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PreSident’S Message by Laura Hickle, hickleh@gmail.com

Inside this issue:
As T end my first full year as President of the CLMF I am finding my-

self reflecting back on a fast paced, exciting experience. In 2018 we
President’s Message I completed our first building project and made the move into Ridge-
crest. We continued our Lecture Series with topics from Nukes on the

Tank Killer—>5-Inch High 2 Lake (thanks Jack Latimer) to WWII Dirigibles (thanks Brian Siela).
Velocity Aircraft Rocket

(HVAR) “Holy Moses” We held open houses, receptions, China Lake Tales and Anecdotes, a

Dinner Auction Save 4 N highly successful Dinner Auction which supports Operations, and put

the Date on the 75th NOTS/ 25th CLMF Dinner Gala. Our special thanks go out to VADM Mike
Moran, Supervisor Gleason, Mayor Breeden, RADML Dillon, Exec. Director J. Johnson,

Founders and Phase 2 5

Pat Farris/ News Review and the Farris Family Singers, Scott O'Neil, Chaplain Crabb,

Chief Olson, the Navy Color Guard, Rep. Vince Fong’s office, David Livianu and the RC

Children’s Choir, Ted Lemon, Big Band Express, Carol Porter/ HSUMD and all of the

Building Project

2018- An exciting year 6
in pictures

. . '
Check us out on Facebook volunteers who made this night so fun. Looking forward to a great 2019!
https://www.facebook.com/Ch

inalLakeMuseum/ and at our

revamped webpage

https://chinalakemuseum.org/
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Tank Killer—5-Inch High Velocity Aircraft Rocket (HVAR) “Holy Moses”
By Jack Latimer, CLMF Historian

Early Rockets. The German submarine threat was a serious issue in early 1943, as their tactics be-
gan to change. They were now surfacing in order to attack
allied aircraft because they had greater firepower. Because
of this threat the Navy’s aircraft rocket program, under the
management of the California Institute of Technology
(CalTech) began working on a 3.5-inch forward-firing air-
craft rocket (FFAR). It was designed after a British rocket
that had proven effective against submarines. The FFAR had 9\,
a 20-pound solid steel head and a velocity of 1,180 ft./sec
plus the velocity of the launching aircraft. The Navy began
quantity production after it had proven effective. However,
when launched at a submerged submarine the steel warhead
had a tendency to break off when entering the water. This =~
problem was overcome after testing different shaped war-
head nose configurations at Haiwee Reservoir, and a hemi-
spherical nose was found to enter the water and continue in
a straight line.

3.5-inch FFARs being loaded on a TBF Avenger
In an attempt to improve effectiveness the designers
fitted the 3.5-inch FFAR with a 5-inch diameter explosive head. While it increased the explosive effective-
ness, the increased drag of the larger diameter head slowed the rocket down to only 700 ft./sec. Even so, the
Commander of the Pacific requested 100,000 of these
rockets per month. The Marine Torpedo bombers
found them ineffective against large ships, but still ef-
fective for many other targets such as antiaircraft em-
placements. The CalTech team wanted to improve
effectiveness against the larger targets, and even . . ppap (3.5-inch FFAR with a 5-inch warhead)
before the 3.5-inch FFAR went to the battlefield
they started to design a new 5-inch diameter High-Velocity Aircraft Rocket (HVAR).

The 5-Inch HVAR. The 5-inch motor of the new HVAR would better fit the 5-inch warhead
and give it greater velocity. At the first ground test-firing of the new rocket, Conway W. Snyder, impressed
with the explosive power was rumored to utter “Holy Moses.” The name stuck and the new rocket became
known as Holy Moses. (Snyder, a member of the CalTech team, had also designed the fins for the new rock-
et.). The first aircraft firing of Holy Moses took place at NOTS on March 30, 1944. By the end of 1944 the Pa-
cific Fleet was beginning to get the new rockets in quanti- | = :
ty and to use them with great effectiveness against Japa- &
nese transports, antiaircraft gun emplacements and ' =
heavy defense fortifications. The new rocket had a speed
of 1,375 ft./sec plus the speed of the firing aircraft.

Holy Moses Test Program. The test program for
Holy Moses was very successful throughout the devel- :
opment cycle, with the whole development program 5-Inch HVAR, Holy Moses
completed in slightly more than six months. The rocket
gave the Navy and Army Air Corps leadership in aviation ordnance that would last for decades. Each rocket had
the power of a 5-inch shell. Attack pilots had an effective and reasonably accurate weapon against small targets
such as submarines, destroyers, shipping, antiaircraft positions, ammunition and oil storage dumps, tanks and
locomotives. Holy Moses remained in the Fleet for 11 years, until replaced be the more effective 5-inch Zuni Fold-
ing Fin Aircraft Rocket.
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Taking Holy Moses into Battle. The incredible military success of Holy Moses didn’t just happen. It was
well planned and executed by the CalTech/Navy team. They didn’t just build the rockets and ship them to the
armed forces. They sent a team of experienced military officers and scientists to England to oversee the intro-
duction of the rockets into the battlefield. Members of the team included LtCol Harry F. Donicht, head of the
Aircraft Section of the Army Air Force (AAF) Command, other military and technical representatives from
Wright and Eglin airfields, and Dr. Carl Anderson a leading CalTech scientist. The introduction was closely
phased with the rocket production. The AAF and Cal/Tech trained the AAF 513t squadron in how to use the
rockets with their P-47 Thunderbolts. And they began by attacking targets in support of the Allied Normandy.
The rockets damaged a large number of targets. Pilot debriefings reported 13 tanks destroyed, 2 more probably
destroyed, and 10 others hit. One pillbox was hit, 5 trucks and 2 armored cars were destroyed. The squadron
lost two aircraft and one pilot in these attacks. The 513t also supported General Patton’s tank columns in their
breakthrough at Constance in the Brittany Peninsula on July 26t through July 29t 1944. The squadron also
played a key role in halting a heavy German counterattack on August 9th.

LtGen Carl Spaatz, Commanding General of the U.S. Strategic Forces in Europe wrote, “The success of the
equipment has resulted in a requirement from the Ninth Air Force to equip all P-47 fighter aircraft with rockets.
MajorGen E. R. Quesada, Commander of the Ninth Air Force requested thousands of rockets, saying “we want Cal-
Tech rockets, not Army Ordnance.”

HVAR in the European Theater. Although Holy Moses had been developed for the Navy, it was ironic
that the U.S. Army Air Corps was the first user of the new weapon in combat. Immediately following the D-Day
invasion in Normandy, France, the Army started requesting 100 complete Holy Moses rockets per day for an in-
definite period beginning as soon as possible. The first shipment went out on June 22, 1944 and the last on July 9.
Eventually 1,900 rocket motors, 2,000 warheads, 1,700 fuzes, 1496 sets of tail fins, and two boxes of instructions
for using the rocket had been received in England.

The original plan was to use Holy Moses to attack German V-2 rocket launcher sites, however by the time
the rockets had arrived in England, the Germans had abandoned their fixed launcher sites for mobile ones. It was
decided to divert the use of Holy Moses to troop support in the Saint-Lo, France battle area. The P-47 squadrons
destroyed so many tanks, armored cars, and pillboxes that an Army general in the Air Tactical Services called Ho-
ly Moses “the best antitank weapon of the war.”

HVAR in the Pacific Theater. In the Pacific Theater the effect of Holy Moses was very different. By early
1945 all carrier-based and twin-engine land-based combat aircraft were being delivered fully equipped to fire
rockets. They proved very effective against point targets—antiaircraft gun positions, ammunition and oil-storage
dumps, planes in revetments, and shipping. The rocket made history for NOTS and the nation, and aircraft rock-
ets had become a major weapon of war. The United States had the most effective aircraft rocket, Holy Moses, and
was employing it in the largest numbers. Two models of Holy Moses were manufactured: one with a base fuze
and a semiarmor piercing head, the other with both base and nose fuzes. Instead of the typical single nozzle mo-
tor, Holy Moses had eight peripheral nozzles and one central nozzle.

Dr. W. A. Fowler toured the Pacific Theater combat area in December 1944 and sent many recommenda-
tions back to CalTech/NOTS for improvements in the rockets or support equipment. By the end of hostilities the
Navy had 1,200 war plants manufacturing rockets with an expenditure of $100 million per month. Following its
fleet introduction in December 1944, Holy Moses served by inflicting death blows to Japanese transports, knock-
ing out antiaircraft gun emplacements, and blasting away heavy defensive fortifications. There were more than 1
million HVARs stockpiled at the close of hostilities. The rockets developed by CalTech/NOTS had become a major
new weapon of warfare, and would remain so for decades to follow.

References:

1. History of the Naval Weapons Center, China Lake, California; Vol. 2, The Grand Experiment at Inyokern. By J.D. Gerrard-
Gough and Albert B. Christman.

2. History of the Naval Weapons Center, China Lake, California; Vol. 3. Magnificent Mavericks. By Elisabeth Babcock.
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SAVE THE DATE!

19th Annual Dinner & Auction

Saturday, May 11, 2019 at 4:30 pm
Kerr McGee Center

Program Sponsors and Auction/Raffle Donations
Needed NOW!
New or gently used donation items accepted at the museum
Call the museum now to make a donation.
Dinner Tickets sold at the Museum starting 2/15/19.
Call (760) 677-2866 for more information

Dinner Auction Team: Help is needed for a variety of tasks including organiz-
ing donations, storage of donations, computer entry, setup and tear down on
May 11, 2018 and manning stations during the auction. If you can help please
contact Nancy Kiren chinalakemuseum@mediacombb.net or Jenn Cobbel chi-
nalakemuseumstoremanager@gmail.com at the museum (760) 677-2866. We
will find a task that matches your time availability, area of interest and exper-
tise. We are looking for fresh ideas to make this Dinner Auction the best ever.

The China Lake Museum Foundation is a 501 3(c) corporation. Donations are tax deductible
to the fullest extent of the law. Tax ID #77-0340083 www.chinalake museum.org

A Special THANKS to our 4th quarter BUSINESS

3 Supporters
r i - Bertrand Enterprises News Review
h_ 2 RACVB Swap Sheet
' = .= |

——m——— Terry May Mediacom United Rentals
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“FOUNDERS” and PHASE 2 BUILDING PROJECT

Now that we have completed our Phase 1 building project and moved out to Ridgecrest, we are moving ahead
on our Phase 2 building project. We have over $220,000 available- from remaining balances in the Founder’s
program, recent donations and fundraisers— that will allow us to move into the design phase of our 13,000+ sq.
ft. project. Our thanks to all of our Founders and above for your ongoing support!

PATRON $10,000+

Ken and Nani Banks
Bob and Alice Campbell- Platinum
Fred and Marianna Camphausen
Stephen Chapman - Paul & Jean Amundson- Gold
Jim and Joy Colvard
C. John and Delores Di Pol- Silver
Wayne and Pat Doucette
RADM William & Jean Harris USN (Ret.)- Silver
Arthur and Laura Hickle
Robert M. and Luverne Hillyer- Bronze
Ed and Carol Jeter
Cedric Knight - NDTI
Kathie King
Jack and Joanne Latimer
Cynthia Miller
William P. Norris Family- Diamond
Ridgecrest Regional Hospital- Silver
James E Weimholt
B & J Whalen - LCDR Raymond Tapani, USN (D)
Anonymous

BENEFACTORS $6.000+

Al Benton and MaryAnn Brown
Mel and Barb Foremaster
Franklin and Cecilia “Tina” Knemeyer Family
Congressman Kevin and Judy McCarthy *
Linda Miller *
Minnie and Ray Miller
Robert L and Sheila Rockwell
Samuel Schoenhals
Shel Simonovich Family
Dr. Bob and Julie Smith ***
Ann and Burt Wagner *
John and Judith Ward **
Dr. Bill and Nancy Webster
CAPT Tom Wimberly, USN (Ret.)*

FOUNDERS $5,000
Kenneth and Kathy Armstrong

Russ and Linda Bates

Frank and Terry Bellino
Stephen Benson

Dr. Kristin Berry

Eva Bien and Arold Green
Thomas L. Boggs

Jon and Maud Bolstad

Drs. Bob and Pat Brown-Berry
Karen Bruno

Curt V. and Gretchen Bryan

Woodie Jr. & Betsy Chartier

Cook -Bernard Wenzl Family

Jay and Nancy Crawford

Dr. Anthony and Cynthia Damiano Allen W. and Bonnie J. Jones
Brian and Sandra Danielsson
Vincent Avalos/Edward Jones Inv. Barry and Cathy Douglas
Hubert and Sondra Drake (Ret.)
Memory of Dr. William Fowler
Dr. Cornelia Butler Flora

John and Charlotte Freeman
Monte and Tina Frisbee

G. Ike and Edna T. Fujiwara
Robert & Rhodean Glen

John and Eunice Gilliland

Dr. William A. Haseltine

Julie and Cecil Hawkins

Jim and Eleanor Campbell Family George and Elsa Hennings
CAPT Doug Henry, USN (Ret.)
CDR Jack and Pat Connell, USN Timothy and Dr. Karen Higgins
(Ret.) BJ Holden & Allyn Berryman
Jacobs Naval System Group
Cooper - John and Nel Daugherty = CAPT J. David Janiec USN (Ret.)
Roy Johanboeke & Family

Lee and Arlee Lakin
RADM Tom & Caroline Maddock USN

Don and Patricia McLean
C.W. "Zip" & Mary Mettenburg
Teri and Greg Morrow Jr.
Richard and Virginia Murphy
Chuck and Charlene Newmyer
Scott and Ruth O'Neil

Phil and Celeste Roper
Nicholas Schneider

LeRoy and Julie Stayton

Chris and Maureen Toftner
Bill and Barbara Underwood
Robert P. and Marjorie Vargus
JD and Phyllis Williams/’JD’s”
Anonymous

SUPPORTERS- $1,000+
Edwin V. and Camille Alden

Precise Avian LLC

Jim and Linda Bego
Ellen Burkhalter

Bud and Mary Ann Clodt
Paul E. Cordle

Leroy and Carol Corlett

Dell Hledik

Paul and Sherry Escallier
Brian and Rhonda Faust
Howard and Barbara Auld Family Oscar and Jan Felsen

Sterling and Lavonne Haaland
Don and Lela Herigstad

Timothy and Rebecca Neipp
Dr. Craig and Carol Porter
Dennis and Susie Raglin
Irwin and Dorothy Shull
VADM Mark Skinner
Glenn A. Tierney

RADM Bert and Beverly Johnston Fred and Donna Weals
Scott and Terry Millett
Thomas K. Neely, CPA

VADM Mat Winter
Anonymous
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- 2018- 25 Years for the China -
Lake Museum Foundation

And what a year it was! Yt e L
229! ! Anniversdny
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ELECTRONIC ADDRESS SERVICE REQUESTED

I want to help support the Museum! Online donation: www.chinalakemusem.org

Or call (760) 677-2866 to make your credit card donation

China Lake Musean Foundation CLMF

& P.O. Box 217
Ridgecrest, CA 93556-0217

Preserving the Legacy of Naval Armament and

Please accept my payment of:
Technology
| @s$0 @$200 o500

Your gift is tax deductible to the fullest é .
extent of the law for a 501(C)(3) 0y $1,000 Ch $5,000 O
organization.

Name: Enclosed is my Check Visa MasterCard Other

Address: Card Number:

City: Expiration Date: CVC:

. Signature:
State: Zip:
Phone:
For checks intended for the Phase 2 Capital Project”, please note on
Email:

your check “Phase 2



