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UNITED STATES PATENT OFFICE. 
EDwARD ALEXANDER MASTERMAN, or STIRLING, SCOTLAND. 

MOORING DEVICE FOR LIGHTER-TAN-AIR, AIRCRAFT. 

Specification of Lette's Patent, 

Application filed April 24, 1919. Serial No. 292,465. 

To all whom, it may concern; 
Be it known that I, EDWARD ALEXANDER 

MASTERMAN, a subject of the King of Great 
Britain, residing in Stirling, Scotland, have 
invented certain new and useful Improve 
ments Relating to Mooring Devices for 

0 

Lighter-Than-Air Aircraft, - of which the following is a specification. 
The invention relates to mooring devices 

for lighter-than-air aircraft designed to en 
able such aircraft to be moored in the open 
without wind screens or other protection 
against the effect of wind. 
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The object of this invention is... to moor 
such craft in such a manner as to prevent 
both forward and sidewise movement of the 
ship when moored, and with this object in 
view the improved mooring device comprises 
a two-point attachment of mooring ropes 
both to the mooring mast and to the airship, 
the points of attachment on the mast being 
separated from each other laterally as well 
as the points of attachment of the mooring 
ropes on the nose of the envelop. This sys 

25 

35 

40 

45 

50 

55 

tem of attachment prevents the forward 
surging of the ship which is liable to occur 
upon cessation of wind gusts and consequent 
recovery, both of the mast and the airship's 
envelop, from the strain caused by such 
gusts. It also prevents the ship "sailing' 
into the mast, which it is liable to do when 
moored to a single point on the mast and its 
head gets slightly of the wind. Further 
more, any tendency of the ship to roll is 
checked. 
The invention comprises, broadly, a mast 

which is of sufficient height to permit the 
airship being moored thereto, either just 
resting on or clear of the ground, and which 
is bifurcated at its upper end for the attach 
ment of mooring ropes thereto at widely 
separated points, these ropes being also at 
tached to the envelop at two points sepa 
rated laterally from each other which do 
not come into contact with any part of the 
mooring mast. Means carried by the mast 
are provided for taking up the slack of the 
ropes in the operation of mooring the ship. 
The invention will be described in suffi 

cient detail to enable it to be clearly under 
stood with reference to the accompanying 
drawings, wherein Figure 1 is a view on a 
small scale of the nose of an airship moored 
to a bifurcated mast in accordance with this 
invention: Fig. 2 is an elevation on a larger 
scale of one construction of mooring mast, 

showing also the relation thereto when 
moored of the members on the airship for 
the attachment of the mooring ropes: Fig. 
2 is an elevation view of the lower end of 
the mast: Fig. 3 is a cross section of the 
crutch of the mast; Fig. 4 is an elevation on 
a still larger scale of one of the winches car 
ried by the mast for hauling in the mooring 
l'opes: Fig. 5 is an elevation partly in section 
of a footstep bearing for the base of the 
mast: Fig. 6 is an elevation partly in section 
of the upper part of a modified construction 
of mooring mast; and Fig. 7 is an elevation 
partly in section of the base of an alternative 
construction of mooring mast which can be 
tilted so as to vary its effective height. Like 
reference characters designate correspond 
ing parts in the several figures. 

Referring first mainly to Figs. 1 to 5, a 
vertical mast. A terminates at its upper end 
in a bifurcation or crutch B which may be 
of any approved design, e.g. the crescent 
shaped lattice beam of triangular section 
shown in Figs. 2 and 3, and which carries at 
its upper ends or horns the winches C, C°. 
The triangular section girder shown in 

Fig. 3 is formed of angle bars b, b°, b° at the 
three corners braced by tie bars b. Moor 
ing ropes D pass around the barrels c of 
these winches which, as shown, are rotatable 
by hand power through Worm gear c', and 
are adapted to be fastened, as by means of 
spring hooks at their free ends, to eyebolts 
or the like provided at the steel rings H. H. 
to which a number of flexible connections 1 
are brought from rings J. J° of fabric of 
the type known as “Parseval rings' at 
tached to the envelop at either side of the 
nose of the ship. These points of attach 
ment near the nose of the envelop are sym 
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metrically disposed on either side of the ver 
tical longitudinal central plane and the line 
joining these points preferably intersects the 
direction of the resultant pressure on the 
structure due to a head wind. In a rigid 
or semi-rigid airship the mooring attach 
ments can be applied in any suitable manner 
to the framing. 
A similar fabric ring J is attached to the 

envelop at the underside of the nose in the 
central vertical plane, and a wire rope K 
adapted to be fastened to a steel ring Hi 
connected with the fabric ring J passes over 
pulleys I in the crutch B to a winch C° at 
the base of the mast A. 
Wire guy ropes F are attached in the 
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known manner to a steel ring G revoluble on 
steel rollers arranged at the top of the mast 
immediately below the crutch, so that mast 
and crutch are free to rotate about a vertical 
axis but are restrained by the guy ropes in 
their motion in any other direction. Alter 
natively, as shown in the modified construc 
tion of Fig. 6, the mast A may be stationally 
and the crutch B alone rotatable in bearings 
G’, G2 provided at the upper end of the mast 
for a stem B projecting downwardly from 
the crutch. . - 
The mast A, particularly if rotatable, is 

preferably supported at its base on a foot 
step bearing E of the ball and Socket type 
which allows the mast to rotate freely about 
a vertical axis and also to take up any in 
clination to the vertical which it may tend 
to assume consequent on varying tensions 
in the guys. Such a footstep bealing is 
shown in the construction of Fig. 5, where 
in an upper cap M secured to the foot of the 
mast forms, with an under cap 27. Screwed 
into the upper cap and secured by studs 
thereto, a socket for a ball N the steal of 
which is screwed into a plate C bolted to a 
foundation plate P which is secuted in any 
usual manner in the ground. 
The height of the mast may be varied to 

suit the requirements of any size of ship it 
is desired to moor and may be arranged SO 
that the ship is held at such a height that 
the cars just rest on the ground when the 
longitudinal axis of the ship is horizontal, 
or alternatively and preferably at Such a 
height that a considerable inclination is per 
mitted before any part of the ship will 
come into contact with the ground. 

In the operation of mooring, the ship is 
landed on the aerodrome and Walked to 
ward the mast until it is sufficiently near for 
the wire K to be attached to the mooring 
ring H*, the nose of the envelop is then 
brought into the crutch B by means of the 
lower Winch C8 so as to enable men stationed 
at the upper winches C. C to attach the 
ropes D to the rings H., H respectively. 
in rough weather, to facilitate the en 

trance of the ship into the jaws of the 
crutch by the handling party, the mast may 
be swung about its footstep bearing or the 
crutch may be hinged upon the upper end 
of the mast so as to permit the arms of the 
crutch to be lowered. 

in the alternative design shown in Fig. 7 
the guy ropes are dispensed with and the 
mast A constructed as a balanced cantaliver 
pivoted near its lower end on a circular 
framework or turntable Q and having at its 
lower end a segment rack or racks A en 
gaging with a pinion or pinions R operated 
through suitable gearing such as the worm 
gears S, S and connecting shafting by 
means of a hand wheel S. The supporting 
framework Q is preferably as shown in the 
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form of a circular turntable sunk in a pit 
in the ground and supported on a circular 
rail T by rolliers T', the upper part of the 
frame being steadied by rollei's T' running 
in a horizontal circular channel guide way 

around the top of the pit and by Totle's 
guide way U. . . . 

Having thus described the nature of the 
Said invention and the best means i know of 
'arrying the same into practical effect, i. 
claim :- - 

1. Mooring device for aircraft lighter 
than air, comprising in combia:tion 
wai'dly extending mast, mooring 'opes at 
tached thereto at points seairated lateraily 
from each other and members on the aircraft 

attachment of the innooring ropes, 
2. Miodring device for aircraft lighter 

than air, compilising an upwardly extend 
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i running on the under surface of the 
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ing mast, mooring 'opes leading there from 
at points separated laterally from each other 
and means for taking up the slack of Said l 

mooring l'opes. . 
3. Miocoring device according to claim ..., 

comprising a bifurcated mast, ropes leading 
from the limbs of the fork for attachment 
of the aircraft and means 
mast for taking up the slack of the 'opes, 
substantially as described. 

4. Mooring device according to claim 1, 
comprising a crutch carried by an upwardly 
extending mast, ropes leading from the 
laterally spread extremities of the clutch 
for attachment to points on the aircraft 
abaft the nose laterally separated from each 
other, winches carried by the crutch for pay 
ing out and hauling in the ropes, a rope 
leading from the center of the crutch for 
attachment to a point on the aircraft abaft 
and below the nose, and a winch at the foot 

carried by the 
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of the mast for paying out and hailing in 
said rope, substantially as described. 

5. Mooring device according to claim 1, in 
which the mooring ropes lead from the ends 
of a crutch formed as a semi-circular girder. 

6. iiooring device according to clain, i. 
wherein the mast is supported by guys and 
has a crutch from which the mooring ropes 
lead and which is rotatable with respect to 
the said guys. 7. Mooring device according to claiin 1. 
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wherein the mast is surmounted by a crutch and supported by guys attached to a ring 
with respect to which mast and crutch are 
rotatable. 

8. Mooring device according to claim J, 
wherein the mast is rotatably supported 
upon a footstep bearing by guys attached 
to a ring encircling the mast, substantially 
as described. 
In testimony whereof I have signed my 

name to this specification. ev 
EDWARE ALEXANDER MASTERRAN. 
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