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FRONT

REAR

3/16”

(Useful accessory in determining C.G. and stability of your model rocket.)

:

Minimum Friction Calipers

Bill of Materials:

1 piece 1/8” welding rod, 28" long

2 pieces aluminum bar stock 3/16” x 8" x 3/4”
2 acoustical phonograph needles

1 bolt and wing nut (optional) thumb screw

If thumbsc
used, drill
with drill ai

threads to
See inset.

Cutaway shows depth to

é needle seat.

11 3/8”

Drill to size of bolt
or thumbscrew

size smaller than the |

other to allow NG

rew is
one bar
t least one

be tapped. -

REAR

" Tap in threads

Rod can be bent around
a coffee can to get a
smooth radius curve.

@

15



so92ald-ss0l10 pue sba| .7 X.2

:N. - :N m\mbm

M3IA 3AIS

1010
‘d'HZ/T 019/T

L

16

3 WO_
iy
il _ & A ——
ST ﬁ,ﬁ___. ............. be— g —
I e
iy |
YIBNVHONOISSIUNOD ik - T 4
L T g g L_ ST TT *. /] —]
suoIsuUsWIp [puuny apisul 03 1N \_\:_r ..... mojg-ly A -
Buipinow punoJ-¢/T Ul 18s Buluaalos "_“"T m 2 ,_N:.w
| )
: th !
||||||||||||||||||||||||||||| W oo d o
‘18]3nQ aJenbs 2T -t «T€ Vm
10 ,TT YIm Jamojg
obeajalinbs, Auy - £V
- .99




"pa12|dWOod SI jpUUN] pUIM

ay1 pue ade|d ol mopuim se|bixa|d ayl apl|S “jpuunl ayl Jo

ol |yl e puueyo Mopuim wnulwne ayl yoeny ‘aige|renre aq

Aew yoym sfelerew Jaylo 1o ‘poomA|d ‘preogpled ‘[eew 1eays

w04} apew aq Aew pue ‘jpuunl puim INnoA Uo pasn 1jeq pue sAs|

-Ind 8y 11} 03 paubiisap aq pnoys prenb sIyL " jpuunl puim ay)
Jo s1red Bulaow ay) Jo 1no siebul) dooy 01 prenb 1 e aXe N

(‘pub renbuelsal e wioj 01 pabuelle preogseisod Aneay wod) apew

3 ‘9|dwexs oy ‘Aew 1| “euSYBRAIS MO} aU) Joj sani|igssod Jeyio
lR/es afe 9k L) “Apog puun) syl apisul 11y ssaud Y61 e axew
p|nous Ajquissse ay) ade|d ulafe sagny | UBYM\ “pasn aq Aew
09-L9 Jo Buigny [elw Jyie pue ‘|fem Uiyl e aney pnoys saqn)
9S3YL “puuniay) ulade|d ulssgny euslybrens Moj) syl Ind

*JO1oW pue JoMo|g yioq

uo s/s|nd ay) 1surele dib wuiye sey 1pq ayl ains axe\ lemo|q

pue Jojow Jo adA1ayr yrim AzeA ||1m ainpadold Bununow 1oexe
3YL “puunlay} Jo feal syl e 1leq pue ‘Jojow ‘;BMo|q 8yl JUNO A

puess 8y uted usy) ‘lBY60)
[puuN] Y} pue puels ay) [N s|keu pgT Busn Jeyebol pues ay)
[leN "puels jpuunl syl Joj ssaeid 7 X g 8y} pues pue ‘B ‘InD

3|q1ssod se Us/d se s| Mo} 8y} 0s paxsnipe aq pinoys

JBMOIg By L “uunIay) Jo feal 8yl surebe Ajwiy emojg syl uon

-1s0d 0] pa|| 1P 8 S9[0y B} TeylaIns ag “J0JOW SY) pue JSMO|J S}
J0 sajoy Bu nunow sy} yorew o1 8081d Wwoog ay) [|Lp pue D

"(pou1sap
S182ua|NQJN] winwi uiw §1 Bulpnow Aue 1noylim ade|d o) pajreu aq
P|NOUS UsaI0S 8y ) ‘BWed) Juod)ayl wioj 01 ade|d ol Bulpjow Jo

sa091d JnoJ JBY10 BY) [reu pue uoilisod OJul UsJos a8y Ssald sued
aU] Ul UMOUS Se Usa13s aUj) J0J sl (pus JaMo|q) feal au) Wio)
01 |puun] ay) o1 Buipjnow puno. Jerenb Jo ssoaid Inoj |eN

"MO|} 1le US/S 310W B 3AIB pue aoud |ngJn) aonpal
0] Ysiul} Yloows e puuni 8y} Jo apisul ayl aAIb 01 [njpred Ajjeioadss
9g "uled pWeus Y1im puun) 8y} Jo 8pISIN0 pue spisul 8y ukd

‘21enbs Aj10eked suewsal 11 eyl ainsul 0}

uoiresedo siy) buunp Apog puuni ayl yoddns -Butjreu pue Jeypebol

poom 8y} Bussaid alojeq uiolay) 01 an|b a1iym Ajdde pue s|ru

Buiysiuly pg asn 'sue(d ayl ul umoys Se Apog puunl ayl Wwioj 0}

RByebo} Wey) [feu Uyl pue sapss |fe Uo s3091d Inoj syl pues “Jeyio

yaes 03 paydelre usym Apedoud dn yorew |jim Ayl os Ajnjesed

N0 N2 3g pnoys sadaid asay | ‘poomA|d 47/ wiol) saoaid wonoq
pue ‘do Jeq ‘uod) 8y N0 N 01 S1 Ajquussse Ul deis 1su1) 8y L

"JOMO(] 38U} JO paads parel ay) pue Jolow ay)

Jo Jomod pue psads 1ndino ay) uo puadap ||IM sAa|nd Byl Jo SBzIS

83Ul Jo Olf_IBYL “HUN 1JOA GTT ‘lemodssioy Z/T 01 9/T Aue 1sowfe

3] Ued Jojow ay| "Joj 11asn 01 Bulob are noA Teym wiy ||l pue auo

pasn e A}10ads noA J1ao1id ajqeuoseal e 10J 1013euod buiresy-bul

-quin|d 20| INOA W04} auo ukr1go 01 3|qssod ag pInous 11 pue ‘B
-MO|g 8JeuJn) plepueis B S| puun) pulM SIY) Ul pssn JBMo|q ay L

U0 Ealb Aue 0] aouew o ed S11 1Ny 10U PINoYs puey uo Ssey
Apealfe Jea1ex00.1 8Y) Selerew Jo asn ayl MO|[e ubisap puun) puim
SIY) Ul SUOITRDILIPOIN “BuioMpoom ul adus Lisdxe alesepow Y1im
Rppow 3y Ag 1jIng A|1Ses aq Ued pue ‘s1ex004 ppow Jo Alljiders
Ay Bu oy Joy A|je1oadss paulbisap sem fpuun | PUI S31s3 8y L

SUoNONIISU | A|QUBSSY puun] Puip
GH5LD

17



"puodas Jtad

199} ZZ Te Mo| 003 S| A1190]aA-Mmo|4 “Belp
Bui¥oayo 10} papusaWwIWIodal Jou si Il ‘s1sal
Auigels Joy [espi st 3un siy) ybnoyl
410N 3SV31d

‘[uuny o1ul ||am pade|d aq 1s81 Japun 3|2IYaA Jo asou 1sabibng

‘pua-jauuN} Woly
saouelsip BulArea e aouajnginl Buisnes ‘moj} 1ybrens ojul
Buixiw 1y apIsInQ, 01 NP SAISN[OUOJUI 8q Aew S}|Nsal ‘ing
“*S|9pON JabireT jo 18] suwlad pu3 uado

MOPUIM ,, se|bixajd 01 Juadelpe s10|s
ayl ybnouyl Buipnioid ‘aldy umoys

‘d'H 2/T 019/T “1010N 211198|3 ‘AOQOTT - T
1910 .2T 10 .IT Yyum Jamo|g abesjauiinbs - T

S170¢g ONILNNO-HOLO\ ANV ¥3IMOTg - SMIYOSAOOMN - STIVN “OSIIN
aoelg-baT [eulpniBuOT e LSX W X2Z-1T weaJlsiy ul
g WITIEX WX 2 ¥ 19)00Y |9pPON
mom;mlmwo.ho @@l_ .................. :.V\m @H X 7 X :N:N \
pURT-Ba doy e OIX.rX.Z2-2 /}
[DULIBYD MOPUIAA WNUILLIAJ™ = sssssess ZIX T -2
19ays se|bixe|d JITXZTXPTTIT-T
BuignL 09 1-9 uonoas ,IT - 2§
Udal13S U0 awely 10) Buipjow punos-iapendd: FITTT X ZIT-8
ysouw g ‘usaJds alIM prepue)gt JITTITX PTTT-T
JOQUIBIY WOT0g e 9SG X .ZT X /S - T
J9QWBIN BpIS Xoeg pue Jaquiay doy e LV X LT X WE-C
13QUIBIN BPIS JUOIg JEX ZTX WE-T Iresaq uior oed

sI sjuiod-10A1d UOIDLIJ-MO] JO 8SN

SVIF3LVIA 40 T111g

3pIS U0

‘yred 1j8g-A|nd &

doy

|[aued se|bixa|d

umo InoA 11y 01 1N

1amo|g Jaqua doy

laguwa\ wonog

‘Allea|o alow jusw
-aoe|d Usalos pue
sagn] smoys Aemeind

apisyoeq
I = .C 8[eaS MaIAUeld

MaIA do]

18



"puIm ay] oul uiod 10u pue Ajpal) amelo. 0] 11 Juem am ‘A1ineib jo

Jo1UB2 S11 e skadied ayl uo abiels Jomo| ayl 10AId am UBYAA Ul Buluijwesass Jo
PeaISUl U1ies 0} 3|quiny |[1M 31 Jeu3 oS SISIYL “JesH Ag ajceisun ag pinous abes
J1s00q v afels Jeddn ue Jo) asoyl wiod) 1ueeLIp A1 |dwod S1jNsal JUeMm am
‘“JoNOMOY ‘BSed SIY1 U] uoleredss afiels pue uoniubi abess Jeddn Jeie ag pjnom
11Se sl Ag 15004 ay1 Jo A11jigels syl %29yo 01 1uerodwi osfe s 11 o) ‘suofe
abiess Jaddn ay ‘Jeyebio) sobess | Jo Alljigels ay) Buiuiwieep 01 uonippe uj

"uo e paxaayYo s afels Jaddn syl uay)

pue Joypebol paulol safiels Yy1oq Yyiim paxasyd si 183201 afieis-omie ‘snyl Ajl
[1IM 31 YdIYM Ul sadeys aU} |fe Ul paxoayd aq shl 19X00. abiels-ninw v “ppow
B 4ons YlIM uaxe) aq 1Sn Sdals BJ1xe sWios ‘JoMOoH 'S1exo0. abels-iinw

10 Al1jiges ay1 Buluiweep Ul pasn 0S[e e 9A00e PaulINo Saunpadoad ay |

S13XD0Y F9VIS - ILTNW ONINOIHD

"A|iges Joq!ed g/T aney 01 pes s| Ainelf Jo Jeiuso syl puiyeq

Jaqied /T ainssaud Jo Jesd S11'Sey YdIym ppow e SNyl 'skeqied Jo swel ul
195001 38U} Jo A} |Ige3s By} Inode e} 03 UOWWOD S| 31 pue ‘B 1[ed SH po|[ed S| B
-¥201 8y Jo eRurIpayl ‘Aljigess sedoud Joj Aineib jo B1US0 3yl pulyeq Apog
19004 83U JO JolBWeIp 8y} Z/T 1Sea| e g p|noys ainssald Jo Jejuad S,19X004 3y L

*Ap0oQ 193004 BY) UO pa3fewl aq pnoys pue ‘ainssaid

JO JPUSd aYISIulod Siyl "Pa1ed0| S1 WeaJIs e 8yl ul Ajpal) 910l 0] sulbeq
Ng ‘puimayl ol uiod |j1m JeBuo| ou 1004 341 Ydoiym e uiod sy |hun sprem
-4%eq panow afe skedifed syl ‘puimayl ojul iod [|11S |[IM X204 3y} I 98s 0]
WeaJIs e jpuun) puim ayl ul yJeq o204 ay1 buioe|d pue ‘Ajybis Apog ayl uo
premueal siedied syl Buinow ‘Apoq 13004 ay1 uo A1ireib Jo U0 ayl bupjew
Agq 1soqauop sisiyl (Aligeis 13004 uo T-41 1odal [ea1uydsel 89s) aunssaud
10 Jo1Wed 8y Bumeso| Ag apew aq Ued A11jigels JO 2Insesll 91eindde aiow

FHNSSTHd 40 431N3D IHL ONIANIH

'SUO1}IPUOD 3 |CeABIUOD |fe 1SoW e Japun
AJ1 01 ybnous a|ess S1aJow J0 S3a1Bp O WOU) JBA0IDI U YJIYM SUO 3]IYm
‘9Igers Ajeulbiew Ajuo S1aul| Jo N0 S3BUBEP G WOU) SBA0II Apleq Yo Iym
193001 90UNO-8UO Y/ “A[ [[IM 11 Jo1Bq 8y} ‘B0 Ued 19X204 Y3 YD IYM W04}
albue ay1 1B By dul| ol ¥Jeq Buims 11aneY ||S puUe 11 Julod ued am aul|
JO 1IN0 Je} MOY 83 0] JUeM SM LWEaJIS Jfe S, jpuun) puim ay) ojul X204 ayl ind

9M UBUYM 1yBiom 19001 Jo aouno Aiens 1o Alonadal Jo ssa1fop aAl) ruonippe
Ue 21inbaJ 01S1 MO|j0) 019|NJ [RJUSH poob v "aul| Jo 1IN0 ssalbap G pauiod Si 11
USYM pUIM 8} 0ul ¥Jeq julod pue ,JeA0J8l, 01 3|ge 8 1SNW 19300. ppow Auy

"paads JoMO| 3y e Sulj S1I W0} 32104 SAIII91I0D SSI|

s1Pb pue poJ yaure| ayl SeAea| 11 usym Jomo s Bulob S1 13004 Jo1reay ayl aouis
‘3001 1YBI| e Uey) a|gess 210w a( 1SN 19X001 Binesy e ‘os|y 1ybi|) s,10X001
31 YlIM SaeLejul puim Jo 1snb apis e 1o aulbue Jeiusd-}Jo Ue se Yons 320}
Buelol e usym uondalip Jadoid ayy ojul yJeq uiod pue JBA0IBI 01 9|0 8 OSe
1SNW 11 ‘U0 1IY3IIP eyl Ul pawlie UBYM puim ay) 0jul pajulod surewsl 19x004 ay) JI
ybnous 10U SI1] '3q Aew 1820. 8yl a|ge1s Moy 1snlaulwielep 01 sulkwal ||I1S 1]

sidied ayl Joade|d ul pasn ag Aew (T-1 99S) MeJIS Bpos pue

Buins ayl -ajges sI 11 ‘1 Buiyonol siedied sy ing Buiyiou Ylim puuni ayl ol
18113 9s0u Bunuiod surewsal 10001 841 §| “UUN] PUIM BY) OJUI 1SI1} 8S0U 19201
3y uesul ‘afed snoinaid sy uo uoireasn||i syl ul se Ajeansea siedied ayl Bul
POy puUe ‘puun] puIM 8y} Uuo uin} ‘A[199.1100 paoue feq Usaq Sey 13204 3yl UBYAA

ALITIGVLS H04 ONIXMNOIHO

"A11]10BIS 19X00 UO T-H 1 1odel [01uyoe) 88s ‘WeisAS siy)

UO S|Relep 104 "19X004 8y POy pue aduefeq 0] pasn aq Ose Aew MeJIS epos pue
Buis v 1204 8yl ulade|d uiauibus papeo| e Ylim pauiwpeiep sfempe si A
-1/e4B Jo PID 3yl "Alreib Jo B1USD Byl S ulod souefeq siyl Aposjued ssoue
-[eq 13204 8yl [nun siylanunuod “Apybis plemieal siedied ay) aAow ‘UMop
swuiod 00184 Jo 18y 1| Apybis pesye siedied ay) anow pue umop B
-00.1 8y} 185 ‘umop sulod 183001 aY) Jo asou ay) J| 'skedifed syl Yiim 004 3yl
dn »o14 *Apog ay1 uo sulod a1soddo Apgalip uo aq pnoys skedifed ayi Jo suiod
om1ayl ‘Apnoinaid patedo|eale ay ul 1004 3yl uo uonisod ol weyl Ind pue
‘“Lede siadifed ayi Jo svelay) peaids ‘9Jeuns |} e Uo X004 3yl 1es uay | “leb
-ulje uo 1201 ay1 Buoue g Aq AiAeiB jo Je1usd arew Ixoidde ay) a120| 18114

"Jle 8Y1 Ul 31e10J ||IM 10X00.
aY1 yoIym node ulod syl pue 123004 3yl Jo uiod souefeq ayl si A1iaeib jo sejusd

ay1 ‘A11]10es 18204 Uo 1iodal [ea1uyoa] ay) Bulpeal wolj mouy NoAsy Ainelb
1O J91USI S1191230| 01'S1 193004 |PPoW B Jo AlljIges ayl Buiyasyd ul dais 1s11ay |

ALIAYEO 40 431N3D0 ONINING313d

A11|10e1S Joy S0y Bunsa )
5748

19



HAND-POWER for your
T £STESD MODEL WIND TUNNEL

SIDE
Unit shown with
chain removed
f’ “
[ ® ‘\
[4
] \
’ \
1 \
1 \
[
1 \
o - Y
’ G \
! We urge builders to design and
(& ) install an adequate chain guard.

" Note rubber pads and brackets are
‘\ removed, leaving pedal axle and hous-
ing as crank-handle.

BOTTOM “PEDAL" UNIT DETAILS

Part of bike frame

If your wind tunnel is to be used on the firing
range, chances are that electric power won't be
available to run amotor. To alow the range control
officer to check any rockets of questionable stability,
you might build your wind tunnel for hand power.

The parts for the drive unit on the hand-powered
wind tunnel can be salvaged from a used bicycle.
The bearing carrier for the pedal-sprocket unit is
cut from the frame, and the pedal on the side away
from the sprocket is cut off completely. The
mounting for the rubber blocks on the remaining
pedal are removed to make a hand crank.

Two pieces of strap iron are welded to the bear-
ing carrier asin the drawing. Thisunit isthen
mounted at the rear of the wind tunnel under the
blower. The sprocket on the blower can be one
from the rear wheel of the bicycle, although a
smaller sprocket will give a higher speed. Be sure
that the teeth on both sprockets fit the chain. The
chain should be adjusted to fit fairly tight around
the two sprockets (about the same fit as for a bicy-
cle). Design and install an adequate chain guard to
protect the operator.
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