COMPLETE DRAWINGS OF THE

SORRELL 3NS-2 "guppy"

copyright @ 1978

The enclosed drawings and lnformation show the Sorrell
3NS-2 "Guppy" as built by Hobie Sorrell. The drawings are
true to the original "Guppy".

Additionally, we have included the designer's ldeas of
suggested alternate materials or methods, 1n a few areas
(1isted as second choices, or labeled "alternate"). The
"Guppy" 1s a very successful airplane exactly as it was
bullt, and the alternates shown are only intended to reduce
the cost or the difficulty of bullding sllightly. .

We are including written information to increase tne
clarity of the drawings and to explain some methods of con-
struction. This information doesn't cover every aspect of
aircraft construction, but should make the drawings complete.
Using these drawings and normal alrcraft bullding techniques,
you should be able to bulld a duplicate of the Sorrell
HGuppy".

We suggest that you joln the EAA 1f you are not yet a
member, as this organization and its' local chapters will
provide you with lots of help and a wealth of information
about homebuilding. EAA makes avallable many books which

willl help with your project.
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The recipient, by accepting these drawings, agrees to
construct pieces for only one Sorrell SNS-2 "Guppy", this

alrcraft to be assigned

JERIAL # [ ﬂ(g :

These drawings become a part of that airplane's permanent
records.

The reclplent further agrées not to reproduce these
drawings, except with the permlssion of the designer.

It 13 further agreed and understood by the reciplent of
these drawings that the suppllier of the drawings and the
designer make no wafrantee, expressed or implied, as to the
quallity or safety of any alrcraft constructed using these
drawings.,

The above conditlons extend to and are a part of any
subsequent sale of sald alrcraft, whether in partlally com-

pleted or completed form.




Sorrell SNS-2 "Guppy"

Designer-builder Hoblie Sorrell

Span 21t 3"

Length 15' s

Height 5!t ot

Welght empty 330#

Weight gross STS#

Fuel capacity 5.5 gal.

Wing chord 36" (37" lower wing with aileron)

Wing area 129 sq. ft.

Dihedral 1.5 inches each silde

Incidence 2 degrees upper, 3 degrees lower

Stagger minus 11 inches

Engine OMC (Qutboard Marine Corp.)
Cushman model 200 (4 cycle)

Horsepower 18 at 3600 rpm (redline 4000 rpm)

Welight 90# including prop, as converted

Displacment 43,16 cu. in.

Fuel consumption 2 gph at 1/3 throttle cruise -

Carburetors Mikuni (Yamaha) M 24-26 (2 required)
(main jet is #56 drill, .046")

Fuel pump engine driven (backs up gravity at
low fuel)

Magneto Falrbanks Morse CW type 20

FMX-1 2B7-1 (from a 2 cyl.
Wisconsin engine)

Propeller diameter 48"

Pitch 9.5 de%rees at tips, 12 degrees at
12" in from tips (non helical)
Blade width 4 7/16 inches
Static rpm 3100 about
Landling gear Wittman steel rod type
Main wheels - 5" magnesium "go-cart" wheels
Main tires 5.00 X § tires (used Bonanza
nose tires)
Main tubes 6" "go-cart'" inner tubes
Tailwheel 2 1/4 inch solid caster tire
with a 1/4" bore brass bushing
Fuselage all wood structure
Wings all wood structure, aluminum fittings
Tail 4130 steel tubing
Covering 1.7 oz. dacron, lightly doped

Other steel tublng wing 1lift struts, englne mount,
cockpit controls, windshileld
frame,and elevator push pull tube,
wing tlips
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The 3uppy airframe is all wood structure, covered with
1,7 oz. dacron fabric, with the following exceptions; the
stick and rudder pedals, engine mount, windshield frame, and
wing 11ft and Jury struts are welded steel tubing; the land-
ing gear legs and tail wheel spring are 6150 spring steel
rod; most attatch fittings (wing, xear, engine mount ) are
aluminum plate: wing drag member is a 3/4" X .058, 6061 T-5
aluminum tube; and the ailerong are sheet aluminum pop riv-
atted to an alumlinum tube,

The fuselage uses "DeHavilland" type spruce and plywood
construction. The wings are single spar with 1/32" plywood
D tube at the leading edge, single strut braced. Wing ribs
are solid sawed 1/4" balsa web with 1/8" X 7/8" spruce cap
strips. The plans also show sawed 1/4" plywood and
bullt up stick and gusset ribs as alternates to the balsa,.

The alrplane was designed to aPproximately a load factor
of 6 Ga. It should be flown as a '"normal category' aircraft
would be, to a flight 1limit load factor of 4 Gs. The Guppy
is not aerobatic.

The wings on the prototype are not designed to be fold-
able, They are fastened on Just 1ixe a T-Craft or a Champ's
wings.

Any bullder who wishes to build an ultra-light must be
very weilght conscious, as pounds take away climb, The Guppy
uses only normal bullding techniques to achleve light welsght
and, built to plans, will be satisfactorilly light.

Hobie estimates the cost for materials for the alrirame
at $500 "with a 1little scrounging" he says. Engine cost
could be from 8200 to about $900, depending on the wmany
variables. Hoble spent about 750 hours bullding the Guppy,
including time spent converting the Cushman engine.

Many people have asked me about pllot size., I am 62"
tall and weizh 165#, and find the guppy cockpit very com-
fortable. It would accomodate someone bigger than 1 am.

I have flown 1t with a 200# load (me plus my 3 year old
son) and performance was stlill quite satlsfactory, although
somewhat reduced,

Cockpit entry 1s accomplished by a step on top of the
laft wing root, and over the left side of the cockpit. The
top and left side forward window hinges to tne right, allow-
ing easy access,




The Cushman engine has provaen very reliable and very
satlsfactory in 10 years of service, The airplane with the

Cushman engine will outperform some well kxnown designs with
36 hp. VW engines,

The engine runs quite smoothly (about like a 65 hp.
Continental) except at about 1800 rpm. only, it has a vi-
bration zone. This is noticed only while taxiing, and requilres
opening and closing the throttle to maintain proper taxi
speed on grass, It 1Is not a factor in flight or at idle.

I crulse the engine at about 3400 rpm. with the throttle .
1/3 open. This gives about 65 mph. and uses about 2 gph.

OMC Cushman is currently manufacturing these engines,
and there should be used unlits available around the country.
They are found in Cushman "Trucksters" and "Dumpsters" used
by police departments (metermaids) and park departments and
post offices, as well as in industry for plant transportation.

They are also found at large alrports used by airline mech-
anlcs and service people,.

Write to Cushman Motors, Box 82409, Lincoln Nebraska

63501, for the name of the nearest dealer, if you could not
find 1t in the yellow pages.

The engline conversion is quite simple, It merely re-
quires removing most engine accessories, (except the oil
filter and fuel pump) and fabricating the magneto mount,
turning the magneto coupler and two carburetor adaptors
from small blocks of aluminum, and turning a steel prop hubd

and an aluwninum distributor shaft support on a lathe.

Carburetors are from a Yamaha motorcycle and use the
motorcycle cables, The magneto 1s a common Fairbanks Morse
2 cylinder clockwise unit. The engine mount 1s made with
1/2" X .035 steel tubing and Cushman engine mount parts.

It is similar to a Cegsna 170 mount (only much smaller),

Due tc *their location on the heads, the carburetors never
ice up. We have never had any sort of problems with this
engine. (Guppy has about 200 hours total time.)




Altermativeg

Hoble considers the airplane sultable for engines up to
36 hp and 120# welght, if properly converted., (However,
the Aeronca englines are awfully shakey, and 2 strokes are
difficult to operate reliably. )

He has started, and I hope to finish soon, a conversion
o an Onan engine which 1s rated at 25 hp at 3600 rpm.
This englne welghs 1# less than the Cushman converted and
looks very promising. (Onan bullds electric power plants
and welders, among other things.)

The old 36 hp VW engine could be used, but would require
careful conversion to keep 1t llight. Parts for these engines
are availlable from J. C. Witney in Chlcago.

The previous two engines are the only ones Hoble wishes
to suggest as alternatives at thls time, These are only
suggestlons, as the Cushman 1s the only one flown in the
Fuppy so far.

The origlnal Guppy 1s bullt with spruce and exterior
1/8" luan mahogany door skin plywood in the fuselage. Alr-
craft quality fir, or upland or Canadian hemlock, and 3/32"

marine plywood or 3/32" aircraft plywood are satlsfactory
substltutes.

Flying The Guppy

A few additlional words about flying the Guppy may be
useful. Please refer to my article in the October 1977 issue
of "Sport Aviation" for my original comments.

The airplane 1s very controllable, yet it is not at all
qulck. It 1s deflnitely a rudder alilrplane, due to signifi-
cant adverse yaw, and neutral stabllity in yaw, but because
of 1its low speed, it 1s baby carriage like in its "diffi-
culty" rating. Installation of a skid ball is a blg help
in slip and skid control. (Hobie dismantled a turn and bank
from an old Waco for the Gupplies skid ball.)

Several people have asked 1f there 1s any difflculty
operating with no brakes. I was also concerned before I
first flew the Guppy, but I have since flown it in many
different conditions (crosswinds, gusts, tall grass, pave-
ment, soft fields, etec.) and have found it no problemn.

When I first flew it out of Hoble's 900' airstrip, the air-
plane presented no difficulty taking off or stoppins.

If I am operating on pavement, I don't land downwind,
and if I wish to stop on pavement while taxiing downwind,
I elther put one tire in the grass, or turn into the wind, .
or I turn off the engine! There are no other problems as
long as I plan ahead a little.

The Guppy rates as a very easy alrplane to fly and only

requires the pilot to be gentle and modest in his demands.
It will reward him with economical, useful performance.
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reneral constructlion information

In these plans, the first listed material is true to the

original Guppy, second listed materials are designer suggested
alternates,

All wood must be alrcraft quality.

All plywood 1s aircraft type unless shown on the drawings
as"1/8 ply" only. This plywocod can be 1/8" exterior door
plywood (luan mahogany), or 3/32" marine plywood, or alrcraft
3/32" plywood.

Steel tubing shown is aircraft seamless 4130 steel tublng.

Douglas fir,or Canadlian or upland hemlock, are satis-
factory substitutes for spruce if they are of aircraft quality.
Fir 1s sllghtly heavier than spruce, however,

Always use alrcraft nuts and bolts, and always safety
them. The cost of aircraft nuts and bolts is very nearly
the same as lesser substitutes, and other hardware is not
worth the trouble,.

Where speciflc material specifications are shown (1ef
2024 T-3 Al.), these are aircraft materials and specifications.

The Guppy 1s covered with 1.7 oz. Stits Polyfibre using
Stits materials thru the silver, then a light coating of
butyrate dope. The fabric is glued on (no ribstitching).

Hoble used Weldwood plastic resin glue throughout the
Guppy, except where epoxy 1s specified he used two part
epoxy glue, All metal fittings, where they are against wood,
are epoxy glued to the bare wood before finishing (in ad-
dition to beilng bolted).

Use cement coated 20 guage aircraft nails where required.
Use 1/2" long nails through 1/8" plywood, 3/8" long nails
through 1/16" plywood, and 1/4" long nails through 1/32"
prlywood.

Tou can rip spruce members to filnished size with a good
table saw and either a Sears "Kromedge plytooth blade'(cat.
#9-32448), or a Sears '"free smooth cut combination" cabinet
makers hollow ground blade (cat. #9-32644), This latter
blade makes the smoothest cuts, but requires a perfectly
aligned saw blade(it must be parallel to the rip fence).

While bullding the Guppy be careful not to add any un-
necessary welght, as only a few pounds decrease the perfor-
mance notliceably.

If you have questions, flrst double check the plans, as
most information 1s shown only once in the plans, and not
always where you expect it (ie. alleron control horns are
with the cockplt controls, not the ailerons).




Fuselage Constructlon Drawing Numbers 1 through 13 and 17

Dwg. 4. All layout work (fuselage and wings) can be
accomplished on a 4' by 12' table, braced so it is fairly
level and firm., Notlice the layout dimensions measure to the

outside of the longerons, and to the centers of the internal
members' terminations.

Dwg 4, 5, &b5. Notes A and B show nonstandard ends of
vertical members. In note A, ends become nearly vertical
to conform to spar faces., Note B requires the forward
vertlical member top to terminate below the top longeron to

allow room for the rear top wing fuselage fitting. See
also dwg. 10 & 12 for Note A clarification.

Dwg. 6. These spruce members'ends conform to the spar
positions, thus helping establish the wing incidence of

5 degrees lower wing incidence and 2 degrees upper ving
incidence,

Dwg. 7 & 8. All wood structure 1s glued and nailed in
the normal aircraft manner., Small 1/8" thick wood sticks

between gussets f111 the longeron outer edges and f£ill around
orenings to eliminate bumps in fabric.

Dwg. 10. Note E means bulld the vertical member ends
aft side out 1/4" so they are the same thickness as the cross
fuselage boards,

Dwg. 11 & 13. The rear wing attatch fittings in the
fuselage consist of a single 1/%" thick fitting at each of
four posltlions, to fasten to the wing drag tube end. The
top flttings are on the forward side of station #3 and the
bottom fittings are on the aft side of station #3. The
front faces of these fittings are exactly 20 5/8" aft of
of the center of the spar fittings on statlon #2. Sguare
1/16" aluminum washers (dwg 11) are placed on the side of
statlon #3opposite each respective rear wing fitting.

Dwg. 12. Wing pln positions shown are accurate if the
wings are bullt to the drawings; final holes should be drilled
after your wings are built and checked for fit.

Dwg. 13. Notice the 1" by 1" spruce longitudinal mem-
bers on the floor under the seat (also see dwz ).

Seatbelt hardware is fastened to a lower rear fuselage
wing fitting bolt. Shoulder harness should be fastened to
an upper rear fuselage wing fitting bolt.

Pitot tube, static line (run into a wing pan=l), and

rudder cable guldes are 3/16" inside diameter nylon tubing,
avallable at swimming pool suppliers.




Dwg. #15. Main gear legs and tailwheel spring are fab-
ricated as follows: |
l. Use 6150 steel (4340 steel 1is an alternate).
2. Machine part while straight per drawing (note,

be very careful you have a smooth finlsh,
and radius all corners, so cracks don't
start).

3. Heat red hot to bend per drawing.

4, Heat treat to 45 to 50 rockwell,

>

. Main gear only; drill 1/4" top hole after heat
treat, to establish zero toe in (eyeball
axles parallel to lower wing leading edge).

Dwg. #18 & #19., The simplest way to bulld the tail
hinges shown in the plans is to weld the 5/16" X .058" tubes

to scrap pleces of 9/16"%or 5/8" tubing, then cut away all
except the 1/3 circumfrence of the tube with the hinge attach-

ed, Carefully weld this in its proper place on the controls'
SpaI‘.

The horizontal stablllzer can be adjusted with washers

to trim in pitch. Trim for hands off with one half tank of
fuel.

Dwg. 19. Loop .040 safety wire loosly through the aft
rudder cable end and the rudder horn eyebolt eye, for a fall-
safe rudder control systiem.

You could use plain 1/16" by 3/4" steel straps to attatch
tall brace wires to thelr positilons.

The Guppy has a second electrical switch on the instru-
ment panel marked normal (switch normally closed) and alter-
nate, Thils swltch disconnects the tachometer and the magneto
switch from the magneto 1f a short should occur in the tach.
or the mag. swltch. I have never experienced a failure of

thls type, but consider the swlitch worthwhile due to single
ignition.

The fuel guage 1is a section of clear plastic automotive
fuel line. Fuel guage and tank outlet plumbing 1is 3/8" 1D,
Fuel line to the Cushman engine 1s 5/16" ID flexable tubing.

Dwg. 29. The sediment bulb and fuel drain should be
located as shown in the plans with a Cushman engine 1lnstal-
lation, as this 1s the low point in the system when the
alrplane 1is sitting on the ground. You may wish to make the
fuel shutoff valve accessable in the cockpit, however the

Guppy does not have this feature. You should not have more
than one fuel shutoff valve, however.




Dwg. 23. The wing tips are made with 1/2" by .028"
steel tubing. They are attatched with wood screws at the
leading edge, the spar end, and the aileron spar. They are
nested 1In a round groove at these points, Glue a filler
block at the leading edge to the outer rib, and provide the
groove 1n this block. Provide grooves in the tips of the
maln spars and the alleron spars. The tralling edge of the
tip tube, top wings only, 1s split and spread apart so as
to fit around the wing tralling edge plece. At this position
only,the tip tube 1s attatched with rivets.

Dwg 32 & 33. The propeller shown in the plans is the
best one tried so far with the Cushman engine. It 1s quilte
different from conventional propeller design, and 1s superior
to more conventional deslgns which have been tried.

The center of gravity with the pllot and a full fuel
tank should be at the 30% of mean aerodynamic chord point.
This point is 5.5" aft of the upper wing leading edge, with
the datum (cockplt coaming) level. The cg must never be
behind this point. The c¢g should be checked before flight
by balancing the loaded airplane (pilot and full fuel aboard)
on a sawhorse usling a cradle under the bottom longerons.
(Cut 2 2X4s, each about 3 feet long, sSo they have a curve
which fits evenly under the bottom longerons.)

The original Guppy 1s bullt with no scarf Jolnts. All
plywood jolints are lnstead merely lapped. The laps are at
least 12 times as wide as the plywood is thick. These Jolints,
of course, may be scarfed 1ln the normal manner,

Dwg. 24, Alleron hinge bushings are made from a 1"
plastic pipe T, Turn them to 1" 0.D. and cut to 1" lengths,
They are adjusted for tightness and made installable by cut-
ting a slot in them, as required tc make fridicative.

Dwg. 24, Alleron hinge lnner straps are formed with a
hardwood block with a cross gectlion similar to the alleron
spar, only with a 1/2" radius groove in the end.Squeeze the
aluminum strap into the groove with a 1" diameter rod, closings
the parts 1n a vise. Then bend the ends of the strapover
the block to complete the part.




Wing Construction Dwg, 23 to Z28.

The Guppy airfoil is a Grant X-10 modified. This is

a model alircraft airfoil. The plans include a full size
template of the Guppy rib.

The ribs are built in two pieces, broken at the spar
(notice the rib template contains the spar). Four wings
wlll require 28 rear rib sections and 76 nose rib sectilons.

Dwg 27. The Guppy uses 1/4" hard balsa for the main ribs.
Two other types of ribs will be discussed later.

7/8" by 1/8" spruce cap strips cover the ribs from the
tralling edge to almost the leading edge, top and bottom.

1/32" plywood covers the entire leading edge and the top
and bottom of the spar, covering over the nose ribs and under

the above mentioned cap strips. The distance is 24 1/4'--
buy 50" by 50" plywood sheets.

wing root ribs are the same as main ribs, only they are
covered with a 2" by 1/8" cap strip.

Dwg. 28. The wing drag tube at the root rib passes through
a 1 3/4" by 2" by rib depth, spruce block. This block 1is '
glued to the root rib and inslde the root cap strip. It is also
epoxy glued around the drag tube. Finally, a 3/16" bolt
pagses through the block and the drag tube, in a fore and

aft direction. This explanation covers the upper wing drag
tube /root rib attatchment.

Lower wing drag tube / root rib attatchment is similar
to the upper one, except the spruce filler block also fastens
to the alleron spar. The drag tube actually fits back into

the alleron spar about 1/8". The 3/16" bolt is countersunk
in the aileron spar. *

Dwg. 26, Four specilal ribs are required, one at each
lnterplane strut attatch position. Drill the vertical 1/4"
holes before wing assembly. Notlce that this rib has 3/4"
square corner blocks,;on the outboard sides only to leave
room for the 1ift strut and drag tube fittings. Notice also
the double cap strips and the aluminum strip washers.

Dwg. 26. You may choose to use the alternate style,
speclal Interplane strut rib. Notice it is 3 laminations,
and that you can eliminate drilling the vertical 1/4" holes
by leaving a 1/4" gap, as shown, inside the laminated portion
of the rib., Also notice that the 1/4"™ marine plywood portion
does not have any lightening holes 1n the laminated portion.

Dwg. 27. Two alternate rib styles are shown. If you
choose the built up spruce and gusset ribs, use 1/4" plywood or balsa
ribs for the root posltion and in the special I strut rib.
Also note that all 3 rib styles require the 7/8" X 1/8" cap-
strips around the outside.




A Wing Assembly Method
Cut spar to shape.

Attatch fittings to spar.

Install 1/4" square corner blocks next to each rib position
on both sides of spar (3/4" square corner blocks on the
outboard side of interplane strut ribs only).

Lay spar wlth the aft face down on the table. Be sure
spar 1s stralght and true.

Attatch leading edge ribs, with glue and nails, against
spar and corner blocks, and install remalning corner blocks.
Make sure rib leading edges are perfectly in line using the
1/2" square leading edge member.

After front rib glue dries, place spar on its front face,
Use 1X4 material which extends beyond table edge, so front
ribs can point down past the table. Be sure the top of
these 1X4s allow spar to be perfectly stralght.

Install tralling edge ribs as above, beginning at tip.
Check trailing edge for stralghtness during assembly. Also
conflrm that drag tube willl it durling wing rib assembly.

Slip drag tube and 1/8" plywood gussets into position
in ribs and attatch to spar fitting.

Lay the wing flat on the table. Flace thin strips of
wood under the spar so your wing 1s supported under the
front ribs,the spar, and the tralling edge ribs.

Prefabricate nalling strips for spar and rib leading
edge attatchment, enough for one wing (1/2" X 3/32" or 1/2"
X 1/8" strips).

Saturate the 1/32" plywood outer surface with water,
This will cause it to expand and curve to flt. Attatch the
plywood (face graln spanwise) with glue and nailing strips
to the top of the spar and the top of the front ribs, and
allow to dry. Overlap at ribs 1 1/2" or scarf at the ribs,
to Join plywood pleces., After it drles, remove the nailling
strips, | '

Bulld 3 curved cradles to support top of ribs while
fastening lower leading edge. Turn wing upside down anc
place it (nice and straight) on the cradles. Place one cradle
at tip, one at root, and one moves to each nailing position
for support. Allgn cradles so there 1s no twist in the wing.

Run a 1/4" drill through the front I strut eyebolt hole
and through the top skin, before 1t disappears.

Re-wet the outer surface of the plywood and form it
around nose ribs. Wrap string or webbing around leading edge
and spar to help form curve.




Use extra water at leading edge to make curve.

When you are sure of a good I'it, remove string, apply
glue, reattatch string and work nalling strips around to
spar, starting from leading edge (very important-- leadling

edge plywood must extend the full width of the spar, top and
bottom -- distance is about 24 1/4"),

ATter glue dries, remove nailing strips (split strips
off, then pull nailsa. : pe (op p

Altatch bottom cap strips and trailing edge or aileron
sparl

Turn right slde up and attatch top cap strips. Don't
forget to drill I strut eyebolt holes after each operation
to eliminatelblind hunting, and keep things fridicative.

Material Alternates

The followlng are materlials suggested as alternates by
Hoble Sorrell, the deslgner. They are based on his exper-
lence and have been used extensively 1n other ailrplanes.
They are not, however, found in the origlnal Guppy.

Where 1/8" ply. is designated, you may use 1/8" luan
maho%any door skln plywood as on the Gquy, or substitute
3/32" mahogany aircraft plywood or 3/32" marine plywood.

Where spruce 1s designated, you may wish to substitute
good, alrcraft quality Douglas fir, or Canadlan or upland
hemlock (fir is heavier and stronger,slightly, than spruce),
Spruce 1s traditional for alrcraft use because it 18 very
consistant and 1s available with a stralght grailn,

Either balsa or hard foam may bve used in the floor and
seat cores,

Three types of wing ribs are shown (Guppy uses balsa).

Spruce could be used to replace most tubing in the Guppy.
It could be used for tail feathers, windshield frame and
opening brace, wing tip bows, and wing internal drag tubes.

3quare spruce with an outside dimension equal to the OD
of the tube replaced 1s approximately equal in stren%th to
that steel tube with an .028" wall., (ie. 5/8" X 5/8" spruce
equals 5/8" X .028" steel tubing.)

Curves in spruce can be made by laminating thin (1/8" to
1/16" thick) spruce strips together in a Jjig.

3pruce constructlion requlres adequate gusseting to transmit
loads.,

See Pietenpol plans for spruce constructlion technlques
(write to Mr. Pletenpol, Spring Valley Minnesot.ar for his
plans, or buy the "1933 Flying And Glider Manual" copy from
the EAA.




Test Flying The Guopy

When you test fly the new Guppy, the following sugges-
tlons may be helpful,.

Recent experlience in an Aeronca Champ, or equilvalent,
1s a reasonable example of how the Guppy handles,

First of all, before you fly, be triple sure everything
is right (actually check the cg, make sure the engine will run
with the tallwheel 1n a hole, safety everything, check con-
trols for proper direction and travel, remove all tools, etc.)

Test flyilng would best be done in a long, unobstructed,
failrly smooth grass fleld, 1f avallable (grass 1is more for-
giving of steering errors and will stop you sooner when
you close the throttle). A long paved strip is fine, but
do your high speed runs into the wlind until you have con-
fidence 1n the alrplane,.

Make sure your maln gear has zero toe in, and that your
tallwheel plvot shaft 1s vertical. Do plenty of taxling
to galn conflidence in the alrplanes ground handling. Be
very careful 1f you taxl with the taill up, as when you cut
the power, you have very little rudder authority. DNever
taxl fast with a tallwind.

Do not consider your alrspeed indlicator as accurate
untll you have some flight experilence with 1t,.

When you are actually ready to fly your Guppy, remember
that thls 1s a modest performance alrplane, and you will
be starting with an untested example. Don't be to demanding,
especlially during your flrst flights.

The Guppy wlll climb at its' normal cruise speed (65 mph)
so don't be afraid to climb it to fast at first. On the
other hand, trying to c¢limb near the stall 1s very dangerous,
especlally when you have very little power avallable to
asslst in stall recovery.

Remember, the wlng must exceed a certain angle of attack
(about 15 degrees) to stall, so Just climb at a shallow
angle of attack until you gain confidence in your aircraft
and lnstruments., Just let 1t climb as it wlll, rather than
trying to force it to c¢limb.

In flight you can expect to use lots of rudder to prop-
erly coordlnate turns, but this should be no problem. Be
smooth 1n your control applications, as roughness on the
controls reduces your avallable performance,

Stall recovery, 1f your center of gravity is at or for-
ward of 30% of mean aerodynamic chord (5 1/2" aft of top
wing leading edge), is normal, similar to a Champ. Notice
what your Guppy indicates at the stall.




Flylng the Guppy in many ways is similar to flying a
sallplane. Think about the movement of the air and use it
to your advantage. Durlng your approach for landing, keep
a good speed above a stall until you are very close to the
ground. 3lnce the Guppy 1s very light for its' size, it
will slow down quickly when you flare out. You don't want

to slow down qulckly until you are close to the ground and
ready to land, so don't.

To achleve a perfect 3 point landing, you have to add

a slight burst of power just as your stick is all the way
back.

The biggest hazard in this type of airplane is stalling
near the ground, due to low performance and lack of available

power for a quick recovery. So keep your demands modest
until you know what your new alrplane will do.

Hoble Sorrell's original "Guppy" performs as follows:

bngine and prop static rpm 3100

Liftoff speed 40 mph 1as

3tall speed 50 mph 1las

Normal climb speed 50 mph 1las

Normal glide speed 50 mph 1las

Normal climb rate 270 to 350 feet per min.
Ceiling 8,900' to 10,200

(takes one hour-- must be climbed
at less than full throttle
after 6000' to lean carbs.)

These figures are approximate, since they were not de-
rived under formal flight test conditions. Remember, don't

trust your alrspeed indicator until you have flight tested
1t 2dequately.

Hoble Sorrell's original "Guppy" operates within the
followlng flight limits .

Aerobatics prohlibited
Intentional spins prohlbited
Flight limit load factor 4 gs,
Never exceed speed 90 mph cas
Engine redline 4000 rpm
Center of gravity aft limit 30% of mac

The Guppy has been spun, and required normal recovery
technlque. The alrcraft has flown approximately 200 hours
and behaves 1n a normal way. Since testing has not been
exhaustive we have chosen conservatlve limitatlons.
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Truckster engine model 200 parts book

tlon--Cushman Part No

xant.,-=-Degcrivtion--

Cushman Engine Parts List (may not be complete)

Cushman Part VNo.,

Truckster engine model 200 owners manual

Model 200 engine short block

valve cover
gasket
nut
nut gasket
rocker arm
shaft

spring

cap
bushing

pushrod
tappet
tubes

O rings
retalner

Screw

1/4 lockwasher
SCrew
nut

5/16 lockwasher
5/16 washer

fr%nt exhaﬁst p%pe

flywheel key
rear key
crankshaft nut
washer

rellef valve housing

screw
gagketl
spring
relief valve
gasket
screw
screw

0ll strainer
retainer
gasket

cover

1/4 lockwasher
SCcrew

oll filter

111731
111716
800217
111828
111669
111668
111727
111728
111743
111730
111733
111752
111751
111759
306487
306396
111732
307842
306325
309948

160395
160396

111807
307662
305134
308008

111793
111701
111783
111827
111790
111792
303459
306418

111720
111360
111726
111721
304145
306437
111836

1
2
1
1

1 1/4"

1
, 2“

1

fuel pump 111723
gasket 111779
block 111890
screw 800229
distributor shaft 580370
gear 111755
pin 306966
bearing 111822
washer 809174
engine mount disc 8064G 3
retainer (dish) 80902472
spacer 808959

L

3/8 X 24 4%polts,
drilled shank
3/8 X 24 castillated

aircraft nuts
cotter pins

magneto  Falrbanks Morse
CW type 20° FM X-1 2BT7

carburetors
 Mixuni M 24-26

3 1/4" X 5" dia, mild steel
for prop hub
2 3/4" X 1 5/8" aluminum
for carb. bases
2 5/16" X 2" dia. aluminum
for mag., adaptor
1 3/4" X 058" wall steel tubing
for mag. adaptor clamp
3/8% X ,058" wall steel
tubing for above
4 1/16" X 2" aluminum for
distributor shaft support
5/8" X .058" wall steel tubing
for dist. shaft spacers
5/16" X 2 7/8" dia. micarta
for mag, drlve disc




Limited Bill
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Cf Materials (Not Complete)

Description

2 sheets

5 sheets
1l sheet

200 lin.
4

ft.

4 1in, ft.
2 l1lin. ft.

N

1in, ft.

e - R

4' X 8' sheets 1/8" luan mahogany exterior
door plywcod or equivalent

50" X 50" sheets 1/32" (1 mm.) birch plywood

50" X 50" sheet 1/16" birch plywood

5/8" X 5/8" spruce for fuselage members

7/8" X 3 3/8" X 112 5/8" gspruce spars

7/8" X 3 1/4" spruce cross fus. boards

5/8“ X 3 3/4“ SpI‘U.ce 1] L "

9/16" X 1 5/8" X 114" spruce trailing edge

7/8" 176X 114" spruce aileron sSpars
7/8" 3 1/2" gpruce I strut ribs or alternate
3/4" X 4" aircraft quality fir I struts (or Spruce)

7/8" X 22" spruce cap strips

2" X 36" spruce wing root cap strips

5/8" X 94" spruce cap strips

3 1/2" X ?6“ hard balsa ribs or altermate
5/8" X 14" ocak gear box rod bearer

1/2" balsa or hard foam for floor and seat sandwich
3/32" aircraft cable

alrcraft turnbuckles

1 1/8" dia. X 36" long 6150 steel gear legs

1/2" dia, X 24" long 6150 steel tall spring

1/4" dia. 4130 steel rod

3/16" X 1 3/4" X 1 1/2" aluminum angle 1 5/8" long
,016" aluminum sheet

. 040" half hard aluminum sheet for fuel tank

1/8" 2024 T-3 aluminum plate for fittings

1/16" 2024 T-3 aluminum

3/4" X 058" wall 6061 T-6 aluminum tubes 76" long
6/8“ X -058“ wall H " 1 M

3/4" X 058" wa1z " M ' " (ail. )
065" 4130 steel plate

. 040" 4130 steel plate

!
2
D4 D4 D4 DY D4 b B4 e

1/2" X 028" 41?0 aircraft steel tubing
1/2H X .035" :
5/8“ X .028" 0"
3/8“ ¥ .028“ k)
1/4“ X .035“ it
5/16" X ,028" "
5/16" x ,o0s8" "
3/8" X ,058" "
9/16" x 028" "
7/8" X .035" "
lH X .058“ i
1 1/8" ). ¢ .058“ it
11/4 x ,058" "
1" X .035“ H

5/8" X 058" ) 2also listed with en%ine parts
1 3/4" x ..058" it M it § H
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Guppy Drawings Changes and Additions, 6/6/78"  Page 48

Add to drawings

1. The enclosed rib pattern contains the spars and trailing
edge, but does not contain the 1/8"X7/8" cap strips.

2. Drawing #3; Guppy has 2 ground adjustable trim tabs
of .020" aluminum, 2"X4", vop riveted on the rudder
and elevator tralling edges,

3. Drawing #7; Fuselage gusskts may have strajght lines
to reduce welght, 1le. m cuT Here “:
B

4, Drawing #15; H, C. Lange Rt. #1 Merrill Wisc. 54452
wlll build landing gear legs of a simpler design, similar
to the latest Hyperbipe gear. Thls method 1s cheaper Lo
machine, interchangeable, and designer approved.

5. Drawing #23 & 24; Wing butt gap is 1 1/2" wide. It

is covered with an .020" aluminum fairing, held with screws.
6. Drawing #24 & 28; Drag tubes and aileron spars on the
Sorrell Guppy are made with boat awning material, of
the stated specification.

7, Drawlng #26; Spars are vertical to a straight edge
held agalnst the ridb bottom. =

8. Drawing #27; Alternate wing leading edge treatment
(allows use of 24" wide 1/32" plywood pieces).

9. I'm starting work on the Onan engine \ 4'

Z'L”5Pr"uc e

conversion--will send plans when it
is finished., I Just test flew my
Dormoy Bathtub and 1t works great. *mh_h__h_______'
10. Suggested VW, conversion informatlon; L SivN\le Hepre
a. Convert an o0ld model, 36 hp. engine. APy
b. Total engine welght not to exceed 120#.
c. Make the firewall vertical, ref. "datum",
beginning at front of "“datum".
d. Firewall becomes z 1" thick sandwich with 1/8"
ply both sides, 3/4" balsa or foam core, 3/4"X3/4"
spruce all around. It also contains 3/4"x 2"
spruce cross members, bolted to fuselage sides
with al. angle brackets, as for the Cushman mount.
Engine bolts pass through these cross members.
e. 1"X 2" vertical spruce spacers accept the engine
bolts also. Put stepped metal washers between
bell housing and vertlcal spruce spacers.

" , Fire wg” Fr‘aﬂ?k 5/4(_
DaTom == }J X2 | ~
Sprvce ¥
S pacer YT

Fu.ﬁe/ajc Sand wis
i
-r‘é:ﬂﬂ'A/, Aﬂ /C
.‘."J:EH Br“‘urg

< B ler blocks

unlar’




"Guppy Drawings Changes and Additions, 6/22/79"

Add to drawings

Window plexiglass 1s attatched with small sheet metal
screws and pop rivets, where appropriate.

Seat bottom 1s glued down after control assembly, as
it 1s a structural part of the gear box.

The Cushmean engine used in the Guppy 1s now known as
the "“Cushman 218",

The propeller tips are not cut off flat, but are
tapered off Jjust llke the outer trailing edge of the

prop.

Hoble 3orrell suggests the following order for fuse-
lage assembly:

l. Bulld sldes complete with gussets on both sides
and plywcod installed, except no tailpost.
Build bulkhead #3 and nail on back of #3 verticals.
Bulld #2 bulkhead in fuselage in the followlng
order; vertical members, cross pleces, gussets,

. Bulld a dummy flrewall and use nailing strips
to temporarilyhold nose together.

Apply external (bottom) floor. (1/8" plywood)
Install gunwale (middle longitudenal members),
followed by the tcp piece (1/8" ply. at the
datum).

7. Remove dummy flrewall for access., Turn fuse-
lage upslilde down and install bottom skin on
datum area,

8. Turn upright and install cross piece in floor

in front of station #2 (5/8" X 3" spruce).

9. Put temporary dlagonal brace in firewall position.

10. Pull tall together. Tail post 1s installed
after longerons are tapered to fit and pulled
together,

ll. Bulld cross members and dlagonals.

l2. Install firewall after completing control and
seat and landing gear installation.

N N
$

&

O\ N .
.




Page 50

Several months ago my friend Don Mangold from Albuquerque
'lew the Guppy for the first time. He was pleased with the
performance, but was concerned that some pilots may be
suprised during thelr first flight by the Guppy's vaw
characteristics, Don suggested that I remind the builders

of this characteristic, in order to reduce suprises on
the first flight. |

Don felt as I do that although thls condition does not
detract fron the alrplane, it is different and you (the
bullders) should be made aware of it. The condition I am
refering to 1s the Guppy's lack of stability in yaw, when
the pilot takes his feet off of the rudder pedals, and the
alrplanes need for proper rudder usage to keep coordinated
(le step on the ball). |

I do not plan to change my Guppy in the future as T
do not consider the characteristic a problem. A vilot
is used to it within a few minutes, and will find the lack of
yaw stabllity allows the Guppy to be very responsive, and
very tollerent of gusts and cross winds (unlike many very
light airplanes). I understand many float planes display
the tendancy, and of course ailrplanes with no fin,such
as the Fokker Triplane, would have zero yaw stability.

I, after flying the Guppy for a while, you decide you
require more stability in yaw, you can increase the vertical
fin area, or put small fins (perhaps 12" in diameter) on
the tips of the horizontal stabilizer, so it will look
like an early 14-1% Bellanca Crusair (or a Lockeed
Constellation!),




Photograph Descriptlion

1.

2.

Left rear quarter, top view of Cushman engine
Left rear quarter, lower view of Cushman engline

(Clockwise) cowl top, cowl sides and bottom, left rear

fuselage side access panel, belly (just behind seat)
access panel.

"Easy entry".

Instrument panel

Rudder pedals, looking forward

Seat and inside main gear attatchment, looking aft
Sediment bulb and fuel shutoff access

Alleron horn and elevator control rod, looking through
belly access opening

View aft in tall cone

View straight up, looking at bottom of fuel tank through

belly access opening. Plywood panel in picture 1s
station 3 behind seat,. |




L

Fat

[

W

d nr :- ‘.. :-i-"‘.

s
Rl

I-_J
e

AP
L

wr
R

it

A gy

W

vy
PR

-_:':;,-'

&

=
_'_ -y
- [

TR

. "‘_ﬁ:'. ] L

o

! ‘.’-:;;i*}:f:.-.-"

o
r

e B LT W

T Ty ok

xx.“\f-.:t,"v: )

LR T L T P . e
S N

. . _.-'.._'I' R -, "“.
AT o :Z:';\‘;\

R e
'_ _"- Iq‘l -

-. . ' s r 1 I:ul".:l."ll'l-:'-.,"\ -\._..:-\:

- " - .
R S LT, N
. .Lq."\-\. LY __"‘:1-_.\. _l{..
a . "

.":q,'-;..{-_‘_?'..'-‘;._',

R T
_\;.‘;'::'::.:..5.:,: T
RN




S

e

St
sl







A ey

e

L]

o ___ .m....____-.__.. By .....__._4._ﬁ._

u.... _.ru&-nm... .I._i___... i..._.-%_._..-_.

e

|
|
|

lll_..._.l.rl_..-.r.lltu I
ol

. Ly
ﬂfﬁ.-___u._. .__ T. .... ._. ...m ._u__.L_
(Apprer

r_-______.. “___.._ .“__ M-. .....

- -
R
ot
L
L]
L
e
H
'
'
'
1
e
19 -ey
'




-~
- _‘n "o
* HU____.U __.mimu.nu_.__.._w.
o . W i'na :
PP J
venr _ -
R S
l-.-l-.l.r-l-lll..llunl.
———
T
L. - ] '-l:l..l;ll.'l.(lll"l..llllllllllill..ulll
. i —— . |i.||||I|l|||I||II..
L - _ |
-I J;Ilrl.

ot _.J.|1EI-I..: —_—

.-‘ m - . .

.‘. ] . -..n_-. -1, . . _ . )

h“_ o - “ » - =I...l|ll!t--.llul-llllrrllllu|
' . 1L, . n-.n. N N
L [ 4 | " i .. n-1
B | ....
, 1 i ﬁ.
- L}
H._x _“ |
..- -' ' — - |
L ..ff.f | | N
- F ——— 1 - - I\-I[.’-ll-..lll.‘ — e
- N B ] |
| -
” - [ —— DR LS, L Ll.l.lln..llr.r.llu.:......-1|-l - e mm m—— -
g - s B
11“ u ...:....ll.ll.-.._.-i.._ln_-l.ui.rl1T.-1-..-.I.. =
J e L i i P P e s TR S |
| | e “..1 i %rﬁm e
..u 5. ; L 3 ...... X “.1n....1 %iﬁ%ﬁ .J.ﬂ..“.“.._.._.__.._ ﬂ.ﬁ_..”.ﬂﬂr.....ﬂﬂ.__."-.. . .

st




L
L

B nm—

e

Hain
TPAR

Wil




