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                                                      SEPTEMBER 1, 2005

                    THE 1/8TH RC M551 SHERIDAN ‘ARIZONA’                                           

                        HOWARD J. THOMPSON, GREEN VALLEY, ARIZONA

                                         RESEARCH AND DEVELOPMENT

It all started in 1995 when I was made aware of the BAY AREA TANKERS. BAT was a group of model tank builders in the Oakland, CA area. Upon joining the club Rich Upton, who I believe was the clubs secretary/treasure at the time, sent me a packet of informa-tion that included, amongst other pertinent articles, several back issues of his excellent periodical the ‘RECON REPORT’.  This introduction into the RC model tank hobby led me to build one each of the two available Tamiya 1/16th RC kits. These kits, a King Tiger and a M4 Sherman, were the forerunners of what has become a small volume but world-wide industry. Almost immediately thereafter I decided I was ready for a greater chal-lenge and made the decision to follow on with a scratch built model.

As I am a WWII vet, although not a tanker, my choice was to build a quality 1/10th scale RC model of the venerable Sherman. The acquisition of Hunnicutt’s excellent book ‘SHERMAN’ provided me a wealth of historical and technical information that formed the foundation of my initial design efforts. However, I soon realized, as complete and detailed as the book was, it did not contain the type of information necessary to support a design/build effort. I continued my research by contacting the Patton Museum of Cavalry and Armor at Ft. Knox, the History Office of the Tank Automotive Command, the U.S. Army Ordnance Department at the Aberdeen Proving Ground and the GM Archives. Surprisingly, none of these offices could provide a significant amount of design docu-mentation for the Sherman or any other WWII era U.S. tank. (Nor the Sheridan)

It became obvious that actual measurements taken from a full size Sherman were the only avenue to a high quality detailed design layout. A search was initiated for a Sherman within a reasonable traveling distance. Calls to Ft. Hood, Texas and Ft Irwin, California led me to the Yuma Proving Ground (YPG). At that time there was not a Sherman on display at YPG. However, there was a restored M7 105mm howitzer motor carriage, with a Sherman VVSS chassis and a M32 recovery vehicle with a Sherman HVSS chassis. After returning from our initial trip to YPG it was apparent the 500 mile round trip was just too much considering the multiple runs that would be needed to gather all the data.

Following up on a suggestion made by a security officer at YPG, a call was made to the Arizona National Guard Museum in Phoenix. A resident guardsman indicated he thought there where “a couple tanks at the Florence National Guard Training Facility” (FNGTF) and gave me the phone number of a Captain Baldwin.  A call to the captain resulted in permission to contact Charles Bussy, the civilian facility manager at FNGTF. A phone conversation with Mr.Bussy led to an invitation to come up and “take a look at what we have”. Florence was an easy three-hour drive. After introductions Mr. Bussy was quick to 

point out there were no Shermans at FNGTF. What he did have was five M551 Sheridans that were destined to become artillery targets. He indicated they would be available for my purpose by appointment. We followed Darrel Brown, also a civilian employee, about ten miles north of town. He unlocked a gate, told me to check in at the office when finished and left us to our own devices. That was September 1997. I knew nothing about the Sheridan.  Charlie Bussy, a Vietnam vet, had mentioned they were deployed in Vietnam from early 1969 through 1972. As I walked among the five Sheridans I found them to have an anonymous presents and a pleasing geometry.  We had come armed with tapes, squares, sketchpads and camera so the amassing of data began immediately.

                                                              DESIGN

The 1/8th size design layout of the hull, torsion bar positions, roadwheels and preliminary layout of the drive and batteries was completed using the data gathered during the first visit to Florence. In the subsequent six years fourteen trips were made to FNGTF. Detail-ed sketches of the ‘parts of interest’ were prepared prior to each trip. Upon arrival we would crawl over, under and in the Sheridans and accurately record the dimensions of the specific piece parts reflected on the sketches. Photos would also be taken from as many angles as possible. What was done with this information will be expanded upon later in this article. After a few visits Darrel Brown suggested I could remove parts and take them home if that would make preparing drawings easier. It certainly did and all parts were eventually returned. Layouts of the turret and cupola were completed and their detail parts joined the list of sketches. 

I was fortunate, earlier on, to make the acquaintance of Dick Bernier via e-mail.  Dick was actively restoring a full size Sheridan at the American Armoured Foundation Tank Museum in Danville, Virginia.  Dick provided me with sketches containing detail dimensions and many photographs of the M2 .50 Cal machine gun. He also helped with other parts that were missing from the Sheridans at Florence. 

The availability of the Florence Sheridans guaranteed the geometric integrity of the model’s design but it was the early employment of  ‘computer assisted design’ software that assured its dimensional integrity. After each return from Florence I would convert the dimensioned sketches and details gleaned from the photographs into working draw-ings using AutoCAD LT. The dimensional accuracy of these computer-generated draw-ings mirrored that of my machine tools. Therefore, when the drawing dimensions were inputted into the machine tools, albeit by human manipulation, the resulting parts bene-fited from the inherent accuracy of this poor man’s computer controlled machining process. 

In March 1998 Neil Morrison, the curator of the NTC/11th ACR museum at Ft. Irwin, California made it possible for us to visit the base. There I had the opportunity to view some of the over two hundred operational Sheridans deployed there. The National Training Center/11th Armored Cavalry Regiment employed the Sheridans as opposing force (OPFOR) vehicles. He also had arranged a thirty-minute ride in the TC cupola of a Sgt Jackson’s Sheridan. I took this unexpected opportunity to record engine and turret rotation sounds on my video camera. The significance of recording the engine sounds is the RAM Company will load the recording onto a small chip that, along with a speaker, can be placed within the model and realistic engine sounds achieved.

NOTE: In January 2002, on our way home from displaying the model in the BAT booth at the AMA hobby convention in Pasadena, we detoured to Ft Irwin to show Neil the model. It wasn’t complete but it was much farther along than in 1998 when he saw it last. And it was operational. While there John Tillman, a Vietnam era Sheridan crewman from B Troop, 11th ACR joined us. John has been a valuable contributor to the detail of the model.

But I digress. After the decision to design and build a Sheridan I also purchased several books covering the M551. The first was R.P. Hunnicutt’s  ‘SHERIDAN’, ‘A HISTORY of  the AMERICAN LIGHT TANK’ Volume 2. He noted that the Sheridan was conceived as a light combat vehicle that would be amphibious, have air drop capability and have im-proved firepower and mobility. He goes on to write that although the Sheridan program suffered from significant technical problems, schedule delays and cost over runs it did produce a vehicle with capabilities unmatched by any other in the Army inventory. The second was Fred W. Crismon’s book ‘U.S. MILITARY TRACKED VEHICLES’, wherein he writes, “the Sheridan is perhaps one of the most graceful looking tracked vehicles ever built”. He goes on to say its clean angles, smoothly contoured turret, uncluttered road wheel/track arrangement and the short, thick gun tube all work to give the Sheridan a lean, but strong, purposeful appearance. I certainly agree!

                                                   TROOPERS INPUT

By the fall of 1999, with the design and build of the1/8th Sheridan moving forward, I began a search on the web for photos of a personalized 11th ACR Sheridan of the Vietnam era. I wanted to reflect such markings on the model and hopefully become acquainted with the crew and their experiences. I found the answer on the 11thACVVC web site, www.11thcavnam.com. Their message board contained an entry by Dick Caruso of Massachusetts. He wrote he was the driver of the Sheridan ‘ARIZONA’ for Sgt Vega in A Troop. He indicated Sgt Vega was from Nogales, Arizona and he was trying to locate the Sgt and other 2nd platoon troopers. I phoned Mr. Caruso in January 2000. He provided me an excellent description of the markings on the ‘ARIZONA’ along with other info. I then contacted Jim Murry of Pennsylvania, the researcher for the 11thcavnam site. I asked Jim if he could do a Vega search. In the process Jim alerted me to other A Troopers and eventually he did locate Sgt Vega. Jim gave Sgt Vega my phone number and in June 2000 Sgt Vega called me. Sgt Vega was Ramon B. Vega and yes he was originally from Nogales. He was the platoon sergeant of the 2nd Platoon, A Troop, 1/11 Armored Cavalry Regiment in 1970-71 Vietnam. He was now retired from the military and again living in Arizona. Shortly after, Sgt. Vega and his wife Corina visited us. He presented me with many photos and other memorabilia. Included was a pennant that duplicated his original and was made by Sgt Vega’s wife. What could be more appropriate than having the model reflect Sgt. Vega’s A29 ‘ARIZONA’.

                                                    BUILD AND ASSEMBLY

The hull and turret of the model are fabricated from 3 and 5 ply birch aircraft grade ply-

wood.  Aircraft grade is high quality and is, in itself, sufficiently strong for all but the highest stressed areas. The strength of these points was enhanced with the application of fiberglass cloth and/or aluminum backing plates. The thinner plywood sheets, down to 1/64th inch thick, proved to be readily formed into compound curves dictated by the “graceful” shape of the turret. Wood was also easily reworked in case of goofs or subsequent changes or additions. The main gun mantlet and mating turret nose are also laminated plywood. All other parts from road wheels to cupola armor are made from aluminum, brass or steel.

Tracks present the greatest challenge to every tank modeler. First, the quantity of parts and the number of operations to produce them can be overwhelming. (The Sheridan tracks contain 204 shoes and 204 track pins). Second, the machining accuracy necessary to eliminate, as much as possible, the rolling resistance due to friction between track components is very time consuming.  I was very fortunate to find a Tucson company that was expert in investment castings. Jim Brandon, President of Southern Arizona Metal Castings, agreed that if I would provide the pattern he would produce a mold and cast the shoes from steel. I machined the pattern from aluminum and Jim did an outstanding job of casting two hundred and thirty three shoes that were absolutely perfect. After doing the necessary secondary machine operations and a grit blast I coated the two recesses on each side of each shoe with the appropriate primers then filled the nine hundred and thirty two recesses with Devcon Flexane 80 two part room temperature vulcanizing rubber. I believe these tracks, primarily due to Jim Brandon’s work at Southern Arizona Metal Castings, are the finest examples of model tank tracks ever produced. On a very sad note, Jim Brandon and his wife Colleen were tragically killed in an auto accident in 2004.

The most difficult parts to reproduce were the roadwheel support arms. We lay under the belly of a Sheridan for hours on several occasions with straight edge, measuring tape, sketchpad and flashlight to develop sketches and assign the correct dimensions that would determine each support arms size and shape. Establishing the necessary dimen-sions was particularly difficult because there were no rectilinear reference surfaces from which to determine the measurements and contours of the arms. The number one and five arms were the most troublesome because they incorporated an intregal shock absorber mounting stub shaft. The intermediate arms, numbers two, three and four, were more straightforward and they were applicable to either side of the tank. Number one and five arms were mirror images, because of the shock absorber mounting shafts, so separate details were required. Machining the arms was almost as difficult as developing the drawings and for the same reason, no reference surfaces to use for machine setup. The remainder of the suspension includes ten pairs of aluminum roadwheels with tires, ten operational torsion bars and four operational shock absorbers. As in the full size Sheridan, the torsion bars are offset fore and aft within the hull. The torsion bars supporting the left side roadwheels are positioned in the same plane but ahead of the bars that support the right side roadwheels. 

The machining of the track carrier wheels, which are part of the idler and drive sprocket assemblies, consumed the greatest number of machine hours. Eight were needed. I started with fifteen steel blanks and because of the complexity I counted myself fortunate to end up with the required number of parts. After turning the lathe blanks each wheel required over one thousand moves on a rotary table mounted in a milling machine. Most of the contouring had to be done with a 1/16th diameter ball end mill. It just took a lot of time using such a small cutter to remove the necessary material. 

                                                FINISH AND MARKINGS

The final finish used on the model is an industrial acrylic paint. One of the original tail light assemblies was brought to a professional paint store where the inside protected paint color was matched perfectly. The advantage of the acrylic paint is that you can spot paint anywhere at anytime and it blends in so well that there is no visible evidence of over spray. Another advantage is water can be used for thinning and clean up. This is partic-ularly helpful when using an airbrush.  What might be considered a disadvantage is it takes weeks for the paint to completely cure. It dries to the touch in a few hours and will withstand moderate handling at that time but it remains relatively vulnerable for weeks. 

All markings on the model, ARIZONA, LIFT HERE etc. were cut from white vinyl sheet. A sign shop using a computerized machine cut out U S ARMY, 11 ARC, A29, LIFT HERE and the serial numbers. I sketched out the words ARIZONA, TAMALY WAGON, GEORGIA and HARD-ON on vinyl sheet and used a Xacto knife to cut them out. I then hand painted the fill with acrylic flat red. The vinyl characters are self-adhering and can be moved or removed by using a heat gun. Fast Signs, a Tucson firm, produced the decals that duplicated the stenciled lettering on the ammo cans, smoke gre-nades and aft hull sides. 

                                             DRIVE AND CONTROL

Designing and building the drive/control module was the ‘fun’ part of the project. Some early design work during the Sherman phase of the project had defined the module as consisting of two DC motors, one driving each track; gears and roller chains; two twelve volt batteries in series and a Vantec electronic controller. In an earlier concept layout I attempted to squeeze all these components into the 1/10th Sherman chassis, but without success. This prompted the Sheridan concept layouts to be done in 1/8th scale. The two Grainger 4Z145 motors develop .22 horsepower at 4000 RPM when operating on twenty four volts. With the motors coupled through a personally designed two-speed transmis-sion with a low range of 40:1, neutral and a high range of 10:1 the model easily climbs a sixty percent grade in either range. The two maintenance-free twelve volt seven Amp-hour batteries, in series, will power the model for more than two hours. The model will reach .65 miles per hour in low range, which is equivalent to about 5 miles per hour in low gear in the full size Sheridan. And the model will reach 2 ½ miles per hour in high range, which is equivalent to about 20 miles per hour in third gear in the full size. Although the Sheridan was capable of 43 miles per hour, implementing the equivalent speed would have compromised the models safe operation.

The Vantec ‘CONTROLLER’ is an electronic device especially designed and manufac-tured for controlling model tanks and robots with two motors. It provides proportional control of the throttle in forward and reverse. It also provides proportional steering plus, at minimum throttle, the ability to do pivot turns which duplicates the Sheridan’s capa-bility. That is, one track will be driven clockwise and the other counterclockwise thereby causing vehicle rotation within its own length. The Sheridan was the second U.S. tank to have this capability. The first was the M41 Walker Bulldog also deployed in Vietnam and eventually replaced by the Sheridan. 

Turret rotation is accomplished using a Grainger 12 volt gearmotor. The gearmotor is attached, along with its control servo and switch, to a chassis that is mounted inside the hull just behind and below the driver’s hatch. The gearmotor uses a .25 pitch roller chain to rotate the turret at a rate of one revolution in ten seconds, the same as the full size. Within the turret is a typical RC servo that has a mounted arm with a long slot that engages a pin protruding from the side of the main gun breech. As the servo rotates through a prescribed angle, the arm forces the pin to travel in an arc that is centered on the main gun trunnion shaft, which in turn, moves the main gun barrel up or down.

                                                 ONE TX AND TWO RX

A single Airtronics transmitter and two Airtronics receivers, each having its own antenna, control the multiple functions of the model. The hull receiver is mounted vertically just inside the right engine exhaust grill. Its antenna is a Dean’s base loaded six-inch model used by the model helicopter builders. It is mounted horizontally inside of the rear float-ation barrier storage cover. The second receiver is mounted inside the turret and it uses the model’s vertical antenna that is mounted just to the rear of the loader’s hatch. Both receivers are operating on the same frequency. Channels 1 and 2 of the hull receiver control the Vantec. Channel 3 of the turret receiver controls elevation of the main gun. Channel 4 of the hull receiver controls the turret rotation. Channel five of either receiver is not used at this time. Channel 6 of the hull receiver shifts the transmission between low, neutral and high range. This dual receiver arrangement simplifies the design and assembly of the turret/hull interface by eliminating the necessity of having slip rings to carry power and control signals between hull and rotating turret.

                                                      FINAL ASSEMBLY

The final assembly of the internal parts resembles stuffing a Thanksgiving turkey. All assembly work must be done with the main gun pointing 90 degrees left. All elements of the turret drive, batteries and drive/control module must be installed into the hull through the rear engine compartment opening. First, the turret drive module is positioned forward in its mounting rails. Second, the lower retaining plate with the sprocket is slid in through the air intake opening and the .25 roller chain from the gearmotor is engaged with the sprocket. The turret is then lowered onto the turret ring opening and the retaining plate is fastened to the bottom of the turret from below with twelve # 6 button head cap screws. Third, the two batteries are slide into the holder on their sides with the terminals facing toward the center. The proper connections are made and each battery is then slid the remainder of the distance into the holder. Stops are attached to the holder to lock the batteries in place. Fourth, the drive and control module is lowered through the engine exhaust grill opening and slid to the rear of the engine compartment. The electrical connections are then made to the Vantec controller and the two short .25 roller chains are assembled between the module final drive sprockets and the track drive sprockets. The module is then slid forward until the drive roller chains are under proper tension. Then four #8 socket head cap screws are put in place to anchor the drive module to the floor of the hull. In the final assembly the three servo connectors from the drive module are inserted into the proper channel receptacles of the hull receiver. After the model is tested the gearbox is again lubricated and the cover installed on the drive module gearbox. Thereafter, the rear motor cover, T-bar and intake and exhaust grills are bolted in place. The assembled model is 31” long, 13 ¾” wide and 14 ½” high and weighs 69 pounds, one pound over the scale weight.
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