
H. H. GRIDLEY. 
HELICOPTER, 

APPi,ICATION FILED NOW, 16, 1910, 

3 SLEET'S-SHEET . 
Patiented Dec. 26, 1911. 

LLLTL LLLCLCLLGLGGLLLLGLLLLLLLLuL 

  



i, H 3' REBEY, 
f(OPTER, 

APPLICATE) IN FEIL EÐ N 0 V, 1, 6, 1910, 

(i.263, . Patiented Dec. 26, 1911. 
3 SAEETS-SHEET 2. 

) 
:)477OA ??? ???? 

  



, , GRIDLEY, 
FEELICOPTER, 

APPiICAºº& FILED N0W. l6, 190. 

3.0.3, 63, Patented Dec. 26, 1911. 
8 SHEETS-SEIEET 3. 

VVVENVTOR, 

AZZY/A Gzzzzz 

47°TORA/EP 

  



45 

E 

1,012,631. 

BEST AVAILABLE COPY 
UNITED STATES PATENT OFFICE. 

HENRY H. GRIDE EY, OF HOLYokE, RASSACHUSETTS, 
HELICOPTER. 

To all whom it may concern: 
Beit known that I, HENRY H. GRDLEY, 

a citizen of the United States of America, residing at Holyoke, in the county of Hamp 
5 den and State of Massachusetts, have in 
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º upturned, 
50 

vented new and useful Improvements in 
Helicopters, of which the following is a 
specification. 

, ??????xt??????? relates to improvements in . helicopters, or which are commonly known 
as flying machines. 
The machines of this class are designed to 

be driven through the air by means of suit able screw.propellers and are provided with. 
suitable neans, comprising suitable pro 
peller or lifting blades, for maintaining 
them in the air. . . . . 

Broadly considered my invention consists 
in providing a supporting plane or aerofoil 
member having openings therethrough, and 
placing above this plane member and in or 
over the opening a suitable number of open. 
ended tubular members; the lower part of 
the tubular members having propeller's or 
lifters located therein which, preferably, re 
volve in a horizontal plane whereby a lifting 
effect is produced to maintain the machine 
in the air. Suitable propellers or tractors 
adapted to revolve in a vertical plane (; 
also employed to drive the machine forward. 

Referring to the drawings, forming part 
of this application-Figure 1 is a longi 
tudinal, vertical, sectional view on the line 
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forces downward, the mass of air coming in 
contact with it aid so receiving the upward 
lift of the reaction of said mass of air essens 
the resistance of the passage of the support 
ing plane; similarly the portion d in its for 60 
ward motion pushes down still farther the 
mass of air acted upon by the portion is and 
receives, a like uplifting force. The curved 
construction of the portions b and 6 also 
helps to stiffen the plane a laterally between 
the rimsd. The extent and degree of curva 
ture of this part of the plane is nerely illas 
trative as the Sanje may be. varied as desired. 

d. designates vertically arranged side rims, 
that are secured to opposite edges of the 
plane a. These rims permit si trussed com 
struction in themselves to stiffen the plane a 
longitudinally, oil from front to rear. The 
portions of the rims d that are below the 
plane a serve to prevent the lateral escape 
of the denser air below the planea, and will 
have a very considerable parachute effect. 
when the plane a is gliding downward and 
the propellers are not running. , , , 

It will be observed that the entire con 
struction avoids the downward pressure of 
any current of air in the upper surface of 
the machine. The rims td. further act as 
keels to give stability and maintain a 
straight aid steady course through the air. 

Located above the plane a. are a number 
1 of open ended cylindrica) tubular members 

- e, f,g,h, and i which a replaced over open 
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1-1, of Fig. 2, clearly-illustrating the shape-ings at in the plane a. and are nested to- . 
struction and location of the tubular members 
with the lifting propellers located therein, and the vertically arranged driving propel 
lers. Fig.2 is a top plan view of the machine. 
This view being considered as looking down 
on Fig. 3 and illustrating the positions of. 
the tubular members. Fig. 3 is an end ele 
vation looking from the right-hand end 
of Fig. 1 and clearly showing the ribs at 
the edge of the supporting plane. . 

Referring to the drawings in detail, a 
designates the supporting plane, the for 

led, as indicated at b, and the rear 
part is preferably downturned as shown 
at c. The purpose of these upturned and 

... downturned portions b and c is to cause 
the machine to assist in lifting itself when 
being driven through the air. Or, in other 

55 words the curved part &, glides upon, and 

and position of the supporting plane; theen 

of which is preferably slightly 

gether, as shown, and necessarily, of differ 
eit diameters. The ember 6 has its lower 
edge in engagement with the upper surface 
of the plane a. and its as: edge i above the 
lower edges k and ni of the members f and g. 
the member e. is intermediate that of the 

it will be observed that the diameter of 95 

members f and g tiereby annular spaces' g : 
and p are provided on each side of the up 
per portion i of the member e. 

Located above the upper edge. i of the 
member e and extending from the members 
f and g is an annitular parte for díæhragma ºg 
preferably provi ied with a cit., eti ???? ?? 
This plate" serves the purpose 3f de 
the currents of air as they are drawn through. 

100. 

iOS 
the annular spaces a and p downward by the 
propellers & which are located in the lower 
part of the tubular member e and over the 
openings a when the same are rotated, as 
shown by the arrowsi. The curved part r 
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member's over the opening, the members be 
ing of different diameters and having their 
upper and lower edges or ends nested to per 
mit currents of air to flow over one edge of 
one member and below or under the edge of 
an adjacent tubular member, plates located 
adjacent said edges, a propeller over the 
opening, and in the lowermost member, and 
means for operating the propeller. 

7. A helicopter comprising a plane mem 
ber of greater width than its length, ribs se 
cured to its lateral edges thereof, the plane 
member, a series of open ended tubular 
members of different diameters located on 
the upper surface of the plane and over an 
opening in the plane, a propeller for draw 
ing air through the annular spaces between 
the tubular members and delivering it to the 
opening in the plane, and plates to cause the 
air to flow in a curved path. 

8. A helicopter comprising a supporting 
plane member having an opening therein, 
a lifting propeller located above the open 
ing, a tubular member surrounding the pro 
peller, and a piate arranged above the open 
end of the tubular member whereby when 

§ 

the propeller is operated the air will be 
drawn against the plate and downward 

plate, as described. 

peller of a flying machine, tubular members 
spaced from each other and located above 
said propeller, a horizontaily arranged plate 
in the space between the members and 
against which the current of air strikes 
when the propeller is operated, whereby a 
lifting effect is produced. 

10, in a helicopter, the combination with 
a supporting plane or aerofoil having an 
upturned forward portion and a down 
turned rear portion and provided with lat 
erally located rims' extending both above 
and below said plane, means to iift the 
plane, and means to propel the same as 
desired. 

HENRY H. GRIDLEY. " 
Witnesses: 

K. H. CLEMONS, 
HARRY W. Bow EN. 

9. The combination with the lifting pro 

through the tubular member, and a lifting 
effect exerted by the current of air on the 30 
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