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To all whom it may concern. 
Be it known that I, RANDoLPH. F. HALL, 

a citizen of the United States of America, 
and a resident of Ithaca, county of Tomp 
kins, State of New York, have inwented cer 
tain new and useful Improvements in Air planes, of which the following is a specifica 
tion. 
This invention relates to certain improve 

ments in airplanes; and the nature and ob 
jects of the invention will be readly, recog 
nized and understood by those skilled in the 
art in thé light of the following explanation 
and detailed description of the accompany 
ing drawings illustrating what I at present 
consider to be the preferred embodiments or mechanical expressions of the invention from 
among warious other forms, arrangements, 
combinations and constructions of whichthe 
invention is capable within the spirit and 
scope thereof. 
Óne of the serious problems encountered 

in the operation and use of airplanes is the 
fire hazard, and the main contributing cause 
to the existence of this hazard is due to and 
arises from the use in airplanes of power 
plants requiring highly" explosive or com 
bustible fuels and oils for the operation 
thereof, such as the internal combustion 
motor types at present in universal use as 

The use of a power 
plant of the internal.combustion motor typ? necessitates the provision in an airplane of 
supplies of highly explosive and combustible 
fuel and oils, together with. Suitable Supply z lines for conducting and delivering fuel and 
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oils to a motor. It is exceeding?y dificult 
to prewent the possibility of leakage and es 
cape of fuel and oils from an internal com 
bustion motor and the supply lines therefor 
installed in an airplane and Subjected to 
considerable wibration and warious othercon 
ditions tending to cause loosening and open 
ing of joints and packing. Due to the fact 
that internal combustion motors become 
highly heated in operation, and to the pres 
ence of other agencies tending to cause the 
ignition of combustible or explosive mate 
rials, such as the motor exhaust, and the 
ignition and other electrical systems which 
may be associated with a motor and from 
which exposed sparking may take place, it 

will be readily apparent and follows that 
any leakage or escape of the highly com 
bustible fuel of oils from an internal com 
bustion motor installed in the confined and 
limited space of an airplane presents a pos 
sibility of Ignition thereof and resultingfire 
in the airplane. Fire may result from a wa 
riety ofother causes than theignition of fuel 
and oilsleaking from a motor above referred 
to, as through accident to or abnormal con 
ditions in a motor or the fuel and oil sup ply systems therefor, or from ignition of 
the supplies of fuel and oils from causes 
other than motor conditions, so that the in 
stallation of power plants of the internal 
combustion motor type is always attended 
by a fire hazard. The degree and extent of 
this fire hazard is dependent upon a num 
ber of conditions as determined by the par ticular type of airplane and power plant, 
and the manner of installation of the power 
plant with its fuel and oil supplies, as will 
be readily understood by thosefamiliar with the operation of airplanes. 
Through the medium of various refine 

ments in the design and construction of air 
planes and in power plants and the instäl 
lation thereof, the fire hazard has been ma 
terially reduced but not eliminated. Ex 
perience has shown that with the known 
means for the prevention or extinguishing 
of airplane fires it is general?y impossible 
to check or extinguish a fire in an airplane 
in flight and that the usual result of a fire 
once started is the destruction of the air 
plane and its occupants. *- 
The present invention is directed to the 

problem of protecting an airplane and the 
occupants thereof against injury ordestruc 
tion from fire in an airplane resulting from 
the fire hazard attendant the presence of an 
internal combustion motor power plant with 
its fuel and oil supply systems; and the 
main or basic object of the invention is the 
solution of this problem by localizing or 
grouping together the power plant and sup 
ply systems therefor in a detachable or re 
movable portion of an airplane, so that, in 
the ewent of fire in flight this detachable 
portion with the power plant and supply 
systems therefor can be readily and instant 
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to prewent spread of the fire with the re 
sulting injury to or destruction of the air 
plane and its occupants, and the airplane 
with its occupants can then be maneuvered 
to effect a landing. 

A. further object of the invention is the 
„provision of an airplane, formed of units 
which are detachable in flight, with one of 
the unitshaving a power plant for the air 
plane mounted and installed thereon, and 
the other of Said units arranged to permit 
control of the airplane therefrom and to 
provide for carrying pilot and useful load; 
and further to so form, construct and ar 
range the controlor useful load unit of the 
airplane that it forms and provides in and 
of itself a complete balanced glider capable 
of sustaining and being maneuvered with 
the useful load carried thereby, so that upon 
detachment of the power unit therefrom 
with the airplane in flight, the control unit 
can be controlled and landed by the pilot 
therein. . . 

A. further object of 
provision of an airplane formed of a series 
of units which are detachable in flight and 
on and among. which the total Supporting 
and controlling surfaces for the airplane 
formed by the assembled units are, so dis 
tributed and mounted that one of the units 
when detached from the airplane is provided 
with supporting, and control surfaces ar 
ranged and mounted in Such a manner there 
on as to form therewith a complete balanced 
and controllable glider capable of sustain 
ing and being maneuvered in flight with 
the useful load which the unit carries in 
assembled position as an element of the air 
plane. } 

A. further object of the invention is the 
protection of the occupants of airplanes 
against the dangers of fire in flight, by form 
ing an airplane of a rear unit comprising 
a complete balanced and controllable glider 
having space for pilot and occupants or 
useful load, and a forward unit provided 
with supporting surfaces and having a com 
plete power plant mounted thereon and in 
stalled therein, the forward unit being de 
tachably connected to and mounted on the 
rear unit with the combined units and sup 
porting surfaces forming a complete bal 
anced airplane controllable from and by the 
control surfaces of the rear or glider unit 
and providing an airplane of general con 
ventional design and high aerodynamical 
eficiency; so that in the ewent of fire in the 
forward or power unit it can be detached 
and dropped from the rear unit which then 
forms a glider by means of which the occu 
pants of the airplane may descend and effect 
a landing: 
Afurther object of the invention is the 

provision ofefficent and practical mechanism 
for detachably locking and connecting to 

the invention is the. 

1,548,598 

gether airplane units, such as above referred 
to, into assembled airplane forming. relation 
and position, and to further provide such 
mechanism so that it is operable from an 
accessible point, preferably the control or 
pilot's cockpit of the airplane, to readily and 
instantly unlock and detach the units from 
the airplane in flight. 
With the foregoing and warious other ob 

jects in view, which other objects will be 
readily recognized by and apparent to those 
skilled in the aeronautical art, the invention 
consists in certain novel features in airplane 
design, and in the construction, combination 
and assembly of elements, as will be more 
fully and particularly pointed out and speci 
fied hereinafter. 

Referring to the accompanying drawings: 
Fig. 1 is a view in side elevation of a 

tractor biplane having positive stagger, and 
embodying features of the invention. 

Fig. 2 is a view inside elevation of another 
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design of tractor biplane of the enclosed 
cabin type having negative stagger and in 
corporating features of the invention. 

Fig. 3 is a view in side elevation of the 
design of Fig. 1 with the forward and rear 
units embodying the invention in detached 
relation. 

Fig. 4 is a detail perspective view, more 
or less diagrammatical, of one form and 
arrangement of mechanism for detachably 
locking the forward and rear units embody 
ing the invention together into assembled 
airplane forming relation and position, por 
tions of an airplane fuselage frame being 
diagrammatically shown. 

Fig. 5 is a detail horizontal section 
through one of the detachable connections 
for locking the units together, taken on the 
lin?.5–5 of Fig, 4, and showing in dotted 
Outline the position of the locking pin in 
released or unit detaching position. 

Fig. 6 is a vertical longitudinal section 
through one of the detachable connections 
taken on the line 6–6, of Fig 4. 
Fig 7 is a detail view in top plan of a 

modified form of detachable unit connection 
and lockingpin therefor. 

Several physical expressions or mechani 
cal adaptations of the principles of the 
warious features of the invention are illus 
trated in the accompanying drawings as 
applied to and embodied in airplanes of 
tractor biplane design of the land type. 
However, attention is here directed to the 
fact that the illustrated and described 
mechanical expressions of the features of 
the invention and the particular designs and 
types of airplanes in which these features 
areembodied, are intended purely by way of 
exemplification and not by way of limitation, 
to permit of a detailed explanation of the 
principles of the invention and the results 
obtained thereby. It will be clear and read. 
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ily apparent to those familiar with and 
skilled in the aeronautical art that the in 
vention and the warious features thereof are 
capable of other mechanical adaptations 
than the ilustrated and described examples, 
and the embodiment in and application to 
other various types, bothland and water, of monoplane or multiplane, and pusher or 
tractor designs. 
i In Figs. 1 and 3 of the accompanying 
drawings an airplane of more prless con: 
|ventional design of the tractor biplane, land 
type and embodying the features of the in: 
wention is illustrated. This embodiment of 
the invention provides an airplane having a 
fuselage 10 of streamline form with the usualtail assembly or-empennage 11 and 
thetailskid 12 mounted on the rear or after 
end thereof, and the landing carriage or 
chassis 14 mounted at the forward portion 
thereof. A pilot'sor control cockpit 15is 
formed in the fuselage 10 and provides the 
point from whichthe airplane is controlled. The foregoingarrangement conforms to con 
ventional design practice and will be readily 
recognized by and clear to those skilled in 
this art. 
The fuselage 10 of the airplane is divided 

transversely between the landing carriage or 
chassis 14thereon and the control cockpit 15 
formed in the fuselage, into a forwardsee 
tion 16 and a rear or after section 17, which 
forward and rearsections are detachably as 
sembled and locked togetherin longitudinal 
or fore and aft alinement to form the com 
plete streamline fuselage 10 of the airplane, 
as will be more fully and particularly re 
ferred to and described hereinafter. 
: The forward section 16 of the fuselage 10 
having the chassis 14 thereon, is provided 
with a supporting surface or wing, 18 
mounted thereabove and spaced therefrom 
by any suitable or desired arrangement of 
streamline struts 19 extending upwardly 
from the forward section 16, with the wing 
18 attached thereto and supported thereby in 
proper position above the Section 16 andii) 
desired relation with respect to the assembled 
fuselage 10. A suitable power plant for the 
airplane is mounted on th? forward Section 
16 of the fuselage 10, and in the presentin 
stance includes a motor M mounted and en 
closed within the fuselage Section 16, and 
a fuel supply tank or tanks T for the motor 
M mounted on and faired or streamlined 
with the supporting surface or wing 18. A. 
tractor propeller Phavinga streamlined hub 
or cap Hismounted on the forward or nose 
end of the fuselage section 16 and opera 
tively connected with and driven by the 
motor M, as will be readily understood by 
those familiar with this art. Thus, by the 
foregoing arrangement and assembly ofin 
dicated elements and structure on and with 
the forward detachable section. 16 of the 
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fuselage 10, a forward detachable unit A of 
the complete airplane is formed, which unit A includes the complet? power plant for 
the airplane, a portion of the total support 
ing surfaces therefor and the landing car 70 
riage or chassis. Although in the example 
ilustrated the power plantis distributed be tween the fuselagesection 16 and the support 
ingsurfaces 18, it is not intended ordesired 
to limit the invention to such arrangement 
and mounting of the power plant, as the 
invention contemplates any suitabl? orde sired arrangement, mounting and installa 
tion of power plant and associated elements, 
on and forming a part of the detachable unit 
A of the airplane, as will be ewident to any 
one familiar with this art. Preferably, al 
though not essential, the rear or afterend of 
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the fuselage section 16 of the forward or - 
; unit A is provided with any suitable 
reproof bulkhead (not shown), or other 

equivalent arrangement, closing or shutting 
of the forward fuselage section 16 from the 
rear or after section 17 in assembled posi 
*n of these sections to form the fuselage 
The rear or aftersection 17 of the fuselage 10 having the pilot's or control cockpit 15 

formed therein and the tail assembly or 
empennage 11 and tail skid 12 of the air 
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plane mounted and arranged on the after 
ortail end thereof, is provided with a sup 
porting surface orwing 20 mounted on and 
suitably supported by and from the lower 
forward portion thereof. The wing 20 is 
provided with any desired lateral control 
surfaces, such as the aileroms 21 operable 
from the controlcockpit 15 of the fuselage 17. 
The section 17 of the fuselage 10 with the 
supporting surface or wing 20 and the em 
pennage 11 and tailskid 12 mounted thereon 
and associated therewith provides a rear 
detachable unit B which when connected to 
and mounted in assembled position with the 
forward or power unit A, forms the com plete airplane. The supporting surface 20 
isso designed arranged and mounted on the 
rear unitB with respect to the empennage 11 
and the Suporting Surface 18 of the forward lus 
orpower unit A, that when the forward and 
rear units A and B are assembled and de 
tachably connected to form the complete 
airplane, the combined supporting surfaces 
18 and 20 provide the total supporting sur 
faces to sustain, and together with the em 
pennage surfaces, to properly balance the 
complete airplane structure in flight. 

In the ilustrated example, the design and 
mounting of the supporting surface 18 above 
the forward fuselage section 16, and the sup 
porting surface 20 on the lower portion of 
the rear section 17, provides a supporting 
surface or wing arrangement in the com 
plete assembled airplane of the biplane type 
having a decided positive stagger. The po 
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sition of the pilot's or control cockpit 15 in 
the rear fuselage section so that in the com 
plete airplane this cockpit is aft of the 
upperwing 18, results in an airplane in which 
a pilot hasgood visibility, and together with 
the aerodynamic eficiency gained by posi 
tive stagger in a multiplane type, providesa 
design particularly adapted and efficient for 
military operations. 
One of the main features of the invention, 

which together and in combination with the 
broad features thereof exemplified by the 
foregoing described design, arrangement 
and construction practically eliminates or 
materially reduces the dangers from the fire 
hazard hereinbefore explained, resides in 
the formation of the rear unit B of the 
airplane to provide a complete controllable 
glider capable of sustaining and being ma 
neuvered with the useful load carried there 
by when detached from the airplane. In 
the design of Figs. 1 and 3 of the accom 
panying drawings, the fuselage section 17 
of the rear unit B forms the fuselage of the 
glider and is provided at its forward or 
nose end with a suitable bulkhead (not 
shown) orother suitable structure for clos 
ing the end thereof. The empennage 11 
of the airplane mounted on the after end 
of the fuselage section 17 provides the 
proper stabilizing and rear control sur 

i faces for the glider and the rear lower 
wing 20 of the biplane wing arrangement 
of the airplane forms a monoplane wing 
of the cantileyer type for the glider. The 
wing 20 isso designed and mounted in posi 
tion on the fuselage section 17 with respect 
to the empennage 11 that it balances with 
the empennage surfaces and forms the re 
quired supporting surface to sustain the 
unit Basa glider when detached from the 
airplane. The control cockpit 15 of the 
airplane positioned in the fuselage section 
17 forms the control cockpit for the glider 
unit B from which point the empennage 
surfaces and the wing ailerons are operable 

permit control and maneuvering of the 
glider formed by the unit B when detached. 
A. suitable landing carriage or chassis ar 
rangement is provided on the fuselage 
section 17 of the unit B and coop 
erates with the tail skid 12 of the airplane 
to permit of landing the glider. In the 
present instance the glider chassis is formed 
by landing skids 22 mounted on the fuse 
lage section 17 below the wing 20 and 
control cockpit 15, and so positioned with 
respect to the center of gravity of the unit 
13 when functioning asa glider asto permit 
of its being readily and properly landed. 
From the foregoing description and ex 

planation of the design of Figs. 1 and 3. 
* it will be apparent that by detachably as 

65 
sembling and locking the forward power 
unit Awith and to the rear control orglider 

- of the empennage 11 mounted on and form 

i pow?r unit A of the complete, assembled 
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unit B, a complete balanced airplane is 
formed controllable from the cockpit 15 
through the medium of the control surfaces 
21 of the wing 20 and the control surfaces 7 

0 

ing elements of the rearglider unit B. The 
power plant mounted on and in the forward 
or power unit A is controlled from the pi 
lot's orcontrolcockpit 15in the rear orglider 
forming unit B through the medium of the 
usual orany other desired control operating 
mechanism (not shown), and Such control 
operating mechanism may be suitably ar 
ranged and installed in any desired manner 
so as to be disconnected or severed upon 
detachment of the rear units A and B in 
flight. The forward and rear units A and 

75 

80 

| 13 are detachably assembled connected and 
locked together to form the complete air 
plane by suitable means operable from the 
control cockpit 15 of the airplane to detach 
the units A and B in flight. One possible 
form and mechanical expression of such 
means is illustrated in the accompanying 
drawings and described in detail hereinafter * 
as an example of this feature of the inven 
tion. |- 

In the ewent of fire in the forward or 

85 

airplane, orany other cause making it de-* 
sirable to detach and drop the forward unit, 
the detachable locking means for the units 
is operated from the control cockpit and the 
forward or power unit A is released and 
dropped from the rear unit. Upon detach 
ment and dropping of the forward orpower 
unit A. from the rear or control unit B, 
the latter unit then forms and provides a 
complete balanced and controllable glider 
capable of sustaining and being landed with 
the pilot and useful load carried thereby. 
Thus, by detaching and dropping the por 
tion of the airplane in which the fire is 
seated, and that portion in which the power 
plant with the supplies of highly combusti 
ble fuel and oils are grouped and localized, 
prewents the spread of the fire to the useful 
load portion of the airplane, and due to the 
formation of the useful load portion to pro 
wide a complete glider permits of the oc 
cupants thereof maneuvering the glider to 
effect a landing, thereby protecting the oc 
cupants and useful load from injury or 
destruction. 

A. design and arrangement of tractor bi 
plane presenting a different interpretation 
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of the basie principles and features of the 
invention than, the exemplification, thereof presented by the foregoing described de 
sign ilustrated in Figs. 1 and 3, is disclosed * 
in Fig. 2 of the accompanying drawings. 
The design and arrangement of Fig: 2 pro 
vides an airplane of the enclosed cabin 
type h?ving a fuselage 10 upon the after or 
tail end of which an empennage 11 and tail 

2 5 

130 





80 and 31, and Suitable interconnecting and 
interbracing strutsor cross beams 32 extend 

i ing between and maintaining the longérons 
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in proper relation. The rear or after ends 
of the longérons 30 and 31 of the fuselage 
section of the forward power unit A are 
provided with the fittings 33 secured thereto 
and thereover. The fittings 33. are formed 
with the rearward?y extending projections 
or tongues 34 in longitudinal alinement and 
extension of the longérons to which they 
are respectively secured. Aseries offittings 
35 are Secured to and over the forward ends 
of the longérons 30 and 31 of the fuselage 
section 17 of the rear control orglider unit 
B of the airplane. The fittings 35 are 
formed to provide vertically disposed 
grooves or Sockets adapted to receive the 
tongues 34, respectively of the fittings 33 
on the longérons 30 and 31 of the forward 
unit A, when the units A and B are in as 
sembled airplane forming relation with the 
longérons 30 and 31. in. longitudinal aline 
ment. The vertically disposed grooves or 
sockets of the fittings 35 are defined by a pair 
of upper outwardly and forward?y diverg 
ing projections or arms 36, and a similar 
pair of lower outwardly and forward?y di 
werging arms 37 spaced below and in ver 
tical alinement with the upper pair of 
arms 36. w 

Referring particularly to Figs. 5 and 6 of 
the accompanying drawings in whichthe fit 
tings 33 and 35 are ilustrated in detail. 
The tongues 34 of the fittings 33 are formed 
with a transverse horizontälly disposed 
opening therethrough forming each tongue 
34 into a pair of vertically alined upper and 
lower projections between the outerends of 
whicha vertically disposed roller 38 is ro 
tatably mounted on a pin 39 extending be 
tween and attached to the upper and lower 
projections forming the tongue 34. Each 
roller 38 is formed with a circumferential 
groove 40 therearound intermediate the ends 
thereof, for a purpose described hereinafter. 
Each fitting 35 is provided with a pair of 
opposite vertically disposed rollers 41 ro 
tatablymounted on pins 42 extending be 
tween the Outerends of each plin?d pair of 
upper and lower arms 36 and 37, respec 
tively. The rollers 41 are each provided 
with a circumferential groove 43. extending 
therearound and intermediate the ends there 
of. The fittings 35, in the present instance, 
are each formed hollow to the rear or in 
wardly from the base of thegroove or socket 
provided by the arms 36 and 37, and the side 

- walls ofeach fitting to the rear of the groove 
i 60 or socket are provided with alined open 

ings therethrough, as will be clear by refer 
ence to the drawings. The base of the ver 
tically disposed groove or socket in each fit 
ting 35 is formed by a vertically disposed 
curved wall or web 44 extendingacross the 
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fitting inwardly from the arms 36 and 37, and diverging forwardly and outward?y to 
ward and terminating a distance from the 
oppositeside rollers 41, respectively, to form 
a transverse horizontaly disposed passage 
through the fitting between the rollers 41 and 
the groove or sccket base 44. One side of 
the curved groove base 44, in the presentin 
stance the inner side thereof, is cut away at 
45 (see Fig.5) a distance inwardly toward 
the center of the fitting to provide an open 
ing therethrough opposite and in line with 
the adjacent opening through the inner side 
of the fitting 35. w 
i In assembled airplane forming position of 
the forward and rear units A and B, the 
longérons 30 and 31 of the fuselage sections 
16 and 17 are in longitudinal alinement, with 
the tongues 34 of the fittings 33 on the for 
ward fuselage section 16 fitting into and re 
ceived by the grooves or sockets formed in 
the respective fittings 35 on the rear fuse 
lage Section 17,as clearly shown in Fig. 4 of 
the accompanying drawings. Each tongue 34 
fits into the groove of the fitting 35 respec 
tively adjacent and alined therewith, and 
the roller 38 at the end of the tongue 34 is 
located at the inner or base end of the groove 
of the fitting 35, so that a passage is formed 
transversely through the fitting 35 and the 
tongue 34 of the fitting 33, between the 
roller 38 of tongue 34 and the opposite side 
rollers 41 between the arms 36 and 37 of the 
fitting 35. Each connected or coupled pair. 
offittings 33 and 35 is provided with a lock 
ing *; 50 extending transversely through 
the fittings between and bearing on the roll 
ers 38 and 43 in the grooves 40 and 43 there 
of. respectively, asparticularly shown in de 
tail in Fig. 5. Thus, with the units A and 
B in. assembled position and the pins 50 ex 
tending through the respective interconnect 
ed fittings 33 and 35, the units are locked 
together in airplane forming position and 
relation. The pins 50 are removable from 
locking position to permit detachment of 
the units A and B from assembled airplane forming position, by drawing themoutward 
ly from the interconnected fittings 33 and 35, 
the pins bearing on the rollers 38 and 39 
which act as roller bearings therefor and 
permit of the pins being withdrawn against 
the forces and pressures exerted thereon 
when in locking position in the fittings 33 
and 35 connecting the units A and B to 
gether. * 

Mechanism for maintaining the pins 50 
in the locking position, and for withdraw 
ing the pins from locking position to per 
mit detachment of the units A and B in 
flight is provided, and one form and em 
bodiment thereof is more or less diagram 
matically ilustrated in Fig. 4 of the draw 
ings. The ilustrated example comprises a 
pair of pivotally coupled links 51 extending 
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tion, that in the event of any cause arising 
making it desirable to detach and drop the 
ower unit of the airplane during flight, the 
ocking mechanism is actuated from the con 
trol cockpit in the glider unit and the power 
unitis instantly released and drops from the 
rear orglider unit, with the latter unit form 
ing a glider capable of sustalini?g the load 
carried thereby and of being maneuvered 
to effect a landing therewith. The units can 
be detached in flight with the airplane in 
any position, although they are preferably 
detached with the airplane in a dive or 
glide, so that when the forward unit is de 
tached and drops from the glider unit the 
latter is in a normal position under com 
plete control. W * 
Although the invention is primarily di 

rected to protection of the occupants and 
useful load of airplanes against the dangers 
of the fire hazard, the basic and generic 
principles of the Invention are adapted to 
other uses and to secure other results in the 
operation of airplanes. A glider unit or 
units may be incorporated in an airplane, 
or combined with other units to form an 
airplane, from which a glider unit can be 
detached and the remaining structure will 
providea complete airplane capable of con 
tinuing flight with a glider unit or units 
detached therefrom, so that, delivery of oc 
cupants and useful load can be made from 
an airplane in flight without the necessity 
of landing. 
That broad feature of the invention which 

providesan airplane formed of units with the 
total supporting and controlling surfaces 
of the airplane distributed among and be 
tween the units in sucha manner that a unit 
or units of the airplane form complete con 
trollable gliders. when detached, is. capable 
of embodiment in various supporting sur 
face or wing arrangements of both the 
monoplane and multiplane types, and it is 
not intended by the ilustrated examples to 

- limit the invention to the biplane types dis 
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closed and described. 
The invention further contemplates the 

provision of an auxiliary power plant, if 
desired in a glider unit, and the term*glid 
er” as used in the foregoing description and 
in the claims appended hereinafter, is in 
tended to include the provision of auxiliary 
power plants in a glider unit, as well as to 
include any airplane unit which when de 
tached from an airplane provides control 
lable and maneuverable means capable of 
flight. 
i It is furtherevident that Various changes, 
wariations, substitutions and modifications 
inarrangements, combinations, and construc 
tions might be resorted to without departing 
from the spirit and scope of the invention 
and hence I do not wish to limit the inven 
tion to the exact disclosures hereof. 

i 1,548,598 
Desiring to protect my invention in the 

broadest manner legally possible, what I 
claim is: 

1. An airplane comprising a forward unit 
and a rear unit, the said units detachably 
connected to form the complete airplane, 
and the said rear unit formed to provide a 
complete glider when detached from said 

| forward unit. 
2. An airplane comprisinga forward unit 

and a rear unit 3; connected there 
with and thereto, a power plant mounted 
on said forward unit, and the said rcar unit 
forming a complete controllable glider when 
detached frcm said forward unit. 

3. An airplane comprising a forward unit 
and a rear unit detachably connected there 
ing. surfaces for the airplane mounted on 
said forward and rear units and in airplane 
forming relation of said units prowiding the 
total supporting surfaces therefor, and the 
said rear unit formed to provide a complete 
controllable glider with the portion of the 
airplane supporting surfaces mounted there 
; forming the supporting surfaces for the 
glider. 

4. An airplane comprisinga forward unit 
and arear unit detachably connected togeth er to form the complete airplane, supporting 
surfaces for the airplane mounted on said 
forward and rear units and in airplane 
forming relation of Said units providing the 
total supporting surfaces for the airplane, 
control surfaces for the airplane mounted on 
said rear unit, and the said rear unit formed 
to provide a complete controllable glider 
with the portion of the airplane supporting 
and control surfaces mounted thereon pro 
widing balanced supporting and control sur 
faces for the glider. 

5. An airplane comprising a forward unit 
and a rear unit detachably connected there 
with to form the complete airplane, said, 
forward unit having a power plant mounted 
thereon and the said rear unit provided 
with a control cockpit, supporting surfaces 
mounted on said forward and rear units 
and in airplane forming relation of said 
units providing the total supporting. sur 
faces for the airplane, control surfaces for 
the airplane mounted on said rear unit and 

| operable from the control cockpit thereof, 
and the portion of the supporting surfaces 
and the control surfaces of the airplane 
mounted on said rear unit to form a bal 
anced maneuverable glider controllable from 
the control cockpit thereof. 

6. An airplane comprising a forward unit 
| and a rear unit detachably connected to 
form the complete airplane, the forward 
unit having the power plant for the air 
plane mounted thereon, the rear unit pro 
vided with a control cockpit for the air 
plane, and the said rear unit formed to 

with to form the complete airplane, support 
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provide a complete balanced glider con 
trollable from said control cockpit when de 
tached from said forward unit. 

7. An airplane comprising a forward uni 
and a rear unit detachably connected to form 
the complete airplane, said forward unit 
having a power plant for the airplane 
mounted thereon and said rear unit provided 
with a control cockpit for the airplane, 
means operable from said control cockpit 
for detaching said units in flight, and the 
said rear unit when detached from the air. plane formed to providea complete balanced 
glider controllable from the airplane con 
trol cockpit thereof. 

8. An airplane comprising a forward unit 
and a rear unit detachably connected there 
with to form the complete airplane, said, 
forward unit including supporting Surfaces, 
a chassis, and a power plant for the airplane 
mounted thereon, said rear unit including 
supporting surfaces, control surfaces for the 
airplane, a control cockpit from which Said 
control surfaces are operable, and an auxil 
iary chassis, and the said rear unit when 
detached from said forward unit providing 
a complete balanced glider controllable 
from said control cockpit. 

9. An airplane comprising a forward unit 
and a rear unit detachably connected there 
with to form the complete airplane, said 
forward unit having the power plant for 
the airplane mounted thereon, supporting 
surfaces for the airplane mounted on said 
forward and rear units, control surfaces 

| for the airplane mounted on said rear unit, 
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a control cockpit from which said, control 
surfaces are operable provided on said rear 
unit, and that portion of the total airplane 
supporting surfaces mounted on said rear 
unit so arranged with respect to the air 
plane control surfaces mounted thereonas 
to form of the rear unit when detached a 
balanced glider controllable from the air 
plane control cockpit on said rear unit and 
capable of sustaining the useful load car 
ried thereby when connected with said for 
ward unit as an element of the airplane. 

10. An airplane formed of detachably con 
nected units, and one of Said units providing 
a complete balanced and maneuverable glider 
when detached from the airplane. 

11. An airplane formed of units detach 
able in flight, one of said units provided 
with a power plant for the airplane, and 
another of said units forming a complete 
balanced and maneuverable glider when 
detached from said airplane. 

12. An airplane formed of units detach 
able in flight, the total supporting sur 
faces for the airplane distributed amongsaid, 
units and the control surfaces for the air 
plane mounted on one of Said units, the 

i Said unit having the airplane control sur faces mounted thereon providing a glider 

9 

when detached from the airplane, with that 
portion of the total airplane surfaces 
mounted on said unit balanced with said 
control surfaces and forming the support 
ing surfaces for the glider. 

13. An airplane formed of units detach 
able in flight, the total supporting surfaces 
for the airplane distributed among and 
mounted on said units, one of Said units 
having the control surfaces for the air 
plane mounted thereon and provided with 
a control cockpit for which said surfaces 
ar? operable, and said control surface 
unit. when d?tached from the airplane 
providing a glider controllable by saidcon 
trol Surfaces from the control cockpit and 
Sustained in flight by that portion of the 
total airplane surfaces mounted thereon. 

14. An airplane formed of units detach 
abl? in flight one of Said units provided 
with a complete power plant for the air 
plane, and another of Said units adapted to 
carry the useful load of the airplane and 
providing the control point therefor, the 
Said control and usefulload unit forming 
a complete balanced glider when detached from the airplane. 

15. An airplane formed of a power unit 
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and a control and useful load unit detachable 
in flight, Said power unit having a complete 
power plant for the airplane mounted there 
on, Said control and usefulload unit provid 
ing the point from which the airplane is 
controlled in flight, means operable from 
Said Control unit for detaching said power 
unit therefrom, and the said, control and 
useful load unit providing a complete bal 
anced glider controllable from the airplane 
control point provided thereon when the 
power unit is detached therefrom. 

16. An airplane formed of a power unit 
and a control and useful load unit, Said units detachably connected to form the complete 
airplane, the power unit provided with a 
complete power plant for the airplane and 
in assembled airplane forming relation with 
the control and useful load unit the said, 
power plant separated andshut of from the 
latter unit, the control and useful load unit 
provided with the control point for the air 
plane, means operable from the control unit 
for detaching the power unit therefrom in 
flight; and the Said control and useful load unit providing a complete balanced glider 
controllable from the airplane control point 
thereon with the power unit detached there from. 

17. In an airplane, a complete balanced. 
and controllable glider forming a composite 
element of the complete airplane detachable 
in filight. * * 

18. In an airplane, a complete balanced. 
and controllable glider forming a detach 
able element of and prowiding the control 
surfaces for the complete airplane, 
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19. In an airplane, a glider forming l, 
detachable element of the complete, airplane, 
and the supporting Surface of the glider 
providingaportion of th? total Supporting 
surfaces of the ; airplane. 20. In an airplane, a complete balanced 
and controllable glider forming a detach: 
able element of the complete airplane, and 
the glider body providing the useful load 
carrying portion of the complete airplane 
body. i - 
; In an airplane, a complete balanced 

and controllable glider including a fuselage, 
supporting and control Surfaces, and a land ingchassis, Said glider forming a detach 
able element of the complete airplane with 
the fuselage providinga part of the airplane 
fuselage, the Supporting Surface providing 
a portion of the total supporting Surface of 
the airplane, and the glider control Surfaces" 
providing the airplane control Surfaces, re 

22. Inan airplane, a complete balanced 
and controllable glider including an em 
pennage, the Said glider forming a detach 
able element of the complete airplane with 
the glideremp?nnage providing the empen 
nage for the airplane: 23. An airplane including a fuselage and 
supporting and control Surfaces, Said fuse 
lage formed into sections detachably COn 
nected together with the airplane Support: 
ing surfaces distributed among and mounted 
on said sections, and with the airplane con 
trol surfacesmounted on one of Said fuselage 
sections, Said fuselage Section having the 
control surfaces thereon forming a glider 
with that portion of the total airplane Sup 

i porting surfaces mounted thereon balanced. 
40 with and forming the supporting Surface 

for the glider.. 4. 24. An airplane includinga fuselage hav 
i ing a landing chassis at the forward portion 

50 

55 

60 

35 

.thereof an empennage mounted at the tail 
portion thereof, and supporting surfaces 
mounted thereon and spaced therealong, Said 
fuselage divided into sections aft of Said 
chassis and between Said Spaced supporting 
surfaces, means detachably connecting Said 
fuselage sections, and the after Section of 
Said fuselage with the airplane empennage 
and a portion of the total supporting sur 
faces of the airplane mounted thereon form 
ing a balanced glider, whendetached from. 
the forward section of Said fuselage. 25. An airplane including a fuselage di 
vided transversely into. Sections, means de tachably connecting said sections, Support 
ing surfaces distributed among and mounted 
on said sections and providing the total sup 
porting surfaces for the airplane, control 
surfaces for the airplane mounted on one 
of Said sections, the said fuselage section 
having the control surfaces thereon provided 
with a control cockpit for the airplane and 

across the openin 
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forming a glider with that portion of the 
airplane supporting Surfacés mounted there on providing the supporting surface of the 
glider and the control surfaces balanced 
with said supporting surface and operable 70 
from said control cockpit to provide the con 
trol surfaces for the glider. 26. An airplane of the multiplane type 
formed of detachable units, one of said 
units carrying the upper supporting sur 
faces and the other of Said units carrying 
the lower supporting surfaces of the total 

i supporting surfaces of the airplane, and one 
of said units formed to provide a complete 
balanced and controllable glider when de 
tached, with the portion of the airplane 
surfaces carried thereby forming the Sup 
porting surface of the glider. ) 

27. A. detachable fitting for connecting 
airplane structural elements, comprising a 
tongue memberhaving rollerbearings there 
on, a groove memberhaving roller bearings 
thereon and adapted to receive said tongue 
member, and a locking pin for engaging 
said members in connected position, the Said 
pin bearing on said roller bearings to permit 
withdrawal thereof from locking position. 

28. A. fitting for detachably connecting 
airplane structural elements, comprising a 
tongue member adapted to be mounted on 
one element and a groove member adapted 
to be mounted on the other element, said, 
tongue member adapted to fit into said, 
groove member, a locking spin adapted to: 
extend transversely through saidmembers 
to lock the same in connected position, and 
anti-friction bearingsmounted on saidmem 
bersandengaged by saidipin in locking posi 
tion thereof, whereby ; pin can be with 
drawn from locking position against the 
forces to which subjected. | 

29. A. detachable fitting for connecting 
airplane structural elements, comprising a 
bifurcated tongue member having a roller 
bearing mounted across the ends thereof, a 
groove memberhaving a transverse openin 
therethrough, a roller bearing mounte 

at the end of each leg 
of the groove member, the said groove mem 
ber adapted to receive said tongue member, 
and a locking pin extending through said 
bifurcated tongue member and the opening 
in said groove member, between and bearin 
on said rollerbearings to permit withdrawa 
of the pin from locking position connecting 
the said members. 

30. A. detachable fitting for connecting 
airplane structural elements, embodying a 
tongue member having an anti-friction 
bearing thereon, a groove member havin 
anti-friction bearings thereon and adapte 
to receive Said tongue member, a locking 
pin for engaging and locking said members 
in connected relation, the said, pin bearing 
on said anti-friction bearings to permit 
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withdrawalthereof to disconnect said mem bers, and actuating means for withdrawing 
said pin to disconnect said members. 

31. In an airplane including a fuselage 
and a supporting surface, the fuselage 
formed in detachable sections, and the total 
supporting surface distributed among and 
carried by said sections. . 

32. In an airplane including a fuselage 
and a supporting surface, the fuselage 
formed in detachable sections, and each 
section carrying a portion of the total sup porting surface. 

33. In an airplane including a fuselage 
and a supporting surface, the fuselage 
formed of detachable sections, and a portion 
of the total supporting surface mounted on, 
carried by and removable with each section, 
respectively, the portions of the ; surface in assembled relation of the fuselage 
sections prowiding the total supporting sur 

i face in balanced relation with the airplane. 

25 

34. In an airplane, a fuselage formed in 
detachable sections, one of said sections pro 
vided with the landing chassis of the air 
plane, and another of said sections provided with a supplementary chassis. 

35. Inan airplane, a fuselage formed in 
detachable sections, an undercarriage on one 

* of said sections, a tail skid on another of 

L. 

Said. Sections, and a supplementary under carriage mounted on said, tailskid carrying section. 
36., In an airplane, a fuselage formedin 

detachable sections, a landing chassis for the airplane embodying an undercarriage on 
one section and a tail skid on another sec 
tion, and a supplementary undercarriage on 
the tail skid section for cooperation with 
said, tail skid to form a landing chassis for 
the said section. 

37. In an airplane of the type embodying 
a multiplane supporting surface structure, 
a fuselage formed of detachable sections, 
one of said sections carrying the upper sup 
porting surfaces and another of said sections 
carrying the lower supporting surfaces of 
the multiplane structure. * 

38. In an airplane, a fuselage formed ofa 
forward section and a rear section detach 
ablyconnected, a supporting surface carried 
by the forward section and a supporting 
surface carried by the rear section, the said 
supporting surfaces forming the total sup 
porting surface of the airplane with the 
sections in connected relation. 
Signed at Ithaca, New York, this 8th 

day of December, 1922. 
RANDOLPH. F. HALL. 
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