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Editorial Notes and Comments .

The work of the Aerial Experiment Association was suddenly interrupted on the 17th of
September, 1908, by the lamentable death of Lieut. Selfridge in the accident to the Wright
Brothers flying machine at Washington, D. C.

On Friday, Sept. 18, the Chairma a n accompanied by Mr. F. W. Baldwin, left Baddeck for
Washington where they arrived Sunday, Sept. 20, and were joined by Mr. G. H. Curtiss
and Mr. J. A. D. McCurdy from Hammondsport, N.Y.

On Monday, Sept. 21, a meeting of the Aerial Experiment Association was held at 1331
Connecticut Avenue, Washington, D.C.

Mr. McCurdy was elected Secretary of the Association, and resolutions were passed
relating to the death of Lieut. Selfridge, and a resolution of sympathy for Mr. Orville Wright.

On Friday, Sept. 25, Lieut. Selfridge was laid at rest in the Natio ? n al Cemetery at
Arlington, Virginia; He was given an impr r e ssive military funeral. Three volleys were fired
over his grave by his comrades in arms, and the ceremonies terminated with the bugle call
“taps” or “put out the lights”.

The Honorary pall-bearers represented the Army and Navy the Aerial Experiment
Association, and the Aero Club of America.
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For the Army appeared Major Squier, Acting Chief Signal Officer, and Lieut. Winter of the
aeronautical Dept. of the Army For the Navy appeared Lieut. Creecy of the U S Marine
Corps reprsenting the aeronautical Dept. of the Navy.

The Aerial Experiment Association was represented by Alexander Graham Bell, Chairman,
Mr. F. W. Baldwin and Mr. J.A. D. McCurdy (Mr. Curtiss was unable to attend). 2 2 The
Aero Club of America was represented by a Committee consisting of Mr. Octave Chanute
of Chicago, Chairman, Prof. A. F. Zahm of Washington, D.C., and Mr. George Oakley
Totten, Jr. of Washington, D.C., and Mr. Hammer of New York.

On Saturday morning Sept. 26, 1908, a meeting of the Association was held at 1331
Connecticut Avenue, Washington, D.C. Advantage was taken of the presence of Mr.
Edward A. Selfridge, father of Lieut. Selfridge, and the legal representative of his heirs
to pass certain important resolutions which required the unanimous consent of all the
interests involved in the Association.

It was decided to continue the Association under its present organization for another
period of six months ending March 31, 1909; and Mr. Charles J. Bell was appointed
Trustee for the Association.

Messrs. Curtiss, Baldwin and McCurdy accompanied by Mr. Gardiner H. Bell left
Washington for Hammondsport, N.Y., Sunday evening Sept. 27.

Mr. A. G. Bell left Washington, Thursday morning Oct. 1, 1908, and was joined in Boston,
Friday Oct. 2 by Mr. Baldwin and Mr. Gardiner Bell who accompanied him to Baddeck
where they arrived Saturday October 3.

The members of the Association are now distributed as follows:- Mr. A. G. Bell and
Mr. F. W. Baldwin at Beinn Bhreagh, C.B.; Mr. G. H. Curtiss and Mr. J.A.D. McCurdy
at Hammondsport, N.Y., It is understood that Messrs. Curtiss and McCurdy will come
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to Beinn Bhreagh as soon as possible after testing out the new aerodrome No. 4 —
McCurdy's “Silver-Dart”.

3
3 Mr. Gardiner Bell has been appointed assistant editor of the Bulletins of the A.E.A.

The Chairman on behalf of the Association, has addressed a note to the President of the
United States a copy of which is appended suggesting that an officer of the U S Army be
detailed by the War Department to take the place of the late Lieut. Thomas E. Selfridge, as
observer of the work of the A.E.A. in the interests of the U S Army. A.G.B.

4
WASHINGTON MEETING SEP t T . 21, 1908.

The following resolutions were adopted at a meeting of the A.E.A., held at 1331
Connecticut Avenue, Washington, D.C., Sept. 21, 1908.

Resolved : That Mr. J.A.D. McCurdy be elected as Secretary of the Aerial Experiment
Association, as successor of the late Thomas E. Selfridge.

SELFRIDGE .

Resolved : That we place upon record OUR high appreciation of our late Secretary,
Lieutenant Thomas E. Selfridge, who met death in his efforts to advance the art of
Aviation. the Association laments the loss of a dear friend and valued associate. The
United States Army loses a valuable and promising officer: And the world an ardent
student of Aviation who made himself familiar with the whole progress of the art in the
interests of his native country.

Resolved : That a Committee be appointed by the Chairman to prepare a biography of the
late Thomas E. Selfridge for incorporation in the records of the Association.
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Resolved: That a copy of these resolutions be transmitted to the parents of Lieut.
Selfridge.

ORVILLE WRIGHT .

Resolved :(—That the members of the Aerial Experiment Association herewith extend

to Mr. Orville Wright their deepest sympathy for his grief at the death of their associate,
Lieut. 5 2 Selfridge. We realize that in this pioneering of the air the unforeseen must
occasionally be disastrous. We hope sincerely that Mr. Wright will soon recover from the
serious injuries he has sustained, and continue, in conjunction with his brother, Mr. Wilbur
Wright, his splendid demonstration to the world of the great possibilities of aerial flight.

WASHINGTON MEETING SEPT. 26, 1908 .

A meeting of the A.E.A. was held at 1331 Connecticut Avenue, Washington, D.C.,

Sept. 26, 1908. Present: Dr. A. G. Bell, Mr. F. W. Baldwin, Mr. G. H. Curtiss, Mr. J.A.D.
McCurdy, members of the Association; also present by invitation: Mr. E. A. Selfridge, MR.
S. W. Selfridge, Mr. J. S. Selfridge, Mr. Octave Chanute, Mr. Gilbert H. Grosvenor, and Mr.
Gardiner H. Bell.

The special object of the meeting was to consider the fu ? t ure of the Association as
affected by the death of Lieut. Thomas E. Selfridge.

For the information of Mr. E. A. Selfridge, father of the late Lieut. Thomas E. Selfridge,
an address was made by the Chairman giving the history of the Aerial Experiment
Association, and explaining what interest the late Thomas E. Selfridge ha s d in the work
of the Association. The address was taken down by a stenographer and will appear in a
forthcoming Bulletin?

Opportunity was taken of the presence of Mr. E. A. Selfridge, legal representative of the
heirs of the late Thomas 6 3 E. Selfridge to pass resolutions requiring unanimous action o
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n the part of the Association, Mr. E. A. Selfridge voting in the name and stead of his son,
the late Thomas E. Selfridge, so as to obtain the unanimous consent of all the interests
involved. The following resolutions were adopted:—

(1) Resolved: That the legal representative of the heirs of our deceased member, Lieut.
Thomas E. Selfridge shall have the right to attend any of the meetings of the Association
and vote at such meetings in the name and stead of the late Thomas E. Selfridge; and
that, in all matters requiring the unanimous consent of the members, the consent of the
said representative of the late Thomas E. Selfridge shall be required.

(2) Resolved: That the Association recognize Mr. Edward A. Selfridge of 2615 California
Street, San Francisco, California, as the legal representative of the late Thomas E.
Selfridge.

The above resolutions (1 and 2) were adopted by the unanimous votes of the surviving
members, Messrs. Bell, Curtiss, Baldwin and McCurdy.

The following resolutions (3 and 4) requiring the unanimous consent of all the interests
involved were then adopted.

(3) Resolved: That the Aerial Experiment Association be continued under its present
organization for another period of six months, ending March 31, 1909.

Unanimously adopted, T t he vote of Mr. Edward A. Selfridge being accepted as the vote
of the late Thomas E. Selfridge

(4) Resolved: That Mr. Charles J. Bell, President of the American Security & Trust
Company, be appointed Trustee of the Aerial Experiment Association to receive and
distribute the proceeds of the work of the Association in accordance with the article of
agreement of organization, and of resolutions of the Association.
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Unanimously adopted, the vote of Mr. Edward A. Selfridge being received as the vote of
Thomas E. Selfridge deceased

Mr. Edward A. Selfridge gave his consent to the publication, outside of the Association,

of an article written by the late Lieut. Thomas E. Selfridge entitled, “A Brief Sketch of the
Progress of the Art of Aviation”, which appeared in Bulletin No. Il issued Monday July 20,
1908; and Mr. Octave Chanute kindly consented to revise the article before publication as
to data and references but not as to the sense of the article.

The following resolution was then moved by Mr. Curtiss seconded by Mr. Baldwin:—

(5) Resolved: That the official headquarters of the Association be removed from
Hammondsport, N.Y., to Beinn Bhreagh, Near Baddeck, Nova Scotia, on the first of
October, 1908. Unanimously adopted.

8

Letter from Mauro, Cameron, Lewis & Massie .
To Dr. A. G. Bell, Washington, D.C.

Washington, D.C., Sept. 24, 1908 :— Will you please forward to us a copy of the dictation
from which you read last night, differentiating the A.E.A. structure from the Wright
machine, as Mr. Cameron feels that the same will be of great value to him in preparing the
specification of the case which he has in hand.

(Signed) Mauro, Cameron, Lewis & Massie.
Reply by Dr. Bell .

To Mauro, Cameron, Lewis & Massie, 620 F Street, Washington, D.C.

Bulletins, from October 5, 1908 to December 28, 1908 http://www.loc.gov/resource/magbell.14100102



Library of Congress

Washington, D.C., Sept. 29, 1908:— | have been looking over the patent of the Wright
Brothers, No. 821, 393, May 22, 1906 to see how our method of lateral control differs from
theirs. | give you a few thoughts upon the subject which may perhaps be of assistance

to Mr. Cameron in preparing our specification of the case. At the same time this note will
answer your note of September 24th as it contains the substance of the dictation you refer
to besides other points.

9

Difference between the Wright Brothers Machine and our Hammondsport Machines .
1. The framework of the Wright Brothers machine is flexible, ours is rigid.

2. It is a necessary feature of their machine that the framework should be flexible in order
to permit of distortion, so that the aeroplanes may be twisted in accordance with their
method of lateral control.

In our machine the framework is a stiff and rigid truss, specially designed to resist
distortion and twisting strains; and we do not, and cannot, twist our aeroplanes, or distort
the framework upon which they are stretched.

3. In the Wright Brothers machine, in operating the lateral controls, each aeroplane is
given a twist along its entire length, so that each aeroplane surface is given a helicoidal
warp or twist; and this kind of action is preferred by them for the reason that it gives a
continuous surface on each side of the machine which has a gradually increasing or
decreasing angle of incidence from the center of the machine to either side.

In our machine we have no kind of action at all analogous to this. We do not twist our
aeroplanes, or any portion of them, for any purpose whatsoever: Indeed we look upon this
kind of action as distinctly detrimental from a structural point of view; and our form of truss
is specially designed to prevent it.
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4. In the Wright Brothers machine the twisting of the supporting surfaces does not fully
accomplish the result at which 10 2 they aim. They require to combine, with the twisting
action of the aeroplanes, a steering movement of the vertical rudder at the rear.

Our lateral rudders by themselves accomplish the desired result without any co-operation
with the vertical rudder.

This seems to be an important point of difference worthy of elaboration. The Wrights say
(page 4, line 16 to 35).

***\When the lateral margins of the aeroplanes are so turned in the manner herein

before described as to present different angles of incidence to the atmosphere that side
presenting the largest angle of incidence, although being lifted or moved upward in the
manner already described, at the same time meets with an increased resistance to its
forward motion, and is therefore retarded in its forward motion, while at the same time
the other side of the machine, presenting a smaller angle of incidence, meets with less
resistance to its forward motion and tends to move forward more rapidly than the retarded
side. This gives the machine a tendency to turn around its vertical axis, and this tendency
if not properly met will not only change the direction of the front of the machine, but will
ultimately permit one side thereof to drop into a position vertically below the other side with
the aeroplanes in vertical position, thus causing the machine to fall.

This is a confession by the Wrights themselves that the twisted aeroplanes do not
accomplish the object they had in view. They require to include another element (the
vertical rudder) in their combination in order to obtain our result. They say (p. 4, line 54 to
64).

***\We do not limit ourselves to the particular description of rudder set forth, the essential
being that the rudder shall be vertical and shall be so moved as to present its resisting-
surface on that side of the machine which offers the least resistance to the atmosphere, so
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as to counteract the tendency of the machine to turn around a vertical axis when the two
sides thereof offer different resistances to the air.

11

3 5. The expression “when the two sides thereof offer different resistances to the air”
suggests the idea that perhaps under some circumstances the two sides might not offer
different resistances to the air in which case the assistance of the vertical rudder would not
be required: It is only “when” they do so that it is needed.

The language of the specification is thus somewhat misleading; for a little consideration
will show that the twisting of the aeroplanes to any practicable extent is incapable of
producing the righting effect desired, without at the same time causing the two sides of
the machine to offer different resistances to advance through the air.— The vertical rudder
is an essential element in their combination. A little further discussion of the point will
demonstrate this proposition.

6. The word “aeroplane”, as used in the Wright specification, is defined to mean “the
supporting-surface or supporting-surfaces by means of which the machine is sustained in
the air”

Now it is obvious that the machine will not be sustained in the air unless the air pressure is
greater below the supporting-surfaces than above. The necessary condition of support is
that the upward pressure from below must exceed the downward pressure from above, by
the weight of the machine; otherwise the machine will fall.

This means that the aeroplanes that sustain the machine in the air must be tilted up in
front, at a positive angle to the line of advance, so as to permit of an excess of air pressure
from below. Even though it might be structurally possible to depress the front edge below
the line of advance, 12 4 at a negative angle, it would not be practicable so to do; for the
aeroplane, robbed of its support below would fall, and the excess of pressure acting upon
the upper surface of the aeroplane would still further hasten its fall. The aviator who should
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twist his aeroplane to the extent of making a negative angle with the line of advance would
speedily find himself in the position of Pat when he sawed off from the tree the branch
upon which he sat.

So long as the instrumentalities involved in the twisting process are the “supporting-
surfaces that sustain the machine in the air”, it is obviously impracticable to turn the
surfaces at either end so as to make a negative angle with the line of advance; at both
sides the angle must be positive: That is, the surfaces must be tilted up in front at both
ends. It is only practicable therefore to twist the aeroplanes sufficiently to present a
different angle of incidence to the air at the two ends, both angles being positive. The side
having the greater angle of incidence will experience more resistance to advance than
the other; and thus produce a tendency to rotate about the vertical axis of the machine,
necessitating a contrary steering action of the vertical rudder to prevent disaster. The
vertical rudder is therefore an essential element in the combination of instrumentalities
employed by the Wrights.

In our machine it is not so and for the following reason:—

The surfaces employed in our lateral rudders do not form any part of “the supporting-
surfaces that sustain the machine in the air”, and hence can be turned at a negative 13
5 angle to the line of advance without robbing the whole of one side of the machine of
support, which would be the result of twisting one side of the Wright's aeroplane to a
negative angle.

When our machine advances through the air, say upon a horizontal path, the lateral
rudders themselves are horizontal. Their surfaces are parallel to the line of advance, not
tilted up in front as in the case of supporting-surfaces. They are not, normally, supporting-
surfaces at all; being merely appendages driven edgeways through the air.

In operating the lateral rudders the rear portion of one rudder is depressed, and the rear
portion of the other elevated, and to an equal extent. The angles of incidence, one positive
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and the other negative, are equal; and the resulting resistance to onward advance is the
same at either side of the machine, so the operation of the rudders does not tend to turn
the machine about a vertical axis, but permits it to continue its t r ectilineal path without
disturbance while the rudders perform their proper function of righting the machine after a

tip.

Even though it should be held that the twisted aeroplanes of the Wright Brothers machine
act as lateral rudders, or are lateral rudders themselves in effect, still it is obvious that they
are not the equivalents of our lateral rudders, for an additional element is required in the
Wright combination (the vertical rudder), to produce our result.

While the twisting of the aeroplanes is the method preferred by the Wright Brothers, and
the only method shown 14 6 by them, their specification declares that their invention is not
limited to this particular construction, but includes (p. 3, lines 41 to 45)

“Any construction whereby the angular relations of the lateral margins of the aeroplanes
may be varied in opposite directions with respect to the normal planes of said aeroplanes”.

Again they say (p. 5 lines 74 to 76)

“Our invention is not limited to this form of construction, since it is only necessary to move
the lateral marginal portions etc”.

Moving the “lateral marginal portions of the aeroplanes” is then the essence of the Wright
method. The one essential ingredient of their combination. If we do this we infringe their
patent according to their own declaration. But if we do not, do we infringe? Here we have
the utmost scope of their invention defined in their own words; and yet it seems to me they
do not cover our case.

In our machine we do not move “the lateral margins of the aeroplanes” at all; and could not
move them, even if we so desired, on account of the rigid nature of the trussing employed.
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Of course we must anticipate an attempt to show that our lateral rudders are the lateral
margins of the aeroplane.

| think we may hopefully assume the position that our lateral rudders, so far from being
the lateral margins of the aeroplanes, are not even “aeroplanes” at all in the sense that
term is employed in the Wright specification. Of course they are substantially flat surfaces:
But they are not “the supporting-surfaces by means of which the machine is sustained

15 7 in the air”: They are not “portions” of those surfaces whether “marginal” or not: They
are not “supporting-surfaces” at all, for their surfaces are normally parallel to the line of
advance, and are normally driven edgeways through the air without being inclined at an
angle (or rather their angle of incidence is zero), whereas a positive angle of incidence,
however small, is necessary to bring about “support”. | think we can show clearly that our
lateral rudders are quite distinct from “the lateral margins of the aeroplanes”, by exhibiting
the scope of our invention and dwelling upon cases which could not by any possible
reasonable construction be declared to be covered by the expression, “the lateral marginal
portions of the aeroplanes”.

Our lateral rudders are mere appendages which may be placed in any convenient location
in the machine so long as they are oppositely or symmetrically arranged on either side of
the longitudinal axis of the machine.

We prefer to place them beyond the lateral end of the aeroplanes so as to obtain as great
a leverage as possible: But they may be placed between the aeroplanes, in front of them
or behind them, above them or below them, in fact their exact location is immaterial to their
mode of operation.

We might even have a series of such rudders arranged radially, like the vanes of a wind
mill, around the longitudinal axis of the machine. (see diagram). This is a most interesting
case, suggesting the advisability of avoiding the use of the word “lateral”.

16
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8 Some of these rudders could hardly be considered as lateral rudders. Take the vertical
pair for example (ab).

The function of our rudders (“balancing rudders”?) is to turn the machine around a
longitudinal axis as desired, without turning it around a vertical axis.

Any two of these opposed vanes would do the work. Take for example the vertical pair
(ab) in which the surfaces, as in all the other cases, are normally parallel to the line of
advance being driven edgeways through the air. Here, however, the surfaces are normally
vertical instead of horizontal.

Now when we move these vertical rudders (ab) to one side, are we moving “the lateral
margins of the aeroplanes”? Assuredly not.

Here it is obvious to the blindest eye that we are dealing with a different thing altogether. ?
B ut the operation of the vertical pair (ab) does not differ in principle from that of the
horizontal pair (cd) which constitute, substantially, the rudders we use.

| am decidedly of the opinion that our invention is not covered by the Wright Brothers
patent. If we can only grasp, and express, the essential features, | am inclined to think we
may obtain an independent patent of value which will not be subordinated to the Wright
Brothers patent in any respect.

(Signed) Alexander Graham Bell.
17
A Note by Mr. Edmund Lyon .

Washington, D.C., Sept. 29, 1908 :— The Wright Brothers in their lateral control rely
wholly upon varying the support of different portions of their aeroplane by means of a
twisting feature. All parts of the plane necessarily retaining more or less of their lifting
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power. The total amount of lift in their plane being variable when the medial axis maintains
a constant angle to its vertical axis.

In the Hammondsport idea, however, the amount of lift is unchanged by any action
whatever of the lateral rudders. When in normal position the lifts of these rudders are both
zero and when in operation the resultant effect of the two rudders will be zero, the positive
effect of one being exactly counterbalanced by the effect of the other. The lift of the entire
plane will not for one instant be increased or decreased by any action whatever of these
lateral rudders.

The Wrights idea changes constantly the lifting power of their machine, whereas the
Hammondsport idea leaves the lifting power invariable.

(Signed) Edmund Lyon.
18
WORK OF BEINN BHREAGH LABORATORY: by William F. Bedwin, Superintendent.

Aerodrome No. 5.

Aerodrome No. 5 has now begun to look like a real flying machine. The beading of the
machine is practically completed and its weight, as it is suspended from the ceiling of

the Aerodrome shed is 160 Ibs. It contains 3690 winged cells assembled in the manner
shown in photograph (Bulletin No. IX, pp 31-32). The center section is not in the machine.
Appended is a photograph of the best view we could get of the machine in the Aerodrome
shed, it being very inconvenient to remove it to the outside in its present condition.

The full-sized model of the center sectigon of aerodrome No. 5 has been completed

with its metal fastenings etc., and is suspended in a frame at the Kite House for study
purposes. The weight of this center section, photograph of which is shown in Bulletin No.XI
p. 25 is 54.5 Ibs.
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Material for guy wires, turn buckles etc. etc., has been ordered from Hammondsport and is
expected here daily.

Aerodrome No. 6 .

CORRECTION :— | would like to correct two errors that appeared in Bulletin No. XII

in relation to the eight foot pitch, double propellers used on the Dhonnas Beag. These
propellers are 7 ft. diameter instead of 6 as stated, and the new double propellers which
have a pitch of 30 degrees at tip 19 2 are 2.28 meters diameter instead of 2.08 as stated.

On Sept. 29, 1908, an experiment was made with these new double propellers, which are
now mounted on the Dhonnas Beag geared 8—40. The following results were observed:
— Maximum pull 107 Ibs., steady pull 90 Ibs; rotation of engine 695 in 30 seconds, giving
a rotation of propeller of 1390 rpm. In this experiment the engine turned up very nicely.
No run was tried over course as | thought this part of experiments should be deferred until
Mr. Baldwin returned. A description of the construction of these propellers is given in my
report, Bulletin No. XII p. 15. Photographs of the propellers separately, and on reverse
gears, and mounted on the Dhonnas Beag are appended.

The model for aerodrome No. 6, Oionos type, is complete so far as the oblique surfaces
are concerned. It is composed of one meter tetrahedral cells covered with nainsook, these
cells are made up of the 50 cm triangles referred to in Bulletin No. I, p. 31, and interlace
one another in single Oionos form as shown in appended photograph. On account of

the unfinished condition of structure, it was necessary to photograph upside down. At

the points of inter-section of these cells there are thirteen horizontal surfaces inserted
each 50 cm by 50 cm. On the top of the structure is will be placed a horizontal surface 7
meters long by 1 meter wide, making a total horizontal surface of 10.25 square meters. No
attention has been paid as yet to putting on body part of machine. | thought it better to go
ahead and build the whole wing structure, and then cut out a portion of the center to insert
body. My reason for doing 20 3 it in this way was, that | could get the whole material lined
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up more truly and at the most, all | will have to cut out will be one 50 cm inverted cell, and
a square surface 50 cm by 50 cm.

The wooden members of this construction are made very light only 8 millimeters by 4
millimeters in cross-section. It is proposed to strengthen these members by a system of
wiring suggested by Mr. Baldwin.

| have found considerable u d ifficulty in keeping the Dhonnas Beag perfectly water-tight,
and discovered that in carrying it in and out of the building, we have started cracks in

the planking due to the strains of lifting it in and out of the water. Considering this | have
thought it better to make a cradle to set the boat in, and have placed a set of rollers on the
platform and floor so that it can be run in and out without any undue strains to the hull. |
think this will be more satisfactory than the old way of launching.

| have written to a Boston firm asking quotations on cedar planking 3/16 of an inch thick to
be used for the boat part of aerodrome No. 6. | think this material will be much lighter and
better for the purpose than the cyprus used in the Dhonnas Beag.

The double pro ? p ellers on the Dhonnas Beag weigh only about 8 Ibs each, and are
remarkably stiff and strong.

Appended is a photograph of a propeller being made at the Laboratory by Mr. C. McLean.
It will be noticed that one blade is expanded and one contracted. It is proposed to have
this fitted so that the blades can be expanded during rotation. W. F. B.

21

22

1908 SEP 28 166. Dec 1908 Sept. 29 th Smd
23

1908 SEP 28 168 Dec 1908 Sept 29 th Smd
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24

172 Taken 1908 Sept 29 th Smd

25

174 Taken 1908 Oct 2 Smd Dec 1908 Oct 2 Smd
26 27

ON THE DEATH OF SELFRIDGE.

(Extract from letter from Mrs. Bell).

? B addeck, Nova Scotia, Sept. 20, 1908:— | can't get over Tom's being taken. | can't
realize it, it doesn't seem possible. Isn't it heart breaking? Yet and yet it is better for him
than to die as poor Langley did. He was so happy to the very end. | know he would have
said he was having the time of his life, and though he must have realized his danger

in those last seconds, he would still hope to escape, and he had no time for unavailing
regrets. It was the happiest way death could come to him now, but why need it have
come now when he was ready to put to his country's use all the results of his long patient
preparation.

| feel | never realized how dear and good he was. | find all the old women here heart
broken for his dear sake, he was so good to them, and what higher testimonial could a
young fellow have. How few will turn aside in their gay happy lives and full interests to
be kind to the broken old women with nothing attractive about them, but that they were
women and he a knightly boy.

I miss the thought of him so. Nobody ever did so many little things for me as he. Others
have loved me more of course, but he just saw the little things, pushing up my chair at

table, or bringing a screen to shut off a draught, all so quietly and unobtrusively no one
noticed.
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| am so sorry for you in this breaking of your beautiful Association. But it was beautiful and
the memory of it will endure:—"Bell, Curtiss, Baldwin, Selfridge, and McCurdy”. 28 2 It was
indeed a “brilliant coterie” as one paper said. Do anything you think best, but let the A.E.A
be only those to the end, and then take some other name.

Give my love to them all, and let's hold tight together all the tighter for the one that's gone.
Casey called me the “little mother of us all”, and so | want to be; | love all our boys, and
there can't be any others just the same, etc.

(Signed) Mabel G. Bell.
29

Bell to Curtiss .

Mr. G. H. Curtiss, Hammondsport, N.Y.

Washington, D.C., Sept. 29, 1908 :— | notice in the newspapers this morning that the
Wright Brothers have applied through their sister, Miss Wright, for an extension of time on
their contract amounting to about nine months.

While the War Department is inclined to favor this extension it is disappointed that the
Officers of the Signal Corps should be deprived for so long a time of the opportunity of
experimenting with heavier-than-air flying machines. Through Wilbur Wright, the Officers
of foreign armies will be able to gain experience in the use of such machines; whereas in
our own army we must await the recovery of Orville Wright, or the return of Wilbur Wright
to this country.

Now why cannot the Aerial Experiment Association offer its services at this juncture? We
are not in any sense competitors of the Wright Brothers in the matter of their contract
with the Government. We are an experiment association, pure and simple, carrying on
experiments to promote the art of aviation in America. One of the reasons for associating
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Lieut. Selfridge with us was that the United States Army should have the benefit of our
experiments through an Officer specially detailed to observe them. We now have two
aerodromes (No.3 and 4) ready to fly, and why should we not offer the War Department
the use of these aerodromes for experimental purposes while they are waiting for Orville
Wright to recover. If you and the other members of the A.E.A think well of this idea
telegraph to me upon receipt of this at once, and | will invite Major 30 2 Squi e r s to go to
Hammondsport and look over our machines, or detail an officer to report upon them, and
express to him our desire to be of assistance to the War Department in this matter without
in any way interfering with their dealings with the Wright Brothers. | can say that we are
their friends, and not their competitors, and will not do anything that would interfere with
their contract with the Government.

| suppose you are now starting on some flights with the June Bug to show Casey the
advance you have made in gaining skill in the manner of its operation. There is only one
thing | am afraid of in regard to these experiments, and | had quite a serious conversation
with Douglas McCurdy about it. The temptation is strong to attempt to carry two men in
the June Bug, or in the Silver-Dart, because Orville Wright, Wilbur Wright and Farmam
or Delagrange have done it. | do not want you, or any of you to attempt it. It has already
been done by others and of course we know that we can do it too, but | do not think that
we have any right to run unnecessary risks and am not at all in sympathy with the idea,
as it cannot advance our experiments, and it might be possible that we might regret it.
Orville Wright, the most experienced aviator of the world, and probably the best, has lost
poor Selfridge. Do not let us, with less experience, run any risks of this kind. Nothing can
be gained by it, and the weight of another man — a mere mass of lead, and not a living
human being, would serve just as well to demonstrate the capabilities of our machine.
We would justly lay ourselves open to severe 31 3 criticism were we to make such an
experiment without adequate reason for so doing. | cannot speak too strongly on the
matter. Remember Selfridge.
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Yours sincerely, (Signed) Alexander Graham Bell.
TELEGRAPHIC REPLY TO ABOVE..
(Curtiss to Bell)

To Dr. A.G. Bell, Parker House, Boston, Mass.

Hammondsport, N.Y., Oct. 1, 1908 :(—Casey and Gardiner arrive Boston Friday morning.
Think well of your idea. All here with you in any action you take.

(Signed) G. H. Curtiss.
32

Bell to President Roosevelt .
To The President of the United States, White House, Washington, D.C.

Baddeck, N.S., Oct. 5, 1908 :—The death of Lieut. Thomas E. Selfridge, in the recent
accident to the Wright Brothers flying machine, has deprived the United States Army of the
services of the only officer acquainted with the work of the Aerial Experiment Association

of which I am Chairman.

On behalf of the Association therefore, allow me to say, that we shall be very glad to give
any information concerning our work to some other officer of the U S Army if desired.

We have, at Hammondsport, New York, an aerodrome available for experimental
purposes, which won the Scientific American Trophy July 4, 1908, by flying one kilometer
in a straight line.

We have another improved aerodrome upon the same model which is expected to take the
air in about two weeks at Hammondsport, New York.
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We have also at Beinn Bhreagh, Near Baddeck, Nova Scotia two other aerodromes partly
completed, of entirely different construction which will probably be ready for trial in the
early part of November.

We shall be glad to submit all these aerodromes, and the whole past work of the
Association, to any officer properly detailed by the War Department, and afford him every
opportunity for making experiments with our machines.

(Signed) Alexander Graham Bell Chairman of the A.E.A.
33

WHAT THE WORK OF THE AERIAL EXPERIMENT ASSOCIATION MEANS by Carl
Dienstbach.

When the first Hammondsport motor-aeroplane was built, the greatest achievement in
power-flight before the public was the Voisin-Farman machine. It was therefore most
natural to build the “ R ed Wing” on similar lines. There was indeed no true “rear cell” in
the first construction, but the horizontal-vertical “wea ?? th er-vane” behind, very soon
developed into a regu a | ation “cell”. While the “Red Wing” contained indeed virtually
every part of the Farman machine, it still was superior. The “tail” in the rear cell was much
smaller in proportion, and rectangular instead of forming a cube, and there was no dihedral
angle — that imperfect method of maintaining side equilibrium.

The “Specialty” of all Hammondsport machines, vise-curving the wings toward each other
at their tips, while originally only an archi-tectonic feature, that means, adapted only in the
interest of a specially strong and light pattern, embodied at the same time two important
aerodromical advantages.

Its natural consequences was a narrowing of the wings toward the tips. Lilienthal first
explained scientifically how this increases the efficiency of the surface as a whole in
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“narrowing the supporting air wave at its lateral margins, and preventing it from breaking
up into eddies at the sides”.

It also tended to facilitate turning, as it became instructively evident to everyone who had
seen Farman's machine fly after the “June Bug”.

34

2 But it not only increased the efficiency of the surfaces but also the lateral stability. A little
reasoning will show that it shielded the marginal portions of the wings from being lifted by
the air current unless it came straight from the front . The effect of side gusts was thus
minimized from the outset.

Moreover: The effect of shoving the machine sideways, which might be expected to some
slight degree from a side gust striking the “spindle-shaped” body represented by the side
elevation of the machine, tended further to decrease the excess of lift (one the side first
struck) it would have produced in machines of the ordinary type.

The reason is very clear: The machine would thus yield to the impulse, and that means,
that its lift, in this sideways sense, would be diminished in much the same way as that of a
kite of which the flying line has been severed, and which is receding before the wind. Also
this yielding of the machine might cause a certain compensating “pseudo-wind gust” from
the opposite side at the moment of the first impact, as the machine might be itself pushed
sideways against air, which, in the lateral sense, was yet “still” during the first instant.

In the “Red Wing” the upper wing-tips overlapped the lower, and there was therefore
more down-bent tip-surface than compensating up-bent one. The effect was therefore like
having a plane with down-bent tips, and it is known, that this shape is really the best for
side equilibrium, for the simple reason that a side gust which naturally tends to lift the side
it strikes is neutralized by the downward pressure it exerts at 35 3 at the same time one
the down-bent side tip. This is no mere theory, but the outcome of practical experience
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with the Wright gliders. So even the “Red Wing” possessed evidently a high degree of
automatic lateral equilibrium.

The excellence of the tip-control since introduced and its superiority in not producing any
one-sided drift and not requiring any compensating action of the rear rudder, over the
Wright Brothers tip-control is evident. It is also, in the last machine the “Silver-Dart”, fully
as powerful as the Wright's device. What the moveable tips may comparatively lack in
surface, is made up by their greater leverage, being disposed at the ends of longer and
narrower wings.

It is most significant fo t r the keen judgment which has controlled the Hammondsport
experiences, and which has so fully made the best of its experiences, that the Wright
Brothers views about the fallacy of seeing in a rear cell a really beneficial stabilizer under
any but exceptional conditions, were arrived at independently.

Similarly it was found, that the horizontal front rudder, as well as the vertical rear rudder
had to be powerful and capab e | e of exerting a very strong effect in emergencies.

The outcome of the development gone through in three tentative constructions seems, that
aeroplane No. 4, the “Silver-Dart” has become a machine which reaches fully the level of
the Wright flyer.

There might be unfinished points: The exact proportions of the leverage in the rudders to
their surface and to the measurements and proportions of the whole machine might not
yet have been hit. There might be avoidable dead resistance in 36 4 part of the framing
(front control support). There may still be imperfections in the shaping of details (front ends
of wings etc.) in which all the Wright Brothers ha d a larger experience to guide them; but
there seems a superiority in the way the controlling devices are operated (the latter all act
independently from each other and are put in action by seemingly more convenient and
natural means, steering wheel, fork around body, etc) to fully make up for that all.
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So it seems perfectly true, that a man, with sufficient skill to make record-breaking flights
with the Wright machine, might do at least fully as well with the tailless, tip-controlled,
powerfully steered, reliably-motored “Silver-Dart”; and a splendid future lies before the
Hammondsport experimenters.

It must not be forgotten moreover, that they attain so far their achievements under rather
adverse conditions of the testing grounds.

(Signed) Carl Dienstbach.
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1

Editorial Notes and Comments .

The work of the Aerial Experiment Association was suddenly interrupted on the 17th of
September, 1908, by the lamentable death of Lieut. Selfridge in the accident to the Wright
Brothers flying machine at Washington, D.C.

On Friday, Sept. 18, the Chairma a n accompanied by Mr. F. W. Baldwin, left Baddeck for
Washington where they arrived Sunday, Sept. 20, and were joined by Mr. G. H. Curtiss
and Mr. J. A. D. McCurdy from Hammondsport, N.Y.

On Monday, Sept. 21, a meeting of the Aerial Experiment Association was held at 1331
Connecticut Avenue, Washington, D.C.

Mr. McCurdy was elected Secretary of the Association, and resolutions were passed
relating to the death of Lieut. Selfridge, and a resolution of sympathy for Mr. Orville Wright.

On Friday, Sept. 25, Lieut. Selfridge was laid at rest in the Natio a n al Cemetery at
Arlington, Virginia; He was given an impr r e ssive military funeral. Three volleys were fired
over his grave by his comrades in arms, and the ceremonies terminated with the bugle call
“taps” or “put out the lights”.

The Honorary pall-bearers represented the Army and Navy the Aerial Experiment
Association, and the Aero club of America.

For the Army appeared Major Squier, Acting Chief Signal Officer, and Lieut. Winter of the
aeronautical Dept. of the Army For the Navy appeared Lieut. Creecy of the U S Marine
Corps reprsenting the aeronautical Dept. of the Navy.
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The Aerial Experiment Association was represented by Alexander Graham Bell, Chairman,
Mr. F. W. Baldwin and Mr. J.A.D. McCurdy (Mr. Curtiss was unable to attend).

2

2 the desire to publish the whole work in parts in his Magazine. | stated that there was no
objection on the part of the Association to the republication of this article, but that of course
it would be necessary for him to obtain the consent of the author himself. Before he could
do so the accident to the Wright Brothers flying machine occurred, and he was unable to
obtain the permission of the author, although | am sure that Lieut. Selfridge would have
been only too glad to give his consent had he known of the correspondence.

| have just received the following note from the Editor of Aeronautics refer r ing to the
matter:—

COPY . AERONAUTICS, Broadway and 57th Street, New York. New York, Sept. 30, 1908
Dr. Alexander Graham Bell, Hammondsport, N.Y. Dear Dr. Bell:—

Referring to Lieut. Selfridge's as to Aviation, would it be proper to publish this history in
the Magazine? The City Editor of the Philadelphia Inquirer has asked me to beg the same
privilege from you for his paper, and if permission is granted, | would furnish him with the
copy. | have made a copy of the history, and will return your copy to Nova Scotia.

Please accept my sincere thanks for the privilege of seeing this, and trust there will be no
objection to printing it, as | know of no other work that is as concise, and, at the same time,
complete as this.

(Signed) E.L. Jones.

Of course it would be possible for us to have the volume printed without any expense to
us by taking advantage of the request from the Editor of Aeronautics. He w ¢ could print 3
3 itin parts in his magazine, and give us a number of copies to be bound up in book form
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for presentation to personal friends of Lieut. Selfridge, and to public libraries. The only
guestion is whether the printing and illustrations would be sufficiently good for our purpose.
The illustrations that appear in Aeronautics are not of the best, nor indeed does the paper
used in the Jour r n al admit of very fine reproductions. There is another consideration,

the volume would be sufficiently important to be presented to the public through a suitable
publisher; a large number of copies could undoubtedly be sold. | propose to write to

the Editor of Aeronautics requesting him to take no action in the matter until we have
considered fully what to do.

My present idea is to submit the manuscript to Mr. Chanute for correction, and make a
collection of photographs to illustrate it. We would then publish the book and present the
copyright to Mr. E. A. Selfridge. We could allow “Aeronautics” to reprint the article in parts
at their own expense, or do the printing for us if the Editor will use such quality of paper as
we approve. We could supply him with plates to make suitable illustrations and make an
arrangement with him by which we could pay a portion of the expenses in order to secure
a satisfactory publication. This would be cheaper for us than if we were to assume the
whole cost of publication ourselves. The plan would also assist the Journal “Aeronautics”
and it is certainly consistent with the objects of the Association to give a helping hand

to such a Journal during its period of infancy. | should be glad to hear the views of the
members of the Association individually regarding the suggested memorial to Selfridge.
A.G.B.

4
McCurdy to Mrs. Bell .

To Mrs. A. G. Bell, Baddeck, N.S.

Hammondsport, N.Y., Oct. 2, 1908 :(— About Mr. Bell coming to Hammondsport:— The
“Silver-Dart was all ready absolutely, all but the engine which is well under way, and we

expect to start flying within two weeks time at the outside.
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Now Mr. Bell said that he would like to come here, if we were all ready to fly at once, but
as we were not, there really was nothing for him to do except look at the machine. He
was awfully nice about it, and said that he would come if he could be of any use to the
game and us, but as it would only mean looking at the structure and going away, and the
structure was in general lines, the same as he had already seen he thought that would go
right through to Baddeck.

He decided at the last to stay over (in Washington) and help out Mrs. Hubbard with her
reception; so Casey and Gardiner came on to Hammondsport with Glenn and myself.

Casey wanted so much to fly. We had hard luck all round and poor Casey didn't get in
the air. Howver that is nothing. It has happened lots of times before with all of us. E I t
was so nice being all together again and talking with each other. The pleasure was only
marred by one thing and that was the absence of old Tom.*** The weather here is getting
pretty bad for flying all the time. Winds blow almost every day. We are staking a lot on the
"Silver-Dart's future with a new engine. It will be such a satisfaction to have the engine
maintain its power indefinitely so that you can come down only when you want to. Casey
and Gardiner left for Boston yesterday J.A.D. Mc?

5

BALDWIN'S EXPERIMENTS WITH HYDROPLANES, OCT. 6, 1908: By Gardiner H.
Bell.

Exp. 1. On Oct. 6, the Dhonnas Beag was tried out with the new propellers. Each of these
propellers is 2.28 meters in diameter with a pitch of 30° at the tips. The boat was tried on
the regular 100 meter course with the following results:—

100 m in 15 sec down

100 min 19 sec up
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200 min 34 sec

In the above experiment no hydroplanes were used.

Exp. 2 . We then put on three sets of hydroplanes each set of four blades inclined at an
angle of about 10°.

FRONT
SIDE
The speed in this case was:— 100 m in 26 sec down.

In trying to turn at the lower end of the course, the rudder became disabled and the
Dhonnas Beag had to be towed home. Throughout the experiment the wind, which was
light, blew down the course.

It may be seen that the hydroplanes were anything but satisfactory, but it is hoped that the
new ones which are to be constructed on a different plan, will give successful results i.e.,
increase the speed instead of diminish it.

6

2 Exp. 3 . After repairing the rudder another experiment was tried in the afternoon with the
same outfit. The boat had no more than gotten headway when the taper pin clinching the
sprocket to the propeller shaft, was sheared off. This ended the experiments for the day.

It may be stated that the trial with hydroplanes was purely an experiment, and that after
familiarizing ourselves with the subject we shall undoubtedly attain better results. G.H.B.

7

BALDWIN'S EXPERIMENTS WITH HYDROPLANES, OCT. 8, 1908: by Gardiner H.
Bell.
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On Oct. 8 the Dhonnas Beag was tried out in view of gaining more knowledge of the
hydroplanes, and the following results have been reported:—

Exp. 1 . Double propellers were used throughout the experiments, 2.28 meters diameter,
and 30° pitch at tips, with the following result:—

100 meters in 24 sec.

At this point the engine acted badly, and a non-vibrating coil was connected up in place of
the former one. In above experiment two front hydroplanes alone were used, causing the
boat to lift out of the water forward about four inches.

Exp. 2 . Same outfit as with experiment 1 with a result:—

100 meters in 25 sec down.

100 meters in 39 sec up.

200 meters in 64 sec

Exp. 3. The forward planes were taken off and the after ones put on, with a result:—
100 meters in 24.5 sec down.
The boat still did not steer well and was towed back.

Exp. 5. Then an experiment was made to try and ascertain the lift of the hydroplanes. The
boat was lifted out of the water, in the rear about three inches (as in Exp. 3) by means of a
spring balance attached at the point where the hydroplanes were. The balance registered
75 Ibs. Hence in experiment 3 the hydroplanes had an approximate lift of 75 Ibs.

G.H.B.
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8
BALDWIN'S EXPERIMENTS WITH HYDROPLANES . By A. G. Bell.

Mr. Baldwin is rather disappointed with the results so far obtained with the hydroplanes he
has employed on the Dhonnas Beag. Without the hydroplanes the boat makes a speed of
about 15 miles an hour; with the hydroplanes this speed is cut down about one-half without
much apparent indication of lifting the boat; so that under the present arrangement the
boat is impeded without any counterbalancing advantage.

Mr. Baldwin thinks that there is no reason why we should not obtain results comparable
to those obtained by Forlanini. We do not, however, know precisely the dimensions and
arrangement of the hydroplanes used by him. We only have the idea of a Venetain Blind
sort of arrangement under water.

The hydroplanes used by Mr. Baldwin consist of blades of iron about 25 x 4 cm, and
about 3 mm thick. There are three sets, each set consisting of four hydroplanes. The total
surface of the submerged hydroplanes is therefore about 1200 sg. cm.

When the frames are vertical the hydroplanes make an angle of 5° with the horizontal

as in Fig. 1. When the frames are sloped forwards as shown in Fig. 2 the hydroplanes
make an angle of about 10°. The encouraging feature of the experiments so far, is that
the speed of the boat is markedly greater with the hydroplanes at five degrees than at ten.
This shows that the hydroplanes are producing some sort of effect, at least so far as drift
is concerned; and it is reasonable to suppose that there is a corresponding effect upon lift
even though we 9 2 have not the means of measuring it. It is to be noted, however, that
the greatest retardation was observed when the framework was sloped forward as in Fig.
2, in which case there was a vertical component of pressure downwards offered by the
vertical framework itself.
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This suggests the thought that it might perhaps be advisable to slope the framework
backwards as in Fig. 3, so that there should be an upward instead of downward
component of pressure due to its resistance. This of course would involve changing the
setting of the hydroplanes to prevent them from being inclined at a negative angle.

It might also be worth considering whether the sloped-back verticals might not alone be
used as hydroplanes. The present hydroplanes have to be made of pretty thick material
to stand the pressure upon them. Whereas, if the verticals were used as hydroplanes

by being sloped backwards sufficiently (see Fig. 4) there would be better economy of
material. The width of the planes extending from fore to aft resisting better the pressure of
the water.

The front edges could be thickened instead of presenting a knife edge if desired, and the
whole arrangement would be somewhat like a hay rake with blades instead of prongs.
A.G.B.

10
FIG 1.

FIG.2.
FIG.3.
FIG.4.
FIGS
FIG 6

FIG.7.
11
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SAFETY: By A. G. Bell.

In the development of the Hammondsport machines a great deal of attention has been
paid to the means of operating the various controls, The steering-wheel by means of which
the front control and the vertical rudder are operated, and the body-fork for working the
lateral controls are undoubtedly convenient; but comparatively little attention has been
paid to the comfort and security of the operator.

| think it would be well to consider what changes might be advisable in the interests of
safety in the event of a serious accident. At present the man is cramped into a small space
with hardly room to move. The only provision for his safety in case of accident seems

to lie in the large extension of the apparatus in the longitudinal and lateral directions. In
making a bad landing one of these extensions comes first to the ground; and, by crushing
gradually in, acts as a buffer to reduce the shock of alighting. The man is saved at the
expense of the machine; and fragility of construction becomes an element of safety.

The tendency of development however, has been to save the machine from damage by
increasing the strength of its parts; but every increase of strength involves increased shock
to the man at the moment of landing. If the machine crushes in, the shock to the man will
be slight; whereas if it does not break, or yield to the blow, the operator will experience the
full effect of the shock.

12

2 In the interests of safety | would suggest that the operator should have something solid
above him to hold on to, and room in front of him to swing forwards and upwards when the
shock occurs, as the bob of a pendulum would do under similar circumstances.

A year or two ago a railroad train carrying American passengers from Liverpool to London
was badly wrecked; and all the people in one of the cars were killed or injured, with the
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exception of one man, who saved himself by swinging freely from some part of the car with
his feet clear of the floor.

Of course any application of the swinging principle to an aerodrome would involve a clear
space in front of the man which would permit his body to swing forwards and upwards
under the sudden shock of a bad landing.

This would involve a change in the arrangement of the steering gear; but on the principle
of considering only one point at a time so as not to have the mind distracted by side issues
which only tend to produce confusion of thought and vagueness of conception, we will

for the moment avoid the consideration of what changes in the steering gear would be
necessary or advisable, and limit ourselves to the central thought of swinging, for safety, in
an emergency.

A simple holding-on strap like those found in street cars would be sufficient to materially
decrease the chances of injury. A universal-joint arrangement like this would require
free space, not only in front of the man, but around him, so that he should not be thrown
against any part of the apparatus.

13

3 It would be a comparatively simple matter to incorporate in an aerodrome a sort of
trapeze bar for the operator to hold on to, and this idea seems to me the most practicable
to form a basis for development.

In a practical aerodrome the center of gravity is in advance of the center of surface, so
that when from any cause headway is lost, the machine tends to dive. Loss of headway
was undoubtedly the cause of the dive that cost poor Selfridge his life. It is against the
disastrous results of such a dive that the operator chiefly needs protection. So long as we
have headway our various controls, which are really rudders, will operate; But all rudders
are useless when headway is lost; and all our aerodromes under such circumstances are
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liable to dive. We should certainly give serious attention to the development of means for
minimizing the danger to the operator.

In an aerodrome like the “June Bug”, in which the front control is carried upon the end
of an extension containing two parallel bars separated by a space there could be little
difficulty in arranging a trapeze bar in front of the man at a convenient elevation across
the longitudinal rods. 14 4 Or the man might sit upon a swing: The longitudinal bars for
example, might afford support for a swinging seat arranged after the manner of parallel
rulers.

This arrangement is capable of development in quite a number of interesting ways. At
first sight the disadvantages seem to outweigh the advantages; but we will avoid the
disadvantages and consider only the advantages, for that is the way to advance an
embryo invention.

While it would never do to have a loose swinging seat alone, it is obvious that the man
could brace himself against a fixed, rigid, foot-rest, and could further support himself by
resting his arms upon the fixed longitudinal supports.

15

5 There are great possibilities of development here. It is obvious that the swinging seat
could be connected by levers so as to operate the front control, or a horizontal tail, or both
combined, in an automatic manner through the weight of the man. At the same time, the
man, through the medium of his fixed foot-rest and the fixed supporting bars on which he
rests his arms, would have full power of adjusting the position of his seat in any way he
chooses. In fact a voluntary movement of his seat could be made his means of steering in
a vertical direction up or down.

The automatic feature too may be of importance especially in an emergency when a man
is apt to lose his head. Suppose the man to be seated on his swing, say with his arms
folded and his feet clear of the foot-rest, then his weight would tend to keep the vertical
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supports of his seat in a vertical position. Now if from any cause the machine should dive,
his seat would swing forwards under the influence of gravity, thus operating the front
control automatically to steer the machine up. Or suppose that the machine from some
cause should move upon an upgrade instead of pursuing a horizontal path the seat would
swing backwards thus operating the front control automatically to steer the machine down.
This automatic action, however, would not interfere with voluntary control of the steering
gear by the operator himself.

In this way the coarse adjustments would be controlled automatically by gravity and the
fine adjustments by the voluntary act of the operator himself. A.G.B.

16
CUTTING EDGES: By F.W. Baldwin.

Dr. Chanute suggested an improvement that could be made in our aero-surfaces of the
Red Wing type which seems to have a very wide application to the general design of
aerodromes or hydro-dromes.

His suggestion was to put the curved edge in front instead of the straight one as in our
present arrangement.

The reason for this change is apparent and yet none of the machines we have at present
are designed with a view to having slanting or curved cutting edges. A wedge naturally
offers less resistance to the air than does a plane driven at right angels to the line of flight.
A great deal of attention is paid to the cross section of struts etc. to insure a fair form, but
none whatwever to the angle at which the strut itself cuts the air. The French expression
“angle of attack” seems to express the idea better than the angle of incidence. Now why
should all our cutting edges, whether of the supporting planes or of the truss itself, be
presented at right angles, so as to offer their maximum resistance?
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Take the case of a simple flat equilateral triangular glider. Compare its efficiency first with
the apex as a cutting edge and then with one flat side as a cutting edge. It offers much
less resistance (i.e., it is a more efficient glider) with the apex leading. In this case twice
the length of cutting edge is presented to the wind at a cutting angle of 60° and it is more
efficient than when one edge is presented at 90° to the wind. Of course there is a limit
beyond which it would not be advantageous to reduce the cutting angle, but it seems to be
17 2 a case in which the two sides of a triangle are better, if not shorter than the third side.

Rushing off to nature to support our ideas by analogy is, | think, very apt to be misleading
unless we have a clear idea of the object served by a certain feature, but as far as | know
from a very limited knowledge of the shape of birds wings the cutting edge never is at
right angles to the line of advance. From a hazy recollection it seems to me that wings fall
under two classes in plan both of which have a slanting cutting edge. Propellers bear out
the same principle. Modern practice in high speed water propellers has been to rake the
blades back radially more and more why?

Why has Mr. Wright employed a propeller which is analagous to type (2) of the birds wing?
18

3 The best form of sails bears out exactly the same idea. Mr. William Fyfe one of the most
successful designers in the world made a large number of experiments to determine the
best shape for the headsails of boats and came to the following conclusion:—

Sail (2) with the long easy cutting angle was much more efficient in windward work than (1)
although both sails have exactly the same area.

In the sail plans for ice-boats (which are more nearly comparable to the aero-surfaces
of a flying machine) the shape of the sails with respect to the cutting edge is more fully
appreciated.

19
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4 On ice-boats the old lateen rig is very hard to beat in spite of its many disadvantages.

Wherever we look the angle of the cutting edge emphasizes its importance. We object to
using wire one gauge larger than necessary or to its vibration, because of the increased
head-resistance, and yet persist in driving the framework of the whole machine through the
air in the worst possible way at right angles to the line of flight.

Trusses of the Red Wing type lend themselves easily to a greatly improved angle for the
cutting edges with possibly some advantages in fore and aft stability. F.W.B.

20
THE SELFRIDGE MEMORIAL .

(Suggestions by Mrs. Bell).

The best way to make a permanent Memorial of Lieut. Selfridge is to publish his paper in
such form that it would be attractive to, and therefore reach the largest possible number of
those more or less interested in Aviation and in deeds of heroism.

Pamphlets to my mind are generally so much money wasted. In the first place they are
very commonly thrown unopened into the waste-paper basket, even when opened and
read with approval their preservation is a matter of difficulty owing to their shape, which is
not adapted for bookshelves.

| would therefore suggest that the paper be published by some publishing house like The
Century Company. The copyright is not it seems to me a matter of moment. Mr. Selfridge
has sufficient means, and the A.E.A. is not proposing this as a pecuniary thing. With
Chanute as Editor — a foreword from you — and with illustrations inserted in the body

of the work — the index — and a good biogra b p hical sketch, and his photograph —
also a photograph illustrating the work of Orville Wright with whom his name will always
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be associated — it seems to me we could produce something that would be widely
distributed. | am premising of course that the paper is, as you say, of importance.

In regard to Aeronautics , | agree with you we should help it all we can, but in this case our
chief object is the memorial to our comrade, and everything must be subordinate to that.
Aeronautics might be allowed to publish it, but the publishing house should be consulted
first. M.G.B.

21
THE LAUNCHING OF AN AERODROME: By Gardiner H. Bell.

At the present stage of the game there are three distinct ways of launching an aerodrome,
namely, The Wright's method, which necessitates the use of a starting machine; the
method of rising into the air on wheels used at Hammondsport, and elsewhere, and that of
rising from the water.

It is easy to see that each of these modes of ascent has its difficulties. The first, because
without the starting apparatus an ascension cannot be made; the second, because a long,
level stretch is not always at hand, and the third, for the same reason and also because
sufficient speed cannot be attained by the machine's own motive power, causing it to rise
from the water. Though it has its difficulties, the third and last way is the safest, and if only
for this reason, should be encouraged.

There is a scheme on foot which will embody three distinct phases in rising, caused

by increase of speed. The machine is to be a combination of aeroplanes, boat, and
hydroplanes It will commence headway as a boat, when headway is increased it will rise
on its hydroplanes, insuring a still greater speed, in turn bringing into play the aeroplanes
which will take it into the air.

G.H.B.
22
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THE OUTLOOK ON AVIATION: by Gardiner H. Bell.

The following is a partial list of articles relating to Aviation, which appeared during the
month of September.

The Airship is here : by Frederick Todd. The World's Work, Sept. 1908.
First rate article. Pictures exceedingly good.

The Real Navigation of the Air : By George H. Guy. Review of Reviews, Sept. 1908.

An article which covers pretty well the work being done in foreign countries. It also speaks
of the Zeppelin Dirigible.

The Wright Brothers Aeroplane : by Orville and Wilbur Wright. Century Magazine, Sept.
1908.

This article is one of a very few we have had from the Wright Brothers. It traces their
experiments from the beginning. Though it is not a detailed account, it is, nevertheless
interesting.

& T he Aeroplane and Its Future : By Henri Farman. The Metropolitan Magazine, Oct.
1908.

This article contains principally a biography of his own machine.
23
GENERAL REMARKS.

There seems to be more activity in the aerial world abroad than there is in this country at
the present time. This is only natural under the present circumstances, however.
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At Le Mans, France, there seems to have been some rivalry between Wilbur Wright and
Henri Farman. On October 1, Farman succeeded in covering a distance of 36 kilometers.
It is stated that had he not met with some slight accident, causing him to land, he might
have succeeded in giving Wilbur Wright a close race. At present Wilbur Wright's record in
48 kilometers — the farthest distance yet covered by a heavier-than-air machine.

It seems that the Russian Government is making contracts for a heavier-than-air machine
for naval use, whose principal feature must be in flying slowly; for they claim that unless a
machine can accomplish this it would not be practicable for naval warfare.

It is understood that Mr. A.M. Herring of New York is to deliver a machine to the
Government before Oct. 14. Mr. Herring has never tried out his machine, and indeed, little
is known concerning it, for all of his work has been done in secret. Mr. Herring does not
consider Fort Meyer a suitable place for carrying on his experiments, and has asked that
an officer be detailed to go with him elsewhere.

The Nations of the world are beginning to realize the tremendous part which aerial
machines are to play in the future of their armies and navies, and they will use every
possible means to be first in the art of aerial navigation.

G.H.B.
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ADDRESS OF THE CHAIRMAN AT THE WASHINGTON MEETING, SEPTEMBER 26,
1908.

(Revised from the stenographers notes).

The special object of this meeting is to consider the future of the Association as affected
by the death of Lieut. Selfridge, and to give Mr. Edward A. Selfridge an idea of what
interest his son had in the Association.

There may be property rights involved, and Mr. E. A. Selfridge as the legal representative
of the heirs of Lieut. Selfridge should be fully informed upon the matter. It is true that

at present we can attach no pecuniary importance to our work, but who can speak for

the future? It may be possible that some day or other our work may be found to be of
value after all, in which case the heirs of Lieut. Selfridge will be entitled to his share of the
proceeds.
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There may be nothing in it, and | cannot say that | am particularly optimistic in the matter.
At the same time there may be “millions in it” as the younger members hope. At the
present moment we haven't anything, and until a search has been made we do not even
know that we have any inventions that we may justly claim to be our own. A great deal

of work has been done in relation to flying machines, and there are many patents to be
examined before we can be certain that we have done anything entitled to the protection
of a patent; and of course the pecuniary value of our work will depend upon the patentable
inventions produced. 2 2 While it is not a good plan to be too optimistic, optimism is surely
preferable to pessimism. It can do no harm, and it may ultimately prove to be a wise
course, to proceed in this matter, as though we were sure of all the financial returns we
could desire.

It therefore seems to me proper upon this occasion to give Mr. E. A. Selfridge some
account of the past history of the Association, and what the rights of his son are in the
matter. It is more especially necessary to do this, because, by our original article of
organization, the Association comes to an end on the 30th day of September, 1908, that is
in a few days, unless other plans are unanimously approved by the members.

Now the death of Lieut. Selfridge renders it impossible to obtain unanimous action on the
part of all the interests involved, without the aid of Mr. E.A. Selfridge, as the representative
of the interests of our deceased member.

It seems therefore wise that we should take advantage of the presence of Mr. Selfridge in
Washington to have a special meeting of the Association to consult with him, and obtain
his vote in place of that of his son, Thomas E. Selfridge, on matters requiring unanimous
approval by all the interests concerned.

Now in regard to the origin of the Association. You know that as the results of my
experiments with large tetrahedral structures, | was very anxious to carry on the work to
the point of trying the experiment of propelling one of these structures by its own motive
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power to carry a man, and make 3 3 an aerodrome of it, and when | came to look over the
matter | found I did not have sufficient knowledge to risk sending a man up, as | was not
sure of the engineering points involved. So | associated with myself two engineers, Mr.
McCurdy and Mr. Baldwin, so that | might have the advantage of their technical knowledge
of engineering. Then when we came together we still found that we did not have among
the whole of us the knowledge necessary to make an aerodrome. We did not have an
expert knowledge of motors, and so | sought the assistance of Mr. Curtiss, probably the
greatest motor expert in the country.

Sometime before this a young man called upon me in Washington, an officer of the U

S Army, who turned out to be Lieut. Thomas E. Selfridge. He showed a great deal of
interest in the whole subject of aerial locomotion, and expressed a desire to witness our
experiments with tetrahedral structures in Nova Scotia. | found that he had devoted a great
deal of attention to the subject of Aeronautics, and in fact had made a special study of
Aviation, and what was being done in relation to heavier-than-air machines in all parts of
the world with the idea that sometime or other the U S Government would require flying
machines in the army and that, when that time came, the services of the officer who

had made an expert study of the subject would be in demand, and he would be sure of
promotion into a field of usefulness where he could be of great benefit to his country. | was
very much pleased with the patriotic spirit of Lieut. Selfridge, and at his suggestion | wrote
a note to the President of the United States, backing up his 4 4 application to be detailed
to Nova Scotia. His application was favorably considered, and he was detailed by the War
Department to observe my experiments in the interests of the U S Army. Lieut. Selfridge
repaired to Baddeck. Mrs. Bell and | gave him a cordial welcome to Beinn Bhreagh, and
he became our guest there. Thus it happened that la t s t year (1907) | had succeeded

in gathering together a remarkable group of young men, all interested in Aviation, and

all experts in various lines:- Mr. Baldwin, Mr. McCurdy, Mr. Curtiss and Lieut. Selfridge.
The first three acting as my assistants and the fourth as expert observer for the U S Army.
They were all my guests in my own home. Residing together under one roof we became
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quite intimate. We breathed an atmosphere of aviation from morning till night, and almost
from night to morning. Each felt the stimulus of discussion with the others, and each
developed ideas of his own upon the subject of Aviation, which were discussed by all. |
may say for myself that this Association with talented young men proved to be one of the
happiest periods of my life. Both Mrs. Bell and | became much attached to them all. Indeed
we came to look upon them as members of our family rather than as strangers gathered
together from the four quarters of the world. Mrs. Bell especially was very much struck by
the possibilities involved in the association of an elderly man like myself with young men
of brilliant ability and experts. Why, said she, should we separate, could some plan not

be devised for making our association with one another permanent. Her idea was that in
the distant future after | should 5 5 have passed away that my influence might remain with
these young men and that | should bequeath to them the work in which | was so much
interested. So she suggested that instead of these young men remaining as my assistants
merely, we should come together in an association on equal terms that would develop
their individualities.

Of course it was necessary to supply some means by which experiments could be carried
on upon the association basis, and Mrs. Bell suggested a plan that would afford the
necessary financial support.

Nearly all the property possessed by Mrs. Bell came from me, but she took great pleasure
in pointing out the fact that she had a piece of property with which | was in no ways
concerned. This was a lot of land in Washington, D.C., which had been given to her by her
father many years ago. It was not of much value at the time of the gift, as it was outside

of the City and simply an empty house lot in the suburb. The growth of Washington has
since brought buildings all about it. It has gradually increased in value and is now one of
the few remaining unoccupied corner lots. It has never brought her in any income and

has only been a source of expense on account of taxes. Were she to give it away to the
proposed Association, she said, it would not deprive her of any income, and the sale of
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it might provide funds to start the Association on a career of usefulness. She would be
proud, she said, to give something of her very own for this purpose.

6

6 This was the origin of the Aerial Experiment Association. We could not live upon an
empty lot of land and it is difficult at a moments notice to find a suitable purchaser for
property of this kind. So Mrs. Bell decided that instead of giving the land she should
donate to the Association its estimated value and hold the land in her own name until it
could be suitably disposed of.

A long time ago the land was estimated to be worth about $20,000.00, but since then it
has increased in value, and is now worth much more, perhaps even twice as much.

We could not estimate what our annual expenses would be and | was unwilling that Mrs.
Bell should be called upon to supply more funds than would be absolutely necessary for
our experiments, and so it was finally arranged that Mrs. Bell should supply funds to the
Association as needed to a limit of $20,000.00, her total contribution not to exceed this
amount. We thought, however, that this would be sufficient to support the Association for
at least one year.

The Association was organized in Halifax, Nova Scotia, on the 1st of October, 1907,

to last for one year only unless other arrangements were unanimously agreed upon by
the members before the expiration of that term. Thus the Association will expire by time
limitation on the 30th of Sept. 1908, only four days from to-day, unless we can have the
assistance of Mr. E.A. Selfridge as the representative of the late Thomas E. Selfridge
to continue it for another period of time. Our estimate of expenses has turned out to be
remarkably correct, and by the 30th of Sept. we shall probably have consumed 7 7 the
whole of the appropriation provided for.

| am now authorized by Mrs. Bell to state that if the members desire to continue the
Association for another six months she will be glad to provide the funds so long as she is
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not called upon for a larger sum than $10,000.00 making her total appropriation for the
benefit of the Association not to exceed $30,000.00 in all.

Now there is one peculiar feature about this Association that | think is worthy of notice.
None of us have been swayed from pecuniary motives. Our object, as expressed in

the words of Lieut. Selfridge, and incorporated into our agreement of organization was

sim ? p ly “to get into the air”, and Mrs. Bell has donated the funds for the support of the
Association not from any expectation of return, but simply from affection for us all and from
interest in our work.

When we first came together as an Association, we recognized the possibility that joint-
inventions might be produced which might have pecuniary value; and we agreed that
before dividing the proceeds, if any, equally among the members, as provided for in our
article of agreement, that we should remember Mrs. Bell's financial contributions and
present to her a 1% interest for every one thousand dollars she should contribute for the
support of the Association. This means that if we ever receive anything for all our work we
will first present to Mrs. Bell as a recognition of her services 1% of the proceeds for every
thousand dollars she has contributed and divide the remainder equally among ourselves.
8 8 Of course if we don't receive anything we will have nothing to distribute, and we will be
finally in the position in which we were originally and in which we stand to-day.

For the information of Mr. Selfridge, | may say, that if we ever do get anything the heirs of
the late Thomas E. Selfridge will be entitled to # of the proceeds remaining, after handing
over to Mrs. Bell the percentage agreed upon. If we dissolve on the 30th of Sept. we would
have first to assign about 20% of our prospective interest to Mrs. Bell on the assumption
that she has contributed $20,000.00, which I think is about the sum, and this would leave
80% to be distributed equally among the original members, and # of this or 16% would
belong t b o the heirs of Thomas E. Selfridge.
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Should we continue the Association for another six months as proposed, more money
would be required, and this would reduce the percentage to be divided among the
members, so that the proportion to go to the heirs of Thomas Selfridge would be reduced
to less than 16%.

It is obvious, therefore, that it would not be proper for us to continue the Association
beyond its alloted time without the full consent and approval of Mr. Edward A. Selfridge
as the representative of the interest of the late Thomas E. Selfridge. This is why | have
thought it important to invite him here to-day to confer with us upon the future of the
Association as affected by the death of Lieut. Selfridge.

When the Association was first organized it came into existence primarily to help me with
my tetrahedral structures, and then to work conjointly at each others ideas so that each 9
9 man should have an opportunity to show what there was in him, and have aerodromes
built by joint efforts upon plans approved individually by each of us in turn.

Beginning in Oct. 1907, the Association worked at my tetrahedral structures until the
middle of December, 1907, when the kite “Cygnet” was completed in which Lieut. Selfridge
made an ascent. The kite flew very steadily in the air at an elevation of about 168 ft. and
came down so slowly and gently that Lieut. Selfridge whose view of the water was cut off
by the silk surfaces below him, was quite unaware that the kite was coming down until he
reached the water. Not being prepared for the descent he failed to release the towing line
so that the kite was wrecked by being dragged full speed through the water by the steamer
Blue Hill. It is needless to say to this audience that this accident did not in any way reflect
upon the flying qualities of the kite. Its behavior in the air was eminently satisfactory, and it
was not designed to stand the strain of being pulled through the water.

Shortly after the death of Lieut. Selfridge a statement appeared in a Boston newspaper,
purporting to eminate from a cousin of Lieut. Selfridge to the effect that his fall in the
Wright Brothers machine was not the first disaster of the kind that had happened to
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him. The impression left by the article was that the tetrahedral kite “Cygnet” had made a
sudden dive similar to the drive of Orville Wright's machine and that Lieut. Selfridge’s life
had only been saved by the fact that he fell upon water instead of on land. This, however,
is a mistake made by one who had not witnessed the flight. 10 10 He had no “fall”, he
simply came down gradually. The descent was so gentle that he knew nothing of the
descent until he reached the water. The subsequent destruction of the “Cygnet” was not
by any means due to anything that happened in the air, but was purely due to the structure
being towed at full speed through rough water; of course, not being designed for that, the
structure broke in pieces.

The destruction of the “Cygnet” in December, 1907, interrupted the experiments with
tetrahedral structures for, of course, it takes a long time to put together the materials

for such a machine. It became necessary, therefore, to postpone further work at Beinn
Bhreagh until the opening of ? n avigation in the Spring of 1908. It was therefore decided
that while materials for a new tetrahedral structure were being made at Beinn Bhreagh the
Association should make its headquarters at Hammondsport, New York, for the winter,
and that the younger members of the Association should there have the opportunity of
carrying out their own ideas individually in turn assisted by me, and by the other members
until the time should come to return to Beinn Bhreagh and resume the tetrahedral
experiments.

As Lieut. Selfridge had risked his life in my machine | felt that he had earned the right to
be the first to have experiments made upon his own plans, and so it was decided that the
Association should give its aid to him.

The plan inaugurated by him at Hammondsport was to repeat the experiments of others.
To start out by constructing a gliding machine and gain practice in gliding without a motor
as a preparation for dynamic flight with an engine and propeller 11 11 as had been done
by all, or nearly all of the successful aviators of the world. While experience was to be
gained in gliding flight the members of the Association were to study the successful motor-
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driven machines that had been produced elsewhere including what little was known or
surmised of the machine of the Wright Brothers, who were then working in secret and
allowed very little information to leak out.

In a word the policy suggested by Lieut. Selfridge was to walk in the footprints of those
who had gone before and then advance beyond.

In pursuance of th ? i s policy gliding machines were made at Hammondsport, and all the
members with the exception of myself made many experiments at gliding flight.

Then the Association advanced to the power-driven stage, and constructed an aerodrome
upon plans approved by Lieut. Selfridge. As my tetrahedral structures had only reached
the man-carrying kite stage and had not been fitted with a motor and propeller, this
aerodrome became our No. 1, known as “Selfridge's Red Wing”.

Mr. Selfridge :— I did not know that Tom took credit for that altogether, but thought that
these other men were associated with him.

Dr. Bell :— He did not. There was joint work upon the machine, all the members present
in Hammondsport being associated with him, but the plans of the “Red Wing” were to be
approved by him and the machine was to bear his name. As a matter of fact our chief
engineer, Mr. Baldwin, had more to do with it in the matter of details than Lieut. Selfridge,
but 12 12 everything done was approved by him.

Selfridge’'s “Red Wing” made a successful flight of three hundred and nineteen feet

over the ice on Lake Keuka, near Hammondsport, New York, on March 12, 1908, in the
presence of many witnesses. This experiment was somewhat remarkable as being the
first successful public flight of a flying-machine in America, the earlier flights of the Wright
Brothers at Dayton, Ohio, having been made in secret. The machine had been provided
with sledge runners, and glided over the ice for about one hundred to one hundred and
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fifty feet before it rose into the air. It then flew very steadily at a general elevation of from
ten to twenty feet above the surface of the ice carrying Mr. F. W. Baldwin as aviator.

Aerodrome No. 1, “Selfridge's Red Wing” came to an untimely end on March 17, 1908, by
an accident which completely demolished the machine, although fortunately the aviator
and the engine escaped uninjured.

The Association then immediately began the construction of aerodrome No. 2, Baldwin's
White Wing”, upon plans approved by Mr. Baldwin. After several successful flights this
machine also came to grief, and the Association then proceeded to construct aerodrome
No.3, Curtiss' “June Bug”, in accordance with plans approved by Mr. Curtiss.

Mr. Selfridge :— Mr. Curtiss did not ascend successfully with the “June Bug” did he?

Dr. Bell :—Oh! yes, and he probably had a good deal more to do personally with the “June
Bug” than perhaps Lieut. 13 13 Selfridge had with the details of his own machine, the
“Red Wing". In all cases, however, there was discussion over details by the members and
conjoint action.

Mr. Selfridge :— Tom told me that he wished me to understand that these young men that
were associated with him were acting conjointly with him, and that he could not say that
anything was his own.

Dr. Bell :— The idea of the Association was conjoint action. | was in Washington a great
portion of the time and only spent a short period in Hammondsport, so that the assistance
which | was able to render was chiefly through correspondence. The other members of
the Association resided in Hammondsport under the same roof and were in constant
communicattion with one another, and all took part in the development of all the machines
through discussion and suggestions. As a matter of fact it is probable that the chief part
of the designing of all these aerodromes was done by the chief engineer Mr. Baldwin,
although | believe that Mr. Curtiss had a great deal to do with the special features of the
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“June Bug”, if, indeed they were not exclusively of his own design. In all cases the plans
were put into execution by Mr. Curtiss, who acted officially as “Director of Experiments”.

Aerodrome No. 3, Curtiss' “June Bug” turned out to be a very successful machine, and
numerous flights have been made with it, and it is still in existence available for further
experiments. All the members with the exception of myself have tried it, and on the 4th of
July 1908, Mr. Curtiss, in the 14 14 “June Bug” flew in public under the official observation
of a committee of the Aero Club of America, a distance of one kilometer measured in

a straight line, thus winning the Scientific American Trophy for heavier-than-air flying-
machines. As a matter of fact he went much further than one kilometer exceeding, if |
remember rightly, a mile.

When we left Beinn Bhreagh in December, 1907, it was not expected that we would

be able to build at Hammondsport more than one, or at most two aerodromes; for we
intended to return to Nova Scotia in the Spring as soon as navigation opened and continue
our interrupted experiments with tetrahedral structures over open water.

It so happened, however, that Mrs. Bell had become seriously ill in Washington and when
the usual time arrived for going to Beinn Bhreagh Mrs. Bell was in no condition to be
removed and I, of course, could not proceed without her. It seemed therefore advisable
for the other members of the Association to pursue still further the line of investigation with
which they had started at Hammondsport, while | remained in Washington giving such
assistance to them as | could by correspondence. | was also able to make a short visit to
Hammondsport when the June Bug was ready for trial.

On the 4th of July, when Curtiss won the Scientific American Trophy, | was traveling
with Mrs. Bell by easy stages to Beinn Bhreagh and had reached Prince Edward Island,
when the news reached me by telegraph that we had won the Trophy. 15 15 It had been
the intention of the Association to adjourn to Beinn Bhreagh immediately after the 4th

of July, but when | came to consider the fact that it would take a long time to assemble
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the materials for the proposed tetrahedral aerodrome and that the Hammondsport
experiments had attracted the attention of the world, it seemed to me a pity to stop the
Hammondsport line of investigation until the tetrahedral structures at Beinn Bhreagh were
ready to be flown. It also occurred to me that all the younger members of the Association,
with the exception of Mr. McCurdy had had aerodromes constructed upon plans approved
by them, and that if Mr. McCurdy desired in his machine, to adopt the Hammondsport type,
it might be well to give him the opportunity of having his aerodrome built at Hammondsport
while we were getting ready for experiments at Beinn Bhreagh.

The Hammondsport experiments had been broken by the destruction of the “Red Wing”,
and some time had necessarily to elapse before they could be resumed with the “White
Wing”. The same thing happened upon the destruction of the “White Wing”. A long delay
elapsed before the “June Bug” was ready for trial. After winning the Scientific American
Trophy, it seemed wise to construct another aerodrome upon the same general plan
without waiting for the destruction of the “June Bug”. By having two aerodromes at our
disposal the experiments of the Association would not be interrupted should one be
destroyed.

| therefore suggested that if Mr. McCurdy desired to pursue the Hammondsport line

of investigation, it would be well 16 16 to divide the Association, and carry on work

at Hammondsport and Beinn Bhreagh simultaneously, Messrs. Curtiss and Selfridge

to remain in Hammondsport with Mr. McCurdy so as to give him there assistance in
constructing his aerodrome, and Mr. Baldwin to proceed to Beinn Bhreagh to give me his
assistance with my tetrahedral structures. The two sections of the Association to be kept in
touch with one another by the issuance of weekly Bulletins by the Chairman. This plan was
adopted and the first Bulletin was issued July 13, 1908.

Lieut. Selfridge, however, did not remain very long at Hammondsport as he was ordered
to Washington by the War Department. He was transferred to the Signal Corps of the
Army and, on account of his expert knowledge of aviation he was made a member of the
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Aeronautical board of the Army. Thus the members of the Association became scattered.
Selfridge was in Washington attending to his military duties; Curtiss and McCurdy were in
Hammondsport engaged in the construction of McCurdy's aerodrome, and Baldwin and

| were at Beinn Bhreagh working upon tetrahedral structures. But though scattered we
were kept in touch with one another through the Bulletins of the A.E.A. and were able to
exchange ideas and carry on cooperative work even better than before. Before July 13,
1908, our most important discussions were by word of mouth and left no record behind.
Since the establishment of the Bulletins communications between the scattered members
have appeared in written form, so that the records of our work, although very imperfect,
are more complete than before.

17

17 Our aerodrome No. 4, McCurdy's “Silver-Dart” is now completed and ready for trial.
Mr. McCurdy :— It is all finished except the motor.

Dr. Bell :— After Mr. McCurdy has had sufficient time to test out this machine, Mr. Curtiss
and Mr. McCurdy will proceed to Nova Scotia where all the surviving members will come
together at Beinn Bhreagh to assist me with my tetrahedral structures.

At Beinn Bhreagh we have two new aerodromes employing tetrahedral structures in
process of construction. The first which is expected to be our aerodrome No. 5 is of pure
tetrahedral construction, in which oblique surfaces alone are employed. It is practically
the “Cygnet” over again with improvements and the latest form of motor developed by
Mr. Curtiss will be used in the attempt to propel it through the air. The great advantage
of the pure tetrahedral form of construction in large machines employing multitudes

of small winged cells is the automatic stability displayed by such structures. The chief
disadvantage is the poor lifting power of oblique surfaces when compared with the lifting
power of the same surfaces horizontally arranged. From which it results that a structure
intended to support a man and an engine in the air must be made of very large size in
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order to afford sufficient supporting surface. The large size of such a structure and the
great head resistance offered by the multitude of cells composing it render it exceedingly
problematical whether the motors at our disposal will be able to drive it at a supporting
velocity. The only way, however, to solve the problem is to make the experiment and this
18 18 we shall do in our aerodrome No. 5.

| have long been anxious to try as an aerodrome another form of tetrahedral structure
employing both oblique and horizontal surfaces.

Mr. Selfridge :— That suggested itself to you as the results of the first experiment?
Dr. Bell :— Yes, to remedy the deficient lifting power.

The kites that have been constructed upon this plan, known as Oionos Kites, have
exhibited great lifting power, but they have not the stability in the air possessed by kites

of pure tetrahedral construction. | did not wish therefore, to try an aerodrome upon this
plan until the experiments with aerodromes of pure tetrahedral construction had been
completed. A structure of this kind will form the basis for our aerodrome No. 6 and it is
proposed that instead of flying the structure as a kite, its body shall be in the form of a boat
with outriggers so that it can float upon the water and rise from the water after the manner
of a water bird. This aerodrome has been placed especially in the hands of Mr. Baldwin
for development. He proposes to place hydroplanes under the boat-body to assist it in
rising, and he is now engaged in experiments with the boat-part of the structure. He has
produced a very promising boat which makes 15 miles an hour when driven by an aerial
propeller operated by a 15-20 horse power engine without any hydroplanes or aeroplanes
to assist it. This boat is known as the Dhonnas Beag.

19

19 The aerodrome of which such a boat will form the body, will start from the water; and
if it develops speed enough under its own motive power to rise from the water into the
air, it will become a true flying-machine, and need not rise to any great elevation above
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the water. This seems to be the safest way of getting into the air. Although the structure
will not possess the automatic stability of the pure tetrahedral construction, it will be no
more unstable than the Hammondsport aerodromes, or the machines used by the Wright
Brothers, and the foreign experimenters. As it is expected to fly at an elevation of only a
few feet above the surface of the water, the danger in case of accident would not be great,
for it would drop into the water instead of on land.

| would not hesitate to make a flight myself in such a machine, whereas | would hesitate to
try one of the Hammondsport aerodromes. | leave such exploits to the younger members
of the Association. They like the risk, | do not. With young men an element of danger
adds zest to enjoyment. Older men prefer to eliminate the dangerous features altogether.
Should our aerodrome No. 6 succeed in rising from the water under its own motive power
it will undoubtedly become an epoch making machine.

This is the limit of our plans for the present, but we have not yet been able to advance
them much beyond the theoretical stage. On account of Mrs. Bell's iliness the season was
far advanced before we could commence work upon our tetrahedral 20 20 aerodromes at
Beinn Bhreagh, and for this reason the structures will not be in condition to be tried before
the day arrives for the Association to come to an end unless some unanimous action can
be taken to continue it for another period of time.

A meeting had been called for the 30th of September the last day of grace, when it was
expected that all the members would be present at Beinn Bhreagh, but alas, we now know
that we can never all meet again. The accident to Orville Wright's machine has deprived
us of our fellow member Lieut. Selfridge, and we cannot even reach a unanimous decision
without the assistance of Mr. E.A. Selfridge, the legal representative of his heirs.

(The Association then proceeded to business. The resolutions that were passed at the
meeting appeared in Bulletin XIlI, pp. 5-7. The stenographers notes enable us to preserve
some of the subsequent proceedings).
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Dr. Bell :— Have you brought a copy of the original agreement of organization from
Hammondsport, Mr. Curtiss?

Mr. Curtiss :(— Yes sir, and it is here.

(Dr. Bell then read the agreement of organization signed in Halifax, N.S., Sept. 30, 1907, a
copy of which may be found in Bulletin X pages 22-25).

Dr. Bell :— For Mr. Selfridge's information | will say that we have been carrying on our
experiments purely in the interests of aviation without any pecuniary motives whatever.

21
21 Mr. Selfridge :— Eliminating the commercial aspect?

Dr. Bell: — Eliminating the commercial aspect.

Mrs. Bell also has supplied us with about $20,000.00 to support our experiments, without
any conditions looking to return or gain. We all of us believed, however, that in carrying

on experiments of this sort, we would be liable to come upon new ideas, and we decided
that should we produce any investigations of a patentable nature it would be a matter of
wisdom to have them patented. The difficulty was to know how to do it. Mrs. Bell's financial
contributions could not be used for the purpose, having been specifically given to cover
experimental work alone. We cannot expend her money upon patents, or in litigation, but
only to cover the actual cost of our experiments.

| held the ground that patents belonged to the commercial stage of an invention not

the experimental; and should be paid for by a company or by individuals interested in
commercial developments, not by one like Mrs. Bell who cared nothing for such matters,
and was only interested in promoting the experimental work of the Association.
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| recognized however, that patentable inventions made by the Association could hardly
be transferred or sold to a Company unless already patented; and so | have personally
assumed the expense of applying for patents on the Hammondsport work with the
expectation of being re-couped for my expenditures by any company that might take up
the Hammondsport 22 22 aerodromes in a commercial way.

Mr. Selfridge :— Then you have already applied for patents?

Dr. Bell :— No, not yet. | have ordered a preliminary examination of patent records to

be made in our interest, and a specification to be prepared should it turn out to be the
case, that our inventions are not already covered by existing patents. So many people
have been working at flying-machines, that it will be very difficult to steer clear of existing
patents and get a patent of any value to represent our work.

Mr. Selfridge :— You may be trespassing on some other persons property.

Dr. Bell :— Exactly. We do not know what other people have done, and | am unwilling
to apply for a patent until | have some assurance from my solicitors that we really have
something that we can rightfully claim as our own.

An examination is now being made to see whether we have got anything to patent. If we
have, then a patent will be applied for. Then as a patent may have commercial value we
should appoint a Trustee to hold these patents and dispose of them to the best interests
of the Association. This Trustee would distribute the proceeds if any in accordance with
our agreement of organization, and of resolutions of the Association. Of course it may be
possible that we are making a mountain out of a mole-hill, but | cannot forget the early
days of the telephone when business people said there was nothing in it. There may be
nothing in this, but we are not going to take any chances 23 23 about it. We will proceed
as though it were the most valuable thing in the world and make due preparations.
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Mr. Selfridge : Do | understand that Mrs. Bell's wishes made her contribution of $20,
000.00 for the benefit of science, but that out of anything realized from the sales Mrs. Bell
is to receive 20%.

Dr. Bell :— That was the action of the Association not of herself.

Mr. Selfridge :— Of course Mrs. Bell is entitled to it absolutely, and it is nothing more than
an acknowledgment of her good will in recognizing the Association by contributing toward
it.

Dr. Bell: — Yes sir.
Mr. Selfridge :— But Mrs. Bell did not expect any remuneration in return.

Dr. Bell :— No. She said she had a piece of property that she never gained anything
from that she would sell to provide funds for the Association. She had no thought of
remuneration but gave her contributions as a pure gift to the Association; it was “throwing
her bread upon the waters” as it were in the interest of the cause.

In our original article of agreement which is before me here we have this clause:—
“This agreement can only be modified by unanimous vote of the undersigned”.

Lieut. Selfridge was one of the signers so that strictly and literally we cannot continue our
Association beyond 24 24 the 30th of September or make any change whatever in our
agreement without the consent of Lieut. Selfridge. The death of Lieut. Selfridge has tied
our hands in this matter and the special object of this meeting is to get over this difficulty
so that we shall be able to continue the Association for another period of time, say six
months, and be free to do something.
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Our plan of procedure, | think, should be to recognize Mr. E.A. Selfridge as the legal
representative of his son and permit him to cast the vote for Lieut. Selfridge. That is the
main business we have to do to-day.

| have received a letter from Mrs. Bell in which she speaks of Tom. It is really quite a
touching letter and | will read an extract from it, which will give Mr. Selfridge an idea of how
she felt towards his son.

(Dr. Bell then read an extract from this letter which is given in Bulletin XIII pp. 27-28. “On
the death of Selfridge by Mrs. Bell”).

Mr. Selfridge :— Beautiful, beautiful expression.

Dr. Bell :— I think it is a beautiful letter, and | will ask our new Secretary, Mr. McCurdy to
make a copy of this extract and send it to Mrs. Selfridge. It shows the spirit of Mrs. Bell in
the whole matter and her attitude towards the members of the Association, and her desire
that the Association shall continue its organization just as it is without change.

25

25 (The various resolutions given in Bulletin XllI, pp. 5-7 were then adopted and it was
suggested that it might be well to add a provis?, that the Association could be continued
beyond the 31st of March 1909, by unanimous consent. It was decided, however, that
formal action on this point was not necessary.)

Mr. Selfridge :— All it requires is unanimous consent to continue it from period to period as
you think proper. It is, simply a rep i e tition of your original motion or article, is it not? That
nothing must be done except by unanimous consent.

Dr. Bell: — No, not “Nothing” but only certain points. While a majority vote would be
sufficient upon most matters, the fundamental agreement was not to be modified excepting
by unanimous consent.
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(Mr. Selfridge suggested a resolution to the effect that Mrs. Bell should be given a

1 per cent interest for every thousand dollars contributed over the amount she had
already given, but this was considered to be unnecessary in view of the past action of
the Association, providing for this interest without any specification of limit. Mrs. Bell had
herself limited her contributions to $20,000.00. Now she extends the limit to $30,000.00.
That is all and no action by the Association was considered necessary).

Dr. Bell :— I would like to bring to your attention the question of the appointment of a
Trustee for the Association 26 26 | have employed Messrs. Mauro, Cameron, Lewis
and Massie to make an examination of patents to see whether we have anything that
we can patent. | am advancing the costs personally from my own pocket and not from
the funds of the Association. If we find that we have anything that is patentable we will
have that patent taken out, and the expenses will be charged, not to the Association, but
to any Company, or commercial organization that will take up the patent. As we have
Mr. Selfridge with us to-day it would be advisable for us to appoint a Trustee for the
Association to whom patents might be assigned and who would hold the patents in his
own name as Trustee until they could be transferred to a commercial organization. The
guestion of the appointment of a Trustees is now in order.

Mr. Curtiss :— | move that Mr. Bell be made the Trustee.

Dr. Bell :— No, | am not a business man. Perhaps, however, you refer to Mr. Charles J.
Bell, President of the American Security and Trust Company. He would be an admirable
man for the purpose. | had the opportunity of talking with him the other day, and | asked
him what his attitude would be in the case we requested him to act as Trustee.

He said he would be glad to act as Trustee if desired, but that he could not undertake
to organize a Company or to put our inventions into commercial use. All he could agree
to do would be to hold the property as Trustee for the Association, and see that it was
disposed of in accordance with the 27 27 agreement of organization and resolutions of
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the Association. Since then, in talking over the matter with Mr. Cameron, he suggested
the idea that it might be a good plan to make a Trust Company Trustee rather than an
individual. For the individual may die whereas the Trust Company will not. He suggested
the American Security and Trust Comapny rather than Mr. Charles J. Bell, its President,
individually.

We should remember, however, that in this whole matter we are simply making a provision
for the future taking advantage of the presence of Mr. Selfridge to secure unanimous
action, and that at the present time we have nothing to place in the hands of a Trustee. We
could not possibly go through the formality of asking a Trust Company to accept nothing in
trust , whereas, we can make an arrangement with an individual like Mr. Charles J. Bell to
become Trustee for us, when we have something to give him.

Mr. Curtiss :—I know of no better plan than to secure Mr. Charles J. Bell to act as Trustee
if we can.

Dr. Bell: I think it would be a good plan to appoint him as Trustee. He could transfer the
trust to his Trust Co. if we get anything of value, if desired by the Association. That could
be done without any difficulty.

Mr. McCurdy :— Could it be assigned to the Trust Co. They to act through him?

Dr. Bell :— Yes, but the time has not yet come when we could go to the Trust Company for
we do not yet possess anything 28 28 tangible of value to be placed in their hands.

Mr. Baldwin :— Shall we take up the matter of the appointment of a Trustee? It is true that
we have not anything to hand him, but Mr. Selfridge is here, and it is evidently a matter
that requires his consent.

Dr. Bell :— It is well to provide for it.
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Mr. Selfridge :— Of course any action of that kind would receive my endorsement whether
| was present or not. Why not allow that power to rest with the Chairman in the event

that necessity exists to appoint a Trustee to handle the resources for the benefit of the
Association. Why not leave it to the presiding officer, Dr. Alexander Graham Bell, to
appoint a Trustee.

(Dr. Bell stated, that it was an important matter and that he could not undertake to appoint
a Trustee without the formal consent of Mr. Selfridge, and of the surviving members of
the Association. Mr. Charles J. Bell was then by resolution appointed Trustee of the Aerial
Experiment Association, (see Bulletin X1V, p.7)

Dr. Bell :— Is there anything else that requires unanimous action? Matters that can

be settled by a majority vote can be handled at other meetings of the Association, but
anything requiring unanimous action had better be brought up now, for Mr. Selfridge
resides in California, and we do not know when it may be convenient for us all to come
together again.

29

29. (Nothing further requiring unanimous action was brought up at the meeting).

Dr. Bell :— There is another matter | would like to bring up although it does not require any
formal action at all. The Association will last for at least six months longer and we should
be very glad if Mr. Selfridge would allow us to have possession, during that time, of the
books, pamphlets and other material relating to aerial Locomotion that Lieut. Selfridge had
in his possession.

Mr. Selfridge :—I do not see why you should not have them.

Dr. Bell :—Our new Secretary, Mr. McCurdy could perhaps go with you to the rooms of
Lieut. Selfridge and get anything that is of value to the Association.
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Mr. Selfridge :—He could make a list of them and give me a receipt.

Dr. Bell:— Some of these things, probably belong to the Association. Mr. McCurdy would
be able to tell whether, for example, the aeronautical magazines he received as our
Secretary were subscribed for by the Association, or by Lieut. Selfridge personally.

There is one other thing Mr. Selfridge which occurs to me just now. Lieut. Selfridge wrote
for the use of the Association a very remarkable paper on the Progress of Aviation.

Mr. McCurdy :(—Could | propose that we might ask Mr. Chanute to look it over?

(Mr. E. A. Selfridge gave his consent to the publication by the Association of an article
written by Lieut. Thomas E. Selfridge entitled “A Brief Sketch of the Progress 30 30 of
Aviation” which formed the subject of our Bulletin No.ll, provided that it could be looked
over by an expert to see that the statements contained in it were correct. He would not like
his son's name to be appended to a paper that contained erroneous statements. He could
not judge of the matter himself, but would trust the judgment of an expert like Mr. Chanute.
Mr. Chanute offered to revise the paper as to data and references, but not as to the sense
of the article).

Dr. Bell :—There is one other matter Mr. Selfridge. | am anxious that Mr. Chanute should
have the opportunity of looking over the Bulletins of the Association. There are only seven
copies and we have not any here. Lieut. Selfridge's copy, however, is at his rooms. If it
would be convenient for you to lend these Bulletins to Mr. Chanute he could return them to
you.

( A resolution was then proposed by Mr. Curtiss, seconded by Mr. Baldwin that the official
headquarters of the Association be moved to Nova Scotia on the first of October, 1908.
The resolution was adopted and the meeting then adjourned)

BULLETINS OF THE Aerial Experiment Association
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HYDROPLANES .

Beinn Bhreagh, Oct. 12 1908 :— We have all been disappointed with the action of
Baldwin's hydroplanes and at the difficulty of knowing exactly what they do. At the speed
of the Dhonnas Beag the hydroplanes have not given us very marked lifting effects. This,
perhaps, is hardly to be wondered at when we consider that the load to be lifted is about
400 Ibs. including boat and man and engine.

Why might it not be a good plan to tow the arrangement which would allow us to reduce
the load to be lifted to a mere float sufficient to prevent the metallic hydroplanes from
sinking. They would probably lift a light float without engine or man at a less speed

than would be possible with a 400 Ibs load; and it might be possible that the Gauldrie,
“which goes about six miles an hour now”, says Mr. Baldwin, might be able to tow it at

a supporting speed. It certainly would be gratifying to see a boat, however light, lifted
completely out of water by the hydroplanes. If we could only secure this result to begin
with, we would probably be able to get a better idea of what the hydroplanes are doing and
by variations in the arrangement grope our way empirically to an arrangement that would
support a 400 Ib. load.

We have in the Laboratory a number of old floats that would do for the purpose. |
measured and weighed one of them the other day. It was 4 meters long and weighed

7 Ibs. | also weighed some small floats that would do for outriggers. 2 2 The heaviest
weighed 332 grams. Small silk floats would average less than one-half a pound. It would
be necessary to provide a stiff frame to which to attach the hydroplanes and a cross bar
or transversal truss to support the outrigger floats. But the weight need not exceed a few
pounds.

Main float 7 Ibs.

Two side floats 1 Ib.
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Frame for hydroplanes 10 Ibs.
Cross bar 5 Ibs.

For luck 2 Ibs.

Total 25 Ibs.

The hydroplanes would probably lift this load when towed by the Gauldrie, much better
than they now lift their present 400 Ib. load when propelled by an aerial propeller.

Mr. Baldwin found, by means of a spring-balance, that one set of these hydroplanes
exerted a lift of about 75 Ibs. Perhaps the three sets together may be able to lift a load of
25 Ibs. completely out of water at the speed of the Gauldrie. The experiment is certainly
worth making. A.G.B.

FRONT CONTROL .

Beinn Bhreagh, Oct. 13, 1908 :(— Should not the front control be at the rear instead of in
front?

Imagine a long pole balanced on a horizontal axis at its middle, and carrying a horizontal
surface at one end. Under the action of wind the surface will be carried to the rear like the
vane of a weather-cock. If we hold the pole so that the surface is at the front end facing the
wind the 3 3 whole arrangement is in a state of unstable equilibrium requiring an effort to
keep it in place. Is not this the case with the front control of an aerodrome, and would it not
be better to use a horizontal tail at the rear?

The natural action of the wind of advance upon the front control is to upset the whole
machine upwards or downwards so as to make a complete somersault and bring the front
control to the rear as a tail. Whereas the natural action upon a horizontal tail at the rear is
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to keep the longitudinal axis of the machine parallel to the line of advance and prevent any
deviation up or down excepting by the will of the operator. A.G.B.

DISCUSSIONS .

An important innovation on our practice was inaugurated October 14, 1908, by having a
stenographer present during our discussion of the above note on “Front Control”.

Miss Mabel B. McCurdy, having been appointed stenographer for the Association, was
present October 14, and attempted to catch the points of the discussion for preservation.
Her report, which was submitted to the speakers for correction, appears elsewhere in the
present Bulletin.

It is believed that with Miss McCurdy's assistance we may be able to make such
discussions a valuable feature of the Bulletins. A.G.B.

4
MOTORS .

Beinn Bhreagh, Oct. 16, 1908 :—The Cygnet was just able to carry a man in the air and
could not have carried a motor in addition. In designing aerodrome No.5, it was made

large enough to carry a man, and an engine of the weight of a man, but the new motor
now being completed in Hammondsport, Baldwin thinks, will weigh about 350 Ibs with the
various accessories required. That is, it will weigh more than two average men.

This leads me to suspect that we are not advancing in the right direction in the
construction of our motors. Why this increased weight? Because we are trying water-
cooling instead of air-co | o ling and water is 773 times as heavy as air.

But why do we try water-coo o | ing? Because air-cooling has not succeeded so far in
preventing our motors from becoming overheated in a very short time.
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Overheating is undoubtedly a defect and we have to add on another instrumentality,
air-cooling to remedy it. The employment of a cooling agent 773 times heavier than the
former agent employed seems to me also to be a defect. We are correcting one defect by
employing another.

Should our attention not be directed to the prevention of overheating rather than to its
correction. If overheating is a necessary result of the type of engine we employ would it not
be better to change the type?

This brings me to the consideration of the paper | read at the meeting of the Association in
May 1908 (see Bulletin No.1, pp 27—-29) concerning “Light Motors for Flying Machines”, in
which a new type of engine is suggested utilizing 5 2 atmospheric pressure as its motive
power. Of course we must use in our present experiments the motors we have with all
their e d efects whatever they are, but this should not prevent us from considering the
guestion of type, and from making experiments in a tentative way that would not interrupt
the experiments already planned.

The paper referred to shows clearly, | think, that the materials composing the working
parts of a motor can be made of thinner and lighter material where the operative power
comes from without than when we use the expansive power of a compressed gas.

As the matter stands now in my mind there are three agencies needed in the atmospheric
type of engine. (1) A means of rar ? e fying air. (2) A means of storing it, and (3) the
operative part of the engine. There can be no question that the operative part of the engine
can be made lighter than if we used compression. It is also obvious that the reservoir for
containing our store of rar i e fied air can also be made lighter than a similar reservoir
designed to stand the bursting pressure of a confined gas. The question then remains;can
we employ light means for effecting rar i e faction.
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If we have to pump out air out of our reservoir by mechanical means we must employ a
pump and an engine of some sort to work the pumping mechanism. This involves weight
and must be put out of consideration.

We can effect the same end however, by the mere application of heat and heat has no
weight. For example:— If we take a chamber of heated air at atmospheric pressure and
then 6 3 seal up the chamber and allow the air to cool, then upon cooling a partial vacuum
will be found within the chamber and the rar i e fied air can be used in the operation of the
engine.

The question then resolves itself into the single point; can we heat the air in a chamber
without employing heavy means. The following experiments made at Beinn Bhreagh
Laboratory seem to indicate that we can.

A glass jar 12 inches in height and having a cross section of about 36 square inches was
taken. A piece of paper was then lighted and thrown into the jar which was immediately
turned upside down in a basin of water. The flame went out and the water rose so as to
half fill the jar. This shows that the simple burning of a piece of paper expelled half the air
within the jar so that upon cooling an unbalanced pressure was produced, equal to %2 an
atmosphere which caused the water to rise in the jar. Suppose the intrusive water to be
replaced by a piston moving in the jar as a cylinder we can calculate the pressure exerted
upon the piston. A pressure of half an atmosphere is equivalent to 7 %2 Ibs upon every
square inch of surface. The surface of the piston was equivalent to 36 sq. in so that the
pressure exerted would have been 36 x 7 ¥2 = 270 Ibs.

Thus the simple burning of a piece of paper within the jar produced a pressure of 270 Ibs.

In another experiment a little dish containing about a teaspoonful of gasoline was floated
upon water. The jar was held mouth down over it for a moment so as to get warm and
was 7 4 then pushed down into the water leaving the burning gasoline floating inside
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the jar. The flame speedily went out and water rose within the jar until the jar was 6/10
full of water. The pressure that raised the water was equivalent to about six tenths of an
atmosphere or in this case about 324 Ibs.

These experiments are suggestive and indicate that very light means can be employed to
produce the necessary rarefaction of air to work an atmospheric engine, and that it would
pay to devote some attention to the matter. A.G.B.

8
FLEXIBLE HYDROPLANES.

Beinn Bhreagh, Oct. 17, 1908 :— This afternoon Baldwin succeeded in lifting the Dhonnas
Beag completely out of the water on its hydroplanes, by reducing its weight by the
omission of the engine and man and towing it, by the Skidoo. | believe this was done
yesterday and this morning, but | did not myself witness these experiments. | saw the
experiments this afternoon however, and they were certainly most stri , k ing. There was

a clear space of about a foot between the bottom of the boat and the water. | need not

describe the experiments here as field notes were taken by the Assistant Editor, Mr.
Gardiner Bell and appear elsewhere in the Bulletin. The Skidoo makes a speed of between
7 and 8 miles an hour so it is evidently not necessary to employ high speeds to study the
effects of hydroplanes. If very light floats were employed | have no doubt the hydroplanes
would rise when towed by a row-b a o at! At all events we now have the certainty of being
able to study the effects of hydroplanes at low speed and apply the results to heavy
loads at high speeds. Try the hay-rake idea. Why not use the rubber floats we have for
the support of hydroplanes. Tow them and study the effects of different arrangements

of hydroplanes and the effects of loading. A simple arrangement would be a catamaran
structure; a simple wooden frame for two of our rubber floats arranged catamaran fashion
(see Fig. 1). The teeth of the hay-rake might be made flexible instead of rigid. Elasticity
may be of advantage. Rigid hydroplanes perhaps not necessary. Flexible hydroplanes

of the hay-rake pattern would also serve as elastic sledge-runners to glide over ice or
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land and springs to break the shock of a 9 10 2 bad landing anywhere. Flexible rods or
flat ribbons increasing in length from the body outwards might be of advantage (see G

F ig. 2) as the hydroplane surfaces would diminish as the boat rises while the surfaces
remaining in the water would be furthest removed from the body of the boat and thus
increase its stability when elevated. As speed increases, the angle of attack would become
less on account of the flexibility of the rods or flat ribbons, which would be advantageous
for speed. At the same time, on account of the spring the angle of incidence would always
be positive and could never become zero or minus. Use large surfaces to begin with and
reduce afterwards. | think flexible hydroplanes are worth thinking about. If the springs are
strong enough to support the boat on land they can never present a negative angle to the
line of advance when in the water.

When a duck leaves the water do his legs trail behind him; and do his feet serve as
hydroplanes to assist him in rising? A.G.B.

BALDWIN'S SUCCESS .

Beinn Bhreagh, Oct. 20, 1908: —At last after many discouraging experiences Mr.
Baldwin's perseverance and pluck have met with the ri ir reward and on Oct. 20 his
hydroplanes carried the Dhonnas Beag clear of the water with Mr. Baldwin on board (see
photographs in this Bulletin). The boat did not rise under its own motive power or with the
engine on board. It was towed by the motor boat Skidoo. The encouraging feature is that
the speed required to cause the hydroplanes to manifest their lifting power 11 3 was not
high. The Skidoo makes on the average about 7.6 miles an hour and the hydroplanes lifted
at a less velocity than this. It is also encouraging to know that the thrust of the propeller to
be used on the Dhonnas Beag ? i s more than twice as great as the strain on the towing
line during the experiments Oct. 20. The pull was 50 Ibs. and the thrust of the propeller will
undoubtedly exceed 100 Ibs. There can now be no doubt that Mr. Baldwin will succeed in
converting his hydrodrome into a hydro-aerodrome which will rise from the water into the
air and become the pioneer forerunner of a new type of flying machine. A.G.B.
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THE ARMY

Beinn Bhreagh, Oct. 22, 1908 :—In response to my letter to the President of the United
States (Bulletin XIII pp 32—-33) | have received a communication from the Asst. Secre at
ta ry of War to the effect that the War Department will detail an officer from the Signal
Corps to be present in Hammondsport when the experiments with the new aerodrome are
to be tried. | would suggest that both the June Bug and the Silver-Dart should be placed
in condition for flight and that every information should be given to the officer who will
succeed Lieut. Selfridge as the observer of our experiments in the interests of the United
States Army. A.G.B.

12
AERODROME NO.5.

Beinn Bhreagh, Oct. 23, 1908: —The beading of the cellular part of aerodrome No. 5 has
now been completed and the body section is being studied. A report upon the progress

of No. 5 must be delayed on account of absence of room in this Bulletin. Mr. Baldwin's
remarkable success with hydroplanes renders it advisable to make this a hydroplane
number, and let other subjects take second place. | shall simply say, therefore, that a
swinging seat has been placed within the body-study of aerodrome No. 5 (see Photograph
appended) and that we are studying the question of the feasibility of working the front
control by its means. A.G.B.

13
TELEGRAMS FROM MEMBERS .

Aeronautic | a Society to Bell .

To A.G. Bell, Baddeck, N.S.
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New York, N.Y., Oct. 9, 1908 :—Success of our exhibition November three depends upon
your assistance. Can we rely on aeroplane. Please answer.

(Signed) Aeronautical Society.
Bell to Aeronautical Society .
To Aeronautical Society, New York, N.Y.

Baddeck, N.S., Oct. 10, 1908 :(—Have no large kite. To assemble one impossible. June
Bug in constant use. Regret inability to help.

Graham Bell.
Curtiss to Bell .
To A.G. Bell, Baddeck, N.S.

Hammondsport, N.Y., Oct. 20, 1908:— Dynamite charge effective. Results by mail.
Manley wired as follows:—“If Committee announces contest for cup November three, will
Association compete”. He wants answer; advise us.

(Signed) G.H. Curtiss.
Bell to Curtiss .

Baddeck, N.S., Oct. 20, 1908: —Mr. Baldwin agrees with me that Association should not
again try for the trophy until we have succeeded in flying the required distance in private,
and we cannot interrupt our experiments to attempt this at the present time. Go ahead with
the Silver-Dart and come down here as soon as possible. Hurrah for the dynamite.

(Signed) Graham Bell.
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Bell to McCurdy .

Baddeck, N.S., Oct. 21, 1908 :(—Notify Secretary of War when you are ready to try the
Silver-Dart. Dept. will detail an officer to oberve the experiments. Yesterday Casey's

hydroplane boat lifted more than a foot out of water with Casey on board but no engine.
Towed seven miles an hour. Pull 50 Ibs. Lift 300 Ibs, and more. Success encouraging.

(Signed) Graham Bell.
14
EXTRACTS FROM LETTERS FROM MEMBERS .

Curtiss to Aerial Experiment Association .

Hammondsport, N.Y., Oct. 6, 1908 :— Your message received. We are getting out sketch
of the new 8 cylinder engine, together with description, as requested for the next Bulletin.
We should be able to mail to-night.

Enclosed find a print of a group of famous aeronauts and motor-cyclists etc., and one of
our testing frame for the double propellers. As you will notice these propellers are driven
by “V” belts, both in the same direction. At the same engine speed these two propellers
exerted a thrust of 50 pounds more than with the single propeller. The belts travelled nicely
and caused no trouble.

In consideration however, of the danger of two propellers on separate axles, as brought
home so forcibly recently, we have discontinued further experiments with this construction.
G. H. Curtiss.

McCurdy to Bell.

Hammondsport, N.Y., Oct. 11, 1908 :— | have just been reading over the Aeronautical
Annual with special reference to Mr. Chanute's article and in the 1897 number opposite
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page 156 is a diagram of the left wing of an Albatross. As | looked at it the shape struck
me as being about the same in plan as the Wright's propeller. It has that curious sawed-
off cutting edge after all. Also as Casey pointed out the little gliders we used up in the kite
house at Beinn Bhreagh seemed to glide better with the point to the front. Would we be
infringing 15 2 on the Wrights to try such a propeller.

J.A.D. McCurdy.
Curtiss to Aerial Experiment Association .

Hammondsport, N.Y., Oct. 14, 1908: — We enclose r p rints of the first two aeroplanes
photographed together in America. The “June Bug” has been brought down and swung
in the roof of the shed to make room for the “Silver-Dart” in the tent. We had some
distinguished visitors yesterday, Mr. Schmidt of Washington, and a Mr. Saegmuller of
the Bosch-Lomb Optical Co. of Rochester. Mr. Schmidt is one of the most wide-awake
devotees to aviation we have met in a long time; he is also a good mathematician.

***The new engine is taking more time than we have ever required to build a new motor.
As many men as can work are on it night and day. Everything is now here and it has
commenced to assume form. Assembling will be finished this week.

G.H. Curtiss.
McCurdy to Baldwin .

Hammondsport, N.Y., Oct. 15, 1908 :— Read with interest your article in the latest Bulletin
(XIV) on Cutting Edges. It is a pretty thing, but | was thinking over the same subject and
noticed that the Wright's propeller which has that peculiar cutting edge is shaped like an
Albatross' wing in plan. Would it not be a good scheme to utilize this principle on your

hydroplane boat and make the planes a little aft so presenting 16 3 an angular cutting
edge instead of a plane at right angles to the line of advance.
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This might reduce the head resistance and not seriously affect the lift.

***The new engine will be ready to be assembled to-night and limbered up in the stand.
It will then probably take a few days to refit the parts and re-assemble for tuning up. It
certainly looks nice and if it developes the power we hope for, it will be a credit to the
Curtiss Manufacturing Company, and Glenn can be proud of it.

***| received the promised articles from Mr. Chanute and am having a couple of copies
made for our records as he wants me to return the original. | will forward you one to-night

J.A.D. McCurdy.

Curtiss to Bell .

Hammondsport, N.Y., Oct. 15, 1908 :— The New York World recently printed an article
headed “Air Travel” and credited it to me, or | might better say “charged” to me. | enclose
copy of what I really said, but it was hashed over and added to suit the Editor. The
dictation may be worth using in the Bulletin.

G.H. Curtiss. (See article on “Future Air Travel” in this Bulletin).
17

Curtiss to Mrs. Bell .

Hammondsport, N.Y., Oct. 16, 1908 :(— Am sorry Mr. Bell could not have come to
Hammondsport from Washington, and at least seen the “Dart”. We did not think it
advisable to attempt flights until the new engine was ready; it could have been tried out
with the old “June Bug” engine, but as so much was expected and so many newspaper
men and others would be on hand for trials, we thought it would be better to wait until we
were sure of accomplishing more than had been done with the June Bug.
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The moving pictures of the June Bug flights are here, and will be shown for the first time
to-night. | wish you could be here to see them. Perhaps we can get copies from the films
which can be shown as lantern slides. While this would not be as good as the real moving
pictures, it would give a succession of views which would show the action of the machine
in the air. | would like to know if you have a lantern at Beinn Bhreagh. | remember of
hearing of pictures being shown there last year.

G.H. Cuirtiss.
Curtiss to Bell .

Hammondsport, N.Y., Oct. 17, 1908 :—The enthusiasm for the flying machines in
Hammondsport was greatly revived last evening by the exhibition of the moving pictures
taken July 3—4 and 5. They were very good indeed, and | only wish there was some way
we could send them to Beinn Bhreagh to be reproduced.

18

Two flights were shown, together with pictures of the machine taken out on the track,
testing the engine etc. Unfortunately the Aerial Experiment Association was not mentioned
nor was Hammondsport. One section, however, was described as showing the “Curtiss 40
H.P. motor”, while Captain Baldwin and myself were announced to apear in another part.

A very touching incident was the life-like appearance of Tom and his dog Jack. Mr. Lyon
of Rochester and Mr. Post are plainly seen, while Douglas in his knickerbockers is never
out of focus. The boys who worked on the machine all appear true to life while the village
urchins grinning faces show up in the fore-ground greatly to the delight of the audience.

The first announcement on the sheet was as follows:— “The great American Aeroplane,
“June Bug” winning the American Trophy July 4, 1908. This announcement was printed
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around an outline drawing of an aeroplane in which the arched surfaces were most
conspicuous.

| do not know if the pictures would be so interesting to a stanger who did not know the
parties shown, although | hear that it has met with great success in New York.

| expect Monday to hear from the Aeronautical Society in reply to my letter of which | sent
you copy yesterday. | will wire you what they say.

G.H. Cuirtiss.
19

RESUME OF THE AERIAL EXPERIMENT ASSOCIATION AT HAMMONDSPORT:
Report by G. H. Curtiss, Director of Experiments.

Before the Association Headquarters were transferred to Hammondsport, word was
received to build a glider, the object being to gain some experience before building a
power-driven machine.

This glider was built of bamboo and sheeting, and practiced with at various times for the
first 60 days, many successful glides being made, some by each of the members. In the
meantime, the power-driven machine was started, it being the majority of opinion that
greater progress could be made by going at once to the power-drive and practice on the
ice. This proved true, although considerable knowledge was gained with the gliders, which
were tried with many different forms of tail and control.

The first power machine was Selfridge's “Red Wing”. In its first trial Mr. Baldwin made a
flight of 320 feet. This was the first public flight of a heavier-than-air machine in America,
and the longest first trial ever made by any heavier-than-air machine.

At the second trial of this machine, again ridden by Mr. Baldwin, the strong wind proved
too much for the limited controlling surfaces, and the machine was wrecked. By this time
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the ice had gone, and a machine to run on wheels was built and called Baldwin's “White
Wing”. This was fitted with adjustable wing tips and several types of running gear were
tried. Several successful short | f lights were made by members of the Association.

20

2 This machine was finally smashed, and a third one called Curtiss' “June Bug” was built to
try for the Scientific American Trophy. This machine embodied features of the “Red Wing”
and White Wing with improvements, and contained many original ideas, including bowed
surfaces, adjustable wing tips and shoulder control, combination steering wheel and the
three wheel running gear with auxiliary skids.

On July 4th the Scientific American Cup was won by Mr. Curtiss, covering a kilometer
and as much more as the boundaries of the field would permit, something over a mile
altogether.

The machine was then experimented with, and further improvements made and embodied
in McCurdy's No.4, “Silver-Dart” which is completed and ready for the engine. The new
type of engine is of great power and endurance and has been designed for this machine,
which should be a “world beater”.

This, together with the propeller experiments, and some kite flying in the early Spring,
covers roughly, the work of Hammondsport. Besides what has been given the world, and
recorded by the Association for future reference, the members have gained a knowledge
of aeronautics which, if applied, should be of great benefit to the Art. G.H.C.

The attached letter from Mr. Dienstbach describes the A.E.A.'s aerodrome as seen by an
outsider. G.H.C. (this appeared in Bulletin XIII pp 33—-36).

21
THE NEW MOTOR: By G. H. Curtiss.
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Hammondsport, N.Y., Oct. 7, 1908 :— The new eight cylinder 50 H.P. water-cooled motor
being built for the A.E.A. differs from any motors previously built by this company in as
much as it is water-cooled, and is of larger cylinder dimensions; the bore is 3 %" and the
stroke 4“.

The cylinders are placed in the form of a “V” four on a side as shown in the sketch, which
also gives other dimensions.

This motor has mechanical intake valves and is built for durability and constant hard
running. The engine alone will weigh about 175 pounds. G.H.C.

(A blue print of the motor is appended.)

22

8 CYLINDER 50 H.P. WATER-COOLED ENGINE FOR SILVER DART.
23

FUTURE AIR TRAVEL: By G. H. Curtiss.

The theory upon which many aviators are working is that the long narrow surfaces are
most efficient, but with this form of surface the weight increases in greater proportion
than the lifting power and the structure becomes weaker as its size is increased. It is
this difficulty which is overcome by means of Dr. Bell's tetrahedral construction. This
construction with its many small dihedral surfaces, also bids fair to solve the problem of
stability.

The areoplane of the future may furl and reef its surfaces much the same as a ship's sails
are adjusted to the conditions of the weather. Much higher speed will be made in the aerial
flyers of the future than is now accomplished on land, because it will be necessary for
these flying crafts to maintain a high speed in order to fight the wind. A light motor and a
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propeller of great efficiency will do much toward the practical development of the present
aerodrome. This improvement of the surfaces is already being rapidly accomplished.

One of the diff c i culties now experienced, and which was illustrated at Fort Meyer, is the
loss of equilib i r ium. It is possible that the gyroscope will be brought into play to overcome
this, but it is hardly probable that automatic equilibrium will ever be entirely attained.

Balloons and dirigibles have been of vast service in learning the peculiarities of the air, but
within five years the heavier-than-air machine will have nearly replaced the lighter-than-air
craft. The future aerial craft will be simply a development 24 2 of what we know already. It
is safe to say that there will be for several years great improvements in the motor balloon
and the aeroplane, but there will be no combination of the two as has been predicted.

The airship which, within ten years, will carry men and freight from place to place, will be
a natural evolution of the aerodromes of to-day and not the semi-accidental discovery

of a genius. It will be the work of a man who is thoroughly familiar with the laws of fluid
movement; with the effects of wind currents and the means of overcoming the numerous
difficulties which are encountered in the air. It is in the practical application of the scientific
knowledge at hand that the solution of the problems of aerial flight will be found. G.H.C.

25

BALDWIN'S EXPERIMENTS WITH HYDROPLANES OCT. 16, 1908: By Gardiner H.
Bell.

Beinn Bhreagh, Oct. 16, 1908 :— In the experiments made to-day the Dhon m n as Beag
was stripped of the engine and towed without a man on board by the motor boat “Skidoo,
being steered from the Skidoo by chords attached to the extremities of the outriggers.
Total weight about 100 Ibs. The Skidoo made an average speed of 600 m in 174 sec, or
7.6 miles per hour.
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Exp. 1 (Morning) She lifted practically clear out of the water running on her planes. Two
sets of hydroplanes fore, and one aft. Pull 25 Ibs.

Exp. 2 (Afternoon) The boat was tried with the same outfit as in the morning but an extra
set of hydroplanes of only two blades was used aft. Result about the same as in Exp. 1.
Pull 20 to 30 Ibs.

Exp. 3 Boat was then taken out of the water and the new set of hydroplanes were
attached. (Photograph not shown in this Bulletin). The boat with new hydroplanes weighed
140 Ibs. In this experiment the efficiency of the new hydroplanes was shown by the boat
lifting high out of the water in the rear. The new hydroplanes buckled on the port side.

Exp. 4. Boat was again hauled out of water and two fish-shaped struts were used one on
each side of boat, to strengthen the hydroplanes. Also the rear hydroplanes of two blades
was taken off. Again she lifted out of the water in the rear. She also had a decided lurch to
starboard. Pull 50 Ibs.

26

2 Exp. 5. Mr. Baldwin then got on board the Dhonnas Beag to try and steadyher, making
the total weight exceed 300 Ibs. She did not lift from the water and the starboard strut
pulled out and the port hydroplane again buckled notwithstanding the strength given by the
extra strut.

A note by Mr. F. W. Baldwin dated Oct. 17, 1908, says:

Yesterday (Friday Oct. 16) tried Dhonnas Beag towing her behind Skidoo. Three sets of
hydroplanes first two forward and one aft; no engine and no man. The total weight was
about 130 Ibs. She lifted forward but stern dragged in the water so attached another set
of hydroplanes well aft. This time boat lifted practically out of water; speed 100 meters 30
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sec; pull 25 Ibs. A slight pull on the line would lift boat clear out of water, so that you could
see right under fore a t o aft.

Then we put on new hydroplanes leaving on the other four. Weighed about 140 Ibs with
the hydroplanes. She lifted way up by the stern, port side of new hydroplane. Put a fish-
shaped strap on each side to strengthen the hydroplanes and took offplanes aft of the
new ones to try and make boat balance. Boat still lifted by the stern. 100 meters in 30
sec; pull 50 Ibs. Then | got on hydroplanes on the boat to try and trim her. 100 meters in
29 sec down. 100 meters in 30 sec up. Pull 70 Ibs. Boat lifted, but not clear of the water.
Starboard strap pulled out, and on taking boat out of water, found port side of planes
buckled again.

| append these notes as they are important as coming from Mr. Baldwin himself.

G.H.B.
27

BALDWIN'S EXPERIMENTS WITH HYDROPLANES OCT. 17, 1908: By Gardiner H.
Bell

Beinn Bhreagh, Oct. 17, 1908 :— There is a noted difference in the experiments made
yesterday and to-day from those of the past, in that the Dhonnas Beag was stripped of all
her weight, engine and man, and was towed by the launch “Skidoo”; whereas heretofore
she was driven by her own motive power and did not succeed in rising on her hydroplanes.
The Skidoo made an average speed of 1000 meters in 307 seconds.

Exp. 1. Besides making the boat as light as possible the lifting surfaces of the forward
hydroplanes were greatly increased by the use of a wooden hydroplane, about three
inches wide inclined at an angle of 5°, which was lashed on below the two forward
hydroplanes. (See photograph in this Bulletin). In the stern was a four-bladed hydroplane,
and about three feet forward of this was another hydroplane of three blades.
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Result: Boat lifted completely out of the water and ran along on her hydroplanes steadily,
keeping the hull at least a foot clear of the water. She was inclined to be a bit heavy to
starboard so a piece of lead was put on the port outriggers to counterbalance the effect.
This had the desired effect. During the experiment the pull registered 50 Ibs.

Exp. 2. As she was inclined to lift too high in the bow she was loaded down with 46 Ibs. of
lead well forward about three feet behind the forward planes.

Result: She took on a diving action, resembling that of a porpoise. Pull 50 Ibs.
28

2 Exp. 3. The lead was shifted at lower end of course about three feet farther forward,
bringing it immediately above forward plane. With this balance she plunged more severely
than before.

Exp. 4. Load shifted away aft, with the result that the boat lifted away out in the bow.

Exp. 5. Again the weight was shifted forward about a foot and a half bringing it nearly
amidship.

Result:— She dove up and down with above adjustment.

Exp. 6. The weight was then removed and Mr. Baldwin got aboard the Dhonnas Beag.
With his weight the boat did not lift out of the water. Pull registered 85 Ibs.

Exp. 7. Mr. Baldwin then got off and the 46 Ibs weight was placed as far forward as
possible. With this adjustment she jumped up and down, the whole boat keeping parallel
with the water.

Exp. 8. Again weight was shifted back about a foot. She still continued to dive badly.
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Exp. 9. Shifted weight three feet forward of center of gravity. Jumping action parallel with
water.

Exp. 10. Shifted weight three feet back of center of gravity. Held her nose steadily high out
of water. Pull 70 Ibs.

Exp. 11. Shifted weight to center of gravity. Plunged up and down in the bow. Pull varying
from 40 to 60 Ibs.

Exp. 12. Weight was then taken off. She rose out of the water a foot fore and aft and
stayed there.

G.H.B.
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BALDWIN'S EXPERIMENTS WITH HYDROPLANES, OCT. 20, 1908: By Gardiner H.
Bell.

Beinn Bhreagh, Oct. 20, 1908 :— In experiments to-day two wooden hydroplanes were
used, instead of one as in the last experiments reported, one fore and one aft. Each plane
was lashed on to the bottom of two sets of the regular iron hydroplanes.
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Exp. 1. The Dhonnas Beag immediately upon gaining headway, went up on her
hydroplanes and stayed there as long as headway was maintained. Some difficulty was
found in keeping her on an even keel and she drifted badly from side to side.

Exp. 2. Two strips of wood, one on either end of the outriggers were tried as a means of
steadying her. (See photograph). 46 Ibs of lead was put amidship. She lifted high out of
the water, but it was very hard to steady her in this position.

Exp. 3. Mr. Baldwin then got on board the Dhonnas Beag. As soon as sufficient headway
had been gained by the launch the Dhonnas Beag came out of the water on her
hydroplanes holding the boat a foot clear of the water until speed was slackened.

In above experiment.—

Pull 52 Ibs. Speed 100 m in 35 sec down

Pull 42-50 Ibs. Speed 100 m in 32 sec up.

200 m in 67 sec.

This was a red-letter day at Beinn Bhreagh. Present as withesses:— Mrs. A.G. Bell, Miss
Mabel B. McCurdy, Dr. A. G. Bell, Mr. F. W. Baldwin, Mr. Gardiner H. Bell, Mr. Bedwin
32 2 and members of the Laboratory Staff including Messrs. Malcolm MacFarlane, John
MacLean, Wilson Rudderham, and William MacDonald. G.H.B.

33

34
A STEP IN ADVANCE: By F.W. Baldwin.
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Tuesday Oct. 20, 1908, marked a new phaze in our hydroplane experiments. Previous to
this our hydroplanes have not yielded results definite enough to make deductions from, or
reliable enough to base calculations upon.

The retarding effect of the hydroplanes upon the boat was the only action we were
perfectly sure of. The lift being a very uncertain quantity while any part of the hull remained
in the water.

On Tuesday Oct. 20, however, we succeeded for the first time in lifting the hull and a man
well out of the water, so that at last we have a pure hydroplane action, and a means of
measuring accurately all the factors involved.

With the planes set at 5° (Angle of incidence) and an average pull of 50 Ibs. the lift was
300 Ibs. This result while in no way remarkable is nevertheless promising. Taking the lift/
drift as the measure of efficiency we get 300/50 = 6, which means that even with the crude
planes employed in this experiment, we can lift a boat clear of the water with a propeller
thrust equal to # of her displacement. Once a hydroplane boat under her own power can
lift clear of the water i.e. (substitute the vertical pressure of the planes for displacement)
we have every reason to expect, both from theory and practice, that the high speed we
have been looking for is obtainable.

Of course a great many improvements over the planes used at once suggest themselves.
For example:— The cutting edges of these were at right angles to the line of advance; 35
2 their head resistance unnecessarily large, and their curvature too flat for efficiency. In
all these particulars we expect our new metal planes to be an improvement. They present
only slanting cutting edges, and are much finer in section.

However this may be, we have now something satisfactory to work from, and it is
encouraging to note that even with our present inefficient planes, we have at our command
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the necessary propeller thrust to lift the Dhonnas Beag out of the water, and convert her
from a boat to a hydrodrome.

It might be well for us to ?now give some thought to the stability of such a machine. The
boat, at present of course is very unstable when the hull is well above the water. While

it travels smoothly when balanced it has no automatic stability and it requires a lot of
attention on the part of the operator to keep her on an even keel. Probably a dihedral
angle on some of the planes might be used to remedy this defect, or Dr. Bell's suggestion
of using planes on the hay-rake principle. In any case lack of stability with the hydrodrome
is not attended by the same danger or difficulty as with the aerodrome. Let us get out of
the water first, and seek stability afterwards.

F.W.B.
36

DISCUSSION CONCERNING FRONT AND REAR CONTROLS OCT. 14, 1908: Report
by Mabel B. McCurdy, Stenographer of the Association.

(Report of the Stenographer revised for this Bulletin).

Beinn Bhreagh, Oct. 14, 1908 :— Dr. Bell read to Mr. F.W. Baldwin and Mr. Gardiner H.
Bell his note upon “Front Control” given elsewhere in this Bulletin; whereupon the following
discussion took place:—

Mr. Baldwin :— In the first place | think the aerodrome with its front control is not
comparable to a pole with one surface on it. There are two surfaces on the pole that would
represent the machine. The main surface is behind the center of gravity, or whatever point
you want to take as a pivot.

| think one of the greatest things about a bow control is that you can see what you are
doing, that makes up for a great many deficiencies, having the whole control in full view
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and seeing exactly what it is doing. In fact, | think, all steering or working parts should, if
possible, be in full view. If your bow control breaks, why you would know where you are!
When the Red Wing tail broke | did not know it had broken at all. You want to get your
moveable parts in front where you can see them. You can make your truss strong, you
can make your rigid parts strong; the things that go wrong are your working parts. Now the
Red Wing certainly broke her tail on one side. Everybody excepting myself knew it, but |
didn't until I came down on the ice. Now | should have seen it had it been in the bow. It is
perfectly possible for a tail to break and operator not to know enough to shut off when to
37 2 shut off might save his life. An accident to the stern might cause you to lose control of
the whole machine and you might not know what was wrong.

The dangerous thing is loss of headway. In all our machines that is the only thing we have
to fear very much. As long as you have good steerage way you won't have a very bad fall.
If you lose headway, | think a bow control is a safer proposition than a tail because your
center of pressure, when in flight at small angles, is well forward. Your weight has to go
forward when you speed up. You must either have your center of gravity well forward of
the center of surface or else shift the controlling planes to meet it. You could have your
center of gravity somewhere near the center of surface of the machine and control the
travel of the center of pressure by using your front control at a negative angle and then if
you lose all headway your machine is nicely balanced for a slow glide, the center of gravity
being very little in advance of the center of surface. | think the safest possible proposition
would be a good big bow control on a good long arm and travel with it at a slightly negative
angle.

Dr. Bell :— Then | understand that you admit the main proposition, about the pole with

a horizontal surface at one end to be correct, but think that the main surface of the
aerodrome being back of the center of gravity, renders the two cases not comparable, that
in fact in the aerodrome case, you have two surfaces, one in front and the other behind the
axis of turning, and the one behind very much larger than the one in front. But in this case
the main surface which is supposedly 38 3 back of the axis of rotation is inclined with its
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rear edge downwards. In other words it is tilted up in front. Thus so far as its action as a
rudder is concerned it would tend to make the machine dive—

Mr. Baldwin :— No, no it balances all right. They are not tending to thus turn the machine
over. If the center of gravity is right under the center of pressure there is no turning
tendency.

Dr. Bell :— Yes, but if the surfaces are back of the center of gravity why is there not a
turning tendency, why don't they act like a rudder steering the bow down under headway.

Mr. Baldwin :— Because the part behind is not as effective.

Dr. Bell :— Well, anyway now you admit the main proposition, but don't think that the two
cases are quite comparable, that there is not a single surface away out in front. As | gather
your idea, the front control would be, you think, a more efficient safeguard in case of loss
of headway than a rear tail.

Mr. Baldwin :— Yes.

Dr. Bell :— Now let us look at that. We lose headway and under these circumstances
neither a front control nor a rear tail will operate to direct a machine.

Mr. Baldwin :— | don't think that is quite correct.

Dr. Bell :— No rudder will work without headway. Now we lose headway and the machine
begins to drop under the action of gravity. Then we have “downway”, not “headway”, and
in the interests of safety is it not advisable that the machine should 39 4 turn head down
rather than tail down? Now the effect of a single surface away out in front would, under
the influence of downway tend to send the head up, and lead to a stern fall. Whereas the
influence of a rear tail would be to elevate the stern and lead to a dive with subsequent
recovery of headway when the machine would be again under control. | speak here of the
tendencies of the front or rear controls. You introduce a new element and place the center
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of gravity in front of the center of surface so that, under the influence of gravity alo I n e,
the machine will dive when headway is lost, and then claim that the front control is safer
because its tendency to turn the head up, when dropping, neutralizes to a certain extent
the tendency of gravity to turn the head down. Whereas the influence of the rear rudder
tends to make the dive greater. So that your proposition is that the front control, combined
with an advance in the center of gravity, is safer than a rear control, combined with an
advance in the center of gravity.

Mr. Baldwin :— That is it in a nutshell. They are equally safe if you have a long enough
distance to drop; but if you have only got a short distance it is much better to have a
machine with which you could regain steerage way more quickly. Now | think you can
regain steerage way more quickly and without such a steep di ¢ v e, when you have a bow
control and preferably carry it at a slight negative angle. In all our machines the center of
gravity must be well forward of the center of surface of the machine.

Dr. Bell :— Why?
40

5 Mr. Baldwin :(— Well, because as a machine travels at an increasing speed and a less
angle of incidence, the center of pressure does move forward, we know that. Take any

of our machines and balance them up, put your center of gravity underneath the center

of surface of the machine. Now propel that at any small angle of incidence, and it won't
balance. The bow goes up. With the surfaces we have used the center of pressure moves
forward almost to the front edge of the machine. About 8 inches back was a fairly good
balance for the center of gravity. Now the planes are 6 feet deep so that we know that the
center of gravity must be well forward on the machine to balance it when in motion. Now
when the machine hasn't any headway with that balance, if you suspend the machine, and
let it suddenly drop it will take a very bad dive, and then recover headway. Just like the
little gliders it would go along and dive, then go along and dive again etc. etc. Now you
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can have the center of gravity further back in the machine if you have a front control at a
negative angle.

Suppose you have a tail and lose headway. Then under the influence of downway the
action of the tail turns the stern up increasing the tendency to dive.

Mr. Gardiner Bell :— That tail isn't going to make your action any worse, on account of

pressure on the upper surface of the tail resisting turning action.

Mr. Baldwin :— You don't get pressure on the upper surface until you have headway, and
you don't get headway until you have downway.

41

6 Now let that machine drop, it will tend to dive more speedily with this tail on. With a bow
control it tends to check the dive.

Dr. Bell :— You think the pressure is on the under surface of the tail, Gardiner Bell thinks it
is on the upper surface.

Gardiner Bell :— You take both cases, one machine with a tail, and the other without;
you can turn the machine without the tail quicker than the one with the tail. The resisting
pressure will be on the upper surface of the tail the moment the machine turns, that is if
the tail is fixed or stationary.

Mr. Baldwin :— According to Dr. Bell's proposition the thing with a tail let free to fall will
tend to do the weather vane act and drop with its head vertically downwards.

Dr. Bell :— I think we are all agreed upon the point that the principal danger to the aviator
is in loss of headway. Now in all machines so far made the center of gravity is in front

of the center of surface so that when we lose headway the machine dives and the front
control by its resistance tends to check that dive. It is equally obvious that if the center of
gravity was behind the center of surface then the rear tail would check the stern dive which
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would result? But the question comes in my mind why do we have to have that center of
gravity in front of the center of surface, why would it not be safer, without headway, to
have it directly under the center of surface. Suppose the reason to be, and | think it is right,
that when headway is gained the center of pressure moves forward and we have to have
the center of gravity under the 42 7 center of pressure in order to balance. Then the faster
the machine moves and the slighter the angle of the main planes with the line of advance
the more the center of pressure moves forwards, which would mean that the center of
gravity also has to move forward to balance the machine.

Now are we not going on the wrong principle altogether to balance an instability that
results from a change in the center of pressure, by making a change in the center of
gravity | think the Wright Brothers introduced an enormous improvement over the acrobatic
method of Lilienthal when they proposed to counterbalance such changes by the action of
moveable surfaces Why would it to be better in this case also to have the center of gravity
under the center of surface, the safest position without headway, and counterbalance the
effect of the movement of the center of pressure by means of moveable surfaces.

We have hitherto been considering the front control versus the tail. Why not have both
together? They can co-operate with one another in steering under headway and would not
both be safer than either alone in coming down without headway?

Mr. Baldwin: — | think that is all right. That is exactly what | mean by carrying the bow
control at a negative angle to leave your center of gravity somewhere near the center
of surface, although in advance of it so that if you do lose headway you are in a better
position to control the dive.

Dr. Bell :—There is a great deal in Gardiner Bell's idea. Under a vertical drop the pressure
of the air acting on 43 8 the under surface of the tail would of course tend to push the

tail up. But the actual effect depends very largely upon where the center of gravity is.

If the center of gravity is directly under the center of surface of the main planes the tail
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would undoubtedly act in that way. But if the center of gravity is in advance of the center
of surface of the main planes then the resistance of the air on the upper surface of the tail
would lessen that tendency to turn, and so would the resistance on the lower surfaces of
the front control, and both of them together, resist the turning tendency resulting from the
eccentric position of the center of gravity. The axis of rotation in this case being the center
of surface, or center of resistance.

Mr. Gardiner Bell : Why not use your tail for a sustaining surface as well as a tail? The
front control evidently is a good thing because it does things quickly; but why not limit the
bow control by using a rear tail and then too you can put your center of gravity away back.

Then you have your front control, and your rear tail helps to sustain as well as keep your
equilibrium. There is a certain amount of sustaining surface in the tail because you move
your center of gravity further back, and also, | think, the only place you can have your
control is in front, but the tail limits the front control so it is not such a dangerous thing in
the hands of the operator.

Mr. Baldwin :—Mighty good thing to check you up just the same. It gives you the ability to
recover quickly.

44

9 Mr. Gardiner Bell : And it really does not matter how far back you put your tail does it?

Mr. Baldwin: You bet your life it does! Anything behind the propellers is a bad proposition.
There is a draft of air from the propellers upon any rear surfaces, and if they are inclined
SO as to be supporting surfaces, then when your propellers stop the change in the balance
of the machine might be very great.

Mr. Gardiner Bell :— In that case it would be a good scheme to put your rear tail further
back.

Mr. Baldwin : There is a drag to the tail though.
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Dr. Bell:— This is shown in the Hammondsport experiments. The speed of the June Bug
was greatly increased by the omission of the tail. There is one consideration you can get
great longitudinal extension by using both the front control and the rear tail, and at the
same time get quick action by using them simultaneously.

Mr. Gardiner Bell: Mr. Baldwin's idea of having the front control at a negative angle so as
to intensify the safety seems to me to be wrong in principle.

Dr. Bell:— Why?

Mr. Gardiner Bell : Because there is nothing that brings about resistance so much as that.
Dr. Bell:— That is, introduces an artificial resistance to advance.

Mr. Gardiner Bell : That is what | mean.

M.B. McC.
45
THE STABILIZING EFFECT OF THE STATIONARY TAIL: By Gardiner H. Bell.

Beinn Bhreagh, Oct. 14, 1908 :— One of the great problems seems to be, where to put the
horizontal control, or controls, and whether or not to use a tail.

Undoubtedly the front control is the most effective, and for this reason, if not handled
properly is the most dangerous. It can cause a fore-downward plunge quicker than
anything. But it can also check a plunge more effectively than a rear control. The action of
the front control, however, is limited by the position and area of the tail, supposing there is
one.
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For example a horizontal tail ten feet in the rear of the machine will have a more stabilizing
effect than a tail five feet in the rear; the cause for this is leverage. Hence the power of a
front control will be less in the first case than in the second.

In case | then, the force and aft stability will be increased and the power of the front control
will be diminished. It is obvious that with a stationary tail the horizontal control must be in
front. You don't want to increase your sustaining area from fore to aft, but you do want to
increase your stability. Hence why is not a stationary horizontal tail, say fifteen feet in the
rear a good thing? G.H.B.

46
LOEB TO BELL .

White House, Washington, D.C., Oct. 8, 1908 :— Your letter of the 5th instant has been
received and by direction of the President has been called to the attention of the Secretary
of War.

Wm. Loeb, Jr., Sec. to the President. (See Bulletin X ? I 1l pp. 32—-33 for letter to President
Roosevelt).

ASSISTANT SECRETARY OF WAR TO BELL .

War Dept., Washington, D.C., Oct. 17, 1908 :— | have the honor to acknowledge the
receipt, by reference from the White House, of your letter addressed to the President
under date of 5th instant, regarding work of the Aerial Experiment Association, and to
express appreciation of your courteous offer in placing the technical information of this
Association at the disposal of the War Department.

The different types of aerodromes which the Association has available have been noted,
and an officer will be detailed from the U.S. Signal Corps to witness special flights of

Bulletins, from October 5, 1908 to December 28, 1908 http://www.loc.gov/resource/magbell.14100102



Library of Congress

aerodromes at Hammondsport, N.Y., in accordance with your suggestion, upon being
informed of the dates upon which such flights are to take place.

The death of the young officer referred to by you is deplored by all.

Ro v b ert Shaw Oliver, Assistant Secretary of War.
47
THE PHILLIPS FLYING MACHINE.

(See Aeronautical Journal July, 1908).

It is interesting to note the experiments of an English inventor, who has, for some years
been working on a machine of an entirely different type from those which are now claiming
our attention.

Experiments were first made with a model in 1893 by Mr. Phillips. The sustaining surfaces
consisted of a series of planes assembled in such a way as to resemble venetian blinds.
There are over fifty of these slats, each 22 feet long and 1 %2 inches wide. They were
slightly concave and tilted at about two degrees with the horizontal.

In general dimensions the machine was 25 feet long, breadth, 22 feet, and 11 feet high.
The total weight, including load was 420 Ibs.

The machine was mounted on three wheels, the single wheel leading. The propeller which
was 6 feet in diameter had an eight foot pitch and developed a thrust of about 75 Ibs. the
motor power used was steam, the engine developing about 8 H.P., and weighing 200 Ibs.
Coal was used for fuel; the machine was started on a circular track about four feet wide.

It was governed by a wire running from the machine to the center of the circular track.
During one trial the machine supported itself in the air for about 2000 feet flying about four
feet above the track.
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Mr. Phillips was so encouraged by these experiments that in 1907 he constructed a much
larger model.

48

2 In this machine the principle involved is the same but instead of having only one set of
sustaining surfaces, arranged like venetian blinds, there are four of these sets on frames
arranged one behind the other. The total weight of the machine is 500 Ibs. The motor
develops about 20 H.P. The propeller used is seven feet diameter. G.H.B.

THE KIMBALL HELICOPTER .
(See Aeronautics for Sept).

Above the Chassis, which consists of three wheels, a light framework, and a four cylinder
50 H.P. water-cooled engine is a system of propellers in a very light framework, inclined
at an angle of about 20 degrees with the horizontal. There are twenty of these propellers,
each propeller having four blades. Their diameter is four feet and their pitch is very low.
They are to be run at 1000 revolutions per minute. G.H.B.
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Mauro, Cameron, Lewis & Massie to Bell .
To Dr. A. G. Bell, Baddeck, N.S.

Washington, D.C., Oct. 10 ? , 1908: — We have yours of the 5th inst. with enclosed note
by Mr. Edmund Lyon, and the article by Mr. Carl Dienstbach, and as you surmise, these
notes will be of value of Mr. Cameron in the preparation of the specification.
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Mr. Cameron has had a long interview with Mr. C. J. Bell in regard to the business
situation and as to the course to be taken in the execution of the specification. In

this connection, Mr. Bell got the original written agreement of the Aerial Experiment
Association, in which occurs the clause that all of the members of the Association are

to be recognized as joint-inventors. Probably the intent of this clause was to the effect
that all of the members of the Association were to be recognized as joint-owners of

any inventions that were made by the members of the Association during the life of the
Association. The question as to who are and who are not joint-inventors is one that is
determined by the law, and cannot be fixed by members of the Association by simply
executing art c i cles of agreement to any particular effect, though you can agree, for
example, that the invention of one of you shall be the joint property of all of you. Still, under
the law, the application would have to be made by the individual who was the inventor.
This brings us to the consideration of the question as to who is to execute the application
in the present instance. It must be executed by each of those who contributed any of

the inventive ideas which are to be covered by the claims of the patent. 2 2 By inventive
ideas we do not mean simply a suggestion that it might be well to do one thing or another,
but the conception of the means by which the desirable thing is accomplished. If any

of the particular means employed in your structure, and which are to be covered by the
claims, originated with Lieut. Selfridge, then Lieut. Selfridge must be recognized as a joint-
inventor, and to fail to do so would be to jeopardize the validity of the patent. The same is
true as to each and every one of the other parties of the Association.

On the other hand, it would be equally as fatal to include as a joint-inventor someone who
did not contribute any one of the actual inventive ideas to be protected but the claims

of the patent. Mr. C.J. Bell seems to have gained the impression that the structure to

be patented really originated with yourself and Mr. Baldwin, and that the others were
keenly interested in the success of the enterprize and offered suggestions of one kind

or another, and worked earnestly and conscientiously to help make the enterprize a
success, but that they did not originate any of the ideas which are to contribute to the
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subject-matter protected by the patent. If this is correct, then yourself and Mr. Baldwin
would be the joint- inventors, and only yourself and Mr. Baldwin would need to execute
the application. Mr. Cameron's understanding of the matter however, is not in accord

with that which seems to be entertaine by Mr. C.J. Bell. On the occasion of his visit to
Hammondsport Mr. C. recognized the fact that the question of inventorship was liable

to be a complicated one, and took occasion to closely 3 3 question all of the gentlemen
there, including Lieut. Selfridge, and it seemed to be the unanimous opinion of those
gentlemen that the structure was the result of the joint mental and mechanical efforts of

all of the members of the As A s ociation, and that it would be very difficult, if not well-nigh
impossible, to state just what particular parts were contributed by the several individuals,
with the exception of one or two prominent features. All were working together for the
accomplishment of the desired end, one suggesting one thing and one another, and the
result of the joint efforts of all, gradually developed and evolved after months of work,

was the June Bug. If this be the correct statement of facts, then all the members of the
Association are joint inventors, of which Lieut. Selfridge is one, and it will be necessary
that an executor or administrator of his estate be appointed, such executor or administrator
to execute the papers. While it would be desirable to avoid this complication still if the facts
are in accordance with Mr. Cameron's understanding, it is the only safe course to pursue.
If they are not in accordance with Mr. Cameron's understanding, but are as Mr. C.J. Bell
understands the matter, then the specification should be executed only by yourself and Mr.
Baldwin, and then assigned to a Trustee to hold in trust for the members of the A.E.A.

Mr. C.J. Bell informed Mr. Cameron that at a meeting in this city, the members of the
Association agreed to extend the time limit of the agreement for six months from Oct. 1,
1908, which would carry the time to the first of April 1909, and that such agreement was
recorded in the minutes of the 4 4 meeting held here in Washington. The best way to
accomplish such an extension would be to simply endorse on the outside of the present
original agreement the following: “The term of this agreement is hereby extended to April
1st, 1909”. and this endorsement should be signed by each memebr of the Association.
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We do not think it need be signed bya?y representative of Mr. Selfridge, since Mr.
Selfridge's contribution to the enterprize necessarily terminated with his death.

When the specification and claims are laid before you, you will be perhaps better able to
decide as to general inventorship by a careful consideration of the subject-matter claimed
and a discussion of the whole situation with Mr. Baldwin and Mr. McCurdy.

(Signed) Mauro, Cameron, Lewis & Massie.
Bell to Mauro, Cameron, Lewis & Massie
To Mauro, Cameron, Lewis & Massie, Washington, D.C.

Baddeck, N.S., Oct. 29, 1908 :— Your note of Oct. 10 was received in due course and
contents noted.

Please forward specification and claims as soon as possible. When we know what the
claims are we can better take up the question of specific inventorship.

(Signed) Alexander Graham Bell.
5
Mr. Charles J. Bell to Bell .

To A.G. Bell, Baddeck, N.S.

Washington, D.C., Oct. 8, 1908: — | had quite a long interview this morning with Mr.
Cameron in relation to aerial matters. He appears to have quite a grasp of the situation,

and to understand very thoroughly the various points brought out in your memorandum.

| have requested him to go ahead and prepare a skeleton of the ap | p lication to be made
for a patent, and as soon as it is finished he will forward same y t o you for criticism and
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advise. | showed him the agreement which was entered into between yourself and the
other members of the Association in September 1907.

The wording of that agreement is a little unfortunate, it is headed, “Agreement to organize
the Aerial Experimental Association”, and all the way through apparently contemplates
some other paper to be drawn to complete the organization.

The language used should have been “we hereby associate ourselves together” instead of
“hereby agree to associate ourselves together”. In another paragraph it states “we agree
that the Aerial Experimental Association shall be organized on the first day of October,
1907, and shall exist for one year”. Another paragraph says “any applications for letters
patent shall be made in the names of all the members as joint-inventors”, this is contrary
to law. An application for a patent must be made by the inventor, or inventors, and not
signed by any other person. It is of course quite possible 6 2 to have a patent application
signed by a number of persons who have each taken part in the invention, but they cannot
sign the application as joint-inventors, simply because of an agreement which stated they
should do so, whether they really are participants in the invention or not.

The first question for you and the other gentlemen interested to decide and advise Mr.
Cameron of is, did Lieut. Selfridge contribute towards the inventions which you propose

to be patented, if so, he should join, and being dead, his place should be taken by the
legal representative of his estate. If, however, he was not actually one of the joint-inventors
his signature would not be proper on the application, even though you had entered into

an agreement to the effect that he should sign. The mere fact that he did not sign the
application would not in any way prejudice his right to participate in the result of the

inve t n tion which is covered by the terms of the agreement. In any case it is absolutely
necessary that an administrator should be appointed for his estate, and steps for this
purpose should be taken without delay.
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The agreement contains a clause that it shall remain in effect for one year from the date
of organization, unless otherwise determined by the unanimous vote of the members.
This apparently contemplated, not an extension of the agreement, but that it might be
terminated prior to one year, provided unanimous consent was given.

7

3 | wish therefore you would send me a copy of the minutes of the meeting held in
Washington September last, by which you agreed to make a further extension for six
months, as | should recommend that such an agreement be put in writing and made part of
the original contract with the signatures of all the parties interested thereto.

Undoubtedly any interest of Lieut. Selfridge whether such interest was obtained as one of
the joint-inventors or as joint-owner in the patents, might for government use be claimed
as property of the United States, he having acquired such interest while in the line of duty.
This, however would not give the United States a right to claim the use of the machine
without first compensating the other owners. It might, however, enable them to tie up the
business of the Association if they desired to do so.

| have hurriedly taken up the points talked over with Mr. Cameron. | was very much
pleased with the study he had made of the entire subject, and believe that he will prepare
specifications which will meet with your approval.

(Signed) Charles J. Bell
8
Bell to Charles J. Bell.

To Charles J. Bell, Pres. Am. Sec. & Trust Co., Washington, D.C.

Baddeck, N.S., Oct. 29, 1908 .— * * * The question of inventorship is going to be a very

complicated one, as the idea of the Association was joint work; one member would
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contribute one idea, another ano ? t her, until really it is going to v b e very difficult to
decide who were, or who were not participants in the development of any specific idea.

Of course the inventions will be limited to the claims and when we receive from Mr.
Cameron a copy of the claims he proposes to make we can more hopefully look into the
guestion of inventorship of those specific points.

Curtiss and McCurdy will be here soon so we will be all together by the time the claims can
arrive here.

You will find in the Bulletins which have been sent to you an account of the Washington
Meeting in September last.

You speak of the absolute necessity of having an administrator appointed for the state of
the late Thomas E. Selfridge. None of us know how to go to work upon this matter, and
we would all be very much obliged if you, as Trustee of the Association, could take up
the matter with Mr. E.A. Selfridge father of Lieut. Selfridge. His address is 2615 California
Street, San Francisco, California. * * *

(Signed) Alexander Graham Bell.
9
THE ADAMS COMPANY TO BELL .

COPY . Dr. Alexander Graham Bell, 1331 Connecticut Avenue, Washington, D.C.

Dubuque, lowa, Oct. 6, 1908 :— The writer was interested in your article appearing in

Aeronautics in reference to the Bleriot accident which in all probability was brought about
by the action of gyroscopic force.
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We have always contended that the maximum of safety is only secured by the use of two
motors revolving in opposite directions and two propellers revolving in opposite directions,
as this neutralizes all torque and gyroscopic effects.

As you may not be familar with the details of our revolving motor we are mailing a copy of
our aeronautic catalogue under separate cover and enclose herewith blue prints showing a
few of the methods of using two such motors to drive various transmission mechanisms.

We call your attention in particular to the fact that our motor weighs only 2.7 pounds per
horse-power including the carbureter, oil tank, oiler and timer. We employ no cooling
device whatever but believe that we have the only motor in existence that is perfectly and
automatically cooled at all times.

Although it would be possible to revolve these motors in a vertical plane, we have never
built them to run in that way with the exception of a three cylinder of 3 12" bore which we
are now designing for direction connection to an electric generator, making a very compact
portable generating plant.

THE ADAMS COMPANY DUBUQUE IOWA Two motors driving concentric shafts (located
above motors) in opposite directions 10

11

2 As you are probably aware Mr. Emile Berliner has been experimenting with a couple of
our motors for some time and is so well pleased with the results that he wishes us to build
a special motor of higher power for him.

We hope that you will find our motor interesting and assure you that we will be pleased to
hear from you in regard to same.

(Signed) The Adams Company. Glenn Muffly, Sales Agent.
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Bell To Adams Company .
To The Adams Company, Dubuque, lowa.

Baddeck, N.S., Oct. 29, 1908: — Your note of October 6 has been forwarded to me

here, and | am very much interested in your motors, especially in the blue print submitted
showing two motors revolving in opposite directi n o ns, operating two concentric propeller
shafts also rotating in opposite directions.

| should like to have some details concerning the weight of such an arrangement giving
about 40 H.P. in all, and some idea of the price.

(Signed) Alexander Graham Bell.
12
Russell Thayer to Bell.

To Prof. A.G. Bell, Baddeck, N.S.

Philadelphia, Pa., Sept. 25, 1908: — | enclose herewith a paper on Dirigible Airships
which | think will be interesting to you. | am certain of the fact that the principle that | have
discovered, solves the matter of Aerial Navigation, so far as the dirigible is concerned, and
| am very anxious to have one of them constructed.

| have worked out all the details, and am ready to build. A dirigible can be built, that can
travel all over the United States, at the cost of an ordinary automobile, viz, $4000.00. |
want to interest some one to furnish say $5000.00 to build one of these.

Nobody seems to realize it, but this is really a wonderful thing; with your large experience
you must see its value to the World.
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(Signed) Russell Thayer. P.S. | enclose a bent card. Lay it on your table and first blow on
the flat side of the bent part; and then turn it one quarter around, and blow on it, and you
will see that it proves my statement. R.S.T.

13
Bell to Russell Thayer .

To Russell Thayer, Broad and Arch Sts., Philadelphia, Pa.

Baddeck, N.S., Oct. 21, 1908: — | have been away from home and your note of Sept. 25
has just been brought to my attention.

Allow me to assure you of the very great interest that the members of the Aerial
Experiment Association take in your idea of developing and utilizing gyroscopic force to
provide, as it were, a lever in space without any fulcrum on the earth so as to utilize wind
pressure upon a balloon as a means of propulsion.

While our attention is more particularly directed to the development of heavier-than-air
machines so that we cannot assist you directly in developing experimentally your important
ideas relating to balloons, we can at all events express sympathy with your work and
appreciation of the central thought that guides it.

If you can suggest any means by which this Association could assist you in making known
your ideas to persons who would be willing to give you the means to test them we feel
that we might thereby be instrumental in opening up a new field of experimental work that
might prove of great practical importance.

Why not write to General Allen, Chief Signal Officer of the U S Army, who is how
experimenting with dirigible balloons. You are at liberty to say to him that, while we cannot
endorse all the points you claim until demonstrated by experiment, we think your ideas are
eminently worthy of practical investigation and should be tested.
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Your little experiment with the best card is interesting and suggestive.

(Signed) Alexander Graham Bell.
14
THAYER DIRIGIBLE AIRSHIP: By Russell Thayer.

An aerial vessel that can be propelled through the atmosphere with the same facility and in
the same manner as a ship sailing y u pon the ocean.

This new discovery for the propulsion of dirigible airships, is based on the development
and application of gyroscopic forces, in combination with the forces developed by the wind
pressure on the sail of the airship.

The following well known law of Mechanics may be taken as the basis of this discovery. It
is one of the laws which govern the motions of the celestial bodies, the Sun, the Planets
and the other Stars in their revolutions through space.

A body suspended in space and free to move in any direction, if acted upon by two
or more extraneous forces, will take up a motion of translation in the line of its least
resistance, due to the resultant of the forces acting upon it.

The following law also, relating to a d n dgoverning the movements of rotating bodies, may
also be here referred to viz: When a body rotating upon a principal axis, is subjected to a
force tending to produce another rotation not parallel to the former, the resultant effect is
such displacement of the axis of the original rotation, with respect to its support, as is most
favorable to the parallelism of the two rotations, and such displacement is at right angles to
the direction of the disturbing force.

| have discovered, that by utilizing the reactive gyroscopic force manifested upon any
attempt to change the 15 2 direction of the axis of a rotary body, in combination with the
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wind pressure upon a balloon floating in the atmosphere and carrying sa d i d body; that
the movement of the balloon may be variably determined and controlled by correlation of
the force developed by the gyroscope and the force of the air current.

THAYER DIRIGIBLE AIRSHIP .

In other words, my invention provides means, whereby wind pressure tending to diverge

a balloon from a predetermined direction of traverse, may be variably opposed by the
gyroscopic effect of a rotary body carried by the balloon, under the control of the operator,
so that such wind pressure may be utilized to propel the balloon in directions oblique to the
wind pressure, as in ordinary marine navigation.

The gyroscopic effect that | refer to, is due to the fact that a rotary body tends to maintain
constant its plane of rotation, and consequent direction of its axis of rotation; such effect
being increased or diminished in correspondence with the speed of rotation of the body.

It is important to note, however, that to render such reactive effect available, it is
necessary to so mount the rotary body, that its axis of rotation, is free to oscillate, to a
limited extent, in a direction parallel to the direction of said axis.

It is interesting to here note the various commercial uses to which the gyroscope has been
adapted, in order to utilize its curious powers.

16

3 To the untrained mind it seems to possess mysterious faculties. It will support itself, for
instance, suspended in space, at right angles to a cord, resisting continuously the constant
force of gravity, while it is spinning at high speed.

Other interesting phenomena may be demonstrated by its means. The laws of rotating
bodies however, are well understood by mathematicians, and while it is quite true that
the mathematics of the gyroscope are complicated and obtuse, nevertheless there is
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no mystery about the matter, and the forces developed by the gyroscope follow the
established laws of rotating bodies, which are free to move and rotate at high speed, on
what | may term elastic axes.

The peculiar property that the axis of a rotating gyroscope possesses of continuously
pointing in a fixed given direction, notwithstanding the motion of translation of the Earth
through space, and its independent rotation on its own axis, has been used by the
astronomer for the usefull purpose of maintaining the axis of his astronomical telescope
constantly trained upon a star, that he may be observing, thus being able to observe it
continuously in the field of view, while otherwise, in a few seconds it would pass across the
lens.

One of the first uses to which the gyroscope was adapted, after its discovery, was in
Marine Navigation; in order to provide an artificial horizon on a moving vessel, in order

to make observations. For this purpose the gyroscope is caused to revolve on a vertical
axis; this was in use for 17 4 some time, and | believe is still in use in certain navies in the
world.

The gyroscope is used very effectually and almost universally in controlling the direction
of traverse of the Submarine war torpedo, known as the Whitehead torpedo, that deadly
instrument of destruction, now in general use in all the Navies of the World.

In this instance it is placed inside the casing and near the stern of the torpedo, and by an
ingenious arrangement operates two small rudders which maintain the direction of traverse
of the torpedo on its predetermined course.

This result is effected by utilizing the same force that | use in aerial navigation, but of
course, in an entirely different manner.

The Mono-Rail system of Mr. Louis Brennan, uses the forces of the gyroscope to balance
the cars on the single rail roadway that is employed in this system.
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The well known and costly experiment of Sir Henry Bessemer made by that distinguished
and accomplished engineer about 25 years ago, to utilize the principle of the gyroscope
to prevent the rolling of ships in a sea-way at Sea, may also be referred to. Sir Henry
however failed in the experiment, for the reason that he overlooked one of the essential
laws of the revolution of the gyroscope, and it is said that he expended about a million
dollars on this work.

Dr. Otto Schlick, a German engineer of Berlin e , , first demonstrated the practical utility of
the gyroscope, in preventing a ship from rolling in a sea-way.

18

5 In July 1906, with the sea so rough that the ship (the Sea-Bar) rolled through an arc of
thirty degrees, when the gyroscope was not in revolution, the arc of rolling was reduced to
one degree, when the gyroscope was set spinning and its secondary bearings released.

In other words it practically abolished the rolling motion of the Craft, causing its deck to
remain substantially level, when the ship as a whole heaved up and down with the waves.

The Dirigible Balloon as now universally used, particularly in the various Armies of the
World, is propelled through space by means of fans or propellers, which as may be readily
understood are very ineffectual in propulsion.

There is an enormous waste of power, due to the slip of the fan blades etc., and in a wind
of any considerable velocity the structure is quite helpless.

The problem of the navigation of the air , after the inventions of the balloons has always

been to devise some point of support upon which we can take hold, so to speak, in order
to utilize the propelling effect of wind pressure .

This of course (until my discovery) it has been impossible to do, as the entire structure is
drifting in a fluid, in which the structure itself is immersed.
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The use of the gyroscopic forces that | have described, solves the problem, and gives us a
line of support against which we may apply and utilize wind force to propel our craft.

19

6 Developing and utilizing the forces of the gyroscope in the manner that | have described,
actually provides a lever in space without any fulcrum on the earth, and the results
following from this fact are evident and far reaching .

By the proper use of sail and rudder and gyroscopic forces, our dirigible airship may be
propelled in any direction except against or close to the wind, when the wind is blowing
at variable speeds, and, as we are navigating an ocean some five miles in depth, without
rocks or other obstructions, the possibilities of the dirigible airship, particularly for war
purposes are very great.

(Signed) Russell Thayer. Am. Soc. C.E.
20
VAUGHN TO BELL .

COPY. U.S.S. Yorktown, 3rd Rate, Valdez, Alaska, Sept. 15, 1908. Dr. Alexander Graham
Bell, Hammondsport, N.Y. Dear Sir:

Being an enthusiastic admirer and student of Aerial Navigation, and more especially of the
“Aeroplane System” of navigating the air, | take the liberty of presenting to you some of my
ideas in the construction of aeroplanes with hopes that some of them will be of value to
you and help to solve the universal problem of soaring the air.

While | have never seen an aeroplane at close quarters, | have made a careful study
of the photographs and articles about airships, which are published from time to time
in various magazines. In all of the machines, except the ones you and the Wrights are
constructing, | find one great fault, and that is not having full control of the wings, and

Bulletins, from October 5, 1908 to December 28, 1908 http://www.loc.gov/resource/magbell.14100102



Library of Congress

not having them so arranged that they can be made to meet the different currents of air
and ensure stability under any circumstances. Another fault is: | may be wrong, most of
the machines have a tremendous vertical rudder for steering the ship. Take Dumont's
machine, Delagrange's machine, Farman's machine and others, and you will find that
they all have a large vertical rudder, with me it seems as though it would be impossible for
them to steer across a strong current of 21 2 air for any distance without heading into it.
Take Farman's machine with its big box kite tail, nearly as large as the wings themselves.
Do you think that it is hardly possible for him to steer across a stiff wind with ease? Take
for example one of the oldest inventions, the windmill, it has a very large vertical rudder
which keeps the mill headed toward the wind in order to run. Also suppose that a ship,
say 100 feet long, had a rudder attached to it 100 feet from its stern, do you think this ship
could steer across a strong current of water, and not head up stream instead. | believe

it a good idea not to have a vertical rudder if you could possibly do away with it. If the
machine tends to zig-zag a very small vertical rudder could be placed astern to prevent
this until something else is invented to stop the zig-zag motion. The rudder could be so
arranged that if the machine does not go straight the rudder could be set at an angle to
correct this error in construction. For making short turns | think my idea about the window
shade vertical rudder (see description of drawings) attached to each end of the wings a
good idea. When one rudder is opened it causes a resistance at that end which swings the
machine around like a turn-table. For long turns the flexible steel wing tips can be used.
Incline the planes in the direction you want to go, and if | am not mistaken, the machine
will make the turn. Take for example a bird, it has no vertical rudder, all it does is incline
its body in the direction it wants to go and he 22 3 makes the turn. Take an expert bicycle
rider, he can ride in any direction without holding the bars, by simply inclining his body in
direction he wishes to go. Why won't an aeroplane do the same thing if handled right.

Another of my ideas, not in the drawings, is about the horizontal rudders astern. | believe
the horizontal rudder should be used only in preventing the machine from pitching,
correcting the fore and aft inclination, and making a landing, and NOT to be used in raising
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or lowering the machine from or to the ground. The horizontal rudder in front is for lowering
or raising the machine and the horizontal rudder aft act a s as a kind of tail to prevent

the machine from pitching. When the machine alights the rudder aft is inclined in such a
way that the tail wheel touches the ground first. In watching birds light in the water or on
ground, | find that the tail is always a great deal lower than the wings, and by alighting in
this position the tail and wings form a kind of air-brake to stop their forward motion.

| believe that in the future, if my ideas about flexible wing tips etc. prove successful that
a machine's stability in the air will be entirely governed by the gyroscope, or by a weight
suspended and attached to the wing wires in such a way that if the machine tends to
capsize, the weight or gyroscope will curve the wings to such an extent that the machine
will right itself again. Why not use the operator and passengers in place of the weight

. Have the seats so arranged that if a person sits on them he will be the same as a
suspended weight. All of the minor details such as arrangement 23 4 of the machinery to
do this work can very easily be done. Most machines rise in the air, but very few stay on
account of not having arrangements made to overcome the different currents of air.

In order to have a light strong machine, | believe that all of the joints should be wrapped
in different ways with strong cord, and covered with a thick coating of good glue and then
painted. This is where seamanship comes in. If the frame is steel or iron wrap the joints
with wire. | believe the canvas covering for the planes should be put on the bottom of both
upper and lower frames, and not on top, (see drawing), as it offers less resistance and
makes the frame stronger.

Doctor, if in writing this letter and submitting to you my plans and ideas, | seem to criticise
your most highly appreciated and valued work, | wish to assure you that it is purely
unintentional. | trust that it will not be taken as a criticism, but as ideas of a person who
knows very little about aerial navigation, and from one who is anxious to become a student
and to learn, with hopes that his ideas are not in vain.
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Whenever the opportunity offers itself, and | am in a position to experiment with that line of
work, | hope that some day | will be a close competitor for some of the big prizes which are
now offered to the public in general.

Trusting that these ideas will be of some value to 24 5 you in your experimental work, |
wish to remain

(Signed) Sidney P. Vaughn, United States Navy. P. S. If you write please address me,
U.S.S. Yorktown, care Post Master, San Francisco, California, and your letter will reach
me O.K. | have other ideas which may prove of help to you. P.P.S. Since writing this
letter | have received the Scientific American, dated August 22. On page 124 they give
photographs of the latest foreign aeroplanes. | think Gastambide is still on the wrong
track. Capt. Ferber's machine is a good improvement, having a very small vertical rudder,
but I don't think much of the rest of his design. Zen's aeroplane, as they say, is a great
improvement over the rest. He has no vertical rudder, but his after horizontal rudder is too
large. | don't like his idea about using the front rudder in rising and turning. He should use
his wing tips. Am | right?

S.P.V.
25
Bell to Vaughn .

To Mr. Sydney P. Vaughn, U.S.S. Yorktown, c/o of Postmaster, San Francisco, Cal.

Baddeck, N.S., Oct. 29, 1908:— There has been some delay in the delivery of your
registered letter of September 15, which was forwarded from Hammondsport, N.Y. and
only reached me here October 10.

All of the ideas contained in your letter seem to me to be eminently worthy of serious
consideration.
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It may be interesting to you to know that one or two of them had already been discussed
by members of the Association and experiments instituted long before we heard from you.
| allude especially to your proposition of wing tip controls placed at each side between

the aeroplanes, and the idea of using the aviator himself on a swinging seat to control
automatically the equilibrium of the machine, also the idea of using the wing tip controls to
steer the machine in place of a vertical rudder.

This does not, of course, in any way detract from your merit in making the suggestions, nor
from your generosity in communicating them to us.

(Signed) Alexander Graham Bell. Chairman A.E.A.
26
DESCRIPTION OF DRAWINGS.

These drawings are not accurate in proportions and construction, and are made merely to
point out new and perhaps useful ideas in the construction of aeroplanes.

Fig. 1-2 are partial drawings of aeroplanes pointing out positions of ideas which can be
attached to any style of frames.

Like letters refer to like parts.

Fig. 1 is a simple drawing of an aeroplane frame showing position and construction of
horizontal rudders between upper and lower planes. They also can be called a third plane
which is moveable between the upper and lower planes. Also shows method of placing the
canvas on the under side of plane framework.

Letters A-A 1 point out moveable horizontal rudders or third planes to which are attached
wires working through blocks D to spools C-C 1 -C 2 on shafts B-B 1 . The rear end of
these rudders swing clear of all framework and are supported only by the rear wires which
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work on rear shaft. The front end of planes are so arranged that they can slide up or down
between the front stanchions and rod G (attached to stanchion) which forms a kind of
slide. The wire on spools C and C 1 is wrapped differently. On spools C it is wrapped from
you and on spools C 1 it is wrapped toward you. This permits the rudders being moved to
meet different currents of air. When the rear end of plane A is low the rear end of plane

A 1 is high and vice versa. The wires working the front part of planes are all wrapped one
way on the spools C 2 on shaft B 1. When the shaft B 1 is turned 27 2 it causes the front
end of horizontal rudders A-A 1 to be raised or lowered. This causes the machine to rise
or fall at the will of the operator. The opposite motion on the back part of the rudders is
supposed to keep the ship on an even keel. Both shafts B-B 1 are worked by wires run n
ing from spools C 3 to steering wheels handy to the operator. These horizontal rudders do
away with the horizontal rudder which is used out in front of the machine and at the same
time it keeps the machine from tipping or turning over. It can be used in turning curves and
helps to do away with a large vertical rudder. Note particularly the way the wire is wrapped
on rear spools.

Letter E shows a form of slat that supports the canvas. These slats are placed on under
side (not on top) of both upper and lower parts of frame as shown in drawing. The canvas
is put on the under side (not top side) of these slats. This makes the machine stronger and
offers less resistance to the wind.

Fig. 2 is a drawing showing method of having flexible wing tips A-A and A 1 -A 1 with wires
running to the steering wheel.

Letters B are flexible steel slats (tapering) attached to plane slats K. At the end of these
steel slats are tapering steel rods or slats B 1 attached so that if the corner is pulled down
it will take on a kind of spiral shape. The wires C-C 1 run from opposite corners, upper

left hand corner and lower right hand corner, and meet on a steering wheel in such a way
that if the wheel is turned it will cause the upper left 28 3 hand and lower right hand corner
of flexible tips to form a spiral toward the opposite corners. The wires D-D 1 are worked
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the same way. If worked right these flexible wing tips will keep the machine on an even
keel and it will be almost impossible to capsize it. In addition to this it does away with the
vertical rudder in the rear. The flexible wing tips will turn the machine in any direction if
worked right. To raise and lower the machine a flexible horizontal rudder attached to the
upper and lower planes in front, as shown by dotted lines H, worked by wires should do
the work of the horizontal rudder which is on a heavy frame in front on most machines. It
is a good idea to use flexible wing tips on every part of the planes where they can be put
to use. For making short quick turns with the machine, have two (one at each end) vertical
rudders that opens and close like a window shade, connected to a steering wheel by wires
G, as shown by F at right hand corner of Fig. 2. If the operator wishes to make a quick turn
he opens up the shade or rudder, which causes a great resistance at the end of plane,
and the machine will spin around like a turn-table. By having these rudders on each end
the operator can turn quickly in any direction. To keep the machine from zig-zaging a very
small vertical rudder (stationary) could be hung on behind with a small horizontal rudder to
act as a kind of tail. S.P.V.

AEROPLANES -IMPROVEMENTS ON- Sept. 12 -1908 Fig 1.

Fig 2.
30

Robertson to Bell .
To Dr. A.G. Bell, Washington, D.C.

Mt. Vernon, Indiana, Sept. 20, 1908 :— | beg to submit for your consideration some crude
ideas of mine on aerial craft. | do this for the benefit of the cause, and not with the hope of
realizing anything in a financial way.

Formerly, while in the Government service at Washington, | used to occasionally consult
with the Smithsonian Officials on this subject, but was never in sympathy with Prof.
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Langley's aeroplane ideas; and since the deplorable accident at Fort Meyer lately, | am
more thoroughly convinced y t hat of itself the aeroplane will never be a success, for war
purposes. Nor am | in sympathy with Count Zeppelin's ideas of such a large dirigible
balloon. | believe the successfull aerial machine of the future will be a “ composite ”
embodying the three types, aeroplane, dirigible and helicopter, somewhat on the lines of
the enclosed rough drawing.

| do not go into the minute details of construction in this, but you can get a good general
idea of the design and will, | think, readily understand them. You will notice my idea is
to have two small cigar-shaped balloons, each made in three separate sections, laced

together and the two balloons harnessed together by a bamboo and aluminum frame
like this 31 2 with two propellers for propulsion, hung on a center line between ; and one
lifting propeller (reversible) and several aeroplanes, as shown by blue lines: Also a small
steering propeller fixed on a universal joint attached to the engine shatft.

The balloons need not of themselves be large enough to raise the machine, but would
assist the horizontal propeller, and give stability to the whole thing, and prevent a rapid
descent in case the motor should stop.

The engine on the lower platform would help to balance the balloon, and the two vertical
propellers placed on a center line between would have a straight forward pull on the nose
of the balloons which is not possible with the single bag dirigible having the engine and
propellers hung so far below.

After the machine had been raised to the desired altitude, the lifting propeller could be
disconnected and the two pushing propellers put in action, and these with aeroplanes and
small gas bags would hold the whole machine up.

One advantage of this construction would be that in case it should be compelled to
descend on the water, it would float with the engines above the water line.
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| have as yet made no further attempt towards developing this idea, than the construction
of a small model about 32

END VIEW

Side Elevation

33

Plan

34 3 24 x 36 inches.

| should be pleased to have you look into this design and perfect it, and give it a trial, if you

think it worthy of consideration; and should you desire further details, as they occur to me,
| would be pleased to give them in so far as | can.

As an Ex Navy Offic r e r, | should be pleased to see the United States lead the world in
matters of this class, as well as in battleships.

(Signed) Geo. W. Robertson.
35

Bell to Robertson .
To Mr. Geo. W. Robertson, Mt. Vernon, Indiana.

Baddeck, N.S., Oct. 7, 1908: — Allow me to thank you for your note of Sept. 20 with
accompanying illustrations of your suggested aerial craft.

The Aerial Experiment Association, of which | am Chairman, is as you probably know, an
“Experiment Association” pure and simple carrying on experiments, not for gain, but to
promote the art of aviation in America.
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It would give me great pleasure to submit your ideas relating to an aerial craft to the
members of this Association for discussion and consideration, if you so desire, but we
cannot, of course, receive or consider communications of a confidential nature or be
interested financially in them Any printed material or manuscripts that are not confidential
we are always glad to receive and discuss.

| presume that your note to me and the illustration accompanying it are not intended to
be confidential, and | will therefore communicate copies to the other members of the
Association for their consideration unless | hear from you to the contrary. Although our
Association is devoted mainly to experiments relating to heavier-than-air machines we
are, of course, interested in all plans for aerial flight, and | have no doubt that the other
members of the Association will be as much interested in your plans as | myself.

(Signed) Alexander Graham Bell.
36

Robertson to Bell .
To Dr. A.G. Bell, Baddeck, N.S.

Mt. Vernon, Indiana, Oct. 18, 1908 :(— Your favor of 7th inst. in answer to my letter of Sept.
20 has been received. My suggestions on aerial craft were not for gain, but to promote

the art of aviation in America; and it would please me to have you submit my plans to

the members of the Association for discussion and consideration, as my letter was not
intended to be confidential. | have never tried to take out any patents on this idea, and do
not intend to.

| should be pleased to give you any further suggestions on the subject, as they may occur
to me should you desire. The little model | have constructed (about 24" x 36") would show
up the idea much better than the drawings, and I will ship it to you by express if you wish.
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The point | stated in my letter of Sept. 20, that the gas bags need not necessarily be large
enough to lift the machine depending on the horizontal propeller for a part of the lift, was
with the idea of giving it greater speed when going forward and using the aeroplanes. In
cases wWhere speed was not desirable additional sections of balloons could be inserted,
so it would have more buoyancy and the bamboo harness frame lengthened. | am of the
opinion that aeroplanes may be so perfected in time that they could probably be used as
“Scouts” in war, but | think for real military service the aerial craft must be able to move
slowly and steadily at times; or hover over any desired spot for a while and then move
back to its headquarters rapidly.

(Signed) Geo. W. Robertson.
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1
SWINGING SEAT.

Beinn Bhreagh, Oct. 26, 1908:— The object of the double support for a swinging seat
(Bulletin XIV p. 14; Bulletin XVI p. 49) was to secure the point that the seat should remain
horizontal however it might be moved by the aviator. As soon as a model was constructed
it became obvious that in its automatic action the seat would not remain horizontal. For
example:— Should the machine make a dive, though the seat would swing forwards it
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would be tilted down in front thus tending to eject the man. This action has been remedied
by adopting a single support (see photograph in this Bulletin).

It would be very desirable to secure some automatic action over the controls and this
certainly can be accomplished by utilizing the weight of the operator upon a moveable seat
without interfering with voluntary control by the aviator himself. In the plan contemplated
the main work of longitudinal control would be accomplished automatically by the
operator's weight leaving the finer adjustments to be done voluntarily.

There is one grave disadvantage, however, touching the very principle of a swinging seat.
It is obviously impracticable to have the axis of the sing at the center of gravity of the
machine. The motion of the sing therefore will occasion a displacement of the center of
gravity and unfortunately in the wrong direction for safety. If the machine tips down the
seat swings forward, thus displacing the center of gravity forwards instead of backwards
so that 2 2 the displacement tends to help the dive and make it steeper. It is only through
its automatic control over the vertical steering surfaces that the swinging seat has its
advantage.

I am inclined to think that it would be better to hold fast to the important principle embodied
in the Hammondsport machines and substitute the instinctive motions of the aviator for
automatic action by gravity.

If the machine should make a dive natural instinct tends to make a man lean back. This
displaces the center of gravity in the right direction and in the Hammondsport machines
the man naturally leans back in operating his front control to correct the dive. In correcting
the climbing tendency the man leans forward. In correcting a tip downwards to the left the
man leans to the right, or high side; and vice versa where the tip is on the other side.

The co-operation of instinctive movements with the operation of the various controls
seems to me too important a point to be lightly given up. There is far less liability to move
the wrong lever as is sometimes done even by the Wright Brothers themselves. | am
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therefore looking with less favor upon automatic action through a swinging seat and
with more favor upon instinctive movements combined with the operation of the steering
devices. A.G.B.

3
DROME NO. 4 .

Beinn Bhreagh, Oct. 31, 1908: — Drome No. 4, McCurdy's “Silver-Dart”, is now completed
and the new engine installed. The machine has been taken to the tent at the Race Track
and a telegram is expected every moment announcing its first flight. Photographs of the
Silver-Dart appear in this Bulletin. A.G.B.

4
DROME NO. 5.

Beinn Bhreagh, November 4, 1908 :— Drome No. 5 is now completed with the exception
of the body section and the steering appendages. Photographs in this Bulletin show its
present condition.

The body section is now being started and will be substantially similar to the center part
of the Cygnet with a manhole of the same shape and size, but made in a different manner
which will be described in a subsequent Bulletin.

| have now decided that a front control will not be used upon Drome No. 5 because it

is to be started as a kite and the presence of a front control would be likely to produce
dangerous oscillations in the structure while flying as a kite. If we had only to deal with the
wind of advance the front control would, of course, be as advantageous as in the case of
our other aerodromes. If we don't have a horizontal rudder in front we have to consider
placing it in the rear behind the propellers. It is extremely doubtful how far it is advisable to
place any rudders in the draft of the propeller and a difficulty presents itself in sustaining
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the rudder by supports so far removed from the propeller blades as to obviate all chances
of a Wright disaster.

This leads me to consider the advisability of using two horizontal rudders behind the main
structure, one at either side of the wing piece arranged normally with their 5 2 surfaces
parallel to the line of advance.

In our Hammondsport aerodromes we have three different kinds of steering to perform at
the same time.

(1) Vertical steering up or down.
(2) Horizont? steering right or left.
(3) Balancing steering by our wing tips to remedy tipping action.

Now the thought occurs will not these two horizontal rudders alone serve all the purposes
of the three kinds of steering, required and with only two levers to operate them one for
each rudder.

(1) For vertical steering both rudders could be moved simultaneously up or down.

(2) For horizontal steering, one rudder alone moved, or both in different degrees so that
the introduced resistance to advance shall be different at the two sides of the structure.

(3) Balancing steering, the two rudders moved equally in opposite directions so that the
righting action will be produced while the introduced resistances to advance would be the
same at either side so that no turning movement around a vertical axis would be caused.

My mind is gradually inclining to the idea of two horizontal rudders at the rear to take the
place of all the different methods of control employed on the Hammondsport machines.
The great objection being that they would be out of sight of the aviator.
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6

3 Of course we could consider placing them in front of the structure at either side thus
placing them within sight of the aviator with the advantage of operating in fresh air
undisturbed by the presence of winged cells in front of them. In this arrangement they
would constitute, in effect, two front controls instead of one. | am a little doubtful, however,
of the practicability of this arrangement in a structure intended to be flown as a kite but will
give it further consideration. A.G.B.

7
DROME NO. 6.

Beinn Bhreagh, Nov. 5, 1908: — Mr. Baldwin has made another step in advance towards
the realization of aerodrome No. 6.

On Oct. 29 the Dhonnas Beag carrying Mr. Baldwin and the Curtiss No. 2 engine rose
completely out of the water on her hydroplanes when propelled by her own power instead
of being towed by the “Skidoo”.

Thus his primary object has been realized but he has been unable as yet to test the speed
that the machine will attain under the new conditions, for the following reasons:—

(1) When the boat rises, the rudder being lifted out of water, no longer serves to steer the
boat and power has to be shut off to prevent ramming the bank of the harbor. This defect
has been remedied by the construction of an aerial r