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 PREFACE
 
 ' T
 
 he thanks for this book must go to the pilots and _ crews of the Republic F-1 05 Thunderchiefs who performed extraordinarily during the Vietnam War. Under the most stringent of rules, and in abominable conditions, against the most heavily defended targets in the history of air warfare, these men did their jobs, and they did them without fanfare, without glory, and by the end of the war, without the thanks of their nation. The pilots of the F-105s who went "Downtown" did so knowing they were going to war with one hand tied behind their backs. The "rules of engagement" forbade them from attacking any target except the one assigned to them that day. During the early years of the war, the Thud pilots weren't even allowed to attack enemy MiG fighters, or surface-to-air missile sites, unless those adversaries attacked them first! If the first wave of strike aircraft completely destroyed the target on the first pass, the rest of the strike force had to bomb the rubble. More often than not, the Thuds attacked targets in the Hanoi region from the same direction and same altitudes, day after day. The North Vietnamese weren'tstupid, they placed their anti-aircraft defenses along the route the Thuds always used.The mountain range just north of the Red River, which leads right into Hanoi, soon became known as "Thud Ridge." Such were the "rules of engagement" the Thud drivers had to live and die by.
 
 4
 
 AND THE THANKS Go To •••
 
 On the ground at Korat and Takhli, the maintenance crews toiled day after day, and night after night, to keep the sophisticated Thunderchiefs flying. Remember, the F-1 05 was designed as a nuclear strike fighter. One mission, one time. Get in fast, nuke 'em, and get back out. But in Southeast Asia, the F-1 05s flew almost daily (and nightly), with all kinds of weapons, gas tanks, and ECM equipment hanging from the airplane. It was the kind of daily grind that tears apart sophisticated aircraft. But the crew chiefs worked through the night, every night, in the heat and jungle humidity, battling bugs and snakes right on the flightline, so that a viable force would be ready to fly and fight the next day. When a modification was approved that might give their guys an advantage, it was immediately implemented. When a pilot complained of something, anything, it was thoroughly investigated and corrected. Sleep was something not written into the handbook at Korat and Takhli. The flight and ground crews shared in each others' triumphs and losses. No crew chief wanted to bear the burden of a lost airplane and pilot because of something he didn't check. Likewise, the pilots didn't complain just to complain. These were the men who took the war to the North Vietnamese. They did it because it was their job. This author salutes all those Thud pilots and crew chiefs who came home, and especially those who did not.
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 Special thanks should go to my usual cadre of fellow historians like Mick Roth; Dave Hansen, custodian of the Wunderchief Archives; and my personal straight man, David Menard. Special thanks to Kris Hughes and Walter Dranem for what they contributed over the past couple of years. Many people supplied photos taken on the flight lines at Korat and Takhli. Col. Robert Amos, Lt. Col. Barry Miller, Col. Ron Thurlow, Maj. Warren Kerzon, Col. Paul Chesley, Doug Remington, Robert Radliff, and Marty Isham-all took time out from their busy schedules to help with this project. Thanks to all of you, and to any others that I missed. Lastly, there is an organization which keeps the memories alive for those lucky enough to come home again. This is the Red River Valley Fighter Pilots Association, a group of guys whose claim to fame is that they flew down the Red River, day after day. These days they spend their time and money helping educate our politicians on why we must never again force our fine fighting men into a war that they weren't supposed to win. They just weren't supposed to lose it! Those interested in joining the River Rats, should contact them at RRVA National Office, 2 Carlton Drive, Del Rey Oaks, CA 93940. These guys live by the motto "THESE COLORS DON't RUN!"
 
 Larry Davis April 1998
 
 THEY 10SA DEVELOPMENT OF THE PROTOTYPE
 
 THUD., n, nickname affectionately applied to a species of Air Force fighter-bomber aircraft found in considerable numbers over North Vietnam; origin of the name, THUD; U.s. Air Force F-4 pilots description of the sound made by the Republic F-1 05 Thunderchief when it hits the ground. Also known as "Lead Sled,""Ultra Hog,''''Squash Bomber," and "Drop Forged by Republic Aviation."
 
 · T I
 
 he Republic F-10S Thun-
 
 derchief began as a simple
 
 follow-on aircraft to the successful F-84F Thunderstreak series of fighter-bomber and photo reconnaissance aircraft (the RF-84F), used by the u.s. Air Force from the mid-19S0s on. The initial design concept, known as Republic Advanced Project number 63Fighter Bomber Experimental, was in fact a company funded development of the F/RF-84F. The new project was to be powered by the new Allison J71 engine. Funded wholly by the company, the initial AP-63-FBX proposal had an internal bomb bay that could hold up to a pair of 1,OOOIb bombs, or single "special stores," Le., nuclear weapons, weighing up to 3,400Ib. The AP-63-FBX was also designed to hold up to six 1,OOOIb bombs on external pylons under the wings, or another single "special store." In addition to the ordnance loads, the AP-63-FBX would have an internal defensive armament of four T-130 .60 caliber machine guns, mounted in the wing roots. The Allison J71-A-7 engine was an axial flow turbojet, having a maximum thrust of 14,500lb in the afterburner. With a combat weight of
 
 27,S501b, the AP-63-FBX was projected to have a maximum speed of over 800 knots at 35,000 feet, making the aircraft compare favorably with the North American Sabre 45 (F-100) design. But before Republic even proposed the AP-63-FBX to the Air Force, the design went through 108 major changes, including at least one that used two J71 engines for power, which would have brought the speed to approximately Mach 1.5. By the time the AP-63-FBX proposal was formally made to the Air Force,
 
 the aircraft had grown an additional 10ft in length, and was slated to be powered by the brand new and even more powerful Pratt & Whitney J75 engine. In May 1952, Republic sent their proposal to the Pentagon, where it was presented to the Air Force Aircraft and Weapons Board. The new design would be developed around the YJ75-P-3 engine and the new MA-8 Fire Control System. The YJ-75 engine was a two spool, axial flow turbojet offering over 23,OOOIb of thrust in the afterburner.
 
 The original AP-63-FBX proposal was little more than an enlarged RF-84F Thunderflash with an internal weapons bay. The AP-63 was 5 feet longer and had a wingspan ofalmost 4 feet more. (U.s. Air Force Museum)
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 PRE-MOCK-UP
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 F-I05A
 
 3 DECEMBER 1952
 
 This December 7952 pre-mockup set of drawings clearly shows the RF-84F ancestry of the AP-63-FB)(, which was 5 feet longer than the RF-84F. The additional length was needed for the internal weapons bay. The AP-63 would have been armed with four .60 caliber machine guns. (U.s. Air Force Museum)
 
 This "new" AP-63 proposal was 62ft System with full span leading edge in length, almost exactly 10ft flaps, "spoilerons" on the upper longer than the original proposal. wing surface, replacing the convenThe wingspan was actually tiona I ailerons, and trailing edge decreased, shrinking from 36.7ft to "Fowler flaps" for greater control 35ft. Although both the original during landing. and new AP-63 proposals used a 45 0 sweep to the wing, measured at At the point where the wing lead25 percent of the wing chord, the ing edge and the fuselage joined new proposal used the NACA 65A together, Republic had the engine wing, which was much thinner than air intakes. Much like those found the original RF-84F type wing. The on the RF-84F Thunderflash, the wings would have the General Elec- intakes for the AP-63 had straight tric-developed FC-5 Flight Control across openings,and were very thin
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 in cross-section. But they were fixed in the size of the opening. The tailpipe for the YJ-75 engine was variable in size, which increased the amount of thrust available at any time. The weapons bay inside the fuselage, although larger in dimension than the original design proposat could carry less ordnance. The new weapons bay held only a single conventional bomb of up to 2,OOOlb in weight a single "special
 
 )
 
 store," again weighing up to 3,400Ib, or a removable 350 gallon bomb bay fuel tank. Under the wings were four hard points, each of which had a pylon installed that held a single 1,0001b bomb; or two 2,0001b bombs and drop tanks; or a single 3,0001b bomb. Another hard point was found on the underside of the fuselage, which could hold up to 2,0001b of ordnance. The internal gun armament was changed from four T-130 .60 caliber machine guns, to a single General Electric T-171 D 20mm rotary cannon, commonly called a Gatling Gun. The electrica Ily-d riven, six-ba rreled T-171 D had a selector switch, which could change the speed of the gun to either 3,000 or 6,000 rounds per minute. A large circular drum held up to 1,028 rounds of 20mm ammunition. The fuselage was designed around an all-new, and very complex fire
 
 control system-the General Electric MA-8 Fire Control System. The MA-8 used a K-19 modified sight system, linked to a AN/APG-31 radar ranging system. This system used the E-34 ranging radar set. Other portions of the MA-8 included a E-30Toss Bomb Computer, and the T-145 Special Stores Weapons Release System.
 
 design mission from the onset of development was that of a nuclear strike fighter. With a combat weight of 28,2471b in the designed mission profile, (with a single "special store" and underwing fuel tanks), the J75 engine, with 23,5001b of thrust, was projected to give the AP-63-FBX a maximum speed of 765 miles per hour at 35,000 feet altitude. The service ceiling was projected to be 33,400 feet, with a combat radius of 959 nautical miles. Of course, with inflight refueling, the range was extended infinitely. And as the design was developed and produced, Republic and the Air Force found that the projected performance figures were totally inadequate.
 
 The fuselage of both the original and the redesigned AP-63-FBX did not incorporate "area ruling," the so-called "wasp waist design," being straight or slab-sided, from the cockpit area to the tailpipe. Stabilizers and elevators were combined as a single, movable slab, that was mounted low on the rear fuselage. Just in front of the cockpit on The Air Force was so enthusiastic the left side, was a retractable about the new Republic nuclear inflight refueling probe that used strike fighter proposal, that they the probe and drogue method of gave a verbal order for 199 aircraft, inflight refueling. now designated the F-105, in September 1952, even though the iniAlthough the AP-63-FBX was consid- tial aircraft weren't expected to ered a fighter-bomber aircraft, its come off the assembly lines until
 
 The YF-1 05A prototype, #54-0098, was rolled out in early October 1955, with the first flight on 22 October. The straight-across air intakes and cockpit rear vision windows are a carryover from the AP-63 program. The YF-105A had a much shorter tail fin than production aircraft. (U.s. Air Force)
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 The Variable Air Inlets AUXILIARY AIR DOORS /
 
 DUCT PLUGS
 
 BLEED DOORS
 
 ~~j
 
 SUPERSONIC SUBSONIC
 
 of the F- 705 adjusted
 
 "G'''- .-----
 
 -
 
 ,AUXILIARY AIR INLETS
 
 DUCT PLUG MOVEMENT FORWARD THE AUXILIARY AIR INLETS ARE OPENED AND AFT AS A FUNCTION OF MACH BY DIFFERENTIAL AIR PRESSURE. WHEN NUMBER VARIES THE SIZE OF THE NEGATIVE PRESSURE EXISTS IN THE DUCTS THE AIR INLETS OPEN PROVIDED DUCT THROAT AT SPEEDS ABOVE THE LANDING GEAR IS EXTENDED. WHEN APPROXIMATELY MACH 1.5. THE LANDING GEAR IS RETRACTED, A MECHANICAL INTERLOCK KEEPS THE INLETS CLOSED.
 
 early 1955. This was later reviewed by the Weapons Board, and the order was changed to a more realistic 46 aircraft in March 1953 consisting of 37 nuclear strike fighters and nine high speed reconnaissance aircraft (RF-1 05s). In the Fall of 1953, the F-1 05 mockup was inspected and approved.
 
 BLEED DOORS BLEED DOORS ARE POSITIONED AS A FUNCTION OF MACH NO. AND TOTAL TEMPERATURE. EXCESS AIR, WHICH WOULD TEND TO FORCE THE SHOCK WAVE OUT OF THE DUCT THROAT, IS DUMPED.
 
 attached to the lower forward fuselage. Although Republic built the three RF-105 aircraft, with their slabsided camera nose configuration, the type was canceled shortly after their completion. All three RF-105 airframes were re-designated as JF-1 OS, and used as test and evaluation aircraft throughout the remainder of their ca reers.
 
 the intake flow to engine needs through the use of intake duct plugs and auxiliary air doors. Excess air was removed through the bleed doors. There were auxiliary air inlets inside the landing gear bays which opened when the gear was extended. (u.s. Air Force)
 
 flight tests, the right main landing gear extended during a 5.5G turn at over 550 knots. The landing gear was torn completely off the airplane, and the pilot had to make a crash landing on the Edwards AFB dry lake bed.
 
 But flight tests of the YF-1 05A revealed that the aircraft, even with By February 1954, the initial prothe much more powerful J75 duction order had been reduced Problems with the development of engine, would not be able to meet again, down to 15 aircraft. Seven the Pratt & Whitney YJ-75 engine the performance specifications months later, the YF-1 05 produc- led to a decision by Republic, and called for in the Air Force General tion was again cut-to just three authorized by the Air Force, to com- Operating Requirement (GOR). aircraft! But the Air Force reinstated plete both prototype YF-1 05As Something was holding the aircraft the original production order of 15 (54-0098 and -0099) with the Pratt back. That something was drag. The aircraft in February 1955-two & Whitney J57-P-25, although it had answer was two-fold, an "areaYF-105As (no XF-105 was built), only 15,0001b of thrust. It was the ruled" fuselage and a variable four YF-1 05Bs, six F-105B produc- same engine that powered the opening intake system for the tion aircraft, and three YRF-1 05As. North American F-100A Super engine. On 28 January 1956, the This was later revised to two Sabre. On 22 October 1955, Repub- second YF-1 05A (54-0099), which YF-1 05As, ten F-1 05Bs, and three lic Chief Test Pilot "Rusty" Roth was identical to the first YF-1 05A, RF-105s. lifted the first prototype YF-1 05A made its first flight. Before the third (54-0098) off the runway at Edwards aircraft, the YF-1 05B, came off the The RF-105 would have had a five Flight Test center for the first time. assembly line, the entire aircraft camera suite installed in the nose of He landed back at Edwards 45 min- was almost totally re-designed. an F-1 05A, replacing both the MA-8 utes later after easily breaking Mach From this point through the end of Fire Control System and the T-171 D 1 on this first flight. production, the basic shape of the Gatling Gun and its ammunition F-105 would remain essentially the drum. Defensive armament would Two months after the first flight of same. And it would be known as have been a pair of M39 20mm can- the YF-1 05A, the first in a series of the "Worlds Most Powerful Onenons, mounted in removable pods crashes occurred. During one of the Man Fighter."
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 THE THUNDERCHIEF GOES INTO PRODUCTION
 
 he F-1 05B was the first pro- The solution to the drag problem ing both the F-4 Phantom II and the duction variant of the new was found with NACA engineer F-5 Freedom Fighter. Republic nuclear strike Richard Whitcomb's theory of "area fighter. And it was at least 50 per- rule." By "area ruling," the F-105 The area-ruled fuselage now put cent changed over the YF-1 05A fuselage was "bulged" approxi- the F-105B through the supersonic prototype that preceded it. It was mately one foot at the point where barrier in the wind tunnel. But the discovered during flight and wind drag first took effect on the air- engine could not put out enough tunnel testing that even with the plane. This was found to be near power to bring the F-1 05B into the much more powerful J75 engine, the trailing edge of the wing where Mach 1.5 range. That's actually which had over 8,0001b more thrust it mated with the fuselage. By incorrect as it stands. The engine than the J57-powered YF-105As, bulging the fuselage at that point, had the power necessary, but not the F-1 05B would still not be able the effect of drag was delayed. This when installed in the F-105. The to meet the GOR requirement of created the so-called "coke bottle problem was traced to the air being Mach 1.5 capable. The air- fuselage," otherwise known as the intake design. Another NACA engicraft simply had too much drag, "wasp waist." First tested on the neer, Antonio Ferri, developed a and the J75 engine was not going YF-1 02A, the "area rule" was so completely new intake design for to be able to produce the maxi- effective that it became a standard the F-1 05. The new intake was mum thrust it advertised when it feature of all Century Series aircraft swept forward, and incorporated a from the F-101 Voodoo on, includ- variable air inlet (VAl) control syswas installed in the F-1 05.
 
 The second production YF-7 058 over Edwards AF8 during 7956. The aircraft has grown to a length of 64.4 feet, over 70 feet longer than the AP-63 proposal. The first ten YF-7 058s retained the AP-63-style rear vision windows behind the cockpit. (Wayne Mutza)
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 The F-l 058 had a conventional style instrument panel with round dialtype gauges. The handle at the left operates the drag chute for stopping. (Mick Roth) MA-8 Fire Control System schematic that also shows the F-l 058 instrument panel with its circular instrument dials. The control stick for the F-l 05 contained not only the trigger, but also the trim switch, nose wheel steering and the 'Target Reject"button. The throttle control had buttons for the microphone and sight caging switch, plus the dive brake switch. (U.s. Air Force) tem. The VAl was controlled by a computer that matched airflow to engine requirements through the entire speed range projected for the F-l OS, from zero to Mach 2. The system used a set of variable "ramps," which were controlled by a Bendix Central Air Data Computer. During low speed and cruise operations, the ramps were retracted allowing the maximum amount of air to attain maximum thrust. At high Mach speeds, the ramps operated to limit the amount of air needed for maximum thrust. In addition, there were small air bleed "doors" within the intake system, which opened to allow excess air to be bled off. Excessive amounts of air would actually choke off the smooth air flow through the intake.
 
 T.O. IF.l05B-2-11
 
 1. RADOME
 
 2. RADAR ANTENNA 3. ACCESS DOOR fF2 4. RADAR·FREQUENCY·
 
 CONVERTER TRANSMmER 5. RADAR MOOULATOR 6. ACCESS DOOR FF4
 
 7. PRESSURE REGULATOR 8. DESICCATOR 9. NOSE RELAY BOX 10. KS-3 CAMERA 11. AUTOMATIC·lEAD· COMPUTING SIGHT 12. ACCESS DOOR ff12 13. ROLL-ERROR COMPUTER 14. SIGHT·ElECTRONICCONTROL AMPLIfiER 15. TOSS-BOMB COMPUTER 16. RADAR·AMPLIfIER POWER SUPPLY 17. PITCH CONTlOl 18. RADAR·RANGE COMPUTER 19. ACCESS DOOR Ffl7 20. RADAR WAVEGUIDE 21. "CAGING" BUTTON 22. MANUAL RANGE CONTROL 23. "MASTER ARMAMENT" SWITCH 24. "SIGHT" CONTROL 25. "SIGHT SPAN" CONTROL 26. "SIGHT RETICLE" CONTROL 27. "ROll" INDICATOR 28. "WEAPON RelEASE" LIGHT 29. BOMB·ROCKET BUTTON 30. "TARGET REJECT" SWITCH
 
 4.5...RAD..... RESET" SWITCH 046. DEPRESSION CONTROL
 
 BREAKER PANEl 34. "WRST HT" CONTROL 35. "IP RANGE" CONTROL 36. "TARGET PRESS" CONTROL 37. "WEAPONS SELECTOR"
 
 SWITCH 38. "RANGE WIND" CONTROL 39. "BOMB MODe SEt" SWITCH
 
 40. "eVOA" CONTROL
 
 11
 
 41. "CAMERA EXPOSURE"
 
 SWITCH
 
 /de
 
 NOSE UP ATTITUDE CLEARANCE PLANE SETTING 3000 FEET BELOW
 
 ~R~R~
 
 I.
 
 •
 
 .. .. @ '
 
 EEl REAR
 
 NOSE DOWN ATTITUDE CLEARANCE PLANE SETTING 3000 FEET BELOW 10] & ffl
 
 FRONT
 
 •• • .c... @
 
 •
 
 30 00-
 
 FAIL SAFE CURSOR
 
 ®
 
 •••
 
 rEl REAR.
 
 Figure J-38
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 CLEARANCE PLANE PARALLEL TO AIRCRAFT FLIGHT PATH
 
 The F- 705F trainer rear instrument panel was virtually identical to the front panel, minus the gun sight. The rear pilot could operate all the weapons systems, including the gun. (Republic) General arrangement drawing of the F-1 05F trainer. The single seat airplanes, F-7 058 and F-7 050, were similar. The drawing shows the placement of the fuselage fuel tanks, as well as the bomb bay tank installation. The main differences between the 8 and the O/F model were in the fire control system, radar unit, and dual inflight refueling modes. (u.s. Air Force)
 
 GENERAL ARRANGEMENT 1. Ammunition Drum 2. Air Refueling Receptacle & Probe 3. ATM (Air Turbine Motor) 4. Optical Sight 5. Ejection Seat 6. If] ONLY Rear Ejection Seat 7. Forward Fuel Tank 8. Main Fuel Tank 9. LE Flap 10. TE Flap 11. AftFuel Tank 12. Engine
 
 13. 14. 15. 16. 17.
 
 18. 19. 20. 21. 22. 23. 24.
 
 GROUND SERVICE UNITS - SEE FIGURE 1·79 ANTENNA LOCATIONS - SEE FIGURE 1-41
 
 Water Tank Position lights (3) Rudder Drag Chute Compt Speed Brakes Stabilizer Arresting Hook Aileron Wing Pylon Tank Spoilers Taxi Light Centerline Pylon Tank
 
 25. Bomb Bay Tank 26. Aux Electronic Compt 27. External Electrical Power Receptacle 28. Left Electronic Compt 29. Landing light 30. Battery 31. M·61 Gun 32. Liquid Oxygen Converter 33. Fwd Electronic Compt 34. Pitot Boom
 
 ---14
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 FROM T'BIR..-.. . . TO WEASELS DIFFERENT BREEDS OF THUDS
 
 he F-105 served during a period of change and innovation within the Air Force, and as such there were numerous sub-variants of the Thunderchief-some produced by the Republic engineers, others modified locally to meet needs of specific units. Most of these modifications did not receive unique designations, the exception being the F-1 05G Wild Weasel. The Thunderbird F-105s In May 1963, the U.S. Air Force decided to reequip their aerial
 
 demonstration team. The Thunder- tanks and ballast (to maintain the birds would fly the Thunderchief, aircraft center of gravity) were becoming the worlds first Mach 2 installed where the ammunition demonstration team. Nine F-1058 drum and gun had resided. aircraft were withdrawn from service with the 4th TFW (the 4th was A baggage compartment was in the process of re-equipping with installed in the bomb bay. New F-1 05Ds), and flown back to Repub- radios to communicate with civilian lie Aviation's factory at Farming- control towers were installed. The dale, Long Island. The F-1 058s were aircraft were all modified with the modified for the air demonstration addition ofthe new FC-5 flight conmission, beginning with removal of trois as used in the F-105D.This was the M61 Gatling cannon, its ammu- further modified so that the flaps nition drum and feed mechanism. could be operated at speeds in The MA-8 Fire Control System was excess of 500 knots. The normal also removed. For the air show mis- flaps could not be operated at sion, a pair of 50 gallon smoke oil speeds above 280 knots. On four of
 
 Thunderbird crew members examine the first of nine F-1 058s slated to equip the team for the 1965 season on the ramp at Nellis AF8 in late 1964. Close examination will reveal differences in the nose scallops between the delivery paint scheme and final show scheme (see next page, lower photo). (U.s. Air Force)
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 Thunderbird F-1 058s were stripped of the MA-B fire control system and cannon assembly. They also had the flight control system highly modified for continuous close formation flying in a "flaps down" attitude. Structural problems which led to a crash forced the cancellation of the Thunderbird F-1 05 demonstrations after six shows. (U.5. Air Force)
 
 A pair of Thunderbird F-1 058s practicing over Nellis AF8 in the Spring of 1964. The SLOT aircraft, with its distinctive blackened tail, had a stainless steel leading edge on the vertical tail for extended flight time in the exhaust heat of the LEAD aircraft. (U.5. Air Force)
 
 the nine Thunderbird F-1 05Bs, the vertical tail fin leading edge was replaced with a stainless steel unit. These aircraft could be flown in the SLOT position, which often required the vertical tail to be placed directly in the exhaust heat of the LEAD aircraft. On 16 April 1964, the last Thunderbird F-1 05B was delivered to the team at Nellis AFB, Nevada, just in time for the 1964 air show season. But six shows into the season, disaster struck the team. On 9 May 1964, the Thunderbirds were per-
 
 forming at Hamilton AFB, California. Thunderbird Captain Gene Devlin had just completed a high speed pass and was attempting to land. Suddenly, the airplane broke apart in front of the bomb bay, taking Devlin's life. A major structural splice plate on the top of the fuselage had failed. Two occurrences followed that were a direct result of the crash of the Thunderbird F-1 05B. First, the Thunderbirds went back to F-100 Super Sabre aircraft for the remainder of the 1964 season. They would
 
 keep the F-100Ds until being replaced by McDonnell F-4E Phantoms in 1969. Second, the Air Force immediately initiated Project BACKBONE, which replaced the splice plate on all F-105Bs with a newer design. The remaining Thunderbird F-105Bs were brought back to operational status, and transferred to the 141 st TFS, New Jersey ANG. Ryan's Raiders F-l OSFs In early 1967, the weather over North Vietnam was seriously impeding the ongoing ROLLING
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 One of the Ryan's Raiders F-l 05Fs heads north at twilight in late fall of 1967. The Raider aircraft had a modified R-14A radar that gave the bombardier/navigator a much clearer radar image of the target. Most of the Raider missions were flown at night. (Dennis Haynes) THUNDER operations being flown by F-1 05Ds from the 388th and 355th TFWs. Gen. John D. Ryan, CincPACAF, recognized the problem and decided that what was needed to continue bringing the war to Hanoi on a year-round basis, was a true night/all-weather aircraft. Although the F-111 and F-4E would be able to do the job, both types were still under development and would not be ready for combat operations for at least a year. The aircraft chosen for the night mission was a modified F-1 05F twoseat Thunderchief. And since this mission was General Ryan's idea, the aircraft and crews became known as "Ryan's Raiders."
 
 44
 
 In March 1967, under Operation modifications gave the bomNORTH SCOPE (later it became bardier/navigator (BIN) a much known as COMMANDO NAIL), four greater duration to the radar F-105Fs were modified specifically return, resulting in a finer target for a night/all-weather radar bomb- definition on the scope. ing mission. Since that was supposed to be the mission of all the Additionally, the pilot's weapons F-105D and Fs, it was a matter of release switch was wired in parallel "fine-tuning" the systems. The air- to a rear cockpit weapons release craft chosen for the mission, coinci- switch, allowing the B/N to toggle dentally, were all aircraft that had the weapons. And the flight control been modified for the WILD stick was removed from the rear WEASEL III mission, with ER-142 cockpit. A special camera was and APR-25/26 RHAW equipment. mounted over the front radar In addition to the WEASEL equip- scope to record target images for ment, the Raider aircraft had their bomb damage assessment. HowevR-14A radars modified to allow an er, the camera mount seriously expanded scope picture and a impeded the forward motion of the faster sector sweep. These two control stick, and often had to be
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 physically bent out of the way by the pilot during combat maneuvering. Lastly, the Raider aircraft all had special paint jobs in an attempt to make the airplane less visible in the night sky. The light gray undersides of "day" aircraft, were repainted with tan and light green. Normal weapons loading was standard for an F-105 in SEA-six M 117 General Purpose 750lb bombs on the centerline MER. Some bombs had fuse extenders, "daisy cutters," and at least one bomb had a 24-
 
 hour delayed action fuse. All aircraft carried a pair of ECM pods as per the 7th AF directive, plus two 450 gallon drop tanks under the wings. However, missions into high MiG threat areas would call for at least one AIM-9B Sidewinder missile on the right outer wing pylon. Although no MiGs were encountered by Raider crews, two pilots were credited with searchlight "kills" using the heat-seeking Sidewinder missiles. And all Raider F-105Fs retained the M-61 A-1 Gatling cannon.
 
 As with other F-105 operations in SEA, Ryan's Raiders were the victims of over-loading the airframe. With a full load of bombs, two drop tanks, and two ECM pods or Sidewinders, a Raider F-105F was at maximum gross weight before the fuselage fuel tanks were full. In daylight operations, the crews would simply takeoff with whatever fuel they had onboard. Then they would immediately rendezvous with a tanker and· top off the tanks. But night refueling was hazardous at best, and a real nightmare in bad weather, or if
 
 A Ryan's Raider F- 705F in the revetment at Korat in early 7968. Officially known as COMMANDO NAIL, the Raider F-705Fs were assigned to the 44th TFS. They were sent to the combat zone to give 7th AF a night/all-weather capability, and to develop tactics for the forthcoming deployment of F- 777As. Under the nose is the APR-25 antenna housing and the strike camera. (U.s. Air Force)
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 SERVICING
 
 Both the F-1 05D and F had single point refueling, i.e. a single fuel inlet to fill all tanks, including droppable external tanks and bomb bay tank.
 
 T.O. IF-IOSF-2-2
 
 Fuel System
 
 (U.s. Air Force) CO, FIRE EXTINGUISHER ISO-POUND MINIMUM)
 
 15,000 feet. But that wasn't what General Ryan called for in his program. His program called for I/Iow profile missions" between 500 and 2,000 feet! The closer to 500 feet, the better. DRAINAGE DITCH OR LOW SPOT
 
 CO, FIRE EXTINGUISHER lSO-POUND MINIMUM) HANGAR OR STRUCTURE
 
 APPROVED STATIC GROUND
 
 NOTE
 
 --= _
 
 ~
 
 the tanker was of the I/hose and droguel/ type. With this in mind, most Raider missions took off over maximum gross weight. They still had to refuel over northern Laos. But they only had to do it once. On 4 March 1967, Ryan's Raiders were officially created from a cadre of pilots at Yokota AB, Japan. The first ten pilots were instructor pilots, and became the initial batch of front-seaters for the NORTHSCOPE operation. The back seaters, commonly referred to as GIBs or I/Guys In Back'; were pilots drawn from replacement crews who were slated to go to the combat wings
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 The first four Raider aircraft and crews arrived at Korat on 24 April 1967, being assigned to the 13th TFS. No Raider aircraft or crews were assigned to Takhli. On 26 April, they flew their first missiona night strike against the Ron ferry on the Red River, and the Yen Bai railroad yards. On 8 May, a second contingent of four crews arrived at Korat, followed by a final four crews on 22 May. Over the next 80 days, the Raiders flew 98 missions into RP 5 and 6A (Hanoi).
 
 SERVICE ALL ARMED AIRCRAFT FROM THE REAR.
 
 • A DISTANCE OF 20FT SHALL BE MAINTAINED BETWEEN FUELING UNIT AND SINGLE POINT FUELING RECEPTACLE OR VENTS ON AIRCRAFl:
 
 operating from Thailand. In other words, a Raider would have a two pilot crew, not a pilot, B/N or EWO as other F-1 05s had. The training program was designed to give the GIBs a rapid but intense course on the operation of the R-14A and in radar bombing techniques. As the aircraft were being modified, the Raider crews went through first, a 10 hour refresher course on the R-14A, the toss bomb computer, and radar image interpretation. This was followed by 12 training flights in Japan. Originally, the Raider mission was to be flown at altitudes between 10,000 and
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 Following the initial cadre of pilot/pilot Raiders, PACAF changed the makeup of the crews. Since the Raider aircraft were all WILD WEASEL III EF-105Fs anyway, they should have an EWO in the back seat. That way he could function as both a B/N and also operate the Weasel systems for defensive purposes. However, most Weasel EWOs were not qualified as either bombardiers or navigators. Most were ex-SAC bomber EWOs. These new crews had to go through a complete radar bombing program before qualifying for the Raiders. The first of these pilot/EWO crews arrived at Korat on 17 July. The hazards of the Raider mission were quickly pointed out as two aircraft were lost during the first
 
 --------------
 
 for bomb release. Following bomb On 4 October 1967, the low level release, the Raider pilot went "balls- portion of the Raider mission was to-the-wall" out of the area. During halted when another aircraft was this egress from the target area, the lost during a night attack on the BIN changed his hat to that of Phu Tho rail yard near the Chinese EWO, monitoring the ER-142 for border. From 26 April 1967, to 4 SAM and AAA activity. During this October 1967, Raider crews flew a phase, an EB-66 from Takhli would total of 415 sorties, mostly in RP 5 orbit just outside North Vietnam to and 6A. However, after August, provide threat warnings of SAMs, many of the Raider aircraft were AAA, MiGs to the Raider at a much diverted to Wild Weasel support of greater range than his aircraft B-52 missions. A typical Raider mission started off could provide. A regular Wild with a radar calibration during the Weasel aircraft was also part of the Following the 4 October loss, flight to the waiting tanker in strike package, providing defense Raider missions were restricted to interdiction raids into RP 1 in northern Laos. If the radar and suppression for the route home. Doppler checked out, the crew would usually have to use the airT.O,lF-l05D-l to-air mode of the R-14A just to find the tanker in the night skies over u.s. GALLONS AND POUNDS POUNDS SHOWN ARE fOR STANDARD DAY CONDITIONS ONLY AND Laos. Following the final refueling, ARE BASED ON 6.5 POUNDS PER GALLON Of lP4 fUEL. fOR d~~~ MORE PRECISE ACCURACY THE WEIGHT Of fUEL SHOULD BE the Raider pilot would proceed SAMPLED AT THE LOCAL ENVIRONMENT. [-1058 and -1059] C/W p..L-.J_ - - - - ......- - - - - - - - - l DATA DATE, MAY 1968 straight for the North Vietnamese USA8LE FUEL FUllY SERVICED** DATA BASIS, CALIBRATED GALS POUNDS POUNDS GALS border at about 10,000 feet, knowI ing full well that he was being 450 GAL TANK 450.0 2925.0 452.5 2941.0 650 GAL TANK 650.0 4225.0 653.0 4244.5 tracked the entire time by North LEFT INBOARD 450.0 2941.0 2925.0 452.5 I Vietnamese radars. Crossing the PYLON TANK RIGHT INBOARD 450.0 2925.0 2941.0 452.5 border, the Raider would begin a PYLON TANK I slow descent to attack altitude and BOMB BAY 2437.5 375.0 2470.0 380.0 TANK speed, about 450 knots between MAIN TANK* 1026.0 1074.0 6669.0 6981.0 500 and 1,000 feet. The Raider pilot 25.0 162.5 25.0 changed headings every 5 minutes [997C and 1044J N/C/W 2171.0 348.0 334.0 en route to the target, with the alti242.0 1573.0 254.0 tude always staying about 500 feet AFT TANK 450.0 2925.0 472.0 3068.0 below the ridge line. *MAIN TANK FUEL IS OBTAINED FROM THREE INTERNAL TANKS
 
 month of operations. One Raider simply disappeared during a low level penetration into North Vietnam. The probable cause was a malfunction with the Doppler terrainfollowing radar. At 500 knots, an altitude of less than 1,000 feet, and in total darkness, a mistake can be catastrophic in seconds.The second aircraft was shot down by North Vietnamese anti-aircraft fire over Kep.
 
 FUEL QUANTITY
 
 **FULLY SERVICED
 
 As the IP was approached, the Raider pilot would accelerate to 500 knots and climb to 1,000 feet The F-l 05D/F/G had a maximum fuel capacity of 2,976 gallons, when the bomb bay tank was installed, and the aircraft was configured with two 450 gallon wing tanks and the 650 gallon centerline drop tank. However, during the war, the normal loading was only the two wing tanks, as the centerline usually had a multiple ejector rack with six bombs. (U.s. Air Force)
 
 --------
 
 =
 
 USABLE FUEL PLUS UNUSABLE FUEL
 
 [997C or 1044J C/W
 
 USABLE FUEL GALS
 
 POUNDS
 
 MAXIMUM INTERNAL FUEL WITHOUT BOMB' BAY TANK
 
 1051.0.
 
 6831.5
 
 MAX INT FUEL WITH 8/B TANK AND TWO 450 GAL EXT TANKS
 
 2326.0
 
 15119.0
 
 MAX INT FUEL. WITH 8/8 TANK ANO THREE 450 GAL EXT TANKS
 
 2776.0
 
 18044.0
 
 MAX INT FUEL WITH 8/8 TANK AND TWO 450 AND ONE 650 EXT TANKS
 
 2976.0
 
 19344.0
 
 Figure /-15 (Sheet 2 of 2)
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 The Hallicrafters QRC-l 28 jamming equipment took the place of the rear ejection seat in the Combat MARTIN F-I05Fs. Thus, the rear crew member was referred to as "Colonel Computer." The large blade antenna atop the rear fuselage was the only external change to the Combat MARTIN Thuds. ( Lt. Col. Barry Miller)
 
 southern North Vietnam. These spread the ECM coverage. And flywere still night missions and very ing above the undercast usually hazardous, but required no inflight gave the pilots no warning of a refueling since RP 1 was within SAM launch until it broke through close range of Korat. Another mis- the cloud deck. And by then it was sion tasked to the Raiders was that too late for evasive action. of Pathfinder. Known as COMMANDO NAIL PAPA, a pair of Raider In 1968, the Ryan's Raider mission F-1 05Fs would lead a standard day- ceased and all remaining aircraft light formation of 16 aircraft on a assets were incorporated into Wild mission where the weather was Weasel squadrons, flying regular known to be not conducive to visu- Sam-suppression missions. Howeval bombing rules. er, even with its limited systems and crews, the mission of Ryan's Although successful, the Pathfinder Raiders was deemed a success, and missions left themselves open to led to future deployments of SAM attacks, since the formation F-111 A one plane/one target mishad to spread out to obtain an sions, as well as night interdiction acceptable bomb pattern. But missions flown by the F-4D spreading the formation also equipped 497th TFS "Night Owls."
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 Known serial numbers of Ryan Raider aircraft include: 62-4419, -4429 (lost 15 May 1967),63-8263, -8269 (lost 12 May 1967), -8274, -8275, -8276, -8277, -8278, -8293, -8312, -8346 (lost 4 October 1967), and -8353. Combat MARTIN F-l OSFs Developed during the same period as the Ryan Raiders F-105Fs was a small project known as Combat MARTIN. The MARTIN F-105Fs were modified for an entirely different mission during the Vietnam Warairborne jamming of North Vietnamese communications. At least 13 F-105Fs, all of which were originally WILD WEASEL Ills, were modi-
 
 fied for the MARTIN mission. The ejection seat in the rear cockpit was completely removed, including all wiring and hardware. In its place went a Hallicrafters QRC-128 jamming system that blocked communications between the North Vietnamese air defense ground controllers and the MiG interceptors. The crews referred to the "operator" in the rear cockpit as "Colonel Computer." Externally, a MARTIN F-105F could be distinguished by the single large blade antenna mounted on the fuselage spine just aft of the
 
 rear cockpit. And of course, by the (seemingly) empty rear cockpit area, if a North Vietnamese pilot got close enough to see. Although the primary mission of the MARTIN aircraft was airborne jamming, the aircraft retained its complete weapons delivery functions. Once the airplane was inbound over North Vietnam, the pilot turned "Colonel Computer" on, and then returned to the normal mission requirements of the rest of the strike force. MARTIN air-
 
 craft were assigned to both combat wings in SEA, flying into early 1970 with the 355th. When the 355th stood down in November 1970, the MARTIN aircraft were returned to WILD WEASEL configuration, and brought up to F-105G configuration. Only one Combat MARTIN airplane was lost, F-1 05F #63-8337, which was shot down on 15 April 1968. Known serial numbers for Combat MARTIN F-105Fs include: 62-4432, -4435, -4443, -4444, 638268, -8280, -8291, -8318, -8336, and -8337.
 
 One of the F-1 05F Combat MARTIN aircraft near a tanker on the way home from North Vietnam. Combat MARTIN aircraft jammed North Vietnamese radio traffic between the ground controllers and the MiG interceptors. The aircraft also carries an ALQ-87 ECM pod and an empty bomb rack. (U.s. Air Force)
 
 -~--==--
 
 --~-
 
 When the war started to wind down after the late 1968 bombing halt, many of the Combat MARTIN F-1 05Fs were transferred to other squadrons still flying the F-1 05. This Combat MARTIN F-1 05F is assigned to the 561 st TFS at McConnell AFB in 1970, and was modified to F-1 05G status prior to deployment during the LINEBACKER operations. (Courtesy of Joe Bruch)
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 WILD WEASEL EF-l OSF In late Spring 1965, Air Force RF-1 01 C Voodoo reconnaissance aircraft began seeing something under construction at various places in and around Hanoi, North Vietnam. Something very ominous and familiar-concrete pads in the shape of a star. USAF photo interpreters recognized the shape from similar construction found in Cuba in October 1962-surface to air missile launch sites, commonly called SAM sites. The first SAM went into operation in early Summer 1965. On 24 July, a flight of four F-4Cs from the 47th TFS, came under attack by three Soviet-built SA-2 GUIDELINE surface-to-air missiles. The sudden SAM attack was completely with-
 
 out warning from any friendly air- These pods could be carried by any craft monitoring the area, and fighter aircraft in the inventory. One resulted in the destruction of one of the first operational pods was of the F-4Cs and damage to two of the QRC-160-1, standardized as the remaining three aircraft. This ALQ-71. This pod jammed the Sovinew threat was immediate and et tracking radars, including the deadly. The Air Force had to FAN SONG radar used to guide the counter this new threat immediate- SA-2 SAM. Another pod that saw ly, lest the tide of the air war against extensive use by F-105 crews was North Vietnam be suddenly the QRC-160-2, or ALQ-72, which reversed. The Air Force answer to jammed the NVAF fighter fire conthe SAM threat was two-fold: 1) trol radars. The problem with both Defensive jamming pods that could pods was that they were low in be carried by fighter aircraft. 2) A power, and had to be used in multidefense suppression aircraft had to ple numbers to be effective. Both be developed that could not only pods went operational in 1966. In identify the threat, but warn the 1967, 7th AF ordered that no F-1 05s other aircraft in the area, and then would enter North Vietnamese air space without at least one of the . attack the threat as well. pods. The Air Force developed the electronic countermeasures (ECM) pod The aircraft for the defense supfor the airborne jamming problem. pression mission was a different
 
 The F- 705F was chosen to replace the F-7 OOF as the primary SAM suppression aircraft in Mid- 7966. "Wee Marie," a 44th TFS EF-7 05F, has an unusual weapons load of two AIM-9 Sidewinder missiles on the left wing pylon. The EF- 705F was very capable of mixing it up with the North Vietnamese MiGs, scoring a couple of kills during the war. (U.s. Air Force)
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 story. Where the ECM pods had been under development since the early 1960s, there was no suppression aircraft in the planning stages. The Air Force immediately started a crash program to develop such an aircraft following the disastrous SAM attack on the F-4Cs. The aircraft chosen was the two-seat F-1 OaF Super Sabre. The F-1 OOF was chosen primarily because a defense suppression aircraft needed a twoman crew-one man to fly the airplane, a second to monitor the systems. And F-1 OaFs were reasonably plentiful. The project was called WILD WEASEL.
 
 deployed to Korat on 21 November 1965, slightly over four months after the first SAM attack against an Air Force aircraft. However, althoug h the F-100F worked 'well, and the systems worked almost perfectly, the Super Sabre itself presented a problem. The F-100F was much slower than the F-10SD strike aircraft. Thus, the entire strike force had to fly at a lower speed than needed, so as not to ru n away from the F-100F Weasel. The obvious answer was to install the same, or similar systems in an F-1 OSF two-seat attack/trainer aircraft.
 
 Now the defense suppression aircraft was compatible in performance with the strike aircraft they were protecting. Plus the F-10SF had all the weapons capabilities of the other aircraft in the strike force, if needed. On 8 January 1966, the Air Staff ordered the F-10SF as the follow-on aircraft in the Wild Weasel program. Initially (albeit unofficially), the aircraft was designated EF-1 OSF. The modifications took place under Project WILD WEASEL III. The EF-10SF had the same systems installed as in the F-1 OaF: the ATI Vector IV RHAW system, production
 
 Into the F-100F went several new systems developed by Applied Technology Inc. (ATI). The first item installed was a radar homing and warning (RHAW) system, called the Vector IV. The Vector IV mon itored the entire spectrum of North Vietnamese radar frequencies. Next was the IR-133, panoramic scan receiver that indicated what type of threat the Vector IV had spotted, for example, GCI, AAA, or SAM radar. Lastly, a WR-300 Launch Warning Receiver (LWR) was installed. It had been discovered that the Fan Song radar frequencies increased in strength just prior to launch of the SA-2. The WR-300 monitored that frequency, and indicated a "LAUNCH" by a red light on a threat display panel in the rear cockpit. The F-100F Wild Weasel aircraft Captains Warren Kerzon and Scottie Mcintyre in front of their 44th TFS EF-I05F Wild Weasel III Thunderchief. The Thud carries a "standard"Wild Weasel ordnance load of two AGM-45 Shrike ARMs and a pair of SUU-30 cluster bombs. The diamond-shaped antennas around the nose are for the APR-25 RHAW system. (Warren Kerzon)
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 In 1968, the EF-1 05Fs received the first of the next generation ARM, the General Dynamics AGM-78A Standard ARM. The Standard ARM had a range of up to 60 miles. This 357th TFS Weasel Thud sits "cocked and ready" on the Takhli ramp with a full load of ARMs-2 Shrikes and a single AGM-78A. (U.s. Air Force)
 
 The weapon commonly used by the Wild Weasel crews was the Navy-developed Texas Instruments AGM-45 Shrike ARM. The Mach 1.5 Shrike had a 1451b warhead, filled with 20,000 steel fragments. The seeker head "homes in" on the enemy radar source, and follows it right down to the signal source. (John Julian)
 
 designation AN/APR-25(V), the IR-133C panoramic scan receiver, and the WR-300 LWR, designated AN/APR-26. Externally, the new APR-25(V) antennas were installed under the nose on the forward side of the strike camera fairing, and as three small "tit" antennas in front of the nose wheel bay, and in a small
 
 S2
 
 fairing on the trailing edge of the vertical fin tip. The IR-133C antennas appeared as small wedge antennas around the nose, not to be confused with the larger AZ-EL antennas of a different system. The APR-26 LWR antennas could be seen in a small blade antenna under the fuselage, and in the
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 APR-25 vertical fin fairing. The APR-25/26 system was installed on virtually every aircraft that flew into North Vietnam. On 28 May 1966, the fi rst fou r EF-1 05F Wild Weasel III aircraft arrived at Karat. Initially, they were integrated into the same flights
 
 Following the bombing halt called by President Johnson on 31 October 1968, many Wild Weasel EF-105Fs drew standard bombing missions against targets in South Vietnam or along the Ho Chi Minh Trail. "Half A Yard," a 44th TFS EF-1 05F, is armed with eight Mk 82 500lb LDGP bombs for a mission into Laos in 1970. (U.s. Air Force)
 
 and missions with the F-l00F Wild Weasel I aircraft, flying their first mission on 3 June. On 6 June, an EF-l05F led the F-l05 strike force for the first time. And the next day, the EF-l 05F Weasels scored their first kill-a GCI radar in southern North Vietnam, RP 1. The EF-l05F also had a new weapon-the Texas Instruments AGM-45 Shrike anti-radiation missile (ARM). The Shrike was a solid fuel rocket, with a 1451b warhead filled with small steel projectiles. Traveling at Mach 1.5 above the launch speed of the EF-l 05F, the Shrike ARM "homed in" on a threat radar, traveling back down the beam to the emitter source. The Shrike usually had a proximity fuse to explode near the target, without impacting. The Shrike deployed to
 
 SEA in early 1966, and was operational with the F-l00F Weasels on 18 April. Now the Wild Weasel teams could not only "see" the threat, they could attack it with a reasonable degree of success, as long as the threat radar stayed on the air. Many of the F-l 05Ds were also Shrike-capable, and it wasn't unusual to have a Wild Weasel flight made up of two EF-l05Fs and two F-l 05Ds. The F would find and target the threat, and the Shrike-armed D would take it out. On 11 July 1966, the F-l00F Weasels were withdrawn from action. From that date until October 1972, all Air Force defense suppression missions, code-named IRON HAND, were flown by Wild Weasel F-l 05s.
 
 Both combat wings, the 388th at Korat and 355th at Takhli, had Wild Weasel detachments which eventually evolved into full squadron service. By mid-summer 1966, Wild Weasel EF-l05Fs numbered about 11 aircraft and 25 crews. However, between 6 July and 17 August, five of the electronic fighters had been shot down. It was easily the most dangerous mission ever developed. Fly around in enemy air space, "trolling," make a target of yourself, then try to defeat an enemy that already had the advantage of surprise, before he shot you down. Statistically, it was impossible for a Wild Weasel crew to survive the 100 mission tour. Changes in every area brought the loss rates under control. The EF-l05F had the Republic "quick
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