
Len Fehskens at check-in with his model of 
the NEMROC logo rocket.

Built-up Fin Construction..........Len Fehskens
History of Rocketry.................... Paul Manning
Mach 3 or Bust...........................Robert DeHate
Model Rocket Construction........Jim Flis
NAR Contest Flying................... John Buscaglia
Painting & Finishing................. Tony Vincent
Paper Rockets............................ Bob Harrington & John Harland
Principles of Rocket Design.......Bob Krech
Rocket Electronics..................... Bob Krech & Robert DeHate

Table 1. The seminars that were offered at NEMROC-2005 and their 
presenters.
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NEMROC 2005
Ed Pattison-Gordon. Bill Spadafora, photographer.

After a 
fourteen 

year 
break, 

over the 
Columbus Day 

weekend CMASS 
once again held the 

New England 
Model Rocketry 

Convention 
(NEMROC).

Saturday, October 8th, was the 
conference half of NEMROC, with 
seminars and build sessions held at 
Amesbury Middle School in 
Amesbury, Massachusetts. The launch 
half, originally scheduled for Sunday 
but rained out, was held on Monday at 
Woodsom Farm Park, also in 
Amesbury.

We had fifty paid attendees at the 
conference, plus a dozen or so kids who 
were admitted free. The launch, 
however, had only about ten flyers. 
Many people had to work on Monday 
but maybe the fact that it was still 
raining had something to do with it.

The conference had nine different 
seminars (see Table 1), all 
presented by CMASS members. 
We also had a panel discussion on 
the Team America Rocketry 
Challenge (TARC). The Acton-
Boxborough High School TARC 
team, who went to Nationals last 
spring, were on the panel along 
with: John Cronin, adult sponsor 
for a YMCA team; Bill Spadafora, 
who was a volunteer at Nationals; 

Bob Harrington and John Harland’s seminar on paper rockets.



and team mentors Jim Salem, John 
Harland, and Ed Pattison-Gordon.

Several vendors from the New York 
/New England area also attended. 
CMASS member Jim Flis was present 
with his company, FlisKits, Inc., out of 
New Hampshire. FlisKits helped 
sponsor NEMROC: donating an official 
NEMROC commemorative rocket kit 
to every attendee and donating 15 of 
their UFFO kits for a make it/take it 
build session. Fred Talasco was there 
with his company, Excelsior Rocketry. 
Fred drove out from New York with 
ASTRE president Mark Hutchinson in 
one well-stuffed Mini Cooper. Hangar-
11, another New York company, was 
present although without its owner. 
Instead CATO president Al Gloer, up 
from Connecticut, filled in. Bill 
Spadafora brought NAR Technical 
Services (NARTS) to the conference. 
This was Bill's last public appearance 
as NARTS manager: after fourteen 
years he has resigned and NARTS 
world headquarters is  
moving from his basement 
to Pennsylvania. Finally 
John Cronin and his YMCA 
TARC team were fund 
raising by selling motors. 
Pratt Hobby Shop of 
Georgetown, Massachusetts, 
sells the team motors at a 
discount so that they can 
raise money by reselling 
them.P

After it was all over, we 
were presently surprised to 
learn that NEMROC had 
paid for  i tself .  The 
attendance fees were not 
enough to cover our costs, 
but we made up the difference in 
concession stand sales, including Chef 
Phil Chouinard's ever popular hot dogs.

History

According to Jim 
Flis, who was there 
at the beginning, 
the  idea  fo r  
NEMROC came 
from him and Arni 
Paye in 1985 when 
they were both 
members of the 
Goddard Society, a 
NAR section that 
no longer exists. In 
1984 they had 
been planning to 
attend the MIT 
Rocket  Society  
convention when it 
w a s  c a n c e l e d .  
There weren't any 
others coming up, so they decided to 
start their own.

The Goddard Society could not  pull it 
off alone, so they contacted a section 

that had just formed, the Central 
Massachusetts Spacemodeling Society. 
Together the two sections co-hosted the 

first NEMROC. CMASS founder Chris 
Tavares remembers that it was held in 
an empty storefront next to the Hudson, 
Mass. library.

Jim Flis recalls, “The first 
NEMROC had a grand total of 
about 8-10 people  (all CMASS 
a n d  G o d d a r d  S o c i e t y  
m e m b e r s ) .  D a y  o n e ,  
convention, day two flying. It 
rained torrents and we sat 
soggy in our cars for an hour or 
so. I think we may have 
actually flown something, but 
that was a long long time ago in 
a galaxy far far away.”

Over the next few years 
NEMROC grew to become the 
second largest model rocket 
convention in the country, next 
to the Pearl River MODROC 
seminars in New York. The last 

Pearl River conference was held in 
1990, so the 1991 NEMROC was the 
largest conference that year.

And that’s when it stopped. It had 
grown to be too much work and not 
enough fun for the volunteers who 
were doing all the work. CMASS 
rested a few years before hosting the 
NAR National Sport Launch (NSL) in 
1995. Then rested ten more years 
before deciding to try another 
NEMROC.

References

Schmaker, Lila. Index of NAR 
Magazine Back Issues.
http://www.nar.org/pdf/magindex.pdf  
Used to verify conference dates.
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A happy throng enjoys lunch during the NEMROC launch.

Robert DeHate describes his N-powered rocket that exceeded Mach 2.

Jim Flis instructs at the make it/take it build session.



Sayonara Paper Tiger
Mike O'Malley

The Sayonara Paper Tiger model rocket 
is a 24-mm upscale of the original 
NAR Paper Tiger by Peter Galindez. 
This version is easier to build because 
the parts are bigger. While building this 
rocket, you will master the basic 
techniques needed for any future paper 
modeling projects.

This little bullet is quite a performer. 
The Sayonara Paper Tiger is light, 
efficiently designed, and will fly to 
high altitudes. Here are some 
specifications:

Outside diameter.....................25.0 mm

Overall length....................... 315.0 mm

Overall length/diameter.............. 12.6:1

Conical nose length...............100.0 mm

Nose cone length/diameter...............4:1

Center of Pressure (CP).......... 52.6 mm

1-caliper static margin............ 77.6 mm

Actual center of gravity (CG).90.0 mm

Actual static margin............. 1.5 caliper

Empty weight.............................. 22.6 g

Nose weight (clay)...................... 12.0 g

Adjusted empty weight............... 34.6 g

The weight was optimized using the 
Rocket Altitude Simulation Program 
for Windows (wRASP) by Kent Hoult, 
Mark Johnson and Chuck Gibke. It was 
determined that a 34–35 gram model 
will attain the highest altitude with an 
Estes E9-8 motor, assuming a drag 
coefficient of 0.75. The simulation was 
run using wRASP’s Standard Day 
values for environmental data.

With an E9-8, the Sayonara Paper 
Tiger should reach 2,281 feet, and hit a 
maximum velocity of 581 feet/second 
(396 mph), or Mach 0.5, with a 
maximum acceleration of 19.6 G’s.

Body Tube Mandrel

Before you can roll your own tubes, 
you will need a mandrel. The easiest 
mandrel to create is from expended 
motor casings, hence making BT-5, 
BT-20 and BT-50 equivalent body 
tubes is quite easy. For this model, the 
author uses a mandrel made from 2 D-
motors and 1 E-motor. The following 
should be obvious to the modeler; 
nevertheless it must be stated clearly:

Do not use live motors to build your mandrel!

A mandrel must be longer than the 
body tube being rolled. If it is shorter, 
then the final tube will be uneven and 
taper to smaller diameters at the top or 
bottom.

First, clean the three motor casings of 
any loose residue from the black 
powder propellant. Use one layer of an 
invisible cellophane tape to hold the 
three motor casings in-line. Next cover 
the three casings with one or two layers 
of heavy-duty shipping tape. Be careful 
to apply the tape evenly, so the mandrel 
surface is not wrinkled nor creased. 
Also, be sure the segments of tape have 
a minimum overlap, so as to keep the 
final diameter even throughout the 
mandrel. The shipping tape will make 
the mandrel strong, water resistant, and 
increase its diameter. The final hand-
rolled tubes will have an excellent fit.

Body Tube

Use a copier to copy Pattern Sheets 1, 2 
and 3 from this article onto 67 lb. card 
stock (such as Hammermill Cover 
Stock) or download the PDF version 
and print that onto card stock. The PDF 
file is available on the Web at:
http://www.cmass.org/member/Michael.
OMalley/sayonara.htm

Always print or copy pattern sheets at 
100-percent of the original document 
size. Never use the Fit-to-Page option.

Cut-out the Body Tube Wrap (159 x 
215 mm) inside of the lines (see Pattern 
Sheet 1). The graphics have full-bleed 
color which are to be cut through.

There are two rules for creating great 
body tubes: 1) use a mandrel and 2) 
prebend the paper. The best way to 
prebend the body tube is to place it on a 
foam pad and roll the mandrel back and 
forth over it. Alternatively, you can pull 
the card stock over a table edge.

Apply paper cement or a glue stick 
adhesive to the body tube and wrap it 
around the mandrel. Although Elmer's 
Glue-All (PVA adhesive) will make a 
sturdy tube, wrinkling tends to occur, 
which requires additional sanding and 
finishing. The glue stick or premium 
paper cement are both no-wrinkle 
applications. Beautiful body tubes can 
be obtained with these adhesives.

Launch Lug

Cut-out the Launch Lug Pattern from 
the card stock sheet (see Pattern Sheet 
2.) Trace the pattern on to any regular 
weight (20 lb.) copy paper. Apply 
paper cement or adhesive from a glue 
stick to the entire surface except for a 
10 mm strip on the left side. Now roll 
the paper, from left to right, around a 
1/8-inch launch rod or a 1/8-inch wood 
dowel. Remove the launch lug and set 
aside to dry.

Nose Cone

The nose cone consists of two layers of 
laminated card stock. It's not really that 
hard to make a cone, but to have a 
high-quality finish with no creases or 
wrinkles will take some practice. You 
may want to cut-out the two nose cone 
patterns and save them as templates, as 
you may ruin one or two cones at the 
start. In time, however, you will be able 
to roll a nice smooth cone which is 
sturdy and looks good too.
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Sayonara, continued from Page 3

For the Sayonara Paper Tiger, the two 
nose cone templates have been created 
using a nifty online calculator, the 
Body Tube Transition Template 
Generator by DJ Delorie. A conical 
nose cone is similar to a transition 
section. The difference is the cone has a 
diameter of zero at one end.

The two cone templates are of different 
size, so keep them straight (see Pattern 
Sheet 2.) The inside layer (Layer #1) is 
smaller in size. We will not use the 
Glue-Overlapping tabs, so cut-off and 
discard these. Roll this cone first, using 
the Glue-Behind-Seam tab to create a 
butt joint. This will keep the cone 
smooth with no visible seams.

The outer layer of the cone (Layer #2) 
fits precisely over the cone made from 
Layer #1. You will need none of the 
glue tabs for Layer #2, so cut-off and 
discard them. Apply a thin layer of 
white glue to the inside of Layer #2 and 
wrap tightly and evenly around the 
cone formed from Layer #1. The author 
uses white glue and double glue joint 
techniques to laminate to two layers 
together. You may use white glue, 
paper cement, or the glue stick to 
construct the nose cone.

Add 12 grams of modeling clay inside 
the tip of the nose cone. Use premium 
polymer clay, not the Play-Doh variety. 
In this way, the nose weight will 
remain supple, not dry out, and remain 
intact. Seal the clay inside the nose 
cone with a layer of bond paper soaked 
in white glue.

Couplers, Shoulders, Adapters, and 
Thrust Rings,Oh My

Here is another important tip for paper 
construction: build your body tube first, 
then construct the couplers, shoulders, 
and such to custom-fit this tube. The 
author struggled with all sorts of 
calculations regarding inside diameters, 
outside diameters, circumferences and 
paper thickness before discovering this 
technique.

For the Sayonara Paper Tiger, you will 
need a nose cone shoulder, a thrust ring 
and a D to E motor adapter. The thrust 
ring and motor adapter are easiest to 
construct. First, cut the components 
from Pattern Sheet 3. Roll the thrust 
ring into a circle smaller than the body 
tube. Try not to wrinkle or crease the 
paper, but it's not a big issue here. 
Insert the thrust ring into the body tube 

and let it expand to fill the tube. Apply 
one drop of white glue to the innermost 
wrap of the thrust ring. Press firmly 
between your fingers and remove the 
thrust ring from the body tube.

Let the white glue dry for a minute, 
then apply a thin bead of glue along the 
inside of the thrust ring wrapper. 
Spread the glue in to a thin layer and 
roll the thrust ring up on itself. The 
author uses an old credit card to 
quickly spread a thin layer of white 
glue onto paper components. Be sure to 
use wax paper to protect your work 
surface and keep your paper parts clean 
from dirt or dust. Roll the part slowly, 
applying even pressure so no voids 
occur between layers. Set the thrust 
ring aside to dry.

Roll the D to E-motor adapter in the 
same manner as the thrust ring.

Roll the nose cone shoulder in a similar 
manner, with one exception. The 
shoulder is trickier to roll since it is 
inserted into a cone, where the diameter 
is constantly decreasing. Roll the nose 
cone shoulder wrapper into a tight roll, 
smaller than the cone diameter. Insert 
the shoulder in to the cone to about 7 
mm depth (see the dashed line on the 
shoulder wrapper). Make sure the 
shoulder is held even, and apply one 
drop of white glue to the inside edge of 
the wrap. Remove; let dry; then seal the 
shoulder wrap as you did with the 
thrust ring.

You may notice the shoulder has a 
smaller diameter than the inside of the 
body tube. You will need to add one or 
two layers below the dashed lines to 
thicken the shoulder to fit snugly inside 
the body tube. Use the Extra Wrap 
from Pattern Sheet 3. Cut one or two 
wraps, then use white glue to apply 
them to the nose cone shoulder.

The final size of the shoulder will be 
about 12–13 mm in height, with 
another 7 mm inserted inside the cone. 
When the shoulder is dry, you may 
attach it to the nose cone using white 
glue. Once the glue joint is tacky, you 
may insert the nose cone shoulder in to 
the body tube. Align the nose cone to a 
straight up, vertical position. You may 
leave the nose cone in the body tube, 
but be careful not to glue it to the tube.

Fin Stock

Pattern Sheet #3 has three different fin 
planforms. Use your styling judgment 
to customize the Sayonara Paper Tiger 

to your liking. Cut-out the fin pattern of 
choice, and trace three fins on to 
corrugated cardboard. Did you 
scrounge any cardboard yet? Watch out 
for the hording tendencies that will 
soon start to overpower you.

For this model, 1.5 mm thick (1/16-
inch) corrugated cardboard works well. 
For example, the United States Post 
Office has free corrugated boxes made 
of good paper stock. Remember, these 
boxes are to be used for U.S. Mail only, 
so don’t start collecting these!

Did you know that corrugated 
cardboard has a grain and structural 
characteristics similar to balsa wood 
fin-stock? Layout the fin template with 
the leading edge parallel to the card 
board corrugations and carefully cut 
out the fins.

The corrugated cardboard can be 
strengthened by laminating it with bond 
paper. In addition to increased strength, 
the bond paper is easy to color or apply 
graphic drawings to. For flat-plate fins, 
cut-out the paper covers the same size 
as the corrugated cardboard fin cores.

Alternatively, with laminated bond 
paper you can create knife-edge leading 
and trailing edges on your fins. First, 
trace the fin pattern onto bond paper 
(set of two, per fin). Next, trace onto 
corrugated cardboard and decrease the 
height about 2 mm for the core layer. 
With the extra paper on the coverings, 
you can fold a clean knife-edge, and 
glue the two laminates of bond paper 
together tightly.

Assembling the Model

Now that you have all your hand-made 
components, you may start assembling 
the Sayonara Paper Tiger using normal 
model rocket techniques.

Install the ring about 90 mm inside the 
rear of the sustainer tube. This will 
leave about 5 mm of the motor 
overhanging the end of the sustainer.

A fin position wrapper is included on 
Pattern Sheet 3. This wrapper was 
created using the VCP computer 
program by Gary A. Crowell Sr.

Use double glue joints to install the 
three corrugated cardboard fins to the 
paper body tube. Use white glue to 
attach the fins. Next, glue the launch 
lug to the root edge of one of the three 
fins. Add fillets of white glue to all fin 
root edges.

Two shock cord mounts are included, 
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Pack 15 Launches
with CMASS
Frank DeAngelo

Cub Scout Pack 15 of Revere, 
Massachusetts, attended the October 22 
launch in Amesbury. This was the 
second year in a row the Pack has 
traveled to Amesbury to fly with 
CMASS. This year we had eight scouts 
and six parents joining in on the fun.

Four days before the launch we had a 
build session at a scout meeting. Once 
again we used the Estes E2X Generic 
kit which can be purchased in bulk 
packs of 12. All the measuring and 
marking of the parts was done by my 
wife Linda and I before the build 
session. The scouts followed verbal and 
visual instructions to successfully 
assemble their kits.

This year we did not 
have the usual shock 
cord melt down 
followed by loss of 
chute and nose cone. 
Instead of  the  
s t anda rd  e l a s t i c  
shock cord and 
paper shock cord 
mount, they used 
K e v l a r  s t r i n g  
attached to the 
motor mount. The 
elastic cord was tied 
to the Kevlar string 
to cushion the 
shock.

For most of the 
attendants this was 
their first exposure 
to model rocketry. 
At first they did not 
know what to expect but soon learned 
that rocketry is a lot of fun. They were 
very impressed with the size, sound and 
altitude of some of the larger rockets, 
especially Robert DeHate's high 
powered launches.

Despite the cold, the scouts and parents 
enjoyed themselves and have joined the 
fraternity of model rocketeers.

If anyone is interested in organizing a 
group launch for a youth group feel 
free to contact me at:
    deangelo54@comcast.net

Sayonara, continued from Page 7

one for attachment of the shock cord to 
the body tube, the other for attachment 
to the nose cone (see Pattern Sheet 2.)  
For the shock cord, use a 40 cm (16 
inch) length of Mason line attached to 
the nose cone, and a 40 cm (16 inch) 
length of elastic cord attached to the 
body tube. Attach the streamer recover 
device at the point where the Mason 
line and elastic cord are connected.

Make your own recovery streamer from 
crepe paper, surveyors tape or a Mylar 
party banner. Use a 45 cm (18 inch) 
length of cotton carpet thread for the 
streamer shroud line. A 5 x 50 cm (2 x 
20 inch) streamer will be sufficient, but 
a longer streamer may be used to 
increase visibility at recovery. 
Remember, this is a high altitude model 
rocket.

Flight Preparation

First flight should be with an Estes C11 
motor. You will need to use the 70 mm 
motor adapter since the thrust ring is 
installed for 95 mm E motors. Friction-
fit the motor in the body tube by 
wrapping it with one or two layers of 
masking tape. Pack recovery wadding, 
streamer and shock cord into the body 
tube, install the nose and you are set.

After a successful maiden flight with 
the C-11, and after you are confident 
the construction is sound, load-up a D 
or E-motor for some high flying. 
Always fly your Sayonara Paper Tiger 
when there is excellent visibility, and 
never fly your model into the clouds. 
This is a violation of the Safety Code, 

and it will be “sayonara” to your paper 
rocket. Good luck!

Projected Altitude

Motor Feet Meters

C11-5, C11-7 930 283
D12-5, D12-7 1,545 470
E9-6, E9-8 2,281 695
Raw Materials

67 lb. card stock (3 sheets)
20 lb. copy paper (1 sheet)
Corrugated cardboard
Modeling clay, 2 oz (56 g) package
Crepe paper, surveyors tape or Mylar 
party banner, 5 x 50 cm (2 x 20")
Cotton carpet thread, 45 cm (18")
3 mm (1/8 ") elastic cord, 45 cm (18")
Mason line, 45 cm (18")
References
http://www.cmass.org/member/Michael.
OMalley/sayonara.htm

Paper Rockets? Humbug!

Not interested in paper modeling but 
comfortable with off-the-shelf rocketry 
components? Do not fret; you can still 
build a Sayonara model rocket. 
Attached is a parts list for the modeler 
who doesn’t like to draw outside the 
lines.

Either Estes or FlisKits parts can be 
used. You could kit-bash an Estes 
Gemini DC and have enough spare 
parts for two more rockets! And don’t 
forget to get a 40-percent off coupon 
for Michael’s Arts and Crafts Store.

Remember to add enough clay weight 
to the nose to move the fully-loaded 
center of gravity (CG) to the proper 
location. See the specifications for the 
Sayonara Paper Tiger for the proper 
CG and CP locations.

Paint the model gloss black or a dark 
color to help with visual tracking at 
high altitudes.

Parts List

Nose Cone Estes PNC-50YR
Body Tube 8.5" Estes BT-50
Fin Stock 3/32" balsa
Fin Pattern Pattern Sheet 3
Thrust Ring Estes #2050 Adapter
Shock Cord 1/ 8 x 18" elastic cord
Shock Cord Mount  EST-2278
Streamer Crepe paper.....2 x 20"
Streamer Shroud Line  carpet thread
Launch Lug EST-2320.......1/8 x 2"
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A FlisKits UFFO heads for October sky.
Brian Mardirosian, photographer.
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CMASS Club Contacts

President
Bill Spadafora, NAR 2097, L2
5 Granby Street
Saugus, MA  01906
781-233-0339
Bill.Spadafora@cmass.org

Secretary
Peter Chestna, NAR 78787, L1
248 Millbury Street
Auburn, MA  01501
508-832-9313
Peter.Chestna@cmass.org

Senior Advisor
Bob Krech, NAR 78096
26 Ballard Street
Saugus, MA  01906
978-317-3512
Robert_Krech@cmass.org

Treasurer
John Buscaglia, NAR 27366, L1
3 Raymond Court, #18
Hudson, MA  01749
978-568-9337
John.Buscaglia@cmass.org

All CMASS Officers
email@cmass.org

CMASS Web Site
www.cmass.org

Webmaster
John LoVerso
webmaster@cmass.org

Editor of The Sentinel
Ed Pattison-Gordon, NAR 56764
sentinel@cmass.org

Please feel free to contact any or all of us with questions you have about CMASS, the NAR, or rocketry in Massachusetts.

— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

CMASS Membership Form

Name __________________________________________ Birth Date __________________________

Street _____________________________________________ Phone __________________________

City _____________________ State _____ Zip __________ Email __________________________

Membership type

 NAR: Member number __________  HPR level:  None   1   2   3

 Associate: I agree to abide by the NAR Safety Codes when flying at CMASS launches.

Dues for twelve month’s membership

 $4, 14 or younger

 $6, 15-17

 $8, 18 or older

Membership renewals are due either January 1st or July 1st, whichever is closest to the day you joined. 
Your membership expiration date is printed on the mailing label.

Make check payable to CMASS and mail with this form to:
CMASS, 248 Millbury Street, Auburn, MA  01501
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CMASS Launches
2005 Launches
April 30 Amesbury
May 14 Tewksbury
June 25 Tewksbury
July 9 Amesbury, canceled
July 23 Amesbury
August 20 Acton
September 17 Tewksbury
October 11 Amesbury, NEMROC
October 22 Amesbury
November 5 Amesbury
November 19 Amesbury

Launch Day Schedule
9:30 setup range

10:30 launching starts
4:30 take down range

Amesbury: Woodsom Farm Park, 
Amesbury, MA
Tewksbury: Livingston Street Park,
Tewksbury, MA
Acton: North Acton Recreation Center,
Acton, MA

Directions. Send email to:
secretary@cmass.org

Schedule Changes. Our schedule may 
change, for the latest information go to 
our Web site:

www.cmass.org

Weather Cancellation. After 8:00 AM 
on the day of the launch, if the weather 
looks questionable, call 781-231-1018 
before heading to the site.

CMASS Club Meetings
Meeting Schedule
Dec 6, 20 Saugus
Jan 3, 17 Marlborough
Feb 7, 21 Saugus
Mar 7, 21 Marlborough
Apr 4, 18 Saugus
May 2, 16 Marlborough

Meetings are held the first and third Tuesday of each month from 7:00-10:00 pm. The location 
alternates each month between:

� Bill Spadafora, 5 Granby Street, Saugus, MA  781-233-0339

� Doug Steinfeld, 72 Prendiville Way, Marlborough, MA  508-481-9337

Please call for directions or to confirm a meeting. Changes in date or location are sent to the 
meeting@cmass.org mailing list (email webmaster@cmass.org to be added).

Note: due to NARAM, August meetings are on the 2nd and 4th Tuesdays.
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