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4 Claims. (Cl. 29-460) 

‘ The present invention relates to an engine installation 
frame and, more particularly, to a unique frame means 
for mountingan engine in a nacelle or fuselage of an‘ 

- airplane. ~ 7 ' 

In present day high-speed combatairplanes employing 
reaction or'jct‘engines, it is'customary for the engine 
manufacturer to ship the engine to the airframe manu-' 
facturer for installation in the airplane. Depending upon 
the type of aircraft, the, engine may be installed in the 
nacelles in the wings or it may bewiustalled in the fuselage 
of the airplane. Both in the original installation and in 
?eld changes of engines, it is; desirable, especially in the 
latter instance, to be able to installand remove the engine 
as quickly as possible and with a minimum of equipment 
and personnel. Generally speaking, the'present method 
of installing engines when they ‘arrive on the site of the 
airframe, is to employ cranes to lift the engine from its 
shipping container and, for fuselage mounting to jockey 
the engine into position and slide it into the fuselage. 
Because of the geometry of the engine and airframe, this 
normally requires at least two cranes and results in changes, 
and awkward handling by the cranes in installing the en 
gine. The clearance between the engine and the fuselage 
is small and the use of the cranes frequently results in the 
severing of the accessories from the engine. In addition, 
at advanced bases where removal and replacement of 
engines is desired, the requisite cranes are not always 
available. , _ i -. 

The installation frame of the present invention is' de 
signed to provide a relatively easy means of installing. 
an engine in the airframe with due regard to theclose 
tolerances involved and which will, in addition, perform 
other useful functions not actually involved in the instal 
lation procedure as are set forth in the objects below. 
" The main object of the present invention is to provide 
an installation frame for a jet-type engine that permits 
relatively simple installation of the engine into the air 
frame and eliminates many operations and the extreme 
care normally require during the installation of an engine 
in an airframe. A further object of the invention is to 
provide an installation frame that is part of the original 
shipping- container and serves, when removed from the 
shipping container, as an engine prep-stand. 

Brie?y stated, our invention concerns an installation 
frame for a jet engine designed to be shipped attached 
to the engine. as a support inside a conventional shipping 
container. The frame comprises a plurality of intercon 
nected members including a track member which’ is used 
to support'the engine by,’ means of rollers which are.at 
tached'to ‘the engine and movable in the track. A yoke 
matching the shape of an airframe bulkhead is attached 
to the front of the track. A rear semicircular or open 
travelling yoke is secured tothe rear ‘portion of the en~ 
gine such as the turbine frame by pins or the equivalent. 
The travel yoke is provided with rollers cooperating with 
the track. Suitable rigid framing supports the yokes and 
track in assembled relationship. Detachable and/or fold 
ihg legs are provided for the installation frame which 
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are erected after the engine is removed from the shipping 
container. The frame then serves as an engine prep 
stand for the mounting of accessories and the making of 
electrical and piping connections. In mounting the en 
gine in the airframe, the front yoke of the frame is secured 
to the airframe bulkhead, a stop pin is removed from the‘ 
frontrof the track and the engine is rolled into place in 

i the airframe on an aligned track that normally forms 
1. part of the airframe. The front yoke is then disconnected 
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from the bulkhead after which the travellingryoke is dis 
connected from the engine by removing pins connecting it I 
tolifting bosses von the engine and the installation frame 
is removed. While ‘the invention is especially useful for 
the installation of jet engines and is so described and 
illustrated, it will be apparent that its use is not 'so 

' limited, e.g. it' may be used for removal and inspection of 
the engine. ' . ~ _, 

' Our invention will be better understood from the fol 
lowing description taken in connection with the accom 
panying drawing and its scope will be pointed out in the 
appended claims. 

Figure l'is an end View of the frame as shipped, show-7 
ing the shipping container and'engine in phantom; 

' Figure 2 is a perspective view of the frame and engine 
arranged for preparation prior to installation; ' 

Figure 3 is a partial perspective view of the forward 
yoke structure and mounting means and; 

Figure 4is a view similar to Figure 3 of the aft yoke 
structure and track mechanism. 7 

Referring ?rst to Figure 1, there is shown a shipping 
container 119 that is normally split in half along a longi 
tudinal line and secured together by suitable means at 
flanges 11 with a lifting means 12 to facilitate loading. 
Engine 13 is ?oatingly supported by the frame within the 
container by means of tracks 14 that extend longitudinally 
of the container and are connected to the engine. Frame 
15, which is dimensionally larger than the engine but 
smaller than the shipping container is disposed around the 
engine within the container and is connected to the engine 
by» means of a hanging roller support, generally indi 
cated at 16, which rides in a longitudinal track 17. Lift 
ing means 18 are provided near the mid point of the 
track '17 as seen in Figure 2. 

Referring next to Figure 2, the general arrangement of' 
the frame may be seen to comprise a forward yoke 19 
which may be closed and is shaped to conform to the 
bulkhead of the airframe in which, the engine is to be 
mounted. The forward end of the engine is supported 
from the yoke and track structure 17, which are secured 
at substantially right angles to each other or at an angle 
which is the supplement to the angle between the bulk 
head and the axis of engine insertion. This support is 
by the aforementioned roller support structure 16, as seen 
in Figure 3. A preferably semicircular bracket member 
2% is secured to the track 17 longitudinally of the forward 
yoke a suitable distance corresponding approximately to 
the length of the engine without the afterburner 21 at 
tached. Yoke 19 and bracket 2t? preferably lie in paral 
161 planes and are connected together by suitable side 
guide rails 22in addition to track 117. Other suitable 
bracing members, such as 23, may’ be used to provide 
rigidity to the frame structure. The rear of the engine 
is supported from the frame structure by means of travel 
ling yoke 24 which is carried by the track 17 through 
adjustable roller mechanism 25. Travelling yoke 24 is 
secured on each side of track 17 at its ends to suitable 
engine bosses by pin mountings 26 as best seen in Figure 
4. Roller carrying arms 27 extend from yoke 24 to pro 
vide guiding contact with guide rails 22 for lateral stability. 
Thus, the engine is supported within the straddling frame 
structure at three points, the forward roller support '16 
and the two aft pin mountings 26. ~ 
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frame 15 carrying the. engine, is removed from 
Shipping. container ‘10. ‘by any suitable lifting means, 8116.11 
as a fork truck, legs 28 may then be attached "or swung 
down and locked in position. Legs 28 may be preferably 
pivotly connected to the frame and are carried in the 
dotted'position, as seen inFigure 2,iwhen in'the 
container. Legs'28fmay be adjustable, as shown in Figure 
2 to level the engine to serve as a prepstand during which 
the‘ accessories may be. mounted and-checked, aind'thel 
various piping and electrical connections made. Side 
braces {29, which’ can the telescopic, maybe attached‘ to 
the frame and to the legs to‘piro‘viderigidity if needed. 
braces 29 may, of course," be carried in the shipping'con 
tainer with the frame. Bracesv 29 may notbe required, 
but: for the particular, embodiment showmare. preferable 
to? provide the suitable 'rigidity‘reduired' b'yithe. frame‘. 
When the frame structure has been‘set up as shown.’ in 
Fignre. 2 for a prepstand, the.‘ afterburner, or'tailcone 
and tailpipe 221, which is normally shipped separately, 
may be. attached to the engine in,’ the, conventionali-imané 
ner. 

N‘Zhile the engine is supported, as shown in Figure 2, 
during preparation prior to installation, it is held’ infposi 
tion within the. track structure 17 at the forward end by 
locking pin Bil, seen in Figure 3, which'prevents‘th'e for 
ward motion of the roller support 16. Suitable “stops, 
not shown, arepro'vided in the aft end“ of the track 17 
to prevent the rearward ‘motion of roller mechanism 25. 
Of course, the frame may be madeportable by supplying 
wheelsv or their equivalent on legs‘ZS; ' i i 
The installation technique fora fuselage mounted en. 

gine willnow be described. The fuselage ofIthe airplane 
is normally broken and removed at a bulkhead- some 
distance forward of the aftend of the fuselage. For! 
wardv yoke 19 is shaped to conform to or match the 
bulkhead where the fuselage is broken.’ Locating’ dowels‘ 
315 and. spacers 32 may be attached to thefforward-‘yoke 
19.; for, alignment with the airframe bulkhead‘. ' The 
spacers 32.prohib_it actual contact between the ‘airframe; 
bulkhead’ andthe forward yoke 19 to provide-.aw'sipace? 
therebetweenfor a purpose hereinafter described. Suit 
able bolts may extend through dowels 31 to attach the 
yoke 19, to the bu k-head or,'separate bolting means may 
be. used elsewhere in the forward yoke. The forward 
yokehas cutout portionsv or working openings 33 therein 
for the receptionrof the engine mounting trunnion asrwillr 
be later explained. Having lifted the frame into mounting 
position, the forward yoke 19 is secured to the airframe 
bulkhead and may be held in position by legs 28 or by 
lifting means 1% or a combination of both or the mere 
securement of yoke ‘19 to the airframe usually is su?icient 
if stabilizing for the airplane is not required. 
The engine is now ready to be rolled into the air 

frame for mounting. Having‘, secured yoke 19; to the 
bulkhead, the pin 34} is removedlto free the engine for 
axial movement to the left as seen in Figure. 2. Track 
17 is designed for alignment with a similar track con 
tained within the airframe as a customary part of;the.air 
frame structure. 
The engine is rolled to the left as seen in- Figure 2 

into the airframe tovthe desired position within the air 
frame as determined by suitable stops in the airframe 
structure. With the engine in the described position, 
mounting holes 345. become alignedwith cut out portions 
33. which permit the. installation of engine supporting 
trunnionsinto holes 34 to support the aft end of the engine. 
The forward end of the engine is supported by the roller 
support '16 ascarried by the internal track which isrpart 
of the airframe and forms a continuation of track 17. 
Next, adjustable roller mechanism 25 onthe travelling 
yoke, 2,4 may beloosened to remove the tensionion pins, 
2s. With the tension removed, pins 26 may be with 
drawn to free. the travelling yokefrom the engine. The 
engine islnow completely free of the installationframe 
which-maythen'be. unbolted from the airframe and_-re-_ 
moved. ’ 
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While it has been described that the installation frame 

is supported, by lifting means 18 and legs 28 during the 
installation of the engine, it will be appreciated that the 
mounting of yoke 19 to the bulkhead of the airframe is 
considered suf?cient support and the use of members 18 
and 28 is merely supplementary for safety purposes. The 
supported engine within the frame and the frame struc 
ture itself are designed to be carried by the bulkhead 
of the airframe. The installation frame may, of course, 
be returned for subsequent reuse with another engine 
or, it may be retained for rapid removal of installed en 
gines. In addition, it may be used as a preparation stand 
and for the storage of engines with suitable covering 
means therefor. All such uses of the installation frame 
are contemplated because of its versatility and unique 
structure. ' ' 

While a particuli embodiment of the invention has 
been illustrated and described, it will be obvious to 
those Skilled in. the art. that various changes and, modi 
?sations may ‘be-made without departing from the in: 
vention and it is intended to cover in the appended claims 
all such changes and modi?cations that come within the, 
true. spirit“ and scope of the invention. 
What claim as new and desire to secure by Letters; 

Patent is; 
1. An'aircraft installation frame for transporting an 

engine; from a, shipping- container for installation in an 
airframe adapted to ?t over said engine in an engine 
shipping container comprising, a yoke. conforming to an 
airframe bulkhead, alignment means to align and secure 
saidiyoke to an airframebalkhcad. an engine-supporting 
track connected to said yoke, a bracket secured to said 
track-at atpointrernoved. from. the. yoke, a travelling yoke. 
carried by said track longitudinally of said first yoke, 
and means cooperating with said track for supporting an 
engine‘therefrom at a plurality of points, and leg means 
connected to said first yoke and. to the bracket to, sup 
port theframe. 

2. An aircraft engineinstallation frame for supporting. 
engines. comprising, _a.y0ke conforming to an airframe 
bulkhead andhaving means for securement to the aiI 
frame bulkhead, a longitudinal track secured to said 
yoke'toextend at right angles therefrom, a bracket mem 
ber secured to said track longitudinally of said yoke and 
in a plane parallel to said yoke, bracing means, between 
said yoke, bracket, and track including guide rails sub 
stantially parallel to said track, a travelling yoke carried 
by rollers on said track and movablerelative thereto 
and having spaced engine supporting means thereon, 
means on. said travelling yoke cooperatively engaged 
with said guide rails for lateral support and guidance 
thereby, engine supporting means including a roller adapt 
edftoiengage said track at a point spaced longitudinally 
from said travelling yoke, and leg supporting means 
secured: to said- frame to effect suspension thereof’. 

3."An aircraft engine installation frame for straddling 
and-supporting- engines and having overall dimensions 
less than" the ‘shipping ‘container for said engines com 
prising, a closed yoke memberfor securement to a match 
ing airframe bulkhead, means for securing said yoke 
to a bulkhead in a spaced relation therewith, a longi-v 
tudinal track securedv to said yoke tovv extend at right 
angles therefrom, a bracket member secured to said track, 
longitudinally of said yoke and in a plane parallel to 
saidi‘yoke, bracing means between said. yoke, track, and 
bracket including side guide rails parallel to said track, 
a travelling yoke carried by rollers on said track, means 
on'said travelling yoke’ cooperatively engaging said rails 
for guidance thereby, spaced detachable engine supporting 
means on said- travelling yoke, engine supporting means 
including a hanger roller adapted to engage said track at 
a pointspaced longitudinally o'fsaid travelling yoke, and 
leg supporting means secured to said frame to effect 
suspension-‘thereof. 

: aircraft engine, installation frame for straddling 
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and supporting engines and having overall dimensions 
less than the shipping container for said engines com 
prising, a closed yoke member conforming in shape to an 
airframe bulkhead, means for seeming said yoke to a 
bulkhead in a spaced relation therewith, means on said 
.yoke providing working openings therein, a longitudinal 
track secured to said yoke to extend at right angles 
therefrom, a semicircular bracket member secured to said 
track, longitudinally, of said yoke and in a plane parallel 
to said yoke, supporting means between said yoke, track, 
and ‘bracket including side guide rails between said yoke 
and bracket extending parallel to said track, a travelling 
yoke adjustably carried by rollers on said track, means 
on said travelling yoke cooperatively engaging said guide 
rails for lateral support of said yoke, spaced detachable 
engine supporting means on said travelling yoke on each 
side of said track, engine supporting means including a 
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single hanger roller adapted to engage said track at a 
point spaced longitudinally of said travelling yoke, and 
foldable leg supporting means pivoted to said frame to 
effect suspension thereof. 
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