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cMILLEN

TO THE OWNER:

We would like to take this opportunity to thank
you for purchasing your McMillen Hydraulic Dig-
ger. You have invested in a quality plece of
equipment backed by years of experience in the
field, but only by proper installation, oper-
ation, and maintenance can you expect to recelve
the dependable performance and long life for
which the digger was designed.

This operator's manual contains information re-
garding the installation, operation, safe use,
care, and maintenance of your McMillen Hydraullc
Digger. Please be sure all operator's study
this manual carefully and keep 1t on fille for
future reference,

After reading this manual, if you have any
questions about your McMillen Hydraulic Digger
please contact us immediately as follows:

CONTINENTAL U.S.(except Indiana), (800) 348-0964
INDIANA, ALASKA, HAWAII, CANADA, (219) T7u47-6195

Once again, thank you for putting your trust in
our product. If we may be of further asslstance
to you in the future, please feel free to con-
tact our office at your convenience.

Yours for better digging,

THE McMILLEN DIVISION

PLEASE REGISTER YOUR
WARRANTY AND OWNERSHIP
WITHIN TEN DAYS BY ———>
RETURNING REGISTRATION
CARD, THANK YOU,

The McMilien Division {219} 747-6195

of States Engineenng Corporation Toll Free: {800) 348-0964
4419 Ardmore Avenue

Fort Wayne, IN 46809-9723



WARRANTY POLICY

The McMillen Division warrants it's products
to be free of defects in materials and work-
manship for a period of 24 MONTHS from date

of retall sale to the original purchaser.

Qur obligation under this warranty 13 limited
only to replacement or repair at a peint
designated by the manufacturer.

To apply for warranty, contact your McMillen
dealer who will obtain written return
authorization. All warranty returns must be
accompanied by a McMillen Return CGoods
Authorization Letter.

The portion of the product returned for war-
ranty conslderation and determined to be
defective will be repaired or replaced free
of charge. Any additional parts or labor
required to rebulld or replace items not
covered under our warranty will be charged
to the customer. Preight charges for the
return of product covered under warranty to
the customer will be prepald by The McMil-
len Division. The incoming freight must be
prepald by the customer. If the product 1is
covered under warranty, credit will be al-
lowed for incoming freight.

All warranty claims must include detalled
information regarding date of purchase, make
and model of machine equipment was mounted
on, hours of use, summary of events leading
to the fallure, and any other information
that would help in evaluating the ¢laim,

ITEMS NOT COVERED BY THIS WARRANTY INCLUDE
BUT ARE NOT LIMITED TO:

1. WARRANTY WILL AUTOMATICALLY BE VOIDED
FOR ANY ATTEMPT TO MAKE FIELD REPAIRS
TO HYDRAULIC MOTORS OR PLANETARY GEAR
REDUCTIONS. IN ORDER TO MAKE AN EVAL-
UATION, THE COMPLETE UNIT MUST BE IN-
SPECTED. ABSQLUTELY NO EXCEPTIONS TQ
THIS POLICY WILL BE MADE.

2. This warranty does not cbligate The
McMillen Division to bear any cost of
labor for fleld replacement or repair.

3. Warranty will not be allowed for fail-
ures caused by alterations or modi-
fications made without the expressed
written consent of The MeMillen
Division.

4, The McMillen Division is not obligated
for any repair or replacement by anyone
other than manufacturer without the ex-
pressed written consent of McMillen,

5, Bent augers and extensions are caused by
misuse or operator error and are not
covered by this warranty.

6. The MecMillen Division will not be re-
sponsible for normal wear parts such as
auger teeth and points or damage occuring
as a result of fallure to replace wear
parts as needed,

7. No warranty will apply for damage caused
by accident, misapplication, abusea, or
environmental elements.

The only warranty extended to the purchaser
by The M¢Millen Division, 1s the above ex-
pressed warranty and there are no other war-
ranties, expressed or lmplied, of merchan-
tability, fitness for a particular purpose,
or otherwlise, which extend beyond the face
hereof, The McMillen Division shall in no
event be liable for labor or freight charges
or for consequentlal or incidental damages
including, but not limited to, injury to the
person or property of the purchasor or any
others, machine down time, and losses or ex-
penses incurred by the pursnasor arising from
the use of this equipment or from this agree-
ment, This warranty constitutes the entire
warranty of the manufacturer, The McMillen
Division, and nc oral representations, war-
ranties, or guarantees by any agent of
manufacturer or seller shall be binding on
The MeMillen Division, and no part of this
warranty may be modified or extended except
by expressed written consent of The McMillen
Division.

IMPROVEMENTS

MeMillen 1s continually attempting to nake
product lmprovements. We reserve the right
to make changes or improvements without
incurring any obligation to make these
changes or additions to equipment 3o0ld
previously.

ALWAYS REFER TO WARRANTY
REGISTRATION NUMBER, MODEL

NUMBER, AND SERIAL NUMBER WHEN

MAKING INQUIRIES ABOUT YOUR
DIGGERHEAD OR WHEN ORDERING
PARTS.

STAPLE WARRANTY
CARD HERE

—_—
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PROTECTED AGAINST BY MECHANICAL MEANS OR PRODUCT DESIGN,

ASAFETY INFORMATION

THE USE OF THIS EQUIPMENT 1S SUBJECT TO CERTAIN HAZARDS THAT CANNOT BE

READ AND UNDER-

STAND ALL SAFETY AND OPERATING INSTRUCTIONS BEFORE USING YOUR MCMILLEN

HYDRAULIC DIGGER,

FAILURE TO OBSERVE THE FOLLOWING SAFETY PRECAUTIONS

CAN RESULT IN DEATH OR SERIOQUS INJURY OR SERIOUS EQUIPMENT DAMAGE,

1.

9.

ALL BYSTANDERS SHOULD BE KEPT
A MINIMUM OF TEN FEET AWAY FROM
WORKING AREA OF DIGGER.

ALWAYS WEAR SAFETY EYE PROTEC-
TION WHEN OPERATING OR SERVIC-
ING DIGGER.

ALWAYS WEAR AN OSHA APPROVED
SAFETY HAT WHEN OPERATING OR
SERVICING DIGGER.

AVOID STEEP HILLSIDE OPERATION
WHICH COULD CAUSE THE VEHICLE
TO OVERTURN. CONSULT YOUR
VEHICLE OPERATOR'S MANUAL FOR
MAXIMUM INCLINE ALLOWABLE.

TRAVEL ONLY WITH DIGGER IN A
SAFE TRANSPORT POSITION TO PRE-
VENT UNCONTROLLED MOVEMENT.
DRIVE SLOWLY OVER ROUGH GROUND
AND ON SLOPES. TETHER DIGGER
WITH A CHAIN IF NECESSARY TO
PREVENT UNCONTROLLED SWINGING
OF DIGGER WHEN MOVING FROM

HOLE TO HOLE.

ALWAYS REMOVE DIGGER FROM VE-
HICLE WHEN TRANSPORTING TO AND
FROM JOB SITE.

LOWER DIGGER SAFELY TO GROUND,
TURN OFF VEHICLE ENGINE, AND
LOCK VEHICLE BRAKES BEFORE
EXITING VEHICLE.

ALWAYS LOCATE UNDERGROUND
ELECTRICAL WIRES, TELEPHONE
CABLES, GAS, WATER, AND SEWER
LINES BEFORE DIGGING.

MAINTAIN SAFE CLEARANCE FROM
OVERHEAD ELECTRICAL POWER LINES
AND AVOID CONTACT WITH ANY
ELECTRICALLY CHARGED CONDUCTOR.

io.

11.

12,

13.

14,

15.

DO NOT ALLOW ANYONE TO OPERATE
DIGGER WITHOUT PROPER INSTRUC=-
TION. OSHA REQUIRES THAT ALL
OPERATORS BE INSTRUCTED ON THE
PROPER OPERATION OF DIGGER
BEFORE THEY OPERATE IT.

ALWAYS OBSERVE ALL SAFETY IN=-
STRUCTIONS LISTED IN THE
VEHICLE OPERATOR'S MANUAL.

USE A PIECE OF CARDBOARD OR
WOODEN GUARD WHEN INSPECTING
FOR HIGH PRESSURE HYDRAULIC
LEAKS. FLUID IS UNDER PRES-
SURE THAT 1S GREAT ENOUGH TO
PENETRATE THE SKIN, CAUSING
SERIOUS PERSONAL INJURY.

BEFORE DISCONNECTING HYDRAU-
LIC LINES OR FITTINGS BE SURE
TO RELIEVE ALL PRESSURE.
BEFORE APPLYING PRESSURE TO
THE SYSTEM, MAKE SURE ALL
CONNECTIONS ARE TIGHT AND
THAT THERE IS NO DAMAGE TO
LINES, FITTINGS, AND HOSES.

FLOW AND PRESSURE GAUGES, FIT-
TINGS, AND HOSES MUST HAVE
OPERATING PRESSURE RATINGS OF
AT LEAST 25% HIGHER THAN HIGH-
EST PRESSURES OF THE SYSTEM.

NEVER ADJUST RELIEF VALVES TO
HIGHER PRESSURES THAN THOSE
SPECIFIED BY THE EQUIPMENT
MANUFACTURER.

OSHA REQUIREMENTS NOW MAKE IT THE
EMPLOYERS RESPONSIBILITY TO FULLY
INSTRUCT EACH OPERATOR IN THE PRO-
PER AND SAFE OPERATION OF EGQUIP-

MENT .,

BOTH EMPLOYER AND EMPLOYEE

SHOULD THOROUGHLY FAMILIARIZE
THEMSELVES WITH THIS MANUAL,



SKID STEER LOADER AND
OTHER QUICK ATTACH MOUNTINGS
ASSEMBLY & PARTS LIST

REF, # | ¥oMILLEN DESCRIPTION QY.

PART NUMBER REQ*D
1 VARIES Quick Attach Mounting Bracket 1
2 80-M2-28 Swivel Weldment 1
3 85-M2-9 Pin = 1%" @ x T%" Long 1
L] 85-P1-37 Pin Clip 2
5 * Diggerhead Assembly 1
é . Pin - 1x* # x 6" Long 3
7 b Pin Clip 2
8 VARIES Auger 1
9 & Grade 5 Bolt 1
10 + Nut 1

® PART OF DICGERHEAD ASSEMBLY. REFER TO DIGGERHEAD
ASSEMBLY PAGE FOR YOUR MODEL.




1.

2.

3.

7.

INSTALLATION INSTRUCTIONS FOR
SKID STEER LOADERS AND
OTHER MACHINES WITH QUICK ATTACH MECHANISM

5. FOR MODELS 230008, 270008,

Remove bucket from vehlecle quick attach
mechanism,

Attach quick attach mounting bracket(l)
to the vehicle quick attach mechanism.

Attach swivel weldment(2) to the guick
attach mounting bracket(l) with pin(3).
Secure pin(3) with pin eclips(y4)
provided.

Attach diggerhead assembly(5) to swivel
weldment (2) with pin(6). Secure pin(6)
with pin clips(7) provided.

Determine length of hydraulic heses and
brand and size of nydraulic quick coup=-
lers required to plumb diggerhead into
auxiliary hydraulic outlets. For pumps
with 1-15 GPM output, 1/2" ID hydraulic
hose should be used. For pumps with
over 15 GPM output, 3/4" ID hydraulic
hose should be used. Models 3000PB,
4800PB, B800OPB, 13000, and 18000 have
1/2" female N.P.T. fittings so one end
of each hose should have 1/2" male
N.P.T, fittings. Models 23000B,
27000B, and 32000B have 3/4" female
N.P.T. fittings so one end of each

hose should have 3/4" male N.P.T.
fittings. Other ends of hoses should
match hydraulic gquick couplers to be
used,

Attach hydraulic quick couplers, which
match quick couplers at auxiliary hyd-
raulic cutlets, to one end of each
hose. (Note: one layer of joint tape
should be used on all taper plpe thread
fittings. Do not let tape extend in=-
side of fitting and do not over tighten
fittings). Always use dust caps and
plugs on hydraulle quick couplers when
net in use.

Attach other ends of hoses to diggerhead
fittings. (See note in step 6 regarding
Jjoint connectlons.

Remove dust plug and cap from gquick
couplers on diggerhead hoses and connect
to quick couplers on auxiliary hydrauliec
outlets.

10.

11.

12.

AND 32000B ONLY.

These models require a 3/8" ID drain
line which must be plumbed directly
back to the hydraulile reservolr, Per-
manently attach one plece of 3/8" ID
low pressure hose from the hydraulic
reservoir along one of the auxiliary
hydraulic lines to auxiliary hydraulic
outlets. Connection to the hydraulic
reservoir can be made at an o1l fill,
oil level check, breather, or drain
opening. It is preferable to connect
at a point below the oll level to
prevent oil foaming. Install a 3/8"
male quick coupler and dust cap to the
other end of the drain line. To
prevent seal damage to the diggerhead
motor, make sure drain line is recuted
in such a way that pinching or kinking
of the hose cannot occur. Back pressure
in excess of 50 1lbs. through drain line
will also cause diggerhead motor seal
damage. Cut a second plece of 3/8" ID
low pressure hydraulic hose te run from
diggerhead to permanent drain line con-
nection on vehicle. Install the female
swivel to push lock fitting provided
with diggerhead to one end of hose,
Install a 3/8" female quick coupler and
dust plug to other end. Connect female
swivel end of hose to diggerhead. Con-
nect female quick coupler end to male
quick coupler permanently attached to
vehicle. Always use dust cap and plug
on quick couplers when digger is removed.

Attach auger(8) to diggerhead(5) with
bolt(9) and secure with nut(1l0) provided.

Slowly raise, lower, and tilt loader to
check for interferance and to make sure
all hoses are proper length and are not
being pinched or kinked.

Digger 1s now ready for use. Carefully
read and understand all safety and
operating instructions provided in this
manual prior to using digger.



BACKHOE MOUNTING ASSEMBLY

& PARTS LIST

REP, ¢

MaMILLEN
PFART NUMBER

DESCRIPTION

os
.

nigr
1 Bo-M2-21 Backhoe Swivel Base Weldnmant 1
2 B0=M2+164 1* Packhoe Adaptor Ear 2
2 80=M2-184 | 1-1/4" Backhoe Adaptor Ear 2
F] B0-M2-14B | 1-3/B" Backhoa Adaptor Ear 2
F 80=-R2=14 1=1/2" Backhoe Adaptor Ear 2
2 80-12-15 1+3/8" Backhoe Adaptor Ear 2
2 B0-M2-16 2" Backhos Adsptor Ear 2
2 BO~M2<16B | 2-1/2" Backhos Adspter Ear H
2 BO=M2=26C | 2+3/4" Backhoe Adapror Ear 2
3 B85-F2=85 1/2"=13 x 1=3/0" 3rade 5 Bolt ]
L} 85-P2-32 172" Lockwasher L}
-] 85=-P1=15 172" Hut ]
é . Diggerhead Aesembly 1
7 L Pin = 1=1/4" @ x 6% Long 1
a ] PMn Clip 2
9 VARIES Auger 1
10 . Grade 5 Bolt 1
1} L Nut 1

® PART OF DIOOERHEAD ASSEMBLY. REFER TO OIGGERHEAD
ASSEMBLY PAGE FOR YOUR MODEL.




2,

TA.

TB.

7c.

7D.

8a.

INSTALLATION INSTRUCTIONS
FOR BACKHOES

Rermove tucket from dipper arm and curl pin
connecticn, The dipper arm pin will be used
to attach backhoe mounting to backhoe dipper
arm. Curl pin will not be required for dig-
ger installation.

Assentle the backhoe adaptor kit by spacing
the two backhoe adaptor ears{2) to the same
width as the backhoe dipper arm and attach
them to the backhoe swivel base weldment(l)
with four bolts(3) provided, Secure bolts
(3) with lockwashers(4) and nuts(5) provided,
NOTE: WIDTH BETWEEN BACKHOE ADAPTOR EARS IS
ADJUSTABLE TQ FIT DIPPER ARMS FROM 3" TO
12-1/4% WIDE.

OPT;ONAL: After determining correct width,
backhoe adaptor ears{2) can be welded to
backhoe swivel base weldment(l).

Attach the assembled backhoe adaptor kit to
the dipper arm using the bucket pin removed
from bucket in step 1.

Attach diggerhead assembly(6) to backhoe
swivel base weldment(1l) with pin(7). Secure
pin(7) with pin ¢1lips(8) provided,

Diggerhead can be plumbed by hooking into an
auxiliary hydraulic cir¢uit if it exists or
by tapping into bucket curl cylinder ¢ircuit.

IF HOQKING TINTOQ AN EXTSTING AUXTLIARY HYD-
RAU'LTe STECUTT: Determine length of hydrau-
Ilic hoses and orand and size of hydraulie
quick ¢ouplers required to plumb diggerhead
into auxiliary hydraulic ocutlets, For pumps
with 1-15 GPM output, 1/2" ID hydraulic hose
should be used, For pumps with over 15 GPFM
output, use 3/4" ID hydraulic hose. Models
3000FB, 4800PB, BOOOPB, 13000, and 18000
have 1/2" female N.P,T. fittings s¢ one end
of each hose should have 1/2" male N.P.T,
fittings. HMHodels 23000B, 27000B, and 320003
have 3/4" female H,P.T., fittings so one end
of each hose should have 3/4" male N.P.T.
fittings. Other end of each hose should
mateh the hydraulic quick couplers to be
used.

Attach hydraulic quick couplers, which match
quick couplers at auxiliary hydraulic out-
lets, to one end of each diggerhead hose,
(Note: one layer of joint tape should be
used on all taper pipe thread fittings. Do
not let tape extend inside of fitting and do
not covertighten fittings). Always use dust
¢caps and plugs on hydraulle quick couplers
when not in use.

Attach other end of hoses to diggerhead fit-
tings. {(See note in satep 7B regarding Joint
connections).

Connect hydraulic quick couplers on digger-
head hoses to hydraulic quick couplers on
auxiliary hydraulic outlets.

IF TAPPING INTO BUCKET CURL CYLINDER CIRCUIT:

Determine length of hydraulic¢ hoses required
to plumb @iggerhead into bucket ¢url cylinder
circuit (can be run back to curl ¢ylinder
valve or to ¢url cylinder fittings on dipper
arm where steel hydraulic lines turn into
rubber lines). Refer to step TA for correct
hose ID size and hose end fittings.

és.

8c.

8Dn.

8E.

9.

10,

11.

12.

Install hydraulic guick couplers cnto bucket
curl cylinder lire fittings. This now gives
you a "guick-connec:t" point for the digger-—
head hydraulic lires and eliminates the need
to tighten fittings each time digger 1s in-
stalled or removed. (When diggerhead 1s re-
moved simply "gquick=-connec¢t™ curl ¢rlinder
lines back together and full operaticn of
bucket curl cylinder 1s restored}.

Attach hydraulic quick couplers, which match
quick couplers installed into bucket curl
eylinder lines, to one end of each diggerhead
hose. (See note in step 7B regarding Joint
connections). Always use dust caps and plugs
on hydraulie quick couplers when not in use.

Attach other end of hoses to diggerhead fit-
tings. (See note in step 7B regarding joint
connections).

Snap bucket curl c¢ylinder lines apart at
connection made in step 8B and connect dig-
gerhead lines to bucket curl cylinder lines.
Cover quick couplers on curl ¢ylinder lines
not being used with dust cap and plug.

FOR MODELS 230008B, 270008, AND
32000B ONLY.

These models require a 3/8" ID drain line
which must be plumbed girectly tack %o hyd-
raulic reservoir, Permanently attach one
plece of 3/8" ID single wire brald hose from
the hydraulie reservoir, along cne of the
auxiliary hydraulic lines or bucket curl cyl-
inder lines, out te the quick coupling point
for two diggerhead pressure linesz. Connec-
tion to the hydraulic reservolr can be made
at an oil f£ill, oil level check, treather, or
drain opening. It is preferable to connect
at a point below the oll level to prevent olil
foaming. Install a 3/8"™ male quick coupler
and dust cap to the other end of the drain
line. To prevent seal damage <o the digger-
head motor, make sure drain line s routed

in such a way that pinching or kinking of

the hose cannot occur. Back pressure in
excess of 50 1lbs. through drain line will
also cause diggerhead motor seal damage. Cut
a second plece of 3/8"™ ID single wire braid
hose long enough to run from diggerhead to
permanent drain line connection on vehicle,
Install the female swivel to push lock flt-
ting provided with diggerhead to one end of
hose. Install a 3/8" female quick coupler
and dust plug to the other end., Connect
female swivel end of hose to drain line oute
let on diggerhead. Connect female quick
coupler end to male quick coupler permanently
attached to vehicle., Always use dust cap and
plug on quick couplers when digger is removed.

Attach auger{9) to digferhead(ﬁ) with bolt{10)
and secure with nut(ll) provided.

Slowly activate backhoe swing left, »ight;
dipper out, in; and boom down, up control
valves to check for interferance and to make
sure all hoses are proper length and are not
being pinched or kinked.

Digger 1s now ready for use., Carefully read
and understand all safety and operating in-

structions provided in this manual prior teo

using digger.



80-A2-14 UNIVERSAL LLOADER ADAPTOR
ASSEMBLY & PARTS LIST

// L POSITION OF BRACKET MOUNTED FROM
// _~7 LIP OF BUCKET OR FORK LIFT FORK.

T P
1 DRILL ONLY BACK TWO HOLES THROUGH BUGKET,
: (8 LEAVING FRONT TWO BOLTS AGAINST LIP OF BUGKET.

POSITION OF BRACKET FOR
MOUNTING ON SIDE OF LOADER
ARM.
REF, # | McMILLEN DESCRIPTION QTY,
PART NUMBER REQ'D,
1 80-M2-23 Loader Bracke: Weldment 1
2 80=-M2-7 Loader Bracket Fad 1
3 80-M2-24 Swivel Weldment 1
1] §5=M2=9 Pin-1-1/4" @ x 7-1/4" Long 1
5 85-P1-37 Pin Clip 2
[ 85-P1-16 T/16"=14 x S" Grade 5 Bolt L}
7 85«F1+18 7/16" NHut L}
8 L] Diggerhead Assembly 1
g . Pin - 1-1/8" P x 6" Long 1
10 . Pin Clip 2
11 VARIES Auger 1
12 b Grade 5 Bolt 1
13 * Nut 1

# PART OF DIGGERHEAD ASSEMBLY, REFER TO DIGGERMEAD
ASSEMBLY PAGE FOR YOUR MODEL,



1.

SA.

6B.

6C.

6D.

Th.

INSTALLATION INSTRUCTIONS FOR 80-A2-14
UNIVERSAL LOADER ADAPTOR ASSEMBLY

80-A2-14 Universal Loader Adaptor can be
used to adapt your MelMillen Hydraulic Digger
to the side cf loader arm, lip of bucket, or
fork 1ift fork as well as other applicatlons.
(See assexbly diagram for clarification).

Place loader tracket pad(2) on the inside of
the loader arsm, top of bucket lip (for mount-
ing on lip of bucket, you'll need to drill
two 7/1€" holes through bucket), or on top
of fork 1ift fork., Place loader bracket
weldment(l) on outside of loader arm, bottom
of bucket lip, or on bottom of fork 1ift
fork. Insert four bolts(6) and secure load-
er bracket pad{2) and loader bracket weld-
ment(l) by tightening with four nuts(7) pro-
vided.

Attach swivel weldment(3) to the loader
bracket weldment{l) with pin(#). Secure pin
(4) with pin elips(5) provided.

Attach diggerhead assembly(8) to swivel welgd-
ment(3) with pin{9). Secure pin(9) with pin
elips(10) provided.

Diggerhead can be plumbed by hocking into an
auxiliary hydraulic circuit if 1t exists or
by tapping into the loader bucket tilt cyl-
inder circuit.
diggerhead
side shift
circulcr 1is

when mounting on forklifts
could be hooked into hydraulie
circuit i1f an auxiliary hydraulic
not avalilable.

INTD AN EXISTING AUY
: LIT: Jeternline length of nydrau-
Tic noses ana orand and size of hydraulic
quick couplers required to plumb diggerhead
into auxiliary hydraulic outlets. For pumps
with 1-15 SP¥ output, 1/2" ID hydraulic hose
should be used. Tor pumps with over 15 GPM
output, use 3/4" ID hydraulic hese, Models
3000PB, 4800PB, B80COPB, 13000, and 18000
have 1/2" fenale N.P.T. fittings so one end
of each hose should have 1/2" male N.P.T,
fittings. Models 230008, 27000B, and 32000B
have 3/4" female N,P.T. fittings so one end
of each hose should have 3/4" male N.P.T.
fittings. Other end of each hose should
mateh the hydraulic quick couplers to be
used.,

Attach hydraulic quick couplers, which match
quick couplers at auxiliary hydraulic out-
lets, to one end of each diggerhead hose.
(Note: one layer of joint tape should be
used on all taper pipe thread fittings. Do
not let tape extend inside of fitting and
do not overtighten fittings). Always use
dust caps and plugs on all hydraullc quick
couplers when not in use,

Attach other end of hoses to diggerhead fit-
tings. (See note in step 6B regarding joint
connections).

Connect hydraulie quick couplers on digger-
head hoses to hydraulic quick couplers on
auxilliary hydraullic outlets.

IFP_TAPPING INTO LOADER BUCKET TILT CYLINDER
IRCUIV: ODetermine length of hydraullc
hoses required to plumb diggerhead inte
buecket tilt cylinder clrcult (can be run
back to tilt cylinder valve or to curl cyl-
inder fittings on loader arm where steel hyd-
raulic lines turn into rubber lines), Refer
to step 6A for correct hose ID size and hose
end fittings.

7B,

7C.

7D.

7E.

10.

11.

12.

Install hydraulic quiek coupler:s onto bucket
tilt eylinder line fittings. This new glves
you a "quick-connect” point fecr the digger-
head hydraulic lines and elizinates the need
to tighten fittings each time Zdigger 1is in-
stalled or removed. (When diggerhead 1s re-
moved simply "quick-connect" tilt eylinder
lines back together and full cperation of
bucket tilt cylinder is restored).

Attach hydraulilc quick couplers, which match
quick couplers installed into bucket tilt
cylinder lines, to one end of each digger-
head hose. (See note in step 6B regarding
joint connections)}. Always use dust caps
and plugs on hydraullc quick couplers when
net 1n use.

Attach other end of hoses to diggerhead
fittings. Zee note in step E5 regarding
Joint connectlons).

Snap bucket tilt cylinder lines apart at
connection made in step TB and connect dig-
gerhead lines to bucket tilt cylinder lines.
Cover quick couplers on curl cylinder lines
not being used with dust cap and plug.

TP TAPPIMS TMTH FQRKLITT SINT SHTFT CTROUVIT:
efer to rorklift Installaticn Instructions
in this manual.

FOR MODELS 230008, 27000B, AND
32000B ONLY.

These models require a 3/8" ID drain line
which must be plumbed direc:ly back to hyd-
raulic reservoir. Permanen:ily z2ttach one
plece of 3/8" ID single wire braid hose from
the hydraulic reservolr, along one of the
auxiliary hydraulic lines or tucket tilt
eylinder lines, out to the gquick coupling
poeint for two diggerhead pressure lines.
Connection to the hydraulic reservolr can

be made at an oill fi1ll, oil level check,
breather, or drain opening. It 1s prefer-
able to connect at a peint below the oll
level to prevent oil foaming. Install a 3/8"
male quick coupler and dust cap to the other
end of the drain line. To prevent seal
damage to the diggerhead motor, make sure
drain line is routed in such a way that
pinching or kinking of the hose cannot occur.
Back pressure in excess of 50 lbs, through
drain line will also cause diggerhead motor
seal damage. Cut a second pilece of 3/8" ID
single wire braid hose long enough to run
from diggerhead to permanent drain line
connection on vehicle. Install the female
swivel to push lock fitting provided with
diggerhead to one end of hose. Install a
3/8" female quick coupler and dust plug to
the other end. Connect female swivel end
of hose to drain line outlet on diggerhead.
Connect female quick coupler end to male
gqulek coupler permanently attached to
vehicle, Always use dust cap and plug on
quick couplers when digger 1s removed.

Attach auger{ll) to diggerhead(8) with bolt
{12) and secure with nut(13) provigded.

Slowly raise and lower loader to check for
interferance and to make sure all hoses are
proper length and are not belng pinched or
kinked.

Digger 1s now ready for use. Carefully read
and understand all safety and operating
instructions provided in this manual prior
to using digger.



80-A2-245 FORKLIFT MOUNTING
ASSEMBLY & PARTS LIST

QUICK COUPLER
BREAKAWAY ASSEMBLY

ATTACH TO REAR
MAST OF FORKLIFT @

HOSES TO AUXlLIARY\
OUTLETS OR SIDE
SHIFT CIRCUIT

sif

HOSES TO DIGGERHEAD

REP. #] MoNILLEN DESCRIPTION
PART NUNBER

802265 Porklift Mounting Bracket
80-M2-24 Swivel Weldbent

85-M2=9 Pin - 1-1/8" @ x 7-1/%" Long
85-p1-37 Pin Clips

Diggerhead Assembly

. $in - 1-1/0" § x 6" Long

L Pin Cllps

VARIES Auger

L Grade 5 Bolt

5

il jonln]lriwin]e
-

S L B LB 1 Bl LA L B

Nut

-
-1
-

® PART OF DIGGERHEAD ASSEMBLY. NAEFPER TO DIGGERHEAD
ASSEMBLY FOR YOUR MOOEL.

10



SA.

5B.

SC.

5D,

6A.

6B.

INSTALLATION INSTRUCTIONS FOR 80-A2-245
FORKLIFT MOUNTING ASSEMBLY

Make sure two "T" locking handles zare
screwed completely out of mounting bracket.
Spread forks on fork 1ift to required width
and drive machine into the forklift mounting
bracket (1), Tighten both "T" locking
handles securely,

Attach swivel weldment(2) to forklift mount-
ing bracket(l) with pin{(3). Secure pin(3)
with pin clips(4) provided.

Attach diggerhead assembly(5) to swivel
weldment (2) with pin{6). Secure pin(6) with
pin ¢lips(7) provided,

Diggerhead can be plumbed by hooking into an
auxiliary hydraulic clrecuit 1f it exists or
by tapping into hydraulic side shift circuit,
All hoses to diggerhead should be routed
through a quick coupler breakaway bracket,
The quick coupler breakaway bracket lets
hoses travel with mast to eliminate tangling
of hoses in mast and serves as a breakaway
peint to prevent hose damage if mast is
lifted to high.

IF_HOOKING INTO AN EXISTING AUXILIARY HYD-
7: Determine length of hydrau-
1ic hoses and brand and size of hydraulic
quick couplers required to plumb diggerhead
into auxiliary hydraulic gutlets, For pumps
with 1=15 GPM ocutput, 1/2" ID hydraulic hose
should be used. For pumps with over 15 GPM
output, use 3/4" ID hydraulilc hose, Models
3000PB, 4800FB, 8000PB, 13000, and 18000
have 1/2" female N,P.T. fittings so one end
of each hose should have 1/2" male N,P,T.
fittings. Models 230008, 27000B, and 32000B
have 3/4" female N.P,T. fittings 50 one end
of each hose should have 3/4" male N,P.T.
fittings. Other end of each hose should
matgh the hydraulic quick couplers to be
used.

Attach hydraulic quick couplers, which match
quick couplers at auxiliary hydraulic out=-
lets, to one end of each diggerhead hose,
(Note: one layer of Joint tape should be
used on all taper pipe thread fittings., Do
not let tape extend inside of fitting and do
not overtighten fittings). Always use dust
caps and plugs on hydraulic quick couplers
when not in use.,

Attach other end of hoses to diggerhead fit-
tings. (See note in step SB regarding Joint
connections).

Connect hydraulie quick couplers on digger-
head hoses to hydraulie quick couplers on
auxiliary hydraulic outlets,

IF _TAPPING INTO RALU. C s
etermine length of hydraulic hoses required
to plumb diggerhead into hydraulic side shift
circuit. Refer to step 5A for correct hose

ID =ize and hose end fittings.

Install hydraulic quick couplers into hyd-
raulic side shift e¢ircuit, This now glves
you a "quick-connect"” point for the digger-
head hydraulic lines and eliminates the need
to tighten fittings each time digger is in-
stalled or removed, (When diggerhead is re-
moved simply "quick-connect" hydraulic side
shift circuit lines back together and full
operatiorn of side shift is restored,

L

6C.

6.

6E.

g.

10.

Attach hydraulic quick couplers, whizh match
quick couplers installed into hydraulic side
shift eircuit, to one end of each diggerhead
hose, (See note in step SB regarding joint
connections), Always use dust caps and
pluge on hydraulic quick couplers when not
in use.

Attach other end of hoses to diggerhead fit-
tings. (See note in step 5B regarding joint
connections).

Snap hydraulic side shift lines apart at
connection made in step 6B and connect dig-
gerhead lines to hydraulic side shift lines.
Cover quick couplers on side shift lines not
being used with dust cazp and plug.

FOR MODELS 23000B, 27000B, AND
32000B ONLY.

These models require a 3/8" ID drain line
which must be plumbed directly back to hyd-
raulic reservoir. Permanently attach one
plece of 3/8" ID single wire braid hose from
the hydraulic reservolr out to the quick
coupling point for two diggerhead pressure
lines, Connectlion to the hydraulic reser-
volr can be made at an oil fill, oil level
check, breather, or drain opening. It is
preferable to connect at a point below the
0il level to prevent oll foaming. Install a
3/8" male quick coupler and dust cap to the
other end of the drain line. To prevent
seal damage to the diggerhead motor, make
sure drain line is routed in such a way

that pinching or kinking of the hose cannot
occur, Back pressure in excess of 50 1lbs.
through drain line will also cause digger-
head motor seal damage. Cut a second plece
of 3/8" ID single wire braid hese long
enough to run from diggerhead to permanent
drain line connection on vehicle. Install
the female swivel to push lock fitting
provided with diggerhead to cne end of hose.
Install a 3/8" female quick coupler and dust
plug to the other end., Connect female
swivel end of hose to drain line outlet on
diggerhead, Connect female quick coupler
end to male quick coupler permanently
attached to vehicle., Always use dust cap
and plug on quick couplers when digger 1is
removed,

Attach auger(8) to diggerhead(5) with bolt
{9) and secure with nut(10) provided.

Slowly raise, lower, and tilt forklift
forks te check for interferance and to make
sure all hoses are proper length and are
not being pinched or kinked.

Digger is now ready for use, Carefully

read and understand all safety and operating
instructions provided in thls manual prior
to using digger.



80—-A2-67 THREE POINT HITCH MOUNTING
ASSEMBLY & PARTS LIST

{

12

MeMILLEN DESCRIPTION QTY,
PART NUMBER Q'D.
1 B0-M2-63 A=Frame Weldment 1
2 Bo-M2-68 Bacm Weldment 1
3 85-F2-24 Catogory I & II Reversibls 2
Lift Arm Pin With Nut &
Lockwasher
[} 83-K1-26 Category IIT Bushing 2
1-7/16" OD x 1-1/8" ID x
1-5/8% Long
5 85-M2-9 Pin -« 1-1/4" ¢ x T-1/4" Lgd
(] B5«F1-37 Pin Clip
T 83-M1-1h Category I Bushing 1" 0D x
3/4" ID x 1-5/16" Long
8 83-M1-32 Category III Bushing 1-1/M% 2
OD x 1™ ID x 1.3/8" Long
9 85-M1-31 Pn - 1" & x 5=-3/4" Long 1
10 0-M2-24 Swivel Weldment 1
11 * Diggerhead Assembly 1
12 s Pin = 1.1/48" @ x 6" Long 1
13 s Pin Clip 2
1% VARIES Auger 1
15 ol Orade 5 Bolt 1
16 * Nut 1

PART OF DIGGERHEAD ASSEMBLY.
ASSEMELY PAGE FOR YOUR MODEL.

REFER TO DIGGERHEAD
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INSTALLATION INSTRUCTIONS FOR 80-A2-67
THREE POINT HITCH MOUNTING ASSEMBLY

Mount the boem weldment(2) %o the upper
hitch point on the tractor. If vour tractor
is Categery I you will need bushing(7). If
your tractor is Category II, bushing (7)
will net be required but shculd be saved for
possible future use., For Category III
tractors, replace the upper hitch pin in the
tractor with top link pin(9). Use the two
bushings (8) in the holes on each side of the
upper hitech point., Secure pin{(9) with two
pin clips(6) provided. -

Slip the tractor lower link ball joints over
the A-Frame weldment(l) 1lift arm pins(3).
If your tractor is Category I you will need
te use the smaller diameter end of the re-
versible 1lift arm pins(3). If your tractor
is Category II you will need to use the
larger diameter end of reversible 1lift arm
pins(3). For Category III tractors, an
additional set of bushings(4) are supplied
to slip over category II pins. Secure lift
arm pins(3) with pin clips provided on your
tractor. FOR BEST DIGGING ZESULTS AND
STRAIGHTER HOLES, IT IS RECOMMENDED THAT
RIGID STABILIZERS BE USED ON THE LOWER LIFT
ARMS OF THREZ POINT HITCH.

Raise the boom weldment(2) and attach A-
Frame weldment(l) te the center tube on the
boom with pin(S). Secure pin{(S) with two
pin eclip=s(6) provided.

Attach swivel weldment(10) to the boom weldw
ment(2) with pin(5). Secure pin(S) with pin
clips(6) provided,

Before proceding further, very slowly raise
and lower the boom using the tractor 1lift
control to check for interference at the
uypper hitch point., If there is interference,
adjust the lower links as described in your
tractor owners manual. For best results
pin hole in the swivel weldment(10) should
be 72 to TB inches from the ground in the
highest positien.

Attach diggerhead assembly(ll) te swivel
weldment (10) with pin(12). Secure pin(1l2)
with two pin clips(1l3) provided.

Determine length of hydraulic hoses and
brand and size of hydraullc quick couplers
required te plumb diggerhead into auxiliary
hydraulic ocutlets, For pumps with 1-15 GPM
output, 1/2" ID hydraullc hose should be
used, For pumps with over 15 GPM output,
use 3/4" ID hydraulic hose., Models 3000FPE,
4800FB, 8000PB, 13000, and 18000 have 1/2"
female N,P.T. fittings so one end of each
hose should have 1/2" male N.P.T. fittings.
Models 23000B, 270Q00B, and 32000B have 3/4"
female N.P.T. fittings so one end of each
hose should have 3/4" male N.P.T. fittings.
Other end of each hose should match the
hydraulic quick couplers to be used,

the

8.

10.

11.

12.

13.

Attach hydraulic quick couplers, wiich mateh
quick couplers at auxiliary nydraullc cut-
lets, to one end of each diggerheai hose.
{Note: one layer of joint tape should be
uzed on all taper pipe thread {ittings. Do
not let tape extend inside of fitting and do
not overtighten fittings}. Always use dust
caps and plugs on hydraulic quick coupliers
when not in use.

Attach other end of hoses to diggerhead fit-
tings. (See note in step B regarding Joint
connections),

Connect hydraulic quick couplers on digger-
head hoses to hydraulic quick couplers on
auxiliary hydraulic outlets.

FOR MODELS 230008, 270008, AND
32000B ONLY.

These models require a 3/8" ID drain line
which must be plumbed directly back to hyd-
raulic reservolir. Permanenzly attach one
piece of 3/8" ID single wire braid hose from
the hydraulic reservoir out te the quick
coupling point for two diggerhead pressure
lines. Connection to the hydraullec reser-
voir can be made at an oil fill, oil level
check, breather, or drain opening. It is
preferable to connect at a point telow the
oll level to prevent oll foaming. Install

a 3/8" male quick coupler and dust cap to
the other end of the drain line. T2 prevent
seal damage to the diggerhead motor, make
sure drain line 1s routed irn such a way that
pinching or kinking of the hose canrot oceur,
Back pressure in excess of 50 lbs, through
drain line will alsc cause &iggerhead motor
seal damage. Cut a secoend plece cf 3/8" ID
single wire braid hose long encugh to run
from diggerhead to permanent drain line
connection on vehicle. Install the female
swivel to push lock fitting provided with
diggerhead to one #nd of hose, Install a
3/5" female quick coupler and dust plug to
the other end. Connect female swivel end of
hose to drain line outlet on diggerhead.
Connect female quick coupler end to male
quick coupler permanently attached to
vehicle, Always use dust cap and plug on
gquick couplers when digger is removed.

Attach auger{l4) to diggerhead(1ll) with bolt
(15) and secure with nut(16) provided,

Digger 1s now ready for use, Carefully read
and understand all safety and operating in-
structions provided in this manual prier to
using digger.



80-A2-226 DOWN PRESSURE KIT
ASSEMBLY & PARTS LIST

"P® Po

To Tractor
Remote

Outlet

rt

REP. McMILLEN DESCRIPTION QTY.
PART NUMBER REQ'D,

1 BO-M2-147A | Pivot Push Ara Weldment 1

2 80-42-1478 | Push Block Weldment 1

3 80-M2-107B2 | Push Block Pad 1

L] 85-M2-105 Pin=1-1/4" @ x 10-5/16"Lg 1

5 ] 8s-P1.15 1/2° Mut %

6 |Bs-Pi-37 Pin Clip .

7 85-Pl=99 1/2°=13 x 6® Grade 5 Bolt 8

8 BS-P2~-32 1/2" Lockwasher ]

14

REF. #] MeMILLEN DESCRIPTION QTT.
PART NUMBER REQ'D,
9 88-P2-93A 1/&" NPT Breather Vent 1
10 BSuM1-31 Pin=-1® @ x 5=3/4" Long 1
11 88-p2-204 2° x 8° Cylinder 1
12 88-P2-208A | Pin = 1" 2 x 3° Long 1
13 85-P2-2048 | Pin Clip 1
18 8B-P2-205 Relief Valve 1
15 88-P2-208 Hoze Asaecbly 1
16 88-p2-209 Fipe Bushing 1




1,

2,

3.

S.

1.

INSTALLATION INSTRUCTIONS FOR
80-A2-226 DOWN PRESSURE KIT

DOWN PRESSURE KIT ASSEMBLY IS DESIGNED
FOR ADAPTATION TO McMILLEN # 80-A2-67
3-POINT HITCH MOUNTING ONLY. DO NOT
ATTEMPT TO ADAPT TO ANY OTHER McMILLEN
3-POINT MOUNTINGS.

TRACTOR MUST BE EQUIPPED WITH 3-WAY OR 4-
WAY REMOTE CONTROL VALVE AND OUTLETS.

TO AVOID POSSIBLE INJURY, REMOVE AUGER
AND DIGGERHEAD FROM BOOM BEFORE INSTALLA=
TION OF DOWN PRESSURE KIT.

Remove existing A-Frame to boom pin.

Flat plate side of A-Frame must be facing
tractor. Install pivot push arm weldment
(1) to boom and A=Frame with pin(4)}.
Secure pin(4) with two pin c¢lips(6) pro-
vided. Reconnect boom to upper hitch
point on tractor.

Raise boom to maximum 1ift helght.,

Attach rear of cylinder (11}, with hose
port up, to pivot push arm weldment(l)
with pin(10) provided. Secure pin{(l0)
with two pin clips(6) provided, Retract
eylinder{ll) to its minimum length. Push
pivot push arm weldment(l) so that face
is resting firmly against plate side of
A-Frame,

Loosely assemble push block weldment(2)
and push block pad(3) to boom using four
bolts(7), nuts(5), and lockwashers(8)
provided. Do not tighten bolts yet.

Attach rod end of cylinder(ll) to push
bloek weldment(2) using pin(12). Secure
with pin elip(13) provided. Tighten

10.

11.

12.

four bolts{7) on push block weldment(2)
and push block pad(3) evenly, making sure
bracket 1s straight and square.

Attach hose assembly(1l5) to cylinder port
facing up, at rear of cylinder. (Note:
One layer of Joint tape should be used on
all taper pipe thread fittings. Do not
let tape extend inside of fitting and do
not over tighten fitting).

Attach other end of hose(l5) to one of
the "P" ports on relief valve(ll). See
note in step 9 regarding Jolnt connec-
tions.

Attach a sultable quick coupler tip to
the other "P" port on relief valve(ll),
The coupler tip 1s not included and must
be obtained locally. Connect guick coup-
ler tip and relief valve{l4) to a remote
hydraulic outlet on rear of tractor. If
tractor is equipped with a l-way remote
eontrol valve, there will be two outlets,
Either one can be used depending upon
which direction the operator prefers to
move the control valve lever to apply
down pressure,

The hose and fittings to connect the re-
lief valve (port marked "tank") to the
tractor reservoir should be obtained
locally. Hose and fittings must have a
minimum pressure rating of 2500 PSI and
should be 1/2"™ ID hose. The connection
to reservoir can be made at an oll fil1,
o1l level check, breather, or draln open=-
ing. It is preferable to connect at a
point below the oil level to prevent oll
foaming. The "tank" port on rellef valve
is 1/2%" NPTF.

OPERATING INSTRUCTIONS FOR
80-A2-226 DOWN PRESSURE KIT

BEFORE OPERATING DOWN PRESSURE KIT, MAKE
SURE ALL HOSES ARE CLEAR OF ALL BOOM,
A-FRAME, AND PIVOT PUSH ARM MOVEMENT.

To apply down pressure, move the remote

outlet control valve lever in the proper
direction.
down pressure will be applled. Use only
enough down pressure to assure positive

penetration of auger into the ground.

As long as lever 1s activated,

15

3.

Excessive down pressure will cause the
auger to stall.

To raise the boom, return control valve
lever for down pressure to the neutral
position, Activate 1ift arm control

valve lever to raise boom. (NOTE: NEVER
ATTEMPT TO RAISE BOOM WITH DOWN PRESSURE
CONTROL VALVE ACTIVATED. SERIOUS PERSONAL
INJURY OR EQUIPMENT DAMAGE MAY RESULT).



OPERATING INSTRUCTIONS FOR
McMILLEN HYDRAULIC DIGGERS

After all installation instructicons have
been cormpleted and safety information
has beer read, the McMillen Hydraulic
Digger is now ready for use.

Lock vehlcle brakes before starting to
dig.

With the auger raised off of the ground,
activate the digger control valve to
determine position contrel valve lever
must be in to turn auger in a ferward
(clockwise) rotation. This is the dig-
ging position.

Before beginning to dig, experiment with
auger speed to determine a suitable
auger RPM. To increase auger RPM, in-
crease vehlcle engine RPM. To decrease-
auger RPY, decrease vehicle engine RFPM.

Return digger control valve to neutral
pesition to stop the auger. Lower the
auger to the ground so that only the
center pelint penetrates the ground.

Activate digger control valve so auger

is turning in a forward (clockwise) ro-
tatlon. Use only enough down pressure

to assure positive penetration of auger
into the ground. Excessive down pres-

sure will cause the auger to stall.

When the auger has penetrated the ground
about 2L inches, raise the auger from
the hole to clear the dirt out. Repeat
this prccedure until the desired hole
depth 1s obtalned.

Once the required hole depth is reached,
allow the auger to turn a few seconds at
this depth to clean the hole. (Note:
For cleaner holes that require no manual
hole cleaning labor, refer to informa-
tion on our patented Hole Top Sweep in
this manual).

9.

10.

11.

12,

13.

14,

Return the digger control valve to the
neutral position to stop the auger.
Raise the auger out of the hole, move
away from hole, then activate digger
control valve to spin loose soil off of
auger., (Note: do not reverse rotation
of auger to remove from hole as loose
501l on auger flights will fall back in-
to the hole.

In some soil conditions or when exces-
sive down pressure 1s applied auger may
screw into ground and become stuck caus-
ing digger to stall. Do not attempt to
raise the auger out of the ground. To
remove the auger reverse the rotation
(counter-clockwise) of the auger by mov-
ing the control valve lever to the re-
verse position and s=lowly raising the
auger. Once unstuck, return the control
valve lever to the forward (clockwise)
rotation position and continue digging.

If the auger becomes stuck under rocks
or tree roots, do not attempt to ralse
the auger out of the ground. See step
10 for proper procedure of relieving the
auger.

If the auger hits a large obstruction,
the vehlcle hydraulic relief valve will
open and bypass the oil to stop (stall)
the auger. This does not damage the
unit in anyway but serves as a protec-
tive device. Whenever this happens,
simply reverse the auger rotation and
ralse the auger. Once unstuck, you can
continue digging.

Avold excessive side loading to hydrau=-
lic digger which can cause auger or out=-
put shaft damage.

Keep auger teeth and points in good con-
dition. Always have spares on hand so
they can be replaced as wear is detected
to avold damage to tooth holders and
auger flighting.



MODELS 13000, 18000 PLANETARY GEAR
REDUCTION SERVICE PROCEDURES

(....continued from previous page)

HUB-SHAFT SUB-ASSEMBLY

1.
2.

3.

&,

5.

6.
7.

9.

10.

11.

14,

15.

16.

011 output shaft({lA) and bearing cone(lD).

Press bearing cone(lD} onto the end of output
shaft(li) that has the retaining ring groove.

Stand hub(1G) on its small diameter end.
Press bearing cup(lE) down into hub(1G).
NOTE: Make sure that the cup sits square with
the counterbore before pressing.

Turn hub(1G) over so that it rests on its
large diameter end. Press bearing cup{l1C) in-
to the small diameter end of hub(lG). NOTE:
Make sure that the cup sits square with the
counterbore before pressing.

With hub(lG) still standing on its large di-
ameter end, place output shaft{li} into hub
(1G) so that the end of the shaft with the re-
taining ring groove points down.

011 output shaft{lA).

Press seal(lB) into the counterbore in the
small diameter end of hub{1G). The closed
face of the seal should be up.

Turn hub(1G) over so that its small diameter
end points down. Press bearing cone{lF) onto
output shaft(1lA). Rotate the hub while press-
ing the bearing. Stop pressing when the hubd
starts to resist rotating.

Place spacer(lH) onto output shaft(lA) so that
it rests on top of bearing cone{lF).

Using retaining ring pliers, place retaining
ring(ll) into the groove on output shaft(lA),
Use a soft punch against the retaining ring to
make sure that it is seated. CAUTION: Safety
glasses should be worn during this prozedure.

Hit the end of output shaft(lA} once or twice
with a soft face hammer. Turn the shaft in
both clock-wise and counterclockwise direc-
tions while hitting the shaft, This will seat
the bearing cone against the spacer and re-
taining ring, allowling necessary endplay in
the hub-shaft sub-assembly.

Turn hub(1lG) over so that 1t rests on its
large diameter end.

Measure the endplay in the hub-=shaft sub-as-
sembly. To do this, follow steps a-c.
Mount a dial indicator on hub(l3). Locate
the dial rod on top of output shaft{lA),
Lift up on the output shaft until the needle
on the dial stops moving.
Read the dial. The reading on _the dial
should be no greater than 0.008 inch.

Apply a light coat of "Never-Seize” to the
three pipe plugs(1lJ).

Tighten pipe plugs{lJ) into the three pipe
plug holes on hub{1G).

At this point the hub-shaft sub-assembly is
complete.

MAIN ASSEMBLY

1.

2,

3.

Position hub(1lG) on 1tz output shaft(lia) so
that the hub's small dlameter end polnts down.

Mark zhe four shoulder bolt holes in hub(1lG)
with chalk so that they can be aligned with
the shoulder bolt holes in the ring gear{2) in
a later step.

Grease "2" ring(5).

a4,

9.

10.

11.

12.
13.
14,

15.

16.

17.

18.
19.

20.

21.
22.

23.

Place "O" ring(5) into the counterbore of hub
(1G). CAUTIOH: Beware of sharp edges and
burrs around the counterbore when 1lnstalling
the "0" ring. HOTE: "O" rings may be
stretched to it the counterbore. If an "O"
ring has been stretched too nuch, simply
squeeze the "0" ring together bilt by bit as
you place it around the counterbore. It can
be made to fit exactly.

011 all exposed surfaces inside hub(1G).
041 carrier sub-assembly(3).

Place carrier sub-assembly(3), with spline
%onnections down, into mesh with output shaft
1a).

Place ring gear(2), with squared shoulder side
down, into mesh with the planet gears(3F) of
the carrier sub-assembly. Make sure that the
shoulder bolt hole that is marked with an "X"
on the ring gear aligns with any one of the
marked shoulder bolt holes on the hubd., The
X" should be on the cover side of the ring
gear.

Start one half of retaining ring{(20} into the
groove inside input gear(9). Use a soft punch
to press the remaining half of the retaining
ring into the groove,

Insert input gear{9), with large diameter end
down, into mesh with planet gears(3F).

Place large thrust washer(ll) over input gear
{9) so that it rests on carrier housing(3a).

011 all exposed surfaces inside hub(1G).
Grease "0" ring(5}.

Place "O" pring(5) into the counterbore of
cover(6). CAUTION: Beware of sharp edges and
burrs around the counterbore when installing
"O" ring. HOTE: "O0" rings nay be stretched =2
fit the counterbore, If an "O" ring has teen
stretched too much, simply squeeze the "O"
ring together bit by bit as you place it
around the counterkore. It can te made %o
exactly.

A -

Place cover{(6) on top of ring gear(2) so that
the two pipe plug holes in the cover lire up
between the pipe plug holes in the hub. Align
the bolt holes in the hub and cover.

Place the fcur shoulder bolts{lk) into the
shoulder bolt holes marked an the hub and
tighten by hand.

Place the eight grade B8 bolt3(12) into the re-
maining bolt holes and tighten.

Apply 23-27 ft.-1bs. of torgue to all bolts.

Apply a light coat of "Never-Seize™ to both
pipe plugs(13).

Tighten pilpe pluegs(l3) into the two pipe pluz
holes on cover(6).

Roll test the unit.

Leak test the unit at a pressure of 5 psi for
2=3 minutes.

At this point the unit 1s tomplete,



MODELS 23000B, 270008, 320008
HYDRAULIC MOTOR ASSEMBLY

=t b

WHEN ORDERING PARTS PLEASE PROVIDE THE POLLOWING:
(a) McMillen Model #
(b) Motor Part #
{e) Mator Serial # .
(Items b & ¢ are found on metal tag rivited to item F17 Cover)

MODELS 23000B, 27000B, 32000B
HYDRAULIC MOTOR PARTS LIST

REF., # McMILLEN DESCRIPTION QTY., 2300031270008 320008
PART NUMBER REQ'D.

1 81-A3-500 | Snap Ring 1 X x X
3 81-A3=501 | Lip Seal 1 X X X
L] 81-A3-502 | Shatt End Cover 1 X X X
5 81-43-503 | Cheek Assembly 2 X X X
6 81-A3-504 | Ring Seal 2 X X X
7 81-43-505 | Roller Bearing L] X X X
8 81-43-506 | Pocket Seal Set 1 X X X
9 81-A3-507 Thrust Plate F X X X
10 81-43-508 | Shart L Driven Gear Set 1 X

10 81-43-509 { Shaft & Driven Gear Set 1 X

10 81-43-510 ] Shaft & Driven Gear Sst 1 X
11 81-43-511 { Oasket Seal 2 b 4 X X
12 81-43-512 | Oear Housing 1 X

12 81-43-513 | Gear Housing 1 X

12 81-43-514 | Gear Housing 1 X
12A 81-A3=515 [ Dowel Pin L) X X X
17 81-A3-516 | Port End Cover 1 X X X
18 81-43-517 | Washer Yy X X X
13 81-43-518 | Cap Screw ] X
19 81-43-519 | Cap Serew L} X

19 81-A3-520 | Cap Screw L] X
NS 81-A3-521 | Seal Retalner 1 X X X
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MODELS 230008B, 270008, 32000B
HYDRAULIC MOTOR SERVICE PROCEDURES

GENERAL INSTRUCTIONS

To facilitate the repailr of these units - and
before any work 1s done - we suggest that you
first read all of the steps used in disas-
sembly and all of the steps used in building
up the unit,

Dirt is the enemy of any hydraulic system.
The f{irst requirement of gcod maintenance of
hydraullc eguipment 1s cleanliness. MAKE
SURE YOU DISASSEMBLE AND ASSEMBELE YOUR HYD-
RAULIC EQUIPHENT IN A CLEAN AREA.

It is important to airblast all parts and
wipe them with a clean, lintless cloth before
assembly.

USE CAUTION IN GRIPPIMG ALL PARTS IN THE VISE
TO AVOID DAMAGING MACHINED SURFACES,

CAUTION:

1. If prying off sectlons becomes necessary,
take extreme care net to mar or damage
machined surfaces., Excessive force while
prying can result in misalignment and
seriously damage parts.

2. If parts are stubborn during assembly, do
not force them and never employ an iron
hammer.

3. Gears are closely matched, therefore they
must be Kkept together as cets when re-
moved from a unit. Handle with care to
avold damage to the Jjournals or teeth.

4, Never hammer roller bearings into bores.
Use only an arbor press or other sultable
tool.

MOTOR DISASSEMBLY

1. Mount the pump in a vise with the shaft
end pointing down. Index mark all sec-
tions with a punch. B2e sure to align
these marks when reassembling.

2. Remove the U cap screws with a socket
wrench,

3. Lift off the port end cover. If neces-
sary to pry loose, refer to caution note.
If the thrust plate remains in the gear
housing, 1t can be tapped out later with
a wooden harmer handle. Be careful not
to distort the thrust plate.

4, Lift or pry off the gear housing, Be
careful not to damage machined surfaces.
If the thrust plate remains in the gear
housing, remove as described in Step 3.

5. Remove the driven gear and the integral
gear and drive shaft. Keep these to-
gether as they are a matched set, Ex-
amine and replace if necessary. Be care=
ful not to damage the machined surfaces
of the gears,
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6. Pry the thrust plates from the shaft end
eover, port end cover, or tearing carrler
with a screwdriver or similar tool,

Avoid distorting the thrust plates,
Visually inspect thrust plates for wear
or damage. Replace if necessary. Remove
and discard all rubber pocket seals and
gasket seals,

7. Examine all roller bearings for scoring,
spalling, or pitting. If replacement is
necessary, remove the bearings with a
bearing puller.

8. It is generally advisable to replace ring
seals when rebullding unit. To replace,
remove the drive gear tearing with a bear-
ing puller and remove ring seal from the
bottom of bearing bore.

9. Grip the shaft end cover 1rn a vise with
the mounting face down. Renmove double
1lip seal by inserting a screwdriver
into the notech between the deuble 11
seal and the shaft end cover. 7ap the
seal out and discard.

MOTOR ASSEMBLY

1. Stone off all machined surfaces with a
medium grit cartorurndum stene,

2. If bearings have been remcved, dedburr
bearing bores. Rinse parts Iin a solvent.
Alr blast all parts and wipe with a clean
lintless cloth before starting assembly.

3. Orip shaft end cover in vise with mount-
ing face down., ZIxamine plug or 2 check
valves to be sure they're tightly in

place., Replacerment 15 necessary only if
parts are damaged., ZRemove with screw-
driver,

b, If plug or check valves are being replaced,
serew in new parts tightly. Stake plug
with prick punch at both ends of screw-
driver slot and around edges. Screw check
valves in tightly with tool. PFeen edge of
hole 1/32" to 1/16" with 1-1/2" diameter
steel ball,

5. If ring seals are being replaced, insert
into bottom of drive gear bearing bore.
The notch in the ring seal MUST BE VISIBLE.
This is a check to be certaln the notched
side is next to the bearing.

6. If any bearings have been removed from
the shaft end cover or port end cover, re-
place the bearings by pressing them into
the bearing bore with an arbor press,

continued to next page.....



MODELS 23000B, 27000B, 32000B
HYDRAULIC MOTOR SERVICE PROCEDURES

(.—.continued from previous page)

7. Before inserting a new lip seal in the
shaft end cover, coat the outer edge of

the 1lip seal and i1ts recess with Permatex

Aviation Form-A-Gesket No. 3 Non-harden-
ing Seelant or equivalent. With the
metal side of the 1lip sesl up, press it
into the mounting flange side of the
shaft end cover with an arbor press and
bar. Do not attempt to bottom-out =eal;
press in only until it is flush with the
face of the recess., Wipe off surplus
sealant.

8. Check all thrust plates for wear, FHeo

place if necessary.

9. Grip the shaft end cover in a vise with
the mounting face down. Cut 2 pocket
seals 7/32" long from the pocket seal
strip. Grease these pocket seals well
and insert them into the middle slots on
the reverse side of the thrust plate,

10. With the pocket seals facing down, place
the thrust plate over the bearings in
the shaft end cover. Tap thrust plate
with &2 soft hammer to about 1/32" from
the machlined surface,

11. Cut Y4 pocker seals approximately 1/4"
long from the pocket seal strip. Grease
the pocket sesls well and insert one
pocket seal into each of the slots in
the thrust plate., Push each pocket seal
8ll the way in so that it touches the
roller bearings, Tap the thrust plate
down firmly against the machined surface
with a soft harmer, Use a sharp razor
blade to trim exposed end of the pocket
seal square and flush with the thrust
plate.

12. Apply masking tape to splines on drive
shaft to prevent seal damage, Lightly
grease the drive shaft., Insert the
integral gear and drive shaft into the
shaft end cover with a twisting motion.
Be careful not to damage the double 1lip
seal, Push down carefully until the
gear rests ageinst the thrust plate,
Insert the driven gear.

A

13.

1,

15,

16.

17.

Grease the new gasket seals and insert
them into the grooves in both sides of

all gear housings. Examine all dowel pins,
Before inserting a pin, make certain the
hole 18 clean and free from burrs., Start
pin into hole gently and stralght, tapping
lightly with a soft hammer,

Slide the gear housing over the gears and
tap it with a soft hammer until it rests
tightly against the shaft end cover. Be
eareful not to pinch the gasket seal,
Squirt oll over the gears to provide
initial lubrication when pump 1s started.
Line up the dowels with the matching holes,
When parts are parallel, squeeze them to-
gether or gently tap alternately over
dowels with & plastic hammer until the
parts become parallel and move smoothly
together. Do not force.

Place the port end cover over the gear
Journals and tap tightly against the gear
housing. Be careful not to pinch the
gasket seal, Align the dowels with the
holes in the mating casting. Being care-
ful not to pinch the gasket seal, tap the
port end cover lightly in the center be-
tween bearing bores to engage the dowels
and to move parts together in final
seating.

Thread the & fasteners into the shaft end
cover and tighten alternately or cross-:

corner. Rotate the drive shaft with a 6"
wrench to make certalin there 1s no bind-

ing ip the pump.

After the fasteners are tight and vou are
sure there is no internal binding, torgue
the dlagonally opposite fasteners to 200
ft. 1bs, (2400 in. 1bs.).



MODELS 230008, 270008, 32000B
PLANETARY GEAR REDUCTION ASSEMBLY
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MODELS 230008, 270008, 32000B
PLANETARY GEAR REDUCTION PARTS LIST

WHEN ORDERIHG PARTS PLEASE PROVIDE THE FOLLOWING:

(a) MaMlllen Modsl # .
(b) Planetary Model 7 .
(o) Planetary Serial 7 .

(Items b 3 o are found on matal tag rivited to ltes 46 Cover)

REF, #)] MeMILLEN DESCRIPTION QTY. FHB!. 4 | MeMILLEW DESCR1PTION qTT.

PART NUMBER REQ'D PART NUMBER REQ'D.
1A 87=A3=301 | 2" Round Output Shaft 1 r 87=A1=318 | Clueter Gesr 3
1A B7=A3=381 | 2% Hex Qutput Sheft 1 30 87=-43=-319 | Rell Pin 3
13 87-A3=302 | Sesl 1 [} 87-43=320 | Ring Gesr 1
1c A7+A3=303 | Bearing Cup 1 s 87=-A3=321 “0" flng 2
1:] 87=-A3=308 Bearlng Cone 1 ] 87-A3=322 Cover 1
1E 87-A3-305 | Bearing Cup 1 T B7-A3=-332 | Input Shafe 1
1r 87+A3=-306 | Bearing Cone 1 ] B7-A3+333 | 1nput Cear 1
16 37=A3=307 | Hub 1 9 87-A3=33% | Thrust Spacer 1
1H 87-A3+308 | Spacer 1 10 87-A3=335 | Thrust Wesher 1
11 87-A3-309 3 Retalnlng Ring 1 11 87-A3=326 | Thrust Washer 2
p g 87-A3=310 ?lpe Plug k] 12 B7=-A3-327 | Balt ]
2 87+A3=311 | Intsrnal Geer 1 13 A7-A3=-328 ] Shoulder Bolt L
3A 87=43=313 | Carrier 1 14 87-A3-336 | Coupling 1
38 87-A3=314 | Thrust Washer 5 15 87-43-337 | Retalning Ping 1
3¢ B7=A3=315 | Nesdls Roller 95 16 B7-43=334 | Thrust Washer 1
o 87=A3+316 | Spacer 3 17 87-43=239 | Thrust Desring 1
k11 §7-A3=-317 | Planet Shaft 3 19 97-A43-330 { Thrusc desher 1
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MODELS 23000B, 27000B, 32000B PLANETARY
GEAR REDUCTION SERVICE PROCEDURES

MAIN ASSEMBLY PROCEDURE

DISASSEMBLY PROCEDURE

1.

2.

3.

11.

12.

13.

Cover Bolts(12)L(13) and
from the unit.

Lozsern all 12
drein the ofl

Kemcve the 12 Cover Bolts(12)&(13) and
11t off the Cover(6). HRemove and discard
the "0" Ring(5) from the counterbore of
the Zover(6).

Femove the Coupling(l4) and Thrust Washer
{10). Thrust Washer(10) may stick to
Counterbore in Cover(6).

Lift out the Carrier Assembly(3) and top
Thrust Washer{ll), This Thrus:t Washer(1l)
may stick to the inside of the Cover{6).

Remove Input Shaft and Gear Assembly(7),
(8), (9), (15), (16), and (17).

Lifr out the Internal Gear(2) and Thrust
Was=er{11). The Thrust Washer{1ll) may
sticr to the under side of the Carrier(3).

Remcve the Retaining Ring(ll) from the
Qutpusz Shaft{lA) and discard. CAUTION:
Eve Protection should be worn durifig ne-
taining Ring{lIl) removal,

Remsve Bearing Shim{lH) from the Cutput
Shaf:(1r).

The Cutput Shaft{(lA)} may now be pressed
out of the Hub{1G).

The Eearing Cups{1C)&{1E) will remain in
Hub(16) as will Bearing Cone{(lF). Bearing
Cone{lD) will remain on the Cutput Shaft
{1A). The Seal(1B) will be automatically
reroved during this procedure. NOTE: If
Bearing replacement is necessary, the
Bearing Cups can be removed with a slide
har=er puller or driven out with a punch.

To rerove the Cluster Gears(3F) from the
Carrier{3A), drive the Anti-roll Pin(3G)
into the Planet Shaft(3E). The Planet
Shaft(3E) may now be tapped cut of the
Carrier, After Planet Shaft(3E) has been
removed the Roll Pin{3G) can be driven out,

The Cluster Gear(3F) can now be removed

from the Carrier(3A). The Thrust Washers

Ega; will be removed with the Cluster Gear
)

The Needle Rcllers(3C) and Spacer{3D) are
now removed from the Cluster Gear{3F).

WARNING: When rebullding or repairing the unit,

the Retaining Ring(1l}, "O" Rings(5)
and Seal{1B} should ALWAYS be re-
placed.
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1.

With the Hub Shaft Sub-assembly resting on
the Shaft(lA) install Internal Gear(2).
The Spline of the Internal Gear(2) bore
will mesh with the Spline of the Output
Shaft(lA).

Thrust Washer{ll) is installed on the face
of the Output Shaft(lA), Sufficient
Grease or Petroleum Jelly should be used
to hold Thrust Washer{(ll) in place.

Place "C" Ring(5) into Hub counterbore,
Use petroleum jJelly to hold "O" Ring in
place. CAUTION: Eeware of sharp edges of
the counferbore while seating this "o"
Ring. Also at this time locate and mark
the 4 counter beamed holes in the face of
the Hub{1G). This is for identification
later in the assembly.

Assemble Inpu: Gear(8) onto small spline

of Input Shaf:(7) {care should be taken to
install the countertore side of Input Gear
(8) up, or to large diameter splinel,
Thrust Spacer{9) installed counterbore out,
thin Thrust Washer(18) installed into coun-
terbore out, followed by Thrust Bearing(17),
then thiek Thrust Washer (16). To hold
this assembly together, Retaining Ring(15}
is installed completely into the groove
provided, Coupling(l4} 1s now installed
??go large diameter spline of Input Shaft

The Input Gear assembly 1s now located and
centered on the internal end of the Qutput
Shaft(1la).

Place Carrier Assembly on a flat surface
with the large gears up and positioned as
shown. Find the punch marked tooth on
each large gear and locate at 12 o'clock
{straight-up) from each planet pin.
Marked tooth will be located jJust under
the Carrler on upper two Eears.

With shoulder side of Ring Gear{(l4) facing
down, place Ring Gear over (into mesh
with) large gears. Be sure that punch
marks remain in correct location during
Ring Gear installation. The side of the
Ring Gear with an "X" stamped on it
should be up.

While holding Ring Gear(4) and Cluster
Gears(3F) in mesh, place small side of
Cluster Gears{3F) intc mesh with the In-
ternal Gear(2) and Input Gear(8). On the
Ring Gear locate the hole marked "X" over
one of the marked counterbored holes (Step
3) in Hub(1lG)}. HNOTE: 1If gears do not
mesh easily or Carrier Assembly does not
rotate freely, then remove the Carrier and
Ring Gear and check the Cluster Gear
timing. ;

continued to next page.....



10.

1l1.

12.

13,

14.

15.

This completes the assembly.

MODELS 230008, 27000B, 32000B PLANETARY
GEAR REDUCTION SERVICE PROCEDURES

(.....continued from previous page)

Thrust Washer(1l0) is installed onto the In-
put Gear(8) and should locate on the gear
teeth shoulder,

Thrust Washer(ll) is installed into the
counterbore of the Carrier(3).

Place "O" Ring(5) intc Cover(é) counterbore.
Use petroleum jelly to hold "C" Ring in
place. CAUTION: Beware of sharp edges of
the countertore while seating this "O" Ring.

The Cover{(f) i1s now installed on this as-
sembly. Taking care to correctly align Pipe
Plug hole{20) with those in the Hub(1lJ),
usually 50° to one another. Locate the &4
counterbore holes in Hub(1G) [marked in Step
3] and install 4 shoulder Bolts(13). A
slight tap with a hammer may be necessary to
align Shoulder Bolt with Hub(1lG) counterbore.

Install regular Grade 8 Bolts(1l2) intc re-
mzining holes.

Pipe Plugs(20) are to be installed into
Cover(6) using a lubricant seal of some sort.

Torque Shoulder Bolts{13)} to 23-27 ft.-1lbs,

and regular Grade 8 Bolts(12) to 23-27 ft.-
1bs,

The unit nust be

filled with 2 fluid pints of ZF 90 lutricant
before operation.

HUB SHAFT SUB-ASSEMBLY

1.
2.

Press Bearing Cone(1lD) onto Shaft(1lA).

Press Bearing Cup(lC) intc Hub(1lG) taking
care to insure cup start square with the
bore of Hub(1G).

Invert Hub(1lG) and press Bearing Cup(lE) in-
to intercounterbore of Hub(1G),

Returning the Hub{1lG) to locate on the large
diameter end, the Output Shaft(lA) is care«
fully installed into the Hub{1G).

The Shaft Seal(1lB) is installed over the
Qutput Shaft(lA) and into the counterbore

of the Hub(l1G})}, Care should be taken to in-
sure the Seal(1B) is being correctly in-
stalled (smooth face UP and located just
flush with the counterbore face),

The Bearing Cone(1lF)} is an interference fit
and has to be pressed or tapped on.

Pipe Plugs{(lJ & 1K) should be checked and/or
installed at this time in the assembly.
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8.

9.

10.

11,

Bearing Spacer(lH) is installed around the
Output Shaft(lA) and locates on Bearing -
Cone(1F}.

Retaining ring(lI) installed into the groove
provided in the Output Shaft(la), This Re-
taining Ring{lI) should never be reused in

a repair or rebuild. CAUTION: Eye pro-
tection should be worn Huring this procedure,

A soft metal punch should bte used to insure
that this Retaining Ring(il) is completely
seated in the groove cof the Qutput Shaft
{(1A}. CAUTION: Eye protection sheculd be
worn during this procedure,
Upon completion of Step 10, rap the internal
end of the Qutput Shart(lAs twice with a
piece of soft metal rod., This will release
the preload which was on the Bearings.

This completes the Hub Shaft Sub-Assembly -

Items (1A} through (1J).

If this assembly 135 not

going to be used right away, it should te oiled
and covered to help prevent rusting.

CARRIER SUB-ASSEMBLY

1.

7'

Apply a ccat of grease or petroleum Jelly
to Cluster Gear bore,

Place sixteen Needle Rollers into Cluster
Gear bore.

washer into cpposite side of

Place Spacer
and against Needle Rollers.

Cluster Gear

set of sixteen Needle Hollers
Gear.

Place second
into Cluster

Apply grease or petroleum jelly to the tang
side of two Thrust Washers, Place Thrust
Washers against bosses in Carrler with
Washer tang ritting into slot in Carrier
outside diameter, NOTE: Some old style
Carriers will not have slots and tangs
shotuld be located inside boss relief,

While keeping Thrust Washers in place, slide
Cluster Gear into Carrier with the larger
gear on the side with the small pin hole.

Line up Cluster Gear and thrust Washers with
hole in Carrier and slide Planet Shaft
through. Line up chamlered side of hole in
Planet Shaft with pin hole in Carrier,

Drive Anti-Rell Pin flush into Carrler hele,
thereby lecking Planet Shaft into place.

Repeat these steps for remaining two Cluster
Gears to complete Carrier Sub-Assembly.
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1.

MAINTENANCE

CLEAN HYDRAULIC QIL IS ESSENTIAL! B80% of
all hydraullc component fallures are caused
by contamination of the hydraulle oll.
Always keep all dirt and other contaminates
frem entering hydraulic syster during dis-
connect and connect operations. Always use
dust caps and plugs on all quick disconnects
when not in use. Tightly cap all hydraulic
openings to hold oil in and keep dirt and
other contaminates from entering hydraulic
system.

Check hydraulic oil dally for contamination.
If contamination 1s present, determine the
source of the contamination and correct the
problem.

Inspect all hydraulic hose assemblies daily.
Replacement of hoses before failure will
prevent loss of hydraulilc oil, time consum-
ing "bleeding" of the system, hydraulic oil
contamination, and component damage caused
by cavitation. It will also reduce the
c?gnce of personal injury from hot hydraulic
oil.

Inspect all hydraulic hose assemblies dailly
for cracked and brittle covers caused by
excessive heat. Reduced viscosity of hyd-
raulic oil occures at higher operating tem~
peratures and causes a breakdown of f{luid
additives such as wear inhibitors. Exces~-
sive heat will cause higher internal leak-
age in diggerhead motor which will make the
diggerhead run less efflcient. It can also
cause seals in the diggerhead motor to be-
come brittle and crack.

Check auger dally for locse, worn, or broken
cutting teeth and point. Worn teeth or
point can drastically affect auger penetra-
tion and greatly reduce auger 1life expectan-
¢y. Always keep spare teeth and polnts on
hand. Some digging conditions may require
checking teeth and point at more frequent
intervals.

Check diggerhead and all accessories daily
for loose or worn bolts and fasteners,
Always use grade 5 or harder replacement
bolts. Always use lockwashers with standard
hex nuts or self locking nuts.

When using digger in extremely cold winter

9.

10.

1l.

12.

temperatures, start vehlcie engine, activate
digger control valve so auger 1s rotating.
Allow auger to rotate un:il hydraulic fluid
reaches it's normal operzsting temperature.
Never allow hydraulic fluid which has reached
it's normal operating terperature to circu-
late through diggerhead mector as thermal
shock may occur, causing severe internal
damage to the diggerhead =motor.

FOR MODELS 13000 & 18000
etary gear reduction oll after first 50

hours of operation, then every 1000 hours of
operation or in cne year, whichever occurs
first. Use 1-1/2 fluid pints of a EP 90
weight gear oil. NOTE: Detection of hyd-
raulic oil in planetary gear reduction would
indicate a blown motor seal which must be
replaced. See Models 3000PB, #800PB, BOO0QPE,
13000, 18000 Hydraulic Mctor Parts List and
Service Procedures for part number and re=
placement instructions of seal.

ONLY. Change plan-

FOR MODELS 23000B, 27000E, & 32000B ONLY.
Change planetary gear reduction oil after
first 50 hours cof operation, then every 1000
hours of operation or in one year, whichever
occurs first. Use 2 fluid pints of a EP 90
welght gear oil. NOTE: Detection of hyd-
raulic oil in planetary gear reduction would
indicate a blown motor seal which must be-
replaced. See Models 23000B, 27000B, 32000%
Hydraulic Motor Parts List and Service
Procedures for part number and replacement
instructions of seal.

When storing diggerhead for any length of
time be sure diggerhead mptor and hoses are
full of clean hydraulic oil., FOR MODELS
13000, 18000, 23000B, 27000B, & 32000B only,
also be sure planetary gear reduction is
full (to the recommended capacity for each
model) of clean EP 90 weight gear oll.

Diggerhead ocutput shaft, inslde of auger
drive collar, variable auger extenslon shaft,
and inside of variable zuger extension drive
collar should be coated liberally with
grease, as required, to rrevent rusting.

Once paint has been worn off of auger, coat
liberally with grease, as required, to
prevent rusting.

SPECIFICATIONS

TORQUE SPECIFICATIONS SPEED SPECIFICATIONS
TOROUE SPECIFICATIONS SHOWHN MAXIMUM AUGER BPM FOR OPM INPUT SLOWER & FINITE
N INCH POUNDS. DIVIDE BY SPEED CONTACL POSSISLE BY LOWERING ENGINE RPM AND/OR
12 70 CONVERT TO FOOT POUNDE. FRATHERING CONTROL VALVIL
FOR PArD NOT SHOWN, MULTIMLY TIRS MGURE FOR GPAFS MOT SHOWH. MULTIOLY THIS PGURE
BY YOUR PE! TO DETERSING I BY YOUR 5P TO DETERMINGE AUGEN SPEED
TORQUE {16: 1.08 5 3300 PH » 4228 (N 10,89 3 5 GPol 3 157 APMY.
T, oF ¥
wootr | avoen [e——
| spssetn |osasryn| 4 e | e | 300} we ] 1 s o s w]un|n|s)w]n|lw|ln]n]|n
[ [ [] [ »8 | arenovip] arm orel | asw | asm| arw | aou | 0w {ore | com | cowf ore | o
3000FD L 188 | 2820 | J760 | 4700 | 5840 00 |19.81 4 ] Bl=]=l={=]=fj=]-1-}-] =
A800P8 1z 283 [ 4245 | 5880 | 7075 | 8490 3000 11304 ] 12 -l ~--1=-]=}=|=]=}|=-1-
J000PR 24" 462 | 8930 § 9240 | 11550 | 13880 | 3000 |77 ] 0 - [l =] =]==]=}—-1-
13000 k. 8O3 [ 12045 | 18080 | 20075 § 24000 4000 |453 14 25 —-t=1 ||| -|-{—-]=}=]| =
18000 38 1168 | 17520 | 23360 | 25200 | 15040 3000 315 18 20 el Bl el D L R E R Bl Bl e
230008 a7 1387 | 20505 ) 27340 | 3175 (41010} 3000 |2689 23 =0 - =] = = &7 81§94 D005} — | —
270008 AT 1563 | 23445 | 1280 | 39075 — 2800 235 n 5 —- =1 =1 =] =171 |B82]94] 18} = —
320008 4" 17.50 | 28388 | 25180 - - 2300 209 ke ] w0 — =1 =] = ={6a]r3]aefros]-ie]red

MACKIIEN | 5rva 1R 1R 10 CTATIOR 1 DroguCts OF Tpw SOSCAHCINONS 31 Sy hme WNThOU! NGLCE Or GBigron
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TROUBLE-SHOOTING CHECKLIST

If your MeMillen Diggerhead does not appear
to have enough speed or power, use the fol=-
lowing checklist to solve the problem.

Any hydraulic tool will perform only as well
as the hydraulic system supplying it. Digger
speed (RPM) 1s dependent upon the system pump
output in gellons per minute (GPM). Digger
torque {power) is dependent upon the relief
valve pressure setting (PSI).

1. Pressure relief valve setting (PSI). See
note below for correct procedure to fol-
low to check pressure.

2. Hydraulic pump output (GPM). See note
below for correct procedure to follow to
check pump output.

NOTE: To check pressure relief valve setting
{PSI) and hydraulic pump output (GPM), in-
stall a combination flow and pressure gauge
test unit in the line supplying the digger-
head with oil. Test unit must be installed
beyond all valves and quick disconnects in
order to get a true reading at the head. It
1s imperitive that the flow meter gauge be
monitored closely as the digging operation
progresses. The hydraulic system flow (GPM)
should remain the same and not drop off all
the way up to the stall pressure (PSI).

18

3. Check auger and teeth for excessive vear.
A worn or tapered auger or worn or round-
ed cutting teeth and point will drasti-
cally reduce the auger's ability to
penetrate the ground.

4, Are there any hydraulic line restrictions?
Smaller than recommended valve and hose
sizes, dirty or clogged filters, and
faulty quick disconnects are examples of
line restrictions that will affect digger-
head performance.

5. Is the oll heating excessively? If it is
this will cause the diggerhead to perform
less efficient. Line restrictions (see
#4), insufficient reservoir size to pump
output ratio, oil passing over rellef
valve freguently, low level of oll in
reservoir, and dirty oil are all condi-
tions which will cause oil to overheat.

6. 011 leaking from motor? If so, this will
affect performance of diggerhead. Re-
place motor seals to correct the problem.

If the items do not resclve your problem
please contact our service department as
follows:

CONTINENTAL U.S.(EXCEPT INDIANA) (800)348-0964
INDIANA, ALASKA, HAWAII, CANADA (219)747-6195



MODELS 3000PB, 4800PB, 8000PB DIGGERHEAD
ASSEMBLY & PARTS LIST

3000PB(#86-A1-35AB), 4800PB(#86-A1-35BB), 8000PB(+86-A1-35CB)

b /TORQUE BOLTS EVENLY
TO 78 FOOT POUNDS

DO NOT OVERTIGHTEN
FITTINGS. OVERTIGHTENING
WiLL DAMAGE "O° RINGS. \

LUBRICATE LOWER HUB AND
MOTOR SHAFT BEFORE
ASSEMBLING BEARING
HOUSING ASSEMBLY TO

MOTOR.
PRESS BEARINGS ONTO SHAFT
THEN PRESS SHAFT/BEARING
ASSEMBLY INTO HOUSING.\ ® g ,(®
\@/@ CAUTIONI WEAR SAFETY EYE
@_@_____-——PROTECTION WHEN REMOVING
| OR INSERTING SNAP RING.
REP. §| McMILLEN DESCRIPTION QTY. REF. # ] MeMILLEN DESCRIPTION QrY.
PART NUMBER REQ'D. PART NUMBER REQ'D.
1 81-P1-7A | 1000PB Motor Only 1 § 85-p2-17 5/8"=11 x 3-1/2" Orade 5 Bolt 1
1 81-P1-8BA | 3800PB Motor Only 1 7 85-p2-18 5/8" Hut 1
1 81=P1=9A | 2000PB Motor Only 1 8 88-P1-105 | 90 Degree "O" Ring PFitting 2
2 80-#1-97" | Motor Mount 1 9 85-M2-17 1-1/3" & x 6" Long Pin 1
3 85-P1-50 | 1/2"-13 x 8" Orade S Bolt L] 10 85.P1-37 | 1-1/8" Pin Clip 2
(Model 30CO0PB Only)
11 81-A3=636 | Motor Shart Key 1
3 85-P1-78 | 1/27<13 x 8-1/2" Grade S Bolt 4
(Model 4800FB Only) 12 80-M1-t3 Bearing Housing 1
3 85-21-79 | 1/27-13 x 97 Grade S Bolt L] 11 83-M1-84L | Cutput Shaf: 1
(Medel 8000PB Only)
14 853-Ple=6J Baaring 2
4 85.p1-15 | 1/2" Nut ]
15 85-P1-61 Snap Ring 1
5 85-p2-32 1/2" Lockwaater ]
16 B1-A3-680 Snap=-Ring(Motor Shaft) 1
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MODELS 13000, 18000 DIGGERHEAD

ASSEMBLY & PARTS LIST

18000(+86~A2-28)

13000(#86-A2-27),
(86-A2-27-H2, 86-A2-28-H2 WITH HEX QUTPUT SHAFT)

FITTINGS.

DO NOT OVERTIGHTEN

OVERTIGHTENING WILL
DAMAGE *0° RINGS.
FITTINGS MUST BE
REMOVED BEFORE
REMOVING HOUSING.

20

~ PLANETARY GEAR
~ REDUCTION OIL
Y & CAPACITY: 1-1/2 FLUID
N PINTS OF EP 90 WEIGHT
[ Y OIL. CHANGE OIL AFTER
FIRST 50 HOURS OF
’  OPERATION, THEN EVERY
2 1000 HOURS OF
t OPERATION OR IN ONE
YEAR, WHICHEVER
- OCCURS FIRST.
~
g
-
REP. # | MaMILLEN DESCRIPTION QTY. REF. #) McMILLEN DESCRIPTION QTY.
PART WUMBER REQ'D PART NUMBER REQ'D,
1 80-M2-22C | Housing 1 16 88-P2-192 "0" Ring 1
2 81-p2-187A 13000 Motor Only 1 11 88-P2-101 174" Mex Nipple 1
2 81-P2-1086 18000 Motor Only 1 12 B88-p2-100 5 Pound Cheeck Valve 1
wn-rz-n ‘Planetary Oear Reduotion 1 13 BR-P2-93A Bronze EBreather Vent 1
- “for round output shafts)
14 85-P2-17 5/8"=11 x 3=1/2" Grade 5 Bolt 1
3 87=P2=7B=H2 | Planetary Gear Reduction 1 (for round output shafta)
{for hex cutput shafts)
1h 95-F1-92 1/2"=13 2 4" Grade 5 Bolt 1
[ 85-p2-19 1/2%=13 x 1-1/2" Grade 5 Bolt ] (for hex output sharts)
5 85.p2432 1/2" Lockwasher L] 15 85-.p2-18 5/8® Nut{for round shafts) 1
6 |85.P2-203 | 9/16"-12 x 2" Grade § Bolt 3 15 | 85-r1-1% 1/2® Nut(for hex ahafts) 1
7 B5-p2-14 9/16" Nut 3 16 85-M2.17 1-1/4" @ x 6™ Long Pin 1
8 85-p2-15 9/16" Lockwasher 3 17 85=Pl=37 1-1/43" Pin Clip 4
9 | 88-P1-111 | 55 Degree "0" Ring Pitting 2



MODELS 23000B, 27000B, 320008 DIGGERHEAD
ASSEMBLY & PARTS LIST

23000B(#86-A2-6B), 27000B(#86-A2-58), 320008(#86-A2-173B)
(86-A2-6B-H2, 86~A2-5B-H2, 86-A2-173B-H2 WITH HEX OUTPUT SHAFT)

PLANETARY GEAR
REDUCTION OIL
CAPACITY: 2 FLUID

THIRD DRAIN LINE MUST
RETURN UNRESTRICTED

TO HYDRAULIC RESERVOIR.
SEE INSTALLATION
INSTRUCTIONS,

DO NOT OVERTIGHTEN
FITTINGS.
OVERTIGHTENING WILL
DAMAGE *O" RINGS.

PINTS OF EP 80 WEIGHT
OIL. CHANGE OIL AFTER
FIRST 50 HOURS OF
OPERATION, THEN EVERY
1000 HOURS OR IN ONE
YEAR, WHICHEVER

OCCURS FIRST.

REF, ) MeWILLEW DESCRIPMTION aQry. DESCRIFTION g
PART NUMBER NEG*D. £5
1 B0-M2.224 Housing 1 Planetary Oear Redustion
or h L ]
2 3-P2-103 270008 Rotor Omly 1
2 o gosrais Jeorame Ty
o LT : T EEXTXTI SO R O
3 | 85-r2-10 9/16° Mut 3 :
D T DY
[ [INIET] $/16" L3tkwasher 3
“m Bronze Breathar Yent
5 5-P2-18 1/2%=13 1 1=1/2® Grade 5 Bolt 2 m.
6 f 85-p2-32 1/2° Loekwashe, H ——aitl
-P2a shap
| 17 [ ss-rr-1m1
7 85-72-20) 1 9/16°-12 1 2° Grade 5 Bolt 3
8822109
L] B5-P2.17 5$/8%11 & 3.1/2"° Qrade 3 dolt
(for Pound shafvs) 30-r2-19%
3 Joesarias: 172%+1Y £ 4% Orade § Bolt 88-72-194
{for hex zhafts)
B8P2-15%
9 LIE PR 5/%* K.t {for round thatte) I
P2=196
9 85-P1.15 L/2% Jut {for hex shafts) 1
1] 37=P2-74 Planzizry Oear Peduction 1
{for round shafes)
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TRANT PR TIE2S5¥ MCMILLEN VARIABLE / SELF STORING AUGER EXTENSION SYSTEM Y S o iRt TR

VARIABLE EXTENSIONS . .. For McMillan Diggerheads For competltive diggerheads
are seitsonng msice | EHHEE P A | EXTENDABLE USE PREFIX 82-A1- ON ALL PART NUMBERS SHOWN BELOW
ef fulte * EXTEN- AUBER
:’;%s o:rv 4= when'® Q10N WHEN mcun;:urs ROUND ORIVES SOUARE DRIVES HEX DRIVES
stored posdon Varous -| LENGTH STORED - r 2% r %" r an" 2%" %"
coliars perit Mchfilien
Augers ta tit mostcom- 8" 408 446 768 778 716 738 748 758
petiive ciggerheans 12" 400 | 440 | 78D | 770 | 70 | 730 | 74D | 75D
May be couolea fo- 6" 8"
gelher ‘or geeper 18™ 40E 44E 76E 77E T1E 73E 74E 75E
noles 28" 40A | 44 | 78A | 77a | 71a | 73A | 74 | 73A
48" e 40 44 76 77 71 73 74 75
12 28 wiers and over 72" 30" 40C 44C 76C 77C 71C 73C 74C 75C
DAP ORS FOR-McMILLEN DIGG_E_R_L_-IEEAQ,S_.:IQ QTH_EIEI{I_QOIQRETITII\!__E AUQ_E!'\'IS‘_-A&-;}&E&T PO R
PART NUMBERS TO ADAPT TO:
B \ APPLICATION 2%" 1.D. COLLAR 2 HEX COLLAR
For field welding to existing auger * 83-M1-94A 83-M1-944
| Extension | Adds about 6" to auger 83-M1-99 83-M1-213
*Adapts any competitive Auger 1o McMillen Diggerheads.
! PENGO BORING HEADS FOR FIELD WELDING TO EXISTING AUGER includes teeth & fishtait point : s T
HEAD NO. OF ] HEAD NO. OF
DiA. TEETH PART NUMBER DIA. TEETH PART NUMBER
4 None* 82.A2-26 18" 6 82-42-36
L. 6" 2 82-A2-59 24" 8 82-A2-85
o 4 B2-A2-33 30" 10 82-A2-86
12 4 1 82-A2-34 36" 12 82.A2.97
157 8 | 82.A2-35 42" 14 82-A2-194
*Uses bolt-on point. 48" 16 82-A2-195
% REPLACEMENT TEETH NOTE: The design style (offset-boit ©n) of Mchéilen towth permit using them a3 fepiacement teeth for many Competiive augers. . . ©
| STYLE _J SUGGESTED
? TOOTH PART — ok SURFACE DIGGRING
TYPE NUMBER I!elllu.EN* PENGOt DESCRIPTION HARDNESS APPLICATIONS
5 = |Haened | 82F151 | Heat treated 1o 52 AC 52 RC | Normal-rociy
g \ Hard Above plus electrode
o Faced B2F1-52 hardfaced 63 AC | Frozen-atwasive-rocky
Carbrde » 52 AC base plus
lZ — | Faced §2-F153 carbide handfaced 70 RC | Frozen-extreme abrasive
\ | Hardeneo | 82-P2-12 Wisdom | Heat treated 10 52 RC S2RC |Nommalmeky
Hard Above pius electrode
Faced 82-F2-12HF Wisdorn | hardtaced =t RC | Frozen-abrasive-rocky
I% —_— Hardened | 82-P2-21 ' Chisel |Heattreated 0 52RC | 62RC Casiche-sandstone &
\ Hard Above plus electrode hardpan soilg
Faced B2.F2.21HF Chiset |hardiaced 63 RC
Carbude 52 RC base plus
_/\ | Insens 82-P2.25 Flat | carbide msens _B3RC | Frozen-extreme abrasive
lm | Hargened | g2-P2-t25T Spht__ | Heat reated to 52 AC 52 RC | Fits Tooth Pilot 82-P-35

*McMilen teeth include hardened bolt. nut & lock washer, tPengo ieeth include rubber insert repiacement.

$REPLACEMENT POINTS AND EXTENSION ADAPTORS Al Points inchude b, put & lockwasher T T

HEAD STYLE
STYLE PART APPLICATION
NUMBER | MCMILLEN | PENGO
% N\ Screw 82-M1-4 L For ait H.D. & STD. Augers
82-M1-4HF » Same as above plus Carbide Hardfaced :
= ——= | Extension | 82-P2-22 ] 24" Extension 1or Fishtait or Tooth Pilgts
= Ao 82-M1-209 » Adapts Screw Point 1o Fishtail epplications
[ kY 82-M1-212 » Adapts Fishtail 1o Screw Point applications
! _/ 82-P2-13 . For Augers with Pango Head (3" dia.)
82-P2-t3HF ? 3 Same as above plus Electrode Hardfaced
= §2-P2-13C » ] Same as 82-P2-13 plus Carbide Chips
-_ e e B For 4" STD-PH. all XHD pius 24" thru 48" HD Augers
(4" Dia.)
N 82-A2-26HF 3 » Same as above plus Electrode Hardfaced
B82-A2-26C y » Same as 82-P2-26 plus Carbide Chips
———m— | Taoth Pilot] g2.p.35 ] 3 i Qdap‘lsglo alt McMallen Augers tor pre-cut and easier
f ggin
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McMILLEN HOLE TOP SWEEP

+82-A2~-100A 24" DIAMETER FITS AUGERS 4" THRU 9° DIA,
+82-A2-1008B 36" DIAMETER FITS AUGERS 12° THRU 30" DIA.

r T, < .+-.] TheMcMillen Hole Top Sweep saves time, iabor, and
' - s+ money. Using slower RPMs, the auger approaches
bottom of hole, the Hole Top Sweep stacks loose soil in
. .4 @ paltern 24" or 36" in diameter away from the hole.
-.] (This is for easier return of soil to hole.) Higher auger
ey ] RPMs disperse soil or other debris up and away from
=-1 hole top, eliminating soil handling labor and costs.

£ T Waae | Universal Mount Hole Top Sweep can be quickly at-
/‘ﬁ} p rurptie, ::HF' g J -~ .J:ﬂ-«r'*' »7 4 ®¥] tached at any point on auger coliar or extension.
33! - JE'_‘ B L oy .-i Easy-on. easy-off Split Collar design provides quick

adjustment of depth even after auger is in ground.

Unwversal Hole Top Sweep
mounted at auger collar

Outer Clamp tits 3%" 1o 4”
diameter collars.
3~

1" Stum Set fits 234" 1o 2%“__._, b
diameter exiension Rotation
%

Rotation E-._\J,__ %" Shim Set fits 2%" 10 3%"
[ diameler extension

Auger Tube

For sermi-permanent attachment of Universal Hole Top Sweep, tack
welding inner shim to ube 1 suggested. Providing consistent depih
control. And easy removal later.

Exposed mechanical equipment hazards. The use of
this equipment is subject to certain hazards that cannot
be protected against by mechanical means or product
design. Read and understand manufacturer's instruc-
tions and recommendations before using.
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MODELS 3000PB, 4800PB, 8000PB, 13000, 18000
HYDRAULIC MOTOR ASSEMBLY

(*) INCLUDED IN
SEAL KIT
(see parts page)

Outas in Entarged
View of Sectioned Segments of items Number 5 and 3

WHEN ORDERING PARTS PLEASE
PROVIDE THE PFOLLOWING:

(a) McMillen Model #

(b) Motor Code #
(c) Motor Spec #
(d) Warranty Reg. #

(items b & ¢ are found on metal
tag rivited to item #18., Item
d on page 1 of this manual.)

25



MODELS 3000PB,

HYDRAULIC

800PB,

000PB, 13000, 18000

OTOR PARTS LIST

McMILLEN QTY.
REF. #| PART NUMBER DESCRIPTION REQ'D.] 3000PB 4800PB 8000FPB 13000 18000
1 81-A3-600 Special Bolts 7 b4 X
1 81-A3-601 Special Bolts 7 X X
1 81-A3-602 Special Bolts 7 X
2 81-A3-603 End Cover 1 X X
2 81-a3-604 End Cover 1 X X X
3* 81-A3-605 Commutator Seal 1 X X X X X
g 81-A3-606 Seal Ring 5 X X X X X
5 & 6 81-A3-607 Commutator Assy,. 1 b4 X X X X
7 81-A3-608 Manifold 1 X X
7 81-A3-609 Manifold 1 X X X
8 8l-A3-610 Rotor Set 1 X
8 8l1-A3-611 Rotor Set 1 X
8 8l1-A3-612 Rotor Set 1 X
8 B1-A3-613 Rotor Set 1 X
8 81-A3-614 Rotor Set 1 X
9 8l-A3-6l5 Wear Plate 1 X X
9 81-A3-5616 Wear Plate 1 X X X
10 81-A3-617 Drive Link 1 X
10 81-A3-618 Drive Link 1 X
10 81-A3-619 Drive Link 1 X
10 81-A3-620 | Drive Link 1 X
10 81-A3-621 Drive Link 1 X
11 81-A3-622 Thrust Bearing 1 b4 X X X X
12 81-A3-623 Coupling Shaft 1 b.4 b4
12 81-A3-624 Coupling Shaft 1 X
12A 81-A3-636 Key 1 X b4 X
128 81-A3-640 Retaining Ring 1 X X X
12 81-A3-625 Coupling Shaft 1 X X
13 Bl-A3-626 Inner Bearing 1 X X X X X
14 81-A3-627 Thrust Washer 2 X X X X X
15 81-A3-628 Thrust Bearing 1 b4 X X X X
16+ 81~A3-629 Inner Seal 1 X X X X X
17+ 81-A3-630 Backup Washer 1 X b4 b4 X b4
18 81-A3-631 Housing 1 X X X
13 81-A3-632 Housing 1 X X
19 81-A3-633 Outer Bearing 1 b4 X X X
20+ 81-A3-634 Dirt & Water Seal 1 X X X X X
b 81-A3-635 Seal RKit(Includesr) X X X X X
NOTE: 81-A3-635 SEAL KIT INCLUDES-- (5) 81-A3-606, (1) 81-A3-605, (1) 81-A3-629,
{1) 81-A3-630, (1) 81-A3-634, and grease pack.
NOTE: 81-A3-631 & B81-A3-632 HOUSINGS INCLUDE-- {1) 81-A3-626, (2) B1-A3-627,

(1) 81-A3-628, and (1) Bl-A3-633.
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MODELS 3000PB, 4800PB, 8000PB, 13000, 18000

HYDRAULIC MOTOR SERVICE PROCEDURES
DISASSEMBLY AND INSPECTION

PREPARATION BEFORE DISASSEMBLY

Before disconnecting hoses, thoroughly clean
off all outside dirt around fittings. (After
disconnecting hoses and before removing from
vehicle, immediately plug port holes,) Finish
cleaning and drying assembly before placing on
work bench.

CLEAN WORK CONDITIONS

If it is necessary to disassemble any of the
component parts, make sure that a clean work
bench or table is uged., (A piece of clean paper
makes an excellent disposable top.) All parts
should be cleaned separately in clean solvent
and blown dry with air to avoid nicks and
burrs. Caution: Do not force or abuse closely
fitted parts.

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT. EVEN
A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA OR OTHER MAXIMUM AIR PRESSURE
REQUIREMENTS.

CAUTION:
hydraulic components,
closely fitted parts.

MOTOR DISASSEMBLY

1. Place the motor in a soft jawed vice, with
coupling shaft (12) pointed down and the
vise jaws clamping firmly on the sides of
the housing (18) mounting flange or port
bosses,

Never steam or high pressure wash
Do not force or abusge

2. Scribe an alignment mark down and across the
motor components from end cover {(2) to
housing (18) to facilitate reassembly
orientation where required,

3. Remove the seven special ring head bolts (1)
using an appropriate 1/2 or 9/16 inch size
socket. 1Inspect bolts for damaged threads,
or sealing rings, under the bolt head.
Replace damaged bolts,

4. Remove end cover assembly (2) and seal ring
{4). Discard seal ring.

5. Thoroughly wash end cover {2) in proper
solvent and blow dry. Inspect end cover for
cracks and the bolt head recesses for good
bolt head sealing surfaces. Replace end
cover as necessary.

6. Remove commutator ring (6). Inspect
commutator ring for cracks, or burrs,

7. Remove commutator {5) and seal ring (3).
Remove seal ring from commutator, using an
air hose to blow air into ring groove until
seal ring is lifted out and discard seal
ring, Inspect commutator for cracks or
burrs, wear, scoring, spalling or
brinelling. 1If any of these conditions
exist, replace commutator and commutator
ring as a matched set.
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10,

Remove manifold (7) and inspect for cracks
surface scoring, brinelling or spalling,
Replace manifold if any of these conditions
exist., A polished pattern on the ground
surfaces from commutator or rotor rotation
is normal. Remove and discard the seal
rings that are on both sides of the manifoid

NOTE: The manifold is constructed of

plates bonded together to form an integral
component not subject to further disassembly
for gervice., Compare configuration of both
sides of the manifold to ensure that same
surface is reassembled against the rotor
set,

Remove rotor set (8) and wearplate (9)
together to retain the rotor set in its
assembled form, maintaining the same rotor
vane (8C) to stator (8B) contact surfaces.
The drive link (10) may come away from the
coupling shaft (12) with the rotor set, and
wearplate, You may have to shift the rotor
set on the wearplate to work the drive link
out of the rotor {B8A) and wearplate,
Inspect the rotor set in its assembled form
for nicks, scoring, or spalling on any
surface and for broken or worn splines, If
the rotor set component reguires
replacement, the complete rotor set must be
replaced as it is a matched set., Inspect
the wearplate for cracks, brinelling, or
scoring. Discard seal ring (4) that is
between the rotor set and wearplate,

NOTE: The rotor set (8) components may
Become disassembled during service
procedures, Marking the surface of the
rotor and stator that is facing UP, with
etching ink or grease pencil before removal
from motor will ensure correct reassembly of
rotor into stator and rotor set into motor.

NOTE: Motors may have a rotor set with two
stator halfs with a seal ring (4) between
them and two sets of seven vanes. Discard
seal ring only if stator halfs become
disassembled during the service procedures.

NOTE: A polished pattern on the wear plate
from rotor rotation is normal.

Place rotor set (8) and wear plate (9) on a
flat surface and center rotor (BA) in stator
{8B) such that two rotor lobes (180 degrees
apart) and a roller vane (8C) centerline are
on the same stator centerline. cCheck the
rotor lobe to roller vane clearance with a
feeler gage at this common centerline. 1If
there is more than .005 inches (0,.13mm) of
clearance, replace rotor set.

NOTE: 1If rotor set (8) has two stator

halfs and two sets of seven vanes as shown
in the alternate construction rotor set
assembly view, check the rotor lobe to
roller vane clearance at both ends of rotor.

CONTINUED TO NEXT PAGE . ...
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12.

13.

14,

15.

16,

17.

18,

19.

MODELS 3000PB, 4800PB, 8000PB, 13000, 18000 -

HYDRAULIC MOTOR SERVICE PROCEDURES
DISASSEMBLY AND INSPECTION

Remove drive link (10) from coupling shaft
(12) if it was not removed with rotor set
and wear plate. Inspect drive link for
cracks and worn or damaged splines. No
perceptible lash {(play} should be noted
between mating spline parts,

Remove thrust bearing (11) from top of
coupling shaft (12). Inspect for wear,
brinelling, corrosion and a full complement
of retained rollers.

Check exposed portion of coupling shaft (12)
to be sure you have removed all signs of
rust and corrosion which might prevent its
withdrawal through the seal and bearing.
Crocus cloth or fine emery paper may be
used. Remove any key {(12A), nut (12B),
washer (l2c), bolt (12D), lock washer (12B),
or retaining ring (12P).

Remove coupling shaft (12), by pushing on
the output end of shaft. Inspect coupling
gshaft bearing and seal surfaces for
spalling, nicks, grooves, severe wear or
corrosion and disceoloration., Inspect for
damaged or worn internal and external
splines or keyway. Replace coupling shaft
if any of these conditions exist.

NOTE: Minor shaft wear in seal area is
permissible, If wear exceeds .020 inches

{0.51mm) diametrically, replace coupling
shaft.

NOTE: A slight "polish® is permissible in
the shaft bearing areas. Anything more
would require coupling shaft replacement,

Remove and discard seal ring (4) from
housing (18).

Remove thrust bearing (15) and thrust washer
{(14). 1Inspect for wear, brinelling,
corrosion and a full complement of retained
rollers.

NOTE: Motors that have a thrust bearing
sandwiched between two thrust washers
(14) cannot be removed from housing (18)
unless bearing (13) is removed for
replacement.

Remove seal (16) and back up washer (17)
from housing (18). Discard both. To remove
seal (16) and back up washer (17), work them
around unseated thrust washers (14) and
thrust bearing (15) and out of the housing,

Remove housing (18) from vise, invert it and
remove and discard seal (20). A blind hole
bearing or seal puller required.

Inspect housing (18) assembly for cracks,
the machined surfaces for nicks, burrs,
brinelling or corrosion. Remove burrs that
can be removed without changing dimensional
characteristics. Inspect tapped holes for
thread damage. If the housing is defective
in these areas, discard the housing assembly.
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20.

21.

If the housing (18) assembly has passed
inspection to this point, inspect the
housing bearings/bushings (19) and (13) and
if they are captured in the housing cavity
the two thrust washers (14) and thrust
bearing (15). The bearing rollers must be
firmly retained in the bearing cages, but
must rotate and orbit freely. All rollers
and thrust washers must be free of
brinelling and corrosion. A bearing,
bushing, or thrust washer that does not pass
inspection must be replaced. If the housing
has passed this inspection, the disassembly
of the motor is completed.

NOTE: The depth or location of
bearing/bushing (13) in relation to the
housing wear plate surface and the depth or
location of bearing/bushing (i9; in relation
to the beginning of bearing/bushing counter
bore should be measured and noted before
removing the bearings/bushings. This will
facilitate the correct reassembly of new
bearings/bushings.

If the bearings, bushing or thrust washers
must be replaced, use a suitable size
bearing puller to remove bearing/bushings
(19) and (13) from housing (18) without
damaging the housing, Remove thrust washers
(14) and thrust bearing (15) if they were
previously retained in the housing by
bearing (13).



MODELS 3000PB, 4800PB, 8000PB, 13000, 18000

HYDRAULIC MOTOR SERVICE PROCEDURES
MOTOR ASSEMBLY

- Replace all seals and seal rings with new
ones each time you reassemble the motor
unit. Lubricate all seals and seal rings
with SAE 10W40 o0il or clean grease before
assembly.

NOTE: Unless otherwise indicated, de not
01l or grease parts before assembly.

= Wash all parts in clean petroleum-based
solvents before assembly. Blow them dry
with compressed air. Remove any paint chips
from mating surfaces of the end cover,
commutator set, manifold rotor set, wear
plate and housing and from port and sealing
areas.

WARNING: SINCE THEY ARE FLAMMABLE, BE
EXTREMELY CAREFUL WHEN USING ANY SOLVENT. EVEN
A SMALL EXPLOSION OR FIRE COULD CAUSE INJURY OR
DEATH.

WARNING: WEAR EYE PROTECTION AND BE SURE TO
COMPLY WITH OSHA OR OTHER MAXIMUM AIR PRESSURE
REQUIREMENTS.

1. If the housing (18) bearing components were
removed for replacement, thoroughly coat and
pack a new outer bearing/bushing (19) with
clean corrosion resistant grease. Press the
new bearing/bushing into the counterbore at
the mounting flange end of the housing,
using the appropriate sized bearing mandrel
which will press bearing (19) into the
housing to a required depth of .290/.310
inches (7.37/7,87 mm) from the outside end
of the bearing counterbore.

NOTE: Bearing mandrel must be pressed against
the lettered end of bearing shell. Take care
that the housing bore is square with the press
base and the bearing/bushing is not cocked when
pressing a bearing/bushing into the housing.

CAUTION: If a bearing mandrel is not available
and alternate methods are used to press in
bearing/bushing (13) and (19) the
bearing/bushing depths specified must be
achieved to insure adequate bearing support and
correct relationship to adjacent components when
agsembled, 5

CAUTION: Because the bearing/bushing (13) and

ave a press fit into the housing, they
must be discarded when removed. They must not
be reused.

2. The motor housing (18) requires that you
assemble a new backup washer (17), new
seal (16), with the lip facing out, new
thrust washer (14), new thrust bearing
(15) and a new second thrust washer (14)
in that order before pressing in the inner
housing bearing (13). When these components
are in place, press new bearing (13) into
the housing (18) to a depth of .105/.125
inches (2.67/3.18) below the housing wear
piate contac: face.
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3. Apply a small amount of clean grease to a
new dirt and water seal {(20) and press it
into the housing (18) outer bearing
counterbore.

The dirt and water seal (20) must be pressed
in with the lip facing out and until the
seal is flush to .020 inches (.51 mm) below
the end of housing.

4. Apply masking tape around splines or keyway
on shaft (12) to prevent damage to seal,

5. Be sure that a generous amount of clean
corrosion resistant grease has been applied
to the lower (outer) housing bearing/bushing
(19). 1Install the coupling shaft (12) into
housing (18), seating it against the second
thrust washer (14).

CAUTION: The outer bearing {(19) is not
Tubricated by the system's hydraulic fluid. Be
sure it is thoroughly packed with the
recommended grease, E/M Lubricant #K-70M.

The coupling shaft (12) on the motors will
be approximately .10 inch (2.54 mm) below
the housing wear plate surface to allow the
assembly of thrust bearing (11}, The
coupling shaft must rotate smoothly on the
thrust bearing package.

6. 1Install thrust bearing {11) onto the end of
coupling shaft (12).

7. Apply a small amount of clean grease to a
new seal ring (4) and insert it into the
housing (18) seal ring groove,

NOTE: One or two alignment studs screwed

finger tight into housing (18) bolt holes,
approximately 180 degrees apart, will facilitate
the assembly and alignment of components as
required in the following procedures, The studs
can be made by cutting off the heads of either
3/8-24 UNF 2A or 5/16-24 UNF 2A bol:ts as
required that are over .5 inch {12.7 mm) longer
than the bolts,

8. Install drive link {10) the long splined end
down into the coupling shaft (12) and engage
the drive link splines into mesh with the
coupling shaft splines.

NOTE: Use any alignment marks put on the
coupling shaft and drive link before disassembly
to assemble the drive link splines in their
original position in the mating coupling shaft
splines.

9. Assemble wear plate (9) over the drive link
{10) and alignment studs onto the housing
(18).

10. Apply a small amount of clean grease to a
new seal ring (4) and assemble it into the
seal ring groove on the wear plate side of
the rotor set stator (BB3).

CONTINUED TO NEXT PAGE....
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HYDRAULIC MOTOR SERVICE PROCEDURES
MOTOR ASSEMBLY

11, Install the assembled rotor set (8) onto
wear plate (9) with rotor (BA)} counterbore
and seal ring side down and the splines into
mesh with the drive link splines,

NOTE: It may be necessary to turn one

- alignment stud out of the housing (18B)
temporarily to assemble rotor set (8) or
manifold (7) over the drive link.

NOTE: The rotor set rotor counterbore side

must be down against wear plate for drive link
clearance and to maintain the original rotor
drive link spline contact. A rotor set without
a counterbore and that was not etched before
disassembly can be reinstalled using the drive
link spline pattern on the rotor splines if
apparent, to determine which side was down. The
rotor set has a seal ring groove on the wear
plate contact side of the stator (8B).

12. Apply clean grease to0 a new seal ring (4)
and assemble it in the seal ring groove in
the rotor set contact side of manifold (7).

NOTE: The manifold (7) is made up of several
plates bonded together permanently to form an
integral component. The manifold surface that
must contact the rotor set has it's series of
irregular shaped cavities on the largest
circumference or circle around the inside
diameter, The polished impression left on the
manifold by the rotor set is another indication
of which surface must contact the rotor set.

13, Assemble the manifold (7) over the alignment
studs and drive link (10) and onto the rotor
set, Be sure the correct manifold surface
is against the rotor set.

14. Apply grease to a new seal ring (4) and
insert it in the seal ring groove exposed on
the manifold.

15. Assemble the commutator ring {6) over
alignment studs onto the manifold.

16. Assemble a new seal ring (3) flat side up,
into commutator (S5) and assemble commutator
over the end of drive link (10) onto
maniflod (7) with seal ring up.

17. Assemble a new seal ring (4) into end
cover (2) and assemble end cover over the
alignment studs and onto the commutator set.

18. Assemble the 7 special bolts (1) and screw
in finger tight. Remove and replace the two
alignment studs with bolts after the other
bolts are in place. Alternately and
progressively tighten the bolts to pull the
end cover and other components into place
with a final torgue of 45-55 ft. lbs. (61-75
N m).
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MODELS 13000, 18000 PLANETARY
GEAR REDUCTION ASSEMBLY
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CROSS SECTIONAL VIEW
MODELS 13000, 18000 PLANETARY
REF MeMILLEN DESCRIPTION QTY. REF. # McMILLEN DESCRIFTION QTY.
PART NUMBER REQ'D. PART NUMBER REQ'D.
1A 8T-A3-301 2" Round OQutput Shaft 1 3B 87-A3-348 Thrust Washer [
1A 87-A3=341 } 2" Hex Output Shaft 1 3 87-A3-349 | Needle Roller 96
1B 87-A3=302 | Seal 1 3D 87-A3-316 | Spacer 3
1¢ 87-A3-303 | Bearing Cup 1 3E 87-43-350 | Planet Shaflt 3
1D 87-A3-304 | Bearing Cone 1 ir 87-A3-351 | Planet Gear 3
1E 87-A3-305 Bearing Cup 1 3G 87-A3-319 Roll Pin 3
1F 37-A3-306 | Bearing Cone 1 5 87-43-321 | 0" Ring 2
1G 87-A3-342 | Hub 1 6 87-A3-352 | Cover 1
1H 87-43-343 | Spacer 1 9 87-A3-353 | Input Gear 1
1I 87-A3-309 Retaining Ring 1 11 87-A3-326 Thrust Washer 1
1J 87-A3-344 | Pipe Plug 3 12 87-a3-327 | Bolt 8
1K 87-A3=-345 Pipe Plug 1 4 13 87-A3-310 Pipe Plug 1
2 87-43-320 | Ring Gear 1 14 87-A3-328 | Shoulder Bolt 4
3A 87-A3-347 | Carrier 1 26 87-A3-354 | Thrust Washer 1

WHEN ORDERING FARTS PLEASE PROVIDE THE FOLLOWING:

{(a} McMillen Model ¥#
(b} Planetary Model #
(c} Planetary Serial #

(items b & ¢ are found on metal tag rivited to item #6 Cover)
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MODELS 13000, 18000 PLANETARY GEAR
REDUCTION SERVICE PROCEDURES

MAIN DISASSEMBLY

2.
3.

5.
6-

Te

9.

10.
1l1.
12.

13.
14,

15.

16.
17.

18.

19.

20,

2l1.

22.

23.

NOTE: Before disassembling unlt, make a scribe
Iine, to assure proper reassemvly.

Remove the two pilpe plugs(13) in cover(6} and
drain the oll from the unilt.

Roll test the unit.

Leak test the unlt at a pressure of 5 psi for
2=3 minutes.

Loosen and remove the four shoulder bolts(lh)
and elght grade 8 bolts(12) from cover(6}.

Remove cover (6) from hub{1G).

Remove "0" ring(5) from the counterbore in
cover(6) and discard.

Remove thrust washer{(ll)} from the counterbore
in carrier housing(3A).

Remove input gear(9) from mesh with planet
gears(3F)},

Using a punch, remove retaining ring(20) from
the groove around the inside of input gear(9)}
and discard. CAUTION: Safety glasses should

be worn during this procedure.

Lift out carrier assembly(3) from hub(lG).
Lift out ring gear(2) from hub(1ld).

Remove "0" ring(5) from the counterbore in hub
(1G) and discard.

Remove the three pipe plugs(1lJ) from hub(1G).

Apply a preload to output shaft(li) in order
to remove retaining ring(lI).

Using retaining ring pliers, remove retaining
ring(lI) and discard. CAUTION: Safety glasses
should be worn during this procedure.

Remove spacer(lH) from output shaft(lA}.

Raise hub(1lG) above your work surface and sup-
port 1t from underneatih in such a manner that
will allow output shaft(1lA) to fall through
the bottom.

Press output shaft(lA)} out of hub(1G). The
output shaft may come out with bearing cone(1D)
and seal(l1B) attached. If so, remove seal(1B)
from output shaft and discard. Use a soft
punch and hammer to remove bearing cone(lD}
from the shaft. Be very careful not to strike
the shaft when using the punch.

If seal(lB) and bearing cone(lD) remain in the
hub, press the seal and bearing cone out.
Discard the seal.

Lift out bearing cone(lF) from hub(lG).

Stand hub(1lG) on its small dlameter end.
Using a soft punch and hammer, remove bearing
cup(1C} from the counterbore of hub(lG). =Be
very careful not to strike the counterbore
when using the punch.

Turn hub(1G) over so that it rests on 1ts
large dlameter end. Using a soft punch and
hammer, remove bearing cup(lE) from the coun-
terbore of hub(1G). Be very careful not to
strike the counterbore when using the punch,

At this point the malin dlsassembly 1s complete.
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CARRIER DISASSEMBLY

1.

2.

3.

Locate roll pin(3G) which holds planet shaft
(3E) in the carrler housing(3A).

Urive the roll pin(3G) down into planet shaft
(3E) until it bottoms against the carrier
housing. If the roll pin 13 not completely
driven into the planet shaft, damage to the
carrier could occur when the shaft 1s removed.

Remove planet shaft(3E) from carrier housing
(3A). The two thrust washers(3iB) and planet
gear(3F) will slide off,

Place planet shaft(3E) in a vice and drive
roll pin(3G) out through the roll pin hole.

Remove the needle rollers(3C) and spacer(3D}
from inside planet gear(3F).

Repeat steps l=5 to remove the two remalning
planet gears.

At this point the carrier disassembly ia
complete,

CARRIER SUB-ASSEMBLY

1.

2,

3.

4,

5.

7.

10.

11.

12.

13.

?pply grease to the inslde of one planet gear

Line one half of planet gear{3F) with 16 nee-
dle rollers{3C).

Place one spacer(3D) inside planet gear(3F) so
that 1t rests on top of the needle rollers(3C).

Line the remaining half of planet gear(3F)
with 16 needle rollers(3C).

Stand carrier housing(3A) in an upright posi-
tion.

Insert a planet shaft(3E) into one of the
planet shaft holes which also has a roll

hole on carrier housing(3A). The end of

planet shaft that does not have the roll

hole should be inserted intc the carrier

housing first.

pin
the
pin

Place one thrust washer(3B) onto the end of
planet shaft(3E) which has been inserted
through the planet shaft hole. Notice that
the thrust washer has a tang on 1t. The tang
should point straight down so as to fit within
the space 1in the ralsed inslde edge of the

planet shaft hole.

Following the thrust washer, place planet gear
E3F), with needle rollers, onto planet shaft
3E).

Following the planet gear, place one more
thrust washer(3B) onto planet shaft(3E).

Now insert planet shaft(3E) through the op-
posite planet shaft hole on carrler housing
{3A) and use an alignment punch or simllar
tool to allgn the roll pin holes on the ecar-
rier housing(3A) and planet shaft(3E).

Drive roll pin(3G) down into the aligned roll
pin holes.

Repeat the procedure in steps 1-11 for the
installation of the two remaining planet gears
(37).

At this point the carrier sut-assembly is com-
plete.

continued to next page.....



