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BLIND FLYING TRAINER, 
Lloyd R. Susdorf, Cleveland, Ohio, assignor of 

fifty per cent to Claude F. King, Serea, Ohio 
Application April 16, 1941, Serial No. 388,917 

(C. 35-i0.2) (Claims. 

his invention relates to improvements in avia 
tion training devices, and more particularly to 
an apparatus for training airplane pilots in the 
art of So-called blind, flying wherein the pilot de 
termines this position by the radio beam signals. 
With the increase of interest in aviation and 

the establishment of more airports, it has been 
necessary to provide means and systems whereby 
in iraclement weather it is possible for a pilot to 
find his Way back to the airport or between spaced 
airports. It is a well known fact that often after 
a pilot has been in the air for a few hours the 
Weather closes in on him before he has a chance 
to reach his objective or return to his point of 
departure. Systeins have been devised whereby 
he can locate and land at the airport in spite of 
the fact that there is little or no visibility. 
The accepted System at the present time is to 

p'OWide a System for sending out directional sig 
inals by radio which are picked up by the pilot 
and whereby from familiarity with their charac 
ter he can orient his position. These signals 
commonly emanate from a so-called “radio range 
station' located subjacent, the airport. The com 
mon practice is to have the station so designed 
and arranged that it provides a beam being a con 
tinuous tone which lines up directly with the 
airport. Should the pilot fly to the left of the 
beam, the character of the signal changes, and 
instead of the continuous note, he hears the in 
ternational code letter 'N' comprising a dash fol 
lowed by a dot. If he strays to the right of the 
beam the signal changes to the code letter “A” 
being a dot followed by a dash. If the signal in 
creases in intensity he knows he is coming into 
the airport; and if it decreases he knows that he 
is leaving. These signals are also interrupted pe 
riodically to allow the identification letters of the 
particular beam which the pilot is flying to be 
sent, which serves to tell him which beam he is 
on. These beams do not necessarily extend east 
and west, and north and south, but are usually 
so arranged that they extend in the direction of 
the airlanes between the larger airports. 

Usually, also, there are two beams commonly 
called the east-west beam. and the north-south 
beam. These beams may divide the territory in 
and about the field into quadrants, the charac 
ter of which vary with different airports. For 
the purpose of this description, the quadrants will 
be considered as four and divided equally by an 
east-west beam and a north-South beam. The 
north-west and south-east quadrants off of the 
beam-then would be the 'N'Zones, and the South. 
west and north-east quadrants the 'A' zones. 
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i signals to the trainee. 

2 
It will readily be seen that accustoming a pilot 

to locate himself when he is in the air by means 
of listening to these radio signals requires coh 
siderable experience and training. If this traiti 
ing is effected by actually flying a plane in the 
air, the pilot not only has to keep his airplane 
under control, but has to worry about having to 
ride the beam. It has therefore been the custom 
in recent years to afford the pilot considerable 
ground training to accustom him to flying the 
beam. This is effected by use of a so-called 
trainer which is of the fixed type and héver leaves 
the ground. 
One such trainer is used for teaching blind 

flying and is known commercially as the Link 
trainer and is substantially that disclosed in the 
United States patents to E. A. Link, Jr., No. 
2,179,663 of Noverber 14, 1939, and No. 2,149,033 
of May 31, 3,938. In this trainer the pilot is seat 
ed in the cockpit of a device sirinulating an actual 
airplane and a hood is placed over his head. 
Connected to the trainer by a fiexible cable is a 
so-called “crab' which travels over a chart. 
This crab' travels according to the Inanther in 
which the trainer is directed and an observer or 
instructor watches the chart and the crab and 
sends signals to the trainer, the nature of which 
is determined by the instructor's observation of 
the position of the crab on the chart, aid which 
signals are supposed to be of the type the flyer 
Would receive if he were actually in the air and 
traveling over that part of the terrain represent 
ed by the crab on the chart. 

Still other devices have been designed to edu 
cate the aviator to the art of bind flying, but 
they all more or less operate on the same general 
principle. 
There are several disadvantages in these prior 

devices, the greatest of which is the reliance on 
the human element to inform the pilot as to his 
location; that is, it is necessary for an instruc 
tor to pay exact and close attention to the nove 
ment of the trainee as indicated by the crab or 
other device in order to communicate the proper 

Should the instructor 
relax his vigilance, he inserts errors into the ac 
tion of the trainee by not charging his signals 
at the propertine. This rather than helping the 
trainee, results to his detriment. 

Still another disadvantage of Soriae of these 
prior devices is the eleinent of cost. The cost of 
some of these devices is exorbitant, and places 
the same beyond the kera of private ownership. 
Not only is the cost a considerable item, but the 
cost of operation is not to be discounted since it 
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is necessary to have an instructor present at all 
times and the possibility of a pilot training by 
himself without assistance is nil. 
By the present invention it is possible to design 

a trainer for blind flying where the cost element 
is so low as to put the same within the reach of 
nearly any would-be pilot's pocketbook. Fur 
thermore, the device is such that it lends itself 
to refinements which thus make it possible to 
construct devices that have a minimum number 
of parts and cost, and still retain a large neaS 
ure of usefulness, or to make the more COriple: 
and complete devices having more refinements 
which aid in the operation of teaching of blind 
flying and afford a still more realistic effect to 
the training. 
But what is most important even in its simplest 

form, the human element of the instructor is 
eliminated. The device is also readily adapted 
to the operation of the trainers of the aforemen 
tioned Link type. 

Still further in its simpler forms, it is an ex 
cellent educational device adapting itself to vari 
ous types of games necessitating the exercise of 
skill, and furnishing amusement, not only for the 
older children, but for the entire family. 

It is, therefore, an object of this invention to 
provide a device for training aviators in bind 
flying. 
Another object of the invention is to provide a 

device for instructing aviators in problems of 
orientation in connection with blind flying. 
Another object of the invention is to eliminate 

the necessity of instructors being present while 
trainees are learning blind flying. 
Another object of the invention is to pro 

vide an improved means for sending Signals to a 
trainee during blind flying instructions So that 
the signals are automatically sent to the trainee. 
Another object of the invention is to Simulate 

the signal sent out by a radio range Station in 
and about an airport in a blind flying training 
deVice. 
Another object of the invention is to provide 

a device for teaching blind flying that adaptS 
itself to a game of skill and amusement. 
Another object of the invention is to provide 

a device for teaching blind flying which is eco 
nomical in construction and operation. 
Another object of the invention is to provide a 

device which may be used in conjunction, with 
existing devices to eliminate the error due to the 
human element in sending the proper signals to 
trainees in blind flying. 

Still other objects of the invention and the in 
wention itself will become more apparent from the 
following description of some embodiments 
thereof, which description is illustrated by the 
accompanying dra WingS. 
In the dra WingS: 
Fig. 1 is a plan view of one form of the appa 

ratus of the invention; 
Fig. 2 is a side elevational view thereof; 
Fig. 3 is a sectional elevation showing the in 

terior of the device; 
Fig. 4 is a vertical Section through a Signal 

pickup device; 
Fig. 4a is a plan view of the top of the pickup 

device - of Fig. 4; 
... Fig. 5 is an inside View of the Upper and lower 
inner surfaces of one form of the device; 

Fig. 6 is a view partly in perspective and partly 
in plan showing the invention adapted to the 
so-called “Link trainers'; 
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4. 
Fig. 7 is an enlarged view of the recorder used 

in conjunction with the apparatus of Fig. 6; 
Fig. 8 is a diagrammatic view of the electrical 

System embodied in the invention as shown in 
Fig. 1; 

Fig. 9 is a side elevational view of a circuit 
breaking cam; 

Fig. 10 is a side elevational View of a modified 
form of a circuit breaker; 

Fig. 11 is a diagrammatic view showing the 
method of distributing the signals; 

Fig. 12 is a schematic View of another modi 
fication of the invention; - 

Fig. 13 is a plan View of another modification 
of the invention, certain of the parts being broken 
a Way to disclose the interior; 

Fig. 14 is a diagram of another modification 
of the invention; 

Fig. 15 is a plan View of Still another modi 
fication; and 

Fig. 16 is a View taken on the lines 9-9 of 
Fig. 15. 

Referring now to the drawings throughout 
which like parts have been designated by like 
reference characters and particularly to Fig. 1. 
Briefly, the invention comprises a signal gen 

erator which Will generate on and off of beam 
Signals so connected to a board or base that the 
Signals are fed to this base in zones simulating 
the signal Zones in and about an airport, That 
is, there may be the continuous tone indicating 
a bean designated as an east-west beam and 
another like signal indicating the north-south 
beam dividing the board into quadrants, the 
Spaces between the beam being the off-beam 
Signals of the letters N and A. Pickup means is 
provided aSSociated with the base, which when 
moved about the base and into the various zones, 
picks up these signals much in the manner as 
an airplane Would pick up the signals if flying 
near an airport. These signals are made audible 
to the operator through a set of phones or loud 
Speaker, and he can thus accustom himself by 
the Signals to directing his plane into the proper 
Channels that Will permit him to land his plane 
at the airport. 
One form of the device is shown in Figs. 1 and 

2 and contemplates a signal generator indicated 
generally at , powered from the A. C. line and 
Which may be of any form usually an electronic - 
device, connected to the board or base indicated 
generally at 2 by a flexible multiple conduit 3. 
A Suitable interrupter or timer is provided in the 
Signal genei'ator f to break the signal up into 
A and N Signals and these signals are fed to the 
board as best shown in Fig. 8, all of which will 
be hereinafter more fully described. A set of 
ear phones 4 are also connected in the circuit 
and the Volume of the signal may be controlled 
by the Volume control 5 on the signal generator 
or by a remote volume control 6 stationed con 
Veniently for the operator. 
The base comprises an upper fiat surface O 

preferably of a hard composition material such 
as pressed Wood upon which may be imprinted a 
map, as best shown in Fig. 1, illustrating the 
territory around and adjacent to an airport. The 
upper board is held in Spaced relation from the 
lower board if by sides 2 extending around 
three edges of the board; the fourth edge re 
mains left Open to permit access to the interior. 

75 

The underStarface of the upper board and 
upper Surface of the lower board , as indicated 
at 5 and is respectively, are provided with a 
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deposit of conducting material of relatively high 
resistance, which material is laid onto the boards 
as best shown in Fig. 5. Fig. 5 shows the top 
and bottom of the base taken apart and the top 
board laid over to the right so that it is upside 
down. The diagrammatic view in Fig. 8 shows 
the top and bottom parts in the Same position. 
The resistance material may be a composition 

containing carbon, graphite or any other resist 
ance or conductor material having a resistance, 
which material may be placed on the base by 
Spraying, painting, lithographing or any other 
suitable inanimer. It may generally take the form 
shown in Fig. 5 wherein the boards are divided 
-diametrically by pie-shaped Segments passing 
through the center of the board in such a man 
nel and So positioned that when the two boards 
are Spaced together, the pie-shaped segments, 
which have no material thereon, are displaced on 
each board from the other Substantially 90°. As 
best shown in Figs. 8 and 5, the Small circular 
area 8 at the center of the board usually is 
designated as the airport and in both parts is 
clear of any conducting material. The base 
is clear of conducting material from the corner 
or from 3, Space at 9 extending from the lower 
left hand-corner to the center 8, and from the 
center 8 to the upper right hand corner, as 
indicated at 2). This Space may vary in width, 
but I have found that a path subtending an angle 
of Substantially 15° operates very efficiently. The 
remainder of the board on either side of this 
wedge-shaped division has applied thereto a com 
pound, as previously described. One compound 
which I have found to be very useful, being a 
mixture of finely divided carbon and casein glue. 
In the drawings I have shown the greatest 

concentration of the material extending from 
a point indicated at 2: to the airport point 8 
and increasing in density as it reaches the air 
port 3. This, however, is not strictly essential, 
as Will hereinafter more fully appear, because 
the resistance decreases from the airport to the 
point 3 providing that the conductors for trans 
innitting the Signals are connected to the board 
at 22 and 22d, as indicated in Figs. 5 and 8. For 
inst3nce, the deposit could be of an even nature 
throughout the Surface and the diminishing sig 
nal would be obtained merely by the increased 
resistance of the material with increase in dis 
tance from the airport 8. To provide it with 
portions of increased density, as shown, provides 
an exaggerated effect which is sometimes useful. 
AS previously Stated, the upper board is formed 

in the Saine manner except that the various zones 
are 90° offset when the boards are placed in the 
proper position, the Signal being connected to 
the upper board at 23-23d as indicated in Figs. 5 
and 8. It will appear, therefore, that when the 
boards are in their proper position, the point of 
greatest density of resistance material on the 
upper board, falls exactly opposite the completely 
non-conducting portion of the lower board, and 
vice versa. Pickup means 25 is provided for re 
Ciprocation inside of the base and in contact with 
the resistance material to pick up the signals 
placed on the boards. This, as best shown in 
FigS. 3 and 4, comprises a pickup base member 25 
preferably made of some heavy material to give it 
stability, and which may be of circular form. 
The pickup base member is provided with a 

coupling 25 held thereon by Screws 2 in which 
is journaled a crankshaft 28. Although I have 
designated the crankshaft 23 as being journaled 
in the coupling 26, it will be very obvious that the 
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6 
-crankshaft does not necessarily have to rotate in 
the coupling since the coupling and the base 25 
may rotate with the crankshaft Without having 
“any particular effect upon its operation. The 
upper end of the shaft is coupled to an upper 
member 30 by a coupling 3. In this instance, 
the coupling 3 and the member 3, and the shaft 
28, are rigidly connected together, so that rota 
tion of the shaft is communicated through the 
coupling to the member 33. The member 39 in 
this instance is not neceSSarily circular, as the 
member 3, but preferably is a bar magnet, which 
is of the permanent magnet type, many types of 
which are now on the market and available. 
The member 25 is provided with an axial open 

ing 32 to receive a carbon brush assembly 33, 
"which extends and is held resiliently in engage 
ment With the bottom Surface 6 by a spring 
3i. The upper member 30 is provided with a 
Similar brush 35 disposed in a Socket 36 through 
-the magnet, and held in Spring-pressed relation 
by a Spring 3 against the upper Surface. 5. 
Electrical cointact is communicated from the Sur 
faces 5 and 6 to the crankshaft and to the 
crank arm 38. The whole assembly, hereinafter 
referred to as a “pickup' is innovable about be 
tween the upper and lower base portions by the 
control means and adapted to pick up signals 
that are fed into the base at points 22-23 from 
the material deposited on the base portions. 
AS best shown in Figs. 1 to 4 inclusive, the 

control means comprises an operating handle 43 
which may be a semi-circular element, patterned 
generally after the elevator and aileron controls 
for an airplane, Secured to a base 4 which is 
hollow and contains therein a compass card 42, 
which is connected to a castor 43. The castor 43 
furnishes a Support for the control, and has 
itS pintle Connected to the compass card, The 
castor rolls on the -table A4 when the control is 
moved, and operates in a well known manner to 
rotate its pintle when the direction of move 
ment is changed. When the castor rotates on its 
pintle the compass card moves also and indicates 
to the operator in which direction he is traveling. 
The pickup assembly is connected to a rod 45, 
the end of which is bifurcated at 46, Fig. 3, and 
has removably Secured therein by pins 47, a con 
necting linkage for connecting the rod to the 
pickup. The connecting linkage comprises a flat 
portion : 48 for insertion in the bifurcated end of 
the rod, Secured by pins 4. From the fiat por 
tion extend upper and lower branches. 49 and 
an intermediate branch 55. The branches 49 
and 50 are provided with aligned apertures 
through which is disposed the crank pin 38a. 
The intermediate branch 5 has a portion 5a, 
which extends beyond the center line of the 
crankshaft and has connected thereto an elec 
trical conductor 5. 
The operator normally takes his position. With 

the control handle 43 disposed between him and 
the base, the whole assembly being placed on a 
Suitable bench or table 44. It will thus be seen 
that if the operator is moving the device toward 
him, or to the left as Viewed in Fig. 2, the crank 
pin .38d. is then closer to the operator than the 
shaft 28 and the magnet with its north and 
South poles will have the north pole pointing 
toward the operator, as also indicated in Fig. 4, 
and the castor 43 will be pointing away from the 
operator, as shown in Fig. 2. Movement of the 
control device is preferably done in parallel lines: 
that is, the connecting rod -45 is maintained in 
a north and South direction at all times so that 
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the movement of the pickup is exactly the same 
amount of movement of the control handle 4, 
whether it be toward any point of the compaSS. 
contemplate the use of a linkage which Will 

prevent the movement of the control rod in any 
direction other than in parallel lines such as is 
illustrated in Fig. 13. 

Disposed on the upper Surface of the base 
is a miniature airplane 55, best shown in FigS. 2 
and 3, the base of which comprises a permanent 
bar magnet 53 having north and South poles, 
as indicated. The attraction of the magnet 
member 30 for the magnet 56 on the airplane is 
sufficient, so that when the pickup member is 
moved about underneath on the board, the air 
plane follows, remaining directly above. That 
is, the South pole of the pickup magnet attractS 
the north polt of the airplane magnet, which 
north pole may be the nose of the plane, and 
the south end the tail. The plane then, if trav 
eling in the direction indicated in Fig. 2, is 
headed south. If the control 48 and the rod (5 
should be moved laterally to the left, as shown 
in Fig. 1, the caster 3 will then taken the posi 
tion 90° clockwise from that shown, the coin 
pass card will read the compass direction in 
which it is heading; in this instance being West, 
and the nose of the plane will point west, be 
cause the crankarim is also rotated clockwise 90 
rotating the magnet -38 therewith. The pickup 
can thus be moved about between the upper 

- and lower parts of the base and no matter where 
or in what direction it is noved, the airplane 
will always be headed in the direction of travel 
and closely follow the position of the pickup. . 
For purposes of training, an opaque screen is 

provided, indicated at 6, Supported by a base 
S2 and having an opening 63, to permit free 
movement of the rod 45 therethrough, and still 
to screen the board and the airplane from the 
operator. 
The signal generating means, as best illus. 

trated diagrammatically in Fig. 8, may include 
a vacuum tube oscillator, although very obvious 
ly any kind of high frequency audio tone gen 
erating means such as a buzzer may be Sub 
stituted, which generates a note of approxi 
mately 800 c. p. s. The oscillator in Fig. 8 
is designated OSC. and the Output level is regi 
lated by the volume control shown diagram 
matically at 6. As previously stated this may 
be a dual control, one on the oscillator and 
one remotely controlled by the operator. The 
output of the oscillator is fed through the leads 
SS and 6., the lead 67 connecting directly with 
one of the ear phone leads and the other eg. 
phone lead 5 connected to the pickup 25; the 
other lead 66 goes to a circuit-breaker compris 
ing a motor 69 connected to gear reduction drive 
70 and thence to a suitable circuit-breaker rotor 

. - 
The rotor is designed to take the con 

tinuous signal off of the line 66 and split it up 
into N and A code signals and distribute them 
through the lines 2 and 3 to the base if and 
top respectively. This is best illustrated in 
Figs. 8 to 11 inclusive. As appears most clearly 
in Fig. 9, the rotor which may rotate clockwise 
is provided with a can surface on its side adja 
cent its periphery comprising alternately raised 
and low portions, a being a high portion ex 
tending around one-third of the periphery of 
the cam and flush with the side - thereof; this 

i is followed immediately by a low portion b 
extending one-sixth of the periphery of the 
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8 
cam and this being followed by a second but 
Smaller high portion 7c also extending one 
sixth of the periphery of the cam; and lastly 
a low portion Tid extending the remainder or 
one-third of the periphery of the cam. The 
conductor 66 is provided with a cam contacting 
brush 66a which presses and rides upon the 
high spots a and c of the cam. Since 7 (t. 
precedes ic and is larger than 7c, it will be 
seen that this is adapted to provide the dash-dot 
signal and is larger than ic. The signal from 
the line 6 therefore goes through the brush 66G, 
thence through the can which is connected 
by the sliding contact 72a to the conductor 72. 
The conductor branches at 72b into two lines 
which are connected through the variable resist 
ances 74 to the conductors 5 and 75a, which 
conductors connect to the points 22 and 22a. 
On the board . The volume controls or resist 
ances 4 permit the signal fed in either section 
of the base to be increased or attenuated at 
will. When the contact arm 560 rides off of 
the high-Spot of the can a to the low spot 

b, this arm then contacts with the contact 
arrn 3d, which is connected to the line 3. At 
this tire neither. One of the arms 65 or 3ol. 
are in contact with the cam, and a current flows 
from the line. G6 through the airin 66d to the 
contact 3a, and thence to the line 73. Here it 
divides into the branches 3b and is sent through 
the lines 3b, through the variable resistances 
6, and the lines 77 and Ta to the top board 
5 where it connects to the conducting material 

at 23 and 23ct. By reference to the diagram in 
Fig. 11 it will be noted that the signals N and A 
are alternately put Out into the two lines 2 
and 73 from the line 66 to which a continuous 
signal is furnished by the cam T. That is the 
dash goes onto the line 72 followed by the dot 
onto the line 3, and in turn is followed by 
the dot into the line 72 to complete the N, and 
then there is a space in the line 72 while the 
dash of the A is being put into the line 73 which 
is followed by a space in the line 73 while the 
dash of the next N is being put onto the line 
72 etc. It is to be noted that the cam Ti in 
Fig. 11 follows the cam design of Fig. 10 rather 
than that of FigS. 8 and 9. The function is the 
same in either instance. Fig. 10 shows a slight 
ly modified can ' where the cam surfaces for 
making the dots and dashes or on the periphery 
instead of on the side. In this instance the 
contact member 66a, Swings back and forth be. 
tween the contact carrying arm 72a and 73a. 

55 
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at the airport. 

The signals are, however, placed onto the lines 
the same as in the other device. Wery obvious 
ly other expedients could be used for the circuit 
breaker, but the two described are relatively 
simple and economical in construction. 
In operation, the oscillator being turned on, 

the operator places the head phones over his 
ear's so that he can hear the signals, and takes 
his position behind the control member 4, 
grasping the same with his hands. He then ad 
justs the volume control to provide a suitable 
volume. In the initial stage of the training in 
order to accustom himself to flying the beam, he 
can operate the device and at the same time, 
observe the actions of the airplane on the top 
of the base. The object, of course, is the same 
as in actual practice, namely, for the operator - 
to get onto the proper beam and land his plane 

With the N signals being fed 
into the bottom board at 22 and 22a, and the A 

5 signals being into the top boad at 23 and 23a, 
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and the plane in the position shown in Fig. 1, he 
Will be receiving an A signal; this being because 
the lower part of the pickup is positioned as 
shown in Fig. I and in Fig. 5 as is indicated by 
the dotted lines at A, on the base and A. On 
the lower surface 5 of the upper board 9 (Fig. 
5). In this position the pickup receives the 
greatest signal from the A distributing Zone be 
cause it is closest to the most dense low resistance 
carbon zone on the upper base portion 5 and re 
ceives hardly no signal from the N distribution 
Zone because it is in a thin high resistance Carbon 
zone, and also because it is partially overlapping 
the Zone 9 where there is no carbon and no con 
ducted signal. A relatively strong A Signal is 
therefore heard. This can also be better under 
stood by reference to Fig. 11, where the oscil 
lator is shown connected to 66 and the can 
causes the signal components to be aitternately 
distributed to the lines 2 and 73 as previously 
mentioned. 5 and 6 represent the resistance 
of the upper and lower boards between which the 
pickup 25 noves. In the position. A the pickup 
is receiving more signal from the line 3, and in 
position B the signal from both lines balances 
furnishing a continuous tone, while in position 
C the signal is stronger from line 72, and N is 
heard. Should the plane be moved to the posi 
tion B, indicated by the dotted circle on Fig. 1, 
the pickup is then disposed, as can best be seen 
in Fig. 5, by the corresponding dotted circle B, in 
a zone where the signal is picked up in equal in 
tensity from both the upper and lower conduct 
ing surfaces. Since the signals are equal in in 
tensity, and since they are interlocked as best : 
shown in Fig. 11, the signal represents a single 
continuous tone. This corresponds to the north 
south beam on the map. If the plane then con 
tinues east across the map to the position C, as 
indicated by the dotted circles on FigS. 1 and 5: 
the lower part of the pickup, as indicated on Fig. 
5, is in the N zone of greatest signal distribution 
density, while the upper part, as indicated on the 
upper board of Fig. 5, is in the Zone 9 where 
no signal is picked up, and therefore the Operator 
receives an N signal in the head phone. He 
knows then that he has gone from an A ZOne 
across the beam to N zone. As a matter of fact, 
the actual manner in which the flyer Would be 
trained to handle this device would be consider 
ably different, since in all probability, after he 
had got onto the bearn he would herely turn 
to the right or left to see whether he was travel 
ing towards the airport, or away from the air 
port which would be indicated by an increase or 
decrease in signal strength because the pickup 
would approach or travel away from the contacts 
22 or 23 where the signal was fed into the boards, 
and having determined which direction the sig 
nal was coming from, he would merely cross the 
beam slightly until he picked up the N signal, 
and then get back onto the beam and stay on 
the beam until he arrived directly over the center 
of the airport, indicated by open space 8, where 
there is no material and where once he rea?ches 
that spot, there would be a complete ces?ation of 
signal. 3 in this instance represents the posi 
tion of the range station. In actual flying he 
would probably, if the station was arranged as 
shown in Fig. 1 with the station west of the air 
port, approach the airport from the west, and 
when he arrived over the station or point of no 
signal, start his glide, which would bring him 
down through the bad conditions until he was 
able to land his plane, 
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The figure of the drawing happens to depict 

the Cleveland Airport, but the boards can be ar 
ranged to depict any airport, and in most in 
Stances, it is possible to use the same base con 
struction, and merely substitute different sec 
tional maps for the different airports. These 
mapS may be held in position by Suitable clips. 
In event that an airport should be selected 

Where the beams do not run directly north and 
South or east and West, then the beams can be 
SWung by changing the resistances i4 and 76 in 
the N and A legs from the distributor. For in 
stance, taking the N leg as in Fig. 8, if the re 
sistainee in the lines 5 and 3a is decreased, 
While the resistance in the lines 7 and 7d is 
increased, it will have a tendency to widen the 
N ZOne and narrow the A Zone. It Will also be 
Seen that if the one of the resistances T4 in the 
legs is and 5d, is increased, and the other de 
creased. While in the other the lines 7 and 7d. 
the resistances S are likewise increased and de 
creased, there will be a tendency to shift the 
beams, depending upon the amount of change 
of the resistance, a considerable number of com 
paSS degrees. 
After the operator has accustoned himself to 

the operation, and what happens by observing 
the same visually, the screen 63 is interposed be 
tween him and the board, after which the board 
may be moved relative to the operator and the 
Screen, the operator holding the control handle 
É3 steady while the moving is being accomplished. 
By moving the board around, the pickup and the 
plane on top of the board is placed in any zone 
that the instructor so desires. The operator then 
does not know where the pickup and plane are, 
and therefore has to orient himself entirely by 
the sound of the signals. 

In Fig. 6 have shown another modification 
Here the oscil'ator is connected to the base 2 
in the usual manner. The trainee, however, takes 
his position in a trainer 8 which may be of the 
aforementioned Link type, and wherein the hood 
is placed over the cockpit, as is common prac 
tice. The Link trainer is connected through a 
flexible conduit 8 through the side of the base 
to a crab which operates between the top and bot 
tom boards of the base. The crab may be con 
structed substantially as shown in the aforemen 
tioned Patent No. 2,179,663, and per se, forms no 
particular part of the present invention other 
than as is particularly pointed out hereinafter. 
Movements of the crab between the board from 
the irk trainer are accomplished in the manner 
well known and described in that patent. How 
ever, in previous devices it was necessary for an 
instructor to watch the movements of the crab 
and transmit to the trainee signals indicative of 
his position as shown by the crab on the chart. 
In the present instance, however, the crab may 
be provided with a pair of pickup members con 
stituting brushes riding on the Surfaces 6 and 
5 of the base, which brushes pick up signals 
from the base in exactly the same manner as the 
manually operated pickup previously described. 
The upper pickup may have associated with it 
the bar magnet 30, and a small airplane 8, travels 
about the upper Surface indicating the position 
of the crab between the boards in a manner ex 
actly similar to the device shown in Fig. 3. 

It will thus be seen that the human element of 
an instructor whose attention night waver mo 
mentarily and thus provide the wrong signals to 
the trainee, is completely eliminated because his 
position is relayed to him automatically by the 
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pickup on the crab between the upper and lower 
portions of the base. The airplane 8 travels 
over the top surface and follows the crab in the 
same nanner that the airplane 55 of Fig. 3 foll 
lows the manually operated pickup. 
As best, shown in Fig. 7, a modified airpiane 8 

may be provided with an inkpencil 84 having a 
reservoir for receiving ink, and a stylus $5 for 
tracing a path on the chart such as is indicated 
at 98 in Fig. 6. This inkpencil does not neces 
sarily have to be at the tail, but can be at the 
nose where the propeller is shown, but in either 
event, inks the path of travel taken by the air 
plane over the chart. As best shown, the chart is 
a removable sectional map held in place by clips 
9. 
In operation the trainee gets into the trainer, 

the hood is closed down over him, the instructor 
either opens up the base and positions the crab 
where he wants it manually, or reaches in With a 
suitable pole and moves the crab around to the 
proper position, starts the oscillator going, indi 
cates to the pilot that he is now on his own, and 
the pilot, Works out his problem of orientation 
Without further instructions from the instruc 
tor, it is thus possible for one instructor to Su 
pervise a considerable number of trainees and he 
can tell about the problem of each trainee by the 
course 96 traced on the respective chart. The 
pilots being trained have the signals relayed to 
them more realistically than they would if they 
were relying on the judgment of an instructor to 
manually see that the signals were sent according 
to what, in his opinion, would be the type of sig 
nails that would be received if the operator WaS 
in a particular Zone. 
Although I have not specifically shown it, it is 

contemplated that an addition in the oscillator 
setup be provided whereby the “on” and “off” 
beam signals are interrupted periodically during 
which period the station call letters are sent, as 
is the actual practice with the regular range sta 
tions. 
In Fig. 12 I have shown another modification 

of my invention wherein a dirigible notor driven 
pickup is provided which operates in a manner 
Substantially the Sane as that described for Fig. 
6. That is, the pickup will be motor driven to 
travel at a certain speed variable between cer 
tain limits simulating the top and cruising speeds 
of an airpane. The pickup is provided with brush 
type pickups and Signals are communicated to 
the operator by means of the head phones 4. The 
oscillator is connected to the board in a manner 
previously described to furnish the signals in the 
N and A zones. A screen 63 is also provided to 
screen the board from the operator and the air 
plane operating on the top of the board may have 
the ink stylus 94-95 as shown in Fig. 7. Con 
nected to the board by a cable 56 is a control box 
5 which is provided with a control 52 simu 

lating a throttle whereby the speed of the air 
plane can be increased or decreased, as previous 
ly mentioned. This control may be eliminated in 
Some instances and the pickup constantly driven 
at one predetermined Speed. At 53 I have pro 
vided a stick similar to that employed in the con 
trol of an airplane for enabling the operator to 
bank to the right or to the left, and the operation 
of Which when moved to the left or right as indi 
cated in the dotted lines will cause the airplane 
8 to train to the left or right. 

It will be seen that this device operates in a 
manner quite Similar to that of Fig. 6 except 
that the So-called “Link' trainer is eliminated. 
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In Fig. 13 have shown another modification 

of my invention. Here, instead of the upper 
and lower boards being provided with a carbon 
deposit as in the manner of the previous figures, 
i have provided prepared surfaces which are 
both disposed in the same plane which may be 
the base. The manner of deposition of the na 
terial may be the same as that described, the 
pickup arm, however, comprises the contact por 
tions and held in a Spaced relation from 
each other by a beam 92. The Zones of re 
sistance material are indicated by and , 
each being divided by the pie-shaped segments 
9-2 and 9a and 29a respectively; those 

on the part being displaced 90° relative to 
those on the part f . Signals are fed to the 
zones if and 9 respectively at the points 
f 22-22d, and 23-23d in the same manner 
as that illustrated in the preceding figures. The 
pickup 09-6 is shown in the position where 
the letter A is being picked up. The position 
of the airplane is indicated by a continuation 
of the rod 45 which extends beyond the beam 
2 and carries on its end a magnet to attract 

an airplane 55 disposed on a chart similar to 
that previously described. The connection to 
the magnet may be through a member similar 
to the pickup shown in Fig. 3, except in this 
instance no brushes may be used because the 
signal is picked up by the pickup 9- ); 
the magnet in this instance is preferably di 
rectively moved by a castor and pintle. 

In this embodiment I have shown a linkage 
Which causes the controls to be moved in paral 
lelism with the base. In the form shown it com 
prises a Saddle 3 securely connected - to the 
rod 45 and extending down through an elon 
gated slot 3 of a yoke 32. The saddle 3: 
is of Sufficient length. So that it cannot turn in 
the slot 3 and can only slide longitudinally 
therein. The ends of the yoke 32 are provided 
with extensions 33 which carry at their ex 
tremities guide tubes 34 slidably journalled on 
rods 35 connected to the inner and far side 
of the base and in closely spaced parallelism 
with the sides. A suitably constructed panto 
graph mechanism could be substituted and a 
Similar result accomplished, as will readily be 
recognized. The Operation of the device is sub 
stantially the Sarine as that shown for Fig. 1. 

I also contemplate eliminating the top board 
and leaving the mechanism all exposed. In this 
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instance, the chart would also be mounted on 
the bottom board, and the magnets for moving 
the airplane could be eliminated since the air 
plane Would be connected directly to the castor 
pintle. This parallel linkage just described can 
also be applied to the device of Fig. 1. 
Although I have shown and described my 

invention as operating with a relatively high 
l'esistance conducting material such as a mix 
ture of carbon deposited as described, I also 
contemplate using other types of means for dis 
tributing the signal, which can be either in 
ductively or capacitively arranged. 

Fig. 14 shows an arrangement for inductive 
coupling. In this instance, the oscillator is 
connected through the lines 2, 3, and 68 to 
the coil forms 73-73a and 72-72a. The 
signal is put into these forms in the same man 
ner as it is put into the carbon or resistance 
type, except that in this instance they are closed 
circuits. The signal is picked up by a pickup 
coil 25 which may be moved about in the same 
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manner as the pickup of the previously de 
Scribed pickup. A Suitable amplifier may be pro 
vided for boosting the signals in the head phones 
ki, should it be necessary. 
In Fig. 15 I have shown an arrangement for 

accomplishing the objects of my invention 
capacitively. In this instance the signal is fed 
to metallic plates 23 and 23d, and 22 and 22a. 
These plates are formed in plan view in the 
manner shown in Fig. 15 and are dished, as best 
ShOWn in the eleyational section of Fig. 16. The 
plates are held, being Spaced from each other 
by dielectric partitions 2 and 282 which are 
parallel to each other. The pickup may coin 
prise a pair of plates of circular formation 23 
which slide between the dielectric plates 28 
and 292 and wary in their capacitive relation 
to the plates 23 and 22 according to their po 
Sition relative thereto. The signals are fed to 
the plates in Substantially the same manner as 
previously described for the inductive coupling 
and are picked up by the pickup 23. 

It Will thus be Seen that I have provided a 
device that will enable an unexperienced per 
Son to soon accustom himself to flying on a 
radio beam. The expense of operation is prac 
tically negligible and at the same time the re 
Sults of the operation more nearly simulate the 
actual conditions encountered on a radio bean 
than devices heretofore known. It will also be 
apparent to those who use the device how it may 
not only be used as a most practical training 
device, but also lends itself to various forms of 
entertainment for both the old and young, be-, 
sides increasing the interest in aviation. 

It will also be apparent that the device lends 
itself to various degrees of perfection, making 
it possible to construct inexpensive devices fur 
nishing very satisfactory operation such as de 
scribed in Fig. 1, to the more expensive devices 
containing the motor drive pickup. It Will also 
be clear that there is no chance for the error 
that might be otherwise injected into its op 
eration as is possible where an instructor must 
use his judgment as to the type of signal that 
the trainee should be receiving. 
Although I have shown permanent magnets 

in the miniature airplane and pickup, it is quite 
practical to substitute an electromagnet in the 
pickup; in this event the airplane could be par 
tially of magnetic material SO that only the 
nose, for instance, was magnetic and the crank 
mechanism for the pickup could be eliminated. 
In the inductively arranged setup it may also 

be desirable to insert jron cores in the signal 
coil. Obviously, the loudspeaker or head phones 
could have substituter therefor a visual indi 
cator, should it be desired. 

Having thus described my invention and sonse 
embodiments thereof. I am aware that numerous 
and extensive departures may be made by me 
therefrom without renarting from the spirit and 
scope of the invention. 

claim: 
1. An arraratts for taachinor hind flying in 

cluding a signal generator adapted to generate 
signals corresponding to the radio signals broad 
cast by an airport radio range station, a base 
comprising a pair of vertically spaced upper and 
lower members, the opposite surfaces between 
the upper and lower members in said base hav 
ing deposited thereon a conducting material haW 
ing a predetermined resistance and arranged in 
zones, means connecting said signal generator to 
said conducting material, and pickup means dis 
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4. 
posed between and movable between said upper 
and lower members and in electrical contact with 
Said resistance material and adapted to pick up 
Signals from Said material, and means connected 
to pickup to render said signals audible. 

2. An apparatus for teaching blind flying in 
cluding a signal generator adapted to generate 
signals corresponding to the radio signals broad 
cast by a radio range station for guiding air 
planes, a base comprising a pair of vertically 
Spaced upper and lower meinbers, the upper sur 
face of said base adapted to Support a map der 
picting a portion of the terrain over which an 
airplaine may travel, the opposite surfaces be 
tween said upper and lower members in said base 
having deposited thereon a conducting material 
having a predetermined resistance and arranged 
in Zones, means connecting Said signal generator 
to Said conducting material, and pickup means 
disposed between and movable between said upper 
and lower members and in electrical contact with 
Said resistance material adapted to pick up sig 
nals from said material, which signals vary ac 
cording to the position of the pickup relative to 
the resistance material on the upper and lower 
naenberS and from the point of connection of the 
signal generator to said conducting material. 

3. A device of the class described comprising a 
base constituting upper and lower spaced mem 
bers, conducting material of high resistance dis 
posed on the opposed inner faces of said base, said 
conducting material Substantially covering said 
Surface except for an intermediate point that is 
free from conducting material at a place adapted 
to Simulate a radio range station, the Inlaterial on 
each of Said opposed faces of said base being 
divided into two or more conducting sections by 
SpaceS free from conducting material in Zones 
extending from said intermediate points across 

{3 the conducting material and said space converg 
ing toward said intermediate point, said dividing 
spaces that are free from conducting material 
being offset on each face of said base relative to 
the other, a signal generator adapted to generate 
interlocking Code characters, connectors connect 
ing each of said conducting areas at the edge of 
the place Simulating the radio range station to 
said signal generator, and resistance means in 
terposed in each of said connectors to said con 
ducting Zones and controllable to control the 
intensity of signals fed to said zones, pickup 
means movable between the inner faces of said 
base portion and having means to pick up signals 
from Said conducting surfaces, and means for 
directing the travel of said pickup between said 
Surfaces, and Ineans disposed on the surface of 
Said base operable by said pickup to indicate the 
path traveled by the pickup. 

4. A device useful for training aviators in blind 
flying, comprising a signal generator for generat 
ing code characters such as are broadcast from 
a radio range station for guiding an airplane, a 
base formed to simulate an airport and the Sur 
rounding territory and comprising a flat upper 

5 surface adapted to receive a sectional map, a 
lower portion for said base spaced vertically from 
the upper portion to provide an unrestricted pas 
SageWay therebetween, the upper and lower hori 
ZOntal walls of Said base having deposited thereon 
in a predetermined pattern a conducting material 
having a high resistance, said surfaces being sub 
Stantially covered with said material and each of 
said Walls having a path free from said material 
extending from the edge of the base to a portion 
on the base selected to simulate an airport, the 
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sides of said path diverging from each other away 
from the simulated airport, the said paths on Said 
walls being displaced circumferentially from each 
other on opposite walls, said signal generator be 
ing electrically connected to said deposits to feed 
a signal of one type to the material on one Wall 
and a signal of another type to the material on 
the other wall; and pickup means movable be 
tween the upper and lower horizontal walls and 
having contacts for electrical engagement with 
the surfaces of said walls for picking up the Sig 
nals fed thereto and means connected to Said 
pickup to render said signal audible. 

5. A device of the class described comprising 
a hollow base, conducting material of high re 
sistance disposed on the opposed inner faces of 
said base, said conducting material on each face 
of said base being divided into two or more con 
ducting sections by spaces free from conducting 
material, an intermediate enlarged Space be 
tween said conducting materials, said dividing 
spaces that are free from conducting material 
being offset on each wall of said base relative to 
each other, a signal generator adapted to gen 
erate interlocking code characters and connectors 
connecting each of said conducting areas at the 
edge of said enlarged space to said signal gen 
erator and resistance means interposed in each. 
of said connectors to said conducting zones to 
control the intensity of signals fed to said Zones, 
pickup means movable between the inner faces 
of said base portion and having means to pick 
up signals from said conducting Surfaces, and 
means connected to said pickup and operable out 
side of said base to direct the movement of tile 
pickup between said surfaces, and means to 
simulate a miniature airplane disposed on the 
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surface of said base and having a magnet, a Sec 
ond magnet carried by said pickup and operable 
to cause the airplane to move with the pickup. 

6. A device of the class described comprising a 
base constituting upper and lower Spaced Inen 
bers, conducting material of high resistance dis 
posed on the opposed inner faces of Said base, 
said conducting material substantially covering 
said surface except for an intermediate point that 
is free from conducting material at a place adapt 
ed to simulate a radio range station, the mate 
rial on each of said opposed faces of said base 
being divided into two or more conducting Sec- ; 
tions by spaces free from conducting material in 
zones extending from said intermediate points 
across the conducting material and said Space 
converging toward said intermediate point, Said 
dividing Spaces that are free from conducting 
material being offset on each face of said base 
relative to the other, a signal generator adapted 
to generate interlocking code characters, con 
nectors connecting each of said conducting areas 
at the edge of the place simulating the radio, 
range station to said signal generator, and re 

40 

5 

5) 

16 
sistance means interposed in each of Said Con 
nectors to said conducting zones to control the 
intensity of signals fed to said Zones, pickup 
means movable between the inner faces of Said 
base portion and having means to pick up signals 
from said conducting surfaces and means dis 
posed outside of said base and connected to Said 
pickup and having a compass card for indicating 
the direction of travel of the pickup for directing 
said travel of the pickup between said surfaceS, 
and a miniature airplane disposed on the Surface 
of said base and having magnetic linea's Imag 
netically attracted by a magnetic means carried to 
said pickup to indicate the path traveled by the 
pickup. 

7. A device useful in the teaching of blind fly 
ing comprising a signal generator, a Fictor driven 
circuit breaker for breaking up the Signal from 
said generator into code characters connected 
to the signal generator, a base, a pair of Surfaces 
on said base having a conductive resistance ma 
terial coated thereon, each of said surfaces hav 
ing a zone of non-conducting material dividing 
each one of said pair of Surfaces into Spaced COil 
ducting zones, said non-conducting ZOneS con 
prising an intermediate area for simulating a 
radio range station and diverging areas extend 
ing therefrom, the non-conducting Spaces of each 
of said surfaces being radially displaced relative 
to the intermediate non-conducting Zone, and 
pickup means having brushes for traveling on 
said surfaces, a rod connected thereto and ex 
tending beyond said base adapted to be noved 
by an operator, and a linkage connecting said rod 
to said base to direct the movement of said rod 
along parallel lines, and means connected to Said 
pickup to render signals picked up by said pick 
up from said conductive material intelligible. 
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