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This invention pertains to projectile handling apparatus
for a naval gun turret and more specifically to new and
novel structure thereof for moving projectiles from pro-
jectile stowing space to the turret hoist whereby the
projectiles are thereafter lifted into position adjacent the
suns,

The projectile handling or parbuckling equipment of
this invention is well adapted for use with ammunition
stowage and handling arrangements as shown in Patent
2,456,620 to G. A. Chadwick et al. or the copending
application for a Rapid Fire Gun Turret and Method of
Loading and Firing Same, Serial No. 153,262, filed March
31, 1950, to Philias H. Girouard et al.  The subject matter
of this invention is shown and described but not claimed
in the above mentioned copending application to
Girouard et al. This parbuckling or projectile handling
equipment is of a type adapted for use in gun turrets
wherein the gun mount and loading and firing mecha-
nisms are effectively isolated from the areas occupied
by the projectile stowage facilities. The projectiles are
moved from the stowage level to the gun handling and
firing equipment by means of projectile hoists of gen-
erally conventional arrangement. This invention facili-
tates movement of projectiles from stowage space ad-
jacent or surrounding the hoist and greatly reduces the
manual effort required in moving the projectiles from
these projectile retaining space assemblies to a position
in the hoist chamber proper.

A preferred embodiment of the parbuckling equipment
is described with relationship to a projectile handling flat
structure and hoist assembly structure of the hereinbe-
fore cited copending application but is not to be con-
strued as being limited to such usage. This invention is,
according to a preferred embodiment thereof, well adapt-
ed for use with rapid fire major caliber gun turret as-
semblies whereby a constant supply of projectile ammuni-
tion increments is required to be delivered to the gun
loading and firing equipment. The instant invention ac-
complishes this result without the necessity for large per-
sonnel crews to manually handle and load the hoist of
these rapid fire gun systems. Parbuckling equipment of
the nature of the present invention has been used to permit
satisfactory firing of rapid fire guns of the size, for ex-
ample, of 8" bore at a firing rate of 8 to 11 projectiles or
rounds per minute. This rate of firing is an approximate
increase in speed of handlirig and firing of approximately
3 to 1 over the firing rate of three rounds per minute
for manually or semi-manually loaded and fired guns of
8’ bore. With such rapid handling it is obvious that the
supply of projectiles thereto must be continuous. It is

the provision of adequate facilities for high rate handling
of projectiles that the apparatus embodiment of the pres-
ent invention is intended.

Prior art methods of projectile handling have included
in addition to the manual hand handling, the use of two
wheel truck units for the purpose of picking up the
projectile at the projectile stowage facilities and moving
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the same therefrom to the receiving chamber of the pro-
jectile hoist. At its best these methods require a cer-
tain amount of heavy manual handling during projectile
transfer. .

The projectile handlmg and parbuckling eqmpment of
the instant invention is also adapted for use in receiving
projectiles from the hoist in a projectile stowage flat load-
ing cycle, and in moving the projectiles to a securing
position in the retaining structure of the projectile fiat.
The steady arm mechanism of the instant invention is an
auxiliary handling assembly for use with rapid fire gun
equipment and is located adjacent to the projectile hoist
loading station, It is movable to and from a hoist loading
position at the hoist to and from a pickup position at the
stowage ring assembly. - It is a manually controlled semi-
automatic mechanical arrangement which is power actu-
ated from a gypsy head assembly by a snubbing rope
used therewith. It is used in projectile transfer to grab
projectiles at the stowage securing space or at the projec-
tile hoist as the case may be and to hold the same
securely while in transit. It is also used to eject the
projectile either into the projectile hoist or the projectile
securing structure.

One object of the present invention is the provision of
a new and improved semi-automatic projectile firing
mechanism for use with major-caliber gun turret ammuni-
tion increments in which manual effort in moving projec-
tiles from a stowage space in the gun turret to a hoisting
position is materially reduced over the handling methods
heretofore or now in general use and in which the
possibility of mal-handling or misalignment at the en-
gagement with the projectile hoist is reduced to a mini-
mum,

An additional object of this invention lies.in the pro-
vision of a rapid rate handling mechanism for use with
major -caliber gun turrets stowage ring assemblies.

Another object of this invention lies in the provision
of an improved means of projectile transfer from a posi-
tion adjacent the projectile hoist to a position at the
hoist wherein the projectile is moved along-a prede-
termined path of travel and is held in a steady. posi-
tion during such transfer and in' which tipping, falling,
or misalignment of the projectile during such move-
ment is reduced to zero.

An additional object of this invention is the attainment
of new and improved ‘gun loadmg by -applying only a
minimum of manual effort in guiding the projectile in
its path of movemerit in loading.

Another object. of the invention is the provision of new
and improved control means for handling and guiding
the projectile in its movement from a storage location
remote from the projectile hoist to a transfer position at
the hoist.

‘Another object of the invention is the provision of an
improved parbuckling device for use in transferring pro-
]ectxles from a loaded projectile hoist to a storage cham-
ber in the prolectlle flat remote from the projectile
hoist.

Another object of this invention resides in a new and
improved parbuckling mechanism drive arrangement
whereby the parbuckler receives a projectile from an in-
dexed projectile ring and imparts movement thereto
throngh a transfer cycle to permit discharge of the
projectiles at a position for hoisting into. the projectile
hoist conveyor.

Additionally an object of this invention is to provide a
parbuckling arrangement wherein positive control of the
heavy projectiles is maintained during the full cycle of
movement thereof from a stowage space to the hoist or
vice versa.

Another ob)ect of thls mventton 1s to provide structure
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for moving projectilesto the gun loading hoist regardless
of rolling or list of the'ship; whereby the rate-of fire'may
be maintained under adverse conditions and where the
alignment of the projectile at its hoist position is main-
tamed under all of 'the' above ‘conditions.

A further object 6f the invention is to provide-projectile
handling means for-use with-ship’s™stowage “structure
such that projectiles may be moved freely from the stow-
-age space to the hoist without- interference from  other
ship structure.

Additional objects and advantages of this invention will
-be apparent from the following’ descrlptron of a preferred
embodiment of the invéntion taken’ in-consideration ‘with
‘the accompanying drawings wheréin: )

Fig. 1 is a pictorial cutaway view of -the general ar-
-rangement - of the projectile “hoist-area - of a ‘turret and
shows' the insfalled ‘arrangement “of -the -parbuckling as-
sembly for use.therewith;

Fig. 2 is a pictorial view ‘of the forearm tong, e]ectmg
lever and latch devices of: the:stéady arm’ of Fig. 1 and is
partially ‘cut-away to show-details'of operatxonal elements
therein;

Fig. 3 is a pictorial view showing details of the-steady
arm assembly of the parbuckling mechdnism;

Fig. 4 is a-view of the parbueklingassenibly-in use with
the ‘steady -arm - mechanism - and:-shows -the -parbuckling
mechanism aligned with the projectile in a - position ready
to grab the projectile;

Fig. 5 is an illustration showmg the transferring of the
projectile from a projectile. ring to'a-position oxn- the plat-
form adjacent the hoist;

Fig. 6 is an operational view.showing the- -passing of the
pl'O]eCtlle held by the parbuckling assembly to a  position
in ahgnment with. the_shutters .of the hoist;

Fig. 7 is a pictorial view showing the. position- of the
projectile within the powder.hoist:conveyor on which is
iltustrated the manner of ejecting the projectile through
-the shutters of the pro;ectlle hoist;

Fig. 8 is a view.in. elevation.of details of the structure
of Fig. 2, and showing: the steady arm-and ejecting lever
in a position. for tangential engagement with a projec-
tile; and

Fig. 9 is a view in plan: of the jaw and latch elements
of the forearm tong assembly; and

Fig. 10 is a cutaway pictorial-view of the general ar-
rangement of the parbuckling equipment for a. three. gun
-turret.

Referring now to Figs. 1, 2 and 3 of the drawings:for
a-more complete understandmg of the invention, a show-
ing is made thereon- of a:preferfed .embodiment. of the
steady arm parbuckling: mechanism. ... This mechanism. is
associated with a gypsy head 62 and-gypsy head drive
assembly 63, arranged as shown in Fig. .10 and which is
mounted on a projectile hoist. loading platform 64 .and
driven in a manner- as shown: in the. hereinbefore recited
copending application ‘ to . Girouard -et- al.. .This semi-
automatic mechanical arrangement is manually controlled
and power actuated from this gypsy head by a differen-
tially arranged parbuckling rope :32. This rope serves to
prov1de the power for transitory movement of a projectile
in hoist loading. The projectile .steady.arm- assembly
functions to grab the projectile prior to movement, guide
it during transit, and eject the same: after transfer to the
projectile hoist.- The. device.as illustrated . in. detail in
Fig. 3 comprising a. deck. mounted base assembly 36 in
which is pivotally mounted an upper.arm assembly 39 and
a forearm assembly 15.  The forearm. assembly 15 asso-
ciated therewith.comprises a.handle. bar type control 22,
hingedly mounted in bushings 27 at the connection be-
tween the upper arm members 28.and 29.and the forearm.
A tong action mechanism 20 is-located at the outer.end
‘of the forearm assembly The above mentioned par-
‘buckling rope 32 is attached to the forearm assembly 15
at a mid-point on the bottom thereof and is passed there-
from over a differential pulley. arrangement 34 near the
base for connection with the gypsy head 62. 'The ar-
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.12 and.17 of similar construction.
.ranged to engage the pivoted jaw element 26« of the tong

-the projectile.

.gagement in the slot thereof. -

4

rangement of this rope connectlon is best shown in Fig. 4.
The rope connections of Fig. 3 are modified slightly from
the showing of Fig. 4 in that an additional differential
pulley, not shown, is included to provide a more con-
venient arrangement in the turret.

The tong assembly 28 details shown in Fig. 2 include
a steadying lever 1 pivotally: mounted at 52 in a bearing
which is secured to the lower forward part of the forearm
and associated by means of a pin and slot connection 2
with an ejecting lever 4 having a handle 3 thereon. The
forearm 15 to which the tong member 28 is attached,
additionally includes an offset or angular link 5 of Fig. 8,
pivotally mounted inside the forearm on a pivot 7. Ina
preferred embodiment wherein it is desired to provide
automatic return:of the link 5 the link is provided with
a projection 51 for engagement with a spring 6. It also
includes the pivot bearing 52 for the lower end of the
steadying lever 1. The connecting link 8 is pivotally

‘attached to .the offsst link 5 at @ on one end and to an

upper. latch 12 at the opposite-end. ~ The link 8.is con-

-nected in apivotal arrangement with the latch by means
-of a pin:60. The link 5 is provided with a stop portion
59, arranged to.limit the forward travel of this Jink

and
to fix the forward position of the pivot 9.

. The arrangement-of the forearm 15, Fig. 8, with respect

to.the -ejecting. lever 4 additionally. includes pairs of pro-
jections 46. and 47 respectively on.the forearm and on the
-ejecting lever.

These. projections are provided with mat-
ing flat. surfaces at:-48 and mating arcuate surfaces at 49
and-50. . The forearm is also provided with a stop block
projection :61, which limits -rearward movement of the

‘pivot 9 about the pivot 7. The. function of these projec-

tions is hereinafter set forth in greater detail.
The tong-jaw latch assembly includes the pair of latches
These latches are ar-

mechanism . assembly 29 at their outer end and are pro-
vided with a flat locking surface at 53 for engagement with
a mating portion 54 of the. movable tong jaw 28a. The
latch:elements 12 and 17 are provided with an adjustment

.at. 58 to facilitate the initial positioning of the jaws in

order to. provide the proper tensioning of the jaw about
The latch shaft 11 is provided with a pair
of milled. flats at 55 where it engages the latch element.

‘The latches have a slot at 57 in the end opposite the tong

engaging end, and are arranged to slideably receive the
diametrically opposed flats of the latch shaft in sliding en-
The adjustment is provided
by.means of a set screw at 58. .This screw is moved

.against the shaft to maintain the spacing of the latch

member with respect to the shaft. After the adjustment
has been made. to. properly position the latches with re-
spect to. the jaws in a manner to maintain the desired jaw
tension on a projectile,. the clamp bolts at 13 are locked
to maintain the position of the latch shaft against the set
screw .and to prevent the shaft from sliding 1earward1y in
the latch. The arrangement provided for the lower latch
is"identical with that of the upper latch: the two being

.spaced at opposite ends of the latch shaft.

" The arrangément of these assembled parts is such that
movement. of the lever handle 3 produces movement of
the cam pin at 2 in the camming slot of the ejecting lever
4 as well as providing latch movement of the latch 12
about its latch shaft 11 to a position in engagement with
a latch surface 54 on the inner end of the tong member

:20." One of the tong members of the tong assembly 26

is fixed to the forearm 15 while the other jaw 20a there-
of is arranged for pivotal movement with respect to the
forearm. This movable jaw 20a pivots. about the pivot

‘pin“10.to” provide engagement with a projectile. and it

is ‘maintained-in position by means of a compression
spring shown at 18 and biased between the forearm and
a’ projection thereon. * The forearm. assembly 15 is con-
nected by means of tapered pins, not shown, but posi-
tioned at’14 through the vertical.column 26 of the handle
bar assernbly 22, The¢ spring element 6 of the forearm
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dssembly i3 retained at the end opposite ithe link: by a
cotter key restrained spring support 16. - The latch ele-
ment 17 is a lower latch which functions similarly to
the latch 12. The assembly of the forearm 15 and tong
additionally includes a lug element 19 having therein a
hole 41, It is arranged to receive an eye splice of the
parbuckling cable 32 which cable provides for move-
ment of the projectile -into the projectile hoist.. Pro-
jectile movement along its path is restrained by the guide
members 42.

The handle bar assembly 22 includes a restrained hori-
zontal bar element 23 having a pair; of ‘handles 21 at-
tached at the outer ends thereof. Engagement of the
bar member with the shaft 26 is by means of a squared
shaft portion shown at 24. : .

A lug element 25 serves as a stop and is attached by
suitable means such as welding to the lower portion of
the upright handle bar column immediately, above the
bearing bushing 27 of the upper arm member 29.: This
vertical column which passes' through the forearm. as-
sembly 15 and is. retained by a pin at 14 is similarly
received in a bearing, not shown, at the lower portion
of the upper arm and is .associated with the lower arm
member 28. A vertical shoulder member 304 connects
‘the upper -and lower members 28 and 29 of the upper
arm assembly 30 and is provided with a resiliently coated
stop pad 31 which is adapted to be engaged by the verti-
cal face of the forearm assembly 15. The rope member
32 is shielded and restrained by a guide 33 as it passes
over a sheave or differential pulley assembly 34 which
is mounted on the lower end of the vertical .column 36a
and immediately above the base: member 36. A guard
plate 37 is provided on one side of the base member to
protect the rope from damage by ‘a projectile moved
thereover to the guide rail 42. A bolt element 35 re-
strains the stop lug 39 of the chain assembly 38 which
is arranged to have its hook 40 locked with the lug ele-
ment 19 through the hole 41 provided in the lock mem-
ber. A stop pin 43 is positioned on the upper portion
of the upper arm member 29 to be engaged by the stop
lug 25 of the vertical handle bar column. A parbuckling
rope 32 is arranged such that it may pass over an idler
-pulley 44 through a guide element 45 to the hoist of
the turret.

In operation of the parbuckling assembly of the in-
stant invention the loading of projectiles from their
stowed position on the projectile ring of a turret to the
projectile hoist is. accomplished .mechanically with only
such manual operation as is required to control the de-
vice as it picks up, guides and discharges the projectile
into the hoist. The forearm 15.is adapted to swing
the tong assembly 20 into a projectile receiving position
at the stowage ring whereon its projectile gripping mech-
anism comprising the rigid jaw on the forearm and the
movable jaw 20a engages and removes the projectile
from this stowage ring and transfers it to its discharge
position. ' The construction and arrangement of the ele-
ments of the steady arm assembly 15 is such as to permit
movement thereof with a projectile in a predetermined
orbit which is limited by. projectile contact with the guide
rail 42 as it is moved from the projectile ring to the
hoist receiving chamber. Actuation of the parbuckling
assembly by the gypsy head 62 and gear mechanism 65
associated therewith as shown in Fig. 10 for an upper
projectile flat 64’ is accomplished by means of the cable
32 attached thereto and operated by the motor 66 of
the driven gypsy head 62. The operation of the mech-
anism -is shown in various -successive stages of move-
ment in Figs. 4, 5, 6 and 7 wherein Fig. 4 is a pickup
position and Fig. 7 is a discharge position at the pro-
jectile hoist. Intermediate . positioning of the projectile
in the transfer cycle is shown by Figs. 5 and 6.

‘The facilities shown in the operation drawings of Figs.
6 and 7 for operation of the ejecting lever 4, and the
steadying lever 1 associated thérewith, are shown in
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greater detail in Figs. 2,3, 8 and 9. The ejecting lever
1 is shown in an upright position in Figs. 3 and 8, which
position is maintained during transfer action of the pro-
jectile by the tong assembly 20. In this upright posi-
tion the flat surfaces of the block projection 47 on the
ejecting lever 4 and the pedestal block projection 46 on
the upper portion of the forearm tong 20 are in matched
alignment. When it is desired to eject the projectile
from the tong assembly 20 the ejecting lever handle 3
is pulled rearwardly and is permitted to move upwardly
along the inclined surface of the projection 48 on the
forearm assembly 15. These projections or blocks 46
and 47 prevent rotary movement of the operating lever
4 about the pivot 7 in the offset or angular link 5. This
movement is prevented until the upper block 47 slides
off the pedestal or lower blocks 46 on the forearm. This
upward and backward movement of the pin 9 of the
link 5 and lever connection 8 operates the latch links
12 -and 17 to unlock the movable or pivoted half 20a
of the tong jaw. Thereafter the arcuate movement of
the offset link 5 about the pivot 7 in the forearm as
the lever handle 3 is pulled backwardly provides push-
ing action by the ejecting lever 4 to discharge the pro-
jectile from the jaws 28.  As the handle is moved back
and lifted upwardly slightly by the arcuate path move-
ment of the pivot connection of the bell crank link the
projection 47 on the ejecting lever is permitted to ride
past. the end surface 48 of the pedestal block projection
46 on the forearm and to permit the mating of the curved
or arcuate surfaces 49 and 50 respectively of these two
projections. At this point the flat of the upper projec-
tion block 47 seats on the flat at the end of the arcuate
portion 50 of the pedestal projection 46 to cause the
steadying lever pivot 2 to move in the curved cam slot
of the ejecting lever 4 and to pivot about its lower pivot
52.

The movement of the ejecting lever 4 and steadying
lever ‘1 are maintained in a predetermined relationship
by the cam slot connection between these two lever ele-
ments whereby they function to apply force on the pro-
jectile at such a rate that a common tangent to the pads
of the two lever pads is substantially vertical at all times.
The ejecting lever -handle is thus constrained to cause
the levers to push the projectile from the grip of the
tong element 20a.

The movement of the pivot connection between the
ejecting lever 4 and the offset link 5 additionally provides
movement of the connection with the latch link 8 for
movement of the link to rotate the latches 12 and 17
about the pivot shaft 11 thereof. This disengages these
latches from the pivotal jaw 20a as the handle 3 is moved
rearwardly in the initial ejecting action movement. This
releasing of the grip of the tong jaws on the projectile
permits the ejecting lever 4 to move the projectile from
the tong.

In the picking up action of the device, the operator
pushes the jaws toward a projectile until the pads of the
ejecting lever 4 and of the steadying lever 1 have caused
the ejecting lever to come to a substantially vertical posi-
tion. When the lever 4 is vertical the upper block 47
slides up the arcnate surface 5§ of the pedestal block 46,
over. the top surface 48 thereof and assumes a position
wherein the block flats are substantially aligned. At this
point of movement the latch link 8 moves to cause latch-
ing action of the movable jaw 206a,

The offset link § is additionally provided with a pro-
jecting portion 51 at the bottom thereof for engagement
with the return spring 6. .

The return spring aids in bringing the lever 4 to a ver-
tical position for initial projectile grabbing action. It is
not a necessity as the operator could move the lever handle
to lock the jaws to the projectile. - It does however serve
to relieve him of this work and it simplifies the operation
of the device.

With a device of the instant invention only two men

—
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7
are required to provide projectile parbuckling, -One man
guides - the arm- by means ‘of the -handlebar assembly 22
while the second man opérates the rope 32:at-the gypsy
head 62.

Obviously 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.

The invention- described herein may be manufactured
and used by or for the Governinent of the United States
of America for governmental purposes without payment
of any royalties thereon or therefor.

What is claimed as new and-desired to be seciired by
Letters Patent of the United States is: »

1. A projectile -parbucklirig assembly - of the type for
use with major calibre ammunition  increments, for ship-
board turret hoist loading, which comprises in- combina-
tion, a forearm unit having a tong grabbing element at
the forward -extremity thereof, an upper arm assembly
pivotally connected to the forearm unit at the end oppo-
site said tong element, a vertical column at the oppo-
site-end of the upper arm asseémbly, a base adapted -to
receive the vertical column of the upper arm assembly

and having said upper arm assembly pivotally mounted *

thereon, a handle bar assembly mounted on a -vertical
extension of the pivotal connéction between the forearm
unit and upper arm assembly and having this-extension
secured to the forearm unit and rotatable within the
upper arm assembly of the pivot, a steadying lever, and
an ejecting lever attached to the tong grabbing element
for steadying the projectile during transfer movement
and ejection, the ejecting lever serving to eject the pro-
jectile into a hoist at discharge.

2. A parbuckling device according to claim 1 includ-
ing a driving means for applying power movement to
the tong element of said forearm-unit.

3. The parbuckling assembly of claim 2 wherein the
drive means comprises a sheave pulley attached to the
vertical column above the base for rotation with said
column of the upper arm assembly, and a parbuckling
rope attached to the forearm unit and arranged to pass
over the sheave pulley to impart motion thereto.

4. In combination with a parbuckling device of the
character of claim 3, the inclusion in the drive system
therefore of a power driven gypsy head around which one
end of the parbuckling rope may be attached in a man-
ner whereby drive imparted to said gypsy head will pro-
duce movement of said tong element to mové the pro-
jectile in its loading path for hoist loading.

5. In a projectile handling assembly, a parbuckling
device comprising a pivotally mounted shoulder elément,
an upper arm assembly extending therefrom, a forearm
and tong assembly connected thereto in a manner where-

in the forearm is rotatably mounted and pivotally con- ¥

nected to the lower portion of the upper arm assembly,
a pair of projectile clamping jaws arranged at the for-
ward end of the said forearm and tong assembly, a pro-
jectile steadying means carried by and operatively asso-
ciated with the forearm and tong assembly and an eject-
ing lever device disposed to eject a received projectile
from the clamping jaws after transfer during a loading
cycle, said parbuckling device also comprising control
means for guiding the projectile in a predetermined trans-
fer path, a power drive means. including an element con-
nected to the shoulder element of the upper arm assem-
bly in a manner to provide rotational movemnient there-
to and cable means connecting the forearm assémbly
with the .drive means in a relaticnship capable of im-
parting rotation of the forearm and uppér arm about a
pivotal axis at the shoulder element whereby movement
imparted by the drive means functions to move the fore-
arm and projectile clamping tong assembly from a pro-
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jectile receiving position to a projectile discharge position.

6. The structure of claim 5 further characterized by

the inclusion in-the- foreaim and tong: assembly thereof
of a Jatch méang pivotally' mountéd- on the forearm and
tong - assembly -and -connected through the ejecting lever
by linkage adapted. to corrélate the actuation of the latch
meéans -with movement’ of - the e;ectmg lever, said tong
asseimnbly mcludmg a pair-of clamping jaws comprisiig a
movable jaw member, spring biasing means arfanged to
control the pOSltionai movement of the movable clamp-
ing jaw nigmber; ‘and: means- on- said- movable clamping
tong assembly adapted for engagement with said latch
means which is operatéed by the ejecting lever.

7. A projectile Wandling .steady arm assembly includ-
ing a base member; a-forearm and tong assembly a ver-
tical column element pivotally mounted therein, said ver-
tical column element having an arm assembly extending
therefrom and ‘adapted at -its: opposite end to pivotally
receive -said -fotearm and: tong assembly; control means
mounted-at the pivotal connection therebetween and at-
tached to the foréarm and tong assembly to control move-
ment thereof said:-tong-of the forearm assembly includ-
Ing gripping jaw teans mounted on the outer end por-
tion of the forearm assembly and adapted to seize and
move the received projectile, projectile steadying means
and- projectile ejécting means mounted on the forearm
assembly at the gripping  jaw means and disposed to
engage and steady the-projectile at reception thereof and
for steadylng and ejecting the projectile upon release from
the gripping means.

8. A projectile parbucklmg device comprising a pivot-
ally- mounted shoulder assembly, an upper arm assembly,
a-forearm-assembly and a tong assembly thereon, means
rotatably connecting said forearm assembly with the np-
per arm assembly, a base assembly pivotally receiving and
mounting said-shoulder assembly, said tong assembly in-
cluding -a pair of projéctile clamping jaws arranged at the
forward end of the forearm-assembly, one of which jaws is
pivotally mounted to thé outer erd of the forearm assem-
bly, projectile steadying means associated with said fore-
arm and tong assemnbly-and ‘adapted for movement be-
tween the jaws thereof, an ejecting lever device connected
to the forearm and-arranged to move with the projectile
steadying  means to- eject a retained projectile from the
tong jaws after transfer action during a loading cycle,
latch means pivotally mounted on the forearm assembly,
linkage connecting means connecting the latch means with
the ejecting lever device to correlate the actuation of the
latch means with movement of the ejecting lever, spring
biasing méans- yieldably - arranged- between the mov-
dble and fixed jaws of the tong assembly to control the
initidl movement of the tong jaw, and adjusting means in
the latch means for providing adjustment thereof to secure
a firm grip of the jaws on the projectile.

- 9. The structure of claim 8 further characterized by the
inclusion with said shoulder assembly and base assembly
for shoulder mounting of a control means for guiding the
forearm as it moves a projectile in'a predetermined trans-
fer path, and a drive means connected to the shoulder as-
sembly of the upper arm assembly in a2 manner to provide
rotational movement- thereto, said drive means also being
in connecting relationship With the forearm assembly
whereby driving-action at the upper arm shoulder is im-
parted through the drive means to the forearm to move
the projectile clamping tong thereof in a selectively re-
‘duced angular relationship with the upper arm and from a
projectile receiving posmon to a projectile discharge po-
sition.

10. A pro;ectxle parbuckling device compusmg a pivot-
ally -movnted:shoulder assembly, an upper arm assembly
and a forearmr and tong: assembly, wherein the forearm
is rotatably mounted and pivotally connected to the lower
portion of the upper arm assembly, said forearm tong as-
sembly including a projectile clamping tong having a pair
of jaw elements, oné of said pair of jaw elements being
pivotally mounted on the foréarm, spring means for yield-
ably biasing the movable jaw with respect to the tong jaw
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on the forearm in a manner to control the positional
movement of the movable jaw, a projectile steadying lever
means associated with the forsarm tong and arranged for
movement between the jaws thereof, said steadying means
being pivotally mounted at one end thereof on the fore-
arm, an ejecting lever device arranged to eject a received
projectile from the clamping tong after transfer and dur-
ing a loading cycle, said ejecting lever device including a
handle element and a slidable connection with the steady-
ing lever, latch means pivotally mounted on the forearm
assembly for engagement with the said movable jaw, link-
age connecting the latch means with the ejecting lever, an
offset link pivotally connected to the forearm assembly
at one end thereof and at the opposite end with the eject-
ing lever and said linkage of the latch means in a manner
to correlate the actuation of the latch means to lock the
tong jaws about a projectile with a first movement of the
ejecting lever handle, said ejecting lever handle being addi-
tionally arranged to provide release of the latch means in
a manner whereby it is adapted to initiate movement after
movable jaw unlocking to push the projectile from the
tong jaws, the position of the slidable connection between
the steadying lever and the ejecting lever being such as to
maintain the outer ends of the two lever elements in a
tangential relationship’ with respect to. the projectile
throughout movement thereof.

11. A projectile handling steady arm assembly includ-
ing a base member, a vertical column element pivotaily
mounted on said base member; a second assembly com-
prising a forearm and a tong jaw assembly, an upper arm
assembly pivotaily mounted on said vertical column ele-
ment and extending therefrom said upper arm assembly
being provided with means at the end opposite said verti-
cal column for pivotally receiving said second assembly,
control means mounted on the forearm to initiate clamping
action of the tong jaw assembly about a projectile and to
latch the tong jaw assembly in holding relationship with
a projectile during movement, said control means com-
prising a jaw latch and means for releasing the tong jaw
assembly for ejection of the projectile after transfer, a
lever assembly attached to the forearm means pivotally
mounting and connecting the forearm and said lever as-
sembly, said lever assembly including an ejecting lever
having a handle thereon and a steadying lever slideably
connected therewith and pivotally mounted at an opposite
end with the forearm assembly in a manner whereby an
initial movement of the handle releases the jaws for en-
gagement with the projectile, a second movement thereof
initiating a locking of the tong jaws and a subsequent
movement of the handle after latching releases the jaw
latch and provides movement of the steadying lever and
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the ejecting lever to force the projectile from the tong jaw
assembly.

12. A projectile parbuckling forearm and tong assem-
bly for use in projectile parbuckling which comprises a
pair of jaw elements on the forearm, one of said jaw
elements being pivotally mounted thereon, latch means
for the movable jaw, parbuckling control means includ-
ing a projectile steadying lever and a projecting pro-
jectile ejecting lever, a handle on said ejecting lever,
linkage means connecting the latch means with the han-
dle, and a second linkage means connecting the latch
means and handle with said forearm.

13. In a projectile handling assembly, a parbuckling
device comprising a pivotally mounted shoulder element,
an upper arm assembly having arm portions extending
therefrom, a forearm and tong assembly connected there-
to in a manner wherein the forearm thereof is rotatably
mounted and pivotally connected to the extending por-
tions of the upper arm assembly, a pair of projectile
clamping jaws arranged at the forward end of the said
forearm and tong assembly, a projectile steadying means
mounted for movement with the forearm and tong as-
sembly and an ejecting lever device disposed thereon in
adjacency to the clamping jaws to eject a received pro-
jectile from said forearm and tong assembly after trans-
fer during a loading cycle, said parbuckling device also
comprising control means for guiding the projectile in a
predetermined transfer path, a power drive means in-
cluding an element connected to the upper arm assem-
bly at the shoulder element in a manner to provide ro-
tational movement therefor, cable connecting means con-
necting the forearm and tong assembly with the drive
means in a relationship capable of imparting rotation of
the forearm and tong assembly and upper arm about a
pivotal axis at the shoulder element whereby movement
imparted by the- drive means functions .to reduce the
angular relationship between the forearm and tong as-
sembly and the upper arm assembly and simultaneously
therewith or selectively with respect thereto to provide
rotational drive about the pivotal axis at the shoulder
element, and means operable with movement of said
ejecting lever device for release disengagement of said
projectile from said jaws.
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