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This invention relates generally to supporting 
structures for rotary machine units and more 
specifically to Support structures which coact 
with foundations Subject to longitudinal twist 
ing. A principal object of this invention is the 
provision of new and improved apparatus of this 
type. 
In locomotives having turbine driven power 

plants, it is necessary to mount rotary machine 
units in tandem upon a common foundation 
frame which is Subject to longitudinal twisting 
resulting from irregularities in the roadbed. If 
such twisting is transmitted to the rotary units, 
misalignment of the shafts thereof Will result. 
It is therefore an object of this invention to 
provide a novel supporting structure for rotary 
units of this type whereby longitudinal twisting 
of the foundation frame will be rendered hairm. 
less. 

It has been proposed to mount a plurality of 2 
aligned rotary units in a cradle structure and 
to Support the cradle With a three point support, 
structure coacting with a foundation frame. 
Such an arrangelinent necessitates a Cradle of 
Substantial weight which is objectional in a 
locomotive installation. This invention contem 
plašes, the utilization of the casings of rotary 
machine units as Structural members to effect, 
a unitary structure of minimum weight. The 
provision of Such a structure constitutes an ob 
ject of this invention. 

Still another object of this invention is title 
provision of a light weight Supporting structure 
for a piurality of axially aligned rotary units 
Which Will permit inited rotation of at least 
One of the units With respect to the others about 
their COmnon, axis and Which will obviate the 
pOSSibility of misalignment resulting therefront. 
A further object of this invention is the pro 

Vision of an improved locomotive construction 
in which the power plant is supported upon the 
foundation frame so that twisting of the founda 
tion frame is rendered harmless and translatory 
movement of the power plant relative to the 
foundation frame is limited in a novel manner. 
Other objections Will appear hereinafter as 

the description of the invention proceeds. 
The novel features of the invention and how 

the objections are attained will appear more 
fully from this Specification and the accompany 
ing drawings showing one embodiment of the 
invention and forming a part of this application, 
and all the novel features are intended to be 
pointed out in the claims. 

in the drawing: v - - -- . . 
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Fig. 1 is a diagranimatic pian view of a loco 

notive power plant embodying this invention; 
Fig. 2 is a Sectional view taken on the line 

II-II of Fig. 1 ooking in the direction of the 
arrows and having a central portion thereof 
broken away; 

Fig. 3 is a Sectional view taken on the 1ine 
III-III of Fig. 2 looking in the direction of 
the arrows; 

Fig. 4 is a Sectional view taken on the line 
(V-IV of Fig. 2 looking in the direction of 
the alroWS; and 

Fig. 5 is a Sectional view taken on the line 
V-W of iig. 2 iooking in the direction of the 
aOWS, 

iReferring to the drawing, it will be seen that 
the power plant herein illustrated comprises a 
gas turbine , a rotary compressor 2, and an 
electric generator 3 adapted to supply electric 
power to a plurality of traction motors (not, 
Snown). The turbine is operatively connected 
in torque trans; nitting relation to tine rotor of 
the compressor 2, which in turn is operatively 
connected to the generator 3 through a reduction 
gear 4 and a flexible coupling 6. 
A first cradle 7 carries the reduction gear 4 

and electric generator 3, the cradle 1 being 
Supported on a foundation frame 3 at three 
points Symmetrically disposed with respect to 
the longitudinal axis of the foundation fraine. 
The compressor 2 includes a casing 9 which is 
rigidly Secured to a Second cradle G adapted 
to support the turbine , and the compressor 
and turbine are connected by ducting if which 
includes two coin bustion chambers i2, the con 
nections between the compressor casing 9, the 
turbine and the turbine cradie 8 being ef 
fective to fol'In the coimpressor 2 and turoine 
f into a rigid unit. One end of the turbine 
compreSSor unit is Supported by the foundation 
frame 8 at two points. The other end of the 
unit being pivotally and slidably supported on 
the first cracie by an articulate support struc 
ture f3 which is disclosed and claimed in the 
Copending application of Hans P. Dahlstrand, 
Serial No. 128,185, filed November 18, 1949. 
The frame forming the foundation for sup 

porting the power plant may comprise a pair 
of horizontally Spaced parallel and longitudinally 
extending beam members f4, 6, connected to 
gether at longitudinally spaced points by cross 
members if, is which may be fusibly united 
With the beam members i4, 6 at their inner 
Surfaces. 
The first cradle 7 may be generally rectangular 
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in shape and comprise two parallel side members 
9, 2 and three longitudinally spaced transverse 
members 22, 23, 24. The midportion of the trans 
verse member 22 of the cradle 7 is supported On 
the midportion of the cross member 7 of the 
foundation frame by a supporting member 27, 
and the side members 9, 2 of the cradle T are 
rigidly supported at the ends distal the transverse 
member 22 by any suitable means here ShoWn aS 
inWardly extending brackets 26 Welded to the 
webs of the beam members 4, 6 respectively. 

() 

The brackets 26 are rigidly secured to lugs 28 . 
which in turn are rigidly secured to the Side 
members 9, 2 of the cradle 7 at points Syn 
metrically arranged with respect to the longi 
tudinal axis thereof, the rigidity of the bracket 
mountings 26 preventing relative horizontal 
movements between the cradle 7 and the founda 

4 
22 of the cradle 7 by a semiannular supporting 
element 48 secured to the compressor casing 9 in 
cantilever relation thereto, the semiannular ele 
ment 48 being substantially coaxial with the 
semiannular element 33 and disposed in tele 
scoped relation therewith; the outer peripheral 
Wall of the supporting element 48 pivotally and 
slidably engages the inner Semicylindrical Surface 
of the element 33. 
The shaft of the compressor 2 is connected in 

torque transmitting relation with the shaft of 
the reduction gear 4 by the flexible shaft coupling 
6 Which may be of any suitable type. The Cou 
pling here shown is of the claw type and is con 
structed to permit relative angular misalignment 
of the shafts while maintaining a torque trans 
Initting relation therebetWeen. The Center of the 
flexible coupling lies in a transverse vertical plane 

tion frame 8. The Supporting member 27. Which . 
may be provided with spherical bearing Surfaces, 
is constructed in Such a manner as to permit 
pivotal movement between the Cradle and the 
cross member 7. The generator 3 and reduction 
gear 4 are arranged in tanden, operatively in 
terconnected and Supported in the Cradle 1 in any 
suitable manner. The generator and reduction 
gear include rotary shafts journaled in three 
bearing structures 29, 3, 32, which are Secured 
to and supported by the transverse members 22, 
23, 24 respectively. As best shown in FigS. 2 and 
5, the midportion of the transverse member 22 
is provided with a longitudinally extended Semi 
annular element 33 having one open end adja 
cent the compressor 2; the other end of the ele 
ment is closed by a transverse plate 34 which 
comprises that part of the transverse member 22 
supporting the bearing structure 29 as herein 
before described. The inner Surface of the Semi 
annular element 33 is coaxial With the shaft of 
the reduction gear 4. 
The second cradle 0, in which the turbine is 

mounted in any suitable manner, may also be 
generally rectangular in shape and comprise two 
parallel side members 36, 37 and three longitudi 
nally spaced transverse members 38, 39, 4. Each 
of the side members 36, 3 being rigidly Secured 
at one end to the compressor casing by any Suit 
able means, here shown as bolts 42, So that the 
cradle O and the compressor 2 fornin a rigid unit. 
The center transverse cradle member 39 may 
comprise a horizontal shock plate Secured to the 
bottoms of the side members 36, 37 in the medial 
portion thereof and provided With a circular 
opening 43 in its central portion. The foundation 
frame cross member 8 is disposed beneath the 
shock plate member 39 and the end portions 44, 
46 thereof are disposed substantially above the 
medial portion thereof to engage the end portions 
of the plate 39 thereby providing a tWO point Sup 
port for the turbine cradle O. Rigidly secured to 
the medial portion of the foundation frame Cross 
member 8 is a generally cylindrical element 47 
which extends vertically into the opening 43 in 
the shock plate 39. The fit of the cylindrical 
element 47 in the opening 43 is Such that the plate 
member 39 will be free for Vertical and rota 
tional movement relative to the cylindrical ele 
ment but relative translatory movement there 
between will be negligible. The plate 39 and the 
cylindrical element 37 will coact to prevent Sub 
stantial relative horizontal movement between 
the turbine cradle-compressor unit and the 
foundation frame 8. As best shown in Figs. 2, 4 
and 5, the end of the compressor 2 adjacent the 
cradle 1 is supported on the transverse member 
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which passes through the articulate Support 3 
and the supporting member 27, the reason for 
Which Will more fully appear. 
With the frame arrangement shown, the tur 

bine-compressor group and the reduction gear 
generator group each comprises a rigid unit 
which is unaffected by torsional movements of 
the foundation frame. When the foundation 
frame is subjected to twisting about its longi 
tudinal axis, the brackets 26 and the attached 
cradle 7 Will rotate relative to the foundation 
frame across member 7 and relative the turbine 
compressor unit, such rotation being permitted by 
the pivotal mounting of one end of the Cradle. On 
the Supporting member 27 and the pivotal mount 
ing of one end of the compressor 2 on the Cradle 
7. Since the cooperating bearing Surfaces of the 
articulate Support structure i3 are Coaxial With 
the axis of rotation of the turbine and Compres 
Sor shafts, rotational movement of the turbine 
compressor group relative to the cross member f7 
and Cradle resulting from longitudinal tWisting 
of the frame 8 Will be about the common axis of 
the turbine and the compressor and Such rota 
tion will not affect alignment of the shafts. The 
three point supporting arrangement for the tur 
bine-compressor unit which includes the articu 
late supporting structure 3 Will, under longi 
tudinal twisting of the foundation frame, permit 
the Supporting points of the unit to be maintained 
in a single plane which rotates relative to the 
croSS member 7. 
Sudden starts and stops and other shocks ap 

plied to the locomotive frame Will tend to produce 
a translatory movement of the power plant rela 
tive to the foundation frame due to the inertia of 
the plant. To overcome this inertia, it is neces 
sary to transmit large horizontal forces from the 
frame to the power plant; in the present inven 
tion. Such forces are transmitted through the co 
operable shock plate 39 and cylindrical element 
4. 
As hereinbefore described, the three point Sup 

porting structures for the power plant permit 
the rotary machine units to be maintained as 
rigid units unaffected by torsional movement of 
the foundation frame. To maintain the effec 
tiveness of these Supporting structures, it is es 
Sential that they be the Sole means of support; 
accordingly, the shock plate 39 and the cylindri 
cal element 47 are so constructed that there will 
be clearance between their contiguous Surfaces 
in normal operation. Thus, when the frame 8 is 
Subjected to longitudinal twisting under normal 
operation, the shock plate 39 and the element 47 
may move relative to each other to produce no. 
inhibiting effects upon the relative rotational 
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movements of the foundation frame and power 
plant. When the foundation frame is subjected 
to sudden changes in velocity, the power plant 
will move relative to the foundatioi frame a dis 
tance Sufficient to bring the Shock plate 39 into 
engagement with the element i establishing a 
connection through which forces sufficient to 
overcome the inertia of the power plant are 
transmitted. 

In the prefered embodiment, the cross sec 
tion of the element 47 is circular to insure ade 
quate strength for the transmission of forces re 
gardless of the direction of the change in velocity 
of the foundation frame. It will be apparent 
that the relative distance through which the 
power plant moves will be equal to the clearance 
between the shock plate 39 and the element 67; 
such distance will obviously be relatively Small 
and the movement of part of the plant through 
such distance will be taken up in the flexible 
coupling 6. 

If the foundation frame is subject to hogging 
or Sagging, as for example, in a locomotive or 
ship frame, the turbine-compressor group will 
Swing through a vertical arc relative to the cradle 
7 about a horizontal transverse axis defined by 
the points at which the diarrhetrically opposed 
upper corners 49, 5i of the semiannular element 
48 engage the inner semicylindrical Surface of 
the element 33. It is desirable that the center 
of the flexible coupling 6 be disposed on or near 
this horizontal axis in Order that relative longi 
tudinal displacement of the compressor and re 
duction gear shafts resulting fron Such Swinging 
will be precluded or minimized to a degree which 
will not impair the torque transmitting func 
tions of the fiexible coupling for it will be ap 
parent that relative swinging of the units about 
a horizontal transverse axis passing through the 
center of the flexible coupling 6 will result in an 
gular misalignment of the shafts but not in ec 
centric displacement of the ends thereof. 
The side members 9, 2, 36, 37 of the cradles 

7, O acting as beams Supported at each end Will 
have spans which are less than half the span 
of a single prior art cradle supporting the entire 
power plant, and since it is Well known that the 
approximate safe load of a beam of a given cross 
sectional shape varies inversely as its length and 
directly as its cross sectional area, it will be ap 
parent that the shorter spans as disclosed here 
in will permit the use of side members having 
a smaller Cross Sectional area and a Saving in 
Overall weight commensurate with the reduction 
in each cross sectional area will be achieved. It 
will also be apparent that the arrangement here 
in disclosed, wherein the casing of the compressor 
2 of a gas turbine power plant is utilized as a 
structural member to form an integral part of 
the supporting structure, will eliminate the ne 
cessity of a cradle member about Such casing 
and effect a substantial saving in weight over 
prior art structures. 

Attention is directed to the fact that the Sup 
porting structures and arrangement herein dis 
closed are susceptible of many applications where 
it is necessary to mount a plurality of rotary 
machines in tandem and is not necessarily re 
stricted to the application of a gas turbine power 
plant in a locomotive. J 

It will be apparent to those skilled in the art 
that the structure herein described provides a 
new and improved supporting structure for a 
plurality of rotary machine units and accord 
ingly accomplishes the objects of the invention. 
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It will also be obvious to those skilled in the art 
that the illustrated embodiment may be varie 
ously changed and modified, or features thereof, 
singly or collectively, embodied in other combia 
nations than those illustrated without departing 
from the spirit of the invention or sacrificing all 
of the advantages thereof and that accordingly 
the disclosure herein is illustrative oniy, and 
the invention is not limited thereto. - 

It is claimed and desired to secure by Letters 
Patent: 

1. A gas turbine power plant comprising in 
combination a foundation capable of twisting 
and flexing novelinent, a first Cradle structure, 
first mounting lineans fixedly Securing One end 
of Said cradle structure to Said foundation, Sec 
ond means independent of Said first mounting. 
means and Spaced therefrom pivotally mounting 
the other end of Said, first Cradle structure. on 
Said foundation, a genei'ator having a rotatable 
shaft, said generater being rigidly mounted on 
Said first cradle structure With the axis of said 
shaft eXtending longitudinally, of said founda 
tion, a compressor with a casing having one end 
Slidably Supported on said second mounting 
means for rotation relative to said foundation 
about said longitudinally extending axis, said 
compreSSOr having a rotatable shaft coupled to 
Said generator shaft in torque transmitting rela 
tion, said compressor shaft having an axis of 
rotation Substantially coincident with said lon 
gitudinally extending axis, a second cradle struc 
ture pivotally lounted on said foundation for 
rotation about an axis extending through said 

3 cradle Structure normal to said foundation, one 
end of Said Second cradle structure being rigidly 
Secured to the other end of said compressor 
Casing, a gas turbine having a rotatable shaft, 
Said turbine being rigidly nounted on said sec 
Ond Cradle structure so as to align said tur 
bine shaft with said compressor shaft, and means 
coupling Said turbine shaft and said compressor 
shaft in torque transmitting relation. 

2. A gas turbine power plant comprising in 
combination a foundation capable of twisting and 
flexing movement, a first cradle structure, first 
mounting means fixedly securing one end of said 
cradle structure to Said foundation, second means 
independent of said first mounting means and 
pivotally mounting the other end of said first 
Cradle structure on said foundation, a generator 
having a rotatable shaft, said generator being 
rigidly mounted on said first cradle structure with 
the axis of said shaft extending longitudinally of 
Said foundation, a compressor with a casing hav 
ing one end slidably supported on said second 
mounting means for rotation relative to said 
foundation about said longitudinally extending 
axis and for movement longitudinally of said 
foundation, said compressor having a rotatable 
shaft flexibly coupled to said generator shaft in 
torque transmitting relation, said shaft having 
an axis of rotation substantially coincident with 
Said longitudinally extending axis, a second 
Cradle structure pivotally mounted on said foun 
dation for rotation relative to said foundation 
about an axis extending through said cradle 
normal to Said foundation, one end of said second 
Cradle structure being rigidly secured to said com 
preSSOr Casing, a gas turbine having a rotatable 
shaft, Said turbine being rigidly mounted on said 
Second Cradle structure so as to align said turbine 
shaft with said compressor shaft, and means 
coupling Said turbine shaft and said COImpreSSOr 
shaft in torque transmitting relation. 

  



7 
3. A gas turbine power plant comprising in 

Combination a foundation capable of twisting and 
flexing movement, a first cradle structure, first 
mounting means fixedly Securing One end of Said 
Cradle structure to said foundation, Second means 
independent of said first mounting means and 
pivotally mounting the other end of Said first 
cradle structure on said foundation, a generator 
having a rotatable shaft, said generator being 
rigidly mounted on said first Cradle with the axis 
of Said shaft extending longitudinally of Said 
foundation, a compressor with a casing having 
one end slidably supported on said mounting 
means for rotation relative to said foundation 
about Said longitudinally extending axis and for 
movement longitudinally of Said foundation, said 
Compressor having a rotatable shaft coupled to 
Said generator shaft in torque transmitting rela 
tion, said shaft having an axis of rotation sub 
stantially coincident with said longitudinally ex 
tending axis, a Second cradle structure pivotally 
mounted on Said foundation for rotation about 
an axis normal to Said foundation, Said second 
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cradle structure having one end thereof fixedly 
Secured to Said compreSSOr Casing, Said pivotal 
mounting of said second cradle coacting With said 
second cradle structure and said foundation to 
afford limited movement of Said second cradle 
Structure radially about Said axis of Said pivotal 
mounting relative to said foundation, a turbine 
rigidly mounted on Said second cradle structure 
and having a rotatable shaft aligned with said 
compreSSOr shaft, and means coupling Said tur 
bine Shaft and Said compressor shaft in torque 
transmitting relation. 
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