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& of the same to tip sidewise,
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R8AD.  Berisl Fo. 50,848

“o all whom it msy eoncern:

3e it known that we, Harowp 3L Cuass
and Minox F. 3. GouvekNreur, citizens of
the ilnited States, residing st Wilmington
in the county of New Krﬁnover, State of
North Caveline, have inventsd certain new
and useful Improvements in Stebilizing
Means for Aeropleres, of which the Zollow.
ing is a description, reference being had lo
the sccompanying drawings, forming a part
hereof. ' '

Our invention relates to ‘zeroplanes or
siniilar devices for navigating the air, and
the object thercof is to provide improved
controlling mesns for kee ng the sercplane
level or upon an even keel or for ti ping it
about its loagitudinal axis at will, the same
being under the control of the eperator of
the machine.

The function above referred to is com-s
monly referred to as * stabilizing ”, and our
improvements provide means under the con-
trol of the operator whereby the machine
may be stabilized by hand and any tendency
or to turn about
its longitudinel axis, counterncted.

‘Wi'{ﬁ thes? ends ia view our invention

consists in the improved stabilizing menns |

for ueroplanes illustrated in vhe accompany-
img drawings, described in the following
specification, and purticularly claimed in the
chiuses of the concluding clann; and in sueh
varidtions and modifications thereof ny will
o8 ebvious to one skilled in the art 1o which
vur invention relutes. :

The gecompanying dinwings will be yn-
der~toed te disclose so much only of an acr-
oplene ag ig necessary to diselose the con-
nection of our invention therewith, it Loty
understood that the wero slane Min iy en-
tirety will be provided with sueh other ole-
meuts of comuon or approy ad VRS an av
be necessary to form complete sud apora-
tive machine,

In the druwing: Figure 1 is o view show-
ing a frout elevation of our invention ax -
phed te an ueroplune having “wo parallef
supporing planes, Fig 2 is u view J}um‘iugz
2 plan of the same armangsiient. Big, 8 is a
view showing a portion of the aeroplane
Hustrated in Figs. 1 and 2 ns scen from the
rear, ¥ig. 4 15 a view showine u front ele-
vation of vur invention as applied to an aver-
epline heving three parallel BUPPOTLINgG

planes, Fig. 5 is a view chowing 2 plan of
the sume arrangement, Fig. 6 is o view show-
g a portion of the aeroplane iHugtrated in
Figs. 4 and 5 89 seen from the rear, Fig. 7 is
& view showing a fromt clevation of our
invention s agplied to an 4eroplane having
four parallel supporting planes wrranged in
WO pairs speced spart one puir from tha
other, Fig. § is & view showing » plan view
of the same arrangement, Fig. 9 is » view

wing ¢ front elevetion of our invention
as applied te an aeroplane having four par-
allel “supporting planes arcanged in fwo
pairs located one shove the other, as in the
?@mu shown in Fig. 7, the whole arrange-
ment specified being em}ployed a plurality of
times along the machine longitudinaliy,
Fig. 10 is & view showing s plan view ¢7 the
some arrangewent, snd Fig, 11 is o view
showing a portion of the aeroplane illus-
trated 1 Fign 8 and 16 a8 seen from the
A,

In all the Sgures of the drawings the sero-
plane moves In the direction of ths srrow
uppearing at the right hund of the plap
views, '

Referring to Figs. 1 and 2, of the draw-
ings, 1 and 2 are upper and lower horizontsl
supporting planes of an reroplane the same
extending transverse to the machine and ar-
runged one above the other s showa.

8 ropresents a plurality of vertical planes
or partitions Jovated between the planey 1, 2
and preferably of such height that they ex-
twnd from one plane to the other and of »
length fore and aft or longitudinally of tiwe
muchine corvesponding with the width, or
fore and aft dimension, of the supporting
planes, The number of vertics! planes or

arlitions & essociated with each pair of
gorizonwﬁ supporting planes 1, 2, nay be
varied to » considerable degree, and more or
less than six such
{rated, may be use The forward portions
of the partiticns 3, that is the portions there-
of from their forward edges buck to some in-
termediate point such as 4, is preferably
mueintained in & definite and unchanging
form as by being secured nlong its upper
aad lower edges to the planes 1, 2 from the
front edge of these planes back to the inter-
mediate point 4 referred to. The resy not-
tion, however, of these vertical partitions,
that is the portion thereof between the points

(j)ianes, the number illus-.
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4 and the rear edge of the ertition, wiay be
moved with reference to the forward part
and the form of the partition thereby
changed, the material of the partitions be-
ing sufﬁciezati{ flexible to permit such an ac-
tion to take place,

A suitable operating devios through which
the form of the rear portion of the partitions
mey be changed is proviided, the same being
shown as comprising & flexible cord or cabia
5 extending lengitudinally of the supportin
planes 1, ¢ adjacent the reer edges thereo
and up and down between the extremities of,
the planes, said cord passing around @ ro-
tary manually operated drum 8 and being
provided with guide pulleys nt 7, by meang
of which construction motion imparted to
the drum ¢ will meve the cord, the upper
2nd lower runs thereof moving in opposite
directions, as will be understood.

The upper and lower corners of tho rear
edges of the vertical partitions 3 ave sscured
to the cord 5 at the peints 8, 9 r that ;2 the
drum 6 b moved in ouch o wey 48 to move
thoe upper run of the cord 5 to the left and
he lower run to the right the upper and rear
poriions 10 of the partitions 8 will all be
moved to the left and the lower and rear
portions 11 thereof to the right the net re-
sult bains to Warp or impurt s twist to that
part of each partition 2 which lies beck of g
vertical line passing through the point 4,

The effect produced by and followin
from the warping or twisting of the vertica
partitions as aforessid 18 to bring forces
mto plsy, dus to the nction of ths sir upon
the vertical partitions as the hiine moves
throngh the air, which forces tend to turn
the entire seroplane about e ldr
axis in e clockwise direction when t
tiens are warped in the menner
the drawing and as indicated by the 8ITOW
upon the drawing; so that, if the machine
tends to tip, or ons side of it to fall, the op-
erator will operate the drum 6, cord 5 and
vertical partitions 8 in such & direction 5 Lo
induee counteracting forces tending to tip
the machine in an opposite direction o
thereby nautralize the initial tendency to
tip. Thus by operating the drum 6 when
necessary the machine may be kept level or
on 20 even keel, and the mechine maintgined
in stabilized condition.

it wiil be understood that the point 4 may
be nnywhere along the partitions 3, and that
in its limiting Fpusiti@n coincideni with -the
forward edge of the partition the entive par-
tition will be warped or twisted the .same ss
explained sbove when the twisting saction
was asenmed o be localized and limited to
the rear portion of the partitions,

in the embodiment of our invention dis-
closed in Figs. 4 and 5 three parallel hori-
zontel supporting planes 12, 1% and 14 sre
employed, ths same extending tronoverss to

¢ parti-
shown in

itudingl ,

after which its pavis unite
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the machine 2y in the form first referred
Vertical planes or partitions 15 are arranyged
between the upper and middle planes, and
similar partitions 16 between the wmiddio
and lower planes. In this form of cur de.
vice there 18 no WarpIng or twisting of a

orticn of each partitien as sbove deseribed,

ut the entire rear portion of the partitions
15, 16 1s swung sbout s vertical line located
at some point a8 1T interimediste the ends
of the s21d partitions. In crder to operate
the rear porticns of the partitions as ex-
plained a cord or cable 18 is provided which
extends from a drum 19 to the right and
passes adjecent the upper rear cormers of
the partitions i@, thencs upward and to the
left sdjncont the upper rear cornery of the
partions 15, thence downward and io ihe
right adjacent the Upper Iear corners of
the partitions 16 and to the drum 19, to-
gether with a szcond cord or cable 20 which
extends from the drum 1% to the right and
pesses adiacent the lower rear corners of
the partitions 16, thence upward and to the
left adjacent the lower rear cormers of the
partitions 15, thence downward snd to tha
right gdjscent the lower rear corners of
the partitions 16 and to the drum 19018 De.
ing understood that the upper and lower
rear cosmera of each periition is seeured to
the cord cr cable which eviends past 3¢, and
that suitsble guides are provided for the
cables. "Such being the construction of the
embodiment of our device ag illustrated in

Figs. 8 and 4, it will bz obvious that the

rear portions of the periitions are swung
from side to side by mesans of the cords 18,
20 and drum 19, each partition being con-
nected at both its upper and lower regr
corners to one of-said cords,

In the embodiment of our invention 1llus-
trated in Fige. 7 end 8 four supporting
vlones 21, 22798 nnd 24
gams being srmungsd in two pairs gpaced
apart the one pair from the other, and parei-
tlong 25 are loceted between the planes 41,
2% and partitions 26 batween the ‘planes 23
24, the rear portion of
arranged go that it may be swung from side
to gide the sems as above expluined in de.
seribing the embodiment of ouy invention
illnstrated in Figs. 4 and 5. In these figres
the rear pottions of the partitions ave swung
by means of a cord or epble 97 extending
from a drum 28 and divided into two parts
extending respectively pret the upper rear
and lower rear corners of the partitiens 25,
and return to
the drum; and 2 second cord 29 is cotinectad
with the druni 28 and operates the partitions
26; it being understood that the patitions
are connected with the cords and that suit-
able guides are provided an hersinbefore ox-
plained.

In the embediment of our invention itlug.

are employed, the

each partition being
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-partition is warped or distorted.

-and desive to

s arranged  partitions

$U8,610 ¢

trated in Fign. 9 and 10 a totel of eight eup-
porting planes ig used: 30, 21, 39 and A
vepreseni o sel of four of such plenes, un

s similar eet is located back of end in line
with these, ag will be undersicsd Srom Fig.
8, the upper one of which secomd s2t 5
designated 84. In this embediment of our
device only the upper rear cerner of the
partitions 35, and t;m lowrer rear corner of
the partitions 26, together with the portion
off t&w pardition sdjscent the corner, are
woveble as indiented in the drawing, so that
a comparatively small portion -only of eech
he mech-
enism for warping the partitions as dis-
closed comprises o drum 37 from which a
cord or cable 38 lends, the same branching
&7 chowh in Fig. 10 and portions thercof ex.
tending to the front and sides of the planen
znd acruss thé machine adjacent the rear
upper corners of the partitions 35, after
which the two branches reunite and return
to the drum 87. 39 is a second cable for
oporating the lower resr corners of the par-
tioms 38 in s manner similar to that shove
explained, it being understosd that suitable
guides for the cables are provided and that
the partitions are secured to the cords or
cables ag hereinbefore explained.

The feature present in the embodiment of
our-invention disclosed in Figs. ¢ and 10
whareby the upper or lower postion only of
the rear part of the partitions is movable
18 obvionsly applicable in gi] arrangemen
wherein two partitions locsted one over the
otirer are present, and s machine having this
feature is somewhat simpler than one in
which the
tien 1S tv be moved.
into play and acti
sbout a iomgitudina

The. fomtesxbmught
to turn the rmschine
#2Xis are of somewhat
lezs magnitude than where the whole resr
portion of the partitions .is movad but are
suficient, ordinarily, to permit the machine
to be effectively stabilized angd controlled.

Having thue described our invention and
enplained the operstion thereof, we claim
secure by Letters Patent: .

. -1 in an sercplane, two parsliel support-
i planes extending transverse to the BTG~
piane and srranged ome sbove the other nnd
which planes: are dezignad to be in o sub-
stantisily herizonta) position when the me-
chine I8 in motion; g lurality of vertically

&cst«x‘} between enid
pirnes and extending longitudinally of the
machlne, -and the raar- purtion of ekch of
wiieh partitions: is movable in = direction
tranaverse tu the longitudinal axis. of the
machine: end meamns for moving the rear
vertien of each-of said partitions in the

wmwmanmner aforessid,

2. Tn an aeroplune, two peralle] support-
ng planes extending transverre to the aero-
Wene and siranged one shove the other and

entire resr portion of the parit-

"tions of each

|

-

which planes sre designad to be in a sub-
e&qntigﬁy horigpiital grmilion whea 1y me
chine 18 in motion; a lurality of vertically
arranged partitions lecated " between ssid
planes and extending longitudinally of the
machine, and the rear portions of each of
which partitions is so arranged thet it may
be swung-shout a vertical axis and trans-
verse (o the longitudinal axis of the ma-

chine; and means for moving the rear por-

tions of ench of said purtitions in the manner
aforesnid,

3. In sn seroplene, two parallel support.
ing plenes extending transverss to the A8r0-
plane and arranged one shove the other ond
which planes are designed to be in - sub-

stantislly horizontsa} position when the ma-
chine is in motion; s plurality of vertienlly

srvenged partitions located between ssid
planes and entending lengitudinally of the
machine, and .the rear portion of each of
which partitions is movable in & divection
transverse te the longitudinal axis of the ma-
chine; end & flexible cord or cabla conmactsd
with the year portion of each of snid pRrii-
tions and through which enid rear vortions
may be moved in the mannor aforessid.

4. In nn aeroplane, tyro parallel support-
ing planes extending {ransverss to the nero-
plane and arranged one above the other and
which planes are designed to b3 in n sub-
stentielly horizontal position when the ma-
chine is in motion; o plurslity of vertically
srranged  partitions locsted  betwesn said
planes and extending longitudinally of the
machine, and the resr portions of each of
which partitions is so arranged that it may
bs swung about s vertical sxis and trang-
verse to the longitudinal axis of the ma.
chine; and a flexible cord or cable connected
with the rear portion of each of seid parti-
lions and through which seid rear portions
mey be moved in the manner nforess, .

5. In an aeroplane, “ro paretlel supnare-
ing plancs extending transverse to the sero-
plane snd zrranged one shave the other and

which planes are designed to be in u gub.
stentiaelly horinsnial position when the ma-

chins is in motion; a plurality of partitions
locutsd between said planes and extending
vertically from one plane to the other, and
extending longitudinally of the machine
from the front to the vear edge of the sup-
porting planes, the rear portion of esch of

~said partitions being movebls in & direction

transverse to the longituding] axis of the mnA-
chine; &nd means for moving the reer por-
of said partitions in the man-
ner aforesaid.

8. Tn un seroplane, two puratlel support-
ing plones extending transverse {o the gero
plane and arranged oue above the other and
which planey are designed to be in g stl-
stantially horizontal position when the m.
«hine io in motion; a plurality of portitions
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locuted between suid planes and ex‘iem‘lin%
vertieally from one plane (o the other, und
extending longitudinally of the machine
from the front to the rear edge of the sup-
vorting plunes. the rear portion of esch of
sald partiticus being movable in 3 direction
transverse f¢ the longitudinal axis of the
machine; amd n Hexible cord or cuble con-
nected with the rear portion of each of said
partitions and through which said rear por-’
tisits may e moved m thé manner aforesaid.

7. In an aeroplane, two parallel support-
ing planes extending trahsverse to the nero-
plane und arranged one sbove the other and
which planes are designéd to be in substan-
tinlly horizontal position when the muchine
i in metion; a plurality of vertically ar-
ranged partitions l]ocuted between said planes
and extending longitedinally of the machine,
and » portion of each of which partitions is
movable in n direction trausverse to the lon-
gitudinal axis of the machine; and means
for moving the movable portion of each of
suid partitiong in the menner aforesaid.

8. In = seroplene, two parallel support-

1% planes ektending transverss to the sero-
plens end arranged one sbove the other snd
whith plenes are designed to bo in 2 sub.
stantially horizontal position when the ma-
chine i3 in motion; o plurality of partitions
‘ecated between eaid planes and extendin
verticaily from cne plgane to the other, and-
extending longitudinally of the machine
from the fromt to the rear edge of the sup-
porting planes, s portion of esch of said
pertilions being movable in o direction
trengveree to the longitudinal axia of the
machine; and means for moving the movable
portion of each.of said partitions in the
manner aforessid, :

8. In an aeroplane, two parallel support-
ing planes extending transverse to the R8ro-
plane and arranged one nbove the other and
which planes are designed to bs in g sub-
stuntially horizontl peeition when the ma-
ching v 1n motion; & lurality of vertically
srranged  partitions located  between geid
planes and extending longitudinally of ths
muchine, and » portion of each of which
purtitions is so arrsnged thut it mey be
swung about s verticel axis and iransverse
to the longitudinal axis of the machine; and
means for moving the moveble portion of
each of said purtitions in the manner efore-
said,

10. In an aeroplane,

1

two parallel support-
% planes extending transverse %o the noro-
2ne and arrenged one above the othor and
which planes are designed to be in & sub-
stantislly horizontal position when the ma-
chine i3 in motion; n.vertically arranged
purtition located between said planes and
extending longitudinally of the machine, and
the rvesr portion of which partition 1s so
may bs warpzd or twigted
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about » medin] hoerizonial axis of the parii-
tion; and means for warping or twisting the
reai portion of said partition.

1L In sn aeropisne, tvio parallel support-
ing planes extending transverse to the nero-
plane and arvanged one above the other and
which plunes are designed to bs in » sub-
stantially horizontal position when the me-
chine is in motion; s partition located be-
tween said planes and extending vertically
from one pl};
longitudinally of the wachine from the front
to the rear ed} e of the supporting plane, the
reer poriion of which partition iz so ar-
renged that it may be warped or twisted
about a medial horizontal sxis of the parti-
tion; and means.for warping or twisting the
rear portion of said partiticn.

18, Enan neroplane,two paraliel supporting
planes extending transverss to the geroplans
and arrsnged one sbove the other and which
Flanes are designed to be in a substantisl
torizontel position when the machine ig in
wiich planes comprize a Srot
w3t of gupporting planes; s pscond
supporting planes arranged
cocupying a- lowel position ilws swid
szt o

. . -
eI !im\w#*.'?
(R SAAIE S B30 X

ot
AR
“

supporting planes; a vartically or

ranged pavtition lecated between the plones

comprising said frot set and extending lon-
gitudinally of the machine, and the rear
portion of which partition is movabls in
direction transverss to the longitudingal axis
of tho machine; & vartically arranged perti-
tion locsted bstween the planes comprising
said second set end antending longitudinally
of the machine, and the rear portion of
which partition is movable in- 8 direction
transverse to the longitndinzl axis of the

machine; and operating means sdapted o

move the rear porticn of the partition be-
tween said first
aad the resr portion of the partition oo
tween the second sst of planes in.on oppetie
direction. : : '

18. In zn aeroplane, two peratiel support-
ing plnnes axtending trunaverss to the sero-

Plane and srranged ons sbove the other sud

which planes are designed to be in n Fieh-
stantially horizontal position when the Hign-

chine is in motion, and which planss colm-
price a first set of supporting plaves; w
second est of supporting planss srrasged
similarly to but cecupying s lower position
then said firet set of supportin ‘blanes: o
lurality of vertically arrangec * pariitions
ochted betwesn the planes comipriing said
fived ot and extending lemgitudinally of the
maching, and the reer portion of sach of

which partitions is movable in s direction

transverss to the longitudinal axin of ths

‘machine; s plorality of verticalls srranged

partitions located between the planes com-
prising said second est and extending longi-
tudinally of the machins, snd the pesr por-

ne to the other, and extending

83t of planes in one dirention-
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©63,5616

tion of each of which partitions is movable
in & direction transverse to the longitudinal
axis of the machine; and vperating means
adapted to move the rear portions of the
partitions between said first set of planes in
one direction and the rear portions of the
partitions between snid second set of planes
In an opposite direction.

14. In an aeroplave, two parallel support-
ing planes extending transverse to the aero-
plane and arranged one above the other and
which planes are designed to be in & sub-
stantially horizontal position when the ma-
chine is in motion, and which planes com-
prise a f{irst set of supporting planes; & sec-
ond set of supporting planes arranged simi-
larly to but occupying a lower position than
said first set of supporting planes; a plus
rality of partitions located between  the
planes comprising said first set and extend-
ing vertically from one plane to the other,
ind extending longitudinally of the machine
from the front to the rear edge of the sup-

O

! porting plunes, the rear portion of each of

transverse to the longitudinal axis of the
machine; a plurality of portitions locsted
between the plunes comprising said second
set and extending vertically, from one plane
to the other and extending
the machine from the front to the rear edge
of the supporting planes, the rear portion
of each oFsaid partitions being movable in
a direction transverse to the longitudinal
axis of the machine; and operating means
adapted to move the rear portious of the
partitions between said first set of planes in
one direction and the rear portions of the
partitions between said second set of planes
In an opposite direction.

HAROLD M. CHASE.
MINOR F. H. GOUVERNEUR.

In the presence 6f—
H. MoIumanny,
R. L. Wrirxames.

said partitions being movable in » direction 25

longitudinally of 3¢

1873



