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UNITED STATES PATENT (FFICE. 
3AROLD M. CHASE AND MINOR. F. i. OU WERNEUR OF WILMINGON, NORTRA: 

CABINA. 

SAZING is ANS OR, AERO, AFE. 

(335,56. 
Aplication fied 25grth Y, 

Seacrisistition os eter Easterit Agaieiated yaky 2, 3}, t), 
38 C. Eerisi Bo. 5, 922. 

to all who, it asy concern: 
:3e it known that we, HAzoLD A. C. East 

and M. N.4x. F. i. Gotveit NEUR, citizeng of 
gihe Inited States, residing at Wilrington 
in the coughty of Nesy Eve, Stoi 
North (Cerolina, have invented certain new 
a sad useful agrovenzaats in Stabilizing 
Means for Aeroplares, of which the foliav 
ing is a description reference traing had &o the S.ceolalpanying drawings, iforning a part 
hereof. 
{ur invention relates to seroplanes or 

singilar devices for navigating the air, and 
the object thereof is to provide improved 
controlling means for keeping the seroplane 
level or upon an even keel or for tipping it 
about its longitudiaal axis at will, he same 
being under the control of the operator of 
the machine. 
The function above refer'ed to is conn 

monly referred to as “stabilizing”, and out 
improvements provide means under the coyl 
$rol of the operator whereby the machite 
may be statoilized by had and any tendegacy 
of the sane to tip sidewise, or to kiri about 
its longitudinal axis, counteracted. 

shese ends in view or investion 
consists in the ill proved stabilizing area is 
i:r leroplanes illustrated in the accompany 
jing travings, described in the following 
specification, and puricularly clained in the 
claises of the concl: lig claii; and in stain 
vs. ii. oils and notificatio is a hereaf is ti 
be el), lous to Uthe skiied it the is '' to win it:l 
9." ii) Veiition is lites. 
The accompanying cli'it wings will ie in 

de-tood to disclose so nuch only of all aer 
ople}}e as is necessary to disclose the con 
Bection of our invention the revigh, it eity 
understool that like aeroplane, is is en 
tirety wiki a provided with such agree 
iiheits of Conlon or suppro, 2d types an aliy 
le necessary to form 2 complete Ed opera 
tive nachine. 

in lie drawing: Figure I is a view haw - 
ing front elevstion of our invention as a lies to an aeropie, she having w () paralei 
sii porting planes, Fig. 2 is a via w SE 
a an of the same arragei:ient. Fig. 3 is a 
view si swing a portion of ki.e : eroplane 
ili stated in Figa. at 2 as seen fro tiate 
rear, fig. 4 is a view, showing a frus els 
vation of our invention as applied to an at: '- 
bpixile as 'ving three parasilei suppui'ing 

planes, Fig. 5 is a view showing a ple: c? 
the same Errangemeist, Fig. 3 is a vie's show 
itg a portion of the aerosine illustrated in 
Figs. 4 and 5 as seen from the ear, Fig. t is 
e view allowing a froit elevation of our 
invention is applied to an aeroplane having 
foul E" pat"allel supporting planes arranged in 
two pairs spaced apart othe pair from thra 
other, Fig. 8 is view showing a plan view, 
of the see shrrangerent, Fig. 9 is a view 
showing & Co., & elevation of gui is vention as applied to 2.5 aeroplane isving four par 
allal sugpporsing plaises arranged in two 
pairs locked one above the other, as in tia 
E. shown in Fig. 7, the whole arrahange 
tent specified being employed a plurality of 
times along the E lo: gitudii) ill, 
Fig. 10 is a view showing is plan view of the 
same arrangeulen, and Fig. ii is is y}ew 
ghowing a sortion of the aeroplate illus 
trated in Fig. 9 and 10 as sessey faroii he 
2. 

in all the águres of the drawing the sero plate moves in the direction of the errovy 
appearing at the right hand of the plain 
yW3 

Referring to Figs. 1 sind 2, of the draw 
ings, 1 and 2 are upper and lower horizontai 
supporting planes of &n Beroplane the ssiae 
(extending transverse to the machine and air 
ranged one above the other as showia. 
8 represents a plurality of vertical planes 

Gr eartitions located between the plines 2. 
and preferably of such height that they ex 
and froza one plane to the other ind of f. 
leagth fore snd aft or longitudinally of tie 
achine, corresponding with the width, or 

fore and aft, dinnension, of the supp4)rti: ; 
panes. The number of vertical plaires on 
artitions 3 associated with eit is is" (i. 
E. (supporting planes i. 2, in lay be 
varied to , considerable degree, and iii (re 92' 
less than six such 
&r, teti, nay be life The for wai'i portions 
of the partitions 3, that is the portions ther:- 
of from their forward edges lack to si(i.e :- 
tern ediate point, such as , is bi'e fet's jiy 
maintained in a definite and u}}changing 
for in as by being secured a lot; its laper 
tad lower edges to the planes, 12 from the front edge of these pinnes back is the inie!’- 
nediate point, 4 referred to. The real pot 
tion, however, of these vertical partitio}}s, 
that is the portion hereof between the points; 

play the niker illis 
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4 and the rear edge of the partitioli, say be 
noved with reference to the forward part 
and the form of the partition thereby 
changed, the material of the partitions be 
iing sufficientiy fiexible to permit such an ae 
tion to take place. 
A suitabie operating device through which 

the form of the rear portion of the partitions 
may be changed is provided, the same being 
shown as coagprising a flexible cord or cabie 
5 extending longitudinally of the supportin 
flis Res 1, 2 adjacent the reef edges thereo 
and up and down between the extremities of , 
the panes, said cord passing around a ro 
tary manually operated drun ö and being 
provided with guide pulleys at , by Riga Eag 
of which construction motiox) in parted to 
the drun 8 will move the cord, he uppar 
and lower runs thereof moving in opposite 
directions, as will be understood. 
The upper and lower cornera of the rear 

edges of the vertical partitions 3 are secured 
to the cord 5 at the points 8, 9 f. that if the 
drum 3 e moved in och a ws, as to Engye 
the upger ran of the cord 5 to the left and 
this: over run to the zigh & the upper and rear 
portions 10 of the partitions 8 will ail be 
noved to the left and the lower and rear 
portions 1 thereof to the right the net re 
sui, being to warp or inperts, vitri to that 
part of each partition 3 which lies back of a 
vertical line passing through the point, 4. 
The effect produced by and followin from the warping or twisting of the vertica 

partitions as aforesid is to bring forces 
into pisy, due to the action of the air upon 
the vertical partitions as the hine moves 
through the air, which forces sad to turn the entire seroplane about “e idngitudinal 
dia ia a clockwise direction when the parti 
tions era warped in the manner shown in 
the drawing and as indicated by the arrow 
lapaga the i. so that, if the Aachine 
teads to tip, or ons side of it to fall, the os 
era or will operate tha drun 6, cord 5 and 
verical partitions 8 in such a direction 53 to 
induce counteracting forces ending to tip 
the machine in an opposite direction to thereby natralize the initial tendency to 
tip. in a by operating the drum 6 when 
necessary the nachi 19 may be kept, evei or 
on 9 in even keel, and the machine maintained 
is stabilized condition. 

it will be understood that the point 4 may 
1:2 r.ny where along the partitions 3, and that, 
in its initing position coincides , with the 
fox'7ard edge of the partition the entire par 
tition will be warped or twisted the same is 
explained above when the twisting action 
vss assed to localized and iimited to 
this 'ear portion of the partitions. 

in the embodiment of our invention dis 
clo?ed in Figg. 4 and 5 three parallel hori 
zontal gipporting planes 12, 13 and 14 are 
exployed, he gaine extanding trengwei'ss to 

s c 
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the inachiness is le form: first referrek i ; 
Vertical planes or partitions 15 are arrange: 
between the upper and middle planes, a 
similar partitions (5 between the nicki: 
and lower planes. In this fort of cur de 
vice there is no warping or twisting of a 
ortion of each partition as sbove described, 
ut the entire rear portion of tile partitions 

15, 16 is swung about a vertical line located 
a so ne point as 17 interinediate the ends of the 23id partitions, in order to operate 
the rear portions of the partitions as ex 
plained a cord or cable 18 is provided which 
extenda from a drun 19 to the right and 
passes adjacent the upper rear corners of 
tha partitions i8, thence upward sing to the 
Reft adjacent the upper resr corners of it 
partition g 15, thence downward and to ::::: 
right adjacent the upper rear corners of 
the partitions i8 and to the driaan 13, to 
gether with E. Sacond cord G. caisie 20 which 
extends from the drum 9 to the right, and 
page2é djacent the lover rear corners of 
the partitions i6, hence upward a radio 2 a. 
left adjacent the over rear corners of the 
partitioIS 16, thence downward and to the 
right adjacent, the lower rear corners of 
the paritions 16 and to the air m 19, it le 
ing usaderstood that he upper aid owes 
rear co?éra of each partition is sectared to 
the cord c cable which eyezds pass it, and 
that duitable guides are provided for tie 
cabies. Such being the coinatriction of the 
embodimen of our device as illustrated it, 
Figs. 8 and 4, it will be obvious tist (i.e 
rear portio.3 of the pertitions are swung 
from side to side by means of the cords 18, 
20 and drina 19, each partition being con 
nected at both its upper and iower rear 
corners to one of said cords. 
In the embodiment of our invention illus 

trated in Figs. 2.5 d 8 our supporting pln Ehes 21, 
garns being & Finged in two pairs space: 
apae, the dihepair from the other, and arti 
iO28 25 are located between the planes 2}. 
22 &nd partitions 26 between the pianes 23, 
24, the resr portion of each partition being 
arranged so that it. Exay be swung firits site 
to side the gaine as above explained it ce 
cribing the embodiment of our inventicia 
illustrated in Figs. 4 and 5. In these figures 
the rear potions of the partitions are swung 
by means of a cord or cable 27 extending 
from a druun 28 and divided into two parts &xi;) inding respectively past the upper rear 
and lower rear corners of the partitions 2:5 
"after which its paris unite and retarn to 
tle drum; and a second cord 29 is coirected 
with the drun 28 and operates the partitions 
26; it being understood that the partitions 
are connected with the cords aid that suit 
able guides are provided as herein before ex plained. 

iz the enbod is rent os or it. velation is 

22, 28 &nd 24 are employed, 3. 
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trated in Fig. 3 and 0 in (otel (pf eight sup 
f 

which panes are sie.signed to be in a sus porting plates is sed. 30, 21.39 and 33 stantially horist risis": epresent "set of four of such pipe, and chine is in motion; a plurality of vertically a similar eet is located back of td in line with &hese, as will be undeagtssd feat Fig. 

abot it a singitudinal axis are of somewhat 
le3 tragnitude than where the whole rear 
portion of the partitions is moved by & Stre 
3usicient, ordinarily, to perit the ran cine 
to he effectively stabilized and oortoiled. 

aving thu? described our invention and 
explained the operation thereof, we claim 
Ed desire to execure by atters Patent: 
i. in 22 Beregulage, two parallel support 

ing pian&s extending &ranssarge to the hero 
page and Srranged one sbove the other Eid 
which pianes are designed to be in a sub 
stantisy horizontal position whgin the Ins 
chie is in nition; a plurslity of vertically 
fit is...}sed gentitions located between claid 

w it is and a raditig longitudinally of the transverge (A) Be longitudinal axis of the na 
Vitachine, and the rear portion of esch of chine; and reans for moving the rear por 
which partitions is movable in a direction tions of each of said particidas in the man tsai fiverse to the longitudiaal axis, of the ner aforesaid, 
machine; and naeans for moving the rear 6. In an aeropisne, two parate support - 3 perior of each . of said artitions in the ti?ts. Trey' afores.it. 

2. In sin aeroplane, ...wo parallel support 

arranged partitions located between Reid: planes and extending longitudinally of the 

with the rear portion of each of said parti. 
tioks and through which said rear portion 3 
Eney be noved is the insnaher foressid. 
5. In an aeroplane, ' , a paratel support 

ing plans extending transversa to the cro 
place and Erranged one's bove the other grad 
which planes are designed to be is a sub 
stantially horizontal position vyiher, the tria 
chine is in motion; a plurality of partitions 

i extending 
vertically from one plane to the cther, and 
extending longitudinally of the Saachins 
from the front to the rear edge of the stap 
porting pianes, the Near portion of each of 
said partitions sing my viable in a direction 

ing planes extending transverse to the aero 
plane and arranged oie above the other find 

f 8, the apper one of which second set is incline, and the rear portions of each of 
designated 3. In this embodiment of our which partitions is so arranged theti Inay 
device only the upper, rear corner of the be swung shout a vertical axis and trans partitions 35, and lower rear corner of verse to the longitudinal axis of the sta 
the artitions 36, together with the portion chine; snid means for moving the rear por. 7f, 
of paritica s, djacent sha corner, are ions of each of said partitions in the nanner Frovable as indicated in the drawing, so that aforesaid. 
a comparatively snail portion only of eech 3. in an aeroplane, two Rariel support . 
partition is yarpet or distorted. The taech-ing pines extending trangierse to the aero 

3 anism for warping the psrtitions as dis- sane and irranged cing have the other gad gi 
closed comprises a drum 3 froy which a which planes are desig&d to be in a sab 
cors: or cable 38 leads, the same bsnchikg atantiaily horizonts position when the 13 
an chown in Fig. 10 and pgions here of ex- chine is in notion; a plurality of vertically teEndig to the front, and sides of the planes arranged pariticias ioceted between assié 

& avid across the machine adjacent the rear planes and extending longitudinally of the is 
uper corners of the partitions 35, after inschine, and the rear portion of each of 
which the two branches reunite and return which partitions is movable in a diglection 
to the drum 37. 39 is a second cable for transverse to the longitudinal axis of the nea 
captistieg the lower resr corners of the pair- chie; and s fexible cord or ceile Gnnects 

: tiiq, 38 in . In Fini 2s' sinii riotilat be with the rear portion of each of said parki- e. 
explaiild, i. 2ing understood that suitable tions and through whics baiti reak gjortions 
guides for the cables are provided and that Fingly be noved in the man Ber Ecoresgid. 

partitions are secured to the cords of 4. It in seroplane, ty.go parallei support 
cabies as hereinefore explained. . ing platea extending trazhsverse to the aero 

3& The feature present in the embodiment of pine and arranged one above the other and og 
car in yeantion disclosed in Figs. 9 and 10 which canes se designed to as in is sub 
thereby the upper or lover portion only of sigantially horizontal position vyist, the ina 
the rear part of the partitions is movable chine is in Enotion; plurality of vertically is obviously applicable in Ellierrangements &rranged partitions located between ssia 

sis wherein two partitions located one over the planes and extending engitudinaily of the At: 
tier are present, and a naching having this inschine, and the rar positions of each of 
feature is 96thewhat singler a one in which partitions is so arranged that it, gy 
shiel & entire rest. Pilio of the part be swung about s vertical axis and trans. tin is & be, inoyed. The foes brought versa to the longitudinal axis of the na 

23 into play and Reting to turn the insching cline; and a ?exile cord or cable connected agg 

far 

betwean said planes and 

which pianes are designed to be in a stily 
stantially horizontal position when the in a 
cine i3 in notion; a pluraišty of 2 "tiiigis i. 

i 

in g i?lness extensing transverre ta; the aero pieria Ring systranged one above the other and 
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located between -i il pianes and edits 
vertically firou Us a plaine to the othel', and 
extending longitucially of the achine 
frou the fruit to the rear edge of the sug 
porting planes, the rear portion of esch ef 
said parisius ibeing movable in a tirection: 
& 'alasverse it ihe iOSgitudinal axis of the 
a cline; a lai fiexible ci'ot ol' cule coin 

lected with the rear portion of each of said 
a 'titions and through which said rear por 

tions may le moved in the manner aforesaid. '. In an aeroplane, two parallel suppost 
iing planes extending trains verse to the aero 
place and arranged one above the other and 
which planes are designed to bd in substan 
ially horizontal position when the inachine 

is in notion; a plurality of Westically ar 
s'anged Gioison. between said panes 
and extending longitudinaily of the in: cline, 
and 2 portion of each of which partitions is 
Rhow able in a direction transverse to the lon 
gitudinal axis of the nachine; and means 
for moving the movable portion of each of 
said artitions in the manner aforesaid. 

8. E. a seroplatae, two parallel 8Apport 
ig picnes extending transverse to the aero 
est? and arranged one above this, 28 he aad 
winiei pi Rines are designed to -3 is a sub 
sanially horizontai position wien the ma 
dine is is motion; a plurality of partitions 
ecs (ed between gaid planes and extendin 
Vertically fron cine plane to the other, and 
9xtending longitudinally of the machine 
from the front 20 the rear edge of the gup porting planes, a portion of each of said 
p:ritions being innovable in g, direction 
transya:C2 to he longitudinal axis of the 
machine; and meang for moving the Yoyable 
portion of each of said partitions in the 
a sinner aforesaid. 
8. In 2n aeropiatae, two parallel support 

ing planes extending transverse to the aero 
plane and arranged one above the other and 
winic plashes are designed to bs in & Bub stantially horizontal position when the ina 
claii.3 is in motion; plurality of verical 
2) "ranged partitions located between said y 
pistles 2nd extending longitudinally of the 
insicline, and a portion of each of which partitions is so arranged that it may be 
swuing about S vertical axis and transverse 
to the longitudihal ai.is of the machine; and 
liegas for noving the movable portion of 
28th of Skid partitions in the manner afore said. 

10. in an aerogi, ie, two garakel support 
-- !; pla:ies extending tra Esverse o the gro . 
page and arraged one above the other and 
whic: ; lanes are designed to be in a sub 
st fai is ty, horizontal position when the na 
chie is in motion; a vertically arranged 
p:rtition located between said planes and 
extensing longitudinally of the machine, and ille re:r portion of which partition is so 

3:) get that it insy is Warped or twists: 

notion; and which 

$338,3 (3. 

also it. 1, mediai ori,onial axis of tiny Eiri 
tion; and illeais ful warping or twisting the real' portion of said partition. 

11, in an aeropicalle, two parallel gupport 
is planes extending transverse to the aero 
pine aid arring2doing a love the Utsi 52d 
which planes are designed to be in is sail 
stantially horizontal position when the in E 
chizhe is in notion; a partitios located be 
tween said planes and extending vertically 
from one EN to the other, in 
longitudinally of the paclias from the fross 
to the rear edge of the 33 RR-orizag piratae, ta 
arear portion of which xi gioi is go ar 
tranged that it ray be warped or twisted. 
about a naediai khorizonta Sigis of the parti 
tion; and means for warpilag or twisting the 
rear portion of said partition. 

3. E.g. 8 in Aeroplane, two paralaisap origg 
plag:23 (exteading transverse to the gropis: 
and arranged one above the other and which 
E. are designed to be in a substantial horizontal position when the machine is in 

lanes comprise a first 
s/23, are st of gaporing panes; a pecond 

supporting pit, 3 s, granged sistails: arw's was venuisa w w a 4. 

occupying & idwell Rosition is: sii is set of supportizag pianes; a yariticaily E.I. 
ranged partition located between the lanes 
E. said first set and extending on gitudinally of he inachine, and the rear 
portion which partition is acvable in g, 
direction transver'ss to the longitudinal aria 
of th9 raschise; a vsrtically arranged pg. Rii 
tion located betwyser the planes caterigig said second get and extending longitalins: 
of the inschine, 2nd the rear portic) oš 
which psrtision is novskie in s, directio: 
transverse to the longitudihal axis of the 
In achine; &nd os-Srating reans & dsted to move the rear portion of the partitioi 3. 
tween said first eat of planes in one directics 
and the rear portion of the partition :- 
tween the second get of plexes in. at 2polite directic;. 

38. in an aeroplane, two periei sappori 
ing pirate extending transvers. A lyasert: 
pisi and arranged ole above the pier and 
which planes are designed to be is a si 
stantially horizontai position whet & 2 is:- 
chixie is in motion, and which is S3 coin 
prise a first get of supporting sites; , 
second set of supporting plates garags 
giyilarly to but occupying sewer position 
thin said first get of sapporting planes; is 
lurality of vertically arranged partitions 
E. between the planes cerprising faii 
first p; and extending legiti di naiy of the 
it aching, and the rear portion of gach of 
which partitions is novable in a direction 
transverse to the longitudinal aris: of 22 
Enachine; a plurality of verticaliy Stranged 
partitions located betwear the pize, cor 
prising said second set Ead extending leagi 
udinally of the archisis, aid the Keir per 

extending f 

is 

2. s 

2. 

3. s 
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tion of each of which partitions is movable porting planes, the rear portion of each of 
said partitions being movable in a direction 25 in a direction transverse to the longitudinal 

axis of the inachine; and operating 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 said recond set of planes in an opposite direction. 

14. In an aeroplaue, two parallel support 
ing planes extending transverse to the aero 
plane and arran one above the other and 
which planes are designed to be in a sub 
stantially horizontal position when the ma 
chine is in motion, and which planes coin 
prise a first set of supporting planes; a 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, 
and extending longitudinally of the machine 
from the front to the rear edge of the sup 

transverse to the longitudinal axis of the 
machine; a plurality of purtitions located 
between the planes comprising said second 
set and extending vertically, fron one plane 
to the other and extending longitudinally of 30 
the machine from the front to the lear edge 
of the supporting planes, the rear portion 
of each of said partitions being unovable in 
a direction transverse to the longitudinal 
axis of the machine; and operating 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 said second set of planes in an opposite direction. 

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

In the presence 6f 
H. MorbonNNY, 
R. L. WILLIAME. 
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