
J‘. J. REYNOLDS & A. H. JENKINS. 
DIRIGIBLE BALLOON. 

APPLICATION FILED JULY 2!.1916. 

Patented Jan. 14, 1919' 1,291,687. 
4 SHEETS-SHEEI’ I. 

v gn'uc'n 1 01:1): 

x)?’ E1702” $37361" 



1.1. REYNOLDS & A. H. JENKINS 
DIRIGIBLE BALLOON. 

APPLICATION FILED JULY 21. I916. . 

Patented Jan. 14, 1919. 
4 SHEEIS—SHEET 2 

1',291,687. 

05,11? 



1.]. REYNOLDS & A. H. JENKINS. 
DIRlGIBLE BALLOON. 

APPLICATION FILED JULY 21. I916. 

Patented Jan. 14,1919. 1,291,687. 

glwuenio'm 

1117.‘ 2,0 7w 26x61 
@653’. enkz'ms: ' 

afrozncq 



1.]. REYNOLDS & A. H. JENKINS. 
DIR'VIGIBLE BALLOON. 

APPLICATION FllED JULY 21,1916. 

1,291,687, Patented Jan. 14, 1919 
4 SHEETS-SHEET 4. 

a; 

‘60' ‘7:0 [67 ' 3% J ‘I I . I‘ * attoluc q 



‘JOHN J. REYNOLDS AND ARTHUR H. JENKINS, 0F RIILEVILLE, MISSISSIPPI. 

DIRIGIBLE BALLOON. 

1 291,687. Speci?cation of Letters Patent. rammed Jan. 14, 191a. 
Application ?led July 21,1916. Serial No. 110,525. 

To alljwhom it"mag/ concern: 
Be it known that we, JOHN J. REYNOLDS 

and ARTHUR H. JENKINS, citizens ‘of the 
'United States, residing at Ruleville,‘ in the 
county of Sun?ower and State of M1ss1s-'4 
sippi, have invented certain new and useful , 
Improvements in Dirigible Balloons, of 

i which the following is a speci?cation. 
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The invention has for an object to effect 
the simpli?cation of propelling and control 
ling means of aerial craft, and aims particu 
larly to simplify the connections between the 

I motor and a screw propeller. A further im 
portant object is to enable attention to be 
given to adjustment or repair of'some of the 
cylinders of an internal combustion motor 
while other cylinders are in operation, en 
abling the propeller 'to be driven without 
interruption while adjustments are made. 
Another important object is to enable the 
construction of the propeller and engine as 

' - a unit, while at the same time enabling the 
use of the propeller as a steering and con 

‘ trolling device, either for guiding the craft, 
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or for assisting in its ascent or descent. It 
is'a further important object to enable the 
engineer to remain beside the engine in such 
a unit, during inclination and turning, and 
‘also to enable such engineer to e?'ect the 
movement of the unit for the effect intended. 

It is a further purpose to give a desirable 
construction in driving connections between 
the engine and propeller; also to provide an 
efficient and desirable fuel feeding system. 

It is an important pur ose of the inven 
tion to give a device of t is character par 

- ticularly desirable for use in‘ military craft, 
whereby liabilityof complications in con 
necting the-steering mechanism and engine 
control will be eliminated as far as possible. 
Also, whereby rapid control and eiiicient 
power transmission may be attained. 

Additional objects, advantages, and fea— 
tures of invention will appear from the con 
struction, arrangement and combination of 
parts hereinafter set forth, and shown in 
the drawings, wherein, ‘ 

Figure 1 is a perspective view of one em 
bodiment ofour invention, in the form of 
a dirigible balloon, although it_'is to be‘ 
understood thatthe‘invention may be adapt-' 
ed to use with other crafts of different kinds. 

Fig. 2 is a cross sectional View thereof, 
Fig. 3 is a detail of a pumping device for 

use therewith, ' 4 

Fig. 4 is a detail plan of an engine-pro 
peller-steering unit, 

Fig. 5 is a detail elevation thereof, - 
Fig. 6 is a fragmentary top view of the 

supporting frame for the engine units, with 
a portion broken away, and portions omitted, 

Fig. 7 is a detail elevation of the pivot 
yoke~ for the engine units, 

Fig. 8 is a detail of the engine unit steer 
ing control, 

Fig. 9 is an elevation of a modi?ed ar 
rangement of‘ steering control, 

Fig. 10 is a detail plan view of the last 
named modi?cation. 

There‘is illustrated a craft including twin 
balloon elements 11, the gas envelo s and 
structural details of which may con orm to 
the best practice, means being provided, 
however, for attaching the load at 12 along 
the outer side of these balloon elements, and 
at 13 along their inner sides, there being six 
points of attachment indicated on each side 
of each balloon element, in the present in 
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stance.v Suspended from the balloon ele- , V 
ments intermediately thereof, there is a car 
14 comprising a part of which is the long 
cylindrical reserve tank 15, which is utilized 
to form the principal rigid elements of the 
car. ‘ The supporting cables 16 are con 
nected to suitable devices at 17 on the upper 
side of the tank, in a suitable manner to 
support the tank and car. Between the bal 
Icons 11 there is constructed a plane element 
18, extending for the major part of the 
length of the balloons, which are spaced 
apart’ principally by the structure of this 
plane element. - ' 

The balloons may be of the sectional type, 
‘ and in the present instance there are illus 
trated a plurality of connections 19 to dif 
ferent sections of the balloons, leading from 
a compressor device 20, centrally located 
on the craft, and having'connections with 
the tank 15, whereby the gases may be com; 

. pressed within the tank, when taken from 
the balloons, or may be delivered from the 
tank to the balloons, as desired, a by-pass 
19’ and valve being indicated, and supply 
connections of ordinary kinds may be made 
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for these purposes where desired on the 
tank, the details of which it is not neces- > 
sarv to illustrate. 

Individual valves for the balloon sections 
are located in the leads thereto, as at 21. 
The valves at 21 are controlled individually 
bv suitable cables 22, extending downwardly 
and into the car 14. rl‘he compressor may 
be of any desired construction, preferably 
of some well known form utilizing the dia 

_ phragm systennalthough any desired form 
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of compressor suitable for the purpose may 
be used. 
The car 14: may be of any suitable con 

struction, in, which the rigidity of the tank 
15 is utilized, and cargo'carrying chambers 
23 are suspended beneath the car as illus' 
trated, the details of the manner of support 
‘ing these chambers, and the manner of at 
taching the balloons 11 to the load forming 
the subject of separate applications of even 
date herewith. 

ITanks for fuel and lubricating oil may be 
located at any convenient points in the car. 
these not being shown. A the forward end 
of the tank 15 there is mounted a base frame 
24, upon which there is suitably mounted a 
combined ‘engine, propeller, and steering 
unit, 25'. The frame 24 is formed with suit 
ably broadened plates 26, adapted to be se 
'cured uv on the forward end of the tank 15 P a 
as illustrated in Fig. 5, and is formed with 
branched arms 27, extending longitudinally 
of the craft and provided at their extremi 
ties with suitable bearings 28, in which there 
is mounted'a vertical shaft 29. The shaft 29 
is hollow and provided with a suitable re 
taining hub or collar 31, at its lower end he 
neath the lower bearing 28. A yoke 30 on 
the’ shaft includes upwardly extending arms 
32, having alined horizontal bearings 33 at 
their extremities through which there is 
‘mounted a suitable shaft 34, carrying a plat 
form 35 upon which engine units 36 are 
mounted. 1n the present instance, the plat 
form is rectangular in shape and four units 
36 are mounted thereon, adjacent respective 
corners of the platform, each unit being in 
the form. of a four cylinder internal com 
bustion motor with its crank shaft arranged 
longitudinally of the platform. Mounted 
in a suitable manner centrally of the plat 
form, there is a longitudinal propeller shaft 
37, having a propeller 38 of approved form 
attached to the forward end thereof a dis 
tance in advance of the platform. Each en 
gine unit is provided on the forward end of 
its crank shaft with a suitable automatic 
clutch operated sprocket 39, from which a 
silent chain 4.0 is extended to a suitable 
sprocket 4:1 on the shaft 37. In the present 
instance the shaft 37 is preferably mounted 
below the platform. The engine units are 
"provided with individual carbureters 42 and 
throttle controls 413, in order that‘ anyone 

mains?’ 

may be cut out of operation at 1y time, to 
permit repair thereof, while the others are 
continued in operation to drive the pro 
peller. it is not essential, however, that the 
throttle controls be individual for each en- ‘ 
gine unit, and in the present instance they 
are shown to be controlled in pairs by the 
levers 4-3. Any suitable means for cutting 
off the current for the ignition, or the fuel 
supply to each of the engine units may be 
employed, these details not being material. 
In thepresent case, in order to properly sup 
ply fuel to the engine, a familiar form of 
vacuum feed system is employed, consisting 
of a single auxiliary fuel tank 415, from the 
upper chamber of which the usual vacuum 
connections are made at 416 with the intake 
manifold 11-8 of each of the engine units, a 
suitable check valve 47 being incorporated in 
each branch of the vacuum duct, as shown. 
A suitable seat ~19 is mounted upon the 

platform contrally thereof, for the accome 
modation of an engineer, and a housing of 
any desirable kind 50 'is built around the 
platform, to protect the engineer from-the 
extreme cold ordinarily experienced at great 
altitudes. The fuel supply to the tank 45 is 
e?‘ected by any well known duct construc 
tion, including the pipe 51' to the tank ‘l5, 
this pipe 51 being shown in the present in 
stance as leading downwardly through the 
platform 35,- adjacent its center, and the 
pipe extending inwardly toward the tank 
15; any suitable swivel connections may be 
incorporated adjacent the axis of the shafts 
29 and 34, if desired. By using coiled tub 
ing, adjacent the engine, it is thought that 
the necessity for swivel connections will be 
obviated, in ordinary use, the range of 
movement of the platform 35 will not be ex 
cessive. . 

For thecontrol of the platform 35, to di— 
root the propeller 38 in any direction, means 
are provided for inclining the platform and 
turning it, as desired. lln the present in-, 
stance, these include a guide ‘rack 60, 
mounted upon- the upper arm of the base 
frame 24, and supplementary arms 61, ex 
tended from the outer end of the arm 27, at 
suitable intervals to support the guide mem 
ber. The guide in the present instance is 
curved, extending preferably over three 
quarters of a circle horizontally, and is lo 
cated principally at the inner side of the 
frame 24, as shown. A concentric medial 
slot 63 is formed in the upper side thereof, 
and below this slot Within the guide there 
are formed upper and lower bearing surfaces 

' 64 and 65, in the form of segments ofa cir 
cle, in cross section, concentric with each 
‘other, there being left spaces, 66 and 67, at 
the inner and outer side of these bearing 
faces. In the space at the outer side, there 
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is provided a rack 69, extending throughout ' 
the length of the guide, and concentric with 130 
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the bearing faces 64 and‘ 65. Engaged be 
tween the bearin surfaces 64 and 65, there 
is a ball element 0, having a circular series 
of spur teeth 71 thereon adapted to mesh 
with the rack 69, the teeth 71 being much 
less broad than the teeth 69, whereby rock 
ing movement of the ball within the guide 
is permitted. A turning shaft 72 is ?xed in 
the ball, extending upwardly through the 
slot 63, and through a slot 73 in the plat 
form 35, for a suitable distance, being pro 
vided with a hand wheel 74 at the upper 
end. Engaged revolubly around the upper 
end of this shaft 72, there is a threa ed 
shaft 75, extendin equal distances above 
and below the plat orm 35 when the latter 
is horizontal, and held against reciproca 
tion on the shaft 72 by means of collars '76, 
secured on the shaft 72. The shaft 75 is 
provided with a hand wheel 77 at its upper 
end, and is engaged by an interiorly thread 
ed sleeve 78, having trunnions 79 at opposite 

4 sides parallel to the shaft 34 pivoted in a 
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suitable manner on respective sides of the 
slot 73. The guide 60 in the present in 
stance is formed in several arts, in order 
to facilitate assemblage, altliough various 
methods-of manufacturing may be followed. 
One side of the slot 63 is formed by a top 
piece 80, at the outer side, ?xed upon a‘base 
81 in which the lower bearing face 65 is 
formed, and on which the rack 69 is also 
shown to be formed, although the rack may 
be separate and attached, if desired. A side 
piece 82 is secured upon the base piece at 
the inner side, and forms the inner side of 
the slot 63, the bearing surface 64 at the up 
per side being formed on the pieces 80' and 

If desired, supplementary controlling 
means ‘for the platform 35 may be provided, 
(Fig. 5) which may consist of a pulley 85, 
secured centrally upon the shaft 29, from 
which a cable 86 part1 wound on the pulley 
is extended rearward y, as’ shown, at each 
side, so that pulling‘ upon one end of the 
cable will'turn the shaft 29 in ‘one direction, 
rotating the engine units, and draft upon the 
opposite end Wlll cause opposite effect. For 
inclination of the’ platform 35, cables 87 
(Figs. 5 and‘ 7) are extended upwardly 
through the shaft 29 from its lower end, 
and then oppositely and outwardly, to re 
spective end portions of the platform 35, to 
which they are attached, so that by oper 
ation of the cables in any well known man 
ner the platform'may be. elevated at one end 
or the other. 

It will be‘appar'ent that by operation of 
the hand‘wlieel 74 and rotation of the ball 
70 the gear portion 71 will drive the ball 
orbitally and as the force thus applied to the 

_‘ shaft 72 is exerted in a plane coincident with 
the axis of the trunnions 79, oscillation of 
the shaft is prevented and rotation of the 

@ 

platform 35 is produced. It is also evident 
that at any position of the platform 35, re 
tation of the wheel 7 T will elevate‘or depress 
the sleeve 7 8, which is held against rotation 
upon the shaft 75, and thereby move the 
latform 35 upon its horizontal pivot for 

inclination or leveling, as desired. 
In Fig. 9 there is shown a modification of 

the engine propeller steering unit, in which 
a platform 35' is mounted for oscillation 
vupon a horizontal shaft 34’ carried in up 
standing arms 32' of a turn table 90. The 
engine and propeller unit thus form a de 
vice corresponding to those previously de 
scribed and ‘maybe similarly mounted upon 
the platform 35. The turn table 90 is 
mounted upon a suitable supporting frame 
91 extended outwardly from any suitable 
stri cture of the air ship, and is provided at 
the peri hery'with worm gear teeth 92, with 
which t ere is meshed a suitable worm 93, 
mounted upon the frame 91 at the side, op< 
erable by a shaft 94 extending inwardly 
over the frame 91, and provided with a hand 
wheel 95 at its inner end._ The outer part 
of the frame 91 is offset upwardly, so that 
an engineer may conveniently stand upon 
the inner lower part of the frame 91 to op 
crate the hand wheel 95. By this means 
the propeller'may be turned around a ver 
tical axis to direct it in any desired direc 
~tion._ For the inclination of the platform 
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35’, cables 96 are extended downwardly from » 
opposite ends thereof and over suitable guide 
‘pulleys to a drum 97, upon which they are 
wound in opposite directions, the drum be 
ing operated by means of a hand wheel 98. 
located adjacent the hand wheel 95, so as to 
be conveniently operative at the same time, 
and by the same person. In order to pre 
vent rotation of the turn-table from disturb 
ing the cables 96 unduly, and to permit in 
clination of the platform 35’ at any point 
in its horizontal rotation, the cables 96 are 
carried under pulleys 99, located on bracket 
arms 100 secured upon the turn table 92 at 
opposite sides, pulleys 101 ‘being mounted 
adjacent the center of the turn table, over 
which the cables are carried, and extended 
downwardly through a suitable opening 102 
in the center of the turn table. Pulleys 103. 
are mounted upon the lower side of the 
frame 91, around which the cables are ex 
tended rearwardly, to the drum 97 before 
mentioned. 
What is claimed is :-—— 
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1. In an‘ air craft, a main framework, a ' 
universally pivoted platform carried thereby. 
a motor mounted thereon, said platform be 
ing' of a size and construction to accommo 
date an engineer whereby an engineer may 
remain upon the platform during operation 
of the craft to control and steer the same, a 
propeller mounted thereon in ?xed'relation 
to the platform and motor, operative con 
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nections between the propeller and. motor, 
and means operable from said platform 00 
active between the main frame work and 
platform to incline and turn the platform. 

2. In an air craft, a body structure to be 
propelled, a support thereon, an element 
mounted for rotation on a vertical axis there 
on, a frame carried-by the last named ele 
ment for pivotal movement on a horizontal 
axis, a motor unit on the. frame, a propeller 
carried thereby, operative connection be 
tween the motor unit and the propeller, a 
support for a navigator on said frame, means 
thereadjacent to control . the motor unit, 
means to rotate the frame on a vertical axis, 
and means to move the frame pivotally on 
its horizontal axis, each of the two means 
last named including manual control means 
adjacent said support for a navigator on 
the frame. . . 

3. A motor-propeller~steering unit for 
aero craft comprising a base frame, a sup 
port revoluble thereon upon a verticalaxis, 
a second frame pivoted thereupon for move 
ment on a horizontal axis, a guide element 
von the base frame concentric with said ver 
tical axis, a rack concentric therewith, a 
geared element engaged with the guide and 
rack, and including a shaft revolubly'en 
gaged with the second frame against oscil 
lation relatively in the direction of rotation 
of said. support, separate means connected 
with the second frame to move the second 

7 frame pivotally on said horizontal axis, a 
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motor on the second frame, a propeller there 
on and operative connections between the 
propeller and motor. ‘ 

4. A motor-propeller-steering unit for 
aero craft comprising a base frame, a sup— 
port revoluble thereon upon a vertical axis, 
ai‘second frame pivoted upon the support 
for movement on a horizontal axis, a guide 
element in the base frame concentric with 
said vertical axis, and including a concentric 
rack, a geared element engaged with the 
‘guide and rack for orbital movement, and 
for oscillation in a plane coincident with 
said vertical axis, said geared element in 
cluding a shaft extended to said second 
frame a hollow Worm shaft revoluble onthe 
?rst named shaft an vinteriorly threaded 
sleeve pivoted on the second frame for os 
cillation in said plane, said worm shaft be 
ing‘ engaged therein, means to hold the tWo 
shafts against relative longitudinal move 
ment, separate means to rotate each shaft, 
a motor on the second frame, a propeller 
carried thereby and connections between 

_ the propeller and motor. 
60 ‘ 5. In an aero craft, a platform mounted for 

oscillation in a vertical plane and for rota 

tion on a vertical axis at all stages of its 
oscillation, a plurality of engine units mount 

' ed in fixed relation to the platform, a pro 
peller revoluble on an axis fixed with respect 
to the engines, separate connections between 
each engine and the propeller constructed 
to permit stopping any unit while the 
propeller turns, separate controls for the 
said units, manuallycont-rolled means on the 
platform to rotate the platform on a vertical 
axis, and manually controlled means on the 
platform to move the platform for incli 
nation as desired. 

6. In a craft of the character described, 
a base frame, a vertical shaft rotatable 
therein having upstanding arms at opposite 
sides, a steering motor device pivoted there 
on, a motor carried thereby, a propeller 
mounted thereon and connected with the 
motor in ?xed axial relation, a rack element 
concentric with the vertical shaft, members 
above and below the rack concentric there 
with having bearing faces spaced above and 
below the rack’ shaped to form sectors of a 
circle in cross section, the upper of the mem 
bers being constructed to form a concentric 
slot throughout the length of the rack, a ball 
element slidably engaged between the said 
bearing faces, a gear element on the ball 
meshed with the rack, a shaft extended from 
the ball through said slot connected revolu 
bly with the steering motor device, means to I 

- rotate the shaft, and me'ans-coactive between 
the shaft and the steering motor device to 
draw or bear longitudinally onthe shaft at 
Will. 

7. In an aero craft of the character de 
scribed, a, body structure, including a mainv 
longitudinal hollow cylindrical reinforce‘ 
ment, a motor-propeller-steering unit mount 
ed at one end thereof compnsing a base 
frame having plates conforming to and se 
cured to the sides of the reinforcement, said 
frame projecting, beyond the end‘of the re 
inforcement and having vertically spaced 
horizontal arms, a vertical shaft revolubly . 
mounted therein, a yoke element carried at 
the upper end of the shaft and bearing on 
the base frame, a motor and propeller mount 
ed in the yoke for oscillation in a vertical 
plane, means to turn said shaft, and means 
to oscillate themotor and propeller as a 
unit, for the purposes described. 
In testimony whereof we have affixed our 

signatures in presence oftwo Witnesses. 

JOHN J. REYNOLDS, 
ARTHUR H. JENKINS. 

I’Vitnesses : ' 

H. I‘. Woonwann, 
CHRISTIAN Nmrsnn, J r. 

70 

75 

80 

85 

1106' 

res 

lllltl 

115 


