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COMPTROLLER GEiVERAL 'S  
REPORT TO THE CONGRESS 

ADVERSE EFFECTS OF PRODUCING DRONE 

COMPLETION OF DEVELOPMENT AND TESTS 
Department of the Navy 8-160877 

ANTI -SUBMARINE HELICOPTERS BEFORE 

D I G E S T  ------ 

WHY THE REVIEW WAS MADE 

In accordance w i t h  a request from Congressman Sidney R .  Yates, the Gen- 
eral Accounting Office (GAO) reviewed the Navy's development of selected 
antisubmarine warfare systems. The report, summarizing the resul ts  of 
GAO work on one of these--the Drone Anti-Submarine Helicopter--was made 
public by Congressman Yates. 

In tha t  form the report d i d  not contain comments from the Navy or from 
the manufacturer of the helicopter. 
cludes the i r  comments and related GAO views. 
however, remain unchanged. 

In i t s  present form, the report i n -  
The report ' s  basic findings, 

F I N D I N G S  A N D  C O N C L U S I O N S  

Through June 30, 1969, the Navy spent over a quarter of a bi l l ion 
dollars for  the development and acquisition of the Drone Anti- 
submarine He1 icopter Weapon System. This system, designed f o r  the 
del ivery o f  torpedoes by drone he1 icopters , operates from surface 
ships for  the purpose of attacking and destroying enemy submarines. 
(See p. 4 . )  

Although this weapon system provided the Navy w i t h  a capabili ty i t  
did not previously have, the system suffered from a high rate  of 
loss of the drone helicopters. Of the 750 drones purchased by the 
Navy, 362 have been lost.  (See pp.  8 and 16.) 

GAO believes t h a t  the d i f f i cu l t i e s  experienced w i t h  the system re- 
sulted, i n  large part ,  from the Navy's ordering the drone helicop- 
t e r s  i n to  production before they were ful ly  developed and tested. 
(See P s  8.) 

A t  the time these helicopters were under development i n  the early 
1960's, the Navy had under way a s h i p  modification program. This 
program i ncl uded , i n  par t ,  instal 1 i ng on destroyers equi pment needed 
t o  permit drone he1 icopters t o  operate from them. Modifications 
were completed on the f i r s t  s h i p  nearly 3 years before the f i r s t  
drone helicopter was delivered t o  the f l ee t .  This "ship to drone 
gap," together w i t h  the capabili ty t h a t  the drone helicopter was ex- 
pected t o  afford the f l e e t ,  created strong pressure on the Navy and 
on the contractor to  expedite development and delivery of the heli-  
copters. 

I t  appears tha t  this pressure was a major factor leading t o  produc- 
tion of the helicopters before they had been fu l ly  developed and 
tested. (See p. 9 . )  
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. .r  niirchases of t h e  ? m w  helicopter since June 1966. T'-- , -c I - ,  .- 1 - -,., 
T;,,ie ~ p - 2  iii, p r a t ~ s  f o r  future purchases. (See p .  18.) 

The practice crf concarrcntly developing and  producing weapon systems 
was a matter o f  concern t o  the Blue Ribbon Defense Panel. In i t s  re- 
por t  of July 1 ,  1970, the Panel recommended t h a t  a new development pol- 
icy f o r  weapon systems and other hardware should be formulated and pro- 
mulgated t o  cause the reduction of  technical risks through demonstrated 
hardware before ful l  -scale development, and t o  provide the needed flex- 
i b i  1 i ty i n  acquisition s t rategies .  The Panel ' s  report also s tated tha t  
the new policy should provide a general rule against concurrent develop- 
ment and production, w i t h  the production decision deferred until  suc- 
cessful demonstration of developmental prototypes. (See p.  25.) 

RECOMMENDATIONS OR SUGGESTIONS 

The concurrent development and production of major weapons systems by 
the Navy and GAO recommendations on this practice were discussed i n  
GAO report t o  the Congress en t i t led ,  "Adverse Effects of Large-Scal e 
Production of Major Weapons Before Completion of Development and Test- 
ing ,  Department o f  the Navy" (B-163058, November 19, 1970). 

In t h a t  report GAO recommended tha t  the Navy revise i ts  instruction 
relat ing to  concurrent development and production to provide for  the 
submission of meaningful data  t o  the Assistant Secretaries who make 
concurrency decisions. In a d d i t i o n ,  GAO recommended t h a t  the Naval 
A u d i t  Service give consideration t o  making regularly scheduled audits 
in to  the practice of concurrent development and production. The Navy 
generally agreed w i t h  these recommendations. (See p. 25.) GAO i s  
therefore n o t  making further recommendations a t  this time. 

AGENCY ACTIONS AND UNRESOLVED ISSUES 

The Navy and the manufacturer o f  the drone helicopter provided GAO 
w i t h  comments on the matters discussed i n  this report. (See pp.  31 
and 43 . )  Principal among their comments was the statement t h a t  the 
rate  of loss of the helicopter was less t h a n  had been anticipated 
d u r i n g  the early stages of this weapon system program. (See pp. 32 
and 45.) 

GAO found tha t  the loss rate of the drone helicopter exceeded the ex- 
pected rate  of loss shown in data developed by the Navy a f t e r  the pro- 
gram g o t  under way. (See p .  21 .) 

MATTERS FOR CONSIDERATION BY THE CONGRESS 

Several committees and many members of the Congress have expressed a 
strong in teres t  i n  major weapon systems and how the i r  development and 
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procurement can be improved. 
for Management Improvement i n  Expedi t i  ng Devel opment of Major Weapon 
Systems Satisfactory for Combat Use" (B-163058, November 17, 1969)--GAO 
suggested t h a t ,  to enable the Congress t o  exercise appropriate legisla- 
tive controls over the fund ing  of major defense systems, the Congress 
may wish t o  require that: 

In a prior report t o  the Congress--"Need 

--Determination be made by the Secretary of Defense, prior t o  autho- 
r i z i n g  production of a new system or major modification of an ex- 
is t ing system, that a l l  of i ts  significant components have sat is-  
factorily met a1 1 prescribed devel opniental tests .  

--Notification be furnished by the Secretary of Defense t o  the ap- 
propriate congressional comnittees i n  any case where the Secretary 
considers that authorization of production is  essential even though 
not  a l l  developmental tests  have been satisfactori ly completed; 
such notification should include the reasons for authorizing con- 
current development and production and the s tatus of development o f  
each si gni  f i cant component . 

GAO believes that the Navy's experience w i t h  the Drone A n t i  -Submari ne 
Helicopter further i l lustrates the need for the Congress t o  be pro- 
vided with  information showing when the practice o f  concurrent devel - 
opment and production is employed by the Department of Defense t o  ac- 
quire major defense systems. (See pp. 25 and 26.) 
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CCMPTROLLER GENERAL 'S 
REPORT TO THE CONGRESS 

ADVERSE EFFECTS OF PRODUCING DRONE 

COMPLETION OF DEVELOPMENT AND TESTS 
Department of the Navy B-160877 

ANTI -SUBMARINE HELICOPTERS BEFORE 

D I G E S T  - _ - - - -  
WHY THE REVIEW WAS MADE 

In accordance w i t h  a request from Congressman Sidney R. Yates, the Gen- 
eral Accounting Office (GAO) reviewed the Navy's development of selected 
antisubmarine warfare systems. The report, summarizing the resul ts  of 
GAO work on one of these--the Drone Anti-Submarine Helicopter--was made 
p u b l i c  by Congressman Yates. 

In tha t  form the report d i d  not contain comments from the Navy or from 
the manufacturer of the helicopter. 
cludes the i r  comments and related GAO views. The report ' s  basic findings, 
however, remain unchanged. 

In i ts  present form, the report i n -  

FINDINGS AND CONCLUSIONS 

Through June 30, 1969, the Navy spent over a quarter of a bil l ion 
dollars for  the development and acquisition o f  the Drone Anti- 
Submarine Helicopter Weapon System. 
del ivery of torpedoes by drone he1 icopters, operates from surface 
ships for the purpose o f  attacking and destroying enemy submarines. 
(See p .  4.)  

This system, designed for  the 

Although this weapon system provided the Navy w i t h  a capabili ty i t  
d i d  not previously have, the system suffered from a h i g h  ra te  of 
loss of the drone helicopters. O f  the 750 drones purchased by the 
Navy, 362 have been lost. 

GAO believes that  the d i f f i cu l t i e s  experienced w i t h  the system re- 
sulted, i n  large part ,  from the Navy's ordering the drone helicop- 
t e r s  into production before they were fu l ly  developed and tested. 
(See p .  8.) 

(See pp.  8 and 16.) 

A t  the time these helicopters were under development in the early 
1 9 6 0 ' ~ ~  the Navy had under way a ship modification program. This 
program included, i n  par t ,  instal l ing on destroyers equipment needed 
t o  permit drone helicopters t o  operate from them. Modifications 
were completed on the f i r s t  ship nearly 3 years before the f i r s t  
drone helicopter was delivered to  the f l e e t .  This " s h i p  to  drone 
gap," together w i t h  the capability t h a t  the drone helicopter was ex- 
pected t o  afford the f l e e t ,  created strong pressure on the Navy and 
on the contractor t o  expedite development and delivery of the heli-  
copters. 

I t  appears tha t  this pressure was a major factor leading t o  produc- 
tion of the helicopters before they had been fu l ly  developed and 
tested. (See p .  9.) 
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There have been no purchases of the drone helicopter since June 1966. 
There are no plans for  future purchases. (See p .  18.) 

The practice of concurrently developing and producing weapon systems 
was a matter of concern t o  the Blue Ribbon  Defense Panel. In i t s  re- 
p o r t  of July 1, 1970, the Panel recommended that  a new development pol- 
icy fo r  weapon systems and other hardware should be formulated and pro- 
mulgated t o  cause the reduction of technical risks through demonstrated 
hardware before ful l- scale  development, and to  provide the needed flex-  
i b i l i t y  in acquisition s t rategies .  The Panel's report also stated that  
the new policy should provide a general rule against concurrent develop- 
ment and production, w i t h  the production decision deferred until  suc- 
cessful demonstration of developmental prototypes. (See p.  25. )  

RECOMMENDATIONS OR SUGGESTIONS 

The concurrent development and production of major weapons systems by 
the Navy and GAO recommendations on th i s  practice were discussed i n  
GAO report t o  the Congress en t i t led ,  "Adverse Effects of Large-Scale 
Production of Major Weapons Before Completion of Development and Test- 
ing, Department o f  the Navy" (B-163058, November 19, 1970). 

In that  report GAO recommended tha t  the Navy revise i t s  instruction 
relating to  concurrent development and production t o  provide for  the 
submission of meaningful data t o  the Assistant Secretaries who make 
concurrency decisions. I n  addition, GAO recommended tha t  the Naval 
Audit Service give consideration to  making regularly scheduled audits 
into the practice of concurrent development and production. The Navy 
generally agreed w i t h  these recommendations. (See p .  25.) GAO i s  
therefore not making further recommendations a t  this time. 

AGENCY ACTIONS AND UNRESOLVED ISSUES 

The Navy and the manufacturer of the drone helicopter provided GAO 
w i t h  comments on the matters discussed in this report. (See pp. 31 
and 43 . )  Principal among the i r  comments was the statement t h a t  the 
rate  o f  loss of the helicopter was less  than had been anticipated 
d u r i n g  the early stages o f  this weapon system program. (See pp. 32 
and 45.) 

GAO found tha t  the loss rate of the drone helicopter exceeded the ex- 
pected rate  of loss shown in data developed by the Navy a f t e r  the pro- 
gram g o t  under way. (See p .  21 . )  

MATTERS FOR CONSIDERATION BY THE CONGRESS 

Several committees and many members of the Congress have expressed a 
strong in teres t  i n  major weapon systems and how the i r  development and 
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procurement can be improved. 
for  Management Improvement i n  Expediting Development of Major Weapon 
Systems Satisfactory for  Combat Use" (B-163058, November 17, 1969) --GAO 
suggested tha t ,  t o  enable the Congress to  exercise appropriate legis la-  
t ive controls over the funding of major defense systems, the Congress 
may wish t o  require that :  

In a prior report t o  the Congress--"Need 

--Determination be made by the Secretary of Defense, prior t o  autho- 
rizing production o f  a new system or major modification of an ex- 
isting system, tha t  a l l  of i t s  Significant components have sa t i s-  
factor i ly  met a1 1 prescribed developmental t e s t s .  

--Notification be furnished by the Secretary of Defense t o  the ap- 
propri a te  congressional comi t tees  i n  any case where the Secretary 
considers that  authorization of production is  essential  even though 
not a l l  developmental t e s t s  have been sa t i s fac tor i  ly completed; 
such notification should include the reasons for  authorizing con- 
current development and production and the s ta tus  of development o f  
each s ignif icant  component. 

GAO believes that  the Navy's experience w i t h  the Drone Anti-Submarine 
Helicopter further i l l u s t r a t e s  the need fo r  the Congress t o  be pro- 
vided w i t h  information showing when the practice of concurrent devel- 
opment and production is employed by the Department of Defense t o  ac- 
quire major defense systems. (See pp.  25 and 26.) 
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CHAPTER 1 

INTRODUCTION 

We have reviewed the Navy's development and acquisi- 
tion of the Drone Anti-Submarine Helicopter (DASH) 
is a small, lightweight drone helicopter designed for un- 
manned, remote-controlled delivery of antisubmarine warfare 
torpedoes. DASH operates from surface ships for the pur- 
pose of attacking and destroying enemy submarines at dis- 
tances commensurate with the detection capability of modern 
active sonars. 
two models of  the drone helicopters--QH-50C and QH-50D-- 
are included on pages 6 and 7 respectively. The DASH 
weapon system has a history spanning more than a dozen 
years and, through June 30, 1969, has cost the Government 
more than a quarter of a billion dollars. 

DASH 

Pictures provided to us by the Navy of the 

ORIGIN OF DASH 

The Navy believed that advances made in the development 
of submarines following World War I1 demanded new techniques 
in antisubmarine warfare. One of the desired techniques was 
a means by which destroyers, a key element in the Navy's 
antisubmarine warfare operations, could attack submarines at 
ranges exceeding the submarines' attack range. 

The idea of using a drone helicopter to overcome this 
range problem was conceived in 1957. It was considered 
that use of a drone helicopter, which would eliminate the 
need for a pilot, would give the ship commander greater 
freedom of operation, day or night, under hazardous weather 
conditions. 
missiles in being recallable at the last minute if necessary. 
Further, drone helicopters could strike enemy submarines at 
maximum sonar range. 

Such helicopters would have an advantage over 

On August 21, 1957, the Chief of Naval Operations is- 
sued Development Characteristic Number AS-04504-2, a docu- 
ment which established the features, characteristics, and 

The scope of our review is discussed on page 27. 1 
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capabilities for the development of an unmanned, remotely- 
controlled, drone helicopter for delivery of antisubmarine 
warfare weapons from small ships and other suitable ships. 
From this development characteristic DASH evolved. 

The principal officials responsible for administration 
of the activities discussed in this report are identified 
in appendix 111. 

5 
. .. 



QH-50C DRONE 
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QH-5OD DRONE 
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CHAPTER 2 

CONCURRENT DEVELOPMENT AND PROCUREMENT 

The Navy spent over a quarter of a billion dollars to 
develop and purchase the DASH weapon system. Although this 
system has provided the Navy with an antisubmarine warfare 
capability it did not previously have, the system has suf- 
fered from a high rate of loss  of the drone helicopters. 
In our opinion, the difficulties experienced with the sys- 
tem resulted, in large part, from the Navy's ordering the 
drones into production before they were fully developed and 
tested. 

INITIATION OF THE DASH PROGRAM 

In June 1958 the Chief of Naval Operations determined 
that operational drone helicopters would be required in the 
fleet beginning in fiscal year 1962. To meet this require- 
ment, it was planned that the DASH program should proceed 
on a three-phase basis. The first phase would be to buy an 
initial quantity of DSN-1 helicopters for test and evalua- 
tion purposes. The second phase would be to buy a limited 
number of DSN-2 helicopters. It was planned that these 
drones would be used in the f leet  beginning in Ju ly  1961 
until a later, more advanced drone, the DSN-3 (hereinafter 
referred to as QH-50C), could be delivered to the fleet. 
The third phase of the program would be a design competition 
which would lead to the production of operational quantities 
of the QH-50C drone. Under this plan, fleet deliveries of 
the QH-50C were to begin after July 1963. 

The Navy initiated this plan on December 31,  1958, 
with the award of cost-plus-a-fixed-fee contract N O a s  
59-0219c to Gyrodyne Company of America, Inc. for the pro- 
duction of nine research and development DSN-1 models and 
three research and development DSN-2 models. These heli- 
copters, powered by gasoline-burning engines, were to be 
used for system evaluation purposes and were to be delivered 
during the period December 1959 through December 1960. 
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During the summer of 1959, the Navy's Ships Charac- 
teristics Board decided that aviation gasoline, a fire 
hazard aboard destroyers, should be removed from destroyers 
that were to carry DASH drones. 
to be gasoline-powered, the Chief of Naval Operations di- 
rected that the planned DSN-2 production procurement for 
fiscal year 1960 not be made and that the QH-50C turbine- 
powered drone, using less dangerous fuel, be placed into 
development. 

Since the DSN-2 drones were 

During the same period, the Navy had under way a ship 
modification program. The program included, in part, in- 
stalling hangars and platform facilities needed to handle 
the drone helicopters aboard the destroyers that were to be 
equipped with BASH. 
though the helicopters were not scheduled to be available 
for installation aboard the ships when the ship modifica- 
tions were to be completed. Consequently, in January 1960, 
when modifications were completed on the first ship involved 
in the program, the gap between readiness of the destroyers 
and availability of the drones materialized. This "ship to 
drone gap," together with the expected additional antisub- 
marine wzrfare capability that the DASH weapon system was 
to afford the destroyer force, created strong pressure on 
the Navy and on the contractor to expedite development and 
delivery of DASH helicopters. It appears that this pressure 
was a major factor leading the Navy to order these helicop- 
ters into production before they had been fully developed 
and tested. 

The modification program began even 

PROCUREMENT OF DASH DRONES 

In response to the direction of the Chief of Naval Op- 
erations to place the QH-50C into development, during Feb- 
ruary 1960 the Navy awarded cost-plus-a-fixed-fee contract 
NOW 60-0099c to Gyrodyne for the procurement of two re- 
search and development models of the QH-50C drone. During 
April 1960, the contract was amended to provide for the 
procurement of two additional research and development mod- 
els of the QH-50C drone. Gyrodyne was selected for the 
award of this contract since the QH-50C drone was a modified 
version of the DSN-2 which w a s  being developed by Gyrodyne 
under the contract awarded in 1958. On April 1, 1960, the 
Navy awarded cost-plus-a-fixed-fee contract MOW 60-0154~ to 
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Gyrodyne for  15 QH-50C drones t ha t  were to  be used fo r  tests 
and evaluations. 

When these t w o  contracts  were awarded, the  Navy had not 
made a f r e e ,  unmanned (drone) f l i g h t  of the  research and de- 
velopment model hel icopters ,  DSN- 1 o r  DSN- 2, ordered under 
the  1958 contract .  The f i r s t  drone f l i g h t  of a DASH-type 
vehic le  (DSN-1) was not made u n t i l  August 1 2 ,  1960. This 
was followed by a shipboard drone f l i g h t  by a DSN-1 drone 
from the  destroyer U.S.S. HAZELWOOD i n  the  Chesapeake Bay 
on December 7 ,  1960. 

By December 1960, the Navy had not received the  re- 
search and development models of the  QH-50C drone ordered 
earlier tha t  year ,  and, consequently, the  test program on 
these drones had not begun. Nevertheless, during t h i s  
month, the  Navy amended contract  NOW 60-0154c and ordered 
from Gyrodyne 42 production models of the  QH-50C drone for  
f l e e t  use. Moreover, during the  following 35 months--when 
(1) the  test program for  the QH-50C was conducted and re- 
vealed a l a rge  number of def ic iencies  i n  the drone, (2)  27 
QH-50C drones crashed and were s t ruck  from the Navy's in- 
ventory, and (3) QH-50C drones were grounded for  about 
4-1/2 months i n  1963 because of equipment problems--the Navy 
ordered an addi t ional  127 QH-50C drones from Gyrodyne. The 
Navy's f i n a l  purchase of 185 QH-50C drone hel icopters  was 
made under a contract  awarded t o  Gyrodyne i n  February 1964. 

A s  s t a t e d  above, a f t e r  the  QH-50C drones began under- 
going tests and use by the  f l e e t ,  i t  w a s  found tha t  they 
d i d  not m e e t  a l l  required operat ional  cha rac t e r i s t i c s .  
example, theQH-50C d i d  not have the required all-weather 
capab i l i ty  and guidance accuracy. 
lems and to  add addi t ional  capab i l i t i e s  t o  the drone, the  
Navy d i rec ted  Gyrodyne i n  April  1964 t o  reconfigure four 
QH-50C drones which were then under production. The re- 
configured drone was designated the  QH-50D; and, through 
June 1966, the  Navy awarded contracts  fo r  the purchase of 
377 drones of t h i s  model from Gyrodyne. A l l  377 of the  
drones were ordered by the Navy before its test program for  
the  QH-50D w a s  completed. The f i n a l  drone of t h i s  model 
w a s  accepted by the Navy i n  October 1969. 

For 

To overcome these prob- 

10 



The Navy has spent more than a quarter of a b i l l i o n  
dol lars  on the DASH program. This amount includes not only 
the costs o f  the drone helicopters but also cer ta in  other 
costs associated with the program, such as the cost of sev- 
e r a l  items of major shipboard support equipment. O f  the to- 
t a l  program costs,  about $151.5 mill ion is applicable to  the 
eight contracts awarded to Gyrodyne. 

1 1  



CHAPTER 3 

TEST AND EVALUATION PROGRAM 

The test and evaluation program established for the 
DASH weapon system was divided into three major phases. 
These phases and their objectives were: 

1. Technical Evaluation--To certify that the perfor- 
mance of the DASH weapon system as an equipment was 
ready for Operational Evaluation. 

2. Board of Inspection and Survey--To conduct trials 
and inspections prior to acceptance for Naval ser- 
vice to determine whether the contract with its 
authorized changes had been satisfactorily fulfilled 
and to determine whether the DASH weapon system and 
its support equipment were capable of fulfilling 
their mission and were suitable for fleet use. 

3 .  Operational Evaluation--To determine the operational 
suitability of the DASH weapon system including re- 
liability, maintainability, and supportability and 
the adequacy of personnel requirements and training 
programs. 

The Technical Evaluation phase, which consisted of con- 
tractor demonstrations of the drone helicopters, was com- 
pleted for the QH-50C drone in June 1962 and for the QH-50D 
drone in June 1965. The other two phases of the test and 
evaluation program, as they applied to the QH-50C and 
QH-50D drones, are summarized below. 

QH-50C DRONES 

The Board of Inspection and Survey trials of the 
QH-5OC drones were conducted in two phases at the Naval Air 
Test Center, Patuxent River, Maryland, and were completed 
on July 18, 1963. During both trial phases, numerous de- 
ficiencies were detected in the drone, the most significant 
of which were the drone's lack of all-weather capability and 
the poor reliability and serviceability of certain compo- 
nents. The final report on these trials recommended that 
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the QH-50C drone be finally accepted for service use It*** 

provided satisfactory corrective action is taken on *** 
[13] *** deficiencies classified as mandatory * * * . I 1  

report further recommended the correction of an additional 
27 def iciericies . 

The 

The Operational Evaluation of the QH-50C drone was 
also performed in two phases. 
Operational Test and Evaluation Force, Norfolk, Virginia. 
The purpose of phase I was to evaluate the QH-50C flight 
capability in a shipboard operational environment during 
day and night operations in various conditions of weather 
and sea state. The first operating period of the evaluation, 
from November 26, 1962, to January 11, 1963, was terminated 
by a series of drone accidents. After efforts were made to 
overcome these difficulties, phase I was resumed on June 18, 
1963, and was completed on July 11, 1963. 

Phase I was conducted by the 

Principal among the conclusions drawn from phase I of 
the Operational Evaluation was that the QH-50C could be 
operated from a destroyer, but that system reliability, 
particularly in the area of avionics and air frames, could 
be maintained at an acceptable level only with extensive 
maintenance procedures by highly qualified personnel. Rec- 
ommendations were made directed at overcoming these and 
other problems disclosed during the phase I evaluation. 

Phase I1 of the Operational Evaluation was conducted 
by the Test and Evaluation Detachment, Key West, Florida, 
during the periods September 3 to October 4,  1963, and No- 
vember 2 to November 30, 1963. The purposes of phase I1 
were to determine the system's hit capability against sub- 
marine targets within a range of 10,000 yards, to deter- 
mine the system's suitability for service use, and to rec- 
ommendabasic tactics. During phase I1 testing, problems 
were experienced because of design deficiencies, malfunc- 
tion of equipment, and unsatisfactory material support. 

The report summarizing the results of phase I1 of the 
Operational Evaluation recommended that the QH-50C be ac- 
cepted for service use contingent upon (1) the redesign of 
QH-50C avionics to prevent uncommanded functions and (2) the 
installation of a radar augmentation device on the drone. 

+ 
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Other recommendations, not affecting the contingent approval, 
were made regarding the operational and tactical use of the 
QH- 50C. 

QH- 50D DRONES 

The Board of Inspection and Survey trials of the QH-SOD 
drones began on December 13, 1965, and were completed on 
May 27, 1966. During these trials, 29 deficiencies were de- 
tected on the QH-50D and of these, the Board reported that 
I!*** 12 deficiencies *** preclude satisfactory mission ac- 
complishment .I1 Further, while the QH-50D was supposed to 
be an improved version of the QH-50C, many of the deficien- 
cies found in the QH-50D were of the same type found in the 
QH-50C during its Board of Inspection and Survey trials. 

Survey from i t s  t r i a l s  were that  (1) DASH should sat isfacto-  
rily perform its mission upon correction of the 12 deficien- 
cies that precluded satisfactory mission accomplishment and 
(2) DASH was not satisfactory for operation under icing con- 
ditions and had a limited capability for operation in rain. 
It was recommended that the QH-50D be finally accepted for 
service use when these 12 deficiencies were corrected and that 
the remaining 17 deficiencies be corrected to improve mission 
effectiveness. 

The Operational Evaluation was conducted on QH-50D 
drones by the Test and Evaluation Detachment, Key West, 
Florida, during the periods October 17 to December 5, 1966, 
and April 6 to May 15, 1967. During the evaluation, numer- 
ous problems and delays were encountered because of equip- 
ment malfunction and unsatisfactory materiel reliability. 
The report on this evaluation recommended that the QH-50D 
be accepted for service use only after the mean time between 
failures was at least 125 hours. The report also included 
recommendations regarding improvements to equipment and 
component parts. 

Major conclusions reached by the Board of Inspection and 

STATUS O F  DEFICIENCIES 

Many of the deficiencies identified during the Board 
of Inspection and Survey trials were corrected (1) by ret- 
rofitting drones that were already in the fleet and 
(2) during production of those drones still on order. 
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There were, however, several deficiencies that were not 
corrected. 

With respect to deficiencies disclosed during the Op- 
erational Evaluations of the QH-5OC and QH-SOD drones, we 
asked cognizant Navy officials to furnish us with data 
showing their disposition. 
to us. 

These data were never provided 
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CHAPTER 4 

FLEET EXPERIENCE WITH DASH 

Fleet deliveries of QH-50C drones began in November 
1962. L e s s  than 2 months l a te r ,  in January 1963, all 
QH-50C drones were grounded because of equipment problems. 
These problems were overcome by modifications, and the fly- 
ing restriction on the drones was removed on June 6,  1963. 

DASH drones delivered to the fleet do not have all 
the capabilities prescribed for them. For example, fleet 
drones do not have certain capabilities even though, as 
far back as August 21, 1957, in the basic development 
characteristic for the drones, there were requirements call- 
ing for those capabilities. 

Throughout its history, the DASH weapon system has 
been plagued by a high loss  rate. During congressional 
testimony in 1967, the Secretary of Defense stated that the 
drone had encountered "*** higher-than-expected peacetime 
attrition and lower-than-expected performance ***.Ir Of the 
750 QH-50C and QH-50D drones purchased by the Navy, a total 
of 362 had been lost through April 1969, as follows: 1 

Calendar year QH- 50 C QH- 50D Total 

1963 and prior 27 - 27 
1964 31 31 
1965 60 - 60 
1966 45 16 61 
1967 57 51 10 8 
1968 11 53 64 

11 - 11 - - 1969 ( 4  months) - 
Total 

Although Navy records do not show the cause of a l l  
the problems the Navy experienced with the drones, it is 
our opinion that, in large part, these problems resulted 

'At the conclusion of our fieldwork, the latest data that 
the Navy's DASH Project Officer had on drone losses were 
as of April 30., 1969. 
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from ordering the drones into production before they had 
been fully developed and tested. 
ord supports this conclusion. In discussing problems ex- 
perienced with equipment that contributed to the 1963 
grounding, Navy personnel stated in official correspondence: 

We believe that the rec- 

"Under the subject DASH program the Contractor 
was required to develop and produce aircraft for 
fleet introduction in a period of three years on 
an R&D program that normally would take seven 
years. 

"In a normal R&D program the difficulty exper- 
ienced with the servo actuator would have been 
discovered and corrected as a routine change 
in the development program." 

Further, in congressional hearings during 1963, a rank- 
ing Navy official, in discussing the grounding of the 
drones, stated: 

"The problems that we have with the DASH, how- 
ever, are that perhaps we did not put enough 
flight hours on it before we tried to introduce 
it into the fleet." 

WITHDRAWAL OF DASH FROM SHIPS 
ARMED WITH THE ANTI-SUBMARINE ROCKET 

The utilization of the DASH weapon system is dependent 
upon the detection and classification of targets by sonar. 
In other words, if a ship's sonar has an effective detection 
radius of 5,000 yards, the maximum weapon delivery require- 
ment of the ship's DASH drones would generally be 5,000 
yards. 

A DASH operational radius of 30 nautical miles was es- 
tablished as a requirement €or the drone in order to equal 
the intended design range of a sonar, which was then under 
development. This sonar was scheduled for operational 
evaluation in 1962 to determine its acceptability for ser- 
vice use and was programmed for installation as a long-range 
detection system aboard antisubmarine warfare destroyers. 
Availability of the sonar failed to materialize as planned 
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due to major technical problems, and this sonar was not 
approved for service use until November 1968. 

During 1966, destroyers were operating with sonars 
that did not regularly obtain ranges of more than 10,000 
yards. Hence, while an operational radius of 30 nautical 
miles (about 60,000 yards) had been established as a re- 
quirement for and had actually been achieved during tests 
by DASH droness the maximum weapon delivery requirement of 
the drones was only the effective sonar range. This factor 
led to eliminating the need for further DASH procurement 
and removing the drones from certain ships in the fleet. 
In this respect, FRAM I destroyers1 were equipped with both 
the Anti-Submarine Rocket and DASH drones. Navy records 
state that the Anti-Submarine Rocket had proven t o  be a re- 
liable weapon system and was not adversely affected by sea 
states and weather conditions. Since both DASH and the 
Anti-Submarine Rocket could similarly deliver antisubmarine 
warfare weapons, the Department of Defense considered the 
two systems to be redundant on FRAM I destroyers. 

Therefore, in December 1966, the Secretary of Defense 
decided against further procurement of the drone helicopters 
and concluded that existing QH-50D drones should be used 
only on FRAM I1 destroyers and destroyer escorts of the 
1006 and 1021 classes--these ships were not equipped with 
the Anti-Submarine Rocket. It was believed that, by using 
the existing inventory of these DASH drones on only the 
FRAM I1 destroyers and the aforementioned destroyer escorts, 
there would be a sufficient inventory of QH-SOD drones on 
hand to meet the Navy's needs for the foreseeable future 
and that there would be no need for further procurement of 
DASH drones. 

Subsequently, in December 1967 the Chief of Naval Op- 
erations directed removal of DASH drones from FRAM I destroy- 
ers, The Navy is presently utilizing QH-50D drones aboard 

'There were two types of modifications made to destroyers 
during the ship modification program discussed on page 9. 
One extended the useful life of the ship by about 8 years; 
these destroyers became known as FRAM I ships. The other 
type of modification extended the useful life about 
5 years; these destroyers became known as FRAM I1 ships. 
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FRAM I1 destroyers and certain destroyer escorts. 
conclusion of our fieldwork, all of the Navy's QH-50D drones 
were assigned t o  the fleet except 18 drones which were being 
used principally for research projects. 
remaining QH-5OC drones were in storage. 
informed us that the QH-50C drones are being retained as a 
contingency reserve fo r  use in the event of a national emer- 
gency. 

At the 

All but 3 of the 
A Navy official 
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We sent a draEt of this report to Gyrodyne for its re- 
view and comnents. Gyrodyne's reply (see app. I) stated 
that the facts presented in our report draft were essen- 
tially correct but that there was other information not ap- 
pearing in the report draft which, in Gyrodyne's opinion, 
would modifj. our conclusions. The contractor included this 
information in its reply. 

Gyrodyne's primipal comments related to conclusions 
in the report draft that the DASH Weapon System suffered a 
high rate of l o s s  of the drone helicopters and lower-than- 
expected performance. The contractor noted in its comments 
that the basis of these conclusions was a statement made by 
the Secretary of Defense in congressional testimony during 
1967 (see p. 161, and the contractor has taken issue with 
the Secretary's statement. 

CONTRACTOR COMMENTS 

Gyrodyne stated that there was no contractually- 
specified requirement with which to relate experienced 
peacetime attrition (rate of loss).  
that there was, however, a 1961 study by the Navy that pre- 
sented estimated reliability and attrition goals. These 
goals were based on expected usage and experience with 
fixed wing drone fighters operating from land bases utiliz- 
ing equipment of that era and outfitted with telemetry.1 
Gyrodyne presented data showing that the loss rate experi- 
enced by the drone helicopters was lower than that antici- 
pated by the goals derived from the 1961 study, 

The contractor noted 

The contractor stated that the lower-than-expected 
performance quoted by the Secretary of Defense has been as- 
sumed in our draft report to relate to recommendations 

I 

i 

Telemetry is an electrical system that can be used to mon- 
itor performance of drone aircraft under operating condi- 
tions. 

1 
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resulting from the Board of Inspection and Survey and Oper- 
ational Evaluation Tests and to DASH requirements suggested 
by internal Navy documents, neither of which were contrac- 
tually imposed, 
recommendations and requirements should not be construed as 
lower-than-expected performance, 1 

Gyrodyne concluded that noncontractual 

GAO VIEWS 

The records we reviewed do not identify the data that 
the Secretary of Defense used to conclude that DASH experi- 
enced 'I*** higher-than-expected peacetime attrition and 
lower-than-expected performance **.I1 It appears, however, 
that his conclusion was based upon data developed by the 
Navy after its 1961 study. During 1966, in commenting on 
the April 1, 1965, Technical Development Plan €or the DASH 
Weapon System, the Chief of Naval Operations indicated that 
the required reliability for the system called for each 
drone to provide, on the average, 125 hours of operation h- 
fore being lost as a result of material failure. 
cated on page 14 ,  this operating requirement was restated in 
the report on the Operational Evaluation of the QH-50D. 
the report, it was recommended that the QH-50D be accepted 
for service use only after the mean time between failures 
was at least 125 hours. 

As indi- 

In 

DASH drones did not meet the 125 operating hour objec- 
tive discussed above, From July 1, 1966, through April 30, 
1969, QH-50C drones flew over 4,600 hours and QH-SOD drones 
flew over 11,600 hours, During this period, 76 QH-5oC's 
and 109 QH-50D's were lost as a result of materia1 failures, 
Using the Navy's method of computing the average operating 
time between losses resulting from material failure, these 
figures represent an average operating time between such 
losses of only about 61 hours €or QH-5OCs and about 106 
hours for QH-50Ds. 

This contractor comment is related to the fact that, while 
some deficiencies found during tests of equipment result 
from contractors' failure to meet contractual requirements, 
other deficiencies relate to areas outside the scope of 
the contracts and are the responsibility of the Navy. 

1 
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CHAPTER 6 

NAVY COMMENTS AND RELATED GAO VIEWS 

We s e n t  a d r a f t  of t h i s  r epor t  t o  t h e  Secre tary  of De-  
fense  f o r  review and comments. 
t h e  Navy (Research and Development), by le t ter  dated 
Apr i l  29, 1970, provided us with t h e  agency's rep ly  (see 
app. 11). The Navy's p r i n c i p a l  comments together  with our 
views are summarized below, 

The Ass i s t an t  Secretary of 

The Navy s t a t e d  t h a t ,  a t  t h e  i n i t i a t i o n  of t h e  program 
i n  1957, t h e  Weapon System Planning Factor provided 
f o r  an average of 25 hours of opera t ion  from each drone 
before  it was l o s t .  In  i t s  comments t h e  Navy presented 
d a t a  showing t h a t  t h e  average opera t ing  t i m e  experi-  
enced by drones before being l o s t  exceeded 25 hours; 
t h e  Navy the re fo re  concluded t h a t  t h e  l o s s  ra te  w a s  
no t  as g r e a t  as had been expected. 

A s  discussed i n  t h e  preceding chapter ,  DASH drones d id  
not  meet e i t h e r  (1) t h e  required r e l i a b i l i t y  of 125 hours 
discussed i n  t h e  Chief of Naval Operations' 1966 letter re- 
l a t i n g  t o  t h e  Technical Development Plan o r  (2) t h e  125 hour 
mean t i m e  between f a i l u r e  recommended i n  t h e  r e p o r t  on t h e  
Operat ional  Evaluation of t h e  QH-50D. 

The Navy s t a t e d  t h a t  t o  fully evalua te  t h e  DASH Weapon 
System, t h e  development and a c q u i s i t i o n  of t h e  Drone 
Control System must be included a s  w e l l  as t h e  small, 
l ightweight  drone he l i cop te r .  
both a i rborne  and ground, has cont r ibuted  t o  a major 
por t ion  of t he  drone losses .  

The con t ro l  system, 

According t o  s ta t i s t ics  provided t o  u s  by Gyrodyne 
(see p.  361, only 32  of t h e  362 drone l o s s e s  were a t t r i b u t -  
a b l e  t o  f a i l u r e  of  shipboard equipment, O f  these ,  10 losses  
w e r e  a t t r i b u t e d  t o  radar  f a i l u r e  r a t h e r  than f a i l u r e  of the  
shipboard (ground) con t ro l  system. Based on these  s t a t i s -  
t i c s ,  i t  appears t h a t  the  shipboard con t ro l  sys tem was not  
a major f a c t o r  cont r ibut ing  t o  drone losses .  
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The airborne control system has been responsible for 
a number of drone losses. 
components of the drone helicopter. We believe that any 
effort to review the development and acquisition of individ- 
ual components making up the helicopter would be unnecessar- 
ily costly and time consuming. Moreover, in our opinion, 
such a review would not alter the conclusion drawn from the 
facts discussed in this report, i.e., the difficulties ex- 
perienced by the Navy with the DASH Weapon System resulted, 
in large part, from ordering the drones into production be- 
fore they were fully developed and tested. 

This system is only one of many 

The Navy stated that the deficiencies revealed during 
the Board of Inspection and Survey trials on the 
QH-50C were corrected. The Navy also indicated that 
corrective action was taken on deficiencies noted dur- 
ing the Board trials on the QH- 500. Corrective action 
to enable flight under icing and rain conditions was 
taken by installing fiberglass blades, which included 
heating mats for anti-icing on the QH-50D. 
were capable of being installed on the QH-50C. 

These blades 

Our review showed that not all deficiencies noted dur- 
ing the Board trials on the QH-50C were corrected. 
respect to deficiencies noted during the Board trials on the 
QH-50D, some are still not corrected on the drones in the 
fleet, Specific examples are not discussed in this report 
because they are classified. 

With 

The Navy stated that the record shows that deficiencies 
revealed during the Operational Evaluation on the 
QH-50C have been corrected where required; however, it 
was determined that correction of the other deficiencies 
would not be accomplished because of the impact on sys-  
tem effectiveness and program cost. 

As discussed on page 15, during our review we asked 
Navy officials for, but were not provided with, data showing 
the disposition of deficiencies disclosed during the Opera- 
tional Evaluation. After receiving the agency's comments 
on the report draft, we met with.Navy officials and asked 
that they provide us with the record mentioned in the Navy 
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comments that shows the disposition of the deficiencies. 
At this writing, this record has not been provided to us. 

The Navy stated that drones delivered to the fleet do 
not have all the capabilities prescribed for them in 
the 1957 planning period due to changes in Specific 
Operational Requirements. The Specific Operational 
Requirements contain the prescribed capabilities for 
the drones delivered to the fleet; the requirement for 
the classified capability was eliminated by the Office 
of the Chief of Naval Operations. 

Contrary to the views expressed by the Navy, there are 
certain capabilities, including some prescribed in 1957, 
which fleet drones do not have, and the requirement for these 
capabilities was not affected by changes to the Specific 
Operational Requirements. 
not discussed in this report because they are classified. 

Examples of such capabilities are 

Navy records show that, in some cases, capabilities 
were not met or were canceled for reasons of economy; in 
other cases, difficulty was experienced in attempting to 
develop the capabilities, 
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CHAF'l'ER 7 

GAO VIEWS ON CONCU2REilT DEVELOPMENT AND PRODUCTION 

A s  s t a t e d  i n  t h i s  r e p o r t ,  w e  be l ieve  t h a t  t h e  d i f f i -  
c u l t i e s  experiencedwith t h e  DASH Weapon System r e s u l t e d ,  
i n  l a r g e  p a r t ,  from t h e  Navy's order ing  t h e  drone helicop-  
ters i n t o  production before they w e r e  f u l l y  developed and 
t e s t ed .  
ing  weapon systems was a matter of concern t o  t h e  Blue Rib- 
bon Defense Panel. I n  i t s  r e p o r t  of J u l y  1, 1970, t h e  
Panel recommended t h a t  a new development pol icy  f o r  weapon 
systems and o t h e r  hardware should be formulated and promul- 
gated t o  cause t h e  reduct ion  of t echn ica l  r i s k s  through 
demonstrated hardware before f u l l - s c a l e  development, and t o  
provide t h e  needed f l e x i b i l i t y  i n  a c q u i s i t i o n  s t r a t e g i e s .  
The Pane l ' s  r e p o r t  a l s o  s t a t e d  t h a t  t h e  new pol icy  should 
provide a general  r u l e  a g a i n s t  concurrent development and 
production, with t h e  production dec i s ion  defer red  u n t i l  
successful  demonstration of developmental prototypes.  

The p r a c t i c e  of concurrent ly developing and produc- 

I n  our  r e p o r t  t o  t h e  Congress--"Adverse Ef fec t s  of 
Large-Scale Production of Major Weapons Before Completion 
of Development and Test ing,  Department of t h e  Navy'' 
(B-163058, November 19, 1970),--dealing with t h e  Navy's 
p r a c t i c e  of concurrent ly developing and producing weapon 
systems, we  recommended t h a t  t h e  Navy revise i t s  i n s t r u c t i o n  
on concurrent development and production t o  provide f o r  t h e  
submission of meaningful da ta  t o  t h e  Ass i s t an t  S e c r e t a r i e s  
who make concurrency dec is ions .  I n  add i t ion ,  w e  recommended 
t h a t  t h e  Navy Audit Serv ice  give cons idera t ion  t o  making 
regu la r ly  scheduled a u d i t s  i n t o  t h e  p r a c t i c e  of concurrent 
development and production. 
genera l ly  agreed t o  by t h e  N a v y ,  and we  are t h e r e f o r e  not  
making f u r t h e r  recommendations a t  t h i s  t i m e .  

These recommendations were 

MATTERS FOR CONSIDEMTION BY THE CONGRESS 

I n  a p r i o r  r e p o r t  t o  t h e  Congress--"Need f o r  Manage- 
ment Improvement i n  Expediting Development of Major Weapon 
Systems S a t i s f a c t o r y  f o r  Combat Use" (B-163058, November 1 7 ,  
1969)--we suggested t h a t ,  t o  enable  t h e  Congress t o  exer- 
cise appropr ia te  l e g i s l a t i v e  c o n t r o l s  over t h e  funding of 
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major defense systems, the Congress may wish to require 
that: 

--Determination be made by the Secretary of Defense, 
prior to authorizing production of a new system or 
major modification of an existing system, that all 
of its significant components have satisfactorily 
met all prescribed developmental tests. 

--Notification be furnished by the Secretary of Defense 
to the appropriate congressional committees in any 
case where the Secretary considers that authorization 
of production is essential even though not all devel- 
opmental tests have been satisfactorily completed; 
such notification should include the reasons for au- 
thorizing concurrent development and production and 
the status of development of each significant com- 
ponent. 

W2 believe that the Navy's experience with the Drone 
Anti-Submarine Helicopter further illustrates the need for 
the Congress to be provided with information showing when 
the practice of concurrent development and production is 
employed by the Department of Defense to acquire major de- 
fense systems. 
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CHAPTER 8 

SCOPE OF REVIEW 

Our fieldwork in this review was performed during 
fiscal year 1970 and included examination of official records 
of the Department of the Navy at the Office of the Chief 
of Naval Operations, the Naval Air Systems Command Headquar- 
ters, and the Naval Ship Systems Command Headquarters, all 
of which are located in Washington, D.C. Also, we inter- 
viewed N a v y  officials in an attempt to obtain data relating 
to the DASH Weapon System which are not reflected in the 
official records made available to us. 

In addition to our work in Washington, D.C., we visited 
the Navy Air Development Center, Johnsville, Pennsylvania; 
the Naval Plant Representative Office, Bethpage, New York; 
and the Operational Test and Evaluation Force9 Norfolk, Vir- 
ginia. At these activities, we reviewed selected records 
and discussed with Navy officials various matters relating 
to the DASH Weapon System. 
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,2"rPET.:DIX I 
Page 1 

4 M a y  1970 
A-4147 

Mr. C. M. Bailey 
Director, Defense Division 
United States General Accounting Office 
Washington, D. C. 20548 

Dear Mr. Bailey: 

We are pleased to have been afforded the opportunity to review your 
draft report to the Congress of the United States entitled "Adverse Effects 
of Producing Drone Anti-Submarine Helicopters Before Completion of De- 
velopment and Tests -- Department of the Navy B-160877. " The facts 
presented in your draft a r e  essentially correct; however, information not 
appearing in your report will provide additional facts which would thereby 
modify your conclusions. 

Information available to the Gyrodyne Company is summarized 
herein to indicate that the DASH Program has been successful, that loss 
rates have been substantially lower than anticipated, and that performance 
has been satisfactory. The "Adverse Effects of Producing Drone Anti- 
Submarine Helicopters Before Completion of Development and Tests, " 
were minimal in nature, and therefore, it might be more appropriate to 
retitle your report to "Review of Effects of Producing Drone Anti-Submarine 
Helicopters Before Completion of Development and Tests. " 

The two major points of the GAO report leading to the conclusions 
presented were that the DASH System suffered a "high rate of loss" of the 
drone helicopters and "lower-than-expected performance. " 

The basis for the above conclusions was the statement made by the 
Secretary of Defense to  the Armed Services Committee during the January..' 
February 1967 hearings (reference Military Procurement Authorizations 
for  Fiscal Year 1968 - Hearings - 1st  Session on S .  666, page 106) in support 
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APPENDIX I 
Page 2 

GYI:oL)YNE COafIJAXS OF AMERICA, LiC. 4 May 1970 PaaE 2 
A-4147 

of the decision to reduce the planned deployment of the DASH System by 
about one-third and cancel the planned F Y  67 Procurement. 

Facts known to Gyrodyne, which are similar to those contained in 
the GAO report, pages 16 and 17, under the section heading "WithdrawaI 
of DASH from Ships Armed with the Anti-Submarine Rocket, 
reasons for  the decision to remove DASH from the FRAM I destroyers. 
These reasons a r e  in sharp contrast to the statement made by the Secretary 
of Defense that it was a "high rate of loss" of the drone helicopters and 
"lower-than-expected performance" which led to the reduced utilization 
of the DASH System. 

give the 

Based on facts that are presented herein, Gyrodyne does not under- 
stand the basis for the Secretary of Defense's adverse comments relating 
to attrition and performance. 

In order to determine whether a "higher than expected peacetime 
attrition'' had been experienced with DASH, it is first necessary to have 
established a requirement upon which to base the comparison. Although 
no reliability or operational usage contractual requirements had been speci- 
fied for the DASH Weapon System, a 1961 study by the Naval A i r  Develop- 
ment Center presented reliability and attrition estimated goals based on 
expected usage and experience with fixed wing drone fighters operating 
from land bases utilizing equipment of that era and outfitted with telemetry. 

Enclosure (1) presents a summary of the DASH reliability achieve- 
ments for the seven (7) years covered by the GAO report (February, 1962 
to April 1969) compared to the projected goal established by NADC. The 
Mean Time to Loss hours experienced with the QH-50C/D vehicles was in 
excess of twice the goal projected by NADC for Fleet operations and over 
nine times that projected for Navy training operations. Therefore, loss 
rate, in spite of additional usage, was lower than anticipated. A break- 
down of the causes of losses is given in the same enclosure. 

Enclosure (2) presents a summary of the QH-50D reliability achieve- 
ments for the period 1 July 1966 to 31 July 1969. The Mean Time to Loss 
hours experienced were in excess of twice the g o d  projected by NADC for  
Fleet operations and over nineteen times that projected for Navy training 
ope rat ions. 

The success ratio of 29.2 to  1 achieved by the Japanese Navy without 
the use of telemetry is indicative of the reliability of the system. 
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Enclosure (3)  provides some samples of outstanduig performance 
as achieved by the DASH Training Unit, Flight Site BRAVO at Dam Xeck, 
Virginia, and the destroyers USS MOALE, USS SPERRY. USS STEIXAKER 
and USS CHEVALIER. 

The "lower than expected performance" quoted by the Secretary of 
Defense has been assumed in the GAO report to  relate to the BIS and 
OPEVAL Navy Test Programs, and to requirements suggested for imple- 
mentation upon the DASH System by internal Navy documents which have 
not been contractually imposed. The Contractor does not receive OPEVAL 
reports. From B E  tests, deficiencies a r e  included in the test report which 
a r e  recommendations by the test personnel for an improved system even 
though no requirements exist in the specifications. Therefore, deficiencies 
noted in the GAO report include specification deficiencies as well as non- 
contractual deficiencies. The Contractor is notified that non-contractual 
deficiencies a r e  to be corrected only after review for desirability and 
proper contractual authorization. 

For example, the BE report on the QH-50C listed thirteen (13) 
deficiencies for which correction was considered mandatory - eight (8) of 
which were the Navy's responsibility and five ( 5 )  of which were recom- 
mendations for product improvement through contract changes. The BIS 
report for the QH-SOD recommended acceptance for service use provided 
satisfactory corrective action was taken on twelve (12)  deficiencies, four (4) 
of which were recommended to be completed prior to  Fleet dep1o;'rne:it and 
eight (8) of which were recommended to be corrected but not to interfere 
with Fleet deployment. These twelve deficiencies included five (5) which 
were the Government's responsibility, three (3) which were isolated mal- 
functions and four (4) which were considered the Contmctor*s responsibility. 
Of the four (4) that were considered the Contractor's responsibility, two (2) 
were procedural changes, and one (1) was a specification change. 

Enclosure (4) lists the major co-development programs initiated by 
the Navy to provide additional capabilities if deemed necessary for wartime 
o r  expended use of the weapon system. Several of these co-developments 
were called out in the Specific Operational Requirement (SORI W22-04. 
Incorporation of these eo-developments on the production vehicles was not 
authorized. 

BE and OPEVAL non-contractual recommendations and SOR non- 
contractual requirements should not be construed as "lower than expected 
performance. '' 
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An article contained in "Anti-Submarine Warfare Quarterly, '' 
Winter-1968, provided the information that during fiscal y m r  1968 the 
DASH effectiveness was greater by 9% than that experienced by Mark 44 
Tube or ASROC delivery systems. This article summarbed the achieve- 
ments of DASH by the following statement: 

"THIS SYSTEM HAS COME FROM AN ABBREVIATED BAST, 
ESTABLISHED A COMMENDABLE PRESENT AND OPENED 

HE LICOPTE R AVIATION. 'I 
THE WAY TO AN EVER-EXPANDING F " U H z E  IN DRONE 

The article presented certain informakion utilized in obtaining vari- 
ous systems effectiveness. Enclosure (5) has been prepared to present the 
comparative cost of ASROC and BASH for equal number of torpedo firings. 

The GAO report indicates that through June 30, 1969, the Navy spent 
$275,000,000 for development and acquisition of the DASH Weapon System 
and that the Navy lost, through April 1969, 362 out of the 750 vehicles pur- 
chased. 

The vehicle loss period covered by the GAO report appears to be 
from February 1962 through April 1969, or approximately seven (7) years. 
This period includes approximately one (1) year  of development and evalua- 
tion phase testing and six (6) years of operational usage. Enclosure (1) 
indicates that eight (8) vehicles were lost during development and production 
tests and fifty-eight (58) during Fleet training and a total of 13,800 flight 
hours was accumulated in these two phases. It is also shown in enclosure 
(1) that during the approximate six years of operational usage, the Fleet 
accumulated 1'7,072 hours of flight and lost 296 vehicles. The development 
and the major portion of the training programs had the  benefit of telemetry. 
The Fleet operations did not utilize telemetry except for a limited use 
by five (5) ships under the SNOOPY Project. The accumulated flight hours 
of 30,872 represent at least over 30,000 flights and missions, and it is 
remarkable to note that DURING THE ENTIRE PERIOD, NO HUMAN LIFE 
WAS LOST. 

It has been estimated that the average cost of the QH-50C/D, in- 
cluding engine, is approximately $125,000. Based on this figure, the cost 
of the 362 lost vehicles amounts to $45,250,000. This is the loss for de- 
velopment, training and a six-year period of operational use involving more 
than 100 destroyers. Based on the $275,000,080 investment by the Navy for 
this M W  capability, with the weapon system entering its seventh year of 
operational use, the total attrition represents only 16.4% ob the total invest- 
ment. 
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Although utilization of the DASH destroyers is being rec'uced, t!le 
a sse t s  of DASH are being used toward the developll-ieI:i of se\ .cral  other 
Weapon Systems, thus making the remaining inventory of DASH st i l l  a 
valuable asse t  to the U. S.  Government. 

The capability of the QH-50C,."D t o  perform many other functions 
besides the original torpedo-carrying ASW function has beer1 recognized 
bv the Savy, the Advanced Research Projects  Agency of the DOD, and t 3  
some extent by the other Services. 

Enclosure ( 6 )  l is ts  derivatives of the basic DASH System that have 
been and are being tested for other purposes. These functions make use 
of the inherent capabilities of the Coaxial Helicopter Rotor concept incor- 
porated in the QH-50C/D vehicles. The defense potential and cost effective- 
ness of the DASH derivative -- Nite PantheriNite Gazelle -- is presented 
in the classified document, Sensor Aided Combat Systenis (U), %LA Syni- 
posiuni Proceedings, Serial  KO. 678-70, page 10-1, titled "Stand-Off 
Sensing and System Implications. " 

The DASH Weapon System is the only remotely cor,trolled system 
which has been deployed without telemetry. The advankue of telemetry 
fo r  increased Mean-Time-Between-Loss has been demonstrated by the 
comparative performance between the Training Sites and the Fleet, as 
shown in enclosure (1). 

Based on the inforniation supplied herein, Gyrodyne believes that 
the DASH Weapon System is a successful and economical Weapon System. 
A major stand-off ASW capability has been provided for  the defense of the 
United States. The derivatives of DASH presently being tested will provide 
additional economical and effective defense systems.  

V e r y  truly yours, 

GYRgPYNE COMPAhT OF AMERICA. IXC. p$@ Pete r  J. apadakos 

President 
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Site - 

Enclcsure (1) tc, 
Gyrodyne Letter A-41-17 
Dated 4 May 1970 

QH-50C D MEAN TIME TO LOSS COMPARISON DATA 

FOR PERIOD FEBRUARY 1962 THROUGH APRIL 1369 

??.ice 1 of 1 

Flight MTBL Ratio to X'.4DC* 
Hours Losses (hr) Projected Goal 

LANT FLEET 5,738 23 250 1 O : l  
Training Dam Neck 

PAC FLEET 6,187 35 176 9:1 
Training SanClem. Is. 

LANT & PAC FLEET 17,072 296 58 2 . 3 : l  

GYRODYNE DEVELCP- 1,875 8 235 9.4:l 
MENT& PRODUCTION 
TEST 

Total 30.872 362 85 3.4:l 

* NADC confidential repor t  "A Decision of Weapon System 
Planning Factors for the DSN-3 Drone Anti-Submarine 
Helicopter (DASH)" TM-64-61, dated December 1961 

CAUSES OF QH-5OC t D LOSSES 

From incident reports and telemetry records  where available. the causes 
of QH-50C. D losses have been allocated a s  shown in the following chart: 

Quantity Lost Percent, Cause 

Vehicle 

Human Factors 

Shqboard Equipment 

Unknown 

287 52  

88 24 

32 9 
(10 lost by radar)  

55 15 - 
Total 362 1007c 
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Site - 

Enclosure (2) to  PAoe 1 of 1 
Gyrodyne Letter A-4147 
Dated 4 May 1970 

QH-50D RELIABILITY FOR PERIOD 1 JULY 1966 - 31 JULY 1969 

LANT FLEET 
Training Dam Neck 

PAC FLEET 
Training San Clem. Is. 

LANT FLEET 
Ships 

PAC FLEET 
ships 

JAPANESE*** 

GYRODYNE PRODUC - 
TION TEST 

Telemetry 
Used 

Yes 

Yes 

No 

No** 

No 

Yes  

Flight 
Hours 

1973 

2848 

4160 

3727 

733 

700 

MTBL Ratio to NADC;‘ 
Losses (hr) Projected Goal -- 

4 493 19.7:l 

13 219 8.8:1 

52 80 3.2:l 

66 56 2.2:l 

* NADC confidential report  “A Decision of Weapon System 
Planning Factors for the DSN-3 Drone Anti-Submarine 
Helicopter (DASH)” TM-64-61, dated December 1961 

** Starting 1 July 1968 T/M installation was started on five 
(5) ships. Operational data is unknown. 

*** The span of calendar t ime for the flight hours is 7 January 
1967 to 1 December 1969. 
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GYRODYNE C O i K P M  OF AMERICA, WC. Enclosure (3) to PAGE 1 of 2 
Gyrodyne Letter A-4147 
Dated 4 May 1970 

SAMPLES OF OUTSTANDING DASH RELIABILITY 

(a) With Telemetry 
U. S. Atlantic Fleet As  reported in Navy Times dated 23 February - 

1968, flight site BRAVO celebrated a Second DASH Training Unit 
Flight Site BRAVO 
at h m  Neck, Virginia Anniversary of accident-free flying. During 

this period over 1700 operating hours were 
logged with 1400 of these hours representing 
actual time in the air. 150 Junior Officers 
were qualified as DASH Controllers during 
this period. 

USS MOALE During the September - October 1969 opera- 
tions under Project F0251 "DESJEZ", over 
75 hours were logged without loss in a 3-week 
period. A 50-mile vehicle control range from 
the ship at 4700 feet altitude on a 3.8-hour 
flight was achieved. 

(b) Without Telemetry 
USS SPERRY During December 1967, operated for 105 flight 

hours (20 at night) over a 19-day period with 

no loss. 
From October 1966 to  November 1968, 311 

flight hours were recorded with one loss. 
During January 1968, 56 flight hours were re- 
corded during a 3-day operation without loss 
(approximately 1/2 of the operating time was 

at night). 

USS STEINAKER 

USS CHEVALIER 
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GYRODPNE COMPANY OF AMERICA, INC. 
Enclosure (3) to 
Gyrodyne Letter A-4147 PAGE 2 Of 2 
Dated 4 May 1970 

SAMPLES OF OUTSTANDING DASH RELIABILJTY (Cont.) 

1. The USS STEINAKER (DD-863) conducted the following accident-free 

DASH operations over a 16-month period (1 July 1967 through October 
1968) : 

280 Flight Hours 
During: 272 day flights 

81 night flights 
334 landings 

(In May 1968 flew 95.8 hours while in Seventh Fleet.) 

(In April 1968 during transit from Panama Canal to San Diego flew 

DASH 38 hours during 25 flights with a 20-minute average on-deck time 

between flights. 1 
2. The Commanding Officer stated: 

"---The success of the system hinges on its continual utilization; 
and, for this reason, STEINAKER flew extensively day and night. 
The system proved to  be a rugged and dependable one, in some 
cases under severe wind and sea  conditions. The confidence 
and proficiency of the DASH personnel were proportional to the 
number of hours of operation. " 

3. The Commander Destroyer Squadron Two said: 
"--- STEINAKER is commended for the aggressive and profes- 
sionally competent manner in which the command has pursued 
and maintained effective DASH operations during the period cited. 
It is interesting to conjecture what the future of the DASH concept 
would be if fleet-wide experience matched STEINAKER'S consist- 
ently reliable performance. " 

4. The Commander Cruiser -Destroyer Flotilla Four stated: 
"The remarks - (above) - are fully supported. Again, it is ably 
shown that people are so often the key to our successes. " 

39 



APPENDIX I 
Page 10 

GPI;ODPNE COMPANY OF AMERICA, INC. Enclosure ( 4 )  to 
Gyrodyne Letter A-4i.27 
Dated 4 May 1970 

DASH CO- DEVELO PMENTS 

During the development and production of DASH, the following items 
were also developed but were not incorporated in the production vehicles: 

1. 

2. 

3. 

4. 

5. 

Features to enable flights through icing conditions and heavy 

rain. The capability of the vehicle to fly through icing condi- 
tions was demonstrated in the Cold-Chamber Facility at Eglin 

AFB. The production fiberglass blades incorporate a heating 
element for deicing, but installation of the remainder of the 

equipment has been held in abeyance. The leading edge of the 
blade is suitable for flights through heavy rain conditions. 

Engineering and tests to provide the QH-50C/D with the capa- 
bility to carry a special weapon were successfully completed. 

Precision navigational capability was developed by the utilization 
of the Surface Speed Sensing System. Engineering work and 

tests were satisfactorily completed. 

A Special Support Telemetry System to monitor the performance 
of the vehicles was  developed. Its use was restricted to the 
training sites and ship's qualification trials of each destroyer. 

Twelve (12) sets of operational telemetry capable of monitoring 
the vehicle performance and providing capabilities for Sonobuoys, 

vehicle tracking and other functions were developed and procured. 
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The following is a list of projects that have been derived from DASH: 

sp011s0x. __ _ _  . . -- Project N ~ n e  
_c_ - 

1. DESJEZ NAVY Sonobuoy Dispensing for ASW Detection 
2. SNOOPY NAVY Surveillance with TV;  Gunspotting 
3. MIDGET NAVY Evacuation or  Rescue (Personnel) 
4. DAMPS NAVY-Dm Neck Electronic C ounterrneasures 

5. SEEK LAUNCHER ARPA/AIR FORCE Surveillance-Base Perimeter Defense 
6. BLOW LOW DIA/ARPA/NAVY Surveillance (Day or Night) Several Sensors 

7. ARMY ARMED DRONE ARPA/ARMY Ordnance Delivery/TV Surveillance (Grenades, 
Bomblets) 

8. NITE FAiiTHER 

9. NITE GAZELLE 

10. GRANDVIEW 

11. CARGO 

12. SMOKE LAYING 

ARPA 

ARPA 

Surveillance and Artillery Spotting by the use of 
Radar, day and night TV, and other sensors  with 
tracking capability for moving targets 
Nite Panther with Ordnance delivery capability 
on stationary and moving targets: 

Ordnance: Precision Bombing 
SAWS Ammo 
Rockets 
Missiles 

ARPA 

GYRODYNE 
GYRODYNE 

Ni te  Gazelle operating through a Relay Data Link 
to extended ranges 
Pick up and delivery of cargo to  high r i sk  areas 
Laying of Smoke to provide protective screening 

wid rc 
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DEPARTMENT OF THE NAVY 
OFFICE O F  THE SECRETARY 
WASHINGTON. D. C 20350 

29 APR 1970 

M r .  Charles M. Psiley 
Director, Defense Division 
U. S. General Accounting Office 
Washington, D. C. 20548 

Dear VI. B i l e y :  

The Secretary of Defense has asked me t o  reply  t o  your l e t t e r  
of 25 February 1970 which forwarded t he  GAO d r a f t  repor t  cn  the  
drme anti-submarine helicopter.  

1 
I am enclosing the  Navy renly t o  the  renor t .  

Sincerely yours, 

Encl : 
(1) Navy Reply t o  GAO Draft Report of 25 Feb 1970 on the  Drone 

Anti-Submarine Helicopter (OSD Case #3084) 

'GAO note:  The Navy's r e p l y  c i tes  t h e  page numbers 
on which material d i scussed  i n  t h i s  re- 
p o r t  appeared i n  t h e  d r a f t  r e p o r t  pro- 
vided t o  t h e  Sec re t a ry  of  Defense. 
These page numbers may no t  co inc ide  wi th  
t h e  l o c a t i o n  of t h e  material i n  t h i s  re- 
p o r t .  

43 



APPENDIX I1 
Page 2 

Navy Reply 

t o  

GF. I I ' ta f t  Zeport. of 25 February 1970 

on 

Drl;Pc Anti-Submarine H e l i c o p t e r  

(OSD Case #3084) 

I. GAO Find ings  and Conclus ions  

GAO found t h a t  t h e  Navy s p e n t  over a quarter of a billion do!lars 
fo r  the development and a c q u i s i t i o n  of the DASH (Drone Anti-Submarine 
H e l i c o p t e r )  weapon system. 
h e l i c o p t e r  which o p e r a t e s  from s u r f a c e  s h i p s  fo r  t h e  purpose  of 
a t t a c k i n g  and d e s t r o y i n g  enemy submarines and is des igned f o r  unmanned, 
remote- c o n t r o l l e d  d e l i v e r y  of ASW ( a n t i -  submarine war fa re )  torpedoes .  
GAO s t a t e s  t h a t  t h e  system s u f f e r e d  from a h igh  rate of l o s s  of t h e  
drone  h e l i c o p t e r s  and lower- than-expected performance;  t h e  Navy l o s t  
362 of t h e  750 d rones  purchased. GAO b e l i e v e s  t h a t  t h e  d i f f i c u l t i e s  
exper ienced w i t h  t h e  system r e s u l t e d  l a r g e l y  from t h e  Navy's o r d e r i n g  
t h e  h e l i c o p t e r s  i n t o  p roduc t ion  be fo re  they  were f u l l y  developed and 
t e s t e d  

The DASH is a small, l i g h t w e i g h t  d rone  

GAO found t h a t  a t  t h e  t i m e  t h e s e  h e l i c o p t e r s  were under develop-  
ment i n  t h e  e a r l y  1 9 6 0 ' ~ ~  t h e  Navy was modifying i t s  d e s t r o y e r s  by 
i n s t a l l i n g  on them t h e  equipment needed to  permi t  drone  h e l i c o p t e r s  
t o  o p e r a t e  from t h e  s h i p s ,  even though , the  h e l i c o p t e r s  were n o t  
scheduled t o  be a v a i l a b l e  aboard t h e  s h i p s  when t h e  s h i p  m o d i f i c a t i o n s  
were t o  be completed. 

GAO concludes  t h a t  s i n c e  m o d i f i c a t i o n s  of t h e  f i r s t  s h i p  were 
completed n e a r l y  3 y e a r s  b e f o r e  d e l i v e r y  of t h e  f irst  d r o n e  h e l i c o p t e r  
to  t h e  f l e e t ,  s t r o n g  p r e s s u r e  was c r e a t e d  on t h e  Navy and t h e  con- 
t r a c t o r  t o  e x p e d i t e  development and d e l i v e r y  of t h e  h e l i c o p t e r s .  

GAO found t h a t  no purchases  of t h e  d rone  h e l i c o p t e r  have been 
made s i n c e  June  1966 and t h e r e  are no p l a n s  €or f u t u r e  purchases .  

[See GAO note.] 

GAO note: Omitted material relates to matters not 
pertinent to this report. 

Enclosure  (1) 
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1'1. Navy Pos i t ion  

While the re  a r e  no recommendations, the  f i n d i n g s  and conclusions 
address  s p e c i f i c  main a reas .  Comments a r e  o f fe red  i n  these  areas. 

With regard t o  G A O I s  statement on Page 14 of the  r e p o r t  t h a t  
'$the DASH weapon system was plagued by a high loss ra te" ,  the  loss of 
only 362 drones of the  750 drones purchased, was f a r  less than a n t i -  
cipated based on the  planning f a c t o r s  es tab l i shed  i n  1957. A t  t he  
i n i t i a t i o n  of t h e  program i n  1957, the  Weapon System Planning Fec to r  
f o r  the  Drone Anti-Submarine Weapons System es tab l i shed  a MTBL (Mean 
Time Between Loss) of 25 hours. During t h e  per iod 1964 through 1966 
a t o t a l  of 12,  152.4 hours were flown w i t h  152 l o s s e s  (on an MTBL of 
79.9 hours).  During the  period from January 1967 through Apri l l  1969 
26,500.4 hours were flown with  183 losses  (MTBL of 144.8 hours j .  

To f u l l y  evaluate  the  DASH Weapon System, the  development 
and a c q u i s i t i o n  of the Drone Control System ( S R W - 4 )  must be included 
as w e l l  as the  small ,  l ightweight drone he l i cop te r ,  The con t ro l  
system, both a i rborne and ground, has con t r ibu ted  t o  a major por t ion  
of the  drone losses .  

A s  t o  t h e  cos t  of the  program t o  da te ,  t h e  q u a r t e r  of a 
b i l l i o n  d o l l a r s  includes  sh ip  modif icat ion,  drone con t ro l  systems, 
drones,  s p e c i a l  support  equipment, spa res  and pub l ica t ions .  

b. Concurrent Deyelopment and Procurement of DASH 

(1) GAO s t a t e s  on pages 1 ,5 ,b  and 7 of the  r e p o r t  t h a t :  

( a )  the  Navy ordered t h e  drones i n t o  production before  
they were f u l l y  developed and t e s t e d .  

(b) i n  January 1960, when modif icat ions  were completed 
on the  f i r s t  sh ip  involved i n  the  program, a "ship t o  drone gap" 
appeared; t h i s  gap, together  wi th  the  c a p a b i l i t y  the  drone he l i cop te r  
was expected t o  a f f o r d  t h e  f l e e t ,  was a major f a c t o r  leading t o  pro- 
duct ion before  f u l l  development and t e s t i n g .  

Comment. Before production was i n i t i a t e d  f o r  the  drone 
vehicles ,  experimental  f l i g h t s  were conducted t o  prove the  system 
concept. I n  1958, modif icat ions  were made t o  a manned ro tocyc le  and 
f l i g h t  tests were conducted. I n  add i t ion ,  the  f i rs t  drone f l i g h t  
wi th  a s a f e t y  p i l o t  was made i n  October 1959. 

The modif icat ion of the f i r s t  sh ip  was completed i n  January 
1960. The Navy w a s  embarked on  a l a rge  scale modernization which 
included an e f f o r t  t o  upgrade the  dest royers .  This  e f f o r t  was c a l l e d  
F l e e t  Rehab i l i t a t ion  and Modernization (FRAM) program. I n  d e s t r o y e r s  
the FRAM overhaul required about one year t o  complete. 

'GAO note: 

The hanger 

After r e c e i p t  of the Navy comments, a Navy o f f i -  
cial  informed GAO that the s ta t is t ics  i n  t h i s  
paragraph w e r e  incorrect .  Information obtained 
during GAO's review shows t h a t  the  MTBL of 
79.9 hours shown above should be 73.2 hours and 
the  MTBL of 144.8 hours should be 78 hours. 
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a.id f l i g h t  deck  f o r  DASH were combined as a p a r t  of t h i s  e f f o r t .  
S e p a r a t i n g  the UASH m o d i f i c a t i o n s  and  t h e  rest of  FlWFl i n  o r d e r  t o  
accomsifodate E l e e t  i n t r o d u c t i o n  was n o t  f e a s i l l e .  

To p r o v i d e  remote d r o n e  c o n t r o l s  l o r  i n s t a l l a t i o n ,  a c o n t r a c t  
was e x e c u t e d  f o r  d e l i v e r y  commencing i n  Deceniber 1561. By September  
1562,  39 c o n t r o l  s y s t e m s  had been d e l i v e r e a .  The  Navy a c c e p t a n c e  o f  
d r o n e  E v e h i c l e s ,  l e s s  s u p p o r t  , commenced i n  Sep tc f iber  1961 (15-DSN-3). 
The a c c e p t a n c e  and i n t r o d u c t i o n  i n t o  t h e  F l e e t  of DASH 
v e h i c l e s  (42-USN-3) connenced i n  Iioyember 1462. 
t e s t i n g  of a coaxial manned h e l o  and a drone h e l i c o p t e r  w i t h  a s a f e t y  
p i l o t  p r o v i d e d  t h e  a s s u r a n c e s  and j u s t i f i c a t i o n ,  upon which t h e  i n i t i a -  
t i o n  o f  p r o d u c t i o n  of d r o n e  h e l i c o p t e r s  WRS based.  

p r o d u c t i o n  
S u c c e s s f u l  f l i g h t  

( 2 )  GAO states on page 7 of t h e  r e p o r t  that i n  the 35 month 
p e r i o d  from 1)ecember 1960 t o  Deceniber 1963 t h e  Kavy o r d e r e d  127 QH-50C 
d r o n e s  a l t h o u g h :  ( a )  t h e  t e s t  propram was conduc ted  and r e v e a l e d  a 
l a r g e  number of d e f i c i e n c i e s ,  ( b )  27 d r o n e s  c r a s h e d ,  and ( c )  QH-SOC 
d r o n e s  were grounded far ahout b$i months in 1963 b e c a u s e  of equipment  
p rob lems .  

Comment. Dur ing  t h i s  p e r i o d :  ( a )  t h e  test program i n c l u d i n C  
B L S  (Board of l n s p e c t i o n  and S u r v e y )  was conduc ted  and t h e  d e f i c i e n -  
c jcs  r e v e a l e d  were c o r r e c t e d ;  (b) t h e  27 d r o n e s  were lost  from c a u s e s  
i n c l u d i n g  human e r r o r s ,  c o n t r o l  g u i d a n c e  equipment  and v e h i c l e  m a l -  
f u n c t i o n ;  and ( c )  t h e  problems c a u s i n f :  t h e  4% months g r o u n d i n g  i n  1363 
d i d  noL becoae  a p p a r e n t  d u r i n g  t h e  e a r l i e r  test  program. 

(3) Cln page  8 ,  GAU s t a t e s  t h a t  t h e  QH-50C d i d  no t  have  t h e  
r e q u i r e d  a l l - w e a t h e r  c a p a b i l i t y  and g u i d a n c e  a c c u r a c y .  

Comment. The Qii-50C DASH v e h i c l e ' s  per formance  was n o t  sa t i s -  
f a c t o r y  i n  r a i n  and i n  i c i n g  c o n d i t i o n s .  O t h e r  a s p e c t s  of t h e  a l l  
w c n t h c r  r e q u i r e m e n t  were s a t i s f i e d .  However, t h i s  i s  n o t  c o n s t r u e d  t o  
mean t h a t  UASH w 3 s  meant t o  f l y  i n  e v e r y  c o n c e i v a b l e  w e a t h e r  c o n d i t i o n .  
As t o  t h e  g u i d a n c e  a c c u r a c y  of t h e  QH-50C Xeapon Sys tem,  t h i s  was con-  
s i d e r e d  a c c e p t a b l e  as a r e s u l t  of OL'EVAL ( O p e r a t i o n a l  E v a l u a t i o n )  T e s t  
R e p o r t ,  Phase 11, d a t e d  24 A p r i l  1964.' I n  a d d i t i o n ,  m o d i f i c a t i o n s  to  
improve r a n g e  and per formance  were made on  t h e  QH-50C; some of t h e s e  
improvements were a d i r e c t  r e s u l t  o f  f l e e t  tests. These  improved p e r -  
formance c h a r a c t e r i s t i c s  become D p a r t  of  t h e  s p e c i f i c a t i o n  f o r  t h e  
QH-50D. 

c.  T e s t  nnd E v a l u a t i o n  Program 

Beginn ing  on page 9 ,  GAO d i s c u s s e s  t h e  three p h a s e s  o f  t h i s  
program: (1)  t e c h n i c a l  e v a l u a t i o n ,  ( 2 )  BIS, and ( 3 )  o p e r a t i o n a l  
e v a l u a t i o n .  

( 1 )  T e s t  and E v a l u a t i o n .  GAO s t a t e s  on  page  9 t h a t  a t  the  
t i i ze  o f  t h e  rev iew,  t h e y  were u n a b l e  t o  d e t e r m i n e  t h e  n a t u r e  o r  t h e  

'GAO note :  The test r e p o r t  s t a t e d  t h a t  t h e  guidance accuracy 
d i d  not meet t h e  ope ra t iona l  requirement but  
w a s  considered acceptable .  
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r e s u l t s  of t h e  t e c h n i c a l  e v a l u a t i o n  phase,  because  Navy o f f i c i a l s  
d i d  n o t  know which tests were. made; t h i s  l ack  of knowledge a p p a r e n t l y  
r e s u l t e d  because tlic c u r r e n t  key DASH o f f i c i a l s  are relat ively new t o  
t h e  program. 

Comment. Technica l  Eva lua t ion  ( t h e  C o n t r a c t o r  Demonstration) 
was made on t h e  QH-SOC/QH-SOD to  c e r t i f y  t h e  performance o f  t h e  DASH 
Weapon System as equipment ready f o r  BIS. 
r e p o r t s  have been loca ted  and a r e  a v a i l a b l e  f o r  review? 

C o n t r a c t o r  Demonstration 

(2) BIS r e p o r t s .  
r e p o r t  on t h e  BIS t r ia ls  recommended t h a t  t h e  QH-50C be f i n a l l y  
accepted  f o r  s e r v i c e  use provided s a t i s f a c t o r y  c o r r e c t i v e  a c t i o n  was 
taken on 13 d e f i c i e n c i e s  c l a s s i f i e d  as mandatory and recommended 
c o r r e c t i o n s  on  27 a d d i t i o n a l  d e f i c i e n c i e s .  
GAO states on page 12 t h a t  major conc lus ions  reached from t h e  BIS 
t r ia ls  were t h a t :  (a) DASH should s a t i s f a c t o r i l y  perform i ts  ASW 
miss ion  upon c o r r e c t i o n  of t h e  12 d e f i c i e n c i e s ,  and (b) DASH was n o t  
s a t i s f a c t o r y  f o r  o p e r a t i o n  under i c i n g c o n d i t i o n s  and had l i m i t e d  
c a p a b i l i t y  f o r  o p e r a t i o n  i n  r a i n .  

Page 10 of t h e  r e p o r t  states t h a t  t h e  f i n a l  

With r ega rd  to t h e  QH-SOD, 

Comment. c o r r e c t i v e  a c t i o n  to  enab le  f l i g h t  under i c i n g  
and r a i n  c o n d i t i o n s  w a s  taken by i n s t a l l i n g  f i b e r g l a s s  b l ades  on t h e  
QH-50D; t h e s e  b l a d e s ,  capab le  of be ing i n s t a l l e d  on  t h e  QH-50C, 
inc luded h e a t i n g  mats f o r  a n t i - i c i n g  and l ead ing  edge e r o s i o n  s t r i p s  
p reven t ing  r a i n  e ros ion .  C o r r e c t i v e  a c t i o n  was implemented on t h e  
o t h e r  d e f i c i e n c i e s  noted.  

(3) Opera t iona l  Evaluat ion .  GAO states on page 11 t h a t  
OPTEWOR (Opera t iona l  T e s t  and Eva lua t ion  Force)  recommended t h a t  t h e  
QH-50C be accepted  f o r  service use  c o n t i n g e n t  upon (a) t h e  r edes ign  of 
QH-50C a v i o n i c s  t o  p r e v e n t  uncommanded f u n c t i o n s  and (b) t h e  i n s t a l -  
l a t i o n  of a r a d a r  augmentation d e v i c e  on t h e  drone.  
other recommendations, n o t  a f f e c t i n g  t h e  c o n t i n g e n t  approval ,  r ega rd ing  
t h e  o p e r a t i o n a l  and tactical u s e  of t h e  QH-50C. 

OPTEVFOR made 

Comment. The r eco rd  shows t h a t  d e f i c i e n c i e s  have been cor-  
r e c t e d  where r e q u i r e d ;  however, i t  was determined t h a t  c o r r e c t i o n  of 
t h e  o t h e r  d e f i c i e n c i e s  would n o t  be  accomplished because  of t h e  impact 
on  system e f f e c t i v e n e s s  and program cost. 

d. F l e e t  Experience w i t h  DASH 

On page 14, GAO states t h a t  DASH d rones  d e l i v e r e d  to  t h e  
f l e e t  do n o t  have a l l  t h e  c a p a b i l i t i e s  t h a t  haye been p r e s c r i b e d  f o r  
them. 
b i l i t i e s  even though, as f a r  back as August 21, 1957, i n  t h e  b a s i c  
development c h a r a c t e r i s t i c  €or  t h e  drones ,  t h e r e  were requi rements  
c a l l i n g  f o r  t h o s e  c a p a b i l i t i e s .  

For  example, f l ee t  d rones  do n o t  have c e r t a i n  CLASSIFIED capa- 

'GAO note: Revisions have been made in this report as a 
result of the information provided to us by 
the Navy on this matter. 
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-_c_ Comment. Drones de l ivered  to the  f l e e t  do not  hnve all 
c a p a b i l i t i e s  prescribed €or them i n  the  1957 planning period due to 
changes i n  SOR (Specific Operational Requirements). The SOX conta ins  
t h e  prescribA capabilities for the drones del ivered to the fleet; 
the r e q u i r w e n t  €or the classified capability was eliminated by the  
Office of the Chief of Naval Operations. 
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PRINCIPAL OFFICIALS OF 

THE DEPARTMENT OF DEFENSE AND 

THE DEPARTMENT OF TEE NAVY 

RESPONSIBLE FOR ADMINISTRATION OF ACTIVITIES 

DISCUSSED I N  THIS REPORT 

Tenure of office 
From 

DEPARTMENT OF DEFENSE 

SECRETARY OF DEFENSE: 
Melvin R. La i rd  
Clark M. Cl i f ford  
Robert  S. McNamara 
Thomas S.  Gates, Jr. 
N e i l  H. McElroy 
Char les  E. Wilson 

Jan .  1969 
Mar. 1968 
Jan .  1961 
Dec. 1959 
O c t .  1957 
Jan .  1953 

DEPARTMENT OF THE NAVY 

SECRETARY OF THE NAVY: 
John H, Chafee 
Paul  R. I g n a t i u s  
Paul  H. Nitze 
Fred Korth 
John B. Connally 
W i l l i a m  B. Franke 
Thomas S. Gates, Jr. 
Char les  S. Thomas 

CHIEF OF NAVAL OPERATIONS: 
Admiral Elmo R. Z u m w a l t ,  Jr. 
Admiral Thomas H. Moorer 
Admiral David L. McDonald 
Admiral George W. Anderson 
Admiral Ar l e igh  A. Burke 

Jan.  1969 
Aug. 1967 
Nov. 1963 
Jan .  1962 
Jan .  1961 
June  1959 
Apr. 1957 
May 1954 

J u l y  1970 
J u l y  1967 
Aug. 1963 
Aug. 1961 
Aug. 1955 

To - 

Presen t  
Jan.  1969 
Feb. 1968 
Jan. 1961 
Dec. 1959 
O c t ,  1957 

P resen t  
Jan.  1969 
June 1967 
Nov. 1963 
Dec. 1961 
Jan. 1961 
June 1959 
Mar. 1957 

P resen t  
June 1970 
J u l y  1967 
J u l y  1963 
Aug. 1961 
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P R I K C I P A L  O F F I C I A L S  OF 

THE DEPARTMENT O F  DEFENSE AND 

THE DEPARTMENT OF THE NAVY 

RESPONSIBLE FOR ADMINISTRATION OF A C T I V I T I E S  

DISCUSSED I N  T H I S  REPORT (continued) 

Tenure of o f f i c e  
To F r o m  - 

DEPARTMENT O F  NAVY (continued) 

COMMANDER, NAVAL A I R  SYSTEMS COM- 
MAND: ( f o r m e r l y  C h i e f ,  Bureau 
of  N a v a l  Weapons) 

R e a r  A d m i r a l  T. 3. Walker Feb. 1969 
R e a r  A d m i r a l  R. L. T o w n s e n d  May 1966 

CHIEF, BUREAU O F  NAVAL WEAPONS: 
R e a r  A d m i r a l  A l l e n  M. Shinn May 1964 
R e a r  A d m i r a l  W. T. H i n e s  

(act ing) Mar. 1964 
R e a r  Admiral K. S.  Masterson Nov. 1962 
R e a r  A d m i r a l  Paul D. S t roop  Sept .  1959 

CHIEF, BUREAU OF AERONAUTICS: 
R e a r  A d m i r a l  R o b e r t  E. D i x o n  July 1957 

Present 
Feb. 1969 

A p r .  1966 

May 1964 
Mar. 1964 
Oct. 1962 

D e c .  1959 

U.S. GAO Wash., D.C. 
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