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what have been hereinbefore termed the 
primary support points, EFGH the pri 
mary framework, KLM, N the secondary 
support points and KLMN the second frame. 
Under these conditions, if the square ABCD is subject to a twisting couple whereby for 
example the points A and C are moved in 
one direction perpendicular to the plane of 
the paper while the points B and D are 
moved in the contrary direction, it is clear 
that E, F, G, H, which are the middle 
points of the links ABCD, will retain their 
position and that the square EFGH will 
remain plane and will not be distorted, 
Furthermore, if the movement of the points 
A, B, C, D is relatively small compared 
with the sides AB, BC, etc., the square 
EFGH will not be materially altered in 
size, that is to say no substantial strain 
will arise in the members EFGH. If, on 
the other hand, the twisting of the square 
ABCD is comparatively great then the links 
forming the square FE will be sub 

stresses but the 
square itself will not be twisted. If the 
links EFGH are made stiff in a direction 
perpendicular to the plane of the paper, if 
for example they are made of plates the 
plane of which is perpendicular to the plane 
of the paper, any bending action of the 
links EFGH due to the compression stresses 
will be in the plane of the paper and the 
points K, L, M, N will therefore be moved 
in the plane of the paper but the Square 
KLMN will retain its plane form. 
If the links EFGH are constituted by 

beams which are stiff in a direction perpen 
dicular to the plane of the paper but are 
torsionally flexible about a longitudinal axis, 
then if the square ABCD is deformed by 
a displacement of the sides AD and BC in 
the same direction perpendicular to the 
lane of the paper while the points E and 
remain stationary which is equivalent to 

a bending of the square ABCD about a 
line joining EG, then the links or beams 
forming the square EFGH will each be 
twisted about a longitudinal axis but the 
points K, L, M, N, will still remain in one plane. 
The square ABCD, which, as before 

stated, is assumed to be formed of links 
flexibly connected at their ends so as to 
make a readily deformable structure, cor 
responds to and exemplifies the serond or 
supporting body which is liable to deforma 
tion, the square KLMN corresponds to the 
base of the body which is to be supported, 
the two bodies being connected at the points 
E, F, G, H through the medium of the pri 
mary framework EFGH. In practice the 
square KLMN would generally be a frame 
forming part of the body to be supported or 
to which said body is firmly connected. 
The diagram, Fig. 1, exemplifies the ar 
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rangement with square frameworks. If, 
however, the framework EFGH is quad 
rilateral but not square, the above con 
clusions will still hold provided the follow 
ingrelationship between the various points 
is fulfilled. 

HKEI-FM.SN-1 KEXLF, XMGXNH 
Figs. 2,3 and 4 illustrate how the prin 

ciples above enunciated may be applied ac 
cording to the present invention for the 
purpose of supporting a gear case from a 
ship's floor. In these Figures the floor is 
formed by plates 1 which constitute the 
tops of the tanks forming for example the 
double bottom of the ship and the primary 
framework 2, 3, 4, 5 is formed of four beams 
which are firmly connected to the plates 1 
at their ends 6 by means of the usual rivets 
or bolts for example. It will be observed 
that the intermediate portions of the beams 
are not connected to the floor and in fact 
are quite free of the same, as is very clearly 
seen in Fig. 4. These beams are stiff in a 
direction perpendicular to the plane of the 
floor but under stress they will bend in a 
plane parallel with the floor or will twist 
about a longitudinal axis. The mid points 
approximately of said beams are connected 
to the framework formed by the beams 
7, 8, 9, 10 as shewn and it will be clear that 
bending of the beams 2, 3, 4, 5 in a plane 
parallel with the plane of the floor 1 or 
twisting of said beams, 2, 3, 4, 5 Will not 
communicate any twist to the frame formed 
by the beams 7,8,9, 10. Consequently these 
beams may form the base or bed plate of 
a gear case such as indicated at 15 in broken 
lines in Fig. 2. It will be observed that the 
beams 7, 9, 10 are only connected at or near 
their ends to the seating beams 2, 3, 4, 5 
and the beam 8 is connected at its ends to 
the beams 7 and 9, said beams being Sufi 
ciently stiff in a vertical plane to Sup 
port the weight of the gear case without bending. 

It will be evident that the floor 1 cor 
responds to the square ABCD of Fig. 1, the 
seating beams 2, 3, 4, 5 correspond to the 
framework EFGH of Fig. 1 and the frame 
7, 8, 9, 10 corresponds to the framework 
KLMN and from what has already been 
stated it will be clear that any twisting 
movements of the floor plates 1 of the ship, 
which twisting will owing to the manner 
in which the ship's frame is constructed al 
ways take place either about a fore and 
aft line or about a transverse line of the 
ship, that is in the direction AD, Fig. 3, 
or in the direction AB, Fig. 3, will not be 
transmitted to the frame 7, 8, 9, 10 and 
consequently the said frame will remain 
plane and there will be no tendency for 
twisting strains to be transmitted to the gear 
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frameworkformed of the rods 67,68, 69 and 70 
corresponding to the frame EFGH of Fig. 
1, and the bedplate 71 of the engine is con 
nected at its four corners to points 72 which 
form the secondary support points. It will 
be clear from what has already been stated 
with reference to the previous figures that 
twisting movements of the frame formed by 
the beams 64 and 65 will not be transmitted 
through the frame 67,68, 69, 70 to the engine 
bed plate. - - 

The invention is applicable for many dif 
ferent purposes and it will be understood 
that the special applications shewn in the 
drawings are only given as examples to 
illustrate how the invention may be carried 
into practical effect for supporting a ma 
chine or other element or body from, or con 
necting the same to, another machine or 
other element or body, and that the inven 
tion is in nowise limited to the special ap 
plications shewn. 
From the foregoing, it will be seen that I 

have provided a supporting structure, which 
comprises an intermediate frame having 
connecting means between four points there 
of and one body to permit relative angular 
movement and connecting means between 
four other points of said frame and a sec 
ond body to permit relative angular move 
ment. . - 

What I claim is:- 
1. An arrangement for supporting a gear 

casing or other element which it is desired 
should not be subjected to twisting strains, 
comprising a plurality of members constitut 
ing first and second substantially rectangu 
lar frames, the members constituting the 
first frame being connected at or near their 
ends to substantially the middle points of 
the members constituting the second frame, 
being comparatively flexible in a direction 

plane of the first 45 

the members constituting the second frame 
parallel with or in the 
frame but being relatively stiff in a direction 
perpendicular to said plane, and the mem 
bers constituting the second frame being 
Connected at their ends to a floor or frame 
work which is or may be subjected to twist ing strains, substantially as described. 

2. A device for connecting two bodies com 
prising a frame, flexible connections be 
tween one body and four 
frame, and flexible connections between four 
other points of said frame and the second 
body. v. ' s . . 

3. A device for connecting two bodies com 
prising a quadrilateral frame, flexible con 
nections between one body and the four an 
gular points of said frame, and flexible con. 
nections between four other points of said frame and the second body. . . . . . 
4. A device for connecting two bodies com 

prising a quadrilateral frame, flexible con 
Inections between the four angular points of 

points of said 
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said frame and one of the bodies, and flexi 
ble connections at points in the frame sub stantially midway of the angular points to 
the other of the bodies. 

5. A device for connecting two bodies com 
prising a rectangular frame, flexible con: 
hections between the four angular points of 
said frame and one of the bodies, and flexi 
ble connections at points in the frame sub stantially midway of the angular points to 
the other of the bodies. 

6. A device for connecting two bodies 
comprising a quadrilateral frame formed 
of members which are comparatively flexi 
ble in the direction of the plane said 
frame but are relatively stiff in a direction 
perpendicular to said plane, connections 
between the ends of said members and one 
of bodies, and connections at Substantially 
the middle points of said members to the 
other body. 

7. A device for connecting two bodies comprising a substantially rectangular 
frame to which one of the bodies is secured, 
a second rectangular frame flexible con 
nections between the angular points of the 
first-mentioned frame and substantially the 
middle points of the members forming the 
second frame, and flexible connections be 
tween the angular points of said second 
frame and the other body 

8, A device for supporting a machine 
element comprising a quadrilateral frame, 
flexible connections between the machine 
element and substantially the middle points 
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of the members of said frame, and flexible. 
connections between the angular points of 
said frame and a supporting framework. 

9. A device for supporting a machine 
element comprising two substantially rec 
tangular frames to one of which the ma-. 
chine element is firmly secured, flexible con 
nections between the langular points of the 
latter frame and the middle points of the 
members of the second frame, and flexible 
connections between the angular points of 
the second frame and a supporting frame 
work. 

10. A device for supporting a machine 
element comprising a substantially rectan 
gular frame to which the machine element 
is firmly secured, a second rectangular 
frame formed of members which are com 
paratively flexible in the direction of the 
plane of said frame but are relatively 
stiff in a direction perpendicular to said 
plane, connections between the angular 
points of the first-mentioned frame and 
members forming the second-mentioned 
frame, and flexible connections between the 
substantially the middle points of the 
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ends of the members of the second frame 
and a supporting framework. 

11. A device for supporting a machine 
element comprising a quadrilateral frame, 
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pivotal and sliding connections between the 
members forming, said frame, a second 
quadrilateral frame to which the machine 
element is firmly connected, and pivotal 
connections having their axes in the plane 
of said frame between the angular points 
of the second frame and substantially the 
middle points of the members of the first 
frame. 

12. A device for supporting a machine 
element from a framework, which may be subjected to a twisting couple, comprising 
a quadrilateral frame flexibly connected at 
its angular points to said framework and 
flexible connections between substantially the 
middle points of the members of the quad 
rilateral frame and said machine element. 

13. A device for supporting a machine ele 
ment from a framework, which may be sub jected to a twisting couple, comprising a 
quadrilateral frame formed of members 
which are comparatively flexible in a direc 
tion parallel with the plane of said frame but 
are relatively stiff in a direction perpendicu 
lar to said frame, said frame being connected 
at its angular points to the framework and 

arranged so that one diagonal is parallel 
with the axis of the twisting couple, and 
connections between the machine element 
to be supported and substantially the middle 
points of the members of the frame. 

14. A device for connecting two bodies 
comprising a frame, connecting means pro 
viding for relative angular movement be 
tween one body and four points of said 
frame, and connecting means providing for 
relative angular movement between four 
other points of said frame and a second 
body. 

15. A supporting device comprising a 
body, a quadrilateral frame, connecting 
means providing for angular movement 
between the four corners of the quadrilat 
eral frame and said body, a second body, 
and connecting means providing for an 
gular movement between the second body 
and an intermediate point on each side 
member of the quadrilateral frame. 
In testimony whereof I have hereunto 

subscribed my name this 31st day of Jan 
uary, 1921. 

WILLIAM ECCLES. 
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