
Build Instructions for “Scratch Built” M20 & M8 
American 6 Wheeled Armored Car 

Started M20  Aug. 15, 2013   Finished Jan. 12, 2015  
Started M8  Nov. 1, 2021     Finished Dec. 29, 2022 

by  Paul E. Howald   © 2023 
Notes:  
1. The goal is to build as accurate as possible, an American M20 and M8 Armored Car from scratch using 

aluminum sheet, brass sheet, rod & bar stock, steel rod, cast pewter parts, styrene sheet, resin cast 
parts, rubber cast parts, some commercial 1/16th scale axles  & drive shafts, and a few brass detail  
parts available in the marketplace. The armored cars are to be RC capable with custom made “in-
place” rechargeable NiCad batteries  (a Lipo Battery was eventually installed in the M8), Clark  
electronics and a 3D printed 5 gear transfer case. 
  

2. This project will require a lot of research and many master parts will have to be made for RTV mold 
making and subsequent casting. RTV molds will be both regular and “hi-temp” rubber types. To 
create the master parts, hand drawings will be required based on many measurements from 1/16th 
scale plans and pictures. 

 

3. This is a very challenging project and if you decide to undertake building one of the models, then 
read these entire instructions before starting any work.  Understand the processes followed and 
gather all the materials and parts needed before starting.  This is a “Master Modeler” project. 

 

4. I started this project and fully built the first armored car (an M20) in about a year and half, but never 
painted it. I also created a second set of parts for the M8 which were left unassembled.  I had planned 
to have the turret for the M8 version 3D printed but never got around to finding someone to design 
the stl files and print the turret, so the total project came to a stop and set from early 2015 on my 
workshop shelf till late 2021.  Access to 3D parts had advanced considerably over that time period 
and I finally decided to finish both cars on Nov. 1st, 2021, but I still needed to find a 1/16th  scale M8 
turret.  

 

5. Normally I paint all subassemblies and parts before gluing them in place to create the full model, but 
I decided on this one to not paint anything ahead of time so that I could take “unpainted” pictures 
of the entire construction process and then take the cars apart and paint the subassemblies before 
reassembly.  

 

6. If any info in the drawings in this article are too small, you can copy them, paste to a word doc and 
then enlarge for better reading. 
 

Parts Used per Armored Car:   (2014-2015 Dollars) 
1. Basic raw metal materials and for RTV molds                $90.00 
2. 3D printed Transfer Case                   $40.00 
3. Heng Long TBU unit to take Tamiya hits (this was never installed) $20.00 
4. NiCd (6) cell battery pack (ea 1.2v 1200 Mah) custom made  $20.00 
5. Schumo Sherman Tow Cable & Brackets Part #SH0027   $18.00 
6. (1) Tower Pro SG90 Micro RC servo     $11.00 
7. Clark Board TK-35 programed for Pz 3 sounds (50mm MG)              $85.00  * 
8. 5 volt mini fan                    $  8.00 
9. (2) 1/18 scale 21st Century US Ultimate soldiers    $30.00 
10. (1) 1/16th scale resin “standing” soldier for MG (M20 only)  $25.00 
11. (1) AFV-Model.de 50 cal. MG      $65.00 
12. (2) 1/16th scale resin “upper body” driver soldiers   $25.00 
13. (1) MG light flasher (M20 only)      $10.00 
14. (1) www.AFV-Model.de cast nickel 50 cal MG (#DT16009a)  $45.00 



15. Alumilite Flex rubber casting material for wheels   $20.00  
16. G.M.E. 1.5” dia. mini sound speaker     $15.00 
17. Magnetic HM-180 7.2v DC motor #20100802    $15.00 
18. (2) T-Rex 1/18th scale rear straight drive (#ZA0033), from RC4WD $98.00 
19. (1) T-Rex 1/18th scale front steering axle (#ZA0032), from RC4WD $49.00 
20. (4) 3 mm ID x 7 mm OD universal joints from RC Sub Workshop $20.00 
21. (1) 3 mm ID x 6mm OD WPL /HL mtl. universal “50” stretch” drive sft. $  5.00 
22. (2) Dromida mini universal for motor shaft (#DIDC1102 )  $  4.00 
23. (1) Firelands Product 2” long dog bone driveshaft   $  2.00 
24. (3) Radio Shack SPST toggle switch (275-0624)    $15.00 
25. (1) Tamiya # 7305042 6 volt bulbs for tank lights   $25.00 
26. (1) Tamiya plug/Deans plug charging cord (fabricated)   $  5.00 
27. (10) MF63ZZ bearings (3mm*6mm*2.5mm) from Ebay “speed_mart” $  7.00 
28. (2) F682ZZ bearings (2mm*5mm*2.3mm) from AVIDRC.com  $  2.00 
29. 6 Bic pens  (#14408 VCG11) for shock springs    $  6.00  
30. Misc. cast resin boxes, gas cans, tools, etc.    $30.00 
31. Verlinden Products (#866) dry transfer American decals   $18.00 
32. Futaba Skysport 4 channel Radio and Receiver    $40.00 
33. Misc. screws, glues, resin parts, brass sheet, bar, tube, paints  $50.00 
      Total              $918.00  * 
 

*Additional costs for M8:   
1. TK-39 is replacement board for M8                $105.00 
2. 3D printed Turret for M8                  $  70.00  
3. Aber 16 L-19  Gun Barrel for 37 mm M6 Gun                $  20.00 
4. Cost of all the molds and resin castings for the M8 interior & gun       $   70.00 
 

Research Materials used: 
1. Squadron Signal  #2037 Signal US Armored Cars 
2. Squadron Signal #27030 M8 / M20 Armored Cars 
3. Allied-Axis Photo Publ. #5 
4. New Vanguard #53 M8 Greyhound Light Armored Car 
5. Military Vehicle Workshop #MV-08 Light Armored Car M8 & M20 
6. Tankograd Tech Manual #6021 M8 & M20 Light Armored Car 
7. Military Miniatures Magazine #29, page 43 
8. Military Modeling Magazine Vol 32 No 1 Jan-Feb 2002 
9. Legends of Warfare, Ground: Ford M8 & M20 Armored Car by David Doyle 
10. Plans from George Bradford’s American Fighting Vehicles, pg. 53 and 57 
11. ORD 8 SNL G-136 M8 M20 Armored cars 
12. TM 9-743 Armored Car M8 1943 
13. Many reference sites on the internet 
 

Commence Work: 
1. Research and Plans: 

I started out by finding decent plan views of the M20/M8 cars and scaled them up to 1/16th size.  
I used both the Bradford and Squadron Signal plans, and other sources to determine the overall 
prototype dimensions which were then converted to 1/16th size. 



   
 

Bradford Plan: M20  

 
 

 
 
 
 
 



 
 
 
 
Bradford Plan: M8 

 
 
 
 
 



 
 
 

Squadron Signal Plan: M20 Walk Around became the primary drawings I used for the 
model’s design. 
         

 
  



Most everything was measured in millimeters to determine the model’s dimensions.  But 
inches were also used for some references. 

 
 



        



Before moving forward, I also created a side concept profile of how I thought the RC parts would 
be fitted and placed.   

      
2. Lower Hull Construction: 

Once all the model dimensions were determined, the next step was to make a template for the 
Lower Hull which will be made from 0.030” aluminum sheet. The master drawing is larger than 
an 8½ x 11 sheet so I broke it into two parts.  Tape the match lines together for a full size 
template. Then tape the template to the aluminum sheet, next “very slightly indent” all the holes 
to be drilled, then scribe all the lines (outer, inside openings and the bend lines) on the aluminum 
sheet and then cut out the Lower Hull. Try to avoid warping the aluminum when cutting by first 
cutting about ¼” out and around the scribed lines and then go back and cut on the lines. Besure 

that after cutting out the aluminum hull, you flatten all the edges, file all the edges so  they are not sharp,  
drill all the holes to the size required and cutout the 4 openings by drilling the corners and using a 
modeler’s saw blade or Dremel tool to cut along the lines. File to correct everything to the proper shape.   

 

This first drawing is reduced in size to show the entire design: 
                                                    

                   
                        

 
NOTE:  Below on the Rear Half drawing is a refernce  to “Cut out for Latch (Typ 4)”.  These  tiny 
slots are for the  Locking Handles on the Exhaust Hoods.  It is better to make these (4) cuts in the 
Lower Hull after you make the Locking Handles (step 22.D.) and see where the lock tabs actually 
are located.  Also, the rear slots eventaully got ground down to allow for the wires of the lights. 
 
 



This is the  Front & Rear Half of Template.  Enlarge to  actual width at match lines of 148.58 mm: 

  

         



   
Next you have to bend  the sides upward using a Metal Bending Brake (I got mine from Harbor 
Freight…$47).  Make sure the edges are bent as sharp and tight as possible.  
 

Here is what you should end up with: 

 
 

 
 

 
 

To bend to the proper shape, I made a card board profile to use with the Metal Bending Brake. 
Follow the shape shown in the plan below.  Note that you will have to flatten the lower corner 
of the two front fins because they get bent in the Brake….(see red arrow). 
 



 

3. Rubber Wheels: 
Various companies over the years have cast 1/16th hard resin Combat Wheels used on GMC 
Trucks, Artillery pieces and Armored Cars.  Fortunately I had some of these so I cut the center out 
of one to make a master of the tire. I cut off the tire portion of a second one to make a master of 
the front & rear hubs (green arrow).  I then made RTV molds of these three masters (blue arrows) 
and cast the tires from Alumilite FLEX 40, 2 part liquid casting rubber. I added Alumilite’s black 
die to the mix and let everything cure for 24 hours. 

 
 

There is a slot designed into the rear resin hub (see red arrow below) for a steel rod that is 1.17 
mm (.046”) dia. X 16.14 mm (.635”) long. This rod inserts thru the axle once the wheel is screwed 
on to the proper position, and the rod is glued in place in the slot. Drill a .0984” dia. hole for the 
axle in each wheel, and tap for a 3mm thread.  The hole is 16 mm deep. Paint the (2) hub parts 
before assembly. Use ACC glue to mount these (2) resin hubs together once they are inserted 
into the rubber tire.  Make (6) wheels. 



 
 

4. Axle Assemblies: 
A. The axle assemblies and supporting brackets take a lot of time to make, with the brackets being 

cast from pewter in hi-temp RTV molds. The axles started out as 1/18th scale T-Rex RC car axles 
and are cut and fitted to the right size. Because the differential housings need to be offset from 
each other for the (2) rear axle assemblies, a total of (3) rear axles are needed for the 
modifications. Only (1) axle is needed for widening the front axle assembly.  Be sure you buy 
axles with a drive shaft output to a motor “and” (2) outputs to wheels……(total 3 outputs). 

 

WARNING:  Be sure you extend the correct side of the axle for each of the rear axles so that 
the differentials offset and line up with the transfer case output gears.  
 

            
      Rear Axle         Front Axle 
 

B. Start on the rear axle modification by filing off all the protruding nubbins (total of 6) on the 
outer edges of the (3) rear axle housings (red arrow shows where they are ground off). 

 
 

Next remove the drive shaft and bearings from the one extra axle housing and cut 19.3 mm off 
one side of the 2 part housing. This extra housing length is added to one side of a rear axle 
assembly. Cut a 49.4 mm length of an 11/32” dia. brass tube and notch as indicated.  Also cut a 
30 mm length of the 11/32” dia. tube and notch as shown. 



 
 

When the 19.3 mm piece is inserted into the tube, be sure the recessed areas in the axle housing 
(for the axle bearing) is on the outside as shown below (red arrow).  These parts will all be glued 
together later, once the remaining axle is lengthened. 

 
 

The axle for the longer side is a total length of 66.04 mm.  Take one of the extra axles removed 
earlier and cut it at the indention for the lock washer. This will make it 34.32 mm long.  On the 
end which was just cut (not the end that inserts into the differential), file away ½ of the depth 
by 3.4 mm long. See red arrow below. 

 
 

Take the other axle rod that has the bearing and washer still on it.  Measure 34.8 mm in from 
the threaded end and make a mark.  Cut the rod at this mark and then, file away ½ of the depth 
by 3.4 mm long, just like was completed on the other part.  When joined together, these two 
parts should total a length of 66.04 mm. You can solder the (2) axle parts together but this isn’t 
necessarily required. Now assemble all the parts together but only glue the brass tube to the 
housing parts. Once done, the axle assembly should turn freely. The total width of housing should 
now be 101.3 mm wide. To outside of axles….120.94 mm. 

 
 

C. Repeat this procedure to make the second rear axle assembly. 
 

D. Here are the drawings I developed to design these Rear Axle modifications: 



 
 

 
 

E. For the Front Axle modification, start by removing the two pivot pieces on the front axle. Then 
file or grind off all the protruding parts on the outer edges of the (2) front axles assemblies (see 
red arrows). 

 
 



The drive shafts need to be replaced with ones that are 42.41 mm long. These have to be made 
from 3 mm steel rod, rounded on one end w/ a cross piece inserted (1.19 mm OD x 6 mm long), 
flattened on the other end to match the shorter one removed earlier. 

                                                                                                                                                          
 Cut two 27.31 mm x 11/32” dia. brass tubes for the axle housing extensions.  The pivot pieces 

will fit over this tube and new 1.6 mm dia. screw holes will need to be drilled for the (4) screws. 
Don’t forget to reinsert and carefully glue the bearings inside the old axle housing before gluing 
the brass tubes on. 

 
 

The final front axle assembly looks like this. NOTE: ONLY SCREW THE ENDS ON, DO NOT GLUE 
THEM.  THERE ARE OTHER PARTS TO GO ON THE TUBE BEFORE FINAL PERMANENT ASSEMBLY. 

 
 

The last part to make for the front axle assembly is the tie bar.  It is a 3 mm dia. steel or brass 
rod, 87+/- mm long, with each end filed down to a 1.3 mm thickness x 6.25 mm from each end, 
with a 1.62 mm hole drilled equal distance (you must verify this 87 mm distance on your own 
axle so that the pivot arms are parallel and the wheels drive straight). 

 
 
 
 
 



F. Here are the drawings I developed to design these Front Axle modifications: 

 
 

 
 

5. Bogie Brackets and Leaf Springs:    
A. I chose to cast all the bogie brackets from Pewter because they needed to be strong. Hi-temp 

RTV silicone has a melting temp of 800° and Pewter melts at 450°.  Parts made of metal will hold 
up much better than resin or plastic and adds weight to bring the center of gravity down on the 
model.  Here are some tips in dealing with hi-temp casting: (a) preheat the RTV mold in an oven  
to 500°, (b) heat the Pewter for a little longer after it melts, (c) heat the metal ladle all the way 



out to its tip, (d) blow powdered graphite into the mold area as this tends to draw or slide the 
liquid Pewter into the mold crevices, (e) pour the liquid Pewter quickly, (f) use an aluminum 
weight to set on the poured Pewter, this pushes the liquid down in the mold and also helps to 
cool by acting as a heat sink, (g) dunk the entire mold in water to bring the temp down for 
extracting the part, and (h) use tongs, safety glasses and gloves to protect your human body 
parts.  Also, when making the RTV mold, be sure there is a hot air escape conduit for the pressure 
that builds up as you pour into a mold. This conduit can be created with as small as a 1/32” ID 
wire that ran from the master part to the bottom of the RTV mold when it was poured. Once the 
mold has cured, remove the wire which leaves an opening for the hot air to escape thru the RTV 
mold.  The brackets required are as follows: 

 

B. Main Rear Support Brackets: 

   
 

This part’s master (on left) was created with plastic and metal parts, cast w/ a regular RTV mold 
(not shown), then a resin part was cast, cleaned up w/ holes marked for later drilling (second 
from left), and then the hi-temp RTV mold was made (the dark grime is from the graphite). The 
final Pewter part is at right. 

 
 

The (2)  Pewter parts now need to have all the holes drilled (4 are threaded), so consult the 
drawing below for specifics.   



 
    See comment in Step 11D.  This refers to Note 4 above. 
 
C. Rear Axle Brackets: 

As with the Main Support Bracket, the Axle Brackets are made from Pewter and there is a right 
and left version. You will need two of each.  I made masters from styrene and metal with the use 
of red clay to create contour shapes (on left), created a regular RTV mold (center), then resin 
parts were cast (right), cleaned up w/ holes marked for later drilling. 

 
 

Then a hi-temp mold was created and looks like this after use with graphite, and the cleaned up 
Pewter parts need holes to be drilled and all (3) holes are threaded. See drawing below for sizes. 



 
 

View of bottom of part:

 
 

  View of top of part: 

 
 

 
 
 
 
 
 
 
 
 
 
 



Here is the drawing to make these Rear Axle Bracket parts: 

 
 

D. Shock Absorber Support Bracket: 
This bracket is  also cast in Pewter.  Make (6) of these.  Drill & tap holes shown on the following 
plan. 

 
 

 



E. Front Axle Bracket Assembly: 
This is a 3 part bracket assembly consisting of the lower base, upper sleeve and collar (qty of 2) 
which all wrap around the front axle with a leaf spring compressed between, and a shock 
absorber anchored to the base.  See the pics of a finished front axle for clarity. 
 

Top view:             Bottom view: 

      
 

 Master, hi-temp mold and cast part for upper sleeve: 

 
 

Master, hi-temp mold and cast part for lower base. Note that the mold includes an “ear” on each 
side. Once cast, then grind off one on opposing sides which make them a left and right part as 
shown at far right below. 

 
 

Two of the brass rod are needed and are threaded (total 4 places) for a 0-80 bolt. 

        
 

               Thread here on both sides. 
 
 
 



This is the drawing of the (3) Front Axle Bracket parts: 

 
F. Leaf Spring and Mounting Brackets: 

Leaf Springs are used on both the front and rear of the armored car, but the rear design is rather 
complex to accommodate a two axle set up, so I elected not to include them at the rear. The 
front design is as follows.  Use .010” thick brass sheet……  .005” proved to be too thin.  Cut the 
lengths for each leaf as shown in the following plan.  Curl (bend) the one end of the Master Leaf 
as shown and solder. This forms the rear eye.  Instead of a front eye, there is only a flattened & 
bent area with a hole for a 0-90 sized bolt which attaches to the Front Mounting Bracket. The 
pins (bushings) for the rear shackle arms (see red arrows below in 3rd & 4th picture) are .046” 
brass rods, fitted thru the Rear Mounting Bracket and the rear eye of the Leaf Spring. The Shackle 
Rods are soldered on the outside of the shackle and must rotate inside the rear eye of the Leaf 
Spring and the Rear Mounting Bracket.  The 4 mm x 5 mm rounded section of the Rear Mounting 
Bracket is soldered to the base plate. There are (4) Rebound Clips, which are glued only to the 
Master Leaf once in position. See photos below. 

 



 

 
 

 
 

 
 



    
 

Next make (2) of this odd shaped Front Mounting Plate w/ 4 holes drilled for 0-90 bolts. These 
mount to the rear of the Lower Body Front Wall and to the end of the Leaf Spring. See Section 9 
for building the Front Wall and how to install the Mounting Plates. 

 
                                                                                                                                                                                                                                                                                                                                                           

6. Shock Absorber: 
There is one Shock Absorber per wheel, so you need to make (6).  There are (3) brass end caps, 
(2) brass 2-56 bolts, (1) spring, (2) brass tubes; one short & one longer, (1) brass J rod and (1) 
short brass rod.  These are all soldered together as described in the steps below. 

 
 

Here is the plan for assembly and sizes: 

 



 Follow these steps to assemble: 
1. Drill a .063” dia. hole into each bolt, but not clear thru. This is where the brass rod is soldered. 
2. Cut the (3) brass end caps from .010” thick brass sheet using a hand held hole punch. 
3. Make a mark in the center of (2) of the end caps and drill each with a .063” dia. bit. 
4. Make a mark about 1 mm in from the edge of the 3rd end cap and drill with .063” dia. bit. 
5. Make the J rod from .063” dia. brass rod. It is 1” long to the bend. The bend is just a very 

short 90° bend….just enough to hold the J rod inside the end cap of the smaller tube when it 
is inserted. File a notch into the inside of the bend (see red arrow) . This makes it fit 
perpendicular to the end of the small tube. 

 
6. Make another .063” dia. brass rod that is ¼” long and bend it with a 20° angle in the middle. 
7. Solder an end cap (w/ center hole) onto the longer tube.  File excess material and solder until 

it is smooth. 
8. Solder an end cap (w/ center hole) onto the shorter tube.  File excess material and solder 

until it is smooth, so that it will easily slide inside the longer tube. 
9. Insert the J rod into the smaller tube so the long stem sticks out the end cap. Insert a .152” 

dia. x 1” long brass rod (blue arrow) into the smaller tube to push up against the bent end of 
the J rod. This holds the J rod securely in place when it is inserted up thru the longer tube 
into the hole in the end cap. 

10. Insert the Bic Pen spring over the J rod stem and insert this assembly into the longer 
tube….push with the .152” dia rod so that the J rod sticks thru the end cap of the longer tube 
and and grab the J rod stem with a vice grip as close to the big tube as possible. The vice grip 
will serve as a heat sink to protect the soldered end cap on the longer tube. Note: Stretch 
the spring used for the two rear most shock absorbers so they are stiffer than the other 4. 
This is needed because of the extra weight at the rear of the model that needs to be 
supported by the shock absorber. 

11. Insert (1) bolt onto the J rod end and solder it.  Release the vice grip. Drill out any solder that 
formed in the bolt hole.  File (4) of the bolt edges so it looks rounded. File off any solder on 
the J rod so that it moves freeley in and out of the longer tube end cap. 

12. Wrap a wet tissue around the longer and smaller tube to act as a heat sink and hold it with 
the vice grip. Solder the 3rd end cap to the open end of the smaller tube.  This is the one 
where the hole is close to the outer edge.  Grind off all of the excess of the end cap so it is 
flush with the shorter tube.  

13. Insert the second bolt onto the tiny .063” rod (with the 20° angle bend) and solder. Clean up 
excess solder and drill out the bolt hole. File the bolt to look round.   

14. Insert this rod and bolt into the hole in the 3rd end cap and solder.  Make sure the bolt is tilted 
inward slightly toward the center 

15. The smaller tube should now move freely in and out of the longer tube as a shock absorber 
would act.  The spring causes it to retract. The J rod moves inside the smaller tube but the J 
rod is still free to move out from the longer tube if needed.  Add oil to the (2) brass tubes if 
needed.    

        



7. Tie Rods (also called Torque Rods): 
There are (4) Tie Rods for each Wheel and the (2) Lower ones are 37.12 mm from the center lines 
of the bolt holes, and the rod itself is 33.12 mm long. The (2) Upper ones are 38.83 mm from 
center lines of bolt holes and the rod itself is 34.83 mm long. These are made from 3 mm dia. 
steel rod with steel hex-head bolts (with brass wire) soldered on each end.  Inserted in the center 
of each bolt will be Bushing made from a brass tube .086” dia. x .063” long (for the 0-80 brass 
bolts which are inserted thru them). Here are (2) pictures of Tie Rods. Cut off excess 0-80 bolt 
lengths and glue on nuts (red arrow). 

 
 

 
 

8. Transfer Case: 
A. The Transfer Case with 5 gears inside is a complex design that required a good bit of internet 

research. Starting with the front input from the motor driveshaft, the gears had to be designed 
to cause a dual output on the backside of the case (gears #4 & #5), with each shaft turning in the 
opposite direction (because the two rear axles are offset by flipping one over which changes its 
rotation configuration), and a front output for the front axle which turned the same direction as 
the center axle (#5).  Plus the gears had to be designed to reduce the motor speed so that realistic 
“RC vehicle speed” was accomplished thru all 6 wheels. This first sketch shows the directions 
that the Transfer Case output shafts needed to turn. 

     



 

B. The Transfer Case needed to be designed to essentially ”represent and look like”  the shape of 
the prototype’s Transfer Case.  Other considerations included calculating the scale speed of the 
RC vehicle to determine what RPM output was needed from the motor, and the tooth and pitch 
count for the gears. The pinion gear was calculated to be an 8 tooth brass gear (.23 mm long) 
and the plastic meshing gears worked out to be 32 teeth on top with 20 teeth on the bottom of 
gear #1 and 18 teeth on the bottom of gear #3.  The other 3 gears did not use their lower teeth. 
All gears have a 48 pitch. The final output of the Transfer Case will then be 1318 RPM when the 
motor output is 15000 RPM, and the “scale speed” of the RC vehicle will be 55 MPH.  Here are 
the working calculations for the above design parameters. 

 

OPTIMUM DESIGN REQUIREMENTS: 
• 1339 RPM out of Transfer Case into Axle Differentials w/ a 15000  RPM Motor 

• Final RPM to Wheels is 486 RPM = 56 scale MPH 

• Gear ratio = 32 to 1 w/ 8T Pinion 48 Pitch Gear 

• Spread of Drive Shaft U-joint for Rear Axle is 19.95 mm @ centerline (.0786”) 

• Front Axle is on centerline of Vehicle 
 

GEAR COMBINATION TO ACHIEVE DESIGN PARAMATERS: 
 Pinion Gear 8 teeth w/ 5.3 mm OS Dia.    8 
 # 1 Gear   32 teeth w/ 16.80 mm OS Dia. 32 
    20 teeth w/ 10.82 mm Spur Dia. 20 
 # 2 Gear  32 teeth w/ 16.87 mm OS Dia. 32 
    Spur gear teeth are cut off    0 
 #3 Gear  32 teeth w/ 16.87 mm OS Dia. 32 
    18 teeth w/ 9.75 mm Spur Dia. 18 
 #4 Gear  32 teeth w/ 16.87 mm OS Dia. 32 
    18 Spur teeth not used    0 
 #5 Gear  32 teeth w/ 16.87 mm OS Dia. 32 
    18 Spur teeth not used    0 
         Results in 1318 RPM 
 Each gear is .239” thick 
 Pinion gear has a max length of .246”  
 Clearance inside Transfer Case is .239” + bearing lips 

 

C. To make the Transfer Case strong enough to withstand all the torque and lateral pressure that 
operation would demand, I decided to have it made by 3D printing using a hard plastic. The 
following is the gear design created by the 3D company to determine the exact area that the 
gears would occupy once teeth meshing/overlap was included.  



 
 

D. I used the info above to then design the Transfer Case for 3D printing. Here is that 3D design 
below (dwg. is reduced in size). 

 
 



 
 

E. Finding the correct size and design of gears to use also proved to be very challenging. What finally 
worked were the plastic gears that were included in Tamiya’s 1/25th scale Panther kit. Here is 
that info:  

 

Tamiya 1/25th scale Panther kit #56601       Tamiya America  800-826-4922 
 

 Bag #9415625 is steel shafts and bushings 
 Bag #9335317 is gear bag 

 

Once you obtain these 1/25th Panther gears, the bottoms of the gears (spur gear…smaller 
diameter portion) have to be ground down on 4 of the gears (not #2) so that the overall thickness 
of the entire gear is thin enough to turn freely inside the Transfer Case once the bearings are 
added. One of the 1/25th gears needs a lot ground off of it.  Note: You will not use all the Panther 
gears.  
 

F. This picture shows the gear position and orientation of gear bottoms (only #2 is turned upward) 
when set into the Transfer Case with bearings in place.  The white stuff is grease. Note: The axles 
for gear #4 & #5 are a different length from each other and from # 1, #2, & #3 gears.  Here is a 
sketch showing those dimensions in millimeters.  



            

 
 

This picture shows the gears turned sideways. Note:  #2 has its teeth cut off and only its upper 
teeth engage with gears #1 & #3’s spur teeth.  The spur teeth on #4 & #5 are not used at all.  

 
This picture shows the gears in place. 

 
 



This picture is of the Transfer Case which faces front. Only the pinion gear and gear #5 shaft 
face forward. Note that the top of this side of the Transfer Case has been rounded off (the edge 
by the Pinion gear) so it will slip thru the Lower Hull opening easier. You also need to do this to 
the top of the back of the Transfer Case. 

 
 

This picture shows the rear face of the Transfer Case with gear #4 & #5 axles sticking out. These 
axles have a small ground off portion (see red arrows) about 1/8” long for the Allen set screw (of 
the Universal Joint) to tighten against.  

 
 
 
 
 
 
 
 



G. After the Transfer Case is installed into the Lower Hull, these resin cast Axle Covers are glued 
over the bearing openings to keep the gear axles in place. See next two pictures. 

 
 

 
 

This is a picture of the mold and master for the Axle Covers. The master came from a 1/16th scale 
German Tank wheel cover. 

 
 



H. This is a picture of one of the gears taken from the 1/25th  Panther (on the left) which has a 
thickness of 5.91 mm.  The one of the right has been ground down to 5.7 mm thick. 

     
 

The (5) brass hex bolts used to secure the Transfer Case are ¾” long 1-72 w/washers and nuts. 
Grind off the excess bolt length down to the nut. Glue nut in place, but these are only inserted 
after the Transfer Case is installed into the Lower Hull.  The (2) brass bolts used to mount the 
Transfer Case to the Lower Hull are ¼” long 1-72 w/ washers and nuts. Insert the Transfer Case 
from the outside bottom up into the Lower Hull by tilting the Pinion gear shaft and pushing firmly 
upward. Rounding the edge of the top of the Transfer Case with a file aids in this effort. 
 

The Bearings used in the Transfer Case are: (10) MF63zz Minim Metal Flanged Ball Bearings 
(3mm*6mm*2.5mm) from speed_mart seller on eBay, and the Pinion gear uses (1) F682zz Halo 
Series Ball Bearing (2mm*5mm*2.3mm) from AvidRC.com in Houston, TX. 
 

I. In order to make the outside of the Transfer Case “look and feel” somewhat like the prototype, 
final styrene structural details are added after the case is fully installed in the Lower Hull.  
Pictures of what the prototype case looked like are found in TM 9-743. Here is a picture of the 
details added to the model. 

         
 

 
 



9. Lower Body Front Wall: 
The Lower Body Front Wall needs to be made and fitted so the Front Axle Assembly can be 
attached.  You must make a master and an RTV mold for casting if you intend to make more than 
one Armored Car model. If not, then just make and install the master part.  This applies to the 
Lower Body Rear Wall as well.  Here is the drawing of the Front Lower Body Wall dimensions. 

           
Here is a picture of the master, mold and casting because I intended to make more than one car. 

 
 

 Note that there is an angle built into the inner portion of the wall which fits between the (2) 
aluminum walls of the Lower Hull.  This is required to get a tight fit.  
 

 
 



Mounting of this Front Wall also requires a styrene part to be cut and fit between the part and 
the aluminum Lower Hull. This is required to close up the bottom open area (shown below), and 
to provide a surface to insert and glue the steering servo.  See page 36 bottom and page 37 top. 

 
 

Secure this Front Wall to the aluminum Lower Hull with (3) 0-90 x ¼” bolts thru the holes that 
were pre-drilled in both sides of the aluminum hull.  Thread the holes for the 0-90 bolts. 

 
 

This Front Wall has (3) 0-90 brass bolts and nuts inserted on both sides to secure the Leaf Spring 
Front Mounting Plates (red arrows) and there is another 0-90 bolt and nut positioned near each 
outer edge. See prototype drawings for locations. Cut a slot into the resin part to position the 
Mounting Plate correctly. 

 
 

 
 

See Leaf Spring Front Mounting Plate drawing on Page 23. 
 



The top of the Front Wall has 2 pieces of .20” square styrene bar cut, beveled and glued to it on 
each end (red arrows). This provides strength and a surface to drill the holes for the (3) locating 
pins of the Upper Hull (once it is built…..see Step 16B 2nd picture).  

 
 

 
 

The last parts to mount to the Front Wall are the (2) tow hooks. I made these from 2.6 mm thick 
styrene and glued them in place with a 1 mm dia. wire rod (pin) inserted between each and the 
Front Wall for strength.  Drill the  thru hole in each before locating where the 1 mm pins will go. 

 
 

The open space between the Front Wall and the aluminum Lower Hull needs to be filled in at 
this time, so that the Steering Servo can be installed.  Measure the opening and cut a part from 
.090” thick styrene. Be sure to notch the wider dimension as shown on the following drawing. 
Once this part is cut and fits properly, temporarily fit it into place and mark where the cut will be 
for the Tower Pro SG90 Micro RC Servo. It sets right next to the Motor on the right side. Cut off 
both mounting screw ledges so that the plastic case is just a rectangle. Once the servo hole is 
cut, install the styrene part and glue securely in place. Then glue the servo in place and coat 
around its plastic case with epoxy glue to hold fast in place. 



 
 

 
 

This is the drawing of the Servo Mounting Plate: 

     
 

The (3) wires to the servo will need to be “spliced” into the wires coming out of the RC receiver 
which plug into the CH 1 receptacle in the Clark Board, so that the RC receiver also runs the servo. 

 

10. Motor Installation and Drive Shaft: 
A. Based on the RPM output that is needed to make the Transfer Case gears turn at a prototypical 

speed, I chose a Magnetic HM 180 hi-speed motor torque w/ DC 7.2v & 17,000 RPM at “no load”, 
Model # 20100802. This motor comes with an 8 tooth 48 pitch pinion gear which can be used in 
the Transfer Case. 
 

The motor shaft is .077” dia. and is about .65” long. This need s to be cut down to a length of 
.28” to fit inside the Dromida aluminum mini universal (#DIDC1102). Two of these are needed 
and must be cut down.  The original is on the left. Cut down is on the right in the picture below.  



     
 

Drill a .077” dia. hole on center in the end of the cut down mini universal and another hole that 
is .069” dia. where shown by the Allan head screw. Thread this with a 2-56 UNC tap. This should 
fit the corresponding Allan screw shown, which tightens down on the motor axle. The Firelands 
Product dog bone drive shaft is 51.50 mm end to end and 45.94 mm on center of the pins. 

 
 

B. The second mini universal has the same hole drilled with 2-56 tap and Allan screw, but the center hole in 
the end is only .067” dia. to fit the Transfer Case input axle.  Make sure the Allan screw does not hit the 
gear Axle Covers.  If it does, trim the Covers for clearance. 

 
 

C. The bracket to hold the motor in place is from .035” aluminum or brass sheet.  Follow the pattern 
in this plan.  You may have to bend the vertical piece back slightly for everything to fit.  Also be 
sure that the (2) screws which hold the motor to the bracket are short enough so that they do 
not pierce the motor windings inside the motor casing. 



                                  
Here is what you should end up with. The big holes are 3.25 mm dia. and the 2 small ones need 
to fit the screws you choose for mounting the motor to the bracket. 

      
 

11. Axel Assemblies: 
A. Front Axle Assembly: 

These following pictures show the final mounting of the Front Axle once assembled. Be sure to 
install the Drive Shaft (red arrow) between the Axel and the Transfer Case before bolting 
everything down, and add oil to the drive shaft slip parts (blue arrow).  Install a Shock Absorber 
to each side (green arrow) which help with Leaf Spring support of the Front Axle. Finally, hook 
up the connecting rod from the axle to the Servo (yellow arrow) and add (2) 0-90 bolts and nut. 

 



 

 
 

 
 

 
 
 
 
 



B. Center Axle Assembly: 
The Center Axle Assembly is composed of the parts shown below, however bolts, washers, 
bushings and nuts were only shown on one of each Upper and Lower Tie Rod for simplicity. All 
Tie Rods need these bolts, washers, bushings and nuts.  The Collar Rings (the (4) round brass 
pieces (red arrow) are made from .38” dia. brass tube cut a 3 mm width. 

 
 

The Tie Rods are added as follows:  Top Tie Rods (longer ones) at red arrows, and the Bottom Tie 
Rods (shorter ones which are closer to the ground) at blue arrows.  

 
 

Once all the parts are assembled and mounted in place, the Center Axle looks like the next series 
of pictures below after the Drive Shaft.  Be sure to add the RC Sub Workshop Universals and 3mm 
dia. brass rods (approx. 3/8” long) between the Center Axle and the Transfer Case.  The Rear Axle 
Collar (4 red arrows) which is soldered or glued on, needs to be mounted to the Center Axle.  This 
is a piece of .38” dia. brass tube cut a 10 mm width.  It is best to have the Center Axle mounted 
to the body and the Rear Axle setting in place (not mounted), and then the Rear Axle Drive Shaft 
(see next picture) hooked to the Transfer Case Universal so that you can get the Collar mounted 
at the right angle and position.  
 



The Rear Axle Drive Shaft is an 82 mm long x ¼” dia. brass tube (as the outer housing), with a 3 
mm x 89 mm brass rod (the drive shaft) inserted with (2) rubber fillets (one on each end) inserted 
to keep the brass drive shaft centered.  

 
 

   
 

   
 

These next (2) pictures show the Shock Absorber mounting. 

        



C. Rear Axle Assembly: 
The Rear Axle Assembly is similar to the Center Axle, just flipped over so the black Universal Gear 
Housings are offset. 

   
 

                                          
  

 Once fully mounted to the Lower Body, the assembly looks like this. 

     
   



  
 

D. Note:   A tie rod can be mounted between the (2) Rear Support Brackets (see red arrows above) 
but this will not be done until Step 25. If you choose to do this, just be sure you have drilled out 
the holes for this rod to anchor into when the bracket was made in Step 4B. 

 

12. Lower Rear Wall: 
To complete the Lower Hull the Lower Rear Wall needs to be added. However the Lower Rear 
Wall does not get screwed and glued to the aluminum hull. Like the Front Wall. It gets glued to 
the Mid Body Engine Deck and Side Walls above it. But there are (2) holes in the bottom part of 
the Lower Rear Wall, where screws are inserted upward thru the (2) 3.9 mm holes that were 
drilled at the rear of the aluminum hull (see red arrows).  

  
 

This is the master of the Lower Rear Wall (below) that only needs a rubber mold made of it, if 
you are making more than one Armored Car. The grey nut and bolt castings on the master are 
from G-scale model railroad parts and the half-round is Evergreen Scale Models.  The brass nuts 
are 0-90 hex head.  

  



  
 

This is the RTV mold that I needed to make both an M8 and M20 model.

 
 

The front of the final cast and assembled part looks like this. The styrene part at the bottom is 
glued on top of the Rear Wall once you start building up the Mid Body Engine Deck. 

  
 

This picture is of the Rear Wall before assembly.  Note the area that has been cut out. Do this 
in order to fit of the Deans Plug for remote recharging of the battery. If you use a 2 cell Lipo 
battery which can be removed for charging, then this cut out is not need.  A NiCad battery 
cannot be removed and must be recharged in place.   



 
 

This is the reverse side of the Lower Rear Wall casting after it is glued together.  When mounting 
the Rear Wall to the aluminum hull, use (2) M3 x .50 metric, aluminum, Phillips flat head, 
recessed shank, blunt ended, self tapping screws.  Predrill the holes w a .10” bit.   I cut my 
screws down to a length of 8.25 mm. 

 
 

Here is the drawing to make the Lower Rear Wall. 

 



                         

13. Driver Mounting Bracket: 
If you intend to have 1 or 2 drivers visible thru the body hatches, then you need a mount to 
anchor them to.  I used a piece of brass plate and soldered (2) pins to hold the (2) “half body” 
drivers. Here is the drawing for making this part. 

     
Here is a picture of the finished part mounted, and with the drivers. You may have to twist the 
bracket so that it fits properly to the sides, just don’t push the sides outward or inward. 

 
 

 



 
 

The wire pieces sticking out of the bottom of each figure are to keep the drivers from turning 
very much. If you want to be creative, connect the figures to servos and use your radio to turn 
them while the car is in motion. 

 
 

14. Electronics, RX, Battery, Etc: 
A. Battery: 

The Battery pack is made up of (6) NUN1200-4/5AF NiCad Flat Top Battery ELB1210N batteries, 
stacked (3) on (3). I took them to Batteries Plus to be soldered together with two wire leads. 
Total voltage is 7.2 with 1200 MAH capacity. Install the battery in the location shown with wires 
facing rearward and placed next to the RX. Use double-sided  Velcro to secure it to the floor. The 
alternative is to place a 2 cell Lipo battery in its place. 

    
 

B. Radio Receiver (RX) 
I chose to use a Futaba Skysport T4VF 75 MHz radio and the RX is a Futaba FP-R148DF.  It will fit as shown 
in previous photo (red arrow) with the wire connection ports facing forward toward the Clark TK 35 Board. 
If you use a 2.4 GHz radio and RX you will have more room. Use double-sided Velcro to secure the RX to 



the floor. Regarding the RX aerial (white wire in above photo), I have for years just looped aerials around 
the inside of a tank’s lower hull and never had any interference problems, so that is what I did here. 
 

C. Charging Lead: 
You will also need to make a charging lead for the Battery, unless you use a Lipo Battery. 

 
 

D. On/Off Switches: 
I wired the Battery and Electronics so that the Battery could be charged remotely because it is 
very difficult to remove and needed to be hard wired in place. It takes (3) SPST Toggle Switches. 
One is on and two are off when charging the Battery remotely. All (3) are on when running the 
car.  The third switch just runs to the On/Off Port of the Board. The first (2) switches run to the 
Battery Port.  

 
I made a bracket from .030 brass sheet to hold the (3) Toggle Switches in place, which is bolted 
to the floor and the side wall of the Lower Hull.  It has to clear the Lower Hull Rear Wall when it 
is mounted.  Soldering the 1-72 bolts on makes it much easier to install (red arrow). 



 
 

    
 

Follow this plan to make Toggle Switch Bracket: 
 

                    



E. Electronic Control Board: 
I chose a Clark TK35 board for the M20 car control because of its small size.  It has a German Pz 
3 sound package which gives the M8 Armored Car a 37 mm cannon sound.  The Pz 3 engine 
sound is also similar to that of the Ford Hercules JXD 6 cyl. 110 HP gasoline engine in the 
prototype Armored Car. For the M20 Car I had Clark program a 50 cal MG sound. For the M8 a 
30 cal MG sound is needed.  The TK39P board for the M8 (because the TK35 board is not available 
now) also supplies a manual turret rotation motor sound and a manual barrel up/down sound.  
The board for both cars needs other adjustments as follow: no jerk backwards when hit; a 
variable speed engine sound; wire only for one engine port; set for 3 hits from TBU If you are 
including IR in the cars; no gun flash; no smoke; no gun recoil movement; turn off cannon sound 
for M20; steering is not thru the board, but direct from the RX to the Servo.  I installed the Board 
on a sheet of clear plastic (glued down) to insulate the circuitry from the aluminum surface (red 
arrow) and also glued (4) small ½” long screws at the corners to hold the Board in place, with 
shrink wrap placed over the screws to hold the board down (blue arrows).  You may have to 
splice the 3 wires from the 3 pin plugs that come with the Board to the 3 wires of the servo plugs 
(green arrows). There would be a total of 9 splices. 

 
 

F. Speaker: 
I used an 8 ohm 1.5” dia. speaker from G.M.E (www.g-m-e.com), which was made for model 
trains. I had to solder wires to the speaker leads which fit to the TK  Boards (a 2 pin plug) and 
then I formed a foam rubber support for the speaker to fit behind the Battery. 

http://www.g-m-e.com/


 
 

Speaker wires shown at red arrows. 

 
 

G. Cooling Fan: 
I added a 5v – 12v (25x25x10 mm) mini fan (very cheap on eBay) which plugs into port CN10.You 
will have to program the TX to turn it on and off.. Lay it flat and use double stick tape to adhere 
it to the battery pack. The M20 Upper Body should still fit over top the fan. 

      
 



15. Hood Support Rods: 
Once you build the hatches for the Mid Body Engine Deck, you will see that they need support 
rods to hold them up, especially when you are accessing the (3) Toggle Switches. Make one of 
these for each side. The holes were predrilled when you made the Lower Hull. The (2) slots (blue 
arrows) are filed out from the (3) drilled holes for openings for the Engine Deck Hatch Locks. The 
rear ones are eventually widened to accommodate the wires for lights.  

 
The Support Rod is made from 3/64” dia. brass rod by 51 mm long.  Because it bends around  a  
0-090 brass bolt, the starting length is 56 mm. Anneal ¼” of one end to make it easier to bend 
for the 0-090 bolt. File ¼” of the other end to a blunt point and bend slightly at a right angle to 
the bolt end. Make the mounting bracket (red arrow) out of a brass bar .125” wide x .015” thick 
x 8.5 mm long.  Drill a .046” dia. hole and bend the end to a “U” shape that is a tad bit tight when 
the Support Rod is inserted. This will keep it in place during movement. The 0-090 bolts I show 
below were far longer than needed but that is what I had and after mounting the bolt, I cut off 
the extra bolt length. Make sure there is a very loose fit to the Support Rod’s bolted end (green 
arrow) so that when the Rod is lifted upward to hold the Engine Hatch, it will tilt inward at 30°. 

 
 

16. Mid Body Hull: 
It’s now time to make the Mid Body Hull of the car, which is a combination of styrene, resin 
castings, brass sheet, bar and wire with lots of small details. The difference between the M20 
and M8 is that the M20 has an open topped crew area and the M8 a Turret (both referred to 
herein as the Upper Body. Here’s what the final work looks like without either Upper Body. 

 



And the underside with lots of 5 min. Epoxy on the joints or Super Glue. 

 
 

So let’s get started by building the Upper Side Panels and connecting them to the Lower Rear 
Wall and the Glacis Plate. Then we will fill in the rest of the side walls. 

 

A. Upper Side Panel with Stowage Boxes:  
I started the next parts by measuring the plans to determine the size of the various component 
parts, and then made a master for each Upper Side Panel. This is the master top view. 

 
 

The bottom view is below.  Green putty is a filler.  Red is from the clay when the mold was made. 
I made a mold because I was casting for (2) cars.  My mold was made in 2014 but the second 
castings (for the M8 car) were not made until Dec 2021. What immediately became apparent 
was that the mold had shrunk and I had to make some adjustments to lengthen the Side Panels, 
 which you can see as additional styrene in the front areas of the resin parts. 

 
 

 
 
 



Here is what the top looks like of the box areas. 

 
 

I next made a two part mold of both pieces. 

 
 

My 2021 resin castings looked like this.  Any warping will straighten out once glued in place. 

 
 

 



Here is the drawing for the Side Panels: 

 
As stated, my 2021 castings were not the correct length because the mold shrunk while in 
storage.  So, a little bit of styrene is added to reach to correct sizes (see red arrows). You will 
build your parts based on the dimensions of the drawing, so you will not have to add the styrene 
pieces shown in these pictures.  

 
 

These (2) Side Panels now need a long styrene piece (Stringer) added to the inside. The challenge 
here is temporarily fitting both of the Side Panels against the Lower Rear Wall (see red arrows) 
while positioned over the Aluminum Lower Hull in order to determine what the max thickness 
(blue arrows) of the Stringer should be (thicker is better).  On my M20 I was able to use styrene 
that was .060” thick, but on the M8 I had to use styrene that was .040” thick. The Stringers are 
.188”wide by the length shown in the drawing below.  

                                          
 



                           
 

After cleanup and adding the Stringers to the styrene front pieces, this is the final look. The 
angled part (red arrows) at the front is glued to one of the edges on the Front Glacis Plate. 

 
 

 
 

 
 

Before gluing the (2) Side Panels to the Rear Wall, fill in the area on both between the storage 
boxes with a .060” styrene piece approximately .65” square. Glue in place from underside.  

 



Once the (2) Side Panels are glued to the Lower Rear Wall, the assembled parts start to look like 
this. Note: you may have to grind down some of the brass bolt heads on the outside of the 
Aluminum Lower Hull so that the Side Panels fit snuggly against the Aluminum. Now let’s mate 
these Side Panels to the Glacis Plate.  Special Note:  When you glue the front of the side panels  
to the Glacis Plate, you have to bend the lowest section outward a little on each panel, so that the 

front wheels have enough clearance to turn right and left.  Heating resin with a hair dryer usually helps  
to keep it from cracking.  I also use a metal ruler to make the bend straight. 

 

B. Glacis Plate: 
The Front Glacis Plate is made per the plan below and then positioned flush at the front of the  
Lower Body Front Wall.  I drilled (3) holes (.125” dia.)(see red arrows in second picture below) in 
this wall about .13” deep for the (3) styrene pegs (see blue arrows)(also .125” dia, but sanded 
slightly so each peg has a lose fit in its hole) which are lined up & glued to the Front Glacis Plate. 
To line up correctly, insert the pegs into their holes (their top sets flush with the Front Wall), add 
glue & set the Glacis Plate down in its correct position. After the glue dries, the Glacis Plate should 
lift out easily.  The (2) canted vertical lines are just scored into the styrene, but the (2) horizontal 
styrene strips (.060” x .060” Evergreen Styrene part #153) are located per the plans. There are a 
lot of additional brass and plastic detail parts added later to the Glacis Plate as shown below in 
the 3rd picture. 

 



 
 

 
 

 
 

I have also now added the (2) other top pieces (red arrows in following picture) to the Upper 
Side Panels. This is just a measure, cut and fit type process. Cutting paper patterns first helps 
when fitting the styrene pieces. The outside edge of each piece fits behind and flush with the top 
of the Side Panel, but is glued down on top of the styrene Stringer. I also added .030” styrene 
dividers to the rear box (blue arrows). The angular piece at the rear (green arrow) now gets cut 
and glued flush to the top of the Rear Wall. It is made from .060” styrene. 



 
 

C. Lower Rear Panels:  
The Lower Rear Panels look like this.   Add .100” half round styrene  (Evergreen Styrene part 
#243) as shown.  Indent 4.5 mm on each end and 5 mm in from top and bottom. 

 
 

 
 
Here is the drawing for this part: 

 
 
 
 
 
D. Upper Side Panel Trim: 

There are the 8 pieces of styrene that need to be cut and fitted to complete each side of the Mid 
Body Hull. These pieces (red arrows) “may” have to be extended in size if needed, so that the 
Front Wheels have turning clearance at the rear tire area. I have already addressed bending the 
lower section (blue arrow) outward slightly in the last comment of Step 16A. 



 
 

 
 

 
 

 
 

 



This is the drawing with dimensions for all these last 7 parts: 

  
 

 
17. Front and Rear Mid Body Top Areas: 

A. Rear Mid Body Top Area: The Rear Mid Body Top Area is made up of (2) Engine Hatches and a 
T-Section. Here is what the T-Section looks like: the master, the rubber mold, cast parts. The 
round edge rectangular piece is the Exhaust Hood part of the Engine Hatch. 

 
 



 
 

 
 

The T-Section needs to now have lips glued on underneath (red arrows) to help support the 
Engine Hatches. The T-Section lips are made from .020” styrene sheet. Cut (3). 



    
 

    
 
Here is the drawing to make this T-Section part: 

 
 



B. Engine Hatches: 
There are two parts to make up each Engine Hatch:  (a) the lower frame w/ opening and (b) the 
upper Exhaust Hood (see above for this piece which is cast with the T-section), which is 
supported w thin brass strips.  I made masters and a mold so I could make more than (1) of each 
part. The lower hatch was sculpted using .030” styrene for the bottom and top pieces with green 
putty in between for the curved areas. The exact size is determined by the dimensions of each 
opening on your model. 

   
 

 NOTE:  Unfortunately when I cast the parts for the first car (M20) I placed the top of the mold on 
the lower portion and it was rotated 180°.  This caused the lower frame to have the flat extended 
area (red arrow above) at the wrong end. I did not notice this till I cast the M8 pieces correctly. 
The indented area (blue arrow) should be located close to the Lower Rear Wall. So, I decided to 
make the second car pieces incorrectly as well (see picture just below), so both of my cars would 
match, but you should take care to make and install these pieces correctly (reverse of mine). 

 
 

Note the thin brass strips in the picture above (red arrow), which hold the Exhaust Hood in place. 
I had a good deal of trouble casting the lower frames in the incorrect manner, so I ended up 



making them out of styrene and resin with putty filler.  The next picture shows all the parts before 
assembly. I glued two layers of .060” styrene plus the resin bottom part together. 

 
 

Once glued together the parts look like this.  Note that the inside edges are also tapered 
downward (see red arrows in next picture). 

    
 

 
Do you see the two layers of styrene above?  Red arrow shows the 2nd layer. 
 

Once completed, the parts look like this (but remember, this is the reverse of what they should 
look like.  The notched areas should be at the bottom/rear.  This part is now ready for the Exhaust 
Hoods to be added. 



 
 

Here is the drawing to make these Engine Hatch and Exhaust Hood parts: 

                 
 

                                             



The Exhaust Hood is added by cutting  two .015” x.092” (3/32) brass strips to fit the width of the 
Exhaust Hood and then bent to fit down into the recessed area. Make a total of (4) brackets. 

                          

    
 

      
    

Once the Exhaust Hoods are mounted, the whole assembly needs to be hinged to the T-section 
of rear Mid Body. I used doll house hinges modified to a “T” shape. 



 

 
 

C. Driver’s Compartment: 
It’s now time to make the Driver’s Compartment at the front of the Mid Body. You will need to 
verify the dimensions I am providing, as your work may very slightly….even 1/10th of a mm, when 
compounded, means that not all dimensions will exactly fit your work. Here is the design: 

 
 
 
 
 



Here is the template drawing to cut out the parts (not to scale, so draw your own patterns): 

 
The styrene used here is 0.040” thick.  Start by cutting out the (2) side walls which are 23.3 mm 
wide at the top and 47.5 mm wide at the bottom (this dimension should not vary with your 
model). You may have to trim the front area of the Mid Body (red arrow) where this part mates 
and grind off a bit of the top of the aluminum Lower Hull (blue arrow) where it mates to the Mid 
Body at the back.  It must make a tight and straight joint with the Mid Body. 

 
 

Before gluing these side walls in to place, cut out the vision ports and add the detailing around 
them which replicate weld beads.  I find it easiest when cutting small holes in 0.040” styrene, to 
mark the cut and then drill out a lot of the inside area and then square up with an Xacto knife 
and file straight edges.  I made masters and molds for the parts, and cast them in resin. This is 
the simplest way to make these tiny parts which are needed on the side walls and the front hatch 
doors. See how to make these resin parts a couple pages later. 

 

Here are the sides with all the details added.  Bevel all (4) edges inward (green arrows). 

 
 

Next cut the rear wall. The bottom dimension was 95 mm on my M8 car, but 1.6mm wider on 
the M20. So measure your own car and cut accordingly. The difference is based on where you 



position the (2) side pieces.  Bevel the two edges of this wall inward (green arrows). If this part 
is not 95 mm then other dimensions are going to change. Measure accordingly. 

 
 

Glue the rear wall and 2 sides together at right angles and mount to the Mid Body as shown 
below. The beveled edges help to form the right angles.     

 
 

Next cut the (2) triangle shaped pieces, bevel the long edge inward, then glue in place. They 
should form a straight line with the top of the side walls (red arrows). The crooked look (blue 
arrow) is an optical illusion from the camera…it is straight down from the top of the left side wall. 

 
 

Now build the dividing panel to separate the (2) drivers.  The top part of the panel (red arrow) is 
11.7 mm wide x 23.3 mm long. The lower part (blue arrow) is 11.7 mm wide x 17.7 mm long.  
Bevel where they join together. Now add edge strips all around (green arrows)  (made from .030” 
styrene) to hold the top and front driver hatches when they close. There is no strip on the bottom 
of each driver station. 

 
 



Next make the (4) hatch doors……(2) top ones (red arrows) and (2) bottom ones (blue arrows). 
You should measure for a proper fit of each hatch doors because they will likely very slightly. 
These are made from .040” styrene.  This first picture of the “open” hatch doors on the M8 car 
model shows what the hatches will look like when done.  

 
 

This second picture shows the finished hatch doors of the M20 car in the closed position.   

 
 

You will have to make (4) sets of very tiny hinges, and they will be recessed into the styrene (see 
green arrows in above (2) pictures). An explanation of how to make and mount these small 
hinges is given below. I added very tiny pins to the inside of the lower hatch hinges (pre-drill the 
holes) because there was not much styrene to work with.  Also, bevel the top edge (red arrow 
below) of the lower hatch so it sets flush against the top hatch (blue arrow below). 

 
 

After you cut and fit your 4 hatches, it is best to first add all the detailing parts before you install 
the hinges on the model.  It is difficult afterwards and hinges tend to come loose if you try to add 



the details later. To make the details for the front hatch doors and on the sides, you will have to 
make a master of the various parts, then make rubber molds and cast the parts in resin.  Here 
are pictures of the various steps: 

 

This is the master for the inside periscope, and the rubber mold. 

   
 
 

 

These masters are for the weld lines and inside door mounts, plus the rubber molds. 
 

 
Parts after casting in resin.  These need all the excess flash cleaned off. 



 
Fronts of the hatches after parts are added, plus left door has the hinges mounted. 

 

 
Rear of doors with resin parts mounted and tiny brass strips w micro pins inserted to replicate 
the mechanism to open and close the viewing port. 

 

 
To attach the hinges, I found that it is best to locate them and then cut out an area in which the 
hinge can set, but cut deep enough so the hinges do not protrude higher than the styrene 
surface.  Another method to do this is to apply heat to the hinge so that it melts down into the 
styrene, but this is difficult.  Once the recessed areas are cleaned up, glue the hinge into the area 
using 5 min epoxy. See next picture. 
 



 
Make sure you have roughed up the hinge area that will set in the recess so that the 5 min epoxy 
can “grab” the metal (red arrows).  Be sure to predrill the tiny holes for the mounting pins. See 
next 2 pictures for how to recess and mount the bottom hinges. Anchor these hinges with the 
pins into the styrene strip (predrill holes in the styrene at yellow arrows). 

 

 
Styrene strip shown on inside. Glue slightly overlapping the (4) hinge pin cut out areas. 

 

 
Cut outs for hinges and pins shown from outside.  

 

 
Hinges mounted, glued and ready to be affixed to styrene strip noted above. 

 

      



 
Doors fully mounted should open and lower to a position parallel to the ground. Note handles 
added on side of each door (red arrows). 

 

 
This picture is of all four doors fully mounted on the M8 car. Now the detailing is needed. 

 

18. Detailing the Front Mid Body Top Areas: 
These are the various details that are added to the Front Mid Body and Driver Compartment: 

 

A. Grab Rungs: Mounted on the (2) top hatch doors and made from .040” dia. brass wire 3.9 mm 
high x 10.7 mm wide (to outside, not centerline of wire). The rear hole is 5.6 mm in from the 
back edge & 4.7 mm in from the outer edge.  Bottoms of handles are flush with inside of doors. 

 



B. Inside Handles: Make (2) of these for the front hatch doors from .040” dia. brass wire and are 
12.4 mm long and slightly bent to an “S” curve. Round both ends.  The total width is 2.5 MM. 
Glue to the doors and add putty around to simulate weld lines. 

      
 

 
 

C. Hexagon Bolts: (50) of these need to be added to the entire Upper Hull (front to back). See 
pictures and consult reference books for specific locations. Use Grant Line #128 G-scale plastic 
bolts.

 
 



D. Headlights: Drill holes for (2) Headlights to the front sloped area of the Upper Hull. These parts 
come from a Tamiya 1/16th Sherman.  Drill the Headlights for tiny “grain of rice” bulbs (I used the 
lightbulb circuit from either a Tamiya Sherman or Pershing 1/16th tank). 

 
 

       
 

E. Siren: The Siren needs a metal bracket fabricated but the holes to mount this bracket should be 
located and drilled after the Headlight Brush Guards are mounted. 

    
 

F. Headlight Brush Guards: Make (2) Headlight Brush Guards from 1/32” x 3/32” brass strip. See 
prototype pics for shapes. 

             
 



G. Headlight Containers: Headlight Containers w/ chains are mounted one to each Headlight Brush 
Guard on the outside. On an armored car prototype these hold the plugs and wire for when a 
headlight is dismounted and used by hand.  These are shaped from 3 mm OD brass rod x 7 mm 
long with a brass tube having a 3 mm ID x 2 mm long soldered at one end (to replicate a lid).  
Then drill a tiny hole in the center of the lid end so a tiny chain w/ brass pin can be glued to the 
lid and then soldered at the bottom of the 7 mm long rod. Also drill a .040” dia. hole in the side 
of the 7 mm rod and in the outside horizontal leg of the brush guard, so a short (3.5 mm long)  
brass .040” dia. wire can be glued to mount the Headlight Container to the brush guard. 

                
     

H. Lifting Hooks: (2) are added just below the front hatch doors: These are made from .26” dia. 
brass rod bent to an inside curve of .14” dia. (I just bent them around one of my plyers).

      
 

I. Footman Loops: Four are needed…..(2) per side.  Use tiny brads to anchor to body with glue.  I 
used the loops supplied by Dean Godin in Ontario, Canada. 

     
 

J. Hatch Door Braces: (2) braces are needed for the upper hatch doors when open: Make this from 
0.016” thick brass sheet. Copy the pattern below and enlarge to exact size, trace onto brass 
sheet, cut out part and fold, then solder the small piece (red arrow) between the (2) front points 
and file to shape. Drill (2) holes to mount brace into side wall of Drivers Compartment, bend tabs 
and glue to secure. 

 



       
 

    

K. Inside Grab Handles: (2) grab handle are needed for the inside upper hatch doors:  Made from 
.040” dia. brass rod and .010” thick brass sheet. Drill (2) small holes for Grant Line #128 G-scale 
plastic bolts. 

                                                       
 

 
 

19. Tools and Mounting Brackets:   
The tools come from Tamiya’s Sherman Sprue A and the leather strap is from strips of material 
found at Hobby Lobby in the jewelry making isle, but which is cut to a width of .10”.   Glue 1/16th 
scale photoetch belt buckles from Aber or Eduard to the strap material. The metal strap holding 
the shovel in place is .002” thick brass sheet cut to .10” wide x .580” long plus the edges folded 
over where the small brass pins are soldered on, to anchor the metal strap to the styrene body. 
Holes are also drilled into the styrene body to fit the various protrusions on the underside of 
each tool. The brass D shaped ring for the shovel handle is made from .018 thick brass sheet cut 
.25” wide.  File or cut (2) small tabs out of one side of the material so that only a width of .15” is 
left. The (2) tabs are glued down into (2) holes drilled in the styrene body. The tube that holds 



the pickaxe head in place is a 1/8” dia. brass thin walled tube x .18” high. Heat it and the press 
onto styrene to make an indentation into which can be glued. Then drill the (2) holes for the (2) 
protrusions on the bottom of the axe head. Next make a bracket to hold the large end of the axe 
handle…see pictures below. Also glue a “U” shaped piece of thin brass sheet on the other end of 
the axe handle. The bracket between the axe head and handle (red arrow) is for the tow 
cable….from Schumo #SH0027. 

 
 

        
 

 
 

 
 

 



 

      
 

 
 

 
 

20. Aerial Mounts:   
There are (3) types of aerials used on either armored car: MP48, MP57 and MP65 (see pics 
below).  One is not flexible, but the other (2) are.  Any combination is appropriate on either 
armored car. I cast the basic parts for MP48  & MP57 in resin from a master & mold I had from a 
Tamiya Pershing antenna base, to which is added a small spring for flexibility. The non-flexible 
version is made from a few tiny brass or aluminum tubes. A steel aerial wire .030” dia. is used 
with all (3) and it is about 5.75” long, filed to a point on one end.  I ended up inserting a 3/64” 
dia. brass rod, about a ½” long, up thru the bottom on the aerial into the upper resin part so that 
they would not move much. Then when I curved each aerial toward the back of the car and tied 
it down with a very thin stand of wire to act as an “aerial tie down”, the thin wire stayed taunt.  

         
 



  
 

 
 

               
 

21. Land Mines and Racks:   
The racks are made from assorted brass bar stock for the right and left side of the Mid Body. See 
drawing below for Land Mine Rack dimensions. The Land Mines are cast in resin made from a 
rubber mold. See the drawing below for Land Mine dimensions. The disc like wheel is glued to 
the top, over the small nubbin on top the main Land Mine body. Don’t press it down all the way. 



  
 

  
 

 
 

 
 



 

 
Left to right: Masters, Rubber Mold, Cast parts, Assembled parts. 

 
 
 

            



22. Detailing the Rear Mid Body Exhaust Hood Area and Storage Bins: 
A. Storage Box Lids: These are made from 0.010” brass sheet, 0.05” copper half-round (comes in a 

coil…needs straightened and flattened), miniature brass “piano hinge” .183” (4.65 mm) total 
width (min of 2.86” long).  I originally found these hinges in the UK but as of 2022 they can’t be 
found anymore, so buy 7 mm or 9 mm widths and file down to fit. 

 
First make a thin cardboard pattern for each box lid. Mark the ends that will be folded over.

 
 

Scribe the pattern onto the brass sheet. 

 
 

Cut out brass pattern. 

 
 



Next scribe the location of the copper half-round strips on the outside of the brass sheet (see 
red arrows). These half-rounds replicate reinforcing strips to the lid. These are soldered on after 
the hinge. If possible locate and solder all the half-rounds at one time. 

 
 

Now cut the piano hinge to fit between the two end fold over lines. Carefully “spot” solder so 
the barrel & pin of the hinge does not become soldered. Locate the hinge on the underside of 
the brass sheet with the barrel & pin facing upward…this permits the hinge to close fully when 
the lid is closed……so position it correctly before soldering. 

 
 

Next the copper half-round strips must be soldered onto the outside of the lid. To do this and 
not “unsolder” the hinge, I use wet tissue paper laid over the hinge to lower its melting temp. 
After cutting each half-round to its proper length, be sure to bevel each end.  

 
  

After soldering before bending ends over. 

 
 

 
 
 



After soldering is complete the part will look like this with the ends folded over. 

 
 

The hasp lock is made from a HouseWorks Ltd #1120 Square Butt Hinge (no screw holes), which 
is cut and filed down to be only 2 barrels wide. You may have to replace the pin…use a tiny pin 
with a head….glue the other end into one barrel and file down. Drill out the slot for the lock 
staple before soldering to lid. Use an .068” dia drill.  

   
 

Front right hatch mounted on M8. 

 
 

B. Brass Shims Between Storage Box Lids:  Once all the Storage Lids are in place on each side, a 
thin brass shim extends between them.  Make from .010” brass sheet. 

        
 



 
 

C. Footman Loops on Rear Exhaust Deck:   
(13) loops are required on the back top deck. Also note the (2) Lift Handles (red arrows). Use 1 
mm dia. brass wire, 14 mm long. 

 
 

I drill out holes for tiny pins in each Footman Loop and glue the pins into the model. 

      
 

D. Locking Handles for Exhaust Hoods: There are (2) per Hood (see red arrow on next page). Use 1 
mm dia. “L” shaped brass wire, soldered to the tiny clips (green arrows) after mounting into the 
Hood.  The clips rotate into the side of the body. Cut slots for them to notch into (blue arrows).  
The “L” shaped wire slides into the bushing (yellow arrow) which is mounted in a hole drilled in 
the Hood. This provides stability so the styrene does not wear out over time. 



               
 

 
 

E. Cast Hinges for Lower Stowage Boxes: These are just castings made from a small brass hinge 
with plastic bolt castings on one side (red arrow).  Make a master and RTV mold for casting in 
resin.  (5) are needed per side.  Each hinge is 6.9 x 5.1 MMs.  Mount to both sides after the brass 
box lids are in place. 

 
 

   
 

  

  

  



F. Hasp Locks and Chain:  Fabricate from tiny wire and chain. Anchor with a tiny pin. 

                   
 

G. Hood Support Rod Bracket:  These (2) parts are made from  0.020” thick by 0.320“ long by 0.080” 
wide brass strip, folded to a “U” shape after drilling out a slot with a 0.038” dia. bit. Add to each 
side of the U, a 0.060” long tab which is glued into holes on the underside Hood.  The Support 
Rods are already fabricated and attached to the aluminum Lower Hull (Step 6H). 

             
  

H. Lifting Hooks: 
The (2) curved pieces are made form 1/16th dia. brass rod w/ a .22” diameter inside bend at the 
top and the length of the part that glues to the back of the Rear Wall is .38” from bottom to the 
top of the outside of the curve. I used Squadron Green Putty to replicate weld joints on the M20 
car but that product is now OOP.  Use Bondo #907 putty as a replacement. 

      
 
 
 



I. Tail Lights & Bracket: 

 
These (2) Tail Light assemblies are made from a 6 mm brass tube cut and angled to the correct 
shape. Tamiya Sherman parts 1, 2 & 3 (need two of #3) from sprue D are assembled and inserted 
into the brass tube. Be sure to orient the parts correctly for each side.  Drill a 0.103” dia. hole 
thru the Lower Rear Wall casting at the appropriate location (0.29” down from top edge) for the 
rear electric brake lights. Each Tail Light assembly is then centered over each hole, glued to the 
Rear Wall and around the 6 mm tube is glued a Bracket. The Bracket master is made from thin  
styrene with (3) tiny plastic bolt heads, then a rubber mold is made and the parts cast. 
 

              
 

 
 

 
 



J. Rear Exhaust Pipe:   This is simply a 0.125” diameter aluminum thin walled tube (red arrow), 
glued in place and which sticks out 0.150” from the Rear Wall. 

 
 

K. Tow Cable Bracket: This part on the Rear Wall (red arrow), along with the guide next to the tools 
on the Mid Body (blue arrow) are from Schumo part #SH0027. The tow cable is anchored to the 
Front Lower Wall w/ a clevis. 

                   
 

L. Rear Tow Pintles:  These come from the Tamiya Pershing sprue E, part 17 and 18 (two sets).

 
 

M. Rear Heavy Duty Locking Tow Hook:  This is an alternate tow hook you may want to add. 

       
 

23. Building the M20 Upper Body 
A. Construction Upper Body: The M20 Upper Body is an open topped crew area with a 50 cal MG 

ring above. I made my crew area so that it could be lifted out to access the interior of the Lower 
Hull, but it is locked in place otherwise with a small brass pin.  The Upper Body is made from 
.040” styrene sheet cut and glued per the plan supplied below.  I added the small brass pin at 
the front to secure the Upper Body to the Crew Compartment and (2) locking lugs to anchor it at 
the rear bottom. The brass pin goes thru the hole noted by a red arrow in the first picture below. 
 

  



View of the top of the Upper Body.  

 
 

View inside front and locking pin hole.  

 
 

This is the brass locking piN. 

 
 
 
 
 
 



Right side view. 

 
 

Left side view. 

 
 

This front view shows the hole for the brass locking pin. 

 
 

 
 
 
 
 
 
 



This rear view shows the (2) locking lugs and the brass fitting to mate the fiber optic cable with 
the MG wire assembly from the Clark Board. 

 
 

 
 

This view shows the bent out portion of the rear wall 

 
 

The (2) mounting hoops for the Upper Body on the front of the engine compartment.  

 



Here is the plan for making the Upper Body.  You should make templates for each part based on 
the dimensions shown, and be sure to miter joint the parts together except where shown as butt 
joints. 

 
 

                    
B. Interior Detailing of M20 Upper Body: The interior requires 2 wood benches mounted to the 

side walls (a smaller 3rd bench may also be attached to the center of the rear wall but because I 
wanted a tanker to be standing in that position to fire the 50 cal. MG, I omitted this 3rd bench), 
a Jerry Can retainer, rifle rack, a number of footman loops inside and out, canteens hanging here 
and there, a fire extinguisher, a radio set on the right hand wall, tarps, 30 & 50 cal. ammo boxes, 
and a bracket for a bazooka on the front shelf.   



The wood benches are 2.8” long x .52” wide. Both are made of (3) bass wood slats, each being 
.156” wide x .036” thick, anchored to the (3) metal brackets underneath with soldered tiny brass 
pins. The height of the metal brackets are .155” off the floor. The benches have (2) very thin and 
small brass hinges soldered to the (2) end brackets so that the benches can be anchored to the 
side wall of the Upper Body with tiny brass pins, and rotated up or down. 

 
 

 
 

C. Rifle Rack:  These are made from .020” brass sheet. The lower bracket is made of U brackets to 
hold (3) rifles and are soldered to a base plate which is glued to the floor in the RH rear corner. 
Lined up above are (3) U brackets open to the front, also soldered to a base plate that is glued 
to the side wall. 
 

NOTE:  In the following pictures, many brass parts have corroded because of the 6 year break in 
finishing this project. Had I taken the pictures back when they were initially made, they would 
look brass colored.  Not to worry though, painting will cover up the corrosion look ☺  



     
 

       
 

D. Jerry Can Retainer:   Made from .010” thick brass sheet. 

      
 

E. Bazooka Bracket:   Made from .010” thick brass sheet (see 2 red arrows) 

 
 



 
 

F. Footman Loops: There are 23 Footman Loops mounted to the Upper Body (inside and out). 
Consult prototype photos and see pictures below and in Section 23.A for locations. 

   
 

G. Fire Extinguisher:  The fire extinguisher is located at the left rear corner by the rifle rack.  I used 
a 3D printed one from Battleground Models (Randolph Labs FF1-H type) with the mounting 
bracket cast as part of the extinguisher. Red arrows point to cast on mounting bracket. 

     
 

H. Radio:  The M20 carried any of the SCR radio units (312, 506, 508, 608, or 610 types). To replicate 
a typical looking radio, I used  Part # D1, D2, D6, D7, D8 & C16 from the Classy Hobby M5A1 
Stuart (early)  kit # M16007 mentioned below in Section 24.  I made molds of these parts, then 
cut them nearly in half at an angle (longwise) so their depth was thin enough to fit above the 
right hand seat in the Upper Body.  This simulates the radio being inserted into the storage box 



area. I also installed another small radio part with headset and mic on the left hand wall, which 
were made from castings I created when building an M36 turret interior (another project 
completed during the missing 6 years….LOL). 

 
 

 
 

      
 

I. Other Details:  Other items like canteens, ammo boxes, first aid boxes, knap sacks and binocular 
cases can all be glued in place once the soldiers have been positioned.  
 

J. MG Ring:  
The MG Ring is made from brass I-beam (.250” tall, with .03” (.75 mm) thick by .125” wide 
flanges), heated w torch to soften, then bent around a wooden form to make a 71 mm outside 
diameter. Solder the joint together.  



There are (2) side legs and (1) rear leg. The legs are made from .017 (.5 mm) thick brass sheet 
with brass U channel soldered as shown for reinforcements. The channel is 1/4” wide by 1/8” 
high.  Each leg is bolted to an Anchor Flange that is soldered to the ring at (3) locations. These 
locations must match up with the side and rear walls of the Upper Body, so that the (3) legs mate 
flat with the wall surface. Once lined up, drill the corresponding holes in the Upper Body for the 
00-90 bolts.  Each flange is .67” (17 mm) long by .14” (3.5 mm) wide x .05” thick brass plate, and 
is curved to mate to the ring. Be sure to wrap the ring with wet tissue to keep the ring joint and 
Anchor Flanges from coming apart as you solder other Anchor Flange.  Each Anchor Flange has 
(4) bolt holes drilled as shown, and the bolts are 00-90 brass (grind off threads so the bolt head 
and nut are flush on top and bottom). These bolt holes must line up with the ones you drill in 
each leg. The rear leg has a slight “dog bone” shape and is slotted at the bottom in order to fit to 
the Upper Body’s rear wall.  Use (4) 00-90 bolts and nuts for each leg to mount to the Upper Hull 
(also grind off threads so the bolt head and nut are flush on top and bottom). See the drawing 
after pictures for all leg dimensions. 

    
 

 
 
 

Rear Leg: 

      
 



      
 

Side Legs: 

    
 

      
 

 
 



Finished MG ring mounted to Upper Body (not all bolts installed). When all bolts are installed, 
cut off all thread and grind flush to nut. 

 
 

 
 
 
 
 
 
 
 
 
 
 



Rear leg close-up…..without all 00-90 bolts in place. 

 
 

 
 



 
 

 
 

K. 50 cal. MG and Soldier:   I like the way real metal looks and feels for a Machine Gun, so I chose 
a nickel-silver cast 50 cal MG from AFV-Model.de.   I also wanted the MG to flash, so I drilled out 
the main body of the MG with the rear portion angled down so the fiber optic cable would slide 
down thru the body of the soldier, thru the floor panel and into the brass fitting under the floor.  
The MG mount was made from small bits of styrene and brass rod and tiny pins. I made a master 
and mold so I could cast a number of these for other model.  The MG Mount will slide all the way 
around the MG Ring. 



     
 

     
 

 
 

 
 



 
 

L.  M20 MG  Soldier Standing:   This soldier is a casting I made from an S&T Products # STP-16024 
US Tanker, with the arms modified to fire the MG.  I inserted (2) brass rods in his feet to anchor 
him to the floor, and a third hole is for the fiber optic cable. 

    
 

M. M20 Soldiers Setting:   For the (2) setting soldiers I chose 1/18th scale 21st Century “Ultimate 
Soldiers” that are posable.  After getting them into the correct position, I glued the joints and 
then added putty to conceal the joints entirely. Once done, you must then repaint the figures. I 
added a brass rod to their rear ends with about ¼” sticking out and drilled corresponding holes 
in the benches to hold them in place.   

 

Soldiers glued into position with brass rods inserted, ready for putty filling. 

                  



After adding putty and sanding: 

 
 

M20 Soldiers after repainting: 

   
 



 
  

M8 soldiers after re-painting: 

             
 

 See section 24F for (2) Turret Soldiers. 
  

24. Building the M8 Upper Body 
The M8 Upper Body is the 37mm gun Turret which I had 3D printed in “light curing resin” material 
by Hui Xiang.  You may contact him at xiangharry201037@hotmail.com.  But be prepared for 
slow shipping out of China and poor communications.  Also, have him change the bottom inside 

mailto:xiangharry201037@hotmail.com


diameter dimensions (for the opening that leads into the Upper Body opening) to match what I 
state below. 

 

A. Resin Turret: 
This is the basic Turret. I had to drill out the hole for the exterior MG to seat properly.  

      
 

        
         The diameter of this opening has to be 71.4 mm 
         and there is no need for the tiny lip that Xiang 
        cast on (see red arrow).  

  

Inside the Turret back wall is an indentation that creates the MG mount on the outside rear. This 
needs to be closed up with a piece of styrene and white putty.  Sand smooth when dry. 

    



      
 

B. Turret Index Ring (sets inside Turret): 
The Turret is manually rotated by the loader. There is an Index ring with numbers on it painted 
onto the inside bottom of the Turret. I managed to find a program on the internet to generate 
the hash marks which are 5.63° wide, forming 64 sections in a 360° arc.  The inside diameter of 
this index ring is 71.4 mm and the width of the ring is 5.92 mm. With a proper sized ring drawn 
on paper and the hash marks made, I added numbers and letters, and then made a copy, cut it 
out and glued it to the inside of the Turret after the inside was painted green.  This picture shows 
where it sets, and also shows the amount of resin I had to grind off the Turret to make the 
opening flush with the inside diameter of the paper index ring. 

              



Here is the Index Ring that you can print and cut out. Make sure the outside diameter is no more 
than 83.6 mm.   You can copy this graphic below and paste to a word document to print. 

 
C. Turret Index Hand Crank:   

I made a master of the top part of the Hand Crank Bracket from styrene and clay which attaches 
to the front left wall of the Turret just above the Index ring. The clay is wide so that once the 
resin part is cast, this area can be cut & curved to match the inside Turret wall as needed. 

                       
 

Then I made the lower Hand Crank mechanism from styrene and clay and misc. parts.  This is the 
part of the bracket that engages the inside teeth of the Gear Ring.  

                  
 



This how the parts looked before making the a mold and casting. 

    
   

D. Ammo Racks: 
There are (3) Ammo Racks mounted to the inside of the Turret.  One in the back center with a 
protective metal panel over the top. The other (2) are forward on the sides.  See ref. material for 
correct positions.  I made these Ammo Racks by fabricating an original out of .010” brass sheet, 
making a mold and casting resin parts. See the following pictures for sequence of work. The 
depth of the teeth are 2.65 mm and the width is 2.7 mm. The centerlines are 4 mm apart.  After 
scribing, take a Dremel tool with a .37” thick grinding disc and cut as shown. 

 
 

Drill pilot holes with a .36” diam. drill bit. 

 
 

Drill final hole size with a .062” diam. drill bit.  Round the teeth with a file. 

 
 

Bend the part as shown. 

 



The bottom part of the Ammo Rack is the same overall size as the top part, but not drilled out. 
Line up both parts across from each other and glue tiny curved brass strips as shown on the 
bottom part so that the bottom of a 37 mm shell will set directly under the hole on top which is 
where the 37 mm shell is inserted. If these tiny curved parts stick out a little don’t worry, these 
can be trimmed after a part is cast in resin.   

 
 

After the rubber mold is made and the parts cast, a set for one Ammo Rack will look like this. 

 
Clean up the burrs and glue into place inside the Turret.  Btw, I chose to buy the 37 mm shells I 
needed bc they would not cast properly. I got mine 3D printed from Battleground Models, Pat 
O’Day, poday@battlegroundmodels.com    Ask him for a custom print job of the shells only. 
 

 
 This is what one rack mounted with ammo in place looks like. Install (3) racks. 
 

mailto:poday@battlegroundmodels.com


E. M8 Upper Body Deck Plate: 
Next you need to measure and cut out the Deck Plate that the M8 Turret will set in and rotate 
thru.  Measure the opening and cut a 0.060” thick styrene sheet to fit. Be sure to include the 
overlap rear side areas (red arrows). Cut out the (2) notches to fit the Turret Gear Ring (I chose 
to use the 11 and 5 o’clock position) and also reinforce the bottom side of the Deck with 
Evergreen #156 styrene strip; 0.060” x .125” as shown. 

      
 

The Upper Hull also needs to have reinforced strips added to it. The rear is also Evergreen #156 
styrene strip (red arrows below) and the front is Evergreen #186 styrene strip; .125” x .125” (blue 
arrows below). The front strip provides a small lip for the Deck Plate to set on. The back two 
strips will provide an anchor point for (2) .10” dia. brass rods & U-bolts to be glued on like the 
M20 car shown below. 
               Top side view         Bottom view 

    
 

 
 



 
 

Once completed and painted the Deck will look like this with the Turret inserted. 

                                           
 

Locking pins are then added to the rear face of the Drivers Compartment to secure the Deck 
Plate when in operation.  The bolts are 0-72 brass. The styrene is 0.060” thick 

 
 

 
 
 



F. Motor and Turret Gear Ring: 
The Turret Gear Ring had to be custom designed and 3D printed so that the teeth are on the 
outside. This was a challenging project…to find someone who could create the “STL” file and 
then print in hard enough material but with a fine texture.   I started with the fact that I was 
going to use a micro size motor to turn the gear.  I found a Mabuchi Motor on Amazon  
(#10101310008) that was 12 ga; 6 v; 300 rpm; 0.4 g/cm torque; that was only 35.9 mm long. It 
comes with a 3 mm D shaft.  On this shaft I inserted a 12 tooth 50 pitch spur gear 7 mm in dia. x 
4.7 mm high (not counting the collar).  

 
 

The Gear Ring ended up with 165 teeth on the outside and the fake ones (that do not operate 
with hand crank inside the Turret) are around 190 teeth. A FRAG member named Bryan at 
(makesstuffup@yahoo,com) printed the 3D gear which was glued to the Turret bottom. 

      



 

 
 

I fabricated a “Z” shaped metal bracket from 0.030” thick x 1/2” wide brass strip that was then 
mounted to the motor with (2) small metal screws   

      
 

The “Z” bracket was then attached to the Deck Plate with (2) 0-72 brass bolts so that it engaged 
the Gear Ring securely. 

    



 

I also added (2) 0-72 bolts to the opposite side of the deck Plate to match the first set. 

 
 

G. 37 mm Gun: 
The M6 37mm gun was made from resin parts cast from originals that came from the Classy 
Hobby M5A1 Stuart (early) kit # M16007. I pulled the following parts off, then made RTV molds 
from these masters and then cast the parts needed. 
Sprue # E  Parts E52 & 53 
  Parts E9, E4, E41 & E47 
  Parts E26, E65, E28 & E31 
  Parts E43 & E6 
  Parts E66, E56, E50, E5, E59, E48 $ E18 
  Parts E7, E57 & E8 
  Parts E12, E15, E20, E39, E27 & E25 
  Parts E40 & E14 
Sprue # K  Parts K1 
Sprue # F  Parts F1, F35, F29  
Sprue # G  Parts G1, G2, G3, G4, G5, G6, G7, G8 & G9 
Sprue # K  Parts K2, K3, K4 & K5 
 

 



The picture on the previous page show the parts ready to have RTV rubber poured into the boxes. 
Once cured (24-48 hrs), the clay will be removed (the parts remain embedded into the rubber) 
and the second RTV rubber pour will cover the bottom of the parts.  Once cured, everything will 
be separated and resin parts can be cast. I make these mold boxes with a 1/8” thick plastic floor, 
over which I flatten about a ¼” (more if needed) layer of clay. Around this I build 4 styrene walls 
that are about ¼” taller than the tallest part. After the parts are embedded, lightly press the clay 
up to the sides of the part to keep any RTV material from getting below in any crack. Also add 
more clay along the styrene walls to seal them, and make dimples into the clay. This creates 
locator holes so the two layers always line up properly when casting. Note: There are some extra 
parts included below not listed above. 
 

A few words about mold making:   
After the first layer of RTV rubber has cured, carefully pry the bottom plastic floor off. Normally 
the clay does not pull off with it. 

  
 

Next carefully pull the clay loose, leaving the part embedded in the RTV rubber. 

 
 

Some parts will have a very thin coating of the rubber, so next cut the film from around and off 

the part.      
 

When done, the part should look clean like this.  This part is not used on the M8 car. 

 



This picture shows how some parts needed a center area filled in, and it shows the thickness of 
the clay and floor. 

 
 

After the center clay has been removed, the cleaned up part looks like this. 

  
 

The final step before pouring the second RTV rubber layer, is to coat everything with a light layer 
of Vasoline. This acts as a barrier to keep the two rubber pours from bonding together. 

 
 

Now pour the second layer of RTV rubber and let it cure.  After total curing is done, separate the 
(2) rubber halves and clean up any excess film. 
 



This is what all the resin cast parts look like. 

 
 

Here are the Classy Hobby assembly instructions for the gun: 

 
 



 
 

Once assembled, the gun looks like this (note the use of the metal Aber barrel and a 3D printed 
30 cal MG  (red arrow). 

 
 

 
 

 



Sometimes when you “borrow” parts from other kits, the resulting part may need to be tweaked 
to fit properly.  In the case of this 37 mm gun, I had to shorten the Breech Guard (blue arrow) 
but cutting it off at that point on both sides, then cutting off 1/8th of length and gluing the Guard 
back on,  and by sanding the square housing at the back to be very thin (red arrow). 

 
 

 
 

 
 
 
 
 
 
 
 
I used the Mantlet that came with the 3D Turret, but had to drill out the hole for the 30 cal. MG 
and I inserted a tiny styrene tube to replicate the end of the M70D Telescope that sticks out of 
the Mantlet.  You will also have to trim the outside shape and widen the opening in part #E1 so 
the Gun, MG and Telescope will fit properly, and so that #E1 will fit inside the 3D Turret. 



 
 

 
 

 
 
 
 
 
 



This is how the gun looks once it’s modified and mounted. 

         
 

                        
 
 
 



H. Turret Basket: 
The actual Turret Basket for the M8 is an open affair with a tubular framework, so that ammo 
could be reached down from under.  In the case of my model, the electronics are directly below 
the Turret and need to be protected.  So I chose to use the Turret Basket floor from the M5A1 
Stuart which would provide the needed safety screen.  A clearance of 22 mm’s (as measured 
from the top surface of the Upper hull) is what I had to work with, because the top of the Transfer 
Case was the lowest the Basket could extend downward.  This meant that the (4) M5A1 basket 
extension legs needed to be shortened.  The tops also needed to be modified to look like the top 
of the actual M8 legs where they mount to the Turret above the Index Ring.  I also decided to 
make the 1/18th scale Ultimate Soldier smaller on the left (the loader), so he would fit better.  
This meant cutting off the lower legs and thinning down the upper legs by half their thickness 
(cut off his rear end and bottom thighs).  From the top view, this is not noticeable, and one would 
assume the lower legs are tucked back under out of sight. On the right side is where the 
commander both sets and stands.  I chose to have him stand beside his seat, but I still shortened 
his legs some.  

          
 

The Turret Basket and legs were cast from the molds made in Step 24E (see first picture on left) 
and look like this once the shorter legs are glued on. The Mounting Bracket is glued to the top of 
the (2) rear legs.  The (2) front legs have a “T” pattern glued to the top.  

     
The seats look like this and will be glued to the 
legs after the Mounting Bracket is positioned. 

I made a master of the Mounting Bracket from styrene and brass “U” channel for the bracket 
that attaches the Turret Basket to the side walls of the Turret above the Index Ring. Then I made 
a rubber mold and cast resin parts. 

         



        
 

Note below, the angle of the rear brackets and the small brass tube inserted thru the left seat 
which receives a rod sticking out of the bottom of the loader figure. This keeps him in place. Cut 
a D shaped hole in the bottom center of the basket so that all the wiring and plug can go thru for 
the micro servo (see second picture below). 

 
This is the wiring for the servo to raise & lower the 37 mm Gun using Chan 3 on the radio, but 
plugged into Chan 4 on the Clark Board. 

 



This how the Turret Basket will look w/ servo mounted.  The shim under the servo is 6 mm thick 
to provide clearance for the motor arm to pivot.  Connect a stiff wire from the arm to the bottom 
of the 37 mm Gun. 

 
 

Painted and weathered Turret Basket.  Two holes secure the commander in a standing position. 

                    



I. Footman Loops: 
Footman Loops are needed all over the outside of the Turret. I applied the same practice as in 
Step 22C to make the  19 Loops that are needed.  Verify positions from prototype pictures. 

      
 

 
 

25. Painting, Weathering and Detailing: 
A. Before painting, here are pictures of the cars assembled. Most detail parts are not installed. 

 



 
 

 
 

 



                       
 

 
 

       



      
     

     



B. It is now time to paint both cars.  I used a large can of Krylon Camouflage #4293 for the exterior 
and Krylon Flat White #51502 for the interior areas. 

 
 

At this time, the tie rod between the (2) Rear Support Brackets can be made and installed.  This 
rod is made from .072” diameter steel rod.  It is shaped to go over the rear drive shaft and glued 
in place. 

   
 

 



The Upper Hulls look like this when painted. Paint the inside of the storage boxes also. 

 
 

         
 
 

 



C. Muffler: 
One of the last parts to build is a muffler that will extend upward from the bottom of the Lower 
Hull at the back. Be sure not to block access to any mounting screws and the charging jack.  I 
started out by making a clay master of the main muffler body…this is oval shaped and is 35 mm 
long by 11 mm thick by 16 mm wide.  Then I filed it to shape and added two bands (one on each 
end) that are Evergreen Styrene #134  (.030” x .080” strips). The white elbow is Plastruct #95004 
for the exhaust intake which has to be cut short so the straps lay flat on the bottom of the Lower 
Hull (secure by a screw). A scrap piece of 1/8” dia. elbow is used for the exhaust pipe. To this I 
glued on a piece of brass for a collar and a 1/8” dia. brass tube which runs upward to the exhaust 
outlet that is cast in the Rear Wall piece (but it is not connected). 
 

This is the clay master glued inside to the bottom plate with walls around, before the RTV 
material is poured.  Then the picture of the RTV mold and the casting 

         
 

 
 

 
 

     



 
 

 
 

 
 



 
 

D. Adding Mud, Dirt and Grime under the body: 
This is done using Vallejo European Mud #73.807 European Splash Mud #73.801. Then I used dry 
pigment from Monroe Models (used to be known as AIM Products). I #493-3121 Terra Cotta and 
some light rust. 

 
 

Also do the wheels with the same treatment…just sparingly. 

       



E. Weathering: 
To the Upper hulls I next added basic coats of weathering and special touch-up areas for heavy 
dirt and slight rust. I lightly coated the body of each car with Rustall liquid weathering #2 Black 
first and after drying, a thin layer of #4 Brown (not covering everything, just areas where you 
want heavier dirt to be).  If you don’t have the #4 liquid, this can be made by filling the container 
with Rubbing Alcohol and adding a small amount of acrylic raw sienna paste….shake thoroughly. 
After these have dried, I then added layers here and there of dry pigment from Monroe Models 
#110-3115 Black Soot and #493-3121 Terra Cotta, over which is sprayed Testor’s Dullcoat.  
 

This is the M20 car after weathering. 

 
 

 
 

F. Details inside M8 Turret:  
After painting the inside of the Turret in Step 25B, I added additional details such as Canteens, 
Headphones & wires, Turret Hand Crank, Calibrating Ring, First Aid box and Fire Extinguisher. 



       
 

          
 

       
 

Note:  The hole shown in the next picture was filled in & painted over.  It is for mounting a 50 cal 
MG and I decided to attach the MG barrel clip at the front of the Turret instead. See later pics. 



 
 

 Once the Turret, Gun and Basket are mated, you will have this assembly. 

     



     
 

G. Additional details inside M20 Upper Body Crew Area :  
After painting the inside of the Crew Area, I added additional details such as wood seats, radios,  
grenades, canteens, rifles, 50 cal ammo boxes, land mines, 5 gal water container, bazooka, back 
packs and fire extinguisher. I also dirtied up the floor.  Note the holes in the seats, these are to 
secure the pins in the rear ends of the removable soldiers. 

         
 



                   
 

Here are pictures with the soldiers mounted in place. 

 
 



     
 

      
 

      
 
 
 

 

H. Stowage On M20 Crew Area and Upper Hull: 
Most of my stowage is made from cast resin parts to which I added a thin strip of fake leather 
strap, which is then fed thru a footman loop and glued to the back of the resin part so that it 
hangs free. I also used first aid gauze rolled up and painted for netting. The strap comes from 
Hobby Lobby from the jewelry making dept.  You have to cut it down to very thin strips. 



    
 

 
 

 
 

         



 

 
 

I. Stowage On M8 Turret: 
I elected to keep the (2) printed side rails to tie stowage to, but these could be replaced with 
brass rod if desired.  For the stowage items, I cast backpacks and pouches in resin and used some 
of the 1/18th scale soldier items, then added similar type leather straps as described in Step 19. 

 



 
 

 
 



 
 

 
 



J. Rear Side Stowage Boxes:  Even though the boxes are closed I elected to install stowage inside. 
I left one box lid operable to show what’s inside.  I also made locking chains and clasps  (red 
arrows). 
M20: 

 
 

 
 

M8: 

 
 

 
 

 



K. Head & Tail Light Wiring:  After the basic painting is done and dried thoroughly, the lighting 
system can be installed in each car. I learned the hard way that you cannot cut off the 5th light 
(since it’s not used) because that shorts out the circuit.  I soldered it back on and shortened those 
wires down to an inch so they would not be in the way.  I also learned that you have to cut 4 
notches in the side and rear walls of the Lower Aluminum Hull so that the wires will allow the 
Upper hull to seat properly over the Lower Hull. You also have to change out the Tamiya 2 pin 
plug to a Clark 2 pin plug.  Here is how I ran the wires and where the notches go. 

 
 

Notch each side at the rear.              And also in the middle. 

            
The wires will fit like this. 

            



Be sure to fill in the headlight and tail lights w/ Microscale Micro Kristal Klear.  This is a milky 
liquid product that once dry is clear and look like glass. Then paint the rear lights red for the 
brake lights. 
 

L. Install wheels and locking pins:  At some point after you have painted and weathered the wheels 
and Lower Body, you need to position the wheel slot to line up with the holes in the axels and 
insert the .047” dia. steel pins (15 mm long). Glue one side so they won’t come loose. This process 
keeps the wheels from rotating off the axels and provides the needed traction when running. 

        
 

M. Drivers Rear Wall:  I decided that there was too much open space behind the drivers to show all 
the wires and electronic, so I cut a piece of 0.040” styrene to fit, painted it and clued it to the top 
of the underside of the Drivers Compartment roof (see red arrow).  Do not glue to the bracket 
that the drivers are setting on. 

 
 



      
 

N. Closing up bottom of Land Mine Box:  I had not planned to do this but one of the side walls was 
too close to the wheels (kept scraping the wheel paint off), so adding the box bottoms pushed 
the side out enough to stop the binding. I used 0.030” styrene sheet and fabricated the parts like 
this. 

 
 

 
 



 
 

O. Tools:   Here are what the tools look like painted, weathered and mounted. 

 
 

 
 

P. Aerial Tie Downs:  I stripped a multi-strand electric wire to get thin enough wire to replicate a 
steel cable for each aerial.  The aerials are already pre-curved to there is not a lot of tension.  

            



Q. Rear Water Can Rack: 
I made a rack out of brass strips soldered together and fit it to the rear left area. The frame is 
29.8mm high x 25mm wide. This holds (2) American gas cans.  I soaked it in Brass Blackener by 
Birchwood-Casey to give the surface texture so the paint sticks. 

                
 

               
 

  



R. Add Final Detailing Parts: 
 

1. Tow Cable:  I used Schumo Part # SH0017 for the Tow cable. 

   
 

   
 

2. First Aid Box:  For this is a part I made a casting from the Tamiya Pershing part # G9. 

 
 



3. Rope: It may not be prototypical to hang a rope around the aerial base, but it looks good ☺  

 
 

4. Barbed Wire:   I like barbed wire rolls and decided to add one to these modesl. The wire was  
made by one of our FRAG members. 
 

M20 on Rear:       M8 on rear: 

      
 
 
 
 
 
 
 



5. Chain:  The chain is just loosely hung over the light bracket with a touch of glue underneath 
to keep it in place. 
 

M20 on Front                          M8 on Rear: 

      
 

6. Front of M8:  I added a wood plank with metal brackets across the front to hold a variety of 
cans.  The gas cans have a wet look to the top from fuel spillage. 

   
 

S. FPV Camera:   “IF” you decide to install an FPV camera to the cars so that you can drive them 
remotely, here are my suggestions. I worked  this out but decided not to install the system because 
I just wanted to get done with this project. I may go back later and add FPV as it would be a lot of 
fun to drive the armored cars remotely.  The idea is to place a spot light on the front slope of the 
M20 and up on the front of the Turret of the M8.  One of the problems is that the camera system 
uses a lot of voltage so a second battery is likely needed.  And the heat that comes off the camera 
TX can get very hot.  All this combines for a lot of additional items jammed into a small space. 

 



26. Here are pictures of both painted cars together and separately: 

 
 

 
 



 
 

 
 



M20: 

 
 

     
 

     



 

 



 
 







     
                



 
 

 
 



 
 

M8: 

 
 

 



 
 

 



 
 



 
 

   







 


