
This is a tutorial showing how I refurbish an Arnold 4-6-2.   These techniques will also work for an Arnold 

4-6-4 since the only difference between the locomotives is the trailing truck.   

Before we get started with the rebuild, I’ll tell you about myself and how I learned to refurbish Arnold 

Pacific’s.   I had a couple of N scale layouts back in the late 80’s and early 90’s, when my son was 

growing up.  I’ve always liked steam engines; unfortunately when they broke, I had to send them off for 

repair.  I decided to get back into N scale, now that the kids are grown and their educational expenses 

are completed.  This time I knew I needed to learn to repair model steam locomotives.  Someone on the 

web advised me the Arnold 4-6-2 is a good engine to learn on, so I bought four non-runners on eBay and 

a book.  With no real experience in electronics, I’m an aircraft instructor pilot by profession, I was able 

to get two of them running well, one running OK, and one became a parts donor. 

The book was Maintaining & Repairing Your Scale Model Trains by Jim Volhard.  Although it is somewhat 

out of date, and aimed primarily at HO scale, it provided me with enough knowledge to be successful.  

More credit goes to Arnold/Rapido of Germany for making a dead simple engine that is built as solid as a 

panzer tank.  Whoever it was that advised me to learn on Arnold 4-6-2’s gave some good advice.  The 

engine is easy to disassemble, understand, and put back together.  Power is transferred from the rails by 

a pair of wheel wipers on each side of the engine.  The wipers are part of a left and right side copper 

electrical bus that sits atop the driver wheel frame and is isolated from the frame by a piece of plastic.  

Power is transferred down the copper bus to connect with the motor.  In addition power is picked up by 

the tender with the front tender truck providing right side power and the rear tender truck providing left 

side power.  Tender power is sent to the engine electrical bus by means of two wires soldered to the 

bus.  The locomotive is all metal with the exception of the cab roof.  This means you can remove the 

paint without worry of damaging the engine shell, and learn to paint an engine.  If you don’t like the 

results, strip it and try again.  The driver wheels are turned with big brass gears, the rods are just along 

for the ride.  If the drivers are out of quarter, no problem, just open the bottom plate and with those big 

gears it’s pretty obvious which one is in the wrong place.  It’s not like modern locomotives with 

hundreds of tiny plastic gear teeth, just line up the counterweights visually and if you are one tooth off 

you can see it immediately.  Finally, these engines can pull stumps.  Arnold claims 50 cars on level 

ground, my current layout is too small to small to test that claim, but I can pull eight Atlas heavyweights 

up a 2% slope without wheel slipping.   

The experts tell me the engine is larger than true scale, I don’t care, it looks right.  In an N scale world of 

reduced drive wheel size, I love the look of the scale 80 inch drivers.  It is true Arnolds don’t do a great 

low speed crawl, like a more modern engine, but mine all run well down to about ten scale mph and you 

don’t use a Pacific for switching duties.  Is the Model Power Pacific a better looking and running engine?  

Yes, and it will even pull a good load if you add the traction tire.  But, it will not pull as much as the 

Arnold and is a real nightmare to work on.  Also, the Model Power is a light Pacific, whereas the Arnold 

is a heavy Pacific. Finally, the MP is quieter at low speed, but sounds like an angry hornet at high speed.  

The Arnold makes some noise with brass gears, but emits a nice low frequency rubble at high speed, 

with less volume than the MP hornet.   Enough with the introductions, let’s get to the rebuild. 



Here is the locomotive as purchased on eBay: 

This one is in nice shape for a 40 year old engine.  It also ran fairly well, nothing below 20 smph, (smph = 

scale mph) and pretty smooth above 30 smph.  The top speed was low for an Arnold Pacific, about 100 

smph.  A perfect running Arnold Pacific should do almost 200 smph.  At speeds below 30 smph it would 

hesitate or stop frequently. 

The first thing I do is give it a good inspection.  How the cab frame sits in the driver frame pocket helps 

to determine if the frame is straight.  All of these engines are decades old and many have been dropped.  

If the cab frame does not sit in the pocket, either the cab frame or the driver frame is bent.  The cab 

frame can be very carefully bent back if it is the problem, but I have broken a cab frame trying to bend 

it, so be careful.  If the driver frame is bent the engine may run OK but it will never be right.  Here is the 

cab frame pocket just aft of the cow catcher, with the red paint spot on the driver frame: 



This one is perfect.   

Now take a look at the driver wheels, traction tires, and gears:

 

Notice the chrome is beginning to wear from one of the front drivers.  This is normal; the chrome 

electroplating is thin and wears quickly.  I have an agreement with my wife to keep only five Arnolds.  

This is the 22nd I have refurbished.  None of my five “keepers” has the chrome intact on all six driver 

wheels.  However, I have seen two with the chrome intact.  Only one driver wheel with the chrome 

worn thru is evidence of low run time.  The traction tires are also in good shape, further evidence of low 

run time.  I almost always replace the traction tires with Kato GS-4, or new Con-Cor Hudson, traction 

tires.  If they are still on the engine they are usually worn and brittle, and will fall off the rear driver 

wheels after just a short run.  These are in extraordinary condition and will only be the second set of 



Arnold traction tires I have left on an engine.  The brass driver gears are shinny and clean.  This is nice, 

but it is not a problem if the gears are dull and filled with old grease, they will clean up fine. 

Next we take a look at the tender: 

The soft metal clip coming off the front axle wiper is a little bent, no trouble to bend it back.  The wheels 

look fine.  The tender power wires are old and brittle, this is typical and may be the reason she stalls and 

hesitates at low speed.  I always replace the tender wires.  Notice that some of the tender axle wipers 

are not all making contact with the axle, this is not a problem either.  Track power is transferred from 

the wheel points into the truck frame.  The axle wipers only real purpose is to keep the wheels from 

falling off.  How about that, Arnold had point pickup 30 years before it became the standard. 

Initial inspection looks good but don’t worry if yours doesn’t look this nice, one of my five “keepers” was 

really ugly and wouldn’t run before I fixed it.  Now let’s take her apart.  First remove the bolt in the 

center of the boiler frame: 

Notice the metal flashings on top of the sand dome.  This is not unusual and I will remove them with an 



X-acto knife.  With this bolt removed you can lift the boiler and cab frames away from the driver frame: 

Notice the steel pin in the motor mount is almost completely extended.  This pin should have been 

inserted all the way in and flush with the motor mount.  Now separate the cab and boiler frames: 

Turn over the boiler frame and you can see the boiler weight.  Sometimes the boiler bolt will be held in 

the boiler frame with a small rubber washer.  You can remove this washer and either discard it or put it 

back during the reassembly.  It would seem the washer is there to electrically isolate the boiler from the 

driver frame; however, the cab frame touches the driver frame and the driver frame touches the boiler 

frame, so it serves no useful purpose.  



Now slide the boiler weight aft and out of the boiler frame.  Notice the light tube on the front of the 

boiler weight.  Here are all the parts separated: 



Put the boiler back together, put it in the cab frame, and set it aside.  I recommend you put in all the 

pieces so you don’t lose anything.  

 

When I removed the cab and boiler frames I noticed a problem.  The left side plastic mount for the 

eccentric arm is broken: 



Thank goodness for super glue.  The crosshead guide is also bent.  Not a big problem either, I will just 

flatten it back out once everything is disassembled. 

Now take a look at the motor and the commutator:

 



The commutator is the cylindrical copper thing between the motor and the worm gear.  This one has 

some black carbon buildup and a nice little pile of carbon accumulated around the lower bushing, but 

like the rest of the engine is in great shape.  These are primitive electric motors; they will make sparks 

and carbon.  Sometimes the carbon is so built up, and the commutator so coated, the motor will not 

run.  An annual cleaning of the commutator with some 91% alcohol will keep your Arnold running well.  I 

also noticed minimal wear of the worm gear, one more indication of low run time. 

To remove the motor I use a very small screwdriver to push the steel pin out of the motor mount.

This one was easy since the pin was most of the way out already.  If you encounter any binding hold the 

motor against the mount as you push the pin out.  With the pin removed, unscrew the motor mount 

bolt – this is the large bolt on the side of the motor mount arm ahead of the motor and behind the 

worm gear, see picture 14 above.  The top of the motor has the non-threaded hole for the mount pin 

and the bottom of the motor has the threaded hold for the mounting bolt.  Use an X-acto knife and 

scratch a “T” for top and a “B” for bottom on the metal motor housing at this time.  You may notice I did 

not do this and will see the results later. 

Here is the motor, the piece of plastic that insulates the copper power bus, and the light bulb removed 

from the driver frame: 



Now it is easy to see how the Arnold transfers track power to the motor.  As you can see, a pair of 

copper wheel wipers touches the two front driver wheels on each side of the engine.  Power is 

transferred from the track to the driver wheels and from the driver wheels to the power bus via the 

wheel wipers.  Each side of the power bus is electrically isolated by the plastic bus mount.  Power travels 

down the bus to the motor tabs, which connect to the motor.  You can also see the two wires soldered 

to the bus bringing power from the tender.  Finally, power is carried forward on the bus to the light 

bulb.  Notice the dark spot on the right side bus above the light bulb pocket.  At some point in this 

engine’s history the light bulb was incorrectly inserted into the pocket and the left side light bulb 

connection was bent above the bulb instead of behind it.  This caused a short and the dark burn mark.  

After this, the owner cut off part of the left side light bulb connection.  This will make it more difficult to 

get a reliable power connection to the light bulb.  However, the light worked when I tested the engine, 

so obviously it can be done.   



Now slide the plastic pistons up and forward, away from the driver mount.

You can see the square pocket on the driver frame just above the pilot truck.  The piston piece notches 

into this pocket when it is properly in place. 

Next I’m going to remove the power bus.  This is one of the more difficult tasks in the rebuild.  You don’t 

have to do this if you want to solder the bus motor tabs to the motor.  I removed this bus for several 

reasons: 1) I want to drill a hole in the right bus motor tab to connect to the motor without solder, 2) I 

have to fix the plastic eccentric arm support and the left crosshead guide, 3) when soldering the new 

wire from the tender to the electric bus I like to set the plastic part of the bus on wet paper towels to 

keep the plastic under the copper bus from melting, and 4) I get unrestricted access to the bottom of 

the wheel wipers, so I can get the contact points between the wheel wipers and the driver wheels really 

clean.  The wheel wipers pick up a lot of crud, and clean contact points between the wheel wipers and 

the driver wheels in critical to a good running locomotive.  Enough preamble, let’s do it. 



Lift the power bus up off the driver frame and set it on the bolt hole as shown.

Now slide the plastic crosshead forward and off the metal crosshead support arm.  When you are done 

it should look like this: 

Repeat the process on the other side. 

Next, slide the bus further back so that the black plastic light pocket on the front of the power bus is 

behind the bolt block on the driver frame.  Use care not to catch the right rear wheel wiper on the 



upright motor mount.  This is what we are looking for:

 

Now things are going to get interesting.  What we are trying to do is get the metal crosshead arm 

perpendicular to the black plastic support bracket on the power bus.  This will expose the “C” opening 

on the top part of the crosshead arm.  Then we can move it back and off the plastic bracket.  I know the 

pointed part of the crosshead arm hits the other parts of the driver rods.  You have to wiggle things 

around a bit.  The next two pictures are my best attempt at showing how it is done.

 



Wasn’t that fun?  Now do the same thing on the other side.  When you are finished it should look like 

this:

Due to the left crosshead support arm being damaged on this engine, the left “C” opening was closed, so 

I had to remove the eccentric arm from the crankshaft.  Be very careful when you do this, if you break 

the nipple off the crankshaft you are well and truly toasted.  Have someone hold the nipple closed with 

a tweezers while you gently work the eccentric arm upwards on the nipple.  Here is what it looks like:



Next cut the tender power wires and lift the power bus away from the driver frame.  Place the rear part 

of the power bus on some wet paper towels, so you don’t melt the plastic under the bus, and desolder 

the two tender wires.  If you can solder track without melting ties you can do this.  If you can’t, get 

someone that is good with a soldering iron to do it for you.  Fill a small jewel case with 91% alcohol and 

submerge the bus and the driver frame in the alcohol.  Naturally, I have a picture:



Now take a short bristled model paint brush and clean like crazy.  First clean the power bus.  Pay 

paticular attention to where the wheel wipers contact the wheels.  You may have some tough black crud 

built up there.  Use a little mineral spirits if you have to, but don’t soak the bus in mineral spirits, you will 

soften the plastic.  Once the bus is clean remove it from the alcohol.  On the driver frame get all the old 

grease off the brass gears and all the lint out of the driver rods.  You can let the driver frame soak for 

hours in the alcohol and you won’t hurt it.  A small brass wire brush can be used to remove stains or 

paint from the driver rods – don’t even think of using the Dremel.  Don’t stop cleaning until you’d be 

willing to lick the driver frame. 



Next I refurbish the motor.  First I hook up the motor to some power and measure the starting voltage.

Use some care not to bend the copper washers under the motor pins.  This motor had a lower starting 

voltage than most: 1.75 volts.  Submerge then drain the motor several times in 91% alcohol to clean the 

inside of the motor can.  Don’t be tempted to use the same alcohol the driver frame is sitting in.  Then 

clean off as much carbon from the commutator as you can with a short bristle model paint brush.  You 

won’t get it all with alcohol but we will fix that later.  After cleaning the commutator submerge and 

drain again several times.  After alcohol cleaning, dry the motor with a few blasts of canned air.  At this 

point in the process, the start voltage on this motor was 1.61 volts.  Now with the motor running at low 

speed in an upright position, as show in the above picture, I slowly spray CRC 2-26 around the 

commutator so it runs down and fills the motor can.  I do this several times over a bed of paper towels.  

Alcohol promotes corrosion, and I want to coat the inside of the can with a lubricant and clean it at the 

same time.  The 2-26 will drain out the bearing at the back of the motor.  It will probably be dirty the 

first few times you fill the can with 2-26.  When it comes out clean you can stop with the 2-26 



treatment.  Next remove power from the motor, and clean the commutator with the paint brush.  The 2-

26 should allow you to remove all remaining carbon from the commutator.  After the commutor is clean 

I repeat the 2-26 treatment a couple of times.  Now run the motor at low speed for a couple hours, in 

the upright position, so the excess 2-26 can drain out the bearing on the bottom of the motor.  I tested 

the motor starting voltage at this point for the purpose of this article.  The start voltage was now 1.33.  

The black on the commutator below is burned 2-26 from the two hour run. 

Next disassemble to motor in order to clean the bushings and polish the commutator.  First remove the 

bushing clip from one side of the motor as shown below:

Now lift the power transfer arm away from the bushing as shown below:



Notice the small indentation or dot on the bushing where the power transfer arm connects with the 

bushing.  This dot is slightly aft of center.  When you replace the bushing be sure to put it back in with 

the dot toward the back of the motor.  Turn the motor upside down and gently tap it until the bushing 

extends far enough to remove with a set of tweezers.  Set it aside and label which side of the motor the 

bushing came from, either Top or Bottom.  Repeat the process with the other bushing.  While the 

bushings are out, clean them first with 2-26 and then with alcohol using your trusty short bristle paint 

brush.  Then hold on to them tightly and blow them dry with some canned air. 

Next we will polish the commutator.  Cut a narrow strip of 2000 grit wet or dry sandpaper that will fit in 

the hole left by the bushing.  See the picture below:

Soak the sandpaper with some 2-26, hold it against the commutator, and gently rotate the worm gear 

by hand.  When you are finished you should get something that looks like this:



Now clean the commutator liberally with 2-26, then alcohol, then blow it dry with some canned air. 

Remove the sparkling clean driver frame from the alcohol bath and blow it dry with some canned air.  

Clean the jewel case with some soapy water and refill it with distilled water and a little bit of dish soap.  

Place the boiler and cab frame in the distilled water/soap mix to soak.

After soaking for an hour or so, clean the boiler and cab frames with a very soft bristled tooth brush.  

Dry them and set them aside.  



Next we reassemble the motor.  If you removed the power transfer pins from the top or bottom of the 

motor I have a little trick to get them back in.  Use the smooth end of your pin vice drill bits to pick up 

the transfer pin and align it with the pin hole.  Then use a larger diameter bit, and finally the motor pins.  

Here is the sequence of events:



With the motor reassembled the starting voltage, (voltage when the worm begins to turn), measured 

.74 volts.  This process has lowered the start voltage of the motor a bit more than one volt.  Anytime I 

can get the starting voltage below one volt I know I’ve got a great motor, and if the driver frame is not 

bent, I know I’ll have a great running locomotive.  It’s a jump ahead, but this locomotive would run 

steadily at 5 smph.  That is just outstanding for an Arnold.  If I can get an Arnold Pacific to run steady 

below 15 smph I consider it an excellent engine. 

As much as I like these locomotives they do have a design fault, they rely on friction between the motor 

pins and the motor tabs to keep the tabs in contact with the pins, and thus to transfer power from the 

electrical bus to the motor.  The locomotive generates vibration as it moves and this vibration can work 

the tabs away from the pins.  Then the engine either hesitates or stops.  Usually I fix the tabs to the pins 

with a small amount of solder to insure reliable electrical power to the motor.  You must be very careful 

when soldering the tabs to the pins because the heat is transferred down the pin into the plastic bearing 

between the motor and the worm gear.  This heat can melt the plastic and ruin the connection between 

the power transfer arm and the motor pin.  If this happens you have another poor connection and have 



reintroduced the very problem you are trying to prevent.  I have always soldered the tabs, but get in and 

out quick, and have a paintbrush wet with alcohol to cool the pin immediately. 

For this engine I decided to try something different.  I drilled a hole in the right side motor tab just big 

enough for the motor pin to fit thru.  The pin will now hold the tab firmly in place and give a positive 

electrical connection to the right side bus.  As an additional benefit, the left side tab should be held 

against the left motor pin.  Still just a surface connection on the left side, but I hoped it would work 

better than the stock connection.  The short answer is it did work, but not perfectly.  I have started and 

stopped the locomotive about 50 times since reassembly, on three start attempts the light would come 

on but the locomotive did not move.  This indicates power to the bus but not to the motor.  On each of 

these three occasions a gentle tap to the cab frame started the motor.  I’m pretty sure the problem is 

the left tab connection to the motor.  I still haven’t decided if I will solder the left tab to the bottom 

motor pin.  He is the modification I made to the right bus tab:

Now it is time to reassemble the engine.  First cut two new wires to connect the engine electrical bus to 

the tender power pick ups.  I like Northwest Short Line’s (nwsl.com) 29 gauge 51 strand super flexible 

wire.  Each wire needs to be about five inches long.  Here is the picture:



Tin the wire on both ends, place the power bus on some wet paper towels, and solder the wires to the 

bus.  The right side wire will cant off very slightly to the right.  The left side wire will run straight back on 

the inside of the power bus and go under the motor next to the small peg just behind the last brass gear 

on the driver frame, see the picture below.  Place the bus on the driver frame and put the plastic 

insulator on top of the bus.  I like to run my wires thru the holes on the back of the driver frame.  This 

has the advantage of holding the wires up and out of the way when the engine runs.  I also think it looks 

better.  The disadvantage is the driver frame and the tender will be tied together by the tender power 

wires.  You will have to unsolder the wires at the tender if you want to separate the two units. 

If you removed the bus, as I did, reconnect the crosshead support arms to the bus frame.  Have fun with 

that.  Put the crosshead back on the support arm.  For reassembly refer back to pictures 17 – 24 and 

reverse the disassembly process.  Work the plastic cylinder piece back on to the front of the driver 

frame.  I find it best to put the plastic cylinder piece part way in, then connect one side’s crosshead 

support arm and piston rod, then the other.  When both sides are connected and in the proper holes, 

move the plastic cylinder piece in and seat it in the square retaining indentation on the front of the 

driver frame.  Fitting the plastic cylinder piece back in place isn’t easy, but it’s not that difficult either.  

Take your time until you get it back to what it looked like in picture 16.   

Now, and this is important, roll the driver frame forwards and backwards several times.  You should feel 

no binding and the crosshead arm and piston rod should move freely in the plastic cylinder.  If you feel 

any binding, you will have to find the cause and eliminate the binding before proceeding.  If the second 



and third drivers are out of quarter they will bind with the driver rods.  You will need to fix it now.  

Requartering the drivers is not part of this article, but on this engine it is not very difficult.  Put the driver 

frame upsidedown and remove the two bolts holding the driver retaining plate in place.  Rotate the 

wheels until all wheels on one side have the hole at the bottom and refasten the driver retaining plate.  

The teeth on the brass gears are large, so one wheel out of quarter is fairly obvious.  The front driver 

wheels are not connected to the rods, so they don’t have to be in quarter, but it looks better if they are.  

Roll test it again.  If you requartered the drivers correctly, and it rolls freely, you can proceed to the next 

step and put the motor back in. 

Place the motor into the driver frame and push the steel motor mount pin in to hold the motor in place.  

Here is a picture to show you how it should look:

Those of you who have been paying attention may notice I have forgot to put the plastic insulator on top 

of the power bus.  Those of you are really sharp may notice the motor is in upside down.  Remember 

back many pages ago when I told you to put a “T” and a “B” on the motor?  This is what I get for not 

following my own advice.  When the motor mount bolt won’t screw into the hole in the motor you will 

figure out you’ve got the motor in upside down and you are trying to screw into the motor mount pin 

hole.  Of course I turned over the motor before proceeding. 

If you followed my technique and drilled a hole in the right bus tab, once you get everything in place as 

depicted in picture 38, push the upper motor pin thru the hole to connect the bus tabs to the motor.  

The small copper washers should be flush against the plastic part of the motor.  If you didn’t use this 



technique, you will need to solder the bus tabs to the motor pins for a reliable electrical connection.  

Use a very small amount of solder and be quick or the heat will travel down the motor pins and melt the 

plastic holes they are in.  Have a alcohol soaked paint brush ready to soak the pins and thus cool them as 

soon as you get the solder in place.   

Once the motor is in place, screw in the motor mount bolt, see picture 14, until it is almost tight.  Now 

adjust the worm gear until there is just a small amount of space between the worm gear and the brass 

gear, and tighten the motor mount bolt.  If you bottom the worm gear against the brass gear, you will 

grind off the worm gear as you run the locomotive.  See the picture below:

 

Now tighten the motor mount bolt and check the worm gear clearance one last time. 

At this point I like to secure the wires that will connect to the tender with a very small amount of super 

glue.  The next three pictures will show how I like to attach these wires to the rear of the driver frame:



Notice in the photo below that the left bus tab relies on surface contact only to transmit power to the 

motor pin.



Now for some fun.  Attach the cab and boiler frames to the driver frame.  Hook up power from your 

transformer to the tinned ends of the tender wires, lift her off the table, and let her run.  If you were 

successful move on to the tender rebuild.  If not, go back and figure out what is wrong.

Next we cover refubishing the tender.  First insert a small screwdriver between the tender sides and 

base, and release the two clips on each side of the tender base as shown:



Notice the position of the tender weight and how the rear tender wire runs over the weight:

Unscrew the tender trucks then desolder the old tender wires.  Notice I have marked the front and back 

of the tender so I can put the trucks back in the proper place.



  
Notice as well the corrosion on the tender power pickup plates.  Power is transferred from the track to 

the metal wheels on the tender.  From the wheels, power is transferred to the tender truck, and from 

the truck to the two plates you see above.  Power moves thru the plates to the tender power wires on 

the other side of the tender base.  I don’t want any corrosion to inhibit power tranfer from the truck to 

the wires so it is time to get out the dremel and remove the corrision as shown below.  Caution, do not 

use the dremel and brass wire brush attachment without eye protection.  The brass wires break off 

and move at high speed into unprotected eyes.  I recommend you do it outside as well or you will be 

removing brass wire from your feet for some time to come.



Notice I have polished not only the contact plates but the circlular area on the top of the truck that rubs 

on the plates.  Finally, I have polished the metal side of the tender wheels.   I noticed an excessive 

amount of solder on the top of the rear contact plate, so I removed it with some desoldering brade:

Next solder the new wires from the engine to the tender clips.  Remember the right engine wire goes on 

the front clip and the left on the rear.  As shown below, I cut a small hole on the front of the tender shell 

so that I can remove the shell without desoldering the wires.



I like to run both sets of wires over the tender weight, to keep the wires tight.  Place the tender weight 

on the tender base.  Next work the wire up thru the hole you made on the tender shell and snap the 

shell back in place.  It’s time to put her on the track and give her a test run.  After a successful test run 

we are almost finished. 

The next task is the light bulb.  Here is our 40 year old corroded light bulb and our trusty dremel with the 

brass wire brush attachment:

Here is what the light bulb should look like when you are done:



Replace the shinny light bulb in the pocket and all we have left to do is lubricate the engine. 

The methods I use to lubricate the engine will not work well on a modern plastic geared locomotive.  

This engine has big brass gears and it is very easy to disassemble for an annual cleaning and 

relubrication.  I believe in lots of lubrication for these engines.  First I will use some “Hob-E-Lube” white 

grease on the worm drive and the brass gears.  Take a small drop of white grease and work it into the 

worm drive with a toothpick as shown in the next two pictures:

The idea is to take a small amount of grease and spread it well.  If you use a lot of grease, the grease will 

impede gear movement and the engine will not run well.



Now take a drop of grease, turn the engine over, and spead this grease on the exposed portion of the 

driver gears.  That is one drop of grease for all three driver gears, not a drop for each.

Finally, apply one drop of gear oil each to the worm drive and each of the brass gears.  The gear oil is a 



comparatively heavy oil.

Now, assemble the engine and run it at low speed for about 30 minutes.  After running remove the 

boiler shell.  Clean off all the excess oil and grease that has been thrown around inside the engine with a 

model paint brush and some alcohol.  Leave the oil on the gears and wheel bearings.  You will need to 

clean the track as well.  Reassemble and run at moderate speeds for about an hour, then clean as 

before.  Clean and relube about once a year.  

That is it, you’ve refurbished an Arnold Pacific.  After completing the refurbish, this engine would run at 

a steady low speed of 5 smph and had a top speed of about 180 smph.  This is better than two of my five 

“keepers” and the three that run better were only superior in top speed.  If you don’t want or need to 

do a repaint you can stop reading here.  If you want to repaint, please continue along with me. 

The first thing to know about the paint Arnold uses on these locomotives is that it is thick.  They use 

thick paint because the metal boiler and cab frame are not perfectly smooth.  The thick paint fills in the 

indentations in the metal and produces a smooth surface. Unfortunately, it also obscures the molded in 

details.  You can strip the boiler and cab frames to bare metal, but then you will need to paint these 

parts with primer to produce a smooth surface for the final paint.  Knowing this, our main objective is to 

reduce the thickness of this paint without removing it.  Cut several small strips of 1000 grit wet or dry 

sand paper and wet sand the boiler frame.  The objective is to remove most of the paint, but not sand 

through to the bare metal.  When you are done it should look something like this:



Notice the paint is mostly removed from the protuding detail parts.  That is not the objective, sand 

between the detail parts and as a consequence you will expose the details.  Notice as well I have sanded 

through the paint in a few places.  This is not a big deal, modern paints will stick well to the exposed 

metal.  However, if you expose the metal stop sanding in that area.  Notice I have sanded the top of the 

sand dome where I removed the metal flashings with a blade. 

This boiler is ready for paint.  However, Craig wants the smoke box area to be silver bare metal.  To 

remove the paint from the smokebox we turn again to the dremel and brass wire brush attachments.

Notice the pitted appearance of the base metal.  This one is worse than most, but you can see why I 

didn’t want to remove the paint from the rest of the boiler, and why Arnold used such thick paint.  I can 

reduce the pitting with another Dremel attachment.



After polishing with the attachment shown, I have gone back and buffed the smokebox with the brass 

dremel attachment.  The metal will tarnish, so I have brush painted it with Floquil “Hi Gloss”to keep it 

shiny.  The metal still looks pitted only because of the magnification.  Without magnification all you can 

see is a gloss silver smoke box. 

The next task is to remove the paint from the tender shell.  This is easy.  Submerge the tender shell in 

91% alcohol for about two hours, then brush gently with the soft bristled tooth brush.  After brushing 

put the tender shell back in the alcohol for another couple of hours, then brush again.  Usually the paint 

will come off by the second brushing.  If it doesn’t, repeat the process until the paint is removed.  The 

tender shell is black plastic, if you have removed the lettering the paint is probably gone. 

The cab frame presents us with a couple options.  I could strip the paint with the Dremel brass brush 

attachment and repaint directly to the metal.  This option has the potential to give me the best looking 

paint job, but if the metal under the factory paint is badly pitted I will have to prime it.  If I prime the cab 

frame there is almost no way, with all the detail parts, to sand down the primer and the resulting paint 

plus primer will be thicker than the factory paint.  If the metal is smooth, the best looking paint job 

highlighting the detail parts will result.  However, you will have to go back and do touch up paint every 

so often because using the locomotive will scrape the paint from the protuding detail parts. 

The other option is to add a thin layer of paint on top of the factory paint.  Since the factory paint was in 

such good shape I chose this option.  However, Craig wants the engine unlettered so I had to remove the 

numbers on the cab sides.  Furthermore, the rivet details on the cab sides are very small.  A repaint will 

cover these details.  I used 1000 grit wet or dry sandpaper to remove the cab numbers.  Once again my 

goal was to not sand all the way through the factory paint.  Then to keep the cab rivet details from 

disappearing  under the new paint, I scapped away the factory paint around the rivets with an X-acto 

knife.  Here is the cab, ready for new paint:



To remove the cab roof, use a flathead screwdriver to push in the bottom of the window from the 

outside of the cab while pushing up gently on the window from the inside of the cab.  Loosen one side 

and then the other.  The cab roof snaps into place, held by the windows.  Do not use mineral spirits to 

remove the factory paint from the cab roof, the plastic will distort. 

The repaint itself is like any other locomotive.  Use your favorite airbrush and paint.  Here is what she 

looks like after my repaint with Floquil “Engine Black”:



Before I conclude a word on left and right.  The train experts have told me I should have used “Engineer 

side” for right and “Fireman side” for left.  As I mentioned many pages ago, I am a pilot.  The right side of 

the aircraft is the pilot’s right side as he sits in the cockpit.  If you wish you may subsitute engineer or 

fireman where I used right or left. 

I hope you found this article both informative and entertaining, and I wish you success in your Arnold 

refurbishment.  Until Kato makes a heavy Pacific I think these now very old locomotives are the best N 

scale models of one of steams most prevalent engines.  Have fun, Mark Schwendeman.  

 

 


