cause other damage.

try to turn the drill in the hole when the steel is stuck. Pawls will break if drill is

turned in opposite direction from normal rotation.

try to repair the drill on the job. Take it to the repair shop.

drag a drill along the ground, as this will allow dirt and foreign matter to enter the

dn'lfthrough exhaust ports and other openings. This will cause malfunction and

possible failure,

blow out air supply hose and flush out water hose before connection to drifl. This

rids the lines of dirt and rust,

be sure drill is well lubricated. Adjust line oiler so steel shank always shows oil

film yet does not cause fogging,

keep side rods tight and at equal tension,

keep drill aligned with drill steef and hole, Hold drill firmly and apply even

pressure with both hands.

protect drill when blasting.
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TYPICAL PROPERTIES OF ROCKDRILL LUBRICANTS '

\ISCOSITY FOR | ISO FLASH T POUR PIN WEAR STEAM
AIR VISCOSITY | POINT POINT* | TEST FiLM EMULSION
TEMPERATURES | GRADE? | (MINIMUM)® STRENGTH | NUMBER *
(PSIy?

F c F |c
Below 20F (7C) 32| 360 | 182 -55 | -48 | 300,000 1200+
20F to 40F 88| 405| 207 | -30 | -34 | 300,000 1200+
(-7C to 4C)
40F to 80F (4C to 100 | 420] 216 | -10] -23 | 300,000 1200+
27C)
80F to 110F (27C 150 | 445| 229 | -5 -21 | 300,000 1200+
to 43C)
Above 110F (43C) 2201 470 | 242 | 5| -15 | 300,000 1200+

M

)

3

(4)

®)

®)

Rockdrill cils used in air line oilers should adhere to metailic surfaces under conditions
which exist in a rockdrill.

Viscosity is a measure of oil's resistance to change due to temperature fluctuations. The higher
the number, the less its viscosity changes.

Fiash point is the minimum temperature at which sufficient liquid is vaporized to create a
mixture of fuel and air that will bumn if ignited, and is only of an instant's duration.

Pour paint is the lowest temperature to which an ail can be chilled and still be poured from a
container,

The film strength and lubricity is a measure of the load an oil will sustain between two metal
surfacas without scoring.

Steam emulsion number is a measure of the life of an emuision developed between volumes of

oil and water under certain standard conditions. A high number (1200+) indicates good
lubrication in the presence of water and also prevents foaming in the oiler.
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PROBLEM

Drili will not stan,

Eeratic or sluggish
operation.

REASON

Airline or hose blocked.

Piston stuck - air biowing from
exhaust ports.

Piston stu'ck - no air blowing.

Water leaking from exhausts

Frozen muffler or exhaust

.ports,

Damaged or tight front cylinder
washer liner.

Rockdrill oif too heavy for
temperature,

Too much oil.

Not enough or no oil.
Machine heating up.

Dirt in machine.

Main valve sticking.
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REPAIR PROCEDURE

~ Clear blockage.

Cylinder damaged - broken piston - main
valve stuck. Rotation jammed, fronthead
siezed

Cylinder damaged. Rotation jammed -
fronthead seized.

High pressure water backing up into drill.
Check D83N40X Gland Assembly.

Instail moistdre trap in air line. Check

. water tube,

Hone or ream liner to proper size.

Change grade of gil.
Check oiler and set properly.

Check oiler and set propery. Check
oiler hose length - not over 12' from driil.

Check ailer - fill - clean or reset as
required.

Disassemble - clean - check for damage.
Use clean oil and containers. Protect drill

when blasting or moving.

Check for burrs or nicks and clean.




PROBLEM

Drill lacks power
but sounds good.

Siow drill speed.

REASON

Broken or damaged parts,
pawls, pawl springs.

Short or fong shank on drili
steel.

Wom or broken piston.
Plugged hose or air léakage.

Low air pressure.
Lack of ail.

Loss of front end cushion.
Cylinder damaged.

Wam Chuck Liner,

Damaged chuck or fronthead.

Low air pressure.

Plugged air screen or airline.

Low water pressure
or volume

Improper alignment in hole.
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REPAIR PROCEDURE

Make certain all parts are clean, undamaged

and operating freely.

Check steel.

Repiace.
Clean and tighten.

Check air lines and valves.
Min - 80 PSI.

Front and cylinder will be warm - ¢heck
ciler,

Wom piston or frant cylinder washer liner.

Repair.

Replace.

Repair or replace.

Should be 80 PSi or higher.

Clean.

Check water valve - water tuhe - dll steel -
water lines.

Keep drill stee} centered in the hole,



PROBLEM

Slow rotation
no rotation

Bit mudding in hole
- cuttings not being
removed,

Orill muffler
freszing.

REASON

Bent drill steei.

Fawis - rifle bar - rifle nut -
piston - chuck nut worn.

Damage or lack of lubrication
to frant end of drili.

Machine not assembied
property

Plugged steel. Plugged water
tube.

Low water pressure.

High water pressure.

Water tube hole too smail.

Excessive moisture in air.

Broken water tube.
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REPAIR PROCEDURE

'Change steel - retum for repair.

Replace wom parts.

Check for oil and damage.

Check for proper assembly - tighten
side rods properly - Tighten
alternately and evenly

(MIN. 140 FT/LB. torque).

Clear obstruction.

Check water lines - water screen, eic.
Water pressure should be at least 70 psi.

Water pressure should be at least 15psi
lower than air pressure.

- At high drilling speeds (357/min) it may be

necessary to use water tubes with orfice
larger than the S63F278 standard of .067" -
SB3F27BSPC water tube has orfice size of
Qezr

Drain air line - install moisture traps.

Replace broken tube
Repiace- 7298 - water tube seal.




PROBLEM

Driil overheats.

Fogging.

Piston chipped or
_broken.

REASON

Lack of oil.
Insufficient push on airleg
ailowing machine to bounce.

Improper oil.

Broken water tube.

Excessive moisture in air
supply.

Too much ail.

~ Water leaking around water

tube.

Wom drill steel.
Poorly refaced piston.

Wom chuck liner.
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REPAIR PROCEDURE

Fill oiler - check oiler for faulty
operation.

Adjust feed pressure.
Check for wear on feedleg cups & seals

Do not operate machines on fuil throttie when
pulling steel or at any time for more than a

few seconds.

Change oii. Engine oil is no good for a
rockdrill and its use will damage the drill.

Repiace,

Blow air lines. instail moisture traps.

Check oiler.

Change 7298 water tube seal.

Check driii shanks - reface all crowned, wom,
hevelled or chipped steel.

Reface piston so that {he axis of the piston is
exactly at right angles to the striking face.

Replace. Use chuck gauge.



REPAIR PROCEDURE

PRCBLEM REASON
Bronze cuttings in Lack of ail. : Check oiler - use only high quality rockdrill
drill oil.

Rough or damaged rifte bar.  Replace or use fine grindstone to smooth parts.

Rough or damaged piston. Replace or use fine grindstone to smooth parts.

Excessive wear of Fauity tubrication. Replace necessary parts, Check grade of oil

parts.

Cut-off ar split
water tubes.

Chuck liner breaking

Dirt in arill.,

Plugged, damaged or
mushroomed shanks
on drill steel,

Chuck liner - worn
beyond acceptable limits.

Wom chucks or chuck
Liner.

and ailer for proper operation.

Check Stopers for front end blow. Plug or
cover all openings of drill when blasting or
when storing dril,

"Blow out" air and water lines.

Replace or refurbish drill steel.

Replace.

Reptace chuck - breakage is a result of
expansion of the chuck bore caused by
improper alignment when pressing insert in.
One should carefully check chucks
beforereplacing insert.
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PARTS PART NUMBER AND_
DESCRIPTION

1S83F9 Piston

IDENTIFICATION OF PROBLEM AND SOLUTION

The striking face of a Piston should be flat so as to present
the largest possible striking surface to the driil steel. When
wearing occurs, reface (up to 1mm 0.040" max.).

This grinding is critical and shouid be flat, smooth and
square to the longitudinal axis of the Piston. Care must be
taken to have adequate cooling during grinding. Chamfer
the Water Tube hole to prevent chipping and peening which
will cut off Water Tubes. Restore the radius on the end of
the splines to prevent damage to the Chuck Nut and Front
Cylinder Liner.

Replace Piston when 0.004" wear of the Piston Head
occurs. (2.996" on 3" Piston) or if splines are wom to
one-half the original width. Check Rifle Nut thread for
damage. Internal Bore should be ciean. Check for

nicks and scratches and remove with fine hand stone,
"Scoring” of the Piston is most often caused by a dented
Cylinder but it can aiso be caused by "diesefing”. Dieseling
occurs when a drill with toc much oil in the air is run on
cushion (Piston not striking steef). Solution is to adjust
Airline Qiler for fess oil feed and to keep proper feed

on the leg, ar push on a Sinker. Check Fiston for
discoloration ar cracking in splines due to lack of
lubrication.
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PARTS PART NUMBER AND
DESCRIPTION

S83F2528 Rifle Nut

- 883F18 Valve

S83F3335 Ratchet Ring

S5511C Pawi Spring

IDENTIFICATION OF PROBLEM AND SOLUTION

Rotation 1 in 28. This refers to the Piston making one
complete rotation for twenty-gight inches of travel

Check that nut is seated properly in Piston. Lack of
tubrication is the major cause of Rifle Nut failure. Check for
discoloration of Nut and Rifle Bar to pinpoint the problem.
Replacement should be made when splines are wom to 1/2
the coriginal width. A good system for removing and
installing Rifle Nuts is to weld a Chuck to a work bench,
with a Chuck Nut in place, and with a plate welded over the
Chuck Nut to prevent movement. Weid 3 Riile Barto a-
Handle (drilt Rod for example) and use this to lighten the
Rifle Nut in a Piston. For Rifle Nut removal, a good shamp
biow with an #8 hammer will loosen the Nut unless the
thread of the Piston is damaged.Rifle Nuts have a left-hand
thread.

Vaive must fit freely both in the Vaive Chest and on the

‘Valve Plug, but must still maintain an air seal, Replace

when a sloppy fit is apparent. If necessary, sham edges or
comers may be smoothed off using extra fine emery cloth.

Check teeth for wear - when rounded so that Pawis stip -
replace. Check for tightness in Cyiinder. Always install
Ratchet Ring with Main Valve Assembly for proper
afignment and to prevent damage to Cylinder.

Replace when broken or "set" is gone. Check for proper
action when instalted,
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PARTS PART NUMBER AND
DESCRIPTION

R9111A Reversible Pawl

583F2628 Rifle Bar

IDENTIFICATION OF PROBLEM AND SOLUTION '

Replace or reface when wear exceeds 1mm (1/32") Pawls
can be ground up to 1mm (1/32") to restore originai profile.
Check for proper operation when installed in Rifle Bar.

Rotation 1 in 28.

Replace when splines are wom to one-half original size.
Check that Lubrication Holes to Pawls Springs and
Plungers ara open. Check for signs of lack of lubdcation -
discoloration - heat checks - cracking, Check that Pawis,
Springs and Plungers are free to operate. Misalignment
between Cylinder intemal paris can be detected when
installing the Rifle Bar. Misalignment is apparent when the
Rifle Bar is tight to install. The problem can usually be
solved by removing the Rifle Bar, rofating one Spline and
again positioning in place. This step should be repeated until
the Rifle Bar drops freely into place. Such a condition
normally occurs when all parts are new and tolerances are
close. All sharp edges should be smoothed off with a hand
stone or fine emery cloth. Clean out Water Tube Bore.

On rare occasions with wom drills the Rifle Bar Head will
jam betwesn the Valve Chest and the Backhead. The Rifle
Bar rotates between these two surfaces so some wear is

normal. Grinding a slight amount from the Head of the Rifle
Bar will solve the probiem.
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PARTS PART NUMBER AND

DESCRIPTION

Chuck Liner
Collared - Hex
1041277 =7/8"
1041285 =1"

SB3F7N Chuck Nut

Valve Plug

S83F3 Side Rod

IDENTIFICATION OF PROBLEM AND SOLUTION

Never hammer Liners into Chuck - use a press and proper
tools to aveid breakage.

Liner must be a tight fit in Chuck to prevent breakage (up
to 15 tan press fit on instailation) - Liners are very hard but
brittle and must be well supported.

A wom tool can spiit liners.

Replace when wear exceeds one-half the original spline
width.

Make certain ail holes and ports are clear. If necessary
remove sharp edges or comners with extra fine emery cloth,
Plug should fit snugly into Vaive Chest.

Vaive should fit freely on the Plug but not be loose
enough to allow air leakage. Complete Assembly should

be a close fit in the Drill Cylinder to prevent air leakage
between ports.

Replace when wom or broken. Torque Rods to 90-100
FT/LB Torque. Always assemnble drill with either two new or
two used Side Rods - never use a new and a used Side
Rod on the same drill,
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PARTS LIST My | SB3F
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GHUGK END ASSEMBLY

REF.NO. | PART No. DESCRIPTION AEF.NO. | PART NO. DESCRIPTION
i 1040906 Chuck £nd 6 S58F36N Spring
2 S53F36A Stee! Puller - %" Hex ’
2 S53F368 Stesl Puiler - 1" Hex 7 1053971 Retainer Assembly — Includes
Noie - Steel Pullers are included next 2 parls
_ with Liner Modules - see page 3. 8 Z1 Grease Filtlng
3 SS3F36TA | Trunnion Assembly — Includes 9 ORP2108 | O Ring
ORP2148 O Aing 1057632
4 ORP2148 | O Ring - 2 fequired :? 1053944 g,e“"”‘
5 S53F36N Lock Nut - 2 required n
§83F2X BACKHEAD ASSEMBLY REF. NO.| PART NO. DESCRIPTION
i S63F2 Backhead Assembly - Includes
CR6 O Ring
2 OR6 QO Ring - 4 required
3 S58F12E Throttle Handle Assembly -
Includes S58F 12K Key
4 S58F 12K Key
5 S48F 12N Nut
6 WP31 Lock Washer
7 72A Detent
8 72ES Spring
9 S83F128 Throttle Valve
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D HANDLE ASSEMBLY

S83F

S83F112ABX
BASIC MODULE

Not part of S83F112ABX assembly:
Shown for location oniy.

Not part of S83F112ABX assembly.
Shown for lucation only.

REF. NO.,{ PART NO. DESCRIPTION
" |s83F112A8X| Handle Assembly - consists of |

the following parts:

1 S83F112AB | D-Handle Asm. - consists of

Pin and O Rings
2 S83F113 Pin

3 ORP116A QO Ring - 2 required

4 S83F116C Control Valve

5 Sa3F117 Spring

6 PP2A Pipe Plug

D HANDLE ASSEMBLIES

NON-POWER RETRACT MODULE

POWER RETRACT MODULE

- 1056027 1056026
See page 2 for location.

REF. NO.; PART NO. DESCRIPTION REF. NO.| PART NO, DESCRIPTION
36 S63F121 D-Handle 1. $S83Fi118B | Conlrol Vaive Asm. -
a7 1583F715 Seal - Open includes O Rings (ref. no.
38 1S83F715A | Seal - Solid 2,3 and 4)

2 OR9 O Ring
3 CL5324P | O Ring
4 | ORY? O Ring
5 $83F1198 | Spring
6 $83F120 | Retainer
7 ERPB Pin ~
See page 2 for location.
36 S83F114 D-Handie Asm.
37 1S83F715 | Seal (open) - 2 required

Use one open seal in place of
solid seal (1S83F715A), ilem
Ja.




\ ", "4 S83F

D83N4DX GLAND ASSEMBLY

REF.NO.PART NO. DESCRIPTION REF.NO.[PART NO. DESCRIPTION
1 1056697 | Gland Assembly - includes OR13 6 | D83N42 | Cap
O Ring 7 | TRR5 Rotaining Ring
2 OR18 O Ring 8 D83N43 | Spring
3 {D83N41 [ Poppst Valve Assembiy - includes 9 | DBIN44 | Retainer
OR3 and OH13 0 Hl’ngs 10 D83N45 | Valve Seat

5 |OR18 |0 Ring

AIR AND WATER CONNECTIONS

RB83147X AIR CONNECTION S48F13X WATER CONNECTION
REF. NO.] PART NOQ. DESCRIPTION REF. NO.| PART NOQ. DESCRIPTION
1 1031246 Alr Tube 1 548138 Screen Assembly
2 RBB3146 Swivel Spud Asm, - 2 ORS5 0O-Ring
Includes O Ring 3 S4813E Swivel Spud
3 OoR21 QC Ring 4 S481w Washer
4 D73H146W | Washer 5 S48F13T Watcon Tube Assembly -

Includes O-Ring

8 OR10 O-Ring
7 DY313R Relainer Ring
8 760 Valve




MW-S83F ENGINEERING AND DRILL SPECIFICATIONS

W

HAMMER
) WEIGHT | MACHINE
DRILL AlR- WITH WEIGHT
MODEL BCORE HOSE | WATER | STEEL] MACHINE | RIFLE LESS

SERIES |[DIAMETER|STROKE| 1.D. | HOSE | SIZE | LENGTH NUT SWIVEL

MW-583F 3 25" 1 12" 1" 27-1/4" 5LBS. 72 LBS.
MW-S33FM I 257 1" 172" 1 27147 §LBS. 72 LBS.
BLOW FOOT- AR CQNSUMPT[ON
ENERGY| FRE- POUND- AT SEA LEVEL
DRILL PER | QUENCY| BLOWS
MODEL BLOW | BLOWS/ PER DRILL BLOWING
SERIES Psl LBFT | MINUTE | MINUTE CFM CRIFICE l CFM
80 59.6 2258 134460 183 732" 45
MW-583F 90 §9.2 2302 169300 208 R 53
100 84.8 2418 205000 233 e 62
80 51.9 2268 117700 179 732" 45
MW-SB83FM | 90 80.1 2387 1434860 205 732" 53
100 65.8 2454 161500 229 772" 62

AIR CONSUMPTION FACTORS:

2000 ft. = Sea Levelx 1.065
4000 ft. = Sea Leveix 1.136
6000 ft. = Sea Level x 1.213

Specifications subject to change without notice

MANN MID-WESTERN MACHINERY COMPANY, INC.



MW-S83F ENGINEERING AND DRILL SPECIFICATIONS
“

VARIABLES WHICH AFFECT DRILL PERFORMANCE

- Type ot ROCK or GROUND

- Hole Size

- DULL Bits

- Feed Pressure

- Type of drilling OPERATION

- CONDITION of equipment and lubrication

CAUTION - Where applicable, Total Energy values and Drill CFM figures are measured using 1"

Hex Drifl rod direct striking Shanks. Small Shanks and Tappet construction will result in lower
valuies.

*Blowing — Caution - The blowing CFM values fisted are maximum quantities of air that can
be passed through the Tube. Drilling conditions rarely require extra air capactty for blowing.

Spacilications subject 1o change without nolica

AANRNF  MID-WESTERN MACHINERY COMPANY. INC.




