
Brad Wright, Ops Mgr, and Jim
Wilkerson, Treasurer/Secretary.

Please thank these gentlemen
in their tireless support of the
club and its goals.

By Kent Newman

Greetings everyone from “Nerve 
Center West!”

Welcome to the renewed publi-
cation of the Washington Aero-
space newsletter.

After a five-year hiatus, familiar
readers may notice some mate-
rial from early newsletters.
Hopefully, one will find the ma-
terial updated for the times and
also applicable to our new
members and readers.

I think it’s important to set 
some specific goals for the club
each year. Please know that

the WAC board is focusing on
the following items for 2007:

 Growing FITS 10% over

2006 as measured by
attendance/flights

 Securing a reliable trailer

for GSE storage/transport

 Increasing club member-

ship 25% over 2006

 Adding to/replacing GSE to

improve reliability/capacity

The club is fortunate to have
two elected officers very capa-
ble of supporting these goals in

F R O M T H E P R E S I D E N T . . .

G R O U N D S U P P O R T E Q U I P M E N T

By Brad Wright

In 2007 we should experi-
ence the biggest FITS atten-
dance ever! That and our
growing attendance at the
April and October launches is
going to require us to upgrade
not only some of our ground
support equipment but also
our methods of inventory and
transport. There are various
efforts under discussion at
the beginning of this year to
upgrade our launch control-
lers, pads and club trailer. We
have the new controller from
Andrew MacMillen that we
tested at the October launch
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last year and we thank him
for the hard work in getting
that together. Additional work
is n the planning stages.

Our focus initially this year will
be around getting things to-
gether for FITS.  We’re work-
ing to get some new light
weight pads to replace the
very heavy ones we currently
have, getting a new larger
trailer for transport and secur-
ing launch controllers to han-
dle the large expected load of
flights this year.

After FITS we will be focusing
on inventory and organization

so that we can rapidly and
easily deploy for small and
large launches alike.

The volunteer spirit of every-
one in WAC is greatly appreci-
ated in helping care for the
club GSE each Year!



by Kent Newman

How many times have you
attended a launch, heard
comments on a spectacular
boost and then heard the
flier say, “Yeah, well now 
comes the hard part….getting 
it back”.

So true! Recovery should be
the first step in planning any
scratch-built or kit-mod pro-
ject. And if one subscribes to
the old adage, “the recovery 
system is only as strong as its
weakest link”, the topic of 
swivels is a real considera-
tion.

Think about it. You installed
2000 lb test tubular nylon,
1000 lb u-bolts and added a
150 lb capacity swivel to
avoid having a drogue chute
twist into a knot on the de-
scent. You betcha!

Well, swivels are undeniably
an asset in a recovery system
so perhaps we should talk a
little about the various types
that are available and see
what might best fit the needs

of a hobby rocketeer .

Pretty much all of the swivels
used in hobby rocketry were
originally designed for spe-
cific fishing applications. The
most common swivels that
we use fall into either the
barrel or ball-bearing cate-
gory. Fig 1 in the right hand
column illustrates the two
types of swivels commonly
used.

Barrel Swivels

The basic barrel swivel com-
prises a nickel-plated brass
barrel with formed heads and
eyes. Barrel swivels are very
popular because they have
the lowest cost and a wide
range of sizes. The biggest
disadvantage in using a bar-
rel swivel is its inability to
turn under a heavy load.

The problem occurs when the
brass heads rub hard against
the brass body. The metal-
on-metal contact inhibits
friction-free performance and
results in premature wear
and eventually breakage.

Ball-Bearing Swivels

Referring to Fig 2 at the right,
a quality ball-bearing swivel
contains polished stainless
steel ball bearings positioned
between its spindle and
body. The design aids the
swivel in rotating freely, ne-
gating any off-axis torque-like
motions, even under a heavy
load. The con is that they
can be quite a bit more ex-
pensive than a comparably-
sized barrel swivel.

Power Swivels

One barrel design that should
be considered is the “Power 
Swivel” from SPRO Corpora-
tion. This is a barrel design
that offers extremely high
strength in small sizes (think
of the “weakest link” issue).  
Fig 3 references the SPRO
Power Swivel design.

Summary

Simply be aware of the op-
tions available and use the
swivel that will do the job for
the project you have in mind.

R E C O V E R Y S Y S T E M S W I V E L S
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Fig 1. Quality swivels are avail-
able in both ball-bearing and bar-
rel varieties for different recovery
applications.

Fig 2. A cutaway view of a ball-
bearing swivel illustrates how the
bearings are positioned to reduce
friction.

Fig 3. SPRO barrel swivels in a
variety of sizes and with a reason-
able cost.

by Kent Newman

An asset that the club has at
its disposal is the opportunity
to take advantage of “group 
purchases”.  If the club, buy-
ing as “individual” can re-
duce the expense of selling
for a vendor, part or all of
that savings is available to
be passed on to the buyers.
As an example, consider the
MJG electric match purchase

recently made. By combin-
ing individual orders to meet
a case lot quantity, a dis-
count of 12% as well as a
single hazmat charge re-
duced the total purchase
price of matches. The same
thing can be done when pur-
chasing launch rails, motor
hardware, motor reloads,
etc., etc.

Over the next few months,

we’ll be soliciting interest in 
what the group might like to
buy and when. One caveat,
however, is that “first come, 
first served” truly applies.  
Some fliers interested in
ematches were not included
in the order simply because
an economic quantity had
already been reached by the
time interest was indicated
and the next price break
could not be reached.

C L U B G R O U P P U R C H A S E S



by Kent Newman

Daveyfire, Inc., was the
manufacturer of choice for
“thermal electric matches” 
for years prior to 2003-4.
That was when the company
decided to revamp its prod-
uct line and stop producing
igniters “as explosive detona-
tors”.  

For those in hobby rocketry,
the decision was just another
blow following the Aerotech
fire, 9/11 and a general eco-
nomic turndown. Where

were fliers to go to get low
current igniters to fire deploy-
ment charges (the Daveyfire
“B”) or to acquire low current 
dependable motor igniters
(the Daveyfire “F”) to use for 
staging, airstarts or just to
supplement that stash of
motor igniters?

Oxrals were of Chinese origin
and adequate for deployment
but sketchy at best for motor
ignition.

Enter MJG out of New Jersey.
With the M-Tek (a “B” loo-

kalike) and the J-Tek (an F” 
clone), a new source of
ematches is available for
rocketeers .

The MJG matches do have
less pyrogen than their
Daveyfire counterparts. How-
ever, each MJG ematch of-
fers the characteristics of the
Daveyfire match it emulates.
Fast burn for the “M”, slower 
burn for the “J”.  

Dipping the “J” with pyrogen 
is suggested when using it as
a motor igniter.

a launch. Magnelite and
IgniterMan users will know
exactly what I mean.

Well, there’s a simple and 
elegant solution waiting for
you thanks to Rob Clem-
mens.

Get a 12’ to 18” piece of 1” 
or so diameter PVC (the gray
stuff) with one end threaded.
Using PVC cement, glue a cap

Fliers often have a tough
time finding a way to store
and transport igniters.

 Unless it’s the igniter 
straight from the reload pack-
age, loose igniter wires have
a tendency to bend at the tip
breaking off pyrogen or creat-
ing a short or a break in the
igniter head.  It’s especially 
difficult for those fliers that
dip their own igniters before

on the non-threaded end.
Once it’s dry, stick a couple 
of cotton balls down into the
cap end without “mashing 
them totally flat and another
couple of balls into the bot-
tom of the screw cap.

Now, you can insert your
igniters (folded or otherwise)
and transport them safely
without worrying about them
being damaged!

M J G T E C H N O L O G I E S

R A N G E B O X T I P– I G N I T E R S T O R A G E

AEROTECH’S WARP 9—3 8 M M G 6 9 N

Explosives User Permit
(LEUP). Designed for Aero-
Tech, Dr. Rocket and Rouse-
Tech RMS-38/120 hardware,
the G69N produces a certi-
fied total impulse of 137 N-
sec with a burn time of just
under 2 seconds. The deliv-
ered specific impulse (Isp) of
the G69N is 224 seconds.

The G69N's exceptional per-
formance was achieved
through a combination of

design features, including the
use of 62.2 grams of high
efficiency Warp-9 propellant
with a constant burning sur-
face area, high chamber
pressure, high expansion
ratio and a "bell"-shaped
nozzle.

Warp-9 reloads are currently
sold in a plugged configura-
tion and rockets using them
must employ a timer, altime-
ter or radio-actuated recovery
system.

Aerotech—Monday, March
26, 2007

CEDAR CITY, Utah USA—The
National Association of Rock-
etry (NAR) Standards & Test-
ing Committee has certified a
new endburning motor using
AeroTech's Warp-9 propel-
lant, the G69N-P (P/N
07069P).

The G69N is the most power-
ful solid propellant motor
available without an ATF Low

“The G69N is the 

most powerful

solid propellant

motor available

without a LEUP”
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‘Benson & Hedges’ at BALLS 15 
N1635 to L630 Power

Courtesy of Kent Newman

Igniter Storage Tube



From Aerotech Website 8/11/2006

The Bureau of Alcohol, To-
bacco, Firearms and Explo-
sives (ATF) has published a
"final rule" in the Federal
Register limiting the propel-

lant weight of rocket motors
permitted to be sold without
federal licensing and storage
requirements. Only those
rocket motors "containing no
more than 62.5 grams of
total propellant weight, and

designed as single-use mo-
tors or as reload kits capable
of reloading no more than
62.5 grams of propellant into
a reusable motor casing" will
be exempt. The rule will be
effective October 10, 2006.

CTI, Loki and AMW motors at
the annual WAC Motor Clinic.

From a pile of closures, o-
rings, gaskets and slugs will
come a complete ready-to-fly
rocket motor. Just in time for
“Fire in the Sky”!

Favored lubricants, applica-
tions, tricks, things to avoid,
etc. will be presented by

Feeling a bit rusty about as-
sembling that 38mm Dr.
Rocket I211? Been awhile
since that G40 was flown?
Or are you preparing for your
first reloadable motor flight
this spring? It can be intimi-
dating.  Don’t let it be! 

Come to the April meeting to
get some hands-on experi-
ence assembling Aerotech,

experienced WAC members.
Questions and answers will
follow.

The April meeting will be held
on the Microsoft campus to
allow our northern Puget
Sound members the opportu-
nity to reduce their commute
time. Brad Wright will be
posting directions and details
on the website this month.
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NEW “K-PADS”

tri-legged design that can
accommodate a number of
launch rail configurations.
WAC intends to use its stan-
dard 1010 1/4” rails in 6’ 
and 10’ lengths as well as an 
occasional 1515 5/16” 10’ 
rail for bigger projects.

The K-Pad is a pad originally
designed to fill the need for
rockets too big for the vener-
able Quad-Pod yet smaller
than something necessary for
NASA approval at Wallops
Island. Weight ranges ideally
would be between 25 lbs and
100 lbs. but can easily ac-
commodate smaller projects.
Quad Pods just can’t be 
found any longer so the “K-
Pad” will take up the slack.

Denny Smith is the savior
here. Denny was able to
perform professional metal
work that some of us could
only hope to attempt in ama-
teur fashion. As a result,
Denny produced 10 “K-Pads” 
for the club. Six of the pads
will be used to upgrade GSE
for the club and the other
four will be offered for sale to
individual fliers for $300.00
a piece. The pads come with-
out rails and blast deflectors.
As it is, one is spoken for by
Idaho Tripoli and another has
been spoken for by a rocket-
eer from Spokane.

When you see Denny, be sure
to thank him for his help in
improving our lot :-)

By Kent Newman

The club has been very
pleased with the excellent
turnout at both its major
event of the year, “Fire in the 
Sky” and its supplemental 
launches in April and Octo-
ber.  Part of WAC’s reaction 
to such great support is to
commit to improving the
quality of ground support
equipment available for fli-
ers. Northwest rocketeers
deserve the safest and most
functional equipment the
club can provide.

From a design first published
by John Coker out of AeroPac
and revised by Kent Newman
comes the “K-Pad”.  The K-
Pad is primarily an aluminum

“Northwest 

rocketeers

deserve the

safest and most

functional

equipment..” 
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A “herd” of “K-Pads” assumes fight-
ing formation on the Denny Smith
patio.



W A C H A S N E W G S E T R A I L E R

ter, yet used, vehicle or a
brand new replacement.

What to do?

Brad Wright offered a viable
solution. Brad purchased a
2007 bright red 6’ by 12’ 
Interstate trailer and is now
leasing it back to the club
with an option to buy! Such a
generous offer is the only
thing that makes this oppor-
tunity feasible for the club.

A good comparison of what
was and what will be can be
seen at the column to the far
right.

Brad plans on making a few
alterations to the trailer prior

to transferring equipment
over to the new vehicle.
Racks for the batteries, a
rubberized floor for parts of
the walking surface, carrying
slots and restraints for the
fire extinguishers, cubbyholes
for the launch rods and rails,
etc. are some of those modi-
fications.

In addition, Brad will be ap-
plying vinyl decals to let the
public and members alike
know that Washington Aero-
space is coming down the
road!

Kudos to Brad Wright!

By Kent Newman

Although the WAC launch
schedule doesn’t require a 
frequent amount  of “over the 
mountains” traveling, when it 
is necessary, it is critical to
have a vehicle that can ac-
commodate the GSE and
transport it in a safe and
secure manner.

The current trailer, modified,
bandaged and buffered by
some pretty creative people,
is no longer up to the de-
mands of our growing club.

And enduring the expense of
a roadworthy replacement
presented a pretty healthy
financial burden, be it a bet-

“Steve Bloom 

has put together

a little contest

for you “Fat Boy” 

aficionados out

there. Be afraid.

Be very afraid :-)

“ 
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Steve Bloom has put together a little contest for you “Fat Boy” aficionados out  there.  If you haven’t 
seen the creativity of a big motor in the smallish and popular Estes Fat Boy (think 38mm in an Estes
rocket, don’t miss this event at “Fire in the Sky” this year in Mansfield!!  Be afraid.  Be very afraid :-)

The Washington Aerospace GSE trailer
tucked comfortably behind Brad
Wright’s truck.

The old Washington Aerospace trailer.



By Andy Casillas (Reprinted from 2002

Well, you’ve certified Level 2 
and you feel that you need to
obtain an LEUP (Low Explo-
sive Users Permit) for the
larger motors and/or you are
reading about the current
regulatory environment and
feel you need to get a LEUP
just in case the enforcement
requirements become inter-
preted along stricter guide-
lines. You have read the
previous articles on Legal
Storage (September and
October 2001 newsletters)
and have assembled the
necessary forms to fill out
and submit to the BATFE
(Bureau of Alcohol, Tobacco,
Firearms and Explosives) and
the Washington State L&I
(Labor and Industry).

Part of the materials you
should have on hand are the
two main reference publica-
tions, the ATF-Explosives Law
and Regulations (also known
as the “Orange Book”) and 
the Safety Standards for Pos-
session & Handling of Explo-
sives, Chapter 296-52 WAC
(Washington State L&I “Red 
Book”).  In reading these 
publications you determine
that a Type 4 magazine (low
explosives) is required. You
will also notice that this is an
outdoor magazine and con-
struction requirements are
general in nature. As most
people do not have the yard
clearance distance for an
outdoor magazine, I will focus
on getting a variance ap-

proval for an indoor maga-
zine, typically targeted for the
garage. Based on this, a
letter to the BATF requesting
a variance to allow a Type 4
indoor magazine will be re-
quired. This procedure
states so you need a waiver
to use the magazine, but you
need a magazine to apply for
the waiver. So, first, you in-
vest in a magazine and don’t 
plan on using it until of the
approvals are obtained
(figure 8-10 weeks for proc-
essing).

Magazine Construction. A
small to medium sized box
will generally meet the rocket
hobbyist’s storage require-
ments. This box must be
made of fabricated metal
construction. A good lock-
able toolbox usually meets
this requirement. You should
budget around $100 wit
boxes available in a wide
range of costs, depending
upon the size of your storage
needs. Heavy-duty toolboxes
are readily found at Home
Depot, Sears or a construc-
tion supply store such as
Coast Construction or Ta-
coma Screw. Try to get a
toolbox with at least a 16
gauge metal construction
with the heavier/thicker
metal being preferable.
Handgun storage cabinets
also serve as an excellent
magazine. These can be
found at most gun shops and
department stores such as K-
Mart and Wal-Mart.

Size. One of the hardest
things to determine is the
size of magazine to purchase.
I purchased a Knaack toolbox
with a 2.3 cubic –foot capac-
ity. I currently have stored
four 54mm reloads, two
76mm reloads and one
98mm reload for a total of 19
pounds of propellant. This
fills approximately half of the
magazine. Keep in mind
that packaging takes up a
great deal of space in storage
and is especially a concern
with 29mm, 38mm and
54mm reloads. Be sure to
allow for material other than
actual propellant.

Hasps. These should be part
of the original manufactured
box. The box may only have
one hasp if the intended in-
door storage room is lock-
able. Washington Code WAC
296-52-453(5)(d) states
“These (two lock) require-
ments do not apply to maga-
zine doors that are ade-
quately secured on the inside
by means of a bolt, lock or
bar that cannot be actuated
from the outside.”

Locks. Be sure your lock
meets the 5-pin tumbler,
3/8” hardened shackle re-
quirements. A common pad-
lock (Masterlock No. 1 Pad-
lock) is not heavy enough. A
heavy duty lock like the
Masterlock No. 17 Padlock
meets this requirement.
These locks list for around
$15.00.

S E T T I N G U P Y O U R S T O R A G E M A G A Z I N E

“Well, you’ve 

certified Level 2

and you feel that

you need to

obtain an LEUP

(Low Explosive

Users Permit)” 

Page 6W A S H I N G T O N A E R O S P A C E

Sample Storage Box (Knaack Co.)

Sample Tool Box Storage



Liner. Interior of the storage
magazine must be non-
sparking. A plywood or maso-
nite lining will meet this re-
quirement. Construction
adhesive or screws can be
used to secure the liner to
the sides, bottom and lid.

Paint. Indoor magazines
need to be painted red and
appropriately labeled. A light
sanding of the exterior will
help roughen up the surface
for a good paint job. Two-
inch high white lettering stat-
ing “LOW EXPLOSIVES” or 
“LOW EX” placed on the top 
of the magazine is usually
sufficient labeling.

Room/Signage. If the en-
closed storage area is at-
tached to a residential dwell-
ing, there must be at least a
1-hour rated firewall separat-
ing the two. This readily ac-
complished by a two-by-four
stud wall covered by drywall.
A warning sign conspicuously
placed in the area to warn
any person approaching the
magazine must be posted.
The sign must be reflector-
ized finish, white background
with 3” high red letters.  As a 
minimum, the sign should
state “DANGER; EXPLOSIVES 

STORAGE AREA. DO NOT
FIGHT EXPLOSIVES FIRES”.  
Budget $100 for this sign.
Exterior magazines require
signage with more informa-
tion than this.

Storage. Once you have the
magazine installed, in-
spected by L&I and received
your magazine license, you
still CANNOT store motors
until you have your BATFE
indoor variance, even though
you may already have your
LEUP and L&I users permit.
Your variance request should
be part of your initial permit
application. A list of BATFE
phone numbers and contact
manes should be kept to
follow up if you have not re-
ceived your variance approval
within 8-10 weeks.

Inventory. Now that you have
all of your permits and vari-
ances in hand, you may think
that the paperwork is done.
Not a chance! A current
inventory must be kept at all
times and updated whenever
there is a chance. This
means that after every use or
purchase of a restricted mo-
tor, the inventory must reflect
this change. Washington
State also require a weekly

inspection of your magazine
along with documentation to
confirm counts. However,
both the AT and the L&I will
accept monthly inventories if
product is neither taken from
nor added to your magazine.
Be sure to keep purchase
receipts of motors, vendor
names, locations and LEDP
numbers. Some ATF agents
are also asking that the LEUP
holder sign and date the in-
ventory sheets once per
month.

If you are handy with a
spreadsheet program, a form
can be made up to automati-
cally calculate and sum up
your motor inventory weights.
This will only require a few
minutes a month to update.
This spreadsheet can also be
used to plan out your motor
needs for the coming season.
None of these requirements
are difficult; it is just a matter
of keeping the paperwork
organized. If you get stuck
on an issue there are plenty
of members that have gone
through the process and can
answer most questions that
arise.

Good luck!!

his humor, his behavior, and
his never ending enthusiasm
for rocketry during the almost
10 years that I knew him.

As one of his eclectic group
of friends, I suspect that we
will all think of Alex the next
time that we camp on the
playa, wonder what Team

It is always sad when some-
one leaves this earth before
his or her time. And in this
somewhat eccentric niche
hobby of amateur rocketry,
when someone like Alex
McLaughlin passes on, it’s a 
very noticeable loss.

Alex was unique in his looks,

Numb will be flying, comment
on how spectacular it will be
regardless of the outcome of
the flight and how crowded
the hot springs will be after-
wards.

We’ll be thinking of you on 
the playa this September,
Alex.

S E T T I N G U P Y O U R S T O RAGE MAGAZINE (CONT’D)
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“None of these 

requirements

are difficult; it is

just a matter of

keeping the

paperwork

organized.”  
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No matter the outcome of a project
flown by Team Numb, Alex had some-
thing positive and something humorous
to say. He kept things in perspective.
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WAC
Come visit us at

www.washingtonaerospace.org

April 28-29th “Spring Tune-up”

Mansfield, WA

May 26th-28th “Fire in the Sky”

Mansfield, WA

June 23rd-24th “Oh yeah, watch this!” Launch - Research Motors

Mansfield, WA (TRA members only)

August 4th—5th “Fire danger?  What stinkin’ fire danger?” (tent)

Mansfield, WA

October 13th-14th“Wear your body stocking and mitts” launch

Mansfield, WA


