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sented by the Secretary of War
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(ClL. 102—49)

14 Claims.
1

The invention described herein may be manu-
factured and used by or for the Government, for
governmental purposes, without the payment to
me of any royalty thereon.

This invention relates, generally, to rocket ap-
paratus, and more specifically to driver rockets
for muzzle-loaded ordnance.

In muzzle-loaded ordnance, such as the 4.2"/
chemical mortar (pages 372 through 378, “Chem-
jeals in War,” by Prentiss, 1937, McGraw-Hill
Book Company, Inc.), the force of gravity is
used to move the loaded projectile or shell from
the muzzle down the mortar tube or barrel into
the firing position. A fixed firing pin at the
tube cap end or base of the mortar, fires the pro-
pellant as soon as the projectile slides back into
the firing position against the firing pin. This

method of loading and firing is satisfactory for.

high-angle fire of the chemical mortar, but is

impossible for low-angle fire at point blank °

ranges, because of insufficient gravitational force
to move the projectile into the firing position.
That is, the mortar barrel must be elevated to
at least a certain minimum angle in order for it
to be operated.

The present invention covers the means which
I have provided. to permit a mortar to be effec-
tively fired not only at low angles of elevation,
but even with the mortar barrel depressed below

the horizontal. Briefly stated, my present inven- 3

tion resides in providing driver rockets or mor-
tars which can be attached to the nose end of a
mortar shell and which will develop sufficient
driving force to drive the shell backward through
the barrel into the firing position. Although
the driver rockets of this invention are found to
be particularly useful in connection with loading
and firing the chemical mortar at all angles of
fire, it will be apparent that. there are numerous
other applications to which such devices may
be put.

Although the present invention has been par-
ticularly made for use with the 4.2’ chemical
mortar, and will be deseribed hereinafter in con-
nection therewith, it will be apparent that it has
general application to all types of muzzle loaded
weapons.

The object of this invention, generally stated,
is the provision of means whereby a mugzzle loaded

mortar may be fired at low angles of elevation, !

and even at angles of depression below the hori-
zontal,

More particularly, an important object of this
invention is to provide a driver rocket or motor
adapted to be attached to the nose end or nose
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fuse of a mortar shell for driving the shell rear-
wardly into a firing position against the firing pin.

Another object of the invention is to provide
such a driver rocket that will be automatically
detached from the shell or projectile to which it
has applied a desired thrust in response to
launching of the projectile,.

Still another object of the invention is to pro-
vide such a driver rocket or motor having a firing
mechanism and suitable safety device to prevent
premature firing,

Other objects and advantages of the invention
will be readily apparent from the following de-
tailed description of the embodiments iltustrated
in the accompanying drawings, in which:

Pigure 1 is a longitudinal, vertical, sectional
view of one embodiment of the invention;

Figure 2 is a left end, elevational view of the
driver rocket shown in Figure 1;

PFigure 3 is a longitudinal, vertical, sectional
view of another form of driver rocket embody-
ing my invention;

Figure 4 is an elevational view, partly in sec-
tion, of still another form of driver rocket and
the nose end o1 a shell to which the driver rocket
may be attached;

Figure 5 is a longitudinal, vertical, sectional
view of another driver rocket forming another
embodiment of the invention;

Figure 6 is a vertical, sectional view of modified
means for fastening the driver rocket of Figure 5
to the nose of a projectile;

Figure 7 is a longitudinal, vertical, sectional
view of another form of rocket motor forming an
embodiment of this invention;

Figure 8 is likewise a longitudinal, vertical,
sectional view of still another driver rocket em-
bodying the present invention;

Figure 9 is a longitudinal, vertical, sectional
view of still another form of driver rocket form-
ing another embeoediment of this invention, the
motor housing being shown separated from the
ignition head; and

Figure 10 is an enlarged perspective view of
the nozzle member of Figure 1.

Referring now particularly to Figures 1 and 2
of the drawings, a driver rocket is shown gen-
erally at 8 comprising a motor housing or casing
10 provided with a nozzle 1i threaded thereinto,
and further provided with a front plug or head
12 threaded into the motor housing (0 and hav-
ing a projecting flange 13. The plug or head 12
is apertured so as to receive a blank cartridge
or primer 14 therein, as shown. The motor hous-
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ing 18 contains a cylindrical powder grain 13
of a rocket-type propellant.

The propellant {5 may be of Russian powder,
about 7%’’ in external diameter and about 1%’
in length. The diameter of the throat of the
nozzle {1 should be about 0.02 square inch. The
inner end of the nozzle t{ may be provided with
several radially arranged ridges 1§ Whic'h serve
as a powder trap supporting the grain {5 while
the gaseous products of combustion pass to the
nozzle between the ridges. The forward or left
end of the powder grain 5 is provided with a
coating of black powder 7, or the like, to assist
in the ignition of the grain. Othér powder such
as H-4 (T-2) may be used by making Suitable
adjustment of dimensions. o )

A supporting sleeve {8 has a reduced section
surrounding a portion of the motor housing 18
and an enlarged section also surrouriding the
left end of the housing 19 and extending there-
from. A shoulder 28 is provided between the two
sectiéns of the sleeve 18 and serves to retdin a
compressionr spring 19 in place in cgopération
with the flange 13 of the plug {2. An ititernally
threaded coupling 2¥ is slidably fitted in the left
ehd of thé slesve 18, and is secured thereto by
means of a shear wiré or pin 22 passing throush
both of these parts,; as shown in Figure 2. Within
the sleeve 8 and between the coupling 2§ and
the plug {3, is provided a slidable plunger or
piston 23 carrying a firing pin: 24. The skirt
portion of the plunger 23 is provided with a pair
of diametrically opposed. slots- 25 through which
the shear pin: 22 eXternds. In order to provide
for the safe firing of thé-driver rocket ¢, a pull
bar 28 is provided which-externds through- suitdable
slots in the sleeve. {§ positioned so that the bar
25 separates the plunger 23 from the blank car-
tridge (4. The slots in the sleésve 18- acéommp-
dating the pull-bar 28 aré made longer thin- the
width- of the pull bar 26 s¢ that it may shift in
position axially of the driver uwnit &. The pull
bar 26 may be provided with a ring 27 at one
end to which & pull cord may be secured.

The driver roeket 8, having been described in
detail, its mode of operation is as follows:

The coupling 2! is screwsd on o the front or
nose of a projectile. As it is screwed on, the
end of the projecting stud or thread on the pro-

jectile nose engages and pushes the member 23 5

further into the sleeve (8 thereby pushing against
the pull bar 23 which in bturn moves the head
plug {2 to compress the spring 18, In Fig. 1,
the driver unit parts are illustrated in. the com-
pressed or loaded position, although the nose
.of the projectile which supports the unit is not
shown. The projectile with the driver wunit
screwed thereon is then loaded into the muzzle of
a gun or mortar and the unit is ready for firing
and. to exert a thrust to push the projectile from
the muzzle back into the firing position. The
driver rocket is operated by withdrawing the
pull bar 26 by hand. As the pull bar 2§ is with-
drawn, the spring 18 forces the motor housing
{0, nozzle {i -and the plug {3 toward the pro-
jectile until the firing pin 24 engages the head
of the cartridge {4 thereby firing the cartridge.
The firing of the cartridge i4 ignites the black
powder [7 on the end of the propellant grain I5
and thus ignites the propellant. As the grain
i5 burns the combustion gases escape from the
motor housmg 1§ through the nozzle .{{ exerting
a thrust through the housifig {8 and the plig i2
orl thie member 3 which béing in contact with
the end of the projectile applies. the thiust to
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the projectile to push it rearwardly through the
gun barrel into the firing position. When used
in connection with the chemical warfare service
mortar the movement of the projectile to the fir-
ing position is such as to fire the propellant
charge by percussion as it seats in the firing
position against the breech firing pin of the mor-
tar. The charge 5 of the driver rodket burns
il aboutt 0.2 secofid to éxért 4 dFivifg thrust of
about 49 pounds. When the projectile propellant
is ignited, the forward acceleration of the pro-
jectile: is sufficient to shear the pin or wire 22
which releases the sleeve 18 from coupling mem-
ber 24. By providing a shear pin 22 that will
shear at about a 208 pound thrust, the pin is not
sheared by the 40 pound thrust of the driver
rocket, but is sheared by the 600 pound thrust
of the accelerating projectile as it leaves the gun.
After the pin 22 shears, and the accelerating
motion of the projectile has stopped, the com-
pression of the spring 19 wiil eject the driver
rocket unit fromi the path of the projectils, leav-
ing the eoupling member ¥l on the Hose of the
projectile.

Referring now o the construction shoWwn in
Figire 3 of the drawmgs a driver rockét is indi=
cated generally at 29 Wwhich is iRt ge‘neral similay
to thé driver rocket' § of Figtires 1 dand 2. The
rocket motor 2§ combrises a mdtor housing 38,
a nozzle 3t, a plug or Head 32, a propellant grdin
85-and a fring cartudge 36, The plug 32 is €=
lindrical in shaps and it§ right énd is thieaded

“iito the motor housinig 36 'The blank éarfridge

34 is sested il a central hole provided therelol
in the plig 32, and is held i this seated posi=
fion by 4 t1ansverue Wire 38 eXtending through
the plug 3% A firing pin 31, surrotindéd by a
compréssionn spring 88, i§ carvied within theé
extended portiont of the plug 8%. A coupling
memiber 39 is attached to the plug %2 by & shesr
wire or pin 48, gind the firing pin $% is séetired
to the coupliig member 38 by & pull pin 6% bar
&f. The eoupliniz 3§ ig provided with' g threaded
éxtension or stem 42 adapteéd to be serewed ints

: the nose of a projectile so as to attach the driver

rocket 4§ tHereto. A plurality of sliddble pins
43 éxteénd in parallel through the colipling iném-
ber 39, sad have heads 44 gdapted to engage a
washer 45 abutumg the left end of ’che sprmc .5&

When the diriver tinit 29 is aftached fo the nes
of a projectile, sucli as & 4.2 mortar sheéll, by
screwifig the stud 42 irito the nose tilbe, the ros
pmhes theé ping 43 tH irotigh the couphng e
ber #F go that the ends 44 bear against the
washer 45 and compress the spring 88. Wher it
is desired to fire the driver rocket 29, the puﬂ
pin &t is withdrawn perr*nttmg {ne sprmg 38
to drive the firirig pin 37 agaitst the blank
cartridge or primier 34 so 45 to Sef it off, The
brither 34 fires the charge 35 withiw the motor
housing 3§ which burns to deliver the desired
drive or thrust to the projectile. THe ricde of
operation is thus siniilar fo that of the constriic=
tiosl shown in Figures 1 anid 2. AS fhe préjectile
accelerates in forward moverment oft bemg fired
from the mortar the shedr Wwire 64 is shedred
thereby releasmg the main portion of thg dyiver
rocket 2§ front the couplitig meniber 4§ s¢ that
the former may be pushed by the spring 38
from the path of the projéctile.

The riodified constriction indicated générally
at 49 in Figure 4, is in general like the constriig=
tions previously described except- tHat the' driver
rocket body niember 58 is provided with radially
extending - fins or vanes 5f,- This constriiction
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serves to automatically detach the driver rocket
49 from the nose of a projectile 52 due to the
rotation of the projectile as it is fired from a
rifled barrel or tube. The vanes 51 are of such
area as to tend.to prevent the driver rocket 43
from rotating as fast as the projectile, thereby
serving to unscrew the driver rocket 49 from
the threaded extension 53 or projectile nose.
The driver rocket 49 includes a firing pin 54, a
pull bar 55 and a firing pin spring §6. A retainer
or plunger 51 is provided which slidably fits over
a stem extension of the firing pin 54, as shown,
and serves to compress the spring 568 when the
driver rocket 49 is screwed on to the threaded
end 53. Upon pulling the bar 55 the firing pin
54 s released -and serves to set off -the propeilant
in the motor section (not shown) of the driver
rocket 48.

In Figure 5 of the drawings, a modified con-
struction is shown including means for detacha-
bly. securing a driver rocket 59 to the tapered
nose 60 of a projectile. The driver rocket 58 in-
cludes a motor 62 provided with a nozzie 63 and
a powder trap 64. The forward or left end of
the motor housing 62 is closed by a plug 65 aper-
tured to accommodate a bilank cartridge 66. A
sleeve 67 is threadedly secured to the left end
of the motor housing 62 and is provided with a
ring 68, as shown. The ring 68 incloses a cen-
trally threaded ring 68 having the same diame-
ter as the. sleeve 67, the ring 69 being screwed
on to the threaded ring member &i{. Radially
extending shear pins 78 serve to initially secure
the sleeve 671 to the ring 68 and {o secure the
ring 68 to the ring member 69.

Within the sleeve 67 and attached to the plug
65 by machine screws (not shown) is a plate TI.
The plate 171 holds the cartridge 66 in place and
carries a firing wedge 72 on a spring arm 13 in a
position to be driven through an opening in the
plate Tl so as to fire cartridge 66. The plate T4
also supports a stem 74. Opposing washers or
plungers 15 and 716, separated by a collar 11, are
slidably mounted on the stem 74 and retain a
compression spring 718 therebetween. A pull pin
19 extends through the sleeve 61 from side to
side to prevent the washer 16 from contacting
the firing wedge 72 until it is desired to fire
cartridge 66. A cylindrical grain of rocket type
propellant (not shown) is carried in the rocket
motor housing 62 as in the driver rocket 9 of
Figure 1.

The method of operation of the driver rocket
88 of Figure 5 will now be described. The ring
member 61 is secured to the nose 60 of a pro-
jectile by cement or the like. The driver rocket
carrying rings 88 and 69 is secured to the ring
member 61 by screwing thereon. As the ring
€9.is secured to the ring member 61, the end of
the projectile nose 60 engages and urges the
washer 15 to the right along the stud 74 com-
pressing the spring 78. The pull pin 79 abuts
against the washer 76 preventing the latter from
engaging the firing wedge 72. When it is de-
sired to fire the driver rocket, the pull pin 78
is manually withdrawn permitting the spring 78
to push the washer 76 into engagement with the
firing wedge 72 which latter then strikes the
cartridge 66 to fire the same. When the car-
tridge 66 is fired, it ignites the rocket-type pro-
pellant in the motor chamber 62. The products
of combustion from chamber 62 exhaust through
nozzle 63 creating a driving thrust to the left to
drive the projectile 60 into its firing position as
explained hereinbefore, The drive thrust of the
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driver rocket is not sufficient to shear the pins
70. When the projectile itself fires and moves
to the right, its accelerating force is sufficient to
shear the pins 18. The driver rocket §9 is then
free to fall away from the projectile nose 60, and
drops out of the path of fiight of the projectile.

In Figure 6 of the drawings a modified con-
struction is shown whereby the driver rocket %9
of Figure 5 may be attached to the nose 60.
This modified construction involves three rings
80, 81 and 82 connected by shear pins 83, as
shown. The accelerating force is sufficient to
shear the pins 83.

In an effort to simplify and lighten the driver
rocket constructions described above in connec-

- tion with Figures-1 through 6; the modified de-
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sign indicated generally at 90 in Figure 7 of the
drawings was developed. The driver rocket 90
represents approximately fifty percent reduc-
tion in weight and also eliminates the hazard of
flying rings which exist in connection with
driver rocket 59 of Figures 5 and 6. The driver
rocket 90 comprises a rocket motor 8{ having a
nozzle 92 screwed into the rear or right end
thereof. The inner face of the nozzle 92 is pro-
vided with radial ridges 93 which constitute a
powder trap for the powder grain (not shown)
retained in the chamber of the motor 91. The
forward or left end of the motor 91 is a thickened
section 94 and has an L-shaped opening 95
formed therein. = 'The short leg of the opening
§5 opens into the powder chamber while the
long leg is tapped at its outer end so as to receive
a firing pin holder 96. A blank cartridge 97 is
held in place by the plug 96.

In order to ignite or fire the blank cartridge
91, a firing pin 180 is provided which is slidably
retained in the holder or plug 96. The firing
pin 108 is adapted to be driven against the blank
cartridge 97 by a hammer 18! carried on one
end of a leaf spring 102. The leaf spring (02 is
secured at its opposite end to a projection 103
formed on a washer 104. The washer 1984 is re-
tained in place between the motor housing 81
and the nozzle 92, as shown. The hammer (04
is held away from the firing pin {00 by means
of a flange 105 formed on the head of a pin 106
which extends crosswise through a hole provided
therefor in the thickened section 94. A pull cord
107 with a pull 108 are provided for withdrawing
the pin 106.

In order to attach the driver rocket 90 to the
nose end or fuse of a mortar shell, an internally
threaded ring (10 is provided which is adapted
to be screwed on to the nose end or fuse. The
ring 110 is secured to the motor 91 by means of
two sets of pins tii, 112 which meet in an in-
termediate ring 113 therebetween. Registering
holes are provided in the opposing ends of the
thickened section 94 and the ring 118 so as to
receive the ends of the pins (il and {12. The
recesses or holes for the pins 1i2 in the thick-
ened end 84 are of such a depth that the pins
{12 can extend thereinto to about one-half the
length thereof, while the receiving holes in the
ring 110 for the pins (11 are of such a depth
that they can accommodate the full length of the
pins {1, However, in the initial assembly of the
driver rocket 96 the pins 1{i abut against the
ends of the pins 112 and extend only about half-
way into the holes provided therefor in the ring
110, as shown in the drawings.

In operation, the driver rocket 90 is screwed
on to the nose end or fuse of a mortar shell, and
the shell is then positioned in the muzzle end
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-FHE diameter of the pifiy 11 4nd 112 May be
8§ large s the rifigs FE0 arig 113 will périnit.
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constroction, thé driver rocket ihdicated general=
Iy at 115 i Figlre 8 bf the dra\Vmgs Wag pro-
vided. The driver rocket 15 comprises a Lody
118 having & Iotdr section HT and a sorhiewhat
ehlatged adaptor séction 18 A nozzle 126 i3
screwed itito the rear end of thb motbr seétion
47 dnd a powder girgin (21 1§ secnred tHerein
between & powder trap 122 formed on the inner
face of the nbzele 128 dfid a Wwasher 123, The
fiting pin arrangemient. for the driver rocket 115
is similar to that of tHe diriver rocket 89 in Figuré
T. TFhat is, & Aring Pin 124 is carried in a: phug
125 which also sErves to tetain 4 blank cartridge
126 in its sédted positich. Hamtder 127 carried
by a leaf spiing (28 is Brovidéd tb strike the
firing pin 24. The hamimer 27 is normal ly
Separated froth the firihg pin 124 By hedns pf
& cup=Shaped §téaxiping 12% édrriéd on. the pin
139. The pin 138 extends through a trafisverde
hele provided therefor in: the adaptor section. 118,
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118 & safsty bin #32 is dispoSed withif the hele
and has a thickénsd sédtion 33 and & leda.r,ed
section (24, A comgresdon sbrivg 139 iy Bro<
vidded which serves to bBias uhe P 132 ot oir
t'le hou movmed tHefefor in t’we gectici I8

iHe pin 432 is inRertsd fw RS
hols; thn end Sf the Hole is titaten &t 165 0pn
end 35 so that the enlarzed scetiod 138 of thB
pia !32 cannot bass  thersput: ThHe thlckened
segtioh 183 is of sirel size as o Br event the
dimwal of the pin 139; HoWevsr, tl d
didgrnetér zectipd (28 {3 smal’ e‘mugn b6 peridit
the pin 3% toclear it:

The forwabld or Teft &fd bl tHé sectich 118 i3

ihternally thieaded Su st to pérmiit attachment i

of thie driver rockdt {45 to the nose
of a mortar projectils: Wheré thé thredded seh-
tion ends, & eircumierentidl Shearing aroove 181
ig forined in' the section |18 56 a§ t6 provide &
reducéd thicknésg section,
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It operation tHe drivér focket 15 is scréwed on
to' a- mettar projectile which is thed- plaesd in
thé muzzle' bf a mortar barrél. As thé ariver
tocket 115 is beinig seréwed on to the projectile;
the nos8 abuts against the outér end of the pin
I32 so as to push it inwardly against the fdrce
When- the driver rocket H§

is ﬂﬂly serewed on to the prOJeemle the pin 132
will have hegd pished in sufﬁmently so that the

0 enlarged seetion 133 no longér engages the re-

diiced sectivn: $31 of the pin £30; thereby pei=
mlttmg the withdrawal of the pin 130 ab Wilk
The aecéleration of the projeetile from the fioftay
promdes sufficient set-back to sheaf the seetiont
(8 at the sroové 13% thereby permittideg thé
driver rocket 115 to be separated from thé pro:
jéctité. - The section §18 is imade froim Plastié
which is particularly suitable for this type of
ghearing arrangeméaht, -

T the Figure 9§ df the drawmgs a §till furthes
modified form of driver rocket 149 is showit foim=
prising a rocket motdr Mf and & combitigd
adapte1 and ﬁl Ty mechémcm holder MZ The

eHd- of the ke tion 2% so- g5 o abit ashinst u
washer 14§ carried in the iaster. A central sléeve
b44 ig carrlcd frotir ’he wasfier or disé {48 which
Serves as & suide-way for thé éiiarged head of
o firing pin 85 Fhé end of thHe tube 44 i8
turned iwardly so’ a¥ to prévent withdrawal of
the énlarged: ﬁrmg pirt head merefrom The
end of the firittg pinr 145 is secured fo-& washer
145, by soldering or otherwise; and the washer
136 is in turn-sécured %o thée end of 4 iembes
187, The member-i4T éoiprisss o thbtilai secz
tiori to the cuber end of which thé washer 146
is secured; dnd & Hange siction 14§ Which re=
taifis oné eid of & compre551 i §Bring 150, The
meémber 147 i& rétained in tHe position shown by
mieans of & pin {5 extending trafsvérsely déross
the adantoy section 147,

The cuter end of the spring 15§ is retained by
means of a meriber 152 Having & fange s8¢tisn
{863 and o tubular section (59: The tubular seo=
tion §54 is tuined in so 85 to slidably ergage the
exterior of the mermber 87T, A Wi akened
frangible section 18§ is prévided iH tHé adaptsy
142,

In operation, the drived rocket 140 is serewed
on to the nose end ot fusé of & meértar pir OJectﬂe
As it is Being screwed on; the end of t4é 5 plOJe I
bears against the flange section {53 so asto &
press the sprmg {50, In tHe attachéed position,
the end 6f the projectile retsins the Axngs 53 it
a fixed positien: Whern it i$ désiréd to fre the
round, the pull pin 154 i§ withdrawn thEreb
leasing the memBer {471 $o tHat it ¢
right. Ag it movés, the memper 47 cariiés tha
firihg pin 145 with it and causés it o strike
against the Llank éa iidge £58; thereby eneérgizs
mg‘ tme 1ocket mot

: Ml as descrlbed heér etofoke

descrlbed heretoiore wilt deﬁend upoil tie ré-
qL nemen s de ided 1 upon That 1s a dec1510n 1s

which: it 1§ desued to g.se a partlcular type of
mortar. 'The
the maxiriim

ght of #he nidtar sliells o pe-.

i15ed beiflg knoWwh; thé difver rocket can be da= ™

sigriéd so ad to produce an adequate thrust _'o
deliver the projectilé or stiell with sufficiént Io.‘ :
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tothe rear end of a motar tube or barrel to ignite
the'same. A number of driver rockets embodying
this ihvention have been made and successively
tested with the 4.2 chemical mortar. Cf course,
the same principles would apply to any type of
muzzle-loaded mortar.

Sinee certain further changes may be made in
the foregoing constructions and different em-
bodiments of the invention may be made without
departing from the scope of the invention, it is
intended that all matter described hereiofore
or shown in ‘the accompanying drawings be in-
terpreted as illustrative and not in a limiting
sense. :

I claim:

1. Tn combination, a mortar shell adapted to be
fired from a, muzzle-losding mortar, and a driver
rocket ‘secured to the nose end of szid mortar
ghell, said driver rocket comprising a casing hav-
ing g forwardly-opening nozzle, a charge of pro-
pellant in said casing in communication with said
nozzle, and means to-ignite said propellant 0
thereby drive said shell rearwardly.

2. A driver rocket device comprising in com-
bination, a motor housing for containing a pro-
pellant charge, a nozzle secured to one end of
said housing, a head secured to the opposite end
of said housing, said head having an aperture
therein to receive a blank cartridge, a firing pin
carried within said head, a spring in engagement
with said pin, and a coupling element for secur-
ing said head to an object to be driven, said
spring being compressed in responss to operation
of said coupling element to secure said head to
the object to be driven.

3. A driver rocket device for use in driving a
muzzle loaded ordnance projectile from the
muzzle to the firing position in a gun, compris-
ing s motor housing for containing a propellant
charge, a nozzle at one end of said housing, a
head at the opposite end of said housing, ignition
means carried by said head for igniting said
charge, coupling means detachably connected to
said head and operable to fasten said device to
the nose of said projectile, and means responsive
to operation of said fastening means to arm said
ignition means.

4. A driver rocket device comprising, in com-
bination, a motor housing, a discharge nozzle se-
cured at one end of said motor housing, means
for closing the opposite end of said motor hous-
ing, an L-shaped opening provided in said closed
end with a leg opening into the motor housing,
and the other leg opening to the side of said
motor housing, a primer secured in said side leg
of the opening, a firing pin, firing pin holding
means also in said side leg of the opening serving
to retain said primer in place and to hold szid
firing pin in a position to strike the cartridge, a
hammer for striking said firing pin, spring means
for urging said hammer to strike said firing pin,
and firing means adapted to normally separate
said hammer from said firing pin and manually
withdrawable to simultaneously bias said spring
means and then release said hammer to detonate
said primer.

5. The combination with a motar shell adapted
to be fired by translation rearwardly from muzzie
to breech within the barrel of a mortar, said sheil

having a, nose, of a driver rocket comprising, a :

casing, means operable to attach said ecasing to
the nose of said shell, a forwardly directed nowzie
secured to the forward end of said casing, a pro-
pellant charge within said ecasing in communi-
cation with said nozzle, and means within; said
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casing to ignite said charge to thereby propel
said rocket and shell rearwardly within the
mortar barrel. :

6. The combination with a shell having a pro-
pelling charge ignited in response to rearward
translation of said shell within a gun barrel from
the muzzle thereof, of a driver rocket adapted fo
be attached to the nose of said shell and com-
prising a  casing, a forwardly directed nozzle
closing the forward end of said casing, a pro-
pelling charge in said casing, percussion means
operable to ignite said charge, a spring adapted,
when -tensioned, to urge said percussion means
into - charge~igniting movement, and means re-
sponsive. to attachment of said rocket to said
shell, to tension said spring.

7. A driver rocket comprising a casing, a nozzle
secured to the forward end of said casing and in
communication with said casing, a propellant
charge in said casing, normally safe percussion
firing means carried by said casing and operable
to ignite said charge, means operable to attach
said casing to the nose of a shell with said nozzle
directly forwardly, and means responsive to op-
eration of said attachment means to arm said
percussion firing means.

8. In a driver rocket, a motor housing, a nozzle
and a head secured to and closing respective ends
of said housing, a propellant charge in said hous-
ing, a primer carried by said head for igniting
said charge, a firing pin slidable in said head to
detonate said primer, a spring in said head and
operable when stressed, to urge said firing pin
into detonating relation with said primer, screw
means united with said head for atfaching said
rocket to an object to be driven, and means re-
sponsive to turning of said screw means in at-
taching said rocket to an object, to stress said
spring.

9. A rocket as recited in claim 8, and a safety
pin connecting said firing pin and screw means,
said safety pin being withdrawable to free said
firing pin to the action of said spring.

10. A rocket device as recited in claim 4, safety
means normally operative to prevent withdrawal
of said firing means, and means responsive to
attachment of said device to a mortar shell for
driving the same, to render said safety means
inoperative, whereby said firing means may be
withdrawn.

11. In combination with a mortar shell
adapted to be fired by translation rearwardly in
and along a mortar barrel from the muzzle there-
of, a driver rocket, a propelling charge in said
rocket means operable to connect said rocket to
the nose of said shell in position to translate the
same rearwardly, normally inoperable firing
means for igniting said propelling charge, and
means responsive to operation of said connecting
means in connecting said rocket to a shell, to
render said firing means manually operable.

12. In a driver rocket, a housing having a for-
wardly-directed nozzle at its forward end, a plug
closing the rear end of said housing, a primer

- mounted in an aperture in said plug in position

to ignite a propellant charge in said housing, &
slesve secursd to said housing and extending
rearwardly therefrom, first and second washers
reciprocably fitting said sleeve, a spring inter-
posed between said washers, a firing pin carried
by said plug and adapted to detonate said primer
on impact by said first washer, manually-with-
drawable safety means normally preventing im-
pingement of said first washer against said firing
pin, and means operable to simultaneously at-
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tach said sleeve to the nose of a shell and to
force said second washer toward said first washer
to thereby stress said spring and urge said first
washer into.defonating 1mp1ngement against said
firing pin.

13. A driver rocket as recited in claim 12, said
attaching means comprising 2 first ring, a second
ring fitting over and about said first ring and
sald sleeve, and radial shear pins connecting said
first and second rings and said secend ring and
sleeve.

14. A driver rocket device comprising, in com-
bination, a motor heusing, a propelling charge in
said heusing, a diseharge nozzle closing one end
of said mator-housing, plug means closing the
opposite end of said motor housing, a primer
mounted in said plug means and adapted to fire
said propelling charge, a firing pin mounted in a
striking position relative to said primer and nor-
mally biased away therefrom, an igniter casing
secured to said motor housing at the end op-
posite said nozzle, plunger means disposed wlthm
said casing and adapted to strike said firing pin
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to detonate said primer, normally -unstressed
spring means in said casing and Stressable to

-urge said plunger 1nto firing movement removs

means for couphng said driver- rocket £70) the _frpnt.,

end of a mortar shell, and means responsive to

operation of said coupling means in connecting

said device to a shell, to stress said spring means.
CLARENCE N. HICKMAN.
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