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The pick of the Center's beauties are looking to the em­
pl-Oyees at the A nnual Employees Picnic tonight to com­
plete the choice of one of them as Miss NASA -Lewis. 
C0ntestants from front to rear, left to righ t, are: Nancy 
Cores and Sandy K ocsi.!; Diane Barfield, Chris Sch­
neider and Linda Garlitz; Sherrill Whi te and Eleanor 
Hart. Not pictured was Maryann Visi. ( John Marton 
photo) 

Office maintains records 
o f w o r k performance, 
grades, and areas of inter­
est of each co-op, and rec­
ommends w or k assign­
ments which complement 
the student's formal train­
ing. 

The four recent grad­
uates who have joined the 
staff are: 

Joseph H e mminger, 
graduated in May from the 
University of Detroit with 
B.S. and M.S. degrees in 
mechanical engineering. He 
is now assigned to the Test 
Operations Section, Facil­
ity Operating Branch of 
the Space Power Facility 
Division at Plum Brook. 

Robert Ziemke, a lso in 
P lum Brook's SPF Divi­
sion, Engineering and Test 
Installation Branch. Ziem­
ke graduated last month 

Recently graduated engineers Robert Ziemke (left) and 
Joseph H emminger apply their talen ts to tasks with the 
Space Power Facili ty at Plum Brook. 

Gregory Reck is investigat ­
ing improved perf ormance 
of advanced afterburner 
designs for the Airbreath­
ing Engines Division. 

(John Marto,i photo) 

James Triner ts studying 
corona detection and de­
gradation on flight hard­
ware for the Spacecraft 
Technology Division. 

(John Marton photo) 
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Lewis shares in pride 

Apollo mans moon 
The Apollo program haa been 

described at various Ume1 by 
astronaut..s, engineers, space 
agency officials and news paper 
e<lltorlals 1LS a magnificent 
"team effort." I ndeed, the team 
which Is accomplishing t h is 
complex program to explore 
the Moon comprises hundreds 
of thousands of government 
and contrac tor employees 
throughout the nation. 

Among the shapers or his• 
tory in the early year.i or the 
s pace program was J..ewis' DI• 
rector, Dr. Abe Silvel'!ltei n. In 
1958, when he was Associa te 
Director ot Lewis. Or. Silver• 
s tein was callee! to Washington 
to help organize NASA, which 
was, as the successor or Na• 
Uonal Advisory Committee for 
Aeronautics 4NACAI, t o b<> 

News gets 
'new look' 

A t a ti me when fashions 
tend toward brevity, the 
" new look" for the Lewis 
News is adding length, 
rather than shortening up. 
The size change, effective 
this issue, presents a five. 
column, wider and longer 
newspaper, which folded 
will equal t he size of stand­
ard correspondence paper. 

The format provides a 
greater amount of copy per 
issue, more versatile copy 
layout, and with a slightly 
larger type face, should 
present a more pleasant 
and interesting appearance. 

Some of the standard 
features will take on new 
names, a nd new ones will 
be added when possible, to 
continue " presenting the 
Lewis Research Center 
story in terms of its people, 
its purpose and its prog­
ress." 

lhe nation's civilian agency ror 
m eeting the challenge of spa~. 

Among lhe many mlS1Jions 
conceived at tha t lime was n 
ma nned journey to the Moon 
and ba ck. Dr. Silverstein him• 
selr named It "Apollo" arter 
one of the most versatile or the 
Greek gods. Dr. Silverst ein re­
ealls he c hose the name arter 
perusing a book or mythology 
a t home one evening, ea rly In 
1960. He thought that the 
Image of '"Apollo rid ing h Is 
eha rlot across the Sun was a p• 
propriate to the grnnd scale or 
the prooosed program." 

ht thP. late 1940'8 Lewla 
used very small thrust cham­
bers in the range of 100 to 1,-
00-lbs. thrust. Over the course 
of the next deeade, rocket en­
gineers and .scientists experi ­
mented with a variety o f 
thrus t chamber designs to 
achieve high combustion em ­
ciency and smooth burning; 
and they measured h ea t trans­
fer rates within the thrust 
chamber and demonstrated how 
to cool the chamber a nd nozzle 
with liquid hydrogen. Si nce 
hydrogen, the lightest of the 
elemen ts, in its liquid s ta t e 
boils a t . 423• F ., and t he ox i­
dizer. liqu id oxygen . Is 11tored 
at -297 ° F., another major con• 
cern was how to handle the cry­
ogcn:c propellants themselves. 

By 19.~8. as the United States 
entered the space b11sincs11. th<' 
I .,.w1,, Center ha d test ed a full y 
cooled, liquid hydrogen -liquid 
oxygen thnist chamber at the. 
then. large scale of 20.000 lr>s. 
thnist. 

The experience Lewis pro­
pulsion experts gained In th(' 
field of high energy propellants 
later led to the development of 
the 15,000 lb. liquid hydrogen• 
llquid oxygen engine dcsl· 
natcd RL- 10. To·o or theke C'n• 
gines power the u pper s tage of 
lhe Atlas-Centaur launch ve­
hicle that has been under Lewis 
management since 1062. (At· 
las-Centaur launched the Sur­
V(')'Or spacecraft thnt landed 
on the moon. a nd the Mariner 
spacecraft that will n y b~· 
Mars on July 31 and Aug. 5. 

Much of the same technology 
developed by Lewis for Centaur 

N 

was particularly a pplicable to 
the J-2 liquid hyd rogen-oxygen 
engines or the Saturn second 
stage IS-Ill . 

Consequently a number or 
Lewis start members - men 
by then well experlenced in 
high energy propulsion systems 
- were called upon by NASA 
Headquarters to serve on the. 
technical assessment t e a m s 
which recommended lhe con­
tractor to build the F •l and J. 
2 engines. Dr. Silverstein chair• 
cd the Source Board which 
made the fin al selection of the 
t-~-1 contractor. Work began on 
the F-1 e ngine, the natlon'R 
la rgest. in 1958 a nd on the J -2 
in 1960. 

During the course of develop• 
ment or these engi nes. Lewi!! 
continued its technical support 
in the rorm of consultation 
with NASA's Marsh a ll Space 
Flight Center , Hu ntsville, Ala. 
Melvin H artmann a nd Ambrose 
Gi nsburg, Lewis fluid syst em s 
engineers. serve<! on a Marsh all 
committee to review problems 
being experienced by the F-1 
turbopump. 

These and other spccia lisls 
serve<! as consultants on a J-2 
review commllt~. Among the 
topics discussed and of particu­
lar inte rest to the Lewis me n 
was the inducer, that compo-

( Continued on Page .! ) 

Four co-ops join staff 
An excellent opportun- from Cleveland State Uni­ Branch, Airbreathing E n­

ity to earn while learning versity with a bachelor's gines Division. 
is available to college stu- degree in electrical en­ James Triner , who re­
dents at six universities gineering. ceived his bachelor's degree 
through the Lewis co-op Gregory Reck, a recent in electrical engineering 
program. F o u r recent graduate from the Univer­ from Cleveland State. He 
graduates of the program sity of Cincinnati with a now works in the Test and 
are beginning full - time B.S. degree in aerospace Evaluation Section of t he 
careers at Lewis and Plum engineering. Reck is as- Spacecraft Technology Di-
Brook. signed to the Combustion vision. 

Once on-board, students 
usually work one quarter 
and study o n e quarter, 
a lthough this may be alter­
ed according to an individ­
ual's scholastic schedule. 
During the five-year pro­
gram, the Lewis Training 

STEPPI NG INTO HISTORY - On July 21 astronaut 
Neil Armstrong -is scheduled to place his left foot onto 
tM lunar surface as seen in the practice session above. 
The right foot still rests in the lunar module footpad. 

M 
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James U seller dies 
James Useller, aeronautical research scientist in the 

Spacecraft Technology Division, died June 29 following 
a brief illness. 

Joining Lewis upon his graduation from Carnegie 
Tech in 1948, Useller assisted in experimental develop­
ment of turbojet thrust augmentation devices including 

TYPICAL l\·1ARINER TV COVERAGE OF MARS 

high temperature afterburners. He 
was involved in the Center's re­
search of unconventional fuels for 
turbojets including metallic slur­
ries, boron compounds and the use 
of hydrogen to increase operating 
altitudes and extend aircraft 
ranges. Useller trained the original 
astronauts in the use of the man­
ua1 attitude controller for the Mer­
cury space vehicle and contributed to the knowledge of 
ocular nystagmus, an involuntary eye oscillation that oc­
curs during aircraft maneuvering. While associated with 
the Flight Operations Branch, Useller supervised the 
design, development and testing of recovery systems for 
retrieval of data nose cones fired from Aerobee rockets 
at Wallops Island. Since 1966 he had been associated 
with the Zero Gravity Research Facility. 

Mariner twins perform 
after six-month journey 

The author of several technical papers, Useller was 
a full fellow in the Royal Aeronautical Society. He was 
secretary of the Lewis Sportsmen's Club. 

After traveling over 225 
million miles in little more 
than six months, the Marin­
er '69 twins will soon meet 
the challenge of helping 
determine whether or not 
the environment on the 
planet Mars is suitable for 
life. 

The project responsibil­
ity for the Mariner '69 mis­
sion is assigned to the J et 
Propulsion Laboratory, 
managed for NASA by t he 
California I n st i tut e of 
Technology, Pa sade na, 
Calif. The launch vehicle 
responsibility rests with 
the Lewis Launch Vehicles 
Division, which managed 
the dual launches on Atlas­
Centaur vehicles. 

planet Jul y 31, with its sis­
ter, Mariner VII, following 
five days later on a polar 
pass. In this way the twin 
spacecraft can furnish data 
as different as possible 
from the standpoint of 
Martian geography and cli­
mate. 

Each of the 900-pound 
Mariners is equipped with 
two televis ion cameras to 
photograph the disc of 
Mars durin g the approach 
to the planet and the sur­
face during fly-by. The res­
olution of the surface pic­
tures is expected to be 
about 900 feet, compared 
with two miles in resolu­
tion which the Mariner IV 
took in its 1965 flight. 

Survivors include his father, Walter J ., a brother 
Walter F., and a sister, Mrs. Teresa Tritsch all of Penn­
sylvania. Useller wat: buried at Gettysburg National 
Cemetery. 

Two appointed to FEB 
New appointments to the 

Cleveland Federal Execu­
tive Board for 1969-70 in­
clude the appointment of 
Richard Tilton of the Per­
sonnel Division as FEB 
Program Chairman and Dr. 
Betty Del Duca of the Di­
rect Energy Conversion Di­
vision as Chairman of the 
Federal Women's Program. 

The Federal Executive 
Board is established unde-r 
the direction of the Presi­
dent of the United States 
to coordinate and interlock 
Federal efforts and pro­
grams in urban areas. 

Mariner VI, launched 
last Feb. 24, will fly past 
the equator of the red 

Two instruments, an in­
frared spectrometer and an 
ultraviolet spectrometer, 

Dr. Charles D. Ferraro 
of the Personnel Division 
has completed a year as 
Chairman of the E q u a 1 
Employment Opportunity 
Committee. The Center Di­
re<:tor, Dr. Abe Silverstein, 
was the FEB's first Chair­
man in 1967-68 and re­
mains a member of the 
FEB Policy Committee. 

Michael Halloran of the 
Veterans Administration 
has succeeded Internal 
Revenue's Frank Turbett 
as FEB Chairman for 
1969-70. 

Morthland 
is retiring 

John E. Morthland, a 
painter in the Building and 
Maintenance Section of the 
Plant Services Division, re-

tired July 

will probe the atmosphere 
of Mars. An occultation ex­
periment, passing radio 
signals through the Mar­
tian atmosphere while the 
spacecraft swings behind 
the planet, will yield data 
on atmospheric pressures 
and densities. 

The Mariner '69 flights 
are a second step in the 
Mars investigation series. 
The first fly-by was in 
1964-65. In 1971 two Mari­
ner-type vehicles will orbit 
Mars for three months, 
performing experiments 
similar to the Moon's Lu­
nar Orbiters series. The 
1973 proposed mis si o n, 
Project Viking, involves 
two spacecraft orbiting 
Mars and detaching soft 
landers to descend to the 
surface. 

Tracking and communi­
cations for the '69 mission 
is handled by the Deep 
Space Network, operated 
for NASA by JPL. 

Coapman 
merits DFC 

Just prior to being trans­
ferred to Wright-Patter­
son Air Force Base in Day­
ton, Col. A. Lincoln Coap­
man was awarded the Dis­
tinguished Flying Cross 
for meritorious service 
during a combat mission in 
Vietnam. 

17. Morth­
land joined 
L ewis in 
J uly 1961 
a n d had 
worked here 
as a steam­

plant operator before be­
coming a painter. We wish 
him and his wife, Ellen, a. 
happy and active retire­
ment. 

Center atory In term.s of 
on alternate Fridays, the News 

Resea.Tch Center, National 
Road, C le , ·eland, Ohio 

or !Jent. to Room 2 18, Ad. Bldg., 
on. 

. George T. H oy 

i 

Recruiter reminisces 

Moonman started at Lewis 
by 

Dr. Robert W. Graham 

(Ed. note: Dr. Graham, head of the Ex­
perimental Heat Transfer Section, Physics 
and Chemistry Division, was a personnel 
recruiter for NACA/ NASA until 1959. 
This article gives his reflections of an in­
terview with Purdue University senior 
Neil Armstrong in 1955). 

If I had been asked, ten years ago at 
the completion of my recruiting assign­
ment for NACA/ NASA , which college 
student had impressed me the most in 
my interview with him, I would have un­
hesitatingly answered "Neil Armstrong." 

Armstrong made 
a direct request as 
he opened the inter­
view at Purdue Uni­
versity in 1955 by 
saying that he had 
always wanted to 
become a NACA 
test pilot. T h i s 
handsome, clean-

DR . G R A HAM cut young college 
!:ienior was articulate and self assured. 
His ambition was backed up by the fact 
that he learned to fly at the age of 16. 
I asked him what experience he had and 
he modestly stated that he had over 1,000 
hours of experience flying high-speed jet 
aircraft with the U.S. Navy. He entered 
college at Purdue after his military ser­
vice because he knew that a prerequisite 
for test pilot status was a degree in en­
gineering. 

1n encouraging Armstrong to join the 
NACA ranks, I talked to him about the 
pros!)ects in high-speed sub-orbital flight 
which was currently under study. Also, 
just a year before, the X-15 program had 
been approved, and we talked of the pos­
sibility that he might find an opening at 
Edwards Flight Research Center for test 
pilot training. 

Armstrong's interest in flying was 
very great, and he said he would be will­
ing to hire on in any capacity that might 
lead him to test pilot training. NACA 
salary offers in 1955 were not too com­
petitive, and we were emphasizing the 
fringe benefits and advanced education 
assistance for applicants. Yet not once 
in this interview did Armstrong mention 
salary. His career flying interest seemed 
to overshadow all other considerations. 

I was so impressed by the qualifica­
tions and determination of this young 
man that at the close of tl\_e interview I 
assured him that he would receive an of­
fer from Lewis or Edwards. Lewis did 
accept Armstrong as a member of its 
flight crew in February, 1955 and a few 
months later he transferred to Edwards 
Flight Research Center in California. 

THE LE\VIS NE\ VS pn?k.nts the Lewis Research 
It• p,cople, Its pu rpose Hnd 118 11rogl'C8s. Published 
Is 11roduced by the Public lnfom1atlon Office, Lewis 
A eronautics and Space Administration, 21000 Brookpark 
441". 

News Items s hould be phoned into PAX 214'0, 
Mall Shop S-11. Deadline Is ten days prior to publicati 

Editor . 
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nent which draws the boiling 
cold hydrogen Into the pumps. 
Previous research conducted on 
this component at Lewis' Plum 
Brook Station near Sandusky, 
Ohio, helped verify data of the 
Marshall Center that showed 
the inducers would permit a de­
sired low pressure in the fuel 
tank. 

Lewis also assisted a Mar­
shall task group In achieving 
combustion stability in the F-1 
engine. Dr. Richard Priem, ex­
perienced in advanced rocket 
combustion, was one of t h i s 
group studying the "rocket 
screaming", a phenomenon 
caused by strong resonant pres­
sure waves and which can de­
stroy a rocket engine in sec-
onds. 

One other area of consulta­
tion with Marshall during the 
F-1 development was on fabri­
cation of the thrust chamber. 
Walter Russell. a fabrication 
specialist served on the com­
mittee to review the materials 
and processes for the fabrica­
tion of the furnace-brazed 
lhrust chamt:er and its jacket. 

Staff members also lent their 
technical knowledge to other 
areas of the Apollo propulsion 
systems. Early studies were 
conducted at Lewis on the type 
or storable propellants to be 
carried on the upper stage of 
the Saturn V vehicle and on the 
spacecraft. 

The Center's unique Zero­
Gravity Facility was called up­
on to do two jobs for the Apol­
lo progMlm. Tn mi<l-lAAO, <'ll· 

gineers used this facility to 
help solve the problem of re­
starting lhe Service Module's 
propulsion system in space. Us­
ing surface tension phenomena 
observed during these studies, 
Lewis engineers assisted in de­
signing a retainer for the pro­
pellant in the fuel tank. This 
retainer would keep enough 
propellant at the bottom of the 
tank to ensure that propellant 
would enter lhe pump and re­
start the engine. 

The Zero-Gravity Facility 
was used to help solve a similar 
problem In the STVB third 
stage of the Saturn V for the 
Marshall Center. In flight 
when the SIVB engine shuts 
down, auxiliary hydrogen-per­
oxide th rusters are turned on 
to settle the sloshing propel­
lants. During the coast phase 
the propellants are maintained 
in the bottom of the fuel tank 
by the thrust obtained when 

boiled off hydrogen gas is duct­
ed through a small thruster 
system. Studies in the Zero-G 
Facility were able to determine 
lhe proper size of these various 
thrusters. 

One of the astronaut's con­
cerns about how weightlessness 
in space might affect fuel cell 
performance drew helpful in­
formation from Lewis too. Fuel 
cells are carried aboard the 
Service Module to provide elec-
trlc power to spacecraft sys-
terns. Consequently, Lewis re-
searchers investigated this area 
and made known to the 
Manned Spacecraft Center that 
the condenser of the fuel cell 
did not depend on gravity to 
operate properly. Lewis also 
was asked by MSC to deter-
mine the heat transfer charac-
teristics of the condenser; this 
information was used in a com­
puter simulation of the space­
craft's electrical power subsys-

During 1967 Lewis engineers 
were consulting on the overall 
combustion and system stability 
of the Lunar Module ascent en­
gine. the critical propulsion 
system for the Ascent Stage 
which returns the astronauts 
from the moon to lunar orbit. 
John \Vanhainen. a chemical 
rocket expert, was part of a 
task group to overcome the 
high frequency combustion in­
stability noted In the engine. 
Two other engineers, Robert 
Dorsch and Leon Wenzel, ran 
analog computer analyses of 
low frequency combustion in­
s tahltlty characteristics. 

The Center's 8x6,foot tran­
sonic and 10x10-foot supersonic 
wind tunnels were used In ex­
tensive tests on models of Sa­
turn booster stages. The first 
such tests were made in the 
late 1950's when engineers stud­
ied base flow and heating 
tests on the SIB booster, the 
eight-engine first stage of the 
Saturn I. The 1/45th scale 
model had real, working rocket 
engines of 250 lbs. thrust each. 
Data were taken over a range 
of speeds from t akeoff to Mach 
3.5 and of altitudes from sea 
level to 150,000 feet. This simu­
lation of actual flight condi­
tions provided valuable infor­
mation on lhe pressure and 
heat loads experienced on the 
base and engine's compartment 
of the SI vehicle. 

In the 1964-1966 period base 

Saturn V. Also, the force re­
quired to move the engine noz­
zles for directional control had 
to be measured. These measure­
ments helped determine the 
size of the actuators required 
to gimbal the engines. 

In all manned missions, safe­
ty of the public, the astronauts, 
and the operating crew, is a 
major concern to the NASA. In 
case a mission must be ter­
minated early, one of the first 
opliorui the astronauts have is 
to employ the Launch Escape 
Vehicle and Tower which 
stands atop the Command 
Module. This escape system 
propels the Command Module 
out and away from the Saturn 
V. During 1964 tests were 
made on the system in the Lew-
is Research Center's 8x6 tunnel 
at the request of the Manned 
Spacecraft Center. In the tun­
nel, a model of the escape sys­
tem attached to the Command 
Module was released at various 
angles to determine its stability 
under simulated flight condi• 

Safety was the subject that 
brought I. Irving Pinke!, now 
Lewis' Assistant Director for 
Aerospace Safety, to serve as a 
consultant to the Apollo 204 
Review Board. In that capacity 
and as a member of the team 
which investigated the causes 
of the spacecraft fire which 
took the lives of th ree astro­
nauts early in 1!)67, Pinkcl help• 
ed to recommend change!! in 
the capsule to prevent a futur<' 
tragedy. 

Through extensive consulting 
on fracture mechanics. Lewis 
professionals have assisted in 
improving both the more than 
140 pressure vessels of the Sa­
turn V, and the SIT fuel tank. 
Particular contributions by 
Lewis materials scientists to 
the construction of pressure 
vessels included improved test 
methods, and methods of design 
and analyses based on new con­
cepts in fracture mechanics 
technology. Other material,; 
scientists and engineers pro­
vided fracture research data on 
the critical weldments of the 
STI fuel and on the tank ma­
terial itself; they also recom­
mended c ryogenic proof tests, 
and suggest ed flight conditions 
to reduce win loads on the ve­
hicle. 

Thus, Lewis scientists and en­
gineers, like thousands of oth­
ers who have served the Apollo 

On Jul y 21 astrn11aut Neil Armstrong is scheduled to 
plant the American flag on the lunar soil, iii view of 
millions the world over via direct TV broadcast. 

Lewis technicians checked out a model of the one and 
a half million pound thrust Saturn booster which was 
being readied for base heating problem studies in the 
Center's supersonic wind tunnel. 

Dynamic stability tests of the Apollo command module 
A 1/ 20th scale model of the Saturn 1-B launch vehicle was finally checked before and its launch escape system were performed in the 
aerodynamic and load tests were conducted in the Lewis 10x10-foot supersonic wind Lewis 8x6-foot transonic wind tunnel. Scale mode[tj were 
tunnel. Lewis supported Marshall Space Flight Center in the Apollo Saturn testing. used in the tests. 



'We came 

launcher at P ad 89A, 
Kennr-dy, JUI.)' 16. 

Eiren with a hlgt, gl , astronauts Armstrong and Aldrin 11re seen Jus t after they planted the Ameri­
can flag on the lunar soiL 

Government and I n d u s t r y 
launch control team memben1 
rise from their consoles to view 
the liftoff through a window at 
a 3½-mlle vantage point. 

The tension b evident 11..5 Eu- t 
gene Manganiello, Lewis Dep­
uty DI r ector (foreground), 
J erry K emuLrd, a n d Dr. Sey­
mour Himme l, Assistant Direc-
tor for Launch Vehicles (stand­
ing) watch live TV transmis­
sion of the Apollo 11 lift-Off. 

~ Former P r esident Lyndon John­
!JOD be4:omes another spectator 
u he w at ches the liftoff of th"l 
mission which he supported so 
vigorously as Vlce-Pn:sldent 
a11d President. 

Locally celebrating was t b e 
<lVllbur Carpenter family on 
Ruple Road. Peggie, 19, and 
Kurt, 16, made and displayed 
this greeting for Lewis em­
pkJyees. 

peace 
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