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UNITED STATES PATENT OFFICE. 
HERMANN FAEHRMANN, OF NEW YORK, N. Y. 

AR-SHP. 

No. 853,542. Specification of Letters Patent. Patented May 14, 1907. 
Application filed April 2, 1903, Serial No. 150,74l. 

To all whom it may concern: 
Be it known that I, HERMANN FAEHR 

MANN, a subject of the Emperor of Germany, 
and a resident of the borough of Brooklyn, 
county of Kings, city and State of New 
York, have invented certain new and useful 
Improvements in Air-Ships, of which the fol 
lowing is a specification. 
My invention relates to air ships, and has fur its object to provide a strong, readily 

dirigible construction capable of being, used 
for high speed propulsion, and in which the 
danger of capsizing is avoided by a device 
automatically keeping the ship horizontal 
or "on an even keel.' I also provide mech 
anism by which the ship may be raised and 

central rib or fin A at the top. lowered at will, without the use of ballast. 
In constructing my air ship, I give its bod 

substantially the shape of the inverted h 
of a yacht or like craft, so that the body has 
a flat bottom virtually forming an aero 
plane and a central upper rib or fin, which 
construction enables the ship to readily glide 
on the air and to follow a true course. Fore 
and aft, I arrange horizontal screws or pro 
pellers, and by properly rotating them, the 
entire ship may be caused to rise or fall with 
out the use of An automatic device allast, 
normally controls the forward and rearward 
horizontal propellers in such a manner that 
the two sets of propellers will exert opposite 
influences if the ship should lose its horizon 
tal position; that is, the forward propellers. 
will then have a tendency to lift the bow, and 
the rearward propellers a tendency to lower. 
the stern, or vice-versa, thereby quickly re 

the ship to a horizontal position. A stori 
propeller rotating about a horizontal axis 

strength and efficiency. 
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disposed transversely of the ship is employe 
for steering the airship. The driving pro 
pellers rotate about axes extending length 
wise of the ship. These propellers are of 
novel construction, combining lightness, 
A typical form of iny invention will now 

be described with reference to the accom 
panying drawings, and the features of 
novelty will thes be pointed out in the ap 
pended claims. I may here remark that for 
the sake of clearness, I have exaggerated the 
relative sizes of various parts, and the draw 
ings therefore are not to be considered cor rect in the matter of proportions. 

Figure 1 is a plan of my improved air 
ship; Fig. 2 is a sectional elevation on line 
2-2 of Fig. 1; Fig. 3 is a side elevation with 

an inverted position. 

peller shafts D'by means of bevel gearing J 

parts in section; Fig. 4 is a diagrammatic plan 
of the mechanism; Fig. 5 is a face view of the 
propeller; Fig. 6 is a broken sectional eleva 
tion thereof, substantially on line 6-6 of 60 
Fig. 5; Fig. 7 is a detail showing the manner 
of securing the blade to the framework of the 
propeller; Fig. 8 is a sectional detail of the 
propeller on line. 8-8 of Fig. 9; Fig. 9 is a 
cross section on line 9-9 of Fig. 8: Fig. 10 is 65 
a sectional elevation substantially on line 
10-10 of Fig. 11; and Fig. 1.1 is a cross sec 
tion on line 11-11 of Fig. 7. 
The buoyant hull or body A of the air ship 

is of elongated form, pointed at both ends 
and provided with a flat bottomA adapted 
to form an aeroplane, and with a longitudinal 

The sides of 
the body converge toward the free edge of 
the rib or fin A. The shape of the hull is 
therefore somewhat like that of a yacht in 

The distribution of 
weight is, of course, entirely different, so 
that the airship will float with the flat sur 
face at the bottom, and will have no tend- * 
ency to turn turtle. 
At the lower part of the body is a compart 

ment A, preferably open, the relative height 
of which has been greatly exaggerated in Fig. 
3, and which is adapted to serve as a plat 
form or bridge for the operator and passen 
gers, and also for the reception of the engine 
and the greater part of the machinery. The 
engine (indicated at B in Fig. 4) is preferably 
oted at the center, and actuates a main 9o 

ft. C from which power is transmitted to 

75 

the driving propellers D, mounted on longitu 
dinal horizontal shafts D', by means of cross 
'shafts E and bevel gearing F, F. A steering propeller G is provided, prefer- 95 
ably at EE and at a higher leve than 
the driving propeller shafts D', said steering 
prepeller beingnuounted on a transverse hori 
zontal shaft Gwhich is located in a channel A' extending through the body A from side O. 

to side. This shaft is provided with a key or 
spline G', upon which is adapted to slide a 

* SeeWe SREEE bevel wheels G'. A shifting lever under the control of 
the operator, permits of bringing either of 
the wheels G into engagement with a bevel 
wheel I, located between them, and perma 
nently rotated from one of the driving pro 

Io5 

and 'a verticl shaft K. A spring or other T To means is provided for normally holding the 
wheels Goit of engagement with the wheel 
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1, so that the steering propeller will nor 
mally be idle. By swinging the lever H one 
way or the other, the ship may be efficiently 
steered, without the assistance of a rudder, although a suitable rudder may be added at 
the bow or stern, if desired. It will be ob 
served that when the steering propeller is op 
erated, an additional load is thrown on the 
shaft of the driving propeller, and the speed 
of the latter is thus reduced, which facilitates the evolutions of the airship. 
One of the difficulties encountered in the operation of airships having an elongated 

body is their tendency to “dive,' and vari 
ous correctives have been employed, which, 
however, are slow in action and difficult to 
handle, besides being very liable to get out of 
order. The mechanism which I will now de 
scribe automatically keeps the ship level, is 
yery sensitive, producing a corrective action immediately upon the ship's dipping at either 
end, and is little liable to get out of order. 
These results are due chiefly to the use of 
compressed air or a similar medium as a 
means for transmitting energy to the switch 
mechanism which I employ. Near the bow and stern, and preferably at opposite sides of 
the rib or fin A', I provide propellers I 
mounted on shafts L' to rotate about vertical 
geometrical axes, so that said propellers may 
exert a lifting or lowering action on the ship. 
These propellers I prefer to arrange in up 
right channels or chambers A extending 
through the body A and open to the atmos 
phere at the top and at the bottom. At the 
lower end of each of the shafts L' a bevel 
wheel L is provided, adapted to mesh with 
either one of two opposing bevel wheels Mt. 
carried by a sleeve M which is capable of 
sliding on a shaft M or E, but held to turn 
there with. The shafts M', E are driven from 
the main shaft C by bevel gearing C, F. 
The position of each sleeve Mis controlled by 
a shifting lever N fulcrumed at N and con 
nected by a link O with a lever P fulcrumed 
at P. Each lever P is also connected with a 
rod Q extending from a piston Q working in 
a cylinder Q'. Similar chambers of the two 
cylinders at the same end of the airship are 
connected by pipes R, R', r, r", respectively. 
By “similar' chambers I mean chambers 
which are similar in function, so that the ad 
mission of air into them will cause both pis 
tons to be shifted in such a manner as to cause the corresponding propellers to rotate 
with a like effect, that is, either a lifting ef 
fect or a lowering effect. Admission of air 
into the pipes R and r produces a like effect, 
that is, for instance, a lifting effect of all the propellers L, and similarly all the propellers 
will produce say a lowering effect if air is ad 
mitted into the pipes R and r. Normally, 
the wheels M are kept out of engagement 
with the wheels L” by springs, or in any other suitable manner. 
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The pipes R rare connected by pipes;Ss 
and in the particular instance shown the con 
nection is controlled by a governing device 
or governing valve T, which also controls 
the connection S's' leading from the pipe R' 
to the piper. Furthermore, from the pipes 
R r connections are unacle by pipes U u to the 
automatic controller consisting for instance of cylinders WW containing connected piston 
valves W.W. These pistons are adapted to 
be moved by a balance device consisting as 
shown of a weighted beam X pivoted. at X" 
about a horizontal axis extending trans versely of the airship, and provided with an 
operating arm X connected with said piston 
valves W. W. Opposite the cylinder ports 
which communicate with the pipes Uu, I ar range inlet ports communicating with pipes 
Y Y', from which a pipe YYY leads to source of compressed air, for instance rece 
tacles in which compressed air is stored. The 
governing valve T also controls the connec 
tion between the pipe portions Y, Y. 

Normally, that is, when the airship is in a 
horizontal position; the valves W. W. are in 
the position shown, so that no compressed 
air is admitted to the pipes U, u, and the pro 
pellers L are consequently idle. Should the 
ship for any reason deviate from a horizontal 
position, the valves WW will shift so as to 
admit compressed air to one of the pipes U, 
w, while keeping the other inactive. If, for 
instance, air passes into the pipe U, it will 
reach the bow cylinders Q through the pipe 
R, and the stern cylinders Q through the 
pipes R, S, s, and r. All the propellers I will 
now he rotated, but those at the bow with a 
different effect from those at the stern, rais 
ing the one while lowering the other, and thus 
quickly restoring the ship to a horizontal po 
sition. As soon as this result is obtained, the 
valves W. W. will close automatically. 
Should the deviation of the ship be in the op posite direction, air will pass into the pipes 
it, r", s', S' and R', and thus again cause the 
bow propellers and stern propellers L to cor 
rect the deviation and bring the ship back to a horizontal position. 
In some cases it may be desirable to pro 

duce the same effect with all propellers L, 
that is, either a lifting or a lowering effect, so 
as to cause the ship to rise bodily without the 
use of ballast, or to descend. For this pur 
pose I provide suitable mechanism for admit ting air simultaneously to the pipes R and r", 
or R' and r. In the particular construction 
shown, this is accomplished by the governing 
valve T, which is under the control of the op 
erator, for instance by means of a lever Z, ca 
pable of three positions, one (as shown) for 
the automatic action described above, an 
other for a bodily upward movement of the 
ship, and the third for the bodily downward 
movement of the i. Suitable mechanism 
will be provided forlocking the lever Z and 
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the valve T in any one of the three positions. 
The valve T has a series of pistor portions 
separated by groves "F which are on 
erative in the position shown to connect.p 

15 S with s, Yi* with Y, and S withs', as above 
described. The portions of full diameter are 
adapted to close the ports of all the said six 
pipes when the valve T is move * into 
the “up' or into the down' position. The 

to following additional pipe connections are con 
trolled by the governing valve T: from a 
pipe S", which connects with the pipe R, to a 

flanges lie against the blades eat opposite pipes", which connects with the piper'; from 
a pipe S", which is a branch of pipe S", to the 

15 pipe Y; from a E. S., which connects with 
the pipe R', to a branch Y of the pipe Y; and 
from a pipe S, which is a branch of pipe S", 
to a pipes which communicates with piper. 
Now if the valve T is shifted to the 'up' po 

20 sition all the passages are closed except thos 
that make the following connections: Swi 
Y, and S with s. Compressed air will 
therefore flow from the pipe YY to the bew. 
eylinders Q' through the pipes S.R.", and to 

25 the stern cylinders through the pipes SS 
r, producing the desired operation of the pit 
pellers ... if the valve T is shifted to th 
down' position, all the passages are closed 

except those that make the following con 
go nections: S with s”, and S with Y. 

compressed air will be admitt 
pipe Y to the bow cylinders , 
pipes. SS R, and to the sterne 
through the pipes SS's r', thus again pro 

y if it : 3 

35 ducing the desired operation of the pro 
pellers L. 
By the mechanism above described, I am 

enabled to use the same propellers Leither for raising or lowering the air ship bodily, or reversing mechanism comprising a piston and 
to for automatically preserving the horizontal 

position of the ship, - 
I have through experience acquired the con 

viction that success in aerial navigation will 
depend largely on the use of propellers rotat 

In order to he 
able to employ high velocities, I have de 
vised a propeller which will be very light yet 
very strong and rigid. Figs. 5 to 11 repre 
sent my improved propeller. It comprises a 

5o hub a. and three. (or more) rims c b c sur 
rounding the same, the central rimb being of 
greater diameter than the others, e. 
of the rims is connected with the hub a by 
wire stays or braces d, which converge. 

55 toward the respective rins. To the frame 
work thus formed I secure the vanes or 
blades e, made of thin metal, or of frary 
covered with silk or other resistant material 
Each bladefits between the outer rims c, a 

6o over the central rim b, being slotted forth 

To hold the blades steady, wire brag 
tend from them to the three rims. Fi 
Raore, the central rim his embraced by two 

65 half-sockets g (see Figs. 8 and 9) which also 

chart 

the same effect, an 

Each. 

purpose for a distance from its inner end. 

fix i. 4. In an airship, a body provided near the 
bow and stern with propelers mounted to 

clasp between them the ends of four angle 
irons h, the abutting flanges of which are 
bol : riveted together, while the other 
fianges lie against the yane and are secured 

| therto. Th e angle irons are bent around 
the edit he vanes. 

As sho t in Figs 7, 10 and 11, the 
Outer rims e are connected by 
bracesi formed with socket portions at the 
ends to enbrace the said rims, and with a gu 
lar central portions the abutting flanges of 
which are riveted together while the other 
sides and are secured thereto. The great I strength of this propeller enables it to be 
operated at a high rate of speed. 

Various modifications may be made with 
arting from the nature of my inven 
tforth in the appended claims. 
claim as my invention and desire 

secure by Letters Patent is 
in an air-ship, a body provided near 

the bow and stern respectively with normally 
ertical axes, means controlled by a devi 
or of the ship from a hori position, 

for simultaneously rotating said propellers to 
produce opposite effects at the bow and stern 

and a governing device, under the control of 
the operator, for causing all of said propellers 

a rotate with similar effects to bodily raise 
for lower the ship. - --- - - - 

2. In an Aikip, a body provided near the 
bow and stern with propellers mounted to 
turn about vertical axes, a reversing mech 
anism for the bow propeller, another revers 
ing mechanism for the stern propeller, each 
means operated by the movement thereof to 
cause the respective propeller to rotate in one 
direction or the other, according to the posi 

stion of said piston, and a cylinder containir 
said piston and divided thereby into two 
EE j, means for connecting similar 
chariters of the cylinders of the bow and 

opellers with a source of corpressed 
cause all the propellers to rotate with 

means for connecting 
: unlike chambers of the cvtinders of the bow 
and stern propellers with a source of com 
pressed fluid, to produce opposite effects at 
the bow and stern. 

3, in an airship, a body provided near the 
bow and stern with propellers nounted to 

s permanently vertical axes, means 
for operating the said propelters so that they 
will produce similar effects to raise or lower 
eship bodily, and means controlled by a 
viation of the ship from a horizontal posi 

tion, for simultaneously turning the said pro 
pellers to produce opposit ts at the bow i and stern. 

stationary propellers mounted to turn about 

f restore the ship to a horizontal position, 
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turn about vertical axes, mechanism control 
ling the motion and the direction of rotation of the said propellers, compressed air pipes 
leading to said mechanism, a controller gov 
erning the admission of compressed air to said 
pipes, and a balance device arranged to actu ate said controller. 

5. In an airship, a body provided near the 
bow and stern with propellers mounted to 
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turn about vertical axes, mechanism for con 
trolling the motion and direction of rotation 
of said propellers, compressed air pipes lead 
ing to said mechanism, a controller operated 
by a deviation of the ship from a horizontal position, for admitting air to said pipes in 
such a manner as to cause the propellers to 
produce opposite effects at the bow and stern, 
and another device under the control of the 
operator for rendering the said first named 
controller inactive and so admitting com 
pressed air to the said mechanism that the 
propellers will produce like effects at the bow and stern. 

6. In an airship, a body provided with bow 
and stern propellers mounted to turn about 
vertical axes, mechanism operated automat 
ically upon a deviation of the ship from a 
horizontal position, for causing the said pro 
RE to rotate with opposite effects at the 
ow and stern, and a governing device under 

the control of the operator, which in one po 
sition allows the said mechanism to act, and 
in other positions renders the said mechan ism inactive and causes the propellers to ro 
tate with like effect at the bow and stern. 
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7. In an airship, a propeller comprising a 
framework having a central hub, a central 
rim and two lateral rims of smaller diameter 
than said central rim connected with said 
hub, and vanes or blades connected with said framework. 

8. In an airship, a propeller comprising a 
central hub, rims surrounding said hub, 
braces or stays connecting the hub with the 
rims and converging some toward one rim, 
and some toward another, and vanes or blades carried by said rims. 

9. In an airship, a propeller comprising a 
framework having connected rims, one of 
said rims being of larger diameter than the 
adjacent ones, and blades fitted over said large rim and between the smaller rims. 

10. In an airship, a propeller comprising a 
framework having connected rims, one of 
said rims being of larger diameter than the 
adjacent ones, blades fitted over said large 
rim and between the smaller rims, and con 
nections extending from one small rim to the 
other and secured to the said blades. 

11. In an airship, a propeller comprising a 
framework having connected rims, one of 
said rims being ; larger diameter than the 
adjacent ones, blades fitted over said large 
rim and between the smaller rims, and braces extending in opposite directions from the 
large rim and secured to the said blades. 

HERMANN FAEHRMANN. Witnesses: 
OTTo W. ScHRENK, JoHN LOTKA 

40 

45 

55 

65 


