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UNITED STATES

PATENT OFFICE.

CIIARLES GROOMBRIDGE, OF LONDON, ENGLAND, ASSIGNOR OF ONE-HALF
TO WILLIAM ALFRED SOUTIH, OF LONDON, ENGLAND. |

'PROPELLER FOR AIR-SHIPS.

—

_SPECIFICATION forming part of Letters Patens No. 697,403, dated April 8, 1902.
. ~ Application filed February 12, 1901, Serial No, 47,034, (No model.) |

To all whom &t may conceri: )
Beitknownthat I,CHARLES GROOMBRIDGE,
a subject of the King of Great Britain and
JIreland, residing at London, in the county ot
5 Middlesex, England, have invented a new and
useful Propeller for IFlying-Machines, Air-
Ships, Balloons, and the Like, of which the

following is a specification. |

This improved propeller for flying - ma-
1o chines, air-ships, balloons, and the like is de-
signed to exert a greater propulsive force for
a given motive power than those hitherto pro-
posed, which only disturb the air and cause

it to rebound from the vanes. -
15 According tomy invention the vanes are so
arranged as to rebound from the air, and thus
aid the effective propulsion of the flylng-ma-
chine or the like. Said propeller (while be-
ing driven by mechanical means) is, more-
over, designed to cause the alternate adjust-
ment of its vanes into their effective and
feathering positions to be effected automatic-
ally by the pressure of the air upon said vanes

20

instead of by means of mechanism, as has

25 heretofore been the case.

For the purpose of the invention the vane,

which pivots about a vertical axis at the end
of a revolving frame, is adapted toswing out
and travel in a wide radius during approxi-
mately one half-revolution when propelling
and to turn inward or backward and travel
in a lesser radius in the remaining portion
of the revolution—that is, when feathering or
out of action. Said vaneis further arranged
35 in such a manner that during its propelling
stroke it is vertical; but on completing such
stroke it is in its backward revolution caused
to rotate in the reverse direction and by the
pressure of the air upon it to lie down In a

30

40
tion and then to gradually rise again until it
is about to commence the next propelling
stroke, when it has then become restored to
its effective or vertical position also by the

ag pressure of the air. The vane is carried by
a bar which is provided with means torender
it resilient and enable it to yield, so causing
the vane to come into action gradually with-
out loss of power and without sudden shock.

so The invention will be readily understood |

“the vane bar or holder.

- structed according to my invention.

ably stayed. The vane a is held in a bar p,

by reference to the accompanying drawings,
in which— S

Figure 1 is a side view, and Fig. 2 a plan,
showing the general arrangement of the im-
proved propeller. Tig. 3 is an end view of 55
the left-hand portion thereof on the line z z
of Fig. 1. Fig. 4 is a diagram showing the
form of the path which the vane describes and
the different positionsittakes upat each one-
sixteenth of a revolution. Figs. 5 to 8 are
detail views of the jointing arrangement of
Ifig. 9 1s a perspec-
tive view of an air-ship,showing one arrange-
ment of the propellers (one on each side) con-
Fig. 10 63
shows in elevation, and Fig. 11 in plan, a
modified construction of the cams which may
be made use of with this propeller. o

For convenience of description, as each
vane and its connections are identical, only
one set will be described, although two are
shown in the drawings. -

Referring mainly to Figs. 1 and 2, the vane
a is carried by a revolving frame b, which is
fast on an axled’, driven, as shown, by bevel 75
or other gear from the motor of the fiying-
machine. This frame is supported in turn
in a stationary frame ¢, secured to a conven-
ient portion d of the flying-machine and suit-

6o

70

30
which is mounted in a bearing-bracket r,
fixed on a vertical axle e, which is rotatably
mounted in the end of the frame b. This axle
e has at one end a three-throw crank f, cou-
pled by connecting-rods h to three correspond- 85
ing levers g g' g%, articulated at ~' to the rods.

h and pivoted at ¢° to the frame b, said rods

and levers being arranged at different levels,
.as shown. | | -
nearly-feathering or nearly-horizontal posi- |

¢ 1 ¢ are cams supported upon the station-
ary frame ¢. These cams are of such shape
and fixed in such positions as to be wiped in
succession by the free ends of the levers g g’
¢? (g wiping cam %, ¢’ wiping cam ¢, and ¢*
wiping cam+?) during therotation of theframe g5
b, and they are, further, so-set as to com-
mence to operate the said levers just after
the cranks f have passed their dead-centers.
These cams ¢ 7' 7%, acting in conjunction with
the levers g ¢' g% serve to impart to the vane

90

100




10

20

25

39

35

40

50

55

6o

=

697,403

a pivoting motion about the axle e, to some | spring ¢ keeps the bar p turned, so that the

extentindependent of that of the frame b and
In the reverse direction, thus furning the
vane inward or backward on the completion
of its propelling stroke and restoring it to its
outward position, ready for the next stroke,
as hereinafter more fully explained.

The vane-bar is held rigid when in its ex-
tended position by means of a catch 7, fast on
the axle e, which eatch engages a stop I, piv-
oted to the frame 0, throughout the propel-
ling stroke, and so locks the vane-axle e.
This stop & is alternately thrown in the path
of the catch 7 just prior to the commencement
of a stroke and withdrawn therefrom at the
completion of the same by means of a Dbell-
crank m, pivoted at 1 to the frame b and con-
nected by a rod [ with the stop %, said bell-
crank having a projection or finger 2, which
rides on a stationary inclined track n, adapt-
ed to turn the bell-crank on its pivot and so
cause, through the intervention of the rod I,
the desired movements of the stop. The bell-
crank 1is also connected by a rod ! with a piv-
oted arm 7, which bears against or brushes,
by means of the beveled projection 3, a semi-
circular horizontal track o, fixed to the frame
¢ and adapted to keep the arm 7 down hori-
zontal during the feathering stroke, and con-
sequently through theintervention of the rod
I and bell-erank m hold the stop I out of the
path of the catch 4. |

In order to permit of the rising and talling
movements of the vane during propelling
and feathering, respectively, and also to per-
mit it to yield (be pressed backward) to a cer-
tain extent under the pressure of the air in
front of it during the propelling stroke, I em-
ploy the devices shown on an enlarged scale
In I'igs. 5 to 8, to which reference will now be
made.

The vane is mounted on a bar p, which is
carried in bearings ¢ on a bracket 7, fast on
the vane-axle e. This bar hasatitsrear end
a crank-arm s, controlled by a tension-spring
t, whose sole object is to prevent the vane
being brought into the vertical position with
too sudden a jerk or jar. One end of the
spring is connected to the arm s and the
other to a fixed projection 5 on the bracket 7.
Thus it tends to hold the vane in its feather-

Ing position, and consequently resists the

turning of said bar in the opposite direetion.
Projecting from one of the bearings q are two
stops «, which serve to limit to the vertical
and feathering positions the turning move-
ment of the vane-bar p in its bearings, and
therefore that of the vane, these movements
being eased by thespringf. Thesaid bar pis
formed in two parts hinged together at 1,
which are normally kept in alinement by a
tension-spring v, connected to two lugs w,
one on each part of the bar, thus permitting
the bar to yield to a certain extent in a back-
ward direction (see Fig. 7) when the vane is
vertical.

As long as the vane is at rest the i

vane 1s in the feathering position, and the
spring v keeps the two parts of the bar in
alinement.

The action of the propeller is as follows:
At the commencement of a stroke the vanes
are in the position indicated by «' «?, Fig. 4,
the vane which is about to do the propelling
being at, say, a’ and the otherat ¢® In these
positions the vane-bar of the one about to
propel rests at a slight angle to the frame 0,
while the vane-bar of the other vane rests in
true alinement with the said frame. The ac-
tion of the propelling-vane only will be now
followed, it being understood that the other
oneateach stage will bein diametrically oppo-
site phase. On rotary motion being imparted
tothe frame 6 the vane a assumes the vertical
position, turningin the bearings g against the
action of thespringfunder the pressure of the
air in front of it. The vaneisarrested atthe
vertical position by the erank-arm s coming
against oneof the stopsx on the bracketr, and
simultaneously the stop & is brought into the
pathof thecateh jandlocks the vane-axle,thus
holding the bracket r, and consequently the

part of the vane-bar within it, rigid. While.

being thus carried around with a positive
drive the vane can, nevertheless, yield under
the pressure of the airin a backward direec-
tion to a certain extent by turning on the

Joint at v, and thus enabling the vane to re-

bound from the air, as desired. When the
vane reaches the position a? Fig. 4, the stop
k is pulled out of the path of the catch 17 by
reason of the finger 2 having arrived at the
bottom of the inclined track n. The lever ¢
now commences to wipe the cam ¢, thereby
causing, through the intervention of its con-
necting-rod /. and crank f, the axle e, to-
gether with the vane-bar and vane, to rotate
in a backward .direction to that of the travel
of the frame 0. The cams 7 and 72 aro then
wiped in succession by the levers ¢’ and ¢,
respectively, each carrying the vane farther
around. Leverg, acting on cam 7, carries the
vane-bar out of alinement with the frame b
to an angle of about thirty degrees with the
axle e. The lever ¢’, acting on cam 7', car-
ries the bar thence through the frame b to a
similar position on the opposite side, and le-

| ver g° acfing on cam 72, carries the bar thence

back to its initial position. During the wip-
Ing of the cams by the levers the bevel pro-
jection 3 on the pivoted arm % brushes tho
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under side of the horizontal track o and so

keeps the stop & of the feathering-vane with-
drawn from the path of the eatech 4, while
at the same time the other stop is being
gradually replaced by reason of the finger 2
on the other bell-crank rising up the incline
n, which is permitted owing to the bevel
projection 3 of the corresponding arm v
being free of the track o, and consequently
allowing the arm to rise. This eyecle of ac-

tions is repeated during the driving of the
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frame 0. Simultaneously with the turning
in the backward direction of the vane-axle ¢
and bar p the vane becomes depressed by the

pressure of the air into the feathering or

nearly-horizontal position, as seen to the left
of Figs. 1 and 2-and in Fig. 3, so that it pre-
sents A minimum of resistance to the air un-
til it has passed through the frame b, when it

again commences to rise, and while being car-

ried around is gradually raised by the pres-
sure of the air into the vertical position,which,
as above stated, it assumes when 1t has ar-
rived at the extended position in alinement
with the frame b. Thus during the feather-
ing stroke the vane-axle e eentmues to move
in a practically circular path, whereas the
freeend of .the vanefollows theinner or wave-
likeline,owing to its independent movement,
which causes it to swing through the frame
b and then-to gradually assume 1ts extended
position.

The degree of ease with whlch Lhe vane-bar
e may be turned in 1ts bearings ¢ against the

1 against the action of the spring v may be

regulated either by suitably proportiening |

the said springs for a given rate of speed to
be imparted to the revolving frame 6 or by
adjusting the tension of these springs accord-
ing to the speed at the moment. This latter

may be effected automatically by any suit-
able arrangement connected with the speed=
governor of the driving-motor, so that the

tension shall be ffrea,tpst when the Speed 1S
highest.

Instead of employing the catchg and pr-'

oted stop /& to keep the vane-bar extended in
the manner above described this might be

effected by means of the levers g ¢ ¢° if the

cams 72 7 2° were 80 extended that one orother

of the said levers would always be resting

against some portion of them and so be pre-
vented from turning on their pivots during
the propelling str oke Stuch an arran ﬂ'ement

is shown in Figs. 10 and 11, wherein fz',?l 1? are

—

the cams, and the shaded portlons are the ex-

tensions thereof It should be mentioned

that the arrangementhere shown is designed
for-the frame t,o rotate in the reverse d11 ec- |

tion, and hence the cams and levers are in

the 1everse direction to those seen in Fws 1

and 2; but otherwise the coustructlon aud

.p081t1011 of the parts are the same.

Althoughthe propellershown in Figs. 1 and
2 has a pair of vanes, cne of which isalways
propelling when the other is feathering, yet

in some cases the propeller might have only

one vane, or two or more vanes might be su-
perposed on the same vertical axle.

It will be readily seen and understood on

reference to Fig. 9 thatone or more of the pro-
pellers is- p]&eed on each sule of the ﬂvmn*-
machine. |
Although I have described and shown the
propeller as arranged horizontally, yet it is
obvious that it can be arranged vertically.

| on the vane-axle, a

Having now de‘serlbed my invention, What
I claim 15—

1. In:a propeller f01 flying-machines, air-
ships, balloons, and the like, havmn‘ arevolv-
ing vane-carrying frame and a vane-axle piv-
otmn- therein, the combination of a vane car-

=

70

ried by a radius-bar fast on said axle, and

which baris constructed in two parts flexibly
united in such a manner as to permit of the
vane being turned into the propelling and

feathermw positions auLonmtlcalIy by the

pressure of the air.

2. In a propeller for flying- machines, air-
Sthb balloons, and the like, the combination
of a Ievolvmﬂ' vane-carrying frame having a
vane-axle pwotmn‘ therein, a vane carried bv

- a radius-bar fast on said axle the sald bar

constructed in two parts ﬂe:{ibly united in
such manner as to permit 0f the vane being
turned into the propelling and feathering po-
sitions automatically by the pressure of the
air, and means for automatically rotating the

vane backward at a eel‘ta,m point in 1ts 1*ev0—
lution. |

‘3. In a propeller for flying-machines, air-

ships, balloons, and the like, the combination
of a rotating vane-carrying frame having a
vane-axle pwotmﬂ' therein and a vane ea.l‘rled
by a flexibie radius-bar fast on said axle,with
a three-throw crank fast on the vane- mle,

“series of jointed levers connected at one end

to said crank, and pivoted to the frame near
their other end, and stationary cams adapted

to operate said levers for the purpose of turn-

ing the vane backward, during feathemng.
4. In a propeller for ﬂymn'-machmes, alir-

-ships, balloons, and the like, the combination

with a vane of the vane-carrying radius-bar
formed in two parts flexibly united in aline-
mentand rotatably mounted in bearings upon
a support fast on the vane-axle, and means
adapted to offer resistance to the turning of

sald bar in its bearings, thereby nermlttlnfr

the vane to rise and fall and to yield under
the pressure of the air during the propelhnﬂ'
and feathering strokes respectwely

5.:'In a pmpeller for flying-machines, air-
ShlpS balloons, and the like, the combination
with a vane of the vane-carrying radlus-bar
(formed in two parts hinged together in aline-
ment), a lug on each part and a tensmn-sprmn'

coupling the lugs, said bar being rotatably
| mounted in bearmﬂ’s upon & sunport fast on
the vane-axle and hzwmn' a cranked arm at

the rear end conneected by a tension-spring to
a fixed support, and which spring is adapted
to offer remstanee to the turning of the bar on
its own axis.

6. In a propeller for ﬁymmmaehmes, air-
ships, balloons, and the like, the combination
of the revolving frame, the vane-axle pivot-

ing therein, the vane carried by a radius-bar,
taSU on smd axle, and means for automatic-
ally turning the vane inward at the com-

meneement of feathermb, with a cabeh fast
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frame adapted to engage said cateh and lock
the vane-axle during the propelling stroke,
and means for automatically engaging and
releasing said stop from said catch.

7. The combination with the revolving
vane-carrying frame, of levers and rods con-
necting the vane-axle ecrank with an inclined
piane fast on the axle of the revolving frame,
to effect the engagement and disengagement
of the cateh and stop for locking and releas-
ing the vane.

S. A propeller for flying- machines, air-
ships, balloons, and the like, comprising a re-
volving frame, a vane carried by a radius-
bar adapted to permit the vane to be turned
into the propelling and feathering positions

automatically by the pressure of the air,

means for rotating the vane backwardly at
the commencement of feathering, means for
automaticallylocking and releasing the vane-
axle to hold and set free the vane, and means
for driving the whole vane-carrying frame
around, whereby the vane is caused to fly out
and travel in a wide radius during the pro-
pelling stroke, and to turn backward and
travel in a lesser radius during feathering.
In witness whereof I have hereunto signed
my name In the presence of two subscribing
wibtnesses. |

CHARLES GROOMBRIDGE.

Witnesses:
(;EORGE ERNEST MINTERN,
VW. M. HARRIS. |
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