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Arthur H. Miller, Jr., Silver Spring,
United States of America as
retary of the MNavy

Filed June 15, 1954, Ser, No. 437,016
4 Claims, (Ci. 89—1.7)

Md., assignor to the
represented by the Sec-

The present invention relates to launching devices for
aerial vehicles and, more particularly, to launchers for
aerial vehicles propelled by reaction type motors.

Guided missiles presently undergoing design and de-
velopment, and intended for tactical use, usually include
rockets or ramjet vehicles which are propelled at launch-
ing and during the first, flight stage by separable booster
rockets. The combination of a vehicle and its booster has
a weight of several tons. Furthermore, the thrust devel-
oped by the rocket amounts to many thousand pounds.
The weight of the missile and the blast accompanying the
launching thereof require a very substantial launching
structure. ' In addition, the launching structure must be
capable of raising the combination. of the vehicle ‘and
booster to the desired launching angle.

Another requirement for a launcher intended for tacti-
cal use is that provision be made for mounting the aerial
vehicle and booster on the launcher quickly and in such a
position that it will immediately clear said launcher upon
ignition of the booster rocket. Obviously, if the missile
were deflected from its intended course by striking a part
of the launcher, the results might be disastrous in terms
of probable injury to personnel, missile failure and damage
to the launching structure. . ' :

An additional requirement for the launching structure
is that the electrical cables interconnecting - the missile
electrical equipment and a ground control and test. sta-
tion be protected from the blast accompanying launch-
ing. To accomplish the required protection, the cables
must be completely shielded from the heat and flame ac-
companying the takeoff of the missile.

Accordingly, an important object of the present inven-
tion is the provision of a launcher structurally suitable for
launching guided missiles propelled by reaction type
motors.

Another object of this invention is the provision of a
missile launcher which is adjustable in elevation.

A further object of the invention is the provision of
means by which a guided missile can readily be mounted
in firing position on the launcher so that it will quickly
clear the launching structure upon ignition of the booster
rocket.

Other objects and many of the attendant advantages of

the invention will be readily appreciated as the same be- .

comes better understood by reference to the following
detailed description when considered in connection with
the - accompanying drawings, in which:

Fig. 1 is a side elevation of the launcher of the present
invention, with a missile mounted thereon shown frag-
mentarily; .

Fig. 2 is a plan view of the launcher shown in Fig. 1;

Fig. 3 is a rear elevation of the launcher shown .in
Fig. 1;

Fig. 4 is a section along line 4—4 of Fig. 1;

Fig. 5 is a section along line 55 of Fig. 4;

Fig. 6 is a section along line 6—6 of Fig. 2;

Fig. 7 is a section along line 7—7 of Fig. 3;

Fig. 8 is a plan view of the top of the launcher central

10

15

20

30

35

40

45

50

55

2

column with the boom and parts of the trunnion removed;
Fig. 9 is an enlarged side elevation of a part of thé

‘boom of the launcher; -

Fig. 9A is a bottom plan view of the part of the boom
shown in Fig. 9;

Fig. 9B is a section along 9B—9B of Fig. 9;

Fig. 9C is a section along line 9C—9C of Fig. 9;

Figs. 10 and 11 are fragmentary. views showing the de-
tails of the arrangement in which the forward and aft
missile shoes, respectively, are received in the rails on the
launcher arm, Fig. 10 being an elevation and Fig. 11 a

" section;

Fig. 12 is a fragmentary section showing the details of
the contacts by which electrical connection is made to
the booster igniter lead;

Fig. 12A is a fragmentary view of a detail of the con-
nection shown in Fig, 12

Fig. 13 is an enlarged section along line 13—13 of
Fig. 1, some parts being shown in elevation;

Fig. 14 is an enlarged section on line 14—14 of Fig. 13;

Fig. 15 is a section on line 1515 of Fig. 14;

Fig. 16 is a section on line 16—16 of Fig. 3;

Fig. 17 is a section on line 17—17 of Fig. 16;

Fig. 18 is an elevation, corresponding to Fig. 9, of a
modification of a section of the boom; )

Fig. 18A is a bottom plan view of the modification of
the boom section shown in Fig. 18; :

Fig. 18B is a section along line 18B—18B of Fig. 18;
and
- Fig. 18C is a section along line 18C—18C of Fig. 18.

Briefly, the invention comprises a central tubular col-
umn adapted to be fastened to the ground or a deck
surface. A plurality of supporting legs are provided
which hold the column in a vertical position and also
assist in restraining the column from lateral motion. - A
boom adjustable in elevation is pivotally mounted on
the upper end of the central column and a hydraulic
actuator is provided for adjusting the boom. -Leveling
means are provided on each leg and may be used to ad-
just the legs with respect to the central column, thereby
pre-stressing the launcher for assisting in withstanding
the launching forces. Means carried on the boom co-
operate with means carried on the missile so. that the
missile can easily be mounted on the boom, and the
mounting arrangement is such that the missile is im-
mediately freed of the launcher upon firing. - Two em-
bodiments of this'mounting arrangement are disclosed for
uss with different types of missile boosters.

Referring to Figs. 1 and 2 of the drawings, the launcher
is shown as comprising a central tubular column 20
supported by a base at its lower end, generally indicated
by reference numeral 21. As best seen in Fig. 4, base
21 comprises a plate 22 provided with an aperture 23

‘aligned with an aperture 24 in a block of concrete 25

or similar material to which the base 21 is attached by
bolts 25a. A sleeve 26 abuts the plate 22, and is fastened

- thereto by a plurality of webs or gusset plates 27 welded
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to both the sleeve 26 and said plate. A ball seat 28 is
carried in the bottom of the sieeve 26 and supports a
ball 29, which is retained ‘in the sleeve 26 by a retainer
ring 36 screwed into the upper end of said sleeve. The
ball 29 is drilled to provide an aperture 31 which is
counterbored, forming a shoulder 31’. " The counterbored
portion of aperture 31 is internally threaded to receive
the threaded lower end portion 32 of sleeve 33, which
has spaced shoulders 34 and 35 formed on the outside
surface thereof. The upper end portion 32’ of siceve 33
is received in a cylindrical housing 36, the shoulder 34
being held in abutting relation with a thrust ring 37 on
the inside surface of said housing by a smap ring 38
carried in a groove 38’ and bearing against the shoulder
35. - Thé cylindrical housing 36 is_ mounted inside the -




¢:° tral aperture exten
' trical cables-(not

1. The central colu
“restrainéd from lateral motion by an arrangemen

| generally: resembling that of a tripod and incl
o relatively long forwardly extending leg 40 and two rela--
Citive

17 cause 'of the position of the missile on the launcher, the:
- elements of the. forward: leg 49. are ‘made larger and.
- structyrally. stronger than those of -the rearwardly ex:

. bers:43 and 44 interconnected

legs 4% and 42.  As best seen in Figs.:1 :
| tubular members 43 and 43" of the respective legs 40, 41
 and 42, are provided with flanges 49 and 49’ at their inner -
- ends, which!are: removably dttached ;

2 | ;

11 20 frém the opéning 24 in'the concrete block 25 on which -
.| th base rests. Jtiwill thus be seen’that the ball 29 and

the: sleeve 133 cooperate with the base 21 and: colomn 20,

respectively, ‘to provide ‘a ‘pivotal  connection : between |
' said base and column. . Tl

n 20 i's-:EéZd in VGitical alignm,eni and:

uding : a:

1v ‘short rearwardly extending legs 41 and 42..  Be-

' tending legs; in other respects all of the legs are identical.
"\ Hach leg 40, 41 and 42 is in thé form of a simple truss,
. and legs 4t and 42 each com

,,,,,, prise spaced tubular mem-

cross-mernbers 46 :and 47, the

45. ‘Leg 4

: ;44"’-imenco_uﬁected; by anend slesve 457, a cross-member |

46’ and .a gusset platé 47', all of these elements being

‘and 3, :the lower:

"""" ied on short tubular
column 28, the weld

21. Each sleeve and adjustable foot assembly includes
a plate 64 having a sleeve 66 mounted thereon, the sleeve
66 being reinforced by gusset plates 68. A 'ball seat
member 70 is mounted at the bottom of the sleeve 66
for supporting a ball 74, which is fastened on the lower
end of a post 76 by a pin 75.and is retained in the sleeve
66 by a retainer ring 78 screwed into the upper end of
said sleeve. This construction provides a ball ‘and socket
connection between each foot and post, 63 and 76, re-
spectively, at the outer end of each of the legs. The
post 76 has a threaded portion 80 screwed into a threaded
aperture 83 in a bushing 81, said bushing being carried in
the lower end of the supporting sleeve. The bushing 81
ds retained in a space formed below a shoulder 82 pro-
vided on the inside surface of the supporting sleeve, said
bushing being held against downward displacement: by
a snap ring 85 received in a groove 84 in member 45,
and being locked against rotation by a set screw 86. A
ring 88 is welded on the inside surface of the supporting
sleeve adjacent the upper end thereof to provide a shoul-

 of legs!

‘by: an end sleeve 45 and .. OpPpOs!
|1 contact the surface of tube 117, This arranger

‘cross member 47 being a - 1IS Arre U [EEERERS S
. pletely shieldsielectrical cables, as 116, which are brought ..

~iweb or gusset plate welded to members 43, 44 and sleeve | !
) comprises spaced tubular members 43" and

by bolts 52 to cor- '

2,081,150

- ' lower énd of tobular column:20 by webs (39 which are @

- setured to the inside surface of said column. The cen-
ding 'through the base 21 permits elec- |
shown) to Be inserted. into the column:

10

;- structurally. stronger than the corresponding members: of

. dicated by any desired means:

. 9 an end plate 126, is bolted to:

20

¢! lowiand rectangular incross secti

f

comprises &  pair  of spaced frunmon

“tached to a plate: 107 which is bolted to' the underside of '

. the boom 100, near the larger end thereof, apd.a pair o
-+ of laterally spaced ‘yokes or pillow blocks 108 bolted:to. ...

the upper: surface of ; the

otal connection 102. . ..

" For protecting electrical control cables, ‘one of which

is 'shown at 1186, two, spaced shield plates 110 and 112

" extend between the trunnion mounis 105 and are welded - ©

| thereto: and to plate 107. . L-shaped brackets 115 are .
“bolted to the top plate 104, on each side of aperture 103." =

.1 A'tube 117 having pairs of longitudinally spaced aper- |

tures 118 and 119 on its top and bottom sides, respective-;

"1y, is fastened to the brackets 115 with said apertures .. iy
7 118 and 119 in alignment with the aperture 103 in plate

104, Relatively thin-walled plates 111 and 113 are at-
/| tached along corresponding edges to the shield plates 119
‘that  the

112, respectively, jand - are ‘arranged so-
osite edge of each plate may be:bent to. fri

and 112, respectively
- opr

i up through the interior of column 20, aperture 163 in == & -
s plate: 104, the apertures’ 118 and 119 in tube 117 and =

* ‘passed through aligned holes provided in plate 107 and = = .
109 and intgthe hollow in- . . |
ey in Fig. |1, & hand hole 1200 & 1
is provided inone of the trunnion mounts 105 toipermit . .

| the underside of the boom
| terior of said boom. - As s¢

‘access for threading the cables into the boom.,

inner -section ‘#21 and outer section 122 having flanges

123 and 124, respectively, which can be joined as in- | L

ricated from plate stock and, as previously stated, is hol- .

on. | As best seen in Fig. -
the outer: end of :boom |

109, and an ‘opening, coversd on one side by a suitable

4t plate 128, is provided adjacent the outer end to accom- ;
modate :an elecirical contact, toibe described hereinafter. |
‘An access hinlé 127 and a cable hole 129 (Fig. 1) arealso |1 1

" provided in the boom 100, the former adjacent the inner
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der 89, and an apertured guide disk 90, in which the-

upper portion of post 76 is journaled, is retained against
the shoulder 89 by an elongated cylindrical spacer 92
extending between the bushing 81 and said disk 90. - The
upper end 93 of shaft 76 is squared to receive a wrench
for -adjusting the foot 63 in the supporting sleeve,
Referring to Figs. 1, 3, 7 and 8, a tapered boom 160,
of rectangular cross-section, is. mounted on the upper
end of the column 20 by a pivotal connection generally
indicated by reference numeral 102. A plate 104 hav-
ing an aperture 103 therein is carried on the upper end
of the column 20, being attached to said column by a
plurality of gusset plates 106 which are welded to the
column 2¢ and said plate. The pivotal connection 102

65
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end of the boom and the latter adjacent the outer end
thereof. ‘ ‘ ‘ o

- Forward and aft track assemblies' 135 and 136, which
cooperate with forward-and aft booster shoes 138 and
140, respectively, are best shown in Figs."9 through SC
and are supported on the section 122 of boom 100. Tke
track assemblies 135 and'136 are removably mounted on
a plate 142 which is-attached by bolts 144 (Figs. 9B and
9C) ‘to the underside of boom "~ section’ 122, suitable
spacers 146 being inserted between the “plate 142 and
said boom section. The plate.142 is provided along its
~longitudinally extending edges: with a plurality of spaced
notches 148 adapted to receive eye-bolts 150 which, as
to the forward track assembly 135, are pivotaily mounted
on bolts 152 journaled jn spaced yokes 154 projecting
from opposite sides of a rail 158, said rail being a part
of $aid forward track assembly. - The aft rail 160, which
is a part of the aft track assembly 136, is similarly pro-
vided ‘with spaced- yokes defined by lugs 162 for journal-
ing bolts- 152 which pivotally mount eye-bolts 150. As
seén in’ Figs. 9B and 10, thé forward-rail 158 is provided
witha réctangular recess 166 for receiving the spaced
" forward ‘booster shoes-138." Each side wall of the recess
166 is' provided with 2 groove 168 into which a lip 139
on the corresponding forward booster shoe projects. A
stop pin 169 (Fig. 9B) is provided adjacent the aft end
of each groove 168 to limit rearward movement of the
booster; ~ To assist in. céntering thé track assemblies 135
and 136 with respect to the plate 142 and thereby facili-
tate positioning’ the eye-bolts 150 in the notches 148, a
key 170, having tapered edges and attached to said plate
by screws 171; is arranged to cooperate with a keyway
172 formed in the upper surface of the rails- 158
and 160. " - : : :

the upper s . plate 104. Pins 114 are in-
serted in- the aligned apertures provided in the trunnion. .. ..
mounts 105 and pillow blocks 108 to complete the piv- . !

c'”tqom_:.:f', H

- “As best seent in Fig. 1, the boom 160 is composed of an’ ||+
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The aft track assembly 136 is generally similar to the
forward track assembly 135 except for the details of the
rail 160. In the aft track assembly 136, the single aft
booster-shoe 140 is T-shaped in cross section and is re-
ceived, as shown in Fig. 11, in a correspondingly shaped
recess 174. A single stop 176 (Figs. 9A and 9C) is pro-
vided in the recess 174 near its aft end. The mode of
attachment of the aft track assembly 136 to the plate 142
is identical to that of the forward track assembly 135,
as explained hereinabove.

The details of the electrical connections to the booster
igniter lead are shown in Fig. 12. A spring loaded con-
tact assembly, generally indicated by reference numeral
360, is mounted on the plate 142, being suitably posi-
tioned so that when said plate 142 is on the boom section
122 part of said contact assembly extends into a cut-
away portion formed in said boom section and covered
by the plate 128. The contact assembly 308 comprises
a cylindrical housing 362 of insulating material provided
with'a threaded end portion 304 received in a threaded
aperture 306 in the plate 142, A set screw 308 prevents
rotation of the housing 382 with respect to said plate.

A chamber 310 having an end wall formed with an
axial aperture 311 is provided in the housing 302, and
an elongated contact stem 312 having an enlarged ele-
ment or head 314 formed on one end thereof is slidably
carried in said aperture. A coiled spring 316 surrounds
the stem 312 and is interposed between said head and the
top wall 318 of the chamber 310. At its upper end,
the contact stem 312 receives a terminal lug and nut as-
sembly 320 which is carried on the end of an electrical
lead 32¢’ which conducts current from a source provided
at a remote control station (not shown).

A second spring loaded contact assembly shown at
322, is mounted on the rail 158 for providing electrical
connection between the contact 312 and a strap 335 of
conducting material, carried on the missile shoe 138.
The contact assembly 322 includes a sleeve 323 of in-
sulating material having a groove 324 on its outer surface
and a shoulder 325 on its inner surface. The sleeve 323
is retained in an aperture 326 in rail 158 by a set screw
327 threaded into an aperture in said rail and having
its inner end received in the groove 324. ‘A contact 328
having an enlarged head 329 at one end and a sleeve 330
press fitted onto. its other end is slidably carried in the
insulating sleeve 323. A spring 331 is interposed between
the shoulder 325 and the lower edge of sleeve 338 for
vieldably positioning the contact 328 in the housing 323
so that said contact can-engage both contact head 314
and contact strap 335.

As seen in Fig. 12A, the strap 335 is shaped to fit
over the top surface of shoe 138, and is attached to
said shoe by screws 336, only one of which is shown.
A layer of insulation 338 similar in shape to strap 335
separates said strap from the missile shoe 138, and
shouldered bushings 339 of insulating material are pro-
vided between the strap 335 and the screws 336, A
terminal Jug 340, insulated from the shoe 138 and screw
336 by one of the shouldered bushings 339, is held in
electrical contact with strap 335. The terminal lug 340
is carried on one end of an electrical lead 341 which
has its other end connected to the booster rocket igniter
(not shown). The igniter circuit is completed through
a common ground connection to the remote control
station (not shown).

Referring again to Figs. 9 and 9A, both the forward
track assembly 135 and the aft track assembly 136 are
provided with removable stops 178 to prevent forward
displacement of the missile from the boom 16¢. The re-
movable stops 178 are formed of heavy wire and are
received in suitable apertures provided in the forward
and aft rails and can be readily withdrawn from the
path of the booster shoes by circular handles 179.

A channel member 189 is mounted on the underside
of the plate 142, being attached by bolts to suitably
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6
spaced bosses 182, 184 and 186 on said plate, The
channel member 186¢ is provided as a guide -and to pre-
vent the aft booster shoe 14¢ (Fig. 1) from striking the
forward track assembly 135, upon launching of the missile.

As best seen in Figs. 1 and 3, a hydraulic actuator,
generally indicated by reference numeral 195, is used to
elevate the launcher boom 180 to the desired firing angle.
The actuator 195 is of conventional type and includes
a cylinder 196 which is pivotally mounted on the column
28 near its lower end. This pivotal mounting includes
a plate 198 attached to the column 26 and having an
apertured lug 200 integral therewith.: A yoke 282 is
carried. on the lower end of the cylinder 196 and a pin
204 is inserted through aligned apertures provided in
the lug 200 and the yoke 202. The piston rod 206 of
the hydraulic actuator is pivotally attached at its upper
end to the inner end of the boom 109, as are the upper.
ends of a pair of stop rods 288 and-216. :

The pivotal connection between'the rods 206, 208 and
216 and the boom 169 includes a plate 212 attached by
bolts to the end of boom section 121. The plate 212
has three pairs, of suitably spaced apertured lugs 214
formed integral therewith. - The upper ends of the rods
206, 208 and 210 are provided with sleeve bearings 216,
218 and 226, respectively, and a shaft 221 is inserted
through aligned apertures in said bearings and the lngs
214, the shaft being retained in position by snap rings
215 provided adjacent its outer ends.

The stop rods 208 and 21€ are slidably carried in
spaced apertures 224 and 226 provided in a stop block
228 on cylinder 196, and are provided along their lengths
with a plurality of spaced circumferential grooves 230.
A pair of stop rings 231 is carried on each of the rods
208 and 210, and as said rings are identical in construc-
tion, a description of one will suffice for all. As best
seen in Figs. 14 and 15, a typical stop ring 231 includes
a split inner element 232 having a threaded outer wall
and an inwardly directed lip 233, said lip being engage-
able in a selected one of the grooves 230. Each half
of .the ring element 232 carries an inwardly directed pin
234 which is engageable in- a socket 235 in the rod
210.  As will be seen in Figs. 13 and 14, sockets 235
are arranged in vertically spaced, diametrically opposed
pairs between adjacent grooves 239. The lip 233 and
the pin 234 and socket 235 cooperate to retain the ring
element 232 in position on the rod 219 during instalia-
tion of the stop ring 231. The halves of the ring element
232 are retained in locked operative positions by an outer
ring element 236 which is screwed on the threaded outer
wall of said element, and the outer ring element 236 is
provided with a knurled outer surface 237 and spanner
wrench sockets 238. The ring 231 can be moved to any
desired position on the rod 216 by simply removing
the outer eclement 236 and disengaging the parts of the
split element 232, when the lips 233 can be engaged in
another of the grooves 238. Attention is directed to the
fact that a relatively fine adjustment of the ring 231
can be obtained by inverting the element 232 so that the
lips 233 will appear at the bottom of said element (in
Fig. 14) rather than at the top, in which instance the
pins 234 would engage in the sockets 235 above the
groove 239 in which the lips are anchored, rather than
in the sockets below said grooves as shown.

As stated hereinabove, the stop rods 268 and 210 are
each provided with an upper and lower stop ring 231.
The grooves 238 and holes 232 are arranged along the
respective rods 288 and 210 sc that the boom 188 can be
set at desired angles of elevation, up to approximately 85°.

Referring again to Fig. 1, the operating mechanism for
the hydraulic actuator includes a pump driven by an elec-
tric motor, a valve, and a tank for the hydraulic fluid,
and is mounted in a housing 240 on the lower member
43" of the forward leg 48. A control handle is provided
on said housing. Since these elements are conventional,
no detailed description is given herein,
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A 'pair of hydraulic leads 241 and 242 interconnect the’

pump ‘housing 240 and :the hydraulic cylinder 196, lead

241 being confiected to the lower end’ of said cylinder: : -

and lead 242 being connected to the upper end thereof.
Flexible sections 243 ‘and 244 are provided in the leads

o

241 and 242, respectively, to permit bending as the cylin- -

" der 196 moves about its lower end. A flow limiter: 244"

is inserted in the lead 242 to’limit the flow out of the
cylinder’ in the event ‘0f' a power failure stopping: the
pump. The flow" limiter 244" prevents a loaded ‘boom
from: moving rapidly to its lowermost positiomn.

As can be seen in Figs. 3; 16:and 17, an indicator 350
for ‘assisting in vertically aligning the center column 20
is mounted on‘said column. - The indicator 358 includes
a tube 351 attached: to 'the column: 20 by mounting

" brackets 352. ‘The tube 351has a sight opening 353 in-

termediate its ends. = A plumb bob 354 is suspended with-
in ‘the ‘tube 351, said plumb bob being attached by: a
steel 'wire 355 to a top cap 356 on the upper end of said
‘The ‘lower end: of tube 351 is closed by a cap
357 and a supply of damping fluid:358 is provided 'in the
bottom of the tube into which the pumb bob 354 ex-

"1+ tends. ' A gauge platé 360, having an aperture 361 through
which the steel wire 3535 extends, is' mounted 'in:tube -
i 25

351 adjacent the lower end of sight opening: 353 by set

screws 362 having their inner ends received in'a peripheral-

10
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tionship along said boom section, being fastened thereto

by means of bolts 260, spacers 262 being interppsed be-
tween the underside of said boom section and said plates.

Each of the plates 256 and 258 is provided with notches .

264 on two opposite sides thereof for. receiving pivotally
mounted. eve-bolts 266 carried on the channel member
254, For pivotally mounting the eye-bolts 266, yokes
comprising pairs of spaced lugs 268 are provided on the
channel. member: 254 and have: apertures therein for re-
ceiving pins 270 which iare also inserted -through the
apertures in the eye-bolts: 266. = Thus, the eye-bolts nor-
mally. retain ‘the channel member 254 ‘attached to:boom
section 245. Lo ‘ ‘

A pair of tapered dowels 274 is carried on channel

‘mémber 254 adjacent  the forward end thereof, said

dowels being received in: apertures: 276 provided in the
plate 256 to align the channel member: and: the plate.

. The forward track assembly 250 includes a pair of spaced

rails 280 and 282 attached to the underside: of: channel
member 254 and interconnected: by reinforcing plates:286,

.- Bach of said rails has a groove 284 therein for receiving

groove 363 provided on said plate.. ' Two series 364 and -

365 of opposed sighting markings 366 are provided on
the top surface of said plate. ' By sighting along the mark-
ings thus provided and ‘adjusting  the :feet 63  of the
launcher until the wire 355 moves to the center of the
aperture :361 in gauge plate 360, the central column' 20
can be broughtiinto vertical alignment.. ' As c¢an be seen

in Fig. 3 a panel 270¢ is also provided on the central col-
umn: 20 for mounting such controls as may be needed.

It is believed that the: general mode: of ‘operation of the
launcher will be apparent from the foregoing detailed ‘de-
scription. .« To facilitate mounting the missile’ and. its
booster ‘on the boom 108, the forward and aft track: as-
semblies: 135 ‘and 136 are removed: from the plate 142
and are mounted ‘on ‘the booster, the forward booster
shoes 138 being received in the grooves 168 of the for-
ward track assembly and the aft booster shoe 140 re-
ceived in the T-shaped recess 174 in the aft track assem-
bly. The missile and booster are then raised in a position
near the boom 100 and in alignment therewith, so that
the eye-bolts 150 can be swung into their respective
notches 148. The removable stops 178 are then inserted
in the apertures provided in the forward and aft track as-
semblies. With the missile in position, the central column
20 can be aligned vertically by adjusting the feet 63, if

‘necessary, and pre-stressing of the launching structure can

a1§o be accomplished, if desired, by adjusting the feet
with tht? central column fixed. The stop rings 231 are
then adjusted along stop rods 208 and 210 to positions

corresponding to the desired angle of elevation of the

boom 100, and the hydraulic actuator is energized to
raise or lower the boom 108 to said angle. Firing is
accomplished by the ignition of the booster from a re-
mote point through the medium of an electric current ap-
plied through the leads 320’ and 341, which pass through
the interior of column 20 and boom 100. Because the
tracks 158 and 169 are extremely short, the missile and
booster are quickly freed from the launcher.

The modified boom shown in Figs. 18 through 18C is
interchangeable with the boom 160; that is, the modified
boom section 245 can be substituted for the section 122
to provide greater ease of missile attachment. A cable
hole 246 and a hand hole 247, provided with a cover
plate 249, ‘are suitably located along the boom section
245. The boom section 245 carries forward and aft
track assemblies 250 and 252, respectively, interconnected
by a channel member 254. To support the channel
member and track assemblies on the boom section 245, a
pair of plates 256 and 258 is arranged in spaced rela-
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+ .correspondingly’ spaced 'shoes: carried: on the booster.

The: aft; track assembly 252 .inc¢ludes a single central
rail: 290 provided near the aft end of channel member
254 and having a recess 292 therein which is T-shaped in
cross ‘section  to ‘receive a correspondingly - shaped - aft
missile shoe, as in the first described embodiment:of the
invention. - A stop 294:is provided in the aftermost part
of recess 292 ‘to prevent rearward displacement of the
missile. ‘

The :operation of: attaching :the -missile .to. the boom

when boom section 245 is used differs slightly from the -

. operation described above in connection with the boom
“isection  122.: . The assembly .including . channel ‘member
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254 and the track assemblies: 250 and 252 is detached |

from the boom  section 245 -dnd positioned so: that the

forward and aft missile shoes, generally similar to those

:shown in Figs. 10 and 11; are received in the grooves
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284 -and the recess 292, respectively. . The ‘missile and

booster: combination: can then be lifted, by atiachment of.
a suitable hoist to the channel member 254, and raised :

to_a position adjacent the boom section 245, when the
eye-bolts 266 may be engaged in notches 264 for mount-
ing. the missile and booster on the boom. ‘

QObviously many modifications and variations of the
present invention are possible in the light of the above
teachings.” It is therefore to be understood that within
the scope-of the appended claims the invention may be
practiced otherwise than. as specifically described.

What is claimed is:

1..In a launcher for an aerial vehicle, a central column
having a base at the lower end thereof, supporting legs
projecting from said column generally resembling that of
a tripod and including a relatively long forwardly ex-
tending leg.and two relatively short rearwardly extend-
ing legs, each of said legs being formed of a simple truss,
each of said legs being provided with an adjustable foot
at its outer end, a boom pivotally mounted on the upper
end of said .central column, a pair of spaced plates at-
tached to the underside of said boom, each of said plates
being provided with notches along its edges, a pair of
spaced track assemblies, means. interconnecting said track
assemblies, pivotal means carried by said means inter-
connecting said track assemblies and adapted to engage
in said notches, rails carried by said track assemblies and
adapted to releasably receive mating parts on said aerial
vehicle, means between said boom and column for ele-
vating said boom about its pivot including a hydraulic
actuator having a cylinder attached at one end to said
central column and a piston rod working in said cylinder,
said rod being attached to one end of said boom, a stop
rod slideably carried in said cylinder and having one end
pivotally connected to said boom, and adjustable stop
members carried in said stop rod,

2. An arrangement as recited in claim 1, wherein said
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legs are adjustable with respect to said central column

“for pre-stressing said launcher with said aerial vehicle

in position on said boom, thereby enabling said launcher
to withstand the forces accompanying launching of said
aerial vehicle.

3. An arrangement as recited in claim 1, wherein each -

adjustable foot includes a plate, a sleeve carried in said
plate, a ball seat in said sleeve, a ball supported in said
ball seat, and means attaching the ball to 1ts supporting
leg.

4. An arranoement as recited in claim 1, and means
for indicating vertically of said column including a tube
mounted on said central column and having its longi-
tudinal axis parallel to the longitudinal axis of said
central column, said tube being provided with a sight-
ing opening intermediate its ends, a gauge plate havmg
a central aperture therein, said gauge plate being posi-
tioned horizontally in said tube near said sighting open-
ing, a plumb bob suspended within said tube, a wire for
suspending said plumb bob, said wire being attached  at
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10
one end to the upper end of said tube and passing through
said aperture in said gauge plate, and means on said
gauge plate for md1cat1ng when said wire is in the center. .
of said aperture. :
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