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all eurrently applicable instructions in the Manuals, Bullerins and Government Regulations, This
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Anyone operating or handling the equipment. described herein must first read, understand and
agree to comply with the instructions contained in this and nther applicable Bensen Munuats. The
operator will hold and save harmless ite present or previous cwner, Bensen, its employees and
dealers fram damage claims, and the cwner agrees to prevent others from handling and operating
this aircratt if they have not complied with the above requirement
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FOREWORD

You have just purchased here the Aireraft Plans which are a compliment
to your sound judgment and good taste. We believe that Bensen Plans are
the figest aircraft plans produced anywhere, handsomely illustrated and
theroughly explained in every detail. Meticulous workmanship both in the
preparation of these Plans and in complete material lists, as well as quality
of Bensen hardware will reward your unerring good judgment in selecting
Bensen — world’s first manufacturer of one-man rotorcraft.

Thanks to continuous research at Bensen factory since 1955 and tests after
tests of every piece of material in Bensen machines, they will oulperform all
others in durability, reliahility and performance. You will be proud to be the
leader in Gyro circles with your machine, if it is 2 “Bensen all the way”,
without any changes or modifications.

The Bensen Gyro-glider is a real man-size MNying machine. Tt is not a

toy, although it is a lot of fun to fly, Your safety and the safety of your

friends will be in your hands when you fly it, so follow the instructions

carefully, and when ¥ou are veady 0 fhy, dentt tahc weuccessany Guances.

We arc very much interested in hearing about your success, or proh-
tems, in building and flying your Gyro-glider. Write us when you have
anythiog interesting or valuable to report, send snapshots, cte. The Com-
pany awards prizes for the most interesting and inspiring stories, accom-
panied by photographs, sent in by Gyro-glider owners. S0, be sure to
sead us your pholes with stories, for you might win a valuable prize.



Fig. 1—Gyroglider flying con be a! ands in tha dual-seqt convers
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GENERAL INFORMATION

The Gyro-glider is not an entirely new type of flying machine, although
it was never before manufactured in the United States. The German Navy
used them during the last World War, towing them high in the air
behind the submarines to increase the range of vision for their vhservers.
The British Royal Air Force used them as gliders to drop men and equip-
ment behind the enemy lines.

Bensen Aiceraft Corporation is the first and only manufacturer of
Gyro-gliders in the United States, having produced and sold them sinee
1953, Thousands have been built by flying fans all aver the world from
Alaska to New Zealand. Even the U, 8. Air Foree and the Army had
procured Bensen Gyro-gliders for military nses.

The Gyro-gliders have atiracted world-wide aHention because of cer
tain inherent advanteges which are not matched by any other type of
aircraft:

First, their helicopter-like rotors will not stafl, nor go into “*spin’’
dives under any circumstances, regardless of kow slowly the araft flies.
The rotor is always under full contral of the pilot. The machine van even
descend vertieally downward, withont its rotor losing lift or control.

Second, Gyro-gliders are remarkably simple, light, and inexpensive.
Three girls put one together and flew 11 in just 3 deys during a recent
PRA Fly-In.

. Third, the Gyro-glider is a true Mighty Mife. Small enough to fit in any
garage and weighing only 100 pounds, it can lift with case an additional
load of 500 pounds. No other flying machine has so much lifting capac-
ity. Its ratio of payload to emply weight of 5:1 is simply unheand of in
any other aircraft. The standard B-8 Model described here lLifted three
people weighing together 500 pounds during engineering tests,

Fourth, hecause of its ability to fly slowly without stalling or loss of
control, the Gyro-glider can land in very small spaces, aften without any
ground roll at all. Little space is also required for its take-off.

Finally, the Gyro-glider bas a truly outstanding safely record. Not onc
single in-fight structural failure has been reported to us over a period
of years by owmers of Gyro-gliders built by Bensen, Its low landing speed has
only onc-tenil the kinetic energy of fixed-wing gliders and airplanes.

With such gentle landing qualities, thiz type of aireraft sets & new
standard of safety not approached by any other flving vehicle.



DESIGN INFORMATION

The Bensen Madel B-§ Gyro-glider was designed primarly to be built by an individual builder
from materials and kits consisting of simple shapes easily bolted together like an erector sel. Un-
like its predecessor, Model B-/, the Model B-8 described here was specifically designed for high
sirength demanded by its possible future conversion for self-powered operation by a powerful 72
horsepower engine, The airframe was also designed to carry two people, if necessary, for instruc-
tion purposes as shown in Figure 1,

Since the greatest cost of manufactured goods today is in labor, you will save money if you can do some
tabrication work yourself. In fact, you can fabricate the entire Gyro-glider yourself and procure your own
raw materials. But you will save much time and possible risk of making mistakes if you order Bensen's new
material packs. They contain all correct materials and hardware and are approved by Bensen engineers,
Not only that, they also are so designed that you can build the entire Gyro-glider using only simple
standard hand tools.

Very few people realize that the selection of materials for rotary-wing aircraft is far more critical
than for any other vehicle, including the airplane. This iz because structural vibrations, which are
generated by the rotor can easily lead to destructive fatigue failures if materials chosen by the builder
deviate even slightly from the preseribed strength, elasticity, section modulus and mass. Notice, we didn’t
suy strength alone, Other mechanical properties are just as important and are beyond the average hob-
byist’s knowledge to tamper with without assuming serious risks.

Although some illustrations in this Instruction Book show earlier or different models of Gyro-
gliders, this should not be regarled by you as an encouragement to deviate from the B-8 plans,
On the contrary, you must constanily keep in mind that the new B-8 model represents the Iatest
word in Gyro-glider engineering, rendering all other models obsolete. If you are determined to try
some design ideas of your own, you should first build the B-8 in its exact standard form, learn to fly it well,
and only Lhen proceed to make your own modifications. You will then become your own design engineer
and must assume the responsihility for any and all danger or risks of the modified machine. You must
understand also that the Gyro-glider is not a high-perfermance soaring plane. It was not designed for high
svaring performance or aerial acrobatics, but for simplivity and the greatest enjoyment of flying at lowest
possible cost.

Conversicn Plans and Kits are available to homebuilders who wish to put their Gyro-glider on skis, or
floats, or motorize it with an engine. The water-based Model is known as the HYDRO-GLIDER, while the
engine-powered Model was named the GYROCOPTER. The Plans you have here are a part of Hydro-glider
and Gyrocopter Construction Plans, because certain parts of all three mudels are identical. Hydro-glider
Float plans and Engine Conversion Plans can be ordered separately. Those pilots who wish to rig their
machines with the conventional airplane type “jeystick” contral column, can also order the Joystick Plans.
Pre-labricated kils of joystick components are available from the factory and are recommended to fixed-
wing pilots. Only Bensen-built factory furnished components, such as all metal rolor blades, Gimhal
Control Head ete. have been tested to be compatible with homebuilt design. Rotors and other components of
non-Bensen origin may develop dangerous vibrations, adverse control responses etc. and should be
avoided.

The machine you will be building from fhese Plans has a fabulous background. Its first prototype,
Model B-8, is now exhibited al the Smithsonian National Air Museum in Washington together with
warld's first airplane built by Wright Brothers, Lindbergh's “Spirit of St. Louis”, and olher world
famous flying machines. lts engine-powered version, named “Spirit of Kitty Hawk™ gyrocopter set
12 official world records in speed, altitude and distance for autogyros and is alao exhibited at the
Smithsonian, It set more world records than any other non-military rotoreraft in the United States.
1t is a pedigree you will be proud of when you fly your own Bensen.
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You will be plessed 1o learn that the Gyro-glider can make some money for you and even pay
for itself in short time if you are interested in using it to derive revenue. Thus, with the dual
seal modification you ean give rides to people on weckends or at various Tairs, (We heurd of
rales varying from 230 to $2.00 for a ride.} Dual seater van be also used for flight inslruction at
$10.00 to $15.00 per hour. Considering today’s cost of flight training in helicopters of $60.00 per
hour, many people will lake your rate as a real bargain and will lhank you dor i, Fxhibition
Mights of Gyro-gliders and Gryro-caplers are also much in demand at air shows, bringing uny-
where from $100.00 1o $500,00 per show, Coustruclion Kits with Detailed Plans for the Dual Scat
conversion and (he Training Trailer may be ordered from the factory.

The Bensen Model B-8 Gyro wag designed by professional helicopter engineers with many
Years of aircraft experience. The faet that the Gyro-glider has been accepted by the Air Force
iltesls Urad i is nol twe work of amalteurs, livery boll and nut has been carefully analyzed for its
Tunction and sirengih. Complete Drawings and sirenglh data of all materials used in the B-§
design have heen supplied 10 the FAA leadquariers in Washinglon, These data are available to
any FAA agent, whom in future you nmay ask lo license your bird. Thus you won'l go wrong il
you follow this [nstruction Buok and the Drawings duwn to the finest detail. Use only malerials
aml parts supplicd in Bensen Kits, If you du, your Gyre will give you nmany years of reliable,
troulide-Teee operation. So, roll up your sleeves now and let's see how well you ¢an do!

Fig. 2—8ensan Gyroglider has been officially accepted and dasignoted by the U. S. Air Force as the X-258.
Hese it is flown by the professional Air Force fest pilot who was checked avt of Bensan factory. The machine
& entirely facfory-boilf, including all-metal tail surfaces, afl-metel rotor blades and the pre-ratafor, oll of which
are availuble 1o you, too,
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BUILDING INSTRUCTIONS

The Gyro-glider consists of three parts: 1. The Airframe, 2. The Rotor Head and 3. The Hotor.

Only the Hotor Head requires accurate machining, because it contains ball bearings, whicl
must be carefully mounled for perfect operation. The rest can be buill with hand-tools and the
usnal hobby-shop equipment.

These Building Instructions show you, step-by-step, how (o shape, assemble and test yOu:
Gyro-glider. It you have had anly little previous shop experience, by all means, have your worl
checked by a skilled supervisor. Most people will he only too glad fo help you on a project liki
this free of charge. Refore starting to build, call your local FAA Inspector and tell him shont youl
project. He is an experienced aviation man and can give you much valuable free advice that migh
save you trouble later. The chances are that he has licensed many other Gyrus before you and wil
advise you how to steer away from mistakes.

In any evenl, you will be wisc to form a team of two or three wen right from the start anc
wuork together, because it will take leamwork later when ¥ou begin to fly. Look up the addresses o
the nearest Bensen dealer and of nearby members of the Popular Rotorernfi Association who may giv
you a hand on your project with much enthusiasm, Be sure Lhat 41l members of your teemn have read an
fully eomprehend thig Instruction Book, Do not seale off the drawings hecause shrinkage of paper and re
visions may give you wrong readings. Use the dimensions shown to lay out parts. .

Tt took two men two weeks to build the first Gyro-glider from the Plans you have here, If vyou
study the Drawings carefully and plan your work efficiently, vou might be able to improve or
this lime, but don’t hurry; it is better to take your tite and do it right {han to hurry and have
o o it over. Even il il takes a year, it is worth the time to have the comfort of knowing tha
every fine detail was skillfully and aceurately cxecuted. Start with the Airframe; the Rolor ane
the Rotor Head may be workesl un at the same time later.

If you intend to fly your Gyro later in free flight, it musl be Yicensed by FAA. Instruclions for con
struction and licensing are in FAA’s Advisory Circular 20-274A obtainable fram vour local FA A office

1. THE AIRFRAME
See Drawing No. 8-1(4-100 (Sheets 1 thru 4)

Study the contents of this chapter andd the drawings carefully before storting to build. Be sure thal
you understamd all instrnctions snd drawings compielely. 1f not, do not hesitate to inguire with
your Bensen dealer or the factory. Lay out carefully all paris on the supplied materials and danble.
check their dimensions hefore starting to cul.

The imporlance of your following the Bensen design to the letter cannot be overemphasized. Ex.
tensive professional engineering time was spent in design simplification and flight testing of this ma.
ching {0 assore vou of the safest, mosl enjoyable, and trouble fre operation. You cannot begin to it
prove on it without assuming risk of making serions mistakes. Also remember the basic aviation mott
“PAY ATTENTION TQ DETAILS. " Don’t teke any short-euts and short-change yourself on safety.

For your convenience and accuracy of building this crafi, a step-by-step procedure for construc
tion was worked oul. Tncluded in the airframe kit 1£83PB are additional construction aids, such as
{1) a transfer punch fixture, (2) a set of transfer punches, (3) a center drill, and (4) the malerialk
hecessary to build a speeial tool or clinching aireralt type Nicopress cable steeves, Instruclions on the
use of the special tauls are described later in Lhis chapter and are shown on the drawings.

The materials supplied in Kit #83PB can be identified from the packing slip by description and
part numbers, which coineide with part numbers on the Drawings %8-104-100. Check the paclking
alip and materials in the kit carefully before starting construction. A method of positive identifica.
tion, as construction progresses, would be to mark materials with the proper part or detail numbers.

Packing lists supplied with the kils should be taken as the latest authority as to what should be in-
cluded in the material list. They supersede all previous information since they represent the latesi
stale of engineering development. Of course, if ¥ou trust yourself as a skilled craftsman and have
built & hemebuilt aircraft previously, then you can order all raw (bulk) materials either from
Bensen or from other sources, using the Material Specifications list supplied with these Plans,

Two spaces are provided againgt each numbered step for the builder to initial and fill in witk
the completion date to assure that each operation was completed. If you plan at any time in the
fuiure to license your G¥ro as a home-built Gyro-copter, a third space is provided for local F. A, A
Inspector's signuture to certify that he has approved the construction of your eraft. These Bigna-
tures and dates, like pilot’a cheek lists, are an essential method of safety conirol that you musi
follow. F. A. A. Inspector’s signatures are equally essential: until he inspects your machine and
signs in the places provided, your machine must be presumed to be unsafe to fly, This record ir
your Manual should be preserved with your packing slips which will bear evidence that You per.
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STEP 7

Cut 9 degree bevel on boilom of —3 mast, as shown, Lay keet piece and mast on flat surface.
Measurc 46 45" along the keel fram left end on #1 side, scribe a line with pencil. Cut from a scrap
piece of lumber, a strip long enough to drill two 14" holes 74 34" between centers. These holes
must be plumb and square and should be drilled on a drill press, not by a hand drill. Use this strip
to locate lop of mast by inserting a 14 boll through strip inta the keel tube hole that attaches the
-—~14 angle, und the other 14 bolt through strip into lower rear hole for head plate attachment to
mast., Place #3 side of mast against previously drawn 46 45" line on keel tube. This gives proper
location of mast ta keel tube, and the angle between them will be 81 degrees.

Buailder’s Sliamatare o Data D! Complettm R
STEP 8

Slide vne cluster plate under keel and mast junction, position by pre-drilled hole in plate and keel.,
Align with bottom edge of keel, clamp in position. {Note: plate overhangs keel tube 4™ to as-
sure adequate hole edge distance}, Transfer-punch through four pre-drilled mast holes and two re-
maining keel holes. Remuove plate and center-drill. Align on op of other cluster plate by the use,
of one 14" predrilled hole, and drill remaining six 14 holes through bolh plates simullanecusty.
Bolt cluster plales into position, forming a permanent junction hetween mast and keel, (Note: if you
do not use transfer fixture, lay out the holes carelully to avoid scoring inside walls of the tube with the
drill, which may weaken il dangerously.} ‘

Bullder’s Signatare Date of Completion
STEP 9

Repeat a like procedurc with head plates previously cut and location hole drilled. (Note: Top
edges of head plaies are at right angle to masl). Make four spacers —5B, transfer through plate at-
tachment holes, two holes in each, and drill. Bolt head plate and spacer assembly into position on
mast. I

B T et Date of Completion
STEP 10

Lay vut seat-hack upper attachment angle —6, drill two 3/18” holes for seat-lack altachment’
{and two 34” holes for future engine mount installation, if one is planned), Note (hat -iﬁ an':i:
should be centered om the mast. Dimension from the face of mast tg the center of 3 /18 halas chgiad
be % Clamp one angle m_gmmon on mast, transfer-pimch through two pre-drilled holes, center arill,

and drill. Clamp the two —6 angles back-to-back, and transfer the two 14™ holes from one to the other,
prime, paint, and install on mast.

Bullder’s Signature Date of Completi
STEP 11 . * pletlen

Lay oui scal-botlom attachment angle —7, drill two 13" holes for seat-hottom attachment. Clamp'
in position on must, check for symmelry and right-angle alignment, clamp and transfer-punch,
center drill, and drill. Prime, paint and bolt into position.

T Bullder's Siguatare " " "Date of Completlon T

STEP 12
Machine -—10 B Black, and mounl Ihe tow-hiteh —10A. Lubricate pivol boll and hilch Tace.

. Builder's Bignature " Date’ of Completion’
STEP 13

To make angles —11, cut length 14 longer than shewn on the drawing. Lay out and finish one
end on each as detailed. Locate fabricated end in place with bolt, center other end of angle over
frame hole, clamp and transfer-punch. Remove, complete the end and install bolt, mast end only.
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Fig. 3-The basic frame: Mast, Keel and Axle. / Fig. 4-Wheels and cross-braces added.

Fig. 5-Seat frame and tow boom added, Fig. 6-Airframe nearly completed.

NOTE: These photos show an earlier design with mast-to-keel brace going forward. In (he
sign this brace is Lo the vear of the mast,

Present de-
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NOTES ON AIRFRAME FABRICATION

It is important that the bolts going through main 2-inch tubes hug the walls of adjacent sides,
which will allow them to be properly tightened. Tf the holes are oo far away from the walls, tube flats
will cave in under boll tension, will hecome loose, and nwy Jead to fatigue failure luter. On the other
hand, drilling the holes loo cluse te lhe edge may scrateh up and score the inside wall enough {o
render the tube unsafe. This is the big reason for using the transler jig fixture, which guides the
drill very accurately exactly where the hole ought to bhe. The purpose-of the tmmsfer punch is only to
mark the location of holes accurately. It is made of soft steel and should not be hit hard by the ham-
mer because it is NOT intended to be used as a centerpunch.

Wherever edges of gusset plates parallel the tubes, they overhang tube edges by 14" to assure
proper edge distance for bolt holes.

The term “grip” refers to the unthreaded length of the bolt belween its head and the start of the
thread. Aviation practice requites that only he grip portion of the bolt go through the siruclure.
Thus shear loads must never be carried hy Ihe threads. Bolts that arc used as pivols or are subject
tu heavy vibration must have their nuts secured by cotier pins or safely wires. All other nuts must
be self-locking type that will not unscrew themselves. Machine or automutive types of screws and
nuts must be avoided. A cadmium-plated washer at least 0.060" thick must be placed under cach
nut.

One washer is essential under each nut. Do not use spring washers. TF the bolt is too lang, mora washers
may be added under the bolt head, This will assure intended tight compression of the stracture and will
aveld jamming the nut on the unthreaded purt of the holt.

Good construction practice requires that there should be no slop ofthe bolt in the hole. The AN-3, 4 and 6
holts uzed in gyro construction are nominally 2 to 3 thousands of an inch undersized, depending on the
manufacturcr and lot. If' you use standard % and “1s inch drills. make sure their tips are ground
symunetrically, and they don't "walk” during drilling thereby producing oversize holes. Use slightly
undersize drills if you can find them tu obtain a closer fit. Don't be a “sledge-hammer” mechanic, don't
pound the bolls in with steel hammers. The fit must be a light push, not “interferenec” fit. Also, don't be
tempted to weld or hraze AN bolts, as heat ruins the temper of stee! and weakens the metsl. A cadmium or
chromium “embrittlement” may alsn result.

. Ifvou intend .t.o use pre-fabricated rol,()r"and rotor head, remember that FAA won't license the machine in
amateur-built” category unless vou fabricate vourself ather co constitut o i
the construction. Also. we have heard that an FA A | olmponents constituting a “major partion” of
For t b Wonnl BA- ..o __r . N dI} FaA inzpector did not approve the use Af ANRTE Aleoioo .
warihe Kol Must and Axle even thaugh an aluminum company salesman assirred the builder that it wonld
be okay, Bensen specifications call for 6061-T#8 fur these members, 2mid the FAA man was absolutely right.

Use a good quality torque wrench to tighten all nuts. 1f you don’L have one, buy cne, it's 4 good
irvestment. Turn the nul, not the bolt. Overtorquing of nuis can readily lead to: (1) stripping of
threads, or (2).crushing of tubes, or (3) imbedding of washers into metal or wood with dangerous
stress coneentrations. Tt shonld be avoided like poisan.

RECOMMENDED TORQUE YVALUES

Bolts in Shear Bolts in Tengion
3/16" bolts H-25 jnch 1h 40 inch Ib
14" bolts 50-70 inch Ib 100 inch 1b
34" bollts 14i0-190 inch 1b 390 inch 1L

The ubove torque values must be modified to accomodate the structure through which the fastener
busses, A sharp eyc must be mainlained to avoid delormation of tublar slruciures, crushing of wood,
or imbedding of washers inlo melal or wood with dangerous stress coneentrations,

Whenever you don’t use the torgue wrench, in the field, use short-length 14 drive rachet or 476"
spanuer wrenches on 3/16” and 14, bolts. Short arms of these wrenclies will help prevent accidental
over-torquing.

Liend weights on the rndder ars counserbalanees whieh prevent tail Tutter. I'herr total weight 1s 24 oz for
the shape of tall shown. Tf you change the shape of your tail (which is not reeommended because it will change
vaw stability and controllability hy some unknown amount), you will also have 4o change the counterbal-
anee weight.
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Double~check that the wheels have rim-to-hub bolts lightened correctly. Do not assume that alt is
right, unless you have installed and re-checked ench nut yourself.
Remrember, [lying safety is manufactured in the wurkshop, assured during instullation in the
hangar, und couliried in your pre-flight inspection.,
STEP 28

Airspeed indicator bracket —24 is fabricated as shown, Tnstall on —13A plate, with machine screws.
Test for rise of red ball, by blowing inte cupped hand to deflect. air into the bottom inlet holes of indicator.

STEP 29 Huilder's Stgnatare Date of Completion

Cable —25 is installed nexl. Make two —25A spacers as_detailed. (Clinching taul BT#-104-132
must be made, as detailed, from the malerials supplied), Fabricate onc end of cable us detailed,
using tool to elinch slecve. Be positive that tool is fully closed when 34" nuts are tightened, Faslen
one cnd of cable in position, aml slriuf other end around ihimblc and through sleeve. Load the
seal of (he cralt to approximately 300 Ibs, with sandbags or two men to deflect the airframe, With
airframe deflecled, tighlen cable and clinch with tool. Cut off excess cable. (Be sure tow-hitch at-
tachment bolt has castellated nut and cotter key).

§ Builder's Signature Dats of Compietion
STEP 30

Spring clips —19E are made, drilled and mounted in position on top of — 12 angle. Springs should
be ntiacied to clips in a just slack condition with the nosewheel adjusted in center position.

Airframc assembly should now be complete, with the exception of tail group and conlrol calsle.

T i
STEP 31 & Sigma Datn of Completion

Tail surfaces are made from s good grade of 14" marine pl wood, 3 - -hi i i
zl‘}}]):edli];ei‘t,ig] ari?n. S'.'ljw the hori-(/inntal tail —28A, fin —2'?£ gnd ru’ddcg‘ri.':{;l'ﬂ’ '{‘uh:ﬁgmer(gng?vﬂé

e of woo i i : i wi
couts op a0 of wood ;.’,:aﬂll;..ﬂl’l rawing). Sand edges sirauight and faces smooth, Seal with three

_Reinforcing strips are cut to length, rivet patlern laid out, and riveted in place with rivels pro-
vided. (Be sure surfaces are flat when sirips are drilled and riveted).

Rudder is attached to fin by three hinges. Make surc hinge wires are bent over on bnth ends to
prevent their falling out. (Nofe the reinforcing strips —27 on the reverse side under hinge rivets).

Rudder horn brackets —27F are cut from the templates on drawing 8-104-100, drilled, and bent.
They are holted in position on top of attached reinforcing strips.

Clamp lhe fio and rudder assembly in position on the kecl tube, transfer attachment holes, re-
move, and drill.

Surfaces can now be finish-ganded, spot-filled, and painted desired color with a good grade of
exterior enamel. The horizontal stabilizer and strap are fabricated and installed by inserting the ends
of the —11 angles through the slots and bolting stabilizer to kecl. The —11 angles are lhen holied to
keel,

 Biideis Sigmatars Ty
STEP 32

Two brace brackets —27M and N are made and beat to shape. Clamp in position on keel, transfer
attaching licles, remove, and drill. Replace in position, push through bolts, slide fin and rudder as-
sembly on other side, and install washers and nuts. Make sure the fin is vertical: clarap brace
brackets in position, and drill attaching holes with hand drill. (See Scction BB on detail —-27). Tn-
stall bolts, waeshers and nuts. (Note: All washers nsed on wood surfaces, are large diameter “crush”
type washers BA 1183).

Builder's Bignature Date of Completion
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STEP 33

Four cable guides —22 and —23 are now madec as detailed on drawing and mmounted in proper
position. (Note slol on both —22 and ——23 is on the botlum of guides).

Slg‘llatul‘e IO

STEP 24
Fabricale Tour — 201 spacers as detailed.

String 1/16™ cable through guides. With cliucling tool, fabricale rudder pedal end of cuble, e
install. Adjust cables on the rudder horn end to permit rudder to swing 3 dogrees side o side,
and when rudder is in neutral, pedals shoull be even. Be sure rudder pedal pivet bolls and rudder
harn cable bolts are cotter-keved. (Nole that when engine is installed in gyrocopler conversion one
cable s longer than the other so that rudder is deflecled L7 1o the right when pedals ave neutreal).

" Builder's Signature T Date o Complilion

FINAL INSPECTION
STEF 35
This completes the construction of vour basic B-§ airfrune, Before you lake il owl for g tost run.
give it an overnll “pre-flight inspeetion™ from stem o stern, Check ‘over carelully every junction
now and every lime you fly. Wemember this: iF you take good cure of il, it will take good care off
you. Be sure to sign and date the spaces below o record the date when vou have completed the final
assembly inspection.

Date of Completion F.AA. Inspector's Signaturs

i

Fig. 7—Standord B-8 Airframe, tully assembled. Seot back and cushion omitfed far clarity.
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4 TESTING THE AIRFRAME
| STEP 36

At this point il will he assumed that all your hardware has been properly assemwbled and double-
| checked for correctness. Now comes a series of tests lo prove that everyiling is also funclioning
properly.

First, sit on the scut cushion and observe if your feet reach lhe pedals and the brake comfortably.
If nnt, slip an extra cushion behind your back to move yourself forward.

e i

Bounce up and down on the seat. Your seat eushion shonld be strapped under the rubber strips as to be

; free of interfarence with the aluminum frame. If not, shill the c¢ushion around unkil 4 smouth, free cosh-
I ioning action is obtained.

Push the nosewheel foot bar back and forth and see if the springs return it to neutral. Neutral in
this case means to steer siraight ahead. Be sure that the springs are NOT stretched in neutral posi-
tion, nor slack. They are intended to streteh one at a time, but not both at the same time. However,
they should be pulled up snug, allowing no looseness or play in steering.

Now take Lhe Gyro airframe on the road for a “taxi” run. When towing it on public roads with
motor vehicle traffic, do not cxceed 10 mph and use a tow rope no longer than 15 feet, Warn the
driver not to apply brakes suddenly and to slow down on turns.

When you come out to your “testing grounds,” which may be any reasunably flat area where
you ¢an have complete privacy {an airport runway, a football field, an abandoned counlry rozd.
etc.), incrense the lowline length to 30 leel. Take your heels off the steering bar and see if Lhe craft
will steer straight. If not, adjust the position of the tracking springs BA-12-23 unlil it does. Tracking
springs must be jusl snug, so one goes slack as soon as the other begins to expand.

Learn to trip the two-hitch release with a quick, positive motion until it becomes a reflex.

Note that for correct towhileh closure, the triangular rubber stop must be compressed all the way to
allow the engagement of the tongue hy the peg nearest to the pivol. Tt will lake a lot of push on the
new towhitch, but it will become softer with use.

lLa:am lt]o steer the Jcra.ft wilh your heels, at about 10-15 mph, Observe how much more sensitive
sleering becomes at higher speeds; also how immuch faster your ground speed becomes if vou follow
] W
;li];ecr?;t‘]):e ét.]ﬁ-v(:gmlsil;?e olf éhe c?rv._a. Conversely, how the craft slows dow?] when you ent on the (i]n-
- Knowledge of this observalion will be important to you later when you witl be do-

ing ihe same thing in the air.
Avoid tasiing faster than 20 mph, as beyond this speed you will Tunue AFleiliy atrnivngy s .
Iy and applying brakes without swerving.

'This is also a good time to check (professionat word is to “calibratc”) your Airspeed Indicator.
If wind is calm, your ASI should read exactly as the speedometer of the towing car. If the day is
windy, take the average reading going up and down wind, while the tow car maintains constant
ground speed. To double-check the reading, install another airspeed indicator above the hood of
your car,

For best riding und cushioning action, deflate the tires so lhat they are about one-third com-
pressed whell you are in the seat.

1f the nosewheel develops a shimmy at higher lowing speeds, eliminate it by tightening the swivel
nul. Any addition of frictivn to Lhe swivel pivot will help control shimmy.

See also the MAINTENANCE MANUAL for further tips cn how to care for the airframe,
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2. THE ROTOR HEAD
See Drawing No. 8-102-100

The Rotor ilead is the only part of the Gyro-glider where aceurate machining is required. How-
ever, the design is sy simple, all metal parts can be machined on a standard lallic wnd a deill press.
No special tool bils or cutiers are required.

Pilots with airplane stick time, who prefer to use the conventional between the-knees type con-
trol atick, can obtain detailed Joystick Plans from the factory. Although the Rotor Head is essen-
tially the same in both types of controls, additional braces, pushrods, links, ete., have to be fabri-
caled to complete the joystick control. Kits of materials and hardware for home conatruction, as
well as ready-to-use joystick controls, are available from the faclory, (See price list for details)

Drawings of the Rotor Head have boen so prepared that ¥ou can tuke them to your locul machine shop
and have the pieces made for you directly from the plans.

To further simplify construction, the rotor head system was granped 1nto three basic units as
follows:

Unit 1, Rotor hub —2, pillow block —1, and spindle —3.

Unil 2. Upper housing assembly, consisting of housing 3, top cover —d, and lower
cirver —-4,

Unit 3. Lower housing assembly, consisting of housing —11. 1op cover 12, fower
cover —13, aml plate 16,

A step-biy-step procedure for construction follows:
STEP 1

Spindle - - 3 is machined from 184" round “Fatigue-Proot” sieel.

Chuck in a lathe, and indicate 0.D. of round to locate ils center accuralely. Cerder-deill to provide a
true furning center on both ends. Workpicce can now be turned on centers 1o desired dimensions. A
ligl:l push it in both bearing diameters is desired.

Nnle that 030" and 060" Radii in fillels between turned shoulders and steaight dinmeler are a
MUST. A polished seratch-free surface finish in fillel area is also o MUST. Otherwise Uie spindle BIS
fail in fatigue later.

Chase the ¥4 x 20 thread on the lalhe; chock with BA 310-8 nud (o assure a troe it

The two flats arc now milled on the 174 round to obtain the 100 dimension on upper porliens of
the spindle. Care must be used to insure that flals are parallel 1o center line of spindle aud are equally
distant from center line. ’

The .375 reamed hole is now wachined. Use care in the sctup to assure that the hole is on conter of,
amd at right angles o, lhe center line of the spindle,

Rullder’s Signature T T Drate of Completion =~
STEP 2

Cut —1 pillow black to length, Lay out 147 and 34” hole centers. (It is suggested that bolton:
surface of pillow blocks be cheeked for squarcness: if not square, correel it. Use a localing

straigh| edge on drill press sct up to assure 11" ceuters of 3 holes ure exnctly the same on both
pillow blocks).

Builder’s Signatare T Date of Completion
STEI* 3

Mill, or drill und saw, clearance cutout in —2 rotor hub.

" Builder's Signatire
STEP 4

Using —-J spinddle as a 17 spacer, boli. pillaw blucks logether. Center this sub-assembly carefully
on hub —2. Clamp when in position. Drill the four 14 mounting holes on assemnbly, This com-
pletes Unit 1,

Builder's Signature
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STEP 5
On —& cover, lay out the center, four mounting holes, and 34> slot location. Drill a 14" hale in

cenler anly. Mill, or drill and saw, the 34" slot. (Use eare to maintain tolerance of slol width). File
bevel on corners of cover, and de-burr.

STEP & Bullder's Signatore Date of Completion

Locate carefully the center of —5 housing, scribe with dividers 4 14 Dia circle segment to be sawed
efter drilling all holes, Center-drill 1 hole in block center. Eocate center for 3} clearance hole, cenfer
drill, and drill 34 hole.

Locate carefully the center of —4 cover, cenler-punch, and seribe a 414" diameter circle. Drill
a 14" hole in located center.

Bolt together cover —4, housing —5, and cover —B8, with a 14 bolt, Align carefully edges of —5
housing with - 6 cover. Tighten 14 bolt to clamﬁl in position. Mark ports to index them so that

they may be later asscmbled in the same order. Drill on assembly the four laid out 14" holes. Dis-
assemble and remove all burrs.

Bullder’s Signsinre ‘Dais I

STEP 7

Cover -4 is now completed by chucking in lathe, and centering on 14" drilled hole. Bore center
clearance hole to 114" diameter. Re-chuck on 1. D. of 114" hole, and turn O. D, to 414" diameter.
Remnve and couniersink the four 14" holes to allow BA-508-416 boll head to be flush with cover,
De-burr, prime, und paint with enamel.

lders Signature Date of Compiletioa
STEP 8

Use 14" pre-drilled hole Lo center the —35 housing, Bore 1.D. to close tolerance dimension, to give
light press fit on BA-A8A bearing. Lay out, drill, and tap the hole for grease fitting. After —5 housing
is bored to fit A8A bhearing and grease ﬁtﬁnﬁ is installed, saw 14 wide slof into 3} clearance hole.
:éCl""'}’ the fblocﬁ( lin |:iosit§lnn on t])le'l}qlﬁﬂd p .c;]te gsseinbly of sirframe. (Let head plates overhang
12" on front for hole edge distance), Top of the block must be £ ith — ;
fcr-hulnf.:l]ll through {{vyo 14" pre-drilled tl:oles in head Remane he b]f?(:t l-Jsei.eatditp llf}:ezax"relf‘?:llls)_
on a drill press, t its face i i i o P 3 y
drill 13 tirongh holes. Relocate block oa pesd Mo e Pick Up holes with a center drill, and

N s e ! plates by using clamps and locating the h i

two 14" holts. Clamp tightly in this posilion Removin 3 Te. s & handodan
] ] R g oue bolt at a lime, g

through the other head plate, wiing drilied boles in housing oo o goide. o 0se @ hand-driil

" Buolider's Signatore Date of Completion
STEP 9

Bore 114" hele in —fi cover, cenlering on %" pre-drilled hole. De-burr, clean, prime, and paint
with enamel.

Builder’s Signature Date of Completion
STEP 14

Place BA-A8A bearing on base of an arbor press, supported by its inner race only. [nsert tool and apply
pressure until inner sleeve is moved about '5". Set up the bearing on a drill press or lathe, and chamfer /16"
exposed [.T). of bearing top to assure clearance for fillet radius on spindle shoulder. Replace bearing on
arbor press, supported by its inner race, insert. tool and press out the sleeve. Let bearing sit undisturbed cn
press and insert—>3 spindle. Press in spindle until its shoulder is against inner race of bearing. {See notes 8
und 9 on drawing for detailed instructions). Open hole in the cover plate from 1% Lo 1 7he Lo allow square
spindle to pass through,

Builder’s Signature Date of Completion
STED 11

To assemble unit 2, bearing BA-A8A and spindle sub-assembly are pressed into—5 housing. (Be surc to

apply pressure on the outer race of bearing only. Top cover—4, and lower cover—86, can now be bolted into
place on 5 housing.

Builder's Signature o Date of Compiletion



STEP 12 1

Locate the center line of -—12 cover. On the center line, lay out two 344" holes for stick attachment.

Locate center line on —13 cover. On the center line, lay out location of the center %" hole, and the center
of %" hole for —15 spacer. Locate four %" attachment bolt hole centers,

Stack —13 an top of -—12 cover, flush sides, and ends where ;15 spacer hole is located. Clamp
these plates together and drill 14" hole on 3" center, and a 14” hole on —15 spacer Liole center.

Locate center of —16 plate and drill 14™ hole in this cenler,

Cut covers —12 and —13 to final dimensioned shape.

Builder's Signatare Date of Compisti
STEP 13 *f Gomplation

Locate center of —11 housing and drill 14" hole. Bolt - -16 plale, —12 cover, —11 housing and
—-13 cover togeilier with a 14" bolt through their centers. Cut —15 spacer to 17 length, insert be-
tween covers and anchor in place with a %4 bolt, Align sides of —11 housing, flush with sides of
covers. Tighten 34™ bolt to clamp in position, Drill four 3/16" attachment bolt holes,

‘Builder's Signatare Daie of Complegion ™" "
STEP 14 ;
Braze —17 {ube fo --16 platc. Straighten plate to lie flat if warped from heat of brazing. Chuck
and face assembly to 7/16 dimension, (Be sure plate is chucked true). Bore a 1" hale on 14" hole
center, and remove, De-burr, prime, and paint with enamel,

Taiider's Stgnatare T Date of Completion
STEP 15 e

Use 1. hole o locate cenler in housing —11. Bure to close tolerance dimension for light press fil
of two BA-S5KDI) bearings.

Bullder's Signature ' " Dsin of Completion
sTEP 16

Specer—4 is machined as detailed. (See Note 3 an drawing}. Two BA-S5KDD hearings are press-
ed into —11 housing by their outer races only, (Be sure —X spacer is in place beiween the Iwo
bearings}.

Builder’s Stynaturs Dute of Completion
STEP 17

The center hales of cuvers ---12 and —13 are machined to 34" diameler. Unit 3 is assembled as
follows: Boll together —16 platc assembly, —12 cover, —11 housing, and —13 cover.

STEP 18

Cut Lo dimension the handle bar —26B and two plates —26(. Lay out four 3/16” holes on plates
—17. (These parls are detailed on airframe drawing 8-104-100), Clamp handie bar, two plales, and
stick —26A together. (Bc sure handle is at right angles to center line of stick). Drill 3/16" holes on
asseinbly and bolt together. Slide stick assembly in posilion between —12 and - 13 covers. Check
carefully to align lower unit assembly of stick: when handle bar is level, Jower unit should he also
Ievel, and be straight with center line of stick, Clamp in this position, drill two 3/16” holes, and
bolt assembly together.

tirnds. A llon G-y -14 Méfmqf

Bullder’s Sixnature Date of Comp

Builder’s Signature " Date of Compietion

STEP 19

Remaining spacers —7, —9, and —14 are now made. Spacer —7 should be machined 1o 590"
length; this will match control stop assembly dimension to assure control motion is 0 to 31, Qe-
grees in all rquadrants.

Builder’s Signatare Date of Completion
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STEP 20 ;
Control head is now ready for final assembly: f

(a} Unit 1 is clumped in vise by sides of spindle, willi threaded end up. Be sure vise has
smooth or soft jaws to avoid damage to the spindle.
(b) Slide ——7 spacer in place.

(c) Install —14 spacer on bolt BA-4-27, and put in position in 34 slot.
(d)} Slide or press lower unit bearing assembly on spindle and BA<-27 bolt. If any push pres-

iuru Jnust be applicd, be sure 1o push ¢n the inner races of bearings, net on the outer
onsing.

—

(e} Slide —9 spacer in place,
(£} Blide BA-960-8 washer in place,

(g) Screw on BA-310-8 nul and tighten securcly. Check to sce if BA-ASA bearing is tight
against spindle shoulder. Housing assemblies should turn free on spindle.

{(b) Drill hole in spindte with hand drill 1o receive 3/32" cotter key,
(i) Screw nut on BA-4-27 boll and tighten,

} Apply a [ilm of grease on spacer —14, on faces of pillow hlocks, spindle faces, and tecler
bolt.

STEP 21

This completes the assembly of the Rotor Head. Mount it on the airframe .as shown on the draw-
ings and bolt it with two 13" bolMs provided. Give it its final “pre-flight” inspection and enter its
completion date in the box above.

DO NOT DRILL 23" blade retention hales through the Hub Plate B-102-102 untit you are ready
to assemble the bindes. This operation is described later. When the Head is assembled, be sure

the moin BA-310-8 nut does not rab against the hearing retention plat is i i
lc;usc i it does, it might unscrew itself in flight, Also, nﬁ'ter bath bgaﬁfl.gpfl{ll:emo:ew ::npm‘hm‘ be-
sure In insert the cotter Pin in the nut, as shown, rrectly assembled,

The good thing aboul this rolor head design i i
1 gn is that ncarly everylhing can b ilv i e
because you can see all vital parts. The main thrust Yocaring i pre-iunﬂga[ea a\temrewrglctvm})'r",q 'Eapﬁ'ou
will not have o worry about its maintenance for a long time, Small bearings in the control skick
hwusing should be packed with light bearing grease, if they come dry from the factory.

The teeter-bolt must fit inta ihe spindle quitc sougly. If there is tvo much play, the rotor will
vibrate and may become difficul to control, like a car with worn steering wheel mechanism. The
nut of the teeter bolt should be nlways secured with a cotter pin, or a regulation safety pin. Do nel
lighien the teeter boli so the hub cannot pivot on the spindle. Tt is intended to serve as a hinge.
Make it snug te eliminate ail loose play, but not too fight.

Buiider's Sigaatare Date of Compictien

Builder's Signature Date of Completion
STEP 22

Stick slops were designed to limit motion of the rotor shalt to + or —9 degrees in all direc-
tions. Dow’t exceed these limits, becanse otherwisc the spherical main bearing will operate beyond
ils normal limit of travel, and may be caused fo fail. Do not limit the travel to less than 9
either, because this would rednce the amount of conirol motion needed by the pilot. Check with
the bubble profractor, or the Bensen Pitch Meter, BT-8-102-103, that your stick travel is sym-
metrical on either side of the “nentral,” which is measured on the spindle as 0 degrees (perfectly
vertical) in lateral plane and 9 degrees rearward lill in longitudinal plane when mounted on the
airframe (See Fig. 8) The tatal travel of the conivel motion of plus or minus 9 degrees should be
checked from time to time as if tends to increase from wear of the stops, To restore correct travel in-
sert slotted shims of required thickness between - -16 contol stop and —12 caver,
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Sitin the pilol's seat and cheek if your Lands
reztei ensily the imils of control stick motion. 1T
uol. bend the slick as needed 1o manipulale the
sti.k comiovlably Lthrough its entire motion.

Now rcmove the Hub Plate —2 and suspend
the craft by the teeter bolt from an overhead
beam, a tree branch, or any other high solid ob-
ject (See Fig, 12). Climb inle the seat and hoid
tha stick neutral (do not wiggle the stick un-
necessarily, as without rotation of the spindle,
side motion may damage the main bearing).
Measure the angle of the Cover Plate —4 to the
horizontal with a bubble protractor or the Pitch
Meter. The angle shoold read two (27) to six (6°)
degrees noseduwn, the ideal being four (4°) de-
grees. Thix test is known as the ‘“weight-and-
balance,” or “hang test” and is a must before you
can begin flying., If Cover Plate tilt angle falls

_outside of prescribed lmits, you must either shift
pilet’s position, or add lead weights to the ail
until proper tilt is obtained. This test must be
repeated every time you change the weight of the
crafl in any way. In extreme cases of unusually
large changes, such as excessive pilot weight
(over 230 1bs.), or addition of the engine, a new
set of Head Plates 8-104-106A, wilh shifted Iead
position may be required.

Fig. §8-Actor Head assembied on the Airframe. S ——
With the stick hanging freely against is redar stop, Builder's Signature

the 8pindle is exactly vertical when all 3 main

wheels of the craft rest on level ground.

Date
STEP 23

Next, test the strength of your construclion. With the craft still suspended by the tecter bolt,
attach the towline to ihe tow hiteh and pull on it 300 lhs. after loading the scat with sandbags
weighing 300 Iba. Everything in the frume must be snug and solid. After the load is removed, there
should be no evidence of bending, buckling, or any other permanent deformation.

Finally, climl inle the pilol’s seal and raise the craft by the teeter boll uniil its lowest paint is 8
inches above the ground. Assome nortnal position with your faet un rudder pedals and stick neutral.
Then make the muchine drop frecly to the groumd by suddenly cutting or releasing the suspension,
Again, there shoubil he no visible ‘deformation anywhere in the airframe after lis drop test. Tf
vou Dave any doubt, disassemble the suspicious mernber, inspeet it, and if damaged, replace it
with o shrangur one,

The standard B8 Airframe, properly assembled, withstood a drop lesi twice as severe as the
ohe described here, which is wellin excess of minimum safe standards prescribed by the F. A A
Yours should do as well if’ you used specified materials and construction procedures.

Sce the MAINTENANCE MANUAL for further instructions on lubrication and care of the Roter
Hcud.

Ready made Rotor Heads are also available from the factory for those who want assured top perfor-
mandce.

" Builder's Signzture Date bli'"bomp!et!m F.AA lns:tél:tor’u Stmaatare
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Sitin the pilol's seat and check it your hands
redch easily the limils of control stick” molion. I
haot. b the slick as needed 1o nanipulate (he
slick comfortably through ils cutire motion.

Now remove the Hub Plate —2 and auspend
the craft by the teeter bolt from an overhead
beam, a tres branch, er any other high solid ob-
jeet (See Fig. 12), Climb into the seat and hoid
the stick neutral (do not wiggle the stick un-
necessarily, as without rotation of the gpindle,
side motion may damage the main bearing).
Measure the angle of the Cover Plate —4 to the
horizontal with a bubble protracior or the Fitch
Meter, The angle should read two (2°) to six {(6%)
degrees nosedown, the ideal being four (4"} de-
frees. This  test is koown as  the Hwelght-and-
balance,” or “hang test” and is a must before you
can begin flying., If Cover Plate tilt angle falls
outside of prescribed Jimits, you must either shift
pilot’s position, or add lead weights to the iai
until proper tilt is obtained. This test must he
repeated every time you change the weight of the
crafi in any way. In extreme cases of unusually
large changes, such as excessive pilot weight
(over 230 1bs.), or addition of the engine, a new
set of Head Plates 8-104-106A, with shifted Head
position may be required.

Fig. 8-Rotor Hesd assemhied on the Airframe. - T e
With tha stick hanging freely against its rear stop, Builder's Slgnature
the Spindie is exacHy vertical when ali 3 main

wheels of the craft rest on level ground.

e
STEP I3

Next, test the strength of your construction. Wilh the craft still suspended by the teeter bult,
attach the towline to the tow hitch and pull on it 200 lbs. after loading the seat with sandbags
weighing 300 lbs, Everything in the frame musk be snug and solid. After the load is removed, Lhere
should be no evidence of bending, buckling, or any other permanent deformation,

Finally, clirby into the pilot’s sexl and raise the craft by the teeter bolt until its lnwest point is %
inches above the ground, Assume normal position with your l'eet on ridder pedals and stick neutral.
Then make the machine drop freely to the ground hy suddenly cutting or releasing the suspension,
Again, there should be no visible deformation anywhere in the airframe after this drop test. If
you have any doubt, disassemble The suspicious member, inspect it, and if damaged, replace it
willy o stronger one,

The standard B-8 Airframe, properly assembled, withstoed a drop test twiee as sevare a3 the
one described here, which is well in excess of minimum safe m.andard; breseribed by the F, A. A.
Yours should do as well 1l you used spevified materials and construction procedures,

See the MAINTENANCE MANUAT, for further instructions on lubrication and care of the Rotor
Head.

Ready-made Rotor Heads are also available from the fuctory for those who want assured top perfor-
mance.

* huilder’s Signature Date of Completion F.A.A. Inspector’s Signainre



3. THE ROTOR BLADE
See Drawing No. B8-103-100

Now you come to the heart of your whirlybird: the Rotor, The Raotor consists nf two (2)_rotor
blades joined together by the IIub Plate 8-102-102, The two blades are identical, therefore it is sul-
ficient to describe the procedure of huilding one rotor blade.

The importance of foliowing this design and construction technique to the letler cannot be over-
cmphasizerl. There have heen many hours of professional engineering talent spenil on the design
and flight testing of these rotors, to insure that they would give you satisfactory flighl performance
under all possible flight conditions. These blades were produced by the hundreds at the Benzen
factory exactly as detailed on your drawings. They were sold and used in the field; not one single
failure or complaini about their performance was recarded over a period of years; thus they are of
proven and cxperience-tested design. Beware of imitations or subsiitutions. You should not entrust
your life and safety to cheaper or inferior materials which are not approved by the Bensen factory.

For your convenictce, the construction will be laid out step by step as before. Note the signa-
tures and date-of-completion space provided for each step. This is still a MUST to assure aafety.

The step-by-step procedure follows:
STEP 1

A elean arey to work in, where the temperature can be maintained above 75 degrees during gluing
uperation and for eight hours following, is a “must” to insure full glue strength.

A *“T” hench must be built 1o be used as a Blade Work Bench (see Sketch 1). When the Bench
is completed, it must be carefully leveled in all directions by the use of shims under the legs. Check
the Work Beneli carefully with a level and a string or a straight edge, lu see thal it has no twist or
bow, The surface must be planed er sanded unti! perfeetly flat or true (remember your blades
will be only as straight and true as your Work Bench}.

Two straight strips of wood 27 x 2” x 10 Ft. are required for gluing pressure pads.
You must have a minimum of 16 6-inch “C” elamps to apply proper pressurc while ghuing.
Have on hand before gluing the following muterials:

n
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(2) A fresh 1 1b. can of urea resin glue. (Powder type, to be mixed with water just before
gluing). In 0.5, the suitable glue is Weldwood, Fed, Spec. MMM-A Type II (unextended),
available in afl good lumber yards and boat stores (it’s waterproof alter aetting).

(b) Half a pound of No. 6 finishing nails.

(c} A roll of wax paper (household grade).

(d} Twelve No. 8 by 2* wood screws with [lat washers.

(e) Ome gross of 3;” by 18 gauge wire brads.

Bullder's Signature : Data of Completion
STEFP 2

Tapered stecl spars #8-103-001 are now prepared. Draw a straight line on the edge of Wark
Bench, using a stretched slring as a guide. Check cdge of spar to straight line, hend cold if neces-
sary to straighten. When spars are straight, lay out, drill, and countersink holes, as detailed on
drawing. {Note that the locating hole for noscweight is not countersunk; also that 14” holes for
upper relenlion strap and 34" attachment holes are not drilled),

Bend 3” of butt end of spar up 4 degrees. This gives the proper pre-cone angle,

Boflder's Slgnature Daie of Ca etio
STEP 3 er'e Slgn mietion

Prepare Leading Ldge Strips #8-103-004. Select side to glue, check for straightness, plane to a
smooth and flush surface. Lay oul hole locations for 220 holes on #;” face of strip, Locate holes
approximately on 127 centers; end holes should be inset 2” from ends, Drili holes tirough leading
edge of sirip to size. These holes are clearance holes for No. 8 serews used to apply pressure for

gluing leading edge to wood spar assembly, Later they will become 3/16" holes for hardwood
dowel inserts.

Builder’s Signature Date of Completion
STEP 4: Dry Run

Malerials are now prepared [or a dry run hefore gluing, in the following manner:

(a) Beveled wood spar #8-103-003 is prepared for usc by planing froni edge smooth and
straight. Cut the laper span-wise from 214" width al buit end, to 1" width at —115 5/8",

() Cut 7 degree bevel on tip and bult wood filler blucks, Nos. §-103-008 and 8-103-009 respec-
tively. Leave full width, as they will be fitted later,

{e) Fronl edge of upper skin #8-103-005 is cut 1o a “chalk line" (a painter’s tool used lo mark
straight lines wiih a chalked string) and planed smooth and straight. The rear edge is cut
to proper width, parallel, with front edge. A 7 degree bevel is cul on the rear edge and
planed tu a smooth feathered cdge. NOTE: Steel spars and leading edge stips are paired for
balance in the kits, but the sking are not,

(d) Lower skin #8-103-006 is chalk-lined and cui, removing a fapered strip 1% wide on butt
end to nothing on tip end.

{¢) Unroll a strip of wax paper full length of beneh and cul off, (This is used to prevent ghre
from sticking to bem:hg

{f) Dlace lending edge strip on top of wax paper, flush with edge of bench, with edge selected
to be glued to the inside. Align inside edge with a tight string ta insure straightness, tack
in position with a few finishing nails.

(g) Slide prepared steel spar under ihe wax paper, with countersunk side down, and flush with
leading edge strip span-wige, Drive several finishing nails through drilled holes in spax,
flush with top to held spar in position. Fold wax paper down, flush with rear of steel spar.

(h) Place lower skin in position on top of wax paper, againsi rear edge of steel spar. Plane
its edge if necessary, to match edﬁ:. of spar. The gap between the skin and spar should
not exceed 1/16”. Do net force the skin into alignment with the spar, as it will try to
spring back after gluing and will warp the airfoil. Nail it in position to bench with several
wire brads, cut off their heads so_that they may be pulled through the skin later, {Blade
will be cut to final width and bevel-cut on reflex after gluing operation).

{i) Lay wood spar in position against the leading edge strip, and slide root filler block under
it. When the feather edge of the filler block lines up with the front junction line between
upper and lower skins, scribe a line along the rear edge of the wood spar on to the block.
Remove and cut block on scribed line, also cut bevel on inboard cnd. Place block into posi-
tion agaist the spar, their top surfaces in flush.

Use the same procedure with the tip filler block.
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This completes the dry run on one blade, You arc now reacty to sl

NOTE; If it hecomes necessary £or you 1o wse spliced plywood §

2

Fig. 9—BLADE WORK BENCH. Note the hondy way of storing “C"" clamps ond
pressure sirips. Waxed paper in place, the blade is reaady for gluing.

Lay top skin in position, check all points for a closc fit, correct wherever necessary. Cover
top skin with a strip of wax paper? Lay the 2" x 2 pressure pads in position on top skin.
The front pad should be 1/16” to rear of leading edge, and the rear pad should be flush, or
slightly ahead of, the rear cdde of Lhe top skin. Adjust “C” claunps. Place at even inlervals,
with 8 or moce elamps on each side, and tighten lightly. Check carefully to see if all parts
fit well muler pressure, Be sure “CT clamps are clear of the leading edge strip, to permit
its vewoval while clamps are in posilion. Mark the position of each clamp and pressure
pad. Remave amd hang on nails driven under the work bench (sec Fig. 1)

arl glning,
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placed clnser to the blade tips. Glne bevel of searf joints should be not less than 10 6 1.

STEP 5

The gluing opcration is perfurmed in the following manner;

(a)

(b

—

()

(d}
(e)

First read instruetivns carefully on the glue can for mixing the glue. Have a proper con-
tainer for mixed glue; about 134 pint of dry glue powder is refuired for each blade. Have
a fairly stiff 17 brash lo spread glue. Have o goud supply of rags or paper towels:; ulso a
bucket of clean water to wash ofl excess glue. Have all tools ready, such as: a 1ack ham-
mer, diagonal cutters to remove bent nails and 1o el off nail heads, and a serewdriver to
tighten pressurc screws on the leading odge strip.

Be sure 1l purls are clean and well fitted, and that you have your procedurc down pat.
With glue room temperature in the 80 degree range io obtain maximum gluc strength,
gluing operation should be completed within 43 minutes after the glue is mixed.

Mix the glue wecording to manufactueer’s directions; it showld have the consistency of a
thick ercam. Glue shioukd be spread smooth in a thin coal, All parts to be glued should be
completely covered. When proper amount of glue is applied, it will have a smooth, rich
brown look like melled choculate.

Spread glue full length of wood spar, on rear 14” of botium side and on joining surface
of lower skin. Push spar in position against leading edge and -anchor willi several brads
through spar into lower skin,

Spread glue on hottom of root and tip filler blocks, and joining surfaces of lower skin,
anchor In position with several small brads.

Spread glue on top of weod spar, reot and tip filler blocks, and full length of lower skin
where 17 bevel of 1railing edge ol tap cover joins. Spread glue on all joining surfuces on
top skin, lay in position, anchor with several small brads,
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{f) Cover with wax paper sirip, lay the 2" x 2" pressure pads into position, and clamp as pre-
viously marked. (Note ow glue squeezes out at joints. Tighten clamps cvenly: if they
are over-tightencd, crushing of wond will result). *

{g) Wipe off and wash off promptly all txcess glue. Squecze waler vut of wipers well, so that
wood will not become soaked nor ghue dilated with water,

Remove leading edge strip, clean off all excess ghee from strip and blade spar.

Spread glue on the prepared surface of the leading cdge strip, coat wood spag and top skin

edge. Place leading edge into position, insert screws and washers, tighten Lo previde gining

pressure. Wipe and wash off cxeess glue.

Clean ot the glue container, tools and brush promptly with wiuler. Allow the Dlade Lo
set under clamp pressure for at least 10 hours, Don’t forget, keep that tempernture over 75
degrees day or night. If you cannot do it, wrap the blade in the electric blanket and set it 1o
N degree F {or 32°C).

{h

—

Builder’s Signature Date of Completion
STEP 6

(a) After 10 hours remove blade from bench and cut off all protruding nails; they can be
filed flush wiih skin surfaces now.

(b) Ilemove serews fram the leading edge and redrill hales 2 deep with 3,/16” drill.

(¢) Cut upper retention filler pad #8-103-007 to dimension, and {ii ly contour of fop skin,
locate carefully and mark its position.

{d) Clean excess glue oul of steel spar recess, to be sure that spar will lay flat and flush with
skin.

(e} Mix a small baich of glue, spread on lower surface of retention filler pad and the joining
surface on {op skin, Tack into position with brads. Clamp wilh two “(}* clamps, using two
short lengths of 1” x 4” board for pressure pads,

Fill dowel holes with glue, insert 3/16” dowel pins. Wash and clean off all excess slue,

Builder’s Signature Date of Completion
STEP 7

Preparc and finish the olher blade in the same manner as just described. Attempi Lo make both
blades as near alike as possible,

Ballder’s Signature Date of Completion
STET 8

After blades are thoroughly dry, steel spars are installed. Drill 1,16 lead holes [or surews, about
14" deep. [nseri screws and fighten. An Epoxy type of adhesive may be used ynder spar to insure
a better boud with wuoad, but it is not absolutely necessary.

Builder’s Slgnature Date of Completion
STEP 9 m

Root and tip ends arc now cul and sanded to shape. Excess pieces sawed oft al the enils are used
as glue test samples. Break them at glue joints; all joints should pull wood. If they part at glue sur-
faces, the blade may be unsound mechanically and should be either rebuilt ur discarded. Save a
sample of a glued joint from each blade to preserve the record of your work.

Use the leading edge as your guide to saw the trailing edge to proper width. Then bank the Lilade
on the trailing edge and saw the seven-degree reflex bevel on Lhe botom of the trailing edge.

Now shape Lhe leading edge by planing and sanding, or by multipic-slep saw cuts, or both.
Make an airfoil template from the Drawing #8-103-100 to constanily check the airfoil conlour.
Retnember, round leading cdges, sharp trailing edges and smo-oalh surfaces are cssentiad to good

aerodynamic performancc. It may require a considerable amount of filing or sanding to oblain
sincoth continuous surfaces,

Eullder's Signatare Date nl Completion
Step 10

Fill large depressions, cracks and openings around the steel spar witli 4 wmixiure of plaslic wood
with primer-surfacer. Use a sanding hlock rather than free hand for all contour sanding. Bladus
should then be sealed with three coats of half-and-half thinned mixture of good qualily wood
sealer and turpentine,

Bullder’s Signatare T Date 'of Completion
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Clamp the upper retention strap in place. Be sure the distance between the spar and the strap
is exactly 34", and the ends are parallel. This is quite important, because the hub plate is also a
34" thick piece, and the steel atraps must go from wood to hub plate without wedging or pinching.
Drill 8ix 14" holea on a drill press, and bolt together as shown on the print.

Builder's Signnture Date ot énmplction

Step 12

Your are now ready to install the nose weight and the trim tah.

The nose weight consists of a steel strip bent in U-shape, filled with plumber’s solder (lead alloy)
and attached to the leading edge of the blade. Use the drawing as your template for the shape of
the steel strip. Weld or braze 14” rods in place a3 refention posts to hold the lead firmly in place.
After they are filled with lead, the weights should weigh exactly 34 ounces apiece, Use the 9th hole
from the tip in the steel spar to locate your first inboard hole in the nose weight. The other two
holes will gtraddle the 8th hole. Drill through with 3/16” drill on a drill press, and use bolts BAZ23-
12 to clamp the weight on the blade. Nuts may be covered with streamlined balsa eaps, but the rotor
will fly with the bolts unfaired.

The inain purpose of nose weights is to prevent flulter. They do it by shifting forward the
chordwisc center of gravity of the airfoil. Heavier blades require heavier nosc weights and vice-
YOUrsa.

The Lrim tab is made ol thin aluminum shect cut 1145” x 6 and located near the Hp of the blade,
Oue balf of ils width overhaugs the trailin% edge of the hlade and is beni up or down as required
by tracking (see Chapter 5). To insure a betler bond, glue it on with Epoxy cement and secure
it with live staggered rivets. Trim tabs operate in reverse of the ailerons, ie., bending the tab
down recreases Lhe 1t of lhe blade and vice-versa. .

Bending of the trim tabs must be done flush with the blade trailing edge. Do not bend them
rmare than 20 degrees al any time, as beyond this angle they will begin to act as lift spoilers. One
builder reported endless trouble with a “rough™ rotor that kept going out of track, until he
discovered that his irim tabs hecame loose from handling and changed position in flight. Be
sure your irim tabs are always firmly held against the blade.

" 'Builder's Sigaatare Daie of Completion
Step 13
Finally, saud dowi the blade thoroughly with fiue paper, leavi idges i
. T e O ! » leaving no ridges, nor de
;ﬁgcﬁﬁg\‘:?ﬁ}lﬁfe L];’];']l:l?ll surf z;(‘e, roa?ld ol l thel lip smoolhly 2s sliown on u:eﬂdrawing E[l)l:'ﬁsi]{:]\l'l:[:
I le w : er-surfacer. ren completely dry, sand down with bloek s e
lill all imperfections, and cover apgain wi reion, tth block and fine sandpaper.
L all imy 8, gain with the primer-surfucer. Afie :
puu'l.t it with two coats of ha_rcl—glnss exlerior sygthetin enamel, ter another: (horough sanding,
\v‘:“fs:\ _‘?:(‘xh‘?:‘éi\"?: 15\[)1’5_'ih‘fﬂ'é inches wide should be aplicd iu U-shape uver an: leauing cuge (v
nuse weights o the tips to prevent abrasion {rom dust, pebbles and water spray. School supply
huuses carry this type of tape.

Builder’s Signature Date of Completion
Step 14

Your rotor blade is now ready for assembly. If it was correctly built, it will weigh 15 pounds
fullg1 asseml:);led. and its center of gravity will be at the station 57 (menning 57 inches from the center
of the rotor).

Nolice that the inboard ends of steel straps have not heen drilled yet. They will be drilled “on
assembly” later, when attached to the rotor hub,

If you made any mistakes on one blade, which might affect its weight distribution, or stiffness,
you must repeal them exactly on the second blade, or else start anew. It is very important that
the two blades arc cxactly aliie, as you will see from the instructions on “Rolor Tracking.” The
better work you do when building the blades, the fewer problems you will have when you start
{lying.

Onc last word of caution. Take good care of your rotor blades, becausc they are what holds you
up in the air. Keep them oul of rain, snow, and sandstorms. Suspend or support them by the nose
weights fo keep them siraight when not flying, or remove them from the Gyre allogelher and lay
them down flat. When storing them for a long time, leave them lying flat on the work bench in
a dry cool place, Waich for signs of rusting or severe warping, which usually come from excessive
humidity or dryness. .

Remember, rolor blades are your wings. Protecl them as you would your own arms and legs.
if you do, they will give you many years of efficient and trouble-frec service.

~ potiders Sgnatare St o G e AL T 'a Bign



4. ROTOR ASSEMBLY
The assembly of rotor blades onto the hub plate will require an accurate alipnment of the

blade tips across the cemter of rotation to obtain good balance. This operation will require makmg
of a jig setup, because it is next to impossible to do it by eye. So, proceed as follows:

{1

(2)

(8)

)

(5)

(6)

(N

(8)

(9

Mark and center-punch the upper steel straps of both blades for 94" holes, as shown on the
assembly drawing,

Your Work-Bench will serve as lhe buse for the jig shown in the Sketch 2. First, nail or screw
two pieces of 17x4” board on the side of the bench nearest to you, ome (A) flush with the
end, the other (B) exactly 49 from the end of the beneh. Add also the pitch board (€} on
the end, as shown. Its purpose is to hold the coning angle to four degrees and the pitch angle
to zero degrees during the assembly. Check its upper surface with a carpenter’s level to be
atraight and level, If you want to build a quicker atarting rotor, the board (C) may be set at
—1° to —2° (noge-down) to give the blade a slightly negative pitch.

Take a piece of 14”z6"x12” plywood and make a spacer pad (D) out of it, as shown, boring
out clearance holes for the bolt heads holding the pillow blocks. Remove burrs and nail it orto
the bench in position. Lay the Rotor Hub on it with pillow blocks up, spacing it 14” from the
front edge of the bench with a spacer board (E) and flush with the edge of the beard (B).

Apply pressure with one or two “C” clamps and check the Rotor Hub to be level in all
directions.

Now place the first blade on the bench a3 shown. with its short steel strap facing up. Line
up its inboard end exactly with the edge of the guide board (B). Place an 14" shim plate
under the spar end. Donble-check with a level its pitch to he 0°. Press the blade leading edge
againat the guide-boards (A) and (B) and clamp lightly against the bench.

Next, make two 3” wide metal straps (F), which have 24 holes reamed for the teeter shaft
and three or four holes drilled for husky wood ascrews. Slipping & closefitting %4” shaft
throngh the pillow blocks, slide the uprights (F) from either side until they touch the bench.
Serew down the uprights onto the sides of the beneh in that position, making certain that
the shaft can be easily withdrawn (without jamming or cocking) when the Hub Plate resta
firmly on the spacer pad.

Bring the Drill Press over to the Work Bench, swing the drill table out of the way, lower the
head and drill the two 34" holes through the entire assembly, Use cutting oil and raise the
drill often when drilling through the second layer of steel te prevent steel chips from dam-
aging the hele in aluminum. It would be desirable t0 use a slightly undersize drill and then
ream to assure a snug fit (hand push) between the hole and the bolt you intend to use. Do
not allow the drill to chatter, De-burr the holes after drilling.

Make light center-punch or filemarks on the Hub Plate and oa the upper steel strap close-by,
so you will recognize them as mating parts later. Remove the blade No. 1. Do not disturb the
satting of the uprights (F).

Pull out the 3" shaft from the asembly, lift up the Hub Plate and turn it end for end, or
180 degrees.

(10} Insert the 33" shaft again through the uprights and the pillow blocks, Bring the Blade No. 2

and set it up against the guide boards (A} and (B) as before. Be sure to ciean metal chips
off the beneh when you put the blade down. Clamp as in Operation 5, double-check the pitch 1o
be 0° and proceed as with the Blade No. 1.

(11) Finally, put double marks on the blade-end and the Hub Plate a3 in Step (8) to identify the

mating ends of the biade No. 2.
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Your Rotor is now ready to be mounted on the Notor Heanl,

CIIECK: To be doubly sure thal vou followed the procedure correetly, bolt bolll blades unla the
Hub Plate, strelch a light string from one tip to the other. o leading edue to leading edge,
then Lhe siring should pass right over the cenler of the Hub Plate. Maximuom permissible “out
of pattern” misalignment is about ¥4”. Beyond that the rotor will begin 1o feel “rough” in the air,

If the alignment is good, this campletes the assembly of your rotor, and you tay proceed (o
mount it on the Rotor Head, This is donc merely by inserting lhe 34" bholl through the teetering
hinge and securing it with a cotter pin. Remember, don't make it so tight that it would not hinge,
nor so loose that it would rattle.

Proceed to balance the rotor by drilling out some solder from inside of the Nose Weight of the
heavicr hlade. Always start with the Hul Plate level and then watch which blade goes down,

You may shake the stick lightly during this test to minimize [riction. Good enough balance niusl be

Fig. 10—Completed B-8 Gyro-glider, ready fo fly. Note ifs neat and functional lines. There are no triils, no tinsel,
not one cunce of unnecassary weight. M's crisp and sofid. Every inch a flying machine,
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obiained, so u penny placed an the nose-weight of cither blade would muke Wat blade go down.
No more than two ounces mmay he removed Trom the noseweight. 1 (he rotar is still out of bal-
ance, the lighter blade must be made heavier by drilling 24" holes, as maoy as veeded, about 37
apart starting from the tip, and filling them with lead. Their centers should be 134 from the
leading edge, which will put ihem through approximately the thickest section of the airfoil.

After you ure satisfied thal your roter is “in balance™ and “in patlern®, all that remains to be
done before flying it is to put il “in track.” This completes your shop work, because rolor fracking
is donc outdoors.

Your Gyro-glider is now ready for its [irst spin,

One last word hefore you rush off to your nearest airport to test-hop your bird. Stop for a while
and give it a slow and thoughtful inspeetion, Ask yourself a question: **lIs it built cxactly as Bensen
Drawings and Manual specily 77 If you have instatled any hardware NOT 58 specified by Bensen,
then YOU have become responsible for itz design and must accept the consequences if anything
goes wrong. This is because as scon as you change any part of the design, or materials, or method
of fabrication, or even one single bolt, YOU hecome the “alrcraft’s designer”, and cnginecring re-
sponsibility for the entire craft becomces vours, If you have done this, ask yourself: how do you, or
men who advised you to make the changes, rate as aircraft designers? How much do you know about
aeronautical engineering? Remember, your safety will depend on your answers.

Whatever you decide, if vou have deviated from the Bensen dosign, then it is no longer a Bensen
Gyra, but YOUR Gyro, designed by YO,

Tl iz noi. too late al this stage to remewve all “modifleations’’ and retwen the machine to all-Bensen de-
sign, It will pay big dividends in the peace of mind of knowing that 19 years of Bensen rotoreraft experi-
ence will be backing yon up when you are up in the air.

5. ROTOR TRACKING

Although the Gyro-glider is & very simple machine, in many respects simpler than a bicyele (it has
Fewer brarings angd moving parts, for instance), there are certain things you musi learn about it that
are quite different from enrthbound machines you may be famiiiar wikin The main difference, of
vourse, is that you don’t roll on wheels, but fly on wings. I'urthermoere, {he wings spin around with

Fig. 11 Rofor fracking may be conveniently done on the 8.8 modified info the Train-
ing Trailer shown here, {See Pilof's Manuval). Nofe long rigid boom replacing the
nosewheel, safety cable, costored main whaels.
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their tips fraveling at some 250 miles per hour, and they are what holds you up in the air. This is why
it is said that the Gyro-glider belongs 1o the family of “rotary-wing uireraft.” Just as with the
bicycle however, whase wheels are liable 0 be ovt-of-round and have a “figure 8” in them when
first pul together, you will probably find the roter “out of track” when you first spin it in
the breeze. This is quitc to be expecled. A certain amount of trial uml error experimentation will
be necessary to obtain good operation of the rotor.

First, paste u 6§ length of white or silver plastic tape on the leading cdge of the blade Nn. 1,
ending it at the very tip, Paste another 6” length of the sane tape vn the blade No. 2, hui ending 6"
short of the tip. This is done to help dislinguish one blade from the other when they spin at hi
speed. Painting enlire blade tips difTerent colors, light and dark, may alsa give satisfactory dis-
tinelion.

Now you are ready for tracking. On & windy dav, choosc u clearing or a hill where ihe breeze
blows steadily, about 20 mph (bring your -24A wind-meter to check it), and face the Gyro-glider
into the wind. Tic the tow-rope to a post or a heavy stake in the ground some 10 feet in [ront of
the ship. Remember, he low rope may pull as hard ns 250 pounds; make eertain by testing it that
your stake and rope can hold it Certified rope strength should be 1000 pounds or stronger.,

The table below gives the strength of various types and sizes of rope. Manila or Linen rope are preferrad
beeause they have o minimum of “rehound streteh’’ (see p. 42 of Pilot’s Manual on ‘‘rope buffeting.””)

STRENGTH OF ROPES

Manila Nylon Dacron Yellew Polyproprlens
Twist Braid Twist Braid
Min, Min. M. Min, Min. Miin.
Size Tensile Tensile Tensils Tensile Tensile Tensgile
{in} Strength Sirength Strength Strength Strength Strength
L4 J—— 1500 1440 1300 1100
5/16 1000 , 2400 2220 1650 1900 1375
B4 1350 3400 3120 2300 2750 2025
7/16 1750 4800 4500 2000 e
L4 2650 6200 5500 3800 4200 3R

Strap yourself inlo the seat. Slide the ship back to put tension on the rope. Check fhe control
slick molion lo be free from binding or jamming, Proceed as follows:

(1) 3pin the rotor with your right hand as fast as you can while hnlding the rutor nearly level
by holding the stick nll the way against your chest with the left hand. Have your as-
sistants watch the blade lips from lhe side. Allow lhe rolor to pick up speed by gradually
tilting the rotor backwards. Do not move the stick forward too soon, while [he rolor is
still accelerating, because if the wind is sirong, it will pick up the slowly roialing front
blade and force the rear blude to strike the -4 cover plate, slowing down the rotation
and causing unuecessary wear, It might even strike the tail if you let it go loo far back.
Unpileh the rotor forward as soon as you feel the teeter steps conlacling the plate. If
the two lengths of white tape seem to form a straight line to the observers oulside nt 200-
250 rpm, your blades are in track at slow speed. CAUTION: Do not pull down on the rotor
blade when starting or stopping the rotor, i may force the blade tip to hook the tow rope,
or wind gust may break it in droop,

(2) Rotor speed will continue to pick up untl the blades turn so fast you cannot see their
lips. But your assistants still will be able to tell if it remains in track. If it goes out of
track, you will know it by noticing an increasingly stronger shaking of the hub. It may
become so strong, if badly out of track (lips a fool apart or so}, you would be wise to
piich the rotor forward again fo uuload the lift and slow down the rotation. About 2" out-
of-track is considered flyahle, but of course, the hetter the track, the smoother the rotor
will fly, More than 2” out of track is considered unsafe for flighl. Vibration level of the
rotor must ke low, otherwise you may do “fatigue” damage to Lhe airframe, that is liable
to be followed by sudden structural failuyres.
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(3) As the rotor continues to pick up lift, the craft will rock on its tail, which will further
increase its lift and speed, This is the “high-speed” condition for tracking, and you must
he careful now nat to take-off inadvertently. Leave your feetl on the ground, and if you
feel the main wheels lifting off the ground, dump the stick immediately and unload the
rotor. You are not quite ready to {ly yeL.

If you chserve your rotor to he out of track, bend up the irim tab of the lower blade, As a rule,
it takes about 3 degrees of trim tab bending to eorrect for one inch of out-of-track distance be-
tween the blade tips. Bend down the trim lab of the high blade, Tab should be bent flush with the
trailing edge of (he blade,

The Trim Tabs arc not cffective at low speeds, but have a powerful action at high speeds. They
also have sirong influence on the specd of the rotor, which should be maintained hetween 340
and 360 rpm in nortnal level tlight. Bending of the trim tabs down speeds up the rolor, bending
them up, slows it down, Under no condition bend the {abs more than 20 degrees ecither up or
down, because they will begin to lose their effecliveness and will act as drag plales, producing
erractic action. )

Sometimes it helps to bend both trim tabs up or down io speed up or slow down the rotor
away Irom a “rough” range.

If your rotor refuses to pick up speed in presence of 12-15 mph wind afler sustained vigorouos
acceleration by hand, double-check its pitch 1o be 0 degrees especially in the vicinity of the nose weights
and see that {rim 1abs are not bent excessively. Furthermore, be gure that the upper surfaces of the
blades have no ridges, steps, nor any protrugions, hecause they would act as spoilers and will interfere
with free rotation. You may reduce the pitch to -1 degree, or even -2 degrees, if you wish to have a
quick starting rotor, bat then your takeoff speed will be higher, too,

If the rotor spins too fast, again check the pitch angle, and it it is low, slow it down by bend-
ing the trim tabs up until a speed of about 350 rpm is oblained, or else by turning up the piich
a degree or so. One way you will know that the rolor turns too fast after you start flying, will
be by unduly ligh take-off speed. The craft should become fully airborne at about 20-25 mph,
if the rotor speed is right.

Be sure your tabs do not become loose on the hlade, or else the blades will go in and out of track
crratically, Peen over the rivets genty or cement them on the blade at the first sign of looseness.

You are now ready for your first lesson in Gyre flying.
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Fig. 12—Hang Test is @ MUST before the Gyro is tlown, Mofe that the most is tilted
dawn fram the verfical and s anyle s measured by the pitch meter placed
just under the ratar head. The stick is held neutral.

Fig. 13—A closeup of the approved towhitch and ihe rope fostening. it is impartent
that the tension end of the rope gu directly over the solid har without kinks
ar knots.

13



PILOT'S MANUAL

and

OPERATING INSTRUCTIONS

For Bensen Model B-8 Gyro-glider

IF YOU CAN ride a bicyele, you can learn o [y the Gyro-glider. 1t is that simple {o control. Haw-
ever, yon shauldn't expect to fly the Gyro-glider on the first Iry, no more than you could ride the
bike on the first try. Tt takes a little learning. As in learning to ride a bike, if too hasty in
getling off the ground, you might get mixed up and take a spill. Unlike taking a spill on a bike, whicl
you can right up and try agein, a spill on a Gyro-glider might result in a damaged rofor, So, ke
your time, advanec in your flying skills gradually, getting the “lfeel” of the control action so pat at
pach step, that yonr reactions will become “‘reflexes,’’ beforc advancing to the next step.

‘Whether you have a pilot’s license or not, chances are this is your first acquaintance wilh lighl-
weight rotary-wing aircraft. Fixed-wing pilots are especially prone to get themselves into trouble
during carly slages of fiying the Gyro through overconfidence and disregard of these Instrue

tions. In zome helicopter schools it fakes 25 hours of flicht | i i

& | : ehools 15 > gbt tnstraetion hefore even

wing pilots with commercial ralings are considered checked ont. Soma nev k figensed fized.
you are an aivplane pilot, take notice, ' er make the grade. If

Fig. 14—Gyro-glider is 50
stable and easy fo fly, if
flies itself, hands-off.
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The Gyro-glider is actually easier to fly than helicopiers. While some exceptional students
succecded in soloing it in as little as 10 minutes, onr experience shows that, on the average,
whether you are licensed pilot or not, it will take ahout three hours of practice for a new man
hefore he should safely venture to altitndes above 1-2 feet. This should be normally spread
over six half-hour periods, morning and afternoon, on three different davs. Se, don’t rush if,
take vonr time and he zafe.

While you are still building the rotor and the rotor head, you cun use your airframe as a static
flight trainer similar to the Link Trainer for airplanes. It will tcach vou correct hand movements
and reactions which you will later use in flight. A similar static training rig is used at Bensen
plant to check out control reactions of all would-be Gyro pilots. This is an indoor rig. It consists of
a standard automotive universal joint clamped under the Fronl Keel tube, directly under the cenler
of gravity, lhe lower part of which is holted onto an automobile brake drum. The drum rcats on
the ground while the Gyro-glider is thus propped about 3" off the ground and can swivel freely
around Lhe universal joini. An averhead beam or a tripod is mounted above the pilot’s head ending
about 6 above und in fronl of the Puim where the teeter bolt would be. A rope, chain or cable is
suspended from this point ending with a pair of handle-bars removed from the contral stick. When
ihe “pilot” sits in the machine, position of handle-bars is exacily as in Lhe real cockpit. The craft
will first rest on two wheels in a lopsided position, as he climbs in it,

The checkout procedure is done in three stages. First, leaving ihe nosewheel on the ground, the
pilot maslers only the fateral conlrol by maintaining lateral equilibrium. This he does by apply-
ing steady downward pressure on the hand-grips and deflecting them sideways umntil both inain
wheels are off the ground. He should he able to maintain the axle horizontal for at least two minutes
hl;afulge iroceeding to the next step. He should sit erect in the seat, his back resting firmly against
the back-rest.

The next stage gives practice in longitudinal control. Leaving, say, ielt wheel on the ground, the
pilol pushes forward on the handlebars until lhe nosewlhieel lifts up in ibe air. The stick is then
returned to neutral and the pilot strives to maintain equilibrium by keeping the nose and tail-
wheels off the ground. This, too, he should be able to do for at least two minutes. Make sure you
apply steady. light pressure on the handlebars, using hand movements rather than pressure to
maintain equilibrium.

The final stage requires the pilol o lifl and hold all four wheels off the ground maintaining
vequilibrium “on the point” in all direclions for at least five minutes. This he should be able to do
completely relaxed, looking around and making conversation with people deliberately distracting
his attention. Downward pressure on the handle-bars should be light and steady. Control correc-
tions should be made mostly by moving hands rather than by varying the pressure. The pilol should
be able o let go of the grips altogether for an instant without losing equilibrium.

An “instructor” standing behind the pilot might deliberately producc “gusl loads™ by pushing on
the frame lo sec how quickiy does the pupil respond with corrective action.

A snecessful checkout on this '“Paoint Trainer’ is mandatory before anvone should try te
fly the Gyro-glider for the first time.

Trained airplane pilots who wish 1o use Lhe “joystick™ Lype of control stick, unfortunately, can-
nol use this slatic lrainer because of ils overhead nature, and musl advance directly to the acfual
“on the poinl™ pre-flighl training with the Rotor and Retor Head mounted on the Gyre-glider, You
cun hegin this training at the saime lime you da your rotor lracking,

The idea of “practicing on (he point” boils down to balancing lhe Gyro-glider on a single point
under the pilol’s seat with all wheels about 37 off the ground. The same universal joint and brake
drum described above can be used as a pivot point (see Fig. 15). The purpose of this practice is
to let yourself become accustoned lo the speed of rotor response to control motions, both side-
ways and fore-and-afl. First Jot your feet rest on the ground. Then tilt the stick sideways and feel
how the rotor follows the stick metion. Do it many times until you can lift your fcet off the ground
and balance yoursclf on the point indefinitely, using only the rotor for control. Repeal the exercise
with fore-and-aft stick motion. Afier you have learnced the longitudinal motion, combine the two
and practice keeping all wheels off the ground until you can do it easily and comfortably, DO
NOT ATTEMPT TO FLY until you ean do this whether you fly the overhead stick or joystick,

flere is how the founder of one of the [irst "C-yro-GIic!er Clubs™ in America admonishes young
members of his Club, whe are about ready to start flying:

“You have spent hours building your Gyru-glider — and money us well — do not under any
circumslauces ry lo [ly yuur glider until you have spenl bhours praclicing ‘on the point. Hold
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Fig. 15—Procticing in the wind “on the Point." Nofice ail main wheels are off the ground,

yc';usrsclfdback — I know you are enthusiastic, can’t wail, wunt to take a chanee — but don't do
it! Spend hours in the scat . . . Is slill fun practicing.on the poinl’, Evervone of the sucece 2
ers ol the Gyro-glider have proven lhe value of pracHce ‘on tl]w. paint’ . ceessful fly

To which we suy: AMEN. You won’t regret ihi ice t , ) .
and taught some 50 members of he Clan gg fly."s adviee from a man who success ully flew himseli

1 you don’t hiave wmuch wind in your ares, you womld be wise to converi your Uyro-glider intn a
Flying Trailer shown in Figa. 11 and 16. This configuration is used in Bensen plant to check out all
new Gyro-glider pilots before they ars advanced to flying on the towline. This is tha only safe way (o
learn to fly alone if you cannot get dual-seat training from a Bensen desler. It does not matter if you
have pilot license in any other type of aireraft — it is a lot cheaper to convert your Gyro tempo.
rarily inte a Flying Trailer than to have to replace a broken rotor.

The Flying Traoiler consisls essenlially of the same B-8 Airlrame as you just built except for the
following changes:

1. The nosewheel is replaced by a rigid boom which is attached hy a ball hitch to the car.
2. The main axle is removed and replaced by a wider axle (8 fect) with castored wheels on its ends.
The wheels are synchronized by a tlie-rod and preloaded to steer slraight by centering springs.

The most gralifying thing ahout the Flying Trailer is ils inherent safety — it will not fly higher
lhan 2 - 3 feet no matler how hard you try to go higher. If the pilot gets himself in any sort of
trouble, all the driver of the car has to do is slow down and the craft will settic down safely.

Another virtue of the Flying Trailer is its tolerance to landing in a crab. While the pilot should
strive to always land directly behind the centerline of the car, his failure to do so would not be
followed by capsizing, as it would in most other aireraft. An airplane, for instance, would do a
“ground loop™ if landed in a erah. In this respect, the Flying Trailer may be sald to have a cross-
wind landing gear which is immune to “crak™.

Rotor tracking and all preliminary flight training may be done with your Gyro converled into
the Flying Trailer. (Drawings and kits of correct conversion of the B-8 inio a Flying Trailer are
available from the factory). Normal airspeed during trailer training should not exceed 35 mph.

The Flying Trailer gives you an extra bonus which a stationary “point” does not: it teaches you
that tilting of the erafl is accompanied by drifting. This is an imperiant association te learn early
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Fig. 1'6—1".692 Gyro-glider modified into the flying Trailer in fulf Hight at its maximem alfifude. Note the sefety
mon facing reorwardly. Alse the Airspeed Indicator and flag mounfed above the bood of the car.

in the game, Thus, if you LTt the rotor to the right, the machine will soon drift to the right ol (he
var, amd vice-verss. The pilat thus can practice the art of “anticipation”, leading with the eonlrol
of tilt (or “bank™), to produce the desired drift cffect. There is usually a second or two of delay he-
tween the two. The same thing applics to the use of the up-and-down control, There is no subs(ijutc
in convenience for this type of solo flight lraining. considering its safety and independence from
wind conditions.

If you do not wish lo go into the expense of adding a wider axle with castored wheels, you may
be able tn retain the standard B-8 axle, but must not attempt to fly from hard pavement. The best
surface in this case woulil be slick yrass or hard sand, whick permit considerable skidding in crab
without “digging in”, which would cause ground looping. However you will still need the boom and
the exlra salety cuble. These are readily available from the Bensen laclory,

[t is suggesied that if you expect someonc clse ever to fly your Gyro-glider you should definitely
check him oul first “on the boom™ in the Flying Trailer with vourself driving the car. 1'his wity voll
will be always in command of the situalion while tesling the new man’s skill under safe cundilioos.

1. FIRST SOLO

Finally, the great moment comes and you are ready to “solo” in your Gyro. This is an exeiting
moment of your life that you will never forget. There are no instructors to help you correct your
mistakes. Like & young bird making its first flighl, you are entirely on your own, You are about
to fulfill man’s age-old dream—{fly like a bird, all by yourself. ‘

Lt
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First, choose a windy hill with wind blowing steadily 25-30 mph and slarl yeur flying career by
flying your Gyro as a KITE! Proceed as you did for rotor tracking on page 30.

This ime wear goggles and a hard helmet for greater safety. These safety aids, like the safety belt,
are rapidly becoming popular in all sport activitics including such innocent ones as go-karting and
motor-scooting. They are incxpensive and are designed to protect you, Use them,

Using a short rope not longer than 20 feet with tested strength of 1000 Ibs. or mere {scc p. 31),
tilt the rotor all the way back, gradually making i1 guin full speed. Suddenly the Gyro-glider rocks
on its tail and in another instant the main wheels leave the ground. Quickly reduce the slick posilion
to ncutral and do not permit the machine to rise more than a few inches. This is important, because
if you don't, you might tind yourself sitting some 10 feel up in the air without any visible means of
support and might get excited. Wisely, you stay close to the ground no higher than one or two feet
above the ground, during all your carly flighis. Practice al low altitude as long as necessary until you
relax and gain complete confidence in your ability to handle the ship, Then, only then, do you climb lo
altitnde above one or two feet. As you leave the ground, you will notice thal the air becomes
smoother higher up, as you climb out of the “ground turbulenec”, and al altitudes above 15 feet fly-
ing becomes 50 easy you can take time to Jook around and enjoy the scenery of the world below you.

Fig, 17—Kifing in the wind. This home-builf Gyro has Piper Cub wheels. Stake in the ground on the right holds full
towline pulfl. Pilof is refaxed enough to fly with ona hand.

Don’t overdo it the first day. Practice for 15-20 minuies ar so al a time, two or three times and
then stop. Whether you know il or not, it will take a lot out of you to fly your first “solo.” The

excitement will Lire you sooner than you realize it, and your reflexes may slow down to the point
where you mighl do something wrong.

After you have practiced KTTING in the wind long enongh to gain confidence in yonrself, you
may tow the Gyro-glider behind a car. Any reasonably smooth field 1000 feot or more long, an
old road, a race track, a runway at the airport, or a taxi strip—all are smitable to fly your Gyro-
glider. All early training flights should be made into the wind, Avoid fiying during {raining
peried when gusts or crosswind exceed 5 mph. Hven when you become proficiont in Guro pilot
ing, avoid flying when gusts execed 10 mph.
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Use u short length of rope al first, no longer
than 30 fect, so you can shout and be heard by
the driver {see Fig. 18). Position yourself down-
wind [ron: the car and pull back hard on the line
to tesl its strength, Have at least ooe man in the
car face back al all Umes lo walch your signals:
(1y *“I'hamb up”, meaning *“go ahead™ or “go fast-
er”, (2) “Thienh down™ meaning “slow down”,
and (3) “Cut”™ melivning across your throal,
meaning “stop quickly™ H only {wo men go oul,
you must have a wide-nngle rear view mirror and
a radio inlercom installed, so the driver can always
sce and Lear the pilot. A wind meter should be in-
stalled an the car, which the driver must learn o
” " ’ watch instead of the speedometer, (xee Fig, 16).
Fig. 18—A 16 year oid high schaol boy and his chums There should be no one sitting next to the driver,
built this Gyro and soloed after 4 hours of pracfice. 0 avoid his being distracted by conversation.

Repeal he laixiing exercise without lhe rolor;
learn to operate the steering bar and ihe brake with your heels until it, too, becomes a reflex,
Taxi speeds in excess of 20 mph without the rolor are dangerous and should be avoided. Learn lo
release the tow hitch. You should know exactly where the low hiteh vord is and reaeh lor il auto-
maticaily without looking at it

Nexl, make more taxi runs with the rotor turning, but at low speed. If the rotor seems to be slow
in picking up specd, give it an extra strong push as fast as your hand can follow it, driving no faster
than 15 mph. Rotor should be turning al about 250-300 rpm during these laxi tests. Observe now
how the rotur responds to your stick motions. Do not exceed at any time the air speed of about 20
mph {meaning that il the wind is, say, eight mph, your ground speed shoulkl be no greater than 12
mph). Practice tilting the rotor back, but not allowing it to strike the head plale. You will socon
learn that there are two slages in bringing the rotor up to speed: first stage is under 15 mph when
the rotor accelerates from very slow speed to intermediate speed, and second stage up 1o 20 mph
when il aceclerales to full flying speed. Don't try 1o go faster than 15 mph when the rotor is still turn-
ing slowiy, because you will find that it will reluse (o speed up and will bang hard against the
head plate and may hit the tail. So, slow down and give the rolor a chance to accelerate,

It is impurtant thai the driver of the car underslands the operation of Ue Gyro-glider and works
closely as an active member of the team. For instance, il the agreemenl is thai the pilot intends lo
stay close to the groumd aml the driver sees the cruft snddenly rise into the sky, he must know
enough to slow down at onee, decreasing the flying speed, and (hus prevenling further gain of
altitude. Converscly, if the driver sces the glider settling down rapidly, he should inerease his speed
at once to prevent a possible hard landing. Another common fault of some drivers is that uncon-
seiously they lend to accelerate to higher specds after the Gyro-glider becomes airborne. Driver
must make n delermined mental effort to hold his air specd constant at all times and not get too
absorbed in the excilement of flying. This vigilance will become less important after the pilot be-
comes move proflicienl in his skill of flying, but during Ihe learning stages a good tcamwork be-
tween the pilot and the driver is essential, The driver cerlainly must be asked lo read this chapter
of the Instruction Book and ihe Driver’s Check List, whether the pilot is a heginner, or an cxpert.
Wind Mcters installed on the hood of the tow car and above the tow hitch un the glider must be
used to maintain constant air speed. Hemember, air speed is what is important, nut ground speed.

If you are a lighi-weight‘man, the Gyro-glider might become airborne even below 200 mph, so
walteh out if it starts heading lor the sky. Be on the ball with your control stick and don’t allow
it to risc more thun one or two feet, and set it down quickly.

Now pick up more speed until the machine rocks on its (ail, which indicates that it is about
ready to tuke off. Lean firmly against the hack-rest. Without incrcasing the air speed, pull back
on the stick and rock the craft back on its nose-wheel, Then push {he stick forward again and
ruck it back on its tail. Then use this ‘rock-and-roll' practice to keep hoth front and fail wheels
ufl (he ground. This should be reminiscent of your carlier “on-the-point” exercises. The purpose
of this practicc is to make you atiitude-conscious and give you an idea how quickly the rotor re-
sponds to yuur control commands when it is nearly sirborne. Keep your heels off the steering bars
to avoid inadverlent swerving when nosewheel touches the ground.

After vou arc satisfied that your hands acquired sufficient skill to keep both fromt and ftail
wheels ofl the ground at will, then yuu ean procced to make short gentle flights, Increase the
air speed slighlly (no morce than 25 mph) and push forward on Lhe slick cnough so ihe nosewheel

¥
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is up, hut the tailwheel is just barely off the ground, too. Do not deflect the stick laterally when main
wheels are still on the ground even if the craft does not steer straight. The latter may he caused by
a slight dissymmetry of the landing gear, or a crosswind; tilting the rolor In the side will not correct
the resulting crab while Lhe craft is on the grouad, but might cause the craft to leap sideways on take-
off. So, make a special effort and watch yourself 1o keep the stick lzterally neutral {(or vertical) as
you manipulate it longitudinally during take-off until after the main wheels have left the ground. As
soon as the main whecls leave the ground, neutralize the stick promplly to prevent further tilting
back. As soon us the machine becomes fully airborne, reduce the rotor ilf and land again. Learn to
“leap frog” like this, striving te accomplishi very smooth, gentle touchdowns, with barely a few
seconds in the air. This exercise will teach you the amount of longitudinal slick motion required 1o
abtain precision control, Waich your lateral control, too, and keep the craft always level during land-
ings. Ahove all, keep the craft from drifting sideways, Land promptly if you drift more than 5 feet
to either side of the center line of the tow car,

Remember, it is a known psycholagical fact that the shortest possible time in which a man
can count on acquiring a new reflex is about 20 minutes ol sbslained practice, which must in-
volve o minimum of seven repelitions of the desired operation. Thus, for your own safety, make
at lenst SEVEN full-lengih runs with a total time of not less than, say, half-hour before venturing
to altitude above 2-3 feet. This is absolulely a “must” in training, unless you dcliberately wish
to risk a chance of eracking up. Your patience will be well rewarded by skillful and sure handling
of your crafl laler,

After you master the “leap-frogging,” you may spend a litfle more time aloft during each leap,
lingering at a two to three-foot altitude a Hitle longer and striving to maintain that exact alti-
tude, no higher and no lower. Use lateral motions of the stick to fly directly behind the car. Do
not allow the glider to drift sideways and above all, never land in a crab. While crabbing in the
air is quite harmless, touching the ground in a sideways attitude is something else. When you are
still learning to fly, a good rule should be to avoid side drifting, period. Stay direcily behind the
car. This is your most important learning period in acquiring good flying habits and developing
precision of control. Resist the temptation to climb to higher altitudes unlil you can fly 10 times
full length of the runway at 2-3 feet without coming down from beginning to end, This applies espe-
cially to pilots with previous training in airplanes, who are likely to become over-confident after
u few succssful passes. These pilots must constantly remind themselves thai rotorcraft are enfirely
different type of flying machines from airplanes. This is true whether you fly a standard heli-
eopler, or a Gyro-ghider, an overhead stick, or a “joystick,” it makes no difference, The entire
lifting surface of the rotor craft is tilted when the contral stick is deflected. Only small surfaces

(ailerons and elevators) are deflected in airplanes, Th i i i

I ] ) _ ( 1 . Thercfore, a (rained fixed-w i i

dovc':rconlm_l’ by excessive stick motions. This Jends (o “purpoising” type of ovc:gl-gﬁtll?(l)llmb‘gtl%ll tem'] tg
own and sideways, which may be dangerous if allowed | ] ‘ ; s Tixe

T to persist. Whi i i is fi
lo the airframe, rotor of the helicopter is free to hinge on If:)hcS :Di“dlg.ﬂeﬁ:ung o A oarblano fe fixed

watching tilting motions of the airlrame, must learn to antiripat e dcapen Lo Pok who flies by
ing, as contrasted from an instant filt action he gets from the rigid wing, A fixed-wing pilot must there-
I'ore make a special effort and take time to practice as instrneted at a safe low altitude to erad-
icate, or overcome, all conilicting notions and reflexes he learned while flying the airplanes, To
do otherwise would be wilful negligence of these lustructions and may Iead to accidents later.

Be caretul not tn over-run the low rope, or allow it to go slack, as you depend on i1 1o mantain
steady heading. Do not release the tow hiteh in mid-air under any cireumsiances. No not shift your feet
from the footrest to the steering bars uniil nosewheel drops [0 {he ground itself with rotor fully tilted
back after landing. Keep the rotor spinning at infermediate speed and tilted back during taxiing,
or bring it to 2 compiete stop.

Make ten full length passes at low altitude and air speed of 30 mph o become completely
tamiliar with the response of contrel. Luok only forward during takcoffs. Do not walel main wheels
{0 determine moment of takeoff as it may upset your equilibrinm. Keep yuur eyes lixed on the horizon
when [lying rather than on the tow car, Then take a half-hour break to exchange notes with the car
erew and fo rest your nerves. You may drive the car for a while, perhaps, while one of your partners
goes through the preliminary flying routine you just completed,

Repeat the Iow-altitude practice three or four times, preferably in the morning and afternoon
on different days.

Finally, the time comes for you to “climb to altitude.” First, make two low-allitude passes full
length of the runway at an air speed of about 35 mph. You will notice that the controls will become
somewhat more sensitive at higher speeds, yet the Gyro-glider will seem io become more stable
and easier to contrel. Suddenly you will be able to relax and let your hands handle the controls
almost automatically. This is the first sign that you “got it” and vou have reached the point of
flying it as automatically as ridiﬂf a bicycle. Now you are ready for altitude. Gradually ease for-
ward oh the stick and let the ship float up higher and higher until the car seems to be almost
below vou. This is the moment of a great thrill. You feel as if you, yourself, are flying like a bird.
Soon you can begin to make deliherate maneuvers, gently bonking to the right, then to the left,



Fig. 19—A 45.year-oid ip-
structor teaches o boy, 11,
and o girl, 14 fo fly the
dual-seat gyroglider, with all
three flying of the same time.

FUN FOR YOUNG AND OLD
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Fig. 20—An 11-year-old-boy
solaes fhe gyroglider in frent
of sevéral hundred spacta-
tors during an International
Fiy-ln of the Popular Re‘or-
craff Ascociotion. Flying a
dual-seat trainer, he not only.
flew himselt, he also faught
many aduits how fo fly, No
licensa i needed fo #Hy the
gyroglider.
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in graeceful S-curves, like on water skis. This i3 known as “coordination exercises” in the art of
piloting. Increase the air speed gradually to 40-45 mph. After you have mastered the S-curves,
start going up and down like o roller-coaster, first gently, then steeper and steeper, still at 40 mph.
Be sure your car crew mmaintains constant air spced of 40 mph regardless of what yoeu do, It wen't
be long before you will abserve that on the “downhill” glide the tow rope will become slack and
you will begin to caleh up with the car. Be careful at this point to avoid jerky pulling on the line,
for the rope may snap if you make it pull too hard. When the line goes slack, vou are in effect in free
flight, gliding independently from the car. During these exercises, or cven earlier, yom may en-
counter a phenomenon which is knewn as “rope buffeting.” It is usually caused by a periodie atretch
of the rope, like & rubber band, resulting in jerky snatching of the line. The remedy is simple:
change the length, or the size of the rope, When it happens for the first time, unioad the rotor
each time just hefore Lhe line jerks to minimize the severity of oscillation, unleoad the towline and
land. Do nut continue to fly when buffeting oceurs. 1t is easy enough to get rid of it, but if you
persist, sharp towline snatching may overstress the ailreralt and put undue strain on the pilot to
the point where he may do something wrong,

Now increage the airspeed up to 60 mph in steps of 5 mph, but decrease the altitude to 5 feel, and
stud'y the “feel” of your machine at higher speel:]ﬂ. Coordinate vour landings with the driver to
always land at airspeed not exceeding 20 mph. Avoid high-speed landings, being especially careful
1ot to land on the nose-whee! first.

In general, you will be pleased to find that the Gyro-glider is much more forgiving of mistakes
than an airplanc in case you don’t exccute some maneuvers exactly as prescribed.

2, TYPICAL FLIGHT
A typical well execuled [light goes about as follows:

After a thorough pre-fight inspection, {sec p. 56) the Gyro and its tow car are lined np
directly inlo the wind some 100 feet apart. An observer in the car faces backward to watch pilot's
signals at all times. The pilot cheeks the strength of the towline and the tow-hiteh by rolling tke
ernft hack as hard as he can, snapping hard (he fowline,

Satisfied thal everything is QK, the pilot beginsg lo spin the rolor wilh his right hand, holding the
stick in “ncutral” position with his Ieft hand. When the rotor reaches maximum speed that the pilot
can physically reach (about 30 rpm), he gives the “thumb up” signal 1o the driver. The driver, watch-
}ugulus \Vlm}_Meter, agce]erates the ce;r quickly to the airspeed of 12 mph and holds it there. The pilot
iz the meantime continues to spin the rotor b e L . H :
way forward, until i{ spins fastgr than 60 r‘pnz:]is Ela]r(éhis éil?nid%%ﬁr;?}gagfy -idvancmg the stick ali the
to }{it ltihe }hlead pla't‘-i]in the rear by easing hack on the stidé Whenevgr‘ :Lplﬁgg?saggg"tzh)e 1}1}13%%

As the blage-tips begin to make a swishing noise, the pilot mflké cor d P Ty AL
and the driver accclerales to 20-22 mph. The rotor continues | S A secon thurmb up™ signal
e tonks on Us il The piled eontinues to hotd tie stick IurlSva:;[()l“}Ufnz-tagrs&%ﬁlhﬁ“&ﬁ?ﬂﬂﬂ‘lﬁ%
it baelk to neutral, with his iail-wheel kept just off the ground, and gives his third ‘“‘thumb up**
signal.

The pilot does nothing else and waits until the driver promptly aceelerates to 30 mph. The craft
lhen makes a weal take-off at 25 mph. The pilot imamediately [ilis he rotor forward and holds the
altitude not higher than 2-3 feet until the car accelerates to full flying speed. The driver advances
the speed further to about 40 mph to give the pilot enough “reserve speed” for maneuvering. Un-
less requested otherwise by the pilot, the driver strives to maintain a steady airspeed of 40 mph
during the cntive flight by watching the Wind Meter (not spcedometer), Avoid flying downwind
or crosswind il wind Is in cxeess of 8 mph,

When the piloi is ready Lo land, he first brings his craft down to aboul one (1) foot off the
ground. He tﬁen mzkes a motion “thumb down™ ta the driver to alow down.

As the car decelerates, the pilot mainlains one-foot altitude by gradually pushing the stick for-
ward until the speed is too slow to continue flying. As its stick veaches full forward position and
the airspeed drops to about 1% wiph, the Q'ryro touches the ground with its tail-wheel. Seconds later
the m:iin wheels scttle down, and as the pilot neulralizes the stick, the craft rocks on its nosewheel.
Airspeed at this monment is no more than 7 mph. The pilot manipulates the stick to prevent bal-
looning up in ihe air again, as well as keeping the towline from going slack. As the forward roll
of the Ianding is dissipated, the pilot, if he wishes to fly again, pushes the stick all the way forward to
keep the rotor turning while taxiing.

3. DIRECT INSTRUCTIONS

In every flight training the student pilet hears lis instructor give him countless “man {0 man”
talks, sometimes prodding, sometimes scolding, but always with sympathetic concern for the stu-
dent’s safety. The student learns to remember his instructor’s pet sayings and explanations that
cul deeply inla his memory, forming a solid framework of his future safc flying habits. Here is &
wample of instructor’s “direct talk’ that you would be apt to hear if you took dual inatruction at
Bensen factory. Here is hoping it will get coined into your memory, too,
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YOUR BEST FRIEND--THE OVERHEAD STICK

A LiFT LiFT
T s
=
SRS THRUSGT
N
HoRr 120N
STRAIGHT AND LEVEL STICK TILTED, ROTOR
STICK PERPENDICULAR BANKS AND DRIFTS IN
TO HORIZOM, THE DIREGCT!ON OF TILT.
SKETCH 3

In helicopters it is the rotor that flies; the rotor is hinged on the airframe. In airplanes il is the
wing that flies. The wing is rigidly atiached to lhe airframe,

Rotor is always perpendicular to the stick.
If the stick is held vertical to the horizon, the craft will always fly level
When you see the stick tiled with respect to the horizon, it tells you that the rotor is banked.

If you want to fly level, hold the stick vertical with respect to the horizon, regardless of what
the airframe is doing,
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Fig. 21—The B-8 Gyro-gfider modified wilh a dual saat, fifts easily fwa people. Dugl
instruction can be profilable for bath the student and the instructer, can be g lof of
fun, tog.

—“tstt;:rt uIl] lhle mtoer;Idh four 1-ighll lm]nd. Stop it with left hand. Wouk it eloser to {he hub where
it ravels slower, Hold the rolor level when fivst starting and sloppines ik speci i
the wind. f we had a power prerotator, all this would b é‘d l-l) st 1)111[_,_!}19 b’l;tdes, espectally in

—"Give me 151 (To the driver of lhe car’ meaning 15 mp‘j:, q(;rrl:l,auhm?ah{d“f' to 1l {

e . s . ’ - = 1 i ced, o aece erato 1w rator).

":‘four rotor 1.\l hang,g,mg on the head plate. Unpiteh the stick » little wntil it picks up some sp)(:edﬁ

v, Mman, go!l ., " (Motioning thumb-up 1 the deiver, ta aceelerate ti fulanpe U P
rotor alt the way baek now. Hoid it there for o moment. Give the rolor 2 chance to speed up.

- “Hold the stick lightly. Don’t grip it like a sledge hammer. Try holding it with lhree fingers. Sce?
That’s all the force it needs, Don't squeeze it any harder than a ripe peach.”

—"“Follow through now, Watch the nosewhecl lift olf the ground. Let the rotor pick np some more
speed. Now watch it. Main wheels leave the ground. Quickly nculralize the stick. Don’t let it zoom
up for you. IIold this low altitude,

“Leave the slick motionless for 2-3 seconds at a line. Just hold it steady. Don’t wiggle it. Every
time you wiggle it, the Gyro wiggles. This is what they call ‘pilot induced oscillation.” This ma-
chine can fly without any help from you, hands off. S0, don’l mess it up.”

—"Stick molions are always short. This is where a helicopler js different from the sirplane. In air-
planes only the ailerons and elevators move. They are only a small portion of lifting surfaces. In
helicopters Lhe entive lifting surface —the rotor—moveés, No wonder they seein to be more
sensitive,”

—"Conlrol with short jabbing molions, Fver watch boxing? Remember how the boxers jab? They
push the fist, and puil it right hack. You do the same thing here. Don't linger on the end of the
stroke. pull it instantly hack to neutral. If you didu't produce cnough effect, jab again 2-3
seconds later. But always return that stick and hold it motionless in neutral between the jabs.”

—"Beller muke several short jabs in successicn, no lenger than 2-3 inches, rather than one big one.”

—“I can see that yeu flew airplanes before. You deflect the siick and hold it there. That's a NO-
NO for rotoreraft. You would have even harder time wilh regular helicopters. They are meore
sensitive Lo ‘overcontrol’ than Gyros. This comes from holding the stick deflected. Pull back
te neuiral. Jab it, and pull back at once.”

-—“The reason for this “overcontrel” is becausge rolor is hinged on the airframe. There is a time
lag between rotor deflection and airframe deflection. You must practice to anticipate this time

lag.”

~-“ANTICIPATE!" — That’s the key word in the art of helicopler piloting, Think ahead,
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—"This “pilol induced vscillation’ comes from the fact thal reaclion lime of a man is about the same
as helicopter response to control. You are bound to get into a resomance if you just follow
your natural reflexes, This iz why you must work either faster — by jabhing, or slower — by
holding the stick in neutral and shifting it slowly.”

—"Neither Gyros, nor other commmercial helicopters are desiyned for aerial acrobatics and won't fly
inverted. It is dangercus to exceed rotor tilt of 30° to horizontal and should be avoided. Should
this “pilot induced oscillation”, or porpoising, ever occur, slow down immediately, and and stop
tlying for a while, because it means that pilot is foo tense and is evercontrolling.”

--*Is Gyro-glider a helicopter? Yes, it qualifies under that name. The meaning of the word comes
from Greelk “Ilelix” for screw and “Pleron” for wing. In translation, rotating wing.”

—"“Yes, there is a basic difference hetween helicopters and (yros, In powered-rotor helicopters the
air flows through the rotor from above dewnward. In Gyros it flows throngh the rotor from be-
low upward. Rotors of Gyros sre self-driven by this wpward air flow. That’s where the name
“autorotation” comes from. That’s why there is no torque on the airframe and no tail rotors are
needed to counteract it.”

— Procedures we teach vou here are the only ones that are normal and proper. We can teach one
right way, but cannot think up all the wrong ways that would be improper. There are millions of
wrong ways, but only one right way. Make surc you coin this in your memory. You must as-
anme that any and all procedures not taught here are improper and are at operator's own risk.

— 1If you let anyone else fly your machine, be sure to let them first sign a “Hold Harmless” re-
leage (you can get a copy from Bensen or PRA) in case he cracks up and then asues you for
damages. In these daye of rampant “consumerism”, lawyers are on the prowl te make hay with
just such cases. In the eyes aof the law, a Gyro is “a think of danger” and like other aircraft, in-
vites lawsuits. Den't let it happen to you.

—*“Let’s get ready to land now. Are you headed into the wind? Don't be a birdbrain — always land
inte the wind. Even “birdbrained” birds know enough to always land into the wind, Walch
them sometime. They take off into the wind, too.”

—“Tage down elogser to the ground. Closer. Ahout 2 feet. No, you arc balooning up again., This
comea from the “ground cushion”. It hounces you back up in the air when you get close to the
ground, ANTICIPATE il. Be ready for it. Try again.”

—“Watch that drift! ... Don't forget it. Gel directly bechind the car! QK, you are doing fine now.
Hold thal one-fool altitude. Signal the driver to slow down now.

—"“Start tilting the rotor back as he stows down. Dor’t let it settle any lower. As the nose goes up the
tail goes down, Rotor all the way back now. Here comes the landing. The tailwhecl touches the
ground first. Main wheels aqueel as they touch next. You made a perfect landing.”

—“Wasgn't it fun? This is the nearest thing to your flying like a bird. So smooth and graceful. And,
really, quite simple.

—“Unpitch the rotor by moving the stick to neutral. You dorn't want to baloon up in the air again,
Once you tanched the ground, stay down.”

—“Watch that towlinc! . .. Don’t let it drag on the ground. Leave just enough rearward rotor tilt
to keep the line taught.”

—"When you taxi 10-15 mph, Ieave the rotor tilted back all the way to keep it turning. It will give
you a shorter run on the next take-off and keeps the towline from dragging., Keep o respectable
distunce from spectators and Kids, 1T vou can’t controt theny, better stop the rotor.

—"“That's all there iz to it. 1 you make 10 take- offs and [andings like {1his, I will let you solo. Let’s
see if you can do it again, Remember, jab, shift the neutral slowly, and ANTICIPATE !

4. TEN GYRO COMMANDMENTS

We described the “correct” typical flight procedure here on purpose to keep you and your
driver from making an inadvertent mistazke, It is easier to describe one “right” way than io warn
against countless possible “wrong” ways. Nevertheless it may be worthwhile 1o review several im-
portant “don’ts” to givc you a better understanding of Gvro flying.

( 1) Don’t land in crab or in a turn. Always land directly behind the tow car.

( 2) Don't let the driver slam on the brakes, or slow down for any reason, when the machine ig
high in the air.

{ 2) Don’t use old or weak tow rope of questionable strength. Certified rope strength shonld be
1000 pounds or higher. A new 84" manila or 14" nylon rope is recommended. Even a new rope
ean he easily eut by sharp edges of car bumper. Don’t wrap the rope around bumpers. Use a
standard trailer ball hitch attached to the frame ol the car ({or example Draw-Tite type}, not
to the bumper. See Fig 13 for approved method, Don't use old rope that may be rotten.

( 4) Don’t fly without wearing gouggles and safety helmet, during the learning period and when try-
ing out unfumiliar equipment, Iccation, personnel or maneuver.



FLY THE ROTOR, NOT THE AIRFRAME

I 1. STRA1GHT AND LEVEL FLIGHT.

{, + Hogr | zOM
ES} 2. LEFT BANK AND DRIFT INITIATED, FOR
A WHILE THE AIRFRAME REMAINS LEVEL,
BUT THE ROTOR FLIES TO THE LEFT,
v x H

4, To STOP THE BANK AND DRIFT, TILT THE
STICR TO THE KyanT, Ngiun rueeunu
ALMOST INSTANTLY. NOTE THAT THE AlR=
FRAME LAGS AND 18 STILL TILTED TO THE
LEFT. —

3, STEADY STATE ORIFT TO THE LEFT. NOTE

THAT THE ROTOR AND THE STICK HAVE THE
SAME TILT TO THE KORIZOW, BUT THE PILOT
MUST MOVE THE STITK CLOSER TO THE CEN-

- TER OF THE AIRFRAME AS THE AIRFRAME
TILTS.

3 Hy
\
y

5. ANTICIPATE PENDULAR SWINGS OF THE AlIR-
FTRAME, PHEVENT THE OVERSHOOT OF THE

CONTROL BY REMQVING THE STICK DEFLEC-
TION A8 THE AIRFRAME FOLLOWS,

SKETCH 4




Fig, 22—Gyro-glider is so sfable,
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i# can be ilown honds off. During fests of #he
foctory the B-2 Gyro took off, #Hew full length of the rupway and landed—all by
itself, without is sfick being touched through the entire flight, The driver held #he
airspeed af 35 mph for takeoff ond flight, and stowed down for landing.

( 3) Donu’i. permit anyone except the pilot under the whirling rotor even when it turns very slowly.
Keep especislly children and dogs af a respectable distance. STOP THE ROTOR COMPLETE-
LY before ellowing anyone to approach the craft

NEVER, allow the rotor to turn in Lhe wind
its rotation prevented, — and eontrol stick

in the zcat,

or gettimy out of the pilot’s scat. Never,

without pilot in the seat. Rotor MUST be tied and
secured by the seat belt — when there is 1o one

( 6) Don’t climb shove 1-2 1. during vour early flichts. This applies especialiy to fixed-wing pilots

Fig. 23—Approved rope atlachmert fo fhe fow-
hitch. Stesl thimble lines the inside of the rope
loop. Loose end is spliced back info #he rope and
taped fightly fo prevent abrasion and fraying. See
Brawing for improved mounting of Airspesd Indica-
tor.

9

}

vho ore trained to Teel “safe™ al higler alti-
ndes Leeavse of stilling characteristies of
airplanes, Gyeos don'l stall; thus “leap-Irog-
aing™ is by {ar e safest mellod of learning
o [y them. IF o new pilot <oes not have
enough scnse 10 stay 1-2 leel above the
sreund the driver should slaw down, and by
reducing the airspeed, keep him from climb-
ing higher. .

Don’t forget (o see to it that your driver has
read this Instruction Book. This is a must.
Bon’tTel s inexperienced driver spill you.

Don’t loan your Gyra to other people who
have not read this Instruction Rook, or
whom you have not personally seen fly be-
fore a Gyro exaefly like yours. Experience
shows that owuners very seldom erack up their
ships, but sccond or third man to fly the
craft 1s aore likely 1o goof through over-
confidence and unfamiliarity,

Dow't fly fast (above 50 mph) at high rope
angle. Towline pull increases at high air

speeds, that may lead to buffcling and porpoeising which overstress (he structure,
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10} Don’t make landings at high speed. Tail must alwavs louch the ground first. 17 your driver
doesn’t know enough to slow down when you gel into landing position, 1 foot. above the ground,
Jjust sit there and wait. He is bound to slow down svoner or later. If he doesn’t, trip the line
and land straight ahead.

lere are sorne of tie reusons why these 10 COMMANDMENTS must be followed Lo the lelier.

Landing i crab produces the same action of whecls againsl the ground as wheels of a cor in a
dad. It is an unstable condition; on hard dry pavement it may cause the machine lo roll over,

The second “don’t” is the condition of the tow car slowing down below the minimum flying
wwed for level tlight. Your first reaction would be to lry {o maintain altilude Ly tilting the rotor
wkward, Lo [aet, once off the ground, you might fly indefinitely al speeds as low as 15 mph with
e rolor titted all the way back. Bui when the glider scttles down close to the ground in this steep
titude, the rotor will he liable to hit the ground. The right thing {0 do, if the low-car slows
ywn for any reasoi, or there is a sudden drop of wind velocily, or if the towline breaks, is 1o Hlt the
tor forwardl. Only when the eraft is about 2 -3 feel off the ground should the pilel ease off on
¢ stick, tilting the rotor all the way buackwards, This will produce a “flareoul’ type of Jand-
g, which is in fuct a standanl landing procedure for all Gyros, powered and unpowered, In exe-
iting a flarcout one must bear in mind that the airframe, swinging from the teeter bolt Like o pein-
i, applics a8 much control 1o the rotor as the stick. At times you have to undo with the slick
me of Lhe control motion applied by the rapidly tilling airframe to keep the Flareout [rom
coming too nbrapt. A little practice with the “roller coasler” type of excreise will give yon o fecl
“the right amount of stick control for a perfect flarecul. In all eases, tlhic tail-wheel shanld always
ucli the ground first, before the main wheels do, Tilting of the rotor rearwandly should he
adual rather than abreopt. Wail until all forward usable speed is consumed, holding the craft a few
¢hes above the ground, Lefore forcing the tailwheel to touch the ground. I you yank on the stick
wuptly hefore all forward speed is consumed, the machine will nose up sharply ‘and may hit the
‘ound with the rotor.

On windy ays, the machine can be lunded vertically, without any forward roll at all. When such
ndings are made, you must nut forget to “dump™ the lift by tilting the rolor a1l the way forward im-
edintely after landing, because otherwise the machine might start volling backwazds.

Other Commandments are self-explanatory, They are not difficull 1o abide by and will soon be-

‘e your second nature, if you starl following then to the leller from the Leginniig, They are

clled out here for just one mmrpose -your safety. If you vialule them, as when vil)iaiin;f The ( .o

1 Commandmients, y t h f ' e 8 o lareat
Qemanduients, you must be prepared 1o face hursh consequences and will have no voe io

me but yourself. These instructions cannnt possibly oresee all the wrong and fooli i

2 do when he ik 1 f ] \ See o rong and foolish things a man

en he bikes o l.’.Qt‘.Q'l to do ﬂJALL#g,S\. his oown, e, W, plonoe, dewt

e srogtvert e g LOTUMI WY

r we can’t hic (here fo hold your hand when something goes wrong,

‘The linal achievement of vour flight lraining will be to mastcr the Proficieney Test in the Gyro-
ider which every student must pass at Bensen Aircraft before he is permitted (o advance to free
ghits in the Gyro-glider and to Gyro-copter flying. This Flight Test has been reccommended also
the FAA officials in Washington as a standard test of proficiency qualifying the pilot for a solo
idorsement on his Stuzdent Pilut license in the Gyrocopter. Practice it until you can perform it flaw-
ssly every time you are asked to.
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5. PROFICIENCY TEST FOR S01.0 FLIGHT IN THE :YRO-GLIDER

1. Proficiency of ground handling: Taxiing up to 20 mply, turving, stopping, tripping the
tow hitch, braking to full stop without swerving, wilh roior stopped, and rotor furning.

. Slarling the rotor (not excecding IAS of 15 mph), fake-off, straight and level flight at 5
ft, altitude and 30-40-50-80 mph TAS, holding (hat altitnde: within plus or tninus 2 leed, Air-
speed indicators in good working order must be installed on both the gyro-glider and the
lowing vehicle. Landing louchdowns within 50 fect of predetermined spoi. Four (4)
flights. Two (2) flights should be under crosswind conditions (less than 10 mph).

3. Climb and descent: Using a 75 foot length of towline, and holding the position of the
craft directly hehind the towing vehicle, elinb lo maximum altitude. pause; then de-
scend to within B feet of the ground. Repeal four times. Airspeed 40 mph.

1. Dank and Drill: Holding a steady altitude of 5 fcet, swing 25 [ect to the right of towing
veliicle, pause; return lo the ccnlerline.of the track, pause; swing 25 feet to the left of the
towing vehicle, pause; return to the point of depariure. Repeat three times. Airspeed 44
mph.

5. Coordinulion proficiency (“ferris wheel”} mancuver: Starting st 5 ft. altitude, make a
climing bank lo {he vight on a circular path, reaching maxinim width at 20 £t, altitude,
then returning to the centerline of the track at the peak of the climb, descending to the
lefi of the cenierline, reaching maximum width at 20 ft. altitude, and returning to the
centerline of the track at 5 [L. altilude. Repeat this maneuver in clnckwise {reverse)
direction. Properly exceuted, a nearly circular (helical} path will be oblained in the air.
Airspeed 40 mph.

I

6. Solo parmit may he issued to the applicant if all the above maneuvers are executed wille
comfidence and precision. All landings msl be gentle and direetly behind the towing
vehicle in wind and crosswind. The examiner will either ride in lhe towing vehicle, or
follow in his own vehicle to beller obscrve the execution of maneuvers,

=i

. Before endorsing the student certificate, the exuminer must assure hi

' dorsing i s | Xi e hims :

a_lpphcant is in possession of the latest Pilot’s Manual for his craft de-::ghtilﬁat'inﬂd] tlh'?
recommniended il‘ee-lhgh} procedures; (2) his craft is cquipped with J:m ;i;-s )eeg i dipf o
funclioning adequately in the range of 20-60 mph ! tndicator

If you have any plans to convert your machine to engine power, or to carry two people at a later
date, you must not forgel to test the rotor for its lifting performance at higher gross weights and
speeds. It must remain acceptably smooth, have low stick forees and unimpaired response to control
commands when loaded to 600 I, gross weight and flown in towed flight at low altitude at airspeeds
up to 70 mph. Load up the machine with sand bags for this purposc and be cxtra cautious during the
fests. These tests are a must for safety, and failure to make them would be a negligent diaregard
of salety. Make a record of completing these tests in your logbook.

6. VOICE OF EXPERIENCE

Most peuple stop their ﬂighl training at this poinl and enjoy {lying in towed flights ouly, occu-
sionally adding another seat to their Gyros so they can give ricles 1o their [riends. Others convert their
mmchines into Gyrocapters by installing an engine, or advance to [ree flights in gliders with tow-
line cast off.

Much valuable experience has been necumulated by suceesstul pilots of (ryrogliders all over the
world, and they cared enough about you, the new pilot, to pass along their comments for your better
safety. We heartily share their advices and reprint them here as an integral portion of these Instruc-
tions.

__“Plense puss along the warning to other Gyro fans not to tow the Gyro-glider at high speed and
high altitude. We had a fatal accident here where a fellow would climb =ns high as his towline
would permit at 70 mph and then cut loose. 1l gave him some kind of a special thrill. Well,
siresses on Lhe Toler were too great and he must have hil a sirong gust that was just foc much
for his machine. Anyway, his Totor chopped off the tail last time he cut loose (he always balooned
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when he tripped the hitch) and he lost control of his rig. The result — another statistic. We
warned him not 1o do it, but he just wouldn’t listen” , , .

---“All Gyro builders should he required to determine and mark their Airspeed Indicators with VNE
{never exceed speed). Every flying machine has a VNE, including airships and space rockels, and
(yrus are no exception. IP's actnally easy to obtain. Here is what you do. Load up your Gyro with
sundbags or lead to its maximum expected gross weight, including yourself, get a long runway and
tow it at 67t altitude. Start at 50 mph and malke a flight full Jength of the runway. On the way
make short sharp control movements fore-and aft to see that all responses of the machine dimp
vt and result in no unusual vibrations. Then increase the airspeed to 55 mph and repeal the test.
If all is OK, go to 60, 65, 70 cte. making a Tull-length pass at each speed. You musi be able to main-
tain casily 5 feet altitude within plus or minus one foot, Seconer or laler either your controls will
hecome loo sensitive, or your machine will develop a heavy vibralion, or a diving and/or climbing
instability that wounld be too much for comfort. Stop the fest immediately when it happens and go
no further, Then mark your Airspeed Indicator (ASI) with red line 10 percent below lhe maxi-
mum speed tested. Thus, if you stopped the test at 70 mph, then vour VNE would be red-marked
at 70— 7 =i} mph. After that, religiously avoid exceeding this speed and tefl all other pilots flying
your Gyro to do likewise. Don't fail to do this, I should add that this VNE is applicabile to this par-
ticular rotor, A different rotor would have different VNE, as would the same rotor mounied on o
different machine. So make sure yon determine your VNE for each rotor flown on your Gyro. Re-
peztt the lest periodically to check VNE und don't assume that it will always be the same,”

“There is no excuse in anyone flying his rotor aul of track more than 1 inch. It is so eusy lo lrack
it that it amuzes e when I sce sume lellows allow their inachines Lo shake like in St. Vilus dance
and do nothing about it. Apart from being uncomfortable, cut-of-lrack vibration can build up
dungerous fatigue damage in the structure, which might lel go at some future time. Here is how
I track my rolor — and it takes no more than 15 minutes. 1 tow my Gyro at shout 30-35 mph and
look at the tips at ebout 60 degrees to the right. In this position your eyes can aclually see from the
pilol’s sent how much the blade tips are out of track. If they are, say, one inch out of track, with
my rofor it requires differential tab setting of 2° on one blade and minus 2° on the other blade.
Since I don’t know which blade is high, I make an intelligent guess after stopping the rotor and
lining up visually the blade tips wilh tie horizon. If the first blade was set al 0%, and the tip of
{he second blade appears tv be negative {without changing stick position), then the lower pitch
blade has its trim tab bent up 2° and the other down 2°,

Then 1 rev-up the rotor and fly again. In 95 percent of the cases that brings the rotor into track
and your Gyro flies smooth as silk. In remaining 5 percen! of cases the blade tips “cross over”
and out-of-track gets worse instead of better. All you do then is stop the rotor and reverse your
lritn lab adjustmenls, and you are hack in business. That'’s all there is to it. [ can do it all alone
without any help from outside.

—“Perhaps I should mention that what I deseribed above is “differential” tab adjustment, which
affects only the track, There is also a “collective” tah adjustment which alfects the speed of the
rotor, If for instance my tab setting after iracking above are +2° and —2°, then my “collective”
aetting is the mean value, or 0°, This may give me rotor RPM of 860 rpm. Since this is & bit fast
for Gyro-glider, I might want to slow it down. So I bend beth 1abs up, say, 3° and end up with +5°
and +1°%, and rotor RE'M of 330 rpm, which iz just right. Note that my differential tab settings
are still 4 degrees apart and consequently the rotor will still be in track. So, unless you want to
change the speed (RPM) of your rotor, always bend the tabs differcntially. Conversely, if you
bend one tab at a time during tracking, you sheuld expepet to have rotor speed change as well.”

—"Get a pilot Log Book and log ALL your flying hours. It is especially important during your early
training period and will be needed by FAA later when they issue your Pilot's License.”

—'“We had an accident during a recent PRA Fly-In which could hiave been easily avoided, An ex-
perienced pilot was giving rides in his dual-seat Gyro-glider to a ol of spectatars during the first
day, without any trouble, The second day he loaned his machine to another man with much less
stick time, and his driver, fo continue giving rides. The result — you guessed it — splat! Luckily
no one got hurt, but the Gyro was washed out, and po insurance. The owner did not take the pre-
caution uf checking oul the second man and his driver in a dugl-seat check ride and paid dearly
for his blind confidence. Don’t let it happen to vou!”

—*“Never exceed the airspeed of 15 mph when starting the rotor by hand. Never exceed ground speed
of 30 mph whether the rotor is turning or not. If it is not lurning st all, or lurning foo slowly,
steering becomes too touchy for gafety beyond 20 mph. If it is turning fast enough to 1iff, then
vou shonld be airborne well helow 30 mph. Tf it won't fly below 30 mph, then vour rotor is
sick and needs adjustment by someone who knows whal he is doing.”’
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—"Don’t ever fail to make pre-flight and post-flight inspections of your Gyre. They are simple and
practical encugh, and with ordinary care will discover practically any defcets in your machine. Tt
cost one man the price of a rotor once when he neglecled to “pre-flipht™ his machine. His assistant
forgot 1o insert the Leeler holt, and when his rotar gathered enough speed, it simply flew off by it-
self, leaving the embarrassed pilot sitting on Lhe ground and poorer by quite a fow doliars,

—"Some fellows still have problems with tow-Tope buffeting. The Manual gives inslructions on what
to do, but for some reason they either don’t read or don’t remember that sectior, Any jerking or
snatching of the tow-repe should be avoided like poison. If and when it happens, the remedies are
always simple: change the length, or the diameter, or the material, of the rope to get away from
the resonance. That's all the buffeting is — the resonance either with the Gyro’s or the pilot’s
response rates.”

—Don't buy second-hand gyrogliders. The chances are ils previous owner did not build il in accord-
ance with the Manuals and is now ton chicken tn fly it. Even if he has a proof that he flew it, this
is no assurance that the machine will hang togtther for long if he buiit it incorrectly. Should you be
unable to resist {he bargain and buy someone else’s gyro, do as follows:

. Get the Manuals from which it was built. ’

Obtain the camplete record of time flown and data on crackups, if any.

- Disassemble the machine completely, parl-by-parl and bolt-by-holt,

- Obtain the latest Bensen Plans and Catalog,

. Throw away all parts that do not conform to the drawings, are bent, eracked, with elongated

holes ete,, and replace them with new Bengen parts,

- Tker re-assemble the machine slowly and carefully, fvllowing the latest Bensen Manual
exactly to the letter,

It goes without saying, that your flight trainin% should also go exaclly “by the book”. Remember,
it’s your neck you will be proteeting. This is no place to be juvenile and taks chances.

—Be carelul about flying downwind, or downhill (or both). Your touchdown speed alter landing can be
high enough to give you trouble in applying the hrake without swerving. It is a good policy not to fly
downwind, or downhill, if your ground speed on touchdown is 25 mph or more, Always land on the
lailwheel and keep the rator tilted back until the nosewheel drops down before applying the brake,

[~ [~

—*I would rccommend that any time there is a group of Gyro fans getting togct ‘
i—lrllta}fnslf one Qulinl-seat hyro~ghde_\.r.avnilable to all members of ﬁxe gr{fmpg fﬂ%iﬁ ?P;:E}ﬂgh a\Iet!
o "fs Ffor quic rf:r and safer training and allows wives and ¢irl friends to lake a ride in them, too

; ey can see for lh‘emselvm.how safe they are. Many a woman has kept a mau from flving by
unfounded fears of {lying machines, Gyros ave safer tham either e arprnes OF Ne0COpiors ang
cerlainly saler than cars on the highways. A ride in the dual-seal glider is undoubtedly the safest
way to partake in the pleasures of flving™.

7. FREE FLIGHTS

The top achievement in your Gyro-glider flying would be to set your bird free by casting off the
towline. First, of course, you must obtain licenscs for yourself and the craft, becatise in the ayes of
the U. 8. Law, your {yro-glider in free flight hecornes an “aircraft” and you become a “pilot”, See
page 63 for further details about licensing. You should kave logged not iess than 25 hours before
attempting free flights.

To practice free Nights with complete safety, do what the Wright Brothers did as well as other
aviation pioncers, including vourself. Sturt by making short leap-frogging flights st low altitude.
With the tow-car driving at airspeed of 45 mph directly into the wind, maintain the altitude of 2-8
feet and then trip the tow releasc. Notice how long the machine “fluats’ before landing. Use rudder
pedals to keep the craft pointed directly forward. Keep your feet off the steering bar during land-
ings. The steering bar was made extra narrow an purpose to prevent your heels from hilling it
accidentally during lendings. Do not take the liberty of tying-in the steering bar with the rudder
pedals. At times you may have to hold full rudder during the landing, if some crosswind com-
ponent is present, but you certainly wouldn®t want the nosewhcel to steer hard off to the side
when it contacts the ground. Avoid making zero specd “pancake” landings, allow little extra ground
speed al the moment of touchdowy. It is beter to “wheel in” the Gyro from a free flight with sone
forward speed than to come in at slow speed if there is some crosswind component present.

Make 10-15 landings casting off at 45 mph. Then increase the speed to 50 mph, make ten more
landings, then up to 60 mph and again 10 more landings, all from an aitittde of 2-3 Icel. Notire
how much longer the eroft floats at higher airspeeds. Watch the airspeed indicator during glides
and be sure the tailwhec] always touches the ground first,

Now, using no more than 75 fect of rape, clitmb to, say, 30 fect, while the car drives at an airspeed
of 45 mph. Iniliate the dive as in the “roller coaster™ excrcise, until the towline becomes slack.

v



GYROGLIDER IN FREE FLIGHT

Fig. 24—FREE GLIDES from aititudes us high as 1500
feet have been made in the gyroglider affer the towline
was cast off. A fypical Hight is shown on Fhe right. A
small parachute is oftached tn the end of ihe tow cable
to keep it from coiling up and fangling affer it drops fo
the ground. Note thot the machine disploys FAA license

aAvmbers an the tail.

Fig. 25—TYPICAL ATTITUDE of the gyro-
glider in Free Hight. Study especially the angle
of the rotor and the Mast fo the horizontal.

Helicopters, when landing power-off in "auto-

rotation", must fly the same way. This porficu-
lar craft is using the Joystick and the Gimbal

rotor head.
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Then trip the taw lilch release, Maintain constant airspeed of 45 mph during the glide by watch-
ing yonr ASI and a constant heading by operating the rudder pedals. When aboul 5 feet off the
ground, initiate the “flarcout” and land lail first, hut with some forward speed.

lhe cruowning point of your fly'In%l the Gyro-glider would be o use a much langer tow-line—
some 300 to 1000 feet, climb to the highest attainable altitude, release (he line and glide freely
W any poinl of your choosing. 1f you learn to pick out the ‘thermals”, or updrafts over hot sur-
s, you miight cven soar lo Rlﬁi higher altitudes, just as the soaring pilois do.

Do not Irip the tow relense when the rope is tight. To properly release the towline, the eralt
must be first put into a slight dive until the rope goes slack. Only then should the towhitch be tripped.
If this is not done, the eraft will pitch up momanltarily and will execute a mid-air flare, losing
precious forward speed. Tven if your towline hreaks, ur the towing vehicle stalls, your firsl instinet
should he to get the nose of the craft down to maintain horizontal speed of 45 mph by promptly
lilting the rotor all the way forward. Only when you are 3-5 feef off the ground should 1he slick
be pushed forward to initiate the landing flare.

One word of caution about the legal situation: Before you may cust off the low-line, you must
seeure FAA licenses for the glider and yourself. Don’t let (his discourage you, though. Both licenscs
can b easily oblained il vou demonsirate your skill of {lying the Gyro-glider o the local FAA
inspeclor (louk under 1. 8. Government in the telephone book). As “amafeur-buill” airerafl. your
glider will be issued an “experimental” license and you will receive a “Student Gyroplane Pilol” li-
censc. All you have to do is to fly the machine towed behind the car and show him that you know
how 1o control it. You should find lim cooperative and eager to hely: you, He is a public servant
on the public payroll, whose job, given to hin by the Congress, is to “encourage and develop
¢ivil aeronautics”™ activitics such as yours.

Flying is a great sport thai requires plenty ol skill amd courage. Tt is a sport for “men”, nol
for *mice”. And you ean learn 3t all by vourself, o feal accomplished only by true pionsers of the
air. Your friends will be proud and thrilled to know that von “earned your wings” in the flying
machine you built yoursell, Others will envy your spirit of daring and adventure.

And so, good luck, have fun, and HAPPY LANDINGS! . . ... ..

R

Fig, 26—Whose Gyro takes off quicker? . . . Climbs fo 50-foot aifitude foster? .. . A friendly "sky-roce” is
beiny held here to see whose Gyro has beffer performance.
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MAINTENANCE

The Gyro-glider was designed to require a minbinnm amount of mainicnance. All itnpartant
bearings arc of anti-frietion type, packed wilh grease al the factory or during the asseinbly. Oc-
cassionnl oiling, or greasing is required as follows.

Il the craft is called to do nuch taxiing, re-grease the wheel bearings every 50 hours, or of lener,
il exlreme dust or sand conditions prevail, A few drops of oll ocensionally on rudder pedal
pivols, rudder hinge, rudder horn, and tew-hitch pivots, are required. Nust rudder cables, where
they pass through cable guides, with dry graphite. If oily, wipe them dry first.

Do not allow the Blades to hang in droop position for days and weeks. IT they are left on the
airframe, prap them up under the nosc weights, so they are nearly straight. For long periods of
slorage the rotor blades should be removed and laid Mal in o dry place. Inspeet periodically
their leading edges. Vill promptly all seratches and nicks as soon as they are iscovered. If the
machine is flown from gravel-type pavement, or water, the pebbles and waler spray would cause
Iess abrasion if lhe leading edges are covered by a smooth vinyl adhesive fape sold in school
supply slores. The lape can be replaced periodically, A smooth, clean rolur is your hest insurance
fur quick slarts and high lifting capacity. Small wheel fenders will also effeciively prevent rocks
from heing thrown by wheels into the rotor.

Inspect all aluminum angles and tubes periodically. Road bumps, when carrying the Gyro-glider
on highways on the trailer, as well as hard landings, or rough lerrain, might eventually cause
fatigne strains in the corners, Do NOT conlinue to fly if ANY part of your. Gyro ig bent, cracked,
visibly worn, loose, nol safelied or in any way does not correspond to the Drawings. Replace it,
or Tepair it al once befure your next flight. Until then—hang a red tag or flag on it and don't
lel anyone [y it, including yourself.

Hinge action ol the Teeler Hinge musl be checked during [he “pre-flight inspection™, whicl
means before each flight. Sand and grit particles somcelimes inanage to work themselves into the
grease between the Spindle and Dillow Blocks, whielh subsequently results in galling of rubbing
surfaces and eventuah}' tightening of the fit. Wipe off the old grease occasionally and if galling
marks appear, file them {lat promptly. Re-grease the roain bearing BA-A8A every 25 hours.

Put a fresh dab of grease on the teeter bolt and cover plate -1 every fime the rotor is replaced
on Lhe Spindle. Walch for wear between the teeter bolt and the Spindle. If the hole wears clliplical
from lack of lubrication, Lhe rotor will become “rough” and almost impossible to track, This can
be checked by holding the siick {ighl and rocking the Hub Plate around feathering (pit(‘.}l) axis,

Fig 27—Approved method of ground fransporiation over long distunces. The rofor is secured inside fhe long
water-tight box below the virframe. The modified small boaf trailer has springs ond shock absorbers fo ossure g
soff ride. Confrol stick is fied down to prevenf wear.



56

If you feel a definite play, vour blades will change pitch at random in flight; this must be remedied
by reaming out the Spindle to a next larger round hole and replacing the old teeter bolt with a
closer fitting larger one. Check on every pre-flight inspection if the spindle, feeter holt, and blade
retention bolts are colter-keyed.

Inspect also periodically all bolts and nuts for tightness. Although the FlexLok nuts are not
likely to back off after having been tightened properly, minule motions at a joint might produce
enough wear in time to loosen the [lit. So tighten them up agiuin before backlash motions Tain the
holes. This type of maintenance is standard rouline on all aircraft, and, if you are nat accustomed
to il already, lhis is a good lime to begin developing this good habit.

Any damaged or worn parts you cannot rebuild or replace yourself may be obtained from sour
nearest Bensen dealer. Wrife for Parts List Catalog, or order them directly, using part numbers

specified in the Drawings. Keep a4 Maintenance loghook and make records in it of all services and
changes made lo your Gyro.

2. INSPECTION
PRE-FLIGHT CAR INSPECTION:

A. The car bumper and trailer hall hiteh to which tow line is faslened must be inspected for mechan-
ical soundness. Check that ball hitch has a mechanical draw-bar link to both bumper and car
frame. Check that ball is of the correet size and thatl if is secured with a castellated nut and cotter
pin rather than just an ordinary automotive lock washer, Be sure the coupling ball is cleaned and
lightly eiled or greased for hest operation,

B. Be safer by using Bensen approved BAC-TLH tow hitch with aluminum rope attaching spacer.
Visuully check that this hitch has no dents in the arca fitling over the coupling ball; otherwise, it
will have an undersirsble slack fit. Also examine atlaching spacer for nicks.

C. Cinch down the tow-line hitch on the coupling making sure the locking rachet is funetioning.
You’ll hear it clicking as you rotate the tightening knob clockwise. When the unit is cinched
properly, no “play” will exist and you should be able to swing it easily from side-lo-side through
an arc of 180 degrees.

D. Check that you lie your low line fo the attaching spacer in the correct manner, [1's a fail-safe
me(liod utilizing a bight and two half hitches with the remaining loop thrown over the cinching
knol. This tie mmst always pass over the lop of the attaching spacer rather [han underneath. It
allows the standing part of the tow line freedown to Float without abraisan on the upper periphery
of the aluminum attaching spacer. Seat the tied assembly by giving a sirong, steady pull on the
standing line. As an extra safety meusure, tie pny leftover running end of rope 1o some other part
uf the car, This will act as an extra fail-safe device, if necessary.

£ Your tow line dicald b2 3" approved manila of whatever lengll is best suited to your ahiltly
and environmental conditions. Before Mying, rope should be sufety checled, This is best done by
grasping rope in hand and walking from car to the thimble end. “Fec” and “see” anv Tope
damage. Double test your low line at the thimble end by giving a husky pull, followed through
with your body weight for added strain.,

F. Examine the rope thimble and eye splice for "fit” and “wear”. Make sure rope cannot slip out of
lhe thimble, or else it may be cut by sharp projections af the hitch,

(. Bepair or replace any part of the entire towing unil which you find in a doubtful state, It’s maore
than just a repe . . . it's your “life line.”

PRE-FLIGHT GYROGLIDER INSPECTION:

Beforc inspecting and flying your rotorcraft, get your safety helmet and place it on your head or on
the seal of your eraft, This way, it will not be forgotten when you'rc ready to fly. While you are in-
specting your craft, it is wise to ask spectators politely not to distracl you in conversation unil you
have campleted the job properly. Inspecting your gyroglider requires undivided attention to delails.
Nuow make vour inspection either right around or left around wsing the suggested steps. Examine all
points with infinite carc.

STEFP 1

Place the thimble end of the rope on the lower jaw of the tow hitch and lateh the upper jaw into
tlosed position. Grasp the taut rope and pull the tow hitch in all fonr directions. Uit must respond
by moving easily, up-down-left and right, Loosen the lif, or purge and relubricate {0 obtain this free
maovement. Check that vertical and horizontal cotter pins are installed properly. Check that -12 angles
are not deeply galled by abnormal block ehafing. Check that lanyard cannot trip the tow hitch acei-
dentally, Move hitch to all coneeivable positions. Trip the hitch with Ihe Inyard o ensure effortless
release whenever desired.
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STEP 2

Examine the yaw flag, airspeed indicator, and mounting bracket for lousencss. No parl nust be allow-
ed to come adrift in the air. You might also blow in the orificc of the A8.1, lo check thal pith ball is
free floaling. Also make sure the lower venturi screw is lighl, Strumn the front guy cable to reveal
tune tensiun, Tiproper tension can canse problems. Too much will twist and distort the tow boom;
too little will result in improper support to the mast under tow conditions, Make sure it is right. 1
musl be just snug with the pilot in the seat: neither loose, nor tight,
STEP 3

Grasp the low boom from the front end, placing a hand on both sides and applying pressure down-
wards. You can then check two things simultancously:
A. Struclural inlegrity and side play of the entire boom end. (Check for loose bolls and rivets).
R. The nosewhee] resling on the ground should swivel and easily return, withouot sticking, to the neu-
tral position when side thrust is firnly applied and then released. The nosewheel must pass this frec
castoring tesl in order to be sale. Correct, if necessary, by adjustment of its spindle bolt, or cleaning
amdl regreasing base plate and fork assembly bearing surfaces. NOTIE: While vour weight is on the
front end, tire pressure can be visually checked by noting deflation level, which should be one-third
depressed.
STEP 4

Bendd down and examine brake board. Feel for wear underneath and check that return springs bring
it aggainst slops aulomatically. I1 should be free of undesirable drag on the tire when nol in use. Bc
cerlain all springs are adjusled in accordance with this Manual and that they are mouscd with safcty
wire. Grasp the rudder pedals and see that they have proper movement and stopping sclion. Check all
bolls, rivels, thitnbles, sleeves and cotter pins for security. Look along and underncath the eralt. Check
that keel and axle are not hent, IFs casy to sce from this vantage point,

STEP 5

Next check the seal thronghont for cracks and loosencss. Grasp it firmly and allempt {o move it in
various directions,
STEP 8
Check vour Overhead stick for eracks in the bends and no-play it to the control head. Check
anti-rotalion boll far looseness and testeontrol limits. If your eraft has a Joystick type control,
bend down and examine all parts under the scat for security. Hold the stick at the junction of
the forward gusscts and feel for exeessive play sideways in the pivot sections. Play should be
less than 4 inch.
{arasp the stick by the handle and wnve it throughout its full eyelic movement. Check visunlly (hat

the: contral head follows suit. There inust be no binding nor hesitalion in cantr

¢ control he ; : ol movemenis, Be cer-
tain ial slick louvhes the rubber keel bumper in (he Tull forward position and the —7 " o
slick stop angle, in the full rearward position. Check that lhe he o * ooty Tear seat

smring‘the_ frqnt face of the mast tube just abave the cluster 'fﬁiipﬁn‘i 12.{ lgﬁ\]‘?‘f}' Ck assembly is not

PR 5 P
on e back of the seat mounting angle. Also check that the —IE arms are not touching the lower
push rod end nuts. Push rods must be ullowed freedom of movement all times without binding.

Check the rudder cables fur wear and fraying at the guide block juncturces when vou look under the
seat.

STED* 7 Control head check list

The eontrol head i the heart of your gyroglider and must be examined with loving eare and
cluse attention to all defails,
1. Check that the control head is clean, free of rust, and that it has adequate lubrication on all moving
paris, .
2. Check thai all parts are free of deep score marks, deflection, gulling, squashing, and yielding of
metal out of its correct shape, All welds must be examined for proper bond and eracks.
3, Check that all mounling holts, washers, nuls and coller pins are correctly lastened. Make certain
the teeter boll coller pin is in place. If you have a spindle type heud, double check the castellated nut
and cotter pin.
4. Check that the rolor hub tecters easily with light pressure applied by two fingers. Also examine it
for excessive side play and vertical play. Do this by putling both hands on the hub while holding stick
fixed, applying pressure in all directions, and “feeling” for backlash. Ten thousands of play in either
direction should be the Iimit,

5. Move control stick through all conirol positions making cerlain that control stops arc functional in
all directions,

6. Check that all return springs arc in proper tension.

7. Check the Joystick push rods by putting a finger and thumb on cach one and feeling for free-
dom of rotation, They both must be free to move without binding in all cuntrol positions. Their
lock nuts must be tight.,
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STEP 8

Check the main wheels for free rotation and tire inflation. Tires should depress by one-third when
vour weight is on lhe axle tube direcily over cach wheel, Examine coch wheel for side play, binding and
lubrication. Cheek tives for wear and sidewall cracks, All bolts mus! be tight, especially machine bolts
holding 1w halves of the hub togethcr.

Also, look at the tail wheel for wear and cracks which may have developed in e small hub portion.

STEP 9

The stabilizer should be checked for rigidily. Apply hand pressure on it up and dewn. Tovk for pos-
sible migrating cracks around (he four mounting bolts. Move the rudder sideways checking for full
control swing wilhoui binding, You should be able tv muve it more {o the right than to the left side
for prop torque coinpensation,

Look at all mounting holts, hinges, rivels, braces, cables, and cable ends. Be certain cverything is
ship-shape. Check control surfaces for eracks, Double cheek rudder horn raddi; and rudder counter-
welght bolt for security,

STEP 10

While you're ut the aft end of the crafl, i's a good point to check Lhe rear rotor blade.

Look at the tip and leading edge for abrasions. Checl: the trim (ab for rive: fit and undersirable
looseness. If the trim tab has been improperly installed in a too tight or pre-loaded slate, it will be apt.
lo “0il can” and cause change of track in flight. Trailing edge of the tab musl he “straight” along ils
entire length. (Since Bensen metal blades use neither noseweights, nor frim tabs, you may delele this
part of the inspeetion if your craft utilitzes this type.)

Bring the blade lo waist level and view the enlire upper surface along its length tor crucks in the
wood, especially chordwise, glue separation, nicks, abrasion cle. Raise the blade over yunr head and
examine it in the same manner along its Iower surface. Walk along the leading cdge “feeling” and
*looking™ for any damage. Double check at the hub o sec if all bults and nuts are in place and cotter

inned.
P ‘Walk {o the fronl of your craft and repeat Lhe same procedure on the forward rolor biade.

Turn the rotor cross ways on the cralt and back off lwenty feet or so, viewing the enlire rotor Tor
equal druop on each blade. If ane blade hus visibly grenier or different droop than the other, it may he
damaged and should not ke flown.

STEP 11

Finish your inspection by getting into the seat and becerning comfortahle,
couple of times in the seat and sce Lo it that your seat cushion sinlks past the
stroke. Also douhle-check the Jatching action of the scat belf, Dry run ;
ment: control stick, nosewheel, brake, and rudder pedals should be reac
Pre-rotate the hlades facing the wingd . . . and you're rendy to go. '

Bounce up and down 4
the seat frame on the down
all controls for Proper move-
hed and operated comlortahly.

POST-FLIGHT INSTECTION

Your “post-{light” inspection begins “in the air”! By vour awarcness of abormalities revealed *“in
flight” through your senses of sight-sound-and-feel vou can know in advance what o Jook for when
back on the ground again. The visual-audi-vibratory language is subtle, but your alertness to its
messages can help you decipher by association, and translate them into early nminlenance action, For
cxamiple, you can ensily “sec” a one-per—rev. vibration of the rotor wiggle ihe low line by making it
“wag” like a dogs’ tail. You can “hear” the screech of the foot brake wearing wood and rubber. It
may necd attention soon! And of course, vou can "'fecl” airframe vibrations coming through your body
just like a sowmding board. By paying atfenlion, you will know when something is out of vibratory
“tune”. Tt can help you detect a snapped brace, or a mere important part, early enough 1o prevent
calastrophic failure later, -

Train yourself to use these nnan aids! The cost is small . . . ouly inteHigence, and alerlness. The
honus will be extra safcty, and & more meaningful post-flighl inspection.

CHECK LIST AFTER FLIGHT:

1. The rotor blade tips and leading edges should be closcly checked for any abrasion caused by ground
debris being sucked up into the rotor. Check along {railing edges for possible sepuration. Examine
the blades especially at each root scction for flapping damage caused by improper rotor starting . ..
or rough laxiing, and hard landings.

2. Check the control head visually for any signs of deformation or fatiguc of critical parts.

3. Check lhe seat area and mast bottom lor luoseness, Taligue cracks, or any snapped angle braces,
Deflect the mast tube sideways, examining clogely lor any “working” or looseness between seat hack
maunting angles and the mast tube. Check axle tube for bending and the tail wheel for runway wear,

4. Check tail braces for bending and fatigue eracks.
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5. Re-examine the tow rope for runway abraisions and signs of fraying. Don'l forgel to secure the
blades tram free rolation before leaving your crafi unattended, 1t only takes a minute, but it could
save the rotor from damage. Also wrap the safely belt around the slick to keep the rotor head from
Tlapping around in the wind.

3. PILOT’S CHECK LIST

I you are already a licensed pilot, you know about the “walk-around preflight inspection”, If you
are not, now is the time for you to learn this time-honored standard routine of inspecting your craft
before getting into the pilat's seat, Don't fail to do it every time you fly.

The usual procedure is to start from one end of your machine, say, from the front, and slowly walk
aroumd clockwise until full circuit is completed. While doing it, look at, touch and wiggle every part
of the craft in front of you that shonld be inspected. Actually, just aboul everything should be in-
spected, but some parts may be more critical or vulnerable to damage than others an% might require
extra scrutiny. Above all, don't be superficial, Inspect as if someone wonld give you a great reward
for every flaw you find, When you find them, don’t fly unlil they are corrected.

Specifically, don’t miss the following inspection checks:

1. Tow hitch swivels freely in all directions. Cotler pins in place on pivot bolts. Relense lever and
laich neither too loose, nor too tight. Towline has a steel thimble where it cngages the hook. Rope is
not frayed anywhere. Altachement bolts to keel tube all tight. No looscness in the framnework.

2. Flag and airspeed indicator are in place and work.

3. Foal rest is holted tighily. Caster pivot neither too lovse, nor too tight. Brake in working order.
Tire not deflated (stand on the foot bar). Steering springs and chains just loose and saletied.

4, Seat attachments fo frame sound and not loose. No bent or cracked frame members under and
behind the seat. Check safety belt attachement

5. Nothing loose, bent or cracked in mast-to-rotor-head ettachment. Rotation stopper boll tight
and freshly greased in the slot. Head plate greased and not bent. Teeler hinge freshly greased, neither
tight, nor loose. No “feathering” play in the hub plate. Spindle (shaft) turns freely. Cotter pins in
place in: teeter bolt, spindle, blade grips. Control limit stops greased and not worn out, operating
properly. Contrel stick attachments tight.

6. Main wheels onc-third detlaled, with equal deflection (step on axle}, turn Ireely. No czeessive
end-play, inferference or looseness, Rudder cables not wedging or frayed on guides, or worn out vn
pivots, Clevis pins have cotter keys.

7. Tail surfaces tightly bolted. No cracks in metal struls and hinges. Hinge pivot wires secured in
place. Rudder maves to full control limits, Tail wheel core not cracked and free to turn; ils axle Iolt
tight.

8. Rotor blades have no cracks, nicks, or loose hardware. Trim tabs and noseweights tight, Clenr-
ance to the vertical fin and ground adequate.

9. Bepeal the procedure in reverse on the left side of the craft walking slowly [romn (he tail to the
taw hitch.

10. Afier the craft is fully inspected examine also the tow rope and its attachmenl to the low car.
Al kinks, cuts and sharp projections are taboo and must be climinated before Migh.

Last but not east, examine yourself and your fow driver. Are you both alert, thoroughly familiar
with your equipment, mature, unhurried and unstrained? Do you understand each other quickly and
trust the soundness of the other man's judgment? If the answer to any of the above check points is
NO, refuse to fly. The cost of carelessness and negligence is much too high to take chances with your
safety, Take pride in saying, as sa many sce pilots do, “I don't care to be the boldest pilot. I would
rather be the oldest”.



OPERATION OF THE ROTOR
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Fig. 28—Diograms above show what turns the rotor of g gyraglider. Although the airfoil pitch is set af zerc and
may be even of o sligh? posifive pitch, air forces on the airfail are such that they drive it forward arcund the axis,
os in diagram "A". As the rotor accelerates fo higher spead the airfoil incidence angle (alpba) becomes

shollower, and the resultant force R tilts rearwordly, as in "B" until equilibrivm is reached, and rotor RPM
reaches a steady siate.

Finally, when the rofor speeds vp from o momentary excess food, angle alpha becomes still shallower, which
tilts R Further alt and produces the decelergtion force, which slows down the rofor. Thus rofor speed (RPM) of an
oofarafating rotor is self-governed at o constant speed by the aerodynamics of the airfoil Hself. Rofor would

auvforofate with positive pitch angles os high os plas & degrees, but would be turning slower than of lower plich
angles,

Rotor speed is also dependent on the tatal liff produced by if. Tha higher tha lift, the higher the RPM. Thus,
i your gyroglider rofor forns at, say, 325 RPM of o gross waigh! of 300 1b., the same rofor would turn af 375
RPM when converfed fo a gyrocopter weighing 500 Ib. :

For the seme reason, when you pul! up on fhe rofor, as in a flare during landing, the rofor speeds up bacause i
produces greater than normal liff, Conversely, # slows down when you make a "pushever” mancuver by nosing
down the gyro from a level #light.
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4, DRIVER'S CHECK LIST

(Cut this page out, slip il inside & transparent plastic envelope and give it to each driver to read
before he starts towing. Don*f lose it).

(1)

(2)
(3)

(4

)
(6
(7

(3

()]

(10)

(11)

(12}

Check over the car. Does it have enough gas? Is the motor in perfect running order? Does
it have rear-view mirror where you can see the glider at all times? Do you have a safety
rider facing rearwardly to watch the glider?

Did you read and understand the Flying Instructions in this book?

Are you positive the towline is capahle of holding the pull of 1000 pounds without break-
ing? Does it have a metal thimble inserted in the loop where it attaches to the Llow-hitch on
the glider? (See Fig. 23). Did you examine the rope for breaks of strands, kinks, s, fraying,
waak spots? Ts the attachment to the ear as shown in Fig. 139 Ts the ball of the drew-bar sttached
to the frame of the var and not just to the bumper ?

Is there an Airspeed Indicator and s flag mounted on the hood of your car? Are both in good
working order? Will you always remember to hold the airspeed at 3540 mph, ar more, so
long as the Gyro-glider is more than 2 feet above the ground?

Are you aware that you must waich the Airspeed Indicator and not the specdometer?

Do you know enough not to cxceed, under any circumstances, the airspeed of 30 mph un-
less the Gyro-glider is fully airborne?

Did you check the terrain over which you will travel to he free of rocks, ruls, soft spots, or
any other obstacles that may cause you to slow down or stop unexpectedly?

Do you have a sel of wrenches, hand tools, cotter pins, sparc nuis, washers, safely wire,

grease, ele., handy in the car in case you have to do jncidental maintenance work in the
field?

Have you practiced receiving and understanding clearly
in _lhc gyro-glider? Have you made sure that ng one
while you do the towing?

lhe pilot’s hand signals while he siis

will distract you with conversution
If this is ysur first towing experience, is
you have complele confidence?

Duoes your pilet know enough to get into the landing position well before you run out of tow-
ing space?

your pilot an experienced (ivien Flier in awhon.

Are you aware lhat you should: not apply brakes abrupily regardless whether taxiing,
flying, or towing the Flying Trailer? . . . ncver let the towline go slack on {he ground? . . .
take turns and curves slowly when taxiing?

If the answer 10 any of the above Check Points is NO, reluse lo drive. Bemember the old avia-
tior motte, **1F IN DOUBT- DON'T FLY". As thc tow-car driver, yon are an important member of the
flying team. Your respensibility on the team is equal to the pilot’s, Don't gool it.
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5. INSURANCE

There are a numbher of companies underwriting insurance of home-built aircrafl, which include
Gyro-gliders and Gyro—coplers, Amang them are:

Crump London Underwriters, Inc, National Insurance Underwriters

Indemnity Marine Assurauce Co. Buwes & Co,, Ine., 135 S0. LaSalle, Chicago, 1,
Cornhill Insurance Ca. The Aviafion and General Tnsurance Co.
London & Scottish Assurance Corp. OMNI Insurance Company

The British Aviation Insurance Ca, Van Nuys, Californin

As in automohile insurance, the rates vary.depc.:nding on the age, experience, ete., of the operator,
To obtain exact quotation for your case, write directly to the above companies, submititing the fol-
lowing information;

(1) Type of aircraft.

(2) Approximate initial cosi,

(3) Rotor Diameter,

{4) Cruising speed, towed and/or in free flight.

(5) Gross weight,

(6) A photograph of your craft in flight operated by yon,
(?) Your age,

(8) Your total flying hours.

(V) Flying hours in the crall similar to one to he insured.

6. FINANCING

IT you wish to fiuang‘e the purchase of vour Gyro-glider, 20U may secule the help of financing
cunpanics who specialize in purchases of aircrafi, You ean find their advertisements in aviation
magazines such as F LYING, TRADE-A~PLANE, AQOPA PILOT, ele, The fellowing tompanics specia-

lize in individual financing requiring 25 % down, balunce ap fo 36 months to pay:

W. 1. Owens & Associates San Anlonio 4, Texas
Investment Company Air-Credit Sales Co.
A-110 Petroleum Center Torrence Airporl, Calif,

UL course, you can buy the Gyro-glider in separate kits one at 4 time, whicl, is efquivalent of instalment
baying. or buy any of the “KC" kits an gy installment plan,

Finally, if you are in industrial business and need the Gyro-glider or Gyro-copter for business pur-
POSCS, you can get it on a “lease-purchase plan” through companies that specinlize in this type of
service. It resembles installment buying, although the payments arc {ax deductible as “rent” fees.
You may obtain more details about this form of fi ancing from 1he following company:

American Industrial Leasing Co.
300 Madison Avenue
New York 22 New York



7. FAA REGULATIONS
Applicable to Gyro-Glider

1f you don't intend to fly your Gyro-glider in free flight, nor to convest it laler {o engine-powered
Gyrocopter, then you don’t need any licenses for either your machine, or yourself, You can learn to
fly in complete privacy withcut any red tape at anty time and anywhere you want.

Well, almost anywhere. FAA lists Gyro-gliders officially as “Kites"”, and the rules governing the
kites apply to Gyro-gliders. The FAA Advisory Circular No. 20-27B spells out these rules as follows:

1. No notice or approval from FAA is needed if you fly below 150 ft. altitude outside of a 5-mile
radius from the nearest airport. That covers more than 99 percent of this country’s territory.

2. N you want to fly higher, say between 150 and 500 feet, then you must send a notice to your
tocal FAA office at least one day before you go up that high. One notice is enough.

3. If you want to fly ahove 500 feet, or within 5 miles of an active airport, then you ean apply,
and FAA will issue to you a “certificate of waiver” to do so, on a “Form 663", valid for cne year.
This way they ean aler{ other pilots of airplanes in your area to be on the lookout for you, and
especially for your towline, which is difficult to see from far away.

The Advisery Circular 20-27B also spella out what needs to be done if you wish to license your
Gyroglider in “amateur-built” category. This Circular applies to all homebuilt aircraft including
airplanes, and is too long to be reprinted here in full. To get the latest information on licensing,
write to Washington (FAA, Flight Standards Service, 800 Independence Ave., 8. W., Washington,
D. C.) for the Advisory Circular 20-27B or its latest replacement.

Licensed amateur-built flying machines are permitied to fly anywhere in U. 5. except over thickly
populated areas and in areas with congested air traffic.

All things considered, FAA’s job is to protect public safety in the air just as highway patrol pro-
lecls the safely on Lhe highway. Licenses are issucd to protect you from screwballs who are either
foo igoorant or unfit to operate their vehicles safely. Cooperate with FAA. They have licensed
En}ly Gyl:o-g]itc(l’ers and G}rrocopfers dl:ﬁfore yvou. They arehpublic servants paid by tax money, and

eir services to you are free. In addilion fo protecting the public from unsafe operation of any air-
craft, Congress charged FAA also with promotion and encoly iation i its b
This inchaes your bativity, theretors yogr:h notion. ragement of aviation in all its phases,

d F. i A
all your problems. AA personnel friendly and eager 1o help with

B. LIST OF DHAWINGS

The following Drawings are integral part of this Manual:

Dwg. No.
Airfrome Assembly, Sheet #1 . 8=104-100.1
Airframe Assembly, Sheet #2 . e 8104-100-2
Airframe Assembly, Sheet #3 . . 8-104-100-3
Airframe Details, Sheet 34 . 8-104-100-4
Rotor Head . .. .. 3-102-100
Dotor Blade ... oo 8-103-100

The following additional optionai drawings are applicable 1o Gyro-glider,
hut are not a par{ of this set of Plans:

Joystick [ &105-100
Floats Sheets 18 & #2 oo e F-p
Dual-Seat and )

) R e e e e 8-107-100

Training Trailer)

These Drawings can be ordered separately, together with their applic-
able Manuals, directly from the factory. See Catalog for prices.
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9. READING REFERENCES

If you wish to learn more about the designs
and theory of helicopters, you will enjoy study-
ing the following books and publications:

*1. “The Story of the Helicopter” — by Devon
Francis, 1046, Coward-MeCann, Inc., New
York.

{2. “Aercdynamics of the Helicopter” — by A.
Gessow and G. C. Myers, 1952, MacMillan Co.,
New Yoark.

3. “Blements of Propeller and Helicopter Aero-
dynamics” — by D. O. Dommasch, 1953, Pit-
man Publishing Corp., New York.

4. “Rotating Wing Activities in Germany Dur-
ing the Pericd 1939-1945" — British Intelli-
gence Report No, 8, H. M, Stationery Office,
London, 1548.

¢5. “The Story of the Winged-8” — by Igor L
Sikorsky, 1941, Dodd, Mead & Co., New York.

*§, “Anvthing & Hprse Can Do” — by H. 7
Gregory, Reynall Hitcheock, 1944, New York.

17. “Intraduction to Helicopter Aerodynamics” —
by W. F. Stepnilewskl, 1950. Rotoreratt Pub-
lishing Committee, Morton, Pa.

18. “Typical Helicopter Performance Caleulation™
— by R. Harrig, L. Sloan and K Ulrich, 1952,
Rotorcraft Publishing Commitiee, Morton, Pa.

19. “Hellcopter Rating” — By Charles A. Zweng,
Pan American Aviation Bervice, 12021 Ven-
tura Blvd., North Hollywood, Calif.

10, POPULAR ROTORCRAFT FLYING — Official
organ of thef Popular Rotoreraft Association, §
P. O, Box 2772, Raleigh, North Carolina,

+11. *"The Helicopter” — by Jacob Shapiro, 1858,
Macmillan Co,, New York,

12. Federsl Aviation Administration reguladon 4313
and Advisary Cirenlar AC 20-278.

14

B

Hxperimental Aireraft Association's aircrafy
Building Manuals.

{14. “Proceedings of Annual Forums”—hby Ameri-
can Hellcopter Soclety, 10 books, 2 East @4Lh
Street, New York 21, N. ¥.

*15. “Hellcopters” — by D. N. Ahnstrom, 1954,
World Fublishing Co., Cleveland, Chio.

*18. “Ploneering the Hellcopier” — by C. L.
Morrls, 1945, McGraw Hill, New York.

*17. “Helleopter Guide” — by G. L. Morrls, 1955,
Hellcopter Utilities, New York.

*Non Technical
+ Technical
1 Highly Technlcal

118. “Principles of Helicopter Engineering” — by
J. &hapiro, McGraw Hill Book Co., New York
36, N. Y.

119. “Rotoreraft” — by R. N. Liptrat and J. D.
Woods, Butterworths Scientific Publications,
London W. C. 2, England,

120. "Handbooks of Rotary Wing Aircralt” — 18
volumes, The Office of Technical Services,
T. 8. Department of Commerce, Washington
25, D. C,

121. “Helicopter Dynamics and Aercdynamics” —
by P. R. Payne, MacMillan Co., 1960, N. Y.

*22. "Hellcopters and Autogiros of the World” —
by P. Lambermont and A. Pirle, 1960, Fhilo-
sophical Library, Inc., 15 East 40th Street,
New York 16, N, Y.

*23. “Complete Book of Helicopters—by Ahmstrom,
Asro Publishers, Los Angeles, Calif.

*24. “Civil Air Regulations & Fllght Standards for
Pilots™ by Aero Publishers, Inc., Los Angeles,
Calif.

*25. “Straight Up” by Hubler, Aero Publishers, Inc.,
Los Angelas, Calif.

726. “Melicopter Design Data Book” — by Stanley
Dzick, Hectar Bervantes, Tre. P, O, Box 5544,
Milwaukee, Wise. 53211

*27. "Helicopters Work Like This"—by Basil Arkell
and J. W, R. Taylor, Phenix House, 1963. Order
from Air Age Publications, Ltd. 1, Temple
chambers, Temple Avenue, London E. C. 4.

*28, “Vertleal Fiight Aircraft of the World,” by
F. 3. Bwanshorough, 1954, Acro Publishers, Inc.
Los Angeles, Californis.

129. “Flight Test Guide” — Gyroplane Private
Pilot and Gyroplane Commercial Pilo$, Federal
Avlation Agency publication, 1961, U, 8, Gov-
ernment Printing Office, Washington, D. C.

*30. “Log Books” for Pilots, Alreraft eand Engines,
Acro Publishers, Inc., Los Angeles, Calil.

*3l. *“Flying Windmilis" -— Ross, Aero-Publishers,
Los Angeles, Calif.

*32. “The Helicopter and How if Flies’’— by Fay,
Aero Publishers, Los Angeles, Calif.

*33. “Helicoptera that Made History” — by Cooke,
Agro Publizshers, Los Angeles, Calif,

*34. “Helicopters in Action” — by Bergaust, Aero

Publishers, Los Angeles, Calif.

*35. “Helicopters”—by Kenneth Munson ({Hlandford
Presz) -Air Age Publieations Ltd, 1 Temple
Chamhbers, Temple Avenne, London, E.CA4.

*36. "Helicopters & Antogiros”—by Charles Gable-
house (Muller)—Air Aga Publications Litd., 1
Temple Chambers, Temple Avenne, London,
E.C4.
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