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'f shells from the
takes place at a loading station to which a series of shell
- holders on the hoist conveyor are brenght one at a

time, c:tl.nrmﬂr each eperetren of the hoist.
l-mentroned control means is operated, in accordance with
- a further feature of the invention, by and at the end of -
- each operation of the hoist conveyor, to bring a sensing
device into the shell receiving space asseerated with- that -~

‘holder which is moved to the loadrng station.. From one
~ standpoint, this control means is constructed and arranged .
to operate in respense to the engagement of a sensing

device with a shell in an already loaded holder to prevent
~ another shell from being delivered to this holder.

Unlted States Patent 0

3101647

fﬁce

| 31@16-{? IR
Al‘t!ﬂ MUNJELTE @N HM DLHNG A“PAPA’E‘US

. trerr of New Jersey

Filed Apr. 4, 1952, Ser. No. 280, 524
M Cﬁarme (Cl 89-—-—%)

_upon the movement of a sensing device into the shell -

recelving space of an empt holder the drivin
Chester . Greene, Lynn, Mess.a assignor te United gﬂme L g sp pty e driving

- Machinery @erperetren [Kiemington, . 5y 2 eereereu

ﬂ"-e-ei

another standpornt the eentrel means is so arranged that .

eehe—

~ nism for. that magazine conveyor heldmﬂ* the type- of
~ ammunition seleeted by the gunner s 1ctuated to ‘cause
- the leading shell on that eenreyer te be delrvered te

L the hoist . CONveyor.

ThlS mVennen rela,tes te emmunrtron handhne epperetns "

and is' illustrated herein as embodred in a magazine and "
.a hoist" for supplyme ‘ammunition autemetreaﬂy to a

- rammer of the type disclosed in an application of Charles
| '.:J Gross, Serial No. 280,498, filed on April 4, 1952.

The: abeve—mentrened rammer is adapted for use 'wrth

. *be fired.

. Asisusual in gun rnstallatrene eboard a snrp, the a.beve---.-
._mentrened gun and rammer, together with the ammuni-
- tion handling apparatus disclosed herein, are arranged as
La unitary structure cepa,ble of berng metalled upon or “
. removed from the ship in one -assembly. ‘Moreover, in
o _ft]:us kind of rnstal]atren the ammunition is stored a con- -
. siderable distance from the gun in a magazine below the

~ deck, and is carried from the. magazine -to the vicinity of.
~ the gun by a hoist.

To this end, and in aeeerdanee with one feature ef this

either magazine conveyor to a hoist conveyor, and with
- driving means for each magazrne conveyor, control means,

~ arranged to be operated in synchronism- with the ‘hoist
. .conveyor, for aetuetlng both - the driving means for the
~ selected magazine conveyor and the mechanism for trans-
ferring the shel
conveyer. Thus, in the usual eperatmn in the illustrative
apparatus, for every shell which is delivered
- hoist to the rammer, another shell is delivered from the

from this magazine eenveyer to the hoist

from the

magazine to the herst at the end ef each operatrng eyele

o ef the hoist.

In each eernpertrnent of the rnegezrne the tnansfer of
1agazine conveyor to the hoist CONVeyor

The above-

filed on April 4, 19_:12 newfl5

From

o .a guln of the type drselesed in an application of A.D, Will- |
. hauck, Serial No. 280,468,
~ Patent No. 2,779,242, and is e,rrenged to carry @ shell
~from one side of the gun into alinement therewith, to
- project the shell into the gun chamber; ‘which causes the
. gun, autematreally to be fired, and then to return to its
~original ‘position in readrness to recerve the next Sheﬂ te_

20

‘conveyor onto the heret conveyor.

In accordance with a further fea,tnre ef the mventren |

~each shell holder upon the hoist conveyor comprises -grip-
~pers which are closed against a shell by means of a spring
10 loaded toggle connecting the grippers, the grippers also

" being constructed and arranged to sustain the weight of

the shell ‘during its delivery onto the holder by engage-
ment with a shoulder on the shell. " In order to tﬁaeﬂrtate'

the delivery of the shell to a holder novel. means is -
 provided, at the leadmg station for separatrn:, the grip-
_pers, this means being operated in.; reepense to the engage-
ment.of the shell therewith as it is moved by the above-

mentioned transferring me ehe_nrsrn from the magazine
‘This means, as illus-

" trated herein, comprises a gete arranged to’ swing out:

39

- deseubed in greater detail with reference to the accom-

- panying drawings, showing g an illustrative embodiment
thereof, and will be deﬁned in the elanns

*invention, the illustrated apparatus includes, with a maga-
. zine having two compartments, one for each of two dif-
. ferent kinds of ammunition, a conveyor for each compart-

- ment, meehanrsrn for transferrrng the leading shell on

45

40

' of the path of the shell as it is moved past the gate, and -

which later, afier the shell has been moved into the

| holder, swings back into 1te original’ position therebyi

_2“5:__perm1tt1ncr the grippers to close against the shell.

invention is also to be recegmzed n 1n1preved rnee:ns

for delivering the shells from the hoist: conveyor to the B
_ rammer at one side thereof, without requiring any other -

power than that derived from the momentum of the shell

30 which is. nnparted to it by the conveyor, this means in- -
| The magazine and hoist each com- -
o _rprrse a conveyor, the megezrne cenveyer having a ca-
. _rpaerty sufficient to permit a burst of continnous rapid fir-
- 1nrg of :censrderable length befere reloafirng Of the maga—
- zine is required. o .

It is an object of the rnventren to prnvrde an. mlproved el
| -_emmumtren handling apparatus, including cooperating
. magazine and hoist conveyors, for supplyrn-rr shells of -
- either of two kinds, as selected by the ;gunner, with a fre-
~ quency equal to or greater than that of the firing cyele of
- -the gun, so that the rate of fire of the gun Wﬂl not be-

~ limited by the Supply of ammunition.

- cluding provision for: releasrng the shell from the - con- '
- veyor, as well as for depositing the shell upen the ram-
mer with a movement which is transverse to the direc-

- tion of the | movement nnparted to the she]l by the con-
'-veyer |

These and other featuaes ef the 1nventren erl nnw be

‘In the drawrnﬂs . . | .
FIG. 1 is a srde elevatron crf a gun turret rneludrnt,

o the ammunition hendlmg apparatus provided by the  in- .'
vention in its operative relation with respect to a ram-

-mer and ‘a Ignn the turret and its meu:nt berng shown in
“section; ' | |

- FiIG. 2 1'5”3, plan view. of the gun, Lhe rammer, and that -

- part of the hoist which is above the base of the turret;

50

~FIG. 3 is a plan view of the magazine as viewed from

 the level of the deck on which the turret is mounted, the S
loedrng station of the upper eompertment of the maga- .. .

- zine being shown in section:

- FIG. 41s an enlarged plan. vrewnef a pe.rt of the mage-' ': '
- Zine, meludrng the npper leedmg stetron shown n FIG -

| e

- FIG. 5 is:a secuenal srde elevatmn of a ]part ef the
'jmaigazrne the seetren ibemg taken alonﬂ* the hne V——V_ S

| _'111 FiG, 4

60:.

. FIG. 6 is a seetrenal rear elevatron ef a part of the
_magezrne the seetron berng taken laleng the hne VI—VI
in FIG. 4; o | S |

FIG 7 is a seetronal s1de elevatren ofa part of the

~ magazine, the seetlon =be1ng taken aleng the hne VII-—' |

| VH m FIG 4;

FIG 8isa seetmnel srde eleva.non shewrnw the 1oad-"- ”

ing station of the lower compartment. of the megezrne' Co
“the seetren bemg mdrcated ﬂ)y the Irne VIH—-—-—VHI in

 : FIG 4

- FIG. 9 1S a seetrenal srde elevatren ef the upper portren"_

- :..ef the hoist;

FIG. 10 is a seetrenal View ef the npper ]part ef the' |

5 'herst ﬂlustretrng a shell in a holder on the hoist just be-

Patented Ang. 27,1963



L ployed in the mechanis
~ - -the magazine CONVeYors. |
-+ For convenience of illustration and descrlptwn only. '
o the right-hand gun 10 (FIG. 1) of a dual mount, together
- with the associated rammer 12, and ammunition handling =
 apparatus comprising a hoist 14 and magazine 16, are 20
R -:shown in the drawings and will be described below. =

o zine (FIG. 8).

- zine. -

| | : projectﬂe

 in elevation.

U .fore the shell 1S released from the holder, the section
" being taken along the line X—X in FIG. 9;

- . FIG. 11 1is a sectional view similar to FIG 10 and

) _1]lustrat111g the release of the shell from the shell holders;

- - FIG. 12 is a sectional plan view illustrating the relatlon :

', '-of the transfer tray to the ram

- ver when the transfer of
~ the shell from the hoist to the rammer beglns the section .

3,101,647

loadmg statwns

FIG 13 13 a side elevatton ef a portlon ef the drwmg "

N 'mechams 1 for the magazine conveyors;

in FIG. 13,

- 10
FIG 14 is a sectional elevation of the mechanism. shown' o

the section bemg taken along the lme |
o XIV—-—XIV and o |

- FIG..15.4s a dlagram of electrlcal mnneetmns em- .

1 for cehtrolhng the operatlen of

The gun and rammer are “mounted upon trunnions for

The hoist comprises a housing 26 whlch 18 ﬁxed to the

- turret deck 20 and extends downwardly threfugh the deck
. ‘from the level of the gun to the magazine 16. In the
B -upper pan t of the housing there is mounted a shaft 28
 carrying a double sprocket 30 (FIGS. 9 and 10) about -
- which a pair of chains 32, 32, constituting a part of the
| “--;_jhmst conveyor, is looped, ea.ch chain being guide in a

- T-shaped guideway 34 formed in the housing 26, and by
- idler sprockets 36, 38 the former being disposed - just  **
- below the shaft 28, end the latter being rotatably mounted =~

- near the base of the lower compartment 40 of the maga-

A similar idler sprocket- 39 having the
- same function as that of the sprocket 38 is mounted in

" the lower part of the upper compartment 42 of the maga-

. zine. The hoist conveyor is thus arranged to run ver-

- . tically through the magazine, this arrangement permitting
. the storage of different kinds of shells, such as armor

. piercing shells and high explosive shells, each in its own - 45

. compartment, and allowing either kind of shell, as se- -

- lected by the operator to be loaded upon the h01st con- -

:T.'veyor . -
- This conveyor carries a series of shell holders each com--
B 'prlsmg a pair of grippers 44, 44 (FIGS. 8; 10 and 11)"

~arranged to engage the shell case near its ﬂanged end, and

- a smaller pair of grippers 46, 46 arranged to engage the
B ‘Each time when the rammer 12 moves to its

. shell receiving position (FIGS. 2 and 12) a switch 48 is

- closed which causes.a solenoid operated plunger 56 (FIG.
.9 totripa one-revolutlou rolling-pin type of clutch 52.

~ 'The hoist conveyor is now operated through one cycle, -

and discharges the leading shell thereon into a chute 54

15
- cycle of operation of the hoist conveyor. o
 movement, either sensing device engages a shell on. the
- hoist conveyor it prevents the corresponding magazine -
- conveyor from  supplying another shell to the already_
loaded holder on the hoist conveyor but if a sensing de- -
vice is moved into the shell recewmg space of an empty
shell holder, the associated magazine. conveyor, if it holds-
‘the type of ammumhon selected by the gunner is operated -~
_ to replenish that holder as will be described in detail be-
low. 1In this connection, it is evident that at the end of -
- each cycle of operation. of the hoist conveyor an empty -
~ shell holder will always be bmrught to the loading station
' ‘However, if the .
gunner, after having fired. shells from the lower com-
partment, desires to fire the different- type in the upper
' mechanism in.
went of the magazine will not be oper- .
ated until the holders on the hoist een’veyor which have . -
been loaded in the lower magazine have passed beyond"f—'-._
_' the loading station of the upper co o
~ Having broadly outlined the prlnc:lpal features and -
" mode of operation of the ﬂlustrated appa.ratus 1t wﬂl be:

 movement together in elevation between a pair of pedes- -

. tals 18 which are fixed to the deek 20 of a turret, the latter -~

- - being mounted to rotate in train upon a hearmg cu'cle 22_-"_ 25
. which is Eﬁxed to the ship’s deck 24. o

40'_':struet10n ‘comprises sets of web-frames 66 at its tep and |
bottom, each set of frames being 1holted together in the -
~arrangement shown in FIG. 3, and the upper and lower
frames being held in “the proper spaced relation by a.
- T-slots. 70 (FIG. 6) formed =
in bats 72 which are mtegral with the web-frames con-
- stitte rgu;tdeways for the rabeve—mentloned chains 58, 58. -
~ Upon the right-hand ends of successive pairs of web-
- frames there iare fixed end-frames 74 (FIG. 3) ineach of
which there is rotatably mounted a shaft 76 carrying
upper and lower sprockets 78, 78 around which the -
chains travel from one set of web- rames to the next
Secured to the left-hand ends of the forward web-frames,'
is an offset end-frame 80, having T-slots formed therein -
in - continuation with the above-mentioned T-slots 70,
and provided with pairs of idler spreckets 82, 84, over -
which the chains 58 are directed so as to avoid inter-
ference with the hoist housing' 26. “The rear portlon of -

the end frame 86 is ﬁxed to the- left-hand ends of the

50

. which hinges upon the shaft 28 with the gun as it is moved
o ‘The chute directs the shell onto a transfer
.~ tray 56 which is mounted to swing parallel to itself, under -
- thé momentum of the shell, first longitudinally thereof,

60

* and finally laterally thereof, to deposit the shell upon the -

C L ahove-mentloned rammer 12. While this action takes
- _place at the upper end of the hoist conveyor, the lowest
.~ shell holder on the descendmg run of the eomeyor is
. “moved to a loading station in the lower magazme com- -

- partment, and the shell holder last occupying the loading

© . station of the lower magazine compartment is advanced
.. "“'to a loading station in the upper compartment

60

30

 the upper compart

series of struts 68 (FIG. 1).

4

which is in the magazine compartment to which the e
holder has been brought.

of the lower magazine compartment.

compartment, the conveyor and transfer

1P artment

further described belew in detall

At each loa,dmg station there is a t ans—-_
ferring mechanism, including a pair of cam members 60,
- 60 (FIG. 8), which propel the shell last advanced thereto_ .
from the magazine onto the holder on the hoist eenveyor L

 which is at the loading station, if that holder is empty,

and if the gunner -has selected for ﬁrmg the type of shell o

npty -

- Thus, at the end of each cycle -

of eperatlon of the hoist conveyor one or the other of

‘the magazine conveyors, according to the type of shell to.

 be supplied to the hoist conveyor, is operated by its dnv-;*___';
g mechamsm under the control of identical upper and -

lower sensing dewces 62, 64 (FIGS 8 and 4) which are =

“mounted to swing into_the shell receivng spaces of the

shell holders at the loading stations, at the end of each -
CIf, durmg this -

“Fach of the magazmee Wthh are ef 1de1:1t1eal con-

rearmost web frames 66, and i is also provided with. T-slots
in continuation of the aheve-mentmned T-slots 70,

88 about which the chains 58 run. Hinged upon the left-

~ hand end of each end-frame 89 is a door 89 (FIG. 4) 8

- Bach. compartment of the magazine has a conveyor

o compnslng a pair of upper and lower endless chains 58,
58 (FIGS. 5, 6 and 7) of sufficient length to accommodate
" about 8¢ she]ls, and one conveyor or the other is operated

PP mtemuttently to brmg the shells one at a tune to the

which may : be opened to permit ammunition to be loaded
upon the conveyor.

AIl-.-l
~ other pair of idler sprockets 86, rotatably mounted upon

the rear portion of the end frame, directs the chains
through the angle between the stralght runs of the chains.
at each side of these sprockets. At the left-hand end of

‘the end-frame 80 of each compartment there is rotatably
mounted a drive shaft 87 which carries a pair of sprockets-

The flanged ends-of the shells are
guided throughout the sinuous path of the chains 58, 58
~between lips 96 (FIG. 6) which extend downwardly from i__
_the upper web-frame 66, these lips bemg grooved at 92 .-
to Teceive the ﬂenges on: the shells thus to support ‘ﬂhe B




. shoulder 101 fixed to the end-frame 8.

R 5
 weight of the shells.

- ing the upper and lower Web-frames

| The pmjectﬂe of the shell runs be-, -
| .'_tween guides 94 which are fixed to the struts 68 connect- -

3 101__564_’?- |

a [bE:am 156 by Wthh the : magazme is suspended II'OIII the

sp(mdmcr to the different ldlameters of the parts ‘of the

- shell engaged by the spacers, the rods and spacers being
- so proportioned and located as to receive the shells with:

| only a slight clearance, and to hold them in a vertzcal
| pOSItn}n throuﬁh their travel in the magazine.

o c}pen door 8% and placed between successive groups of

- spacers 98, the chains being driven manually with a step-

_bY"Step retrograde movement. until the first’ shell loaded
“into. the magazine has reached the inner end thereof at

‘turret «deck 28.
Connecting the .
- upper and lower chains 58, 58 is a series of rods 96, “each

~rod carrying.a set of spacers 98, of diff erent 8i1Z€S COorre- .

One or the other of the solenmds Mﬁl- Mﬁ 18 actuated

as will be explained Iater 10 canuse a shell in the maga-

zine to be transferred to the hoist C{mveyor as soon as it

-comes to rest at the end of each cycle of its operation. |
- As stated above, each Ghell ‘holder of the hoist . con- -
| '.veyor CO'H]];'JI‘ISE:S a i plzur of gnppers 44, 44 (FIG 8) and - .

- a smaller pair of grippers 46, 46, thesu pairs of grippers

| 10
To load the magazine, shells are inserted through the_' |

being so spaced along the cha.ms 32, 32 that the larger

| .,_'grmp I'S mgnge the shell near its ﬂanged end, Whﬂe. the

. smailer grippers Iengage the projectile of the shell

‘Each

- pair of grippers is- pivotally mounted upon a U-shaped

’;-}l%‘ (FIGS. 3 and 4) at ’WhICh tlme about 80 shells will’
~ have been loaded into the : magazme After this opera,tmn- |

~has been completed, the door is closed, and thereafter is -

utilized during the advancmrr movements of the magazine
conveyor to direct the shellu therefrom toward the load-

to the hmst conveyor.

- ing the sprockets 88, continue to be supported by their
v ﬂanges which rest upon the top edge of the door 8% and

“Another |

- shoulder 162 cooperates with the shoulder 101 to support

~and direct the shells in thuzr movement off
and magazine conveyor, and into the loading station.

The conveyor chains 58, 58 are lntermlttently oper ated,

- to deliver the shells to the loading station, as a.result of

opmate;d by the followmg mechanism.

‘To the upper and. lower ends of the" shaft 87 in the' l

- upper compartment are fixed gears 183, 103 (FIG. 1), a

Sumilar pair of gears 104, 104 also bumg fixed to the ends ¢
These gears are driven by pairs

~of the lower shaft 87.
of [[}11110113 165, 106 (FIG— 8), respectively, the former

- pinions being ﬁ:{ed to a tube 187 which extends through
‘The latter

| ~and above the upper magazine compartment.

the door 89

 yoke 158 (FIGS. 4, 8 and 10) which is carried by the
15

chains 32, 32. The inner ends of each pair of grippers are

“connected by toggle links 169, 16¢ which are urged to-
ward their extended relation by a spring 162 so.as to
- cause the forward ends of the grippers w 'close agamst
a shell which is seated in the yokes.

20
“ing station, from which they are eventually transferred
‘The aadvancmg shells, upon reach-

At the end of each cycle of oper atmn- of the h01st con-

 veyor, a shell holder is brought to the loading station in
- each magazine compartment.
46 will ‘be brought into the relation with respect to the
leading shell supported by the shoulders 101, 102 at the
loading station, illustrated in FIG. 8. |
of operation of the magaz,ne conveyor a shell, such as
- that at 164 (FIG. 4), is guided by the door 89 between o
- the shoulders 161, 162 under the camming action of the

‘That is, the grippers 44,

- spacers 98, which run off the shell at its left-hand side as

- 30
a step-by-step movement of the drive shaft 37 w]:uch is

ing a palr of such members at the loading station in each
-_magazme oompartment

' compartment are fixed to the shaft 108, while the similar

39

‘they pass the loading station. -Each shell is thus pushed '

into the field of action of the cam. memb'ers 68, there be-

These members in the lower

members in the upper compartment are fixed to the tube

107, These members are, therefore, driven, in synchro-

~-nism with the chains 58, thmugh one. revolutlon for each

cycle of operation of the chains.
 -of the cam members, hollow sheulders 168 thereon engage
- pinions are fixed to a shaft 108 which is rotatably mounted 40
- within the tube and extends from the base of the lower

magazine compartment to.a point just below the deck 24.
- -Upon the upper ends of the shaft 108 and tube 187 there

are. fixed sprockets 116, 118 (FIG 13), respectwely,
‘which are connected by chains 120, 122 to another pair of

45

__&prockets 124, 126 the latter. -bemﬂr mounted to rotate
“upon a shaft 128 (FIG. 14) Wthh is mounted upon a

- bracket 138 fixed to the hoist housing 26. Associated with
- the sprocket 124 is a rolhnn'-pm type of one-revolution

-ﬁ-clm@h 132, of usual construction, which is normally ‘held

in a disengaged state by a plunger 134. - This plunger is-
mounted to slide horizontally in bearmgs 136, which are
integral with the bracket 130, and is yleldmgly held in its

-operative position by a spring 133 ‘The end of the

- plunger remote from the clutch is. connected to a lever
‘148, hinged at its lower end upon ‘the bracket 1308, and
a adapted to be engaged at its upper end by a haok 141
. which is connected to the plunger 142 of a solenoid 144,
When ‘the solencid is energized, the plunger 134 is re-

- tracted - permitting the clutch 132 to become engaged 60

50

+ During the latter part of the movement of the plunger =

142 the hook 141, which overlies an mclme formed on
- the upper side of one of the bearings 136, is lifted out. -
| fj,of engag&ment with the lever 1490, Whﬂl‘@b}’ the plunger |

- 134 1s permlt:,ed to “retarn to its ‘operative position in -

- readiness to disengage the clutch upon the completion of

' - one revolution thereof. The. plunger 134 cannot be actu-

- ated again to trip the cluich until the solenoid has been -
| :deenerglzed and the hook 141 has reengaged the Iever-
~ 140.  An exactly similar mechanism, operated by an-
other solenoid 146, is provided for operating the. other
sprocket 126. A driving element 148, common to both
- clutches and rotatably mounted upon the shaft 128, is
fixed to a ﬂywheel 150 Wthh is connected by belts 152
ounted upon

to a motor ISJ‘L (FIG 1) the la.tter bemg i

- During each revolution

the shell which has just left the . magazine. conveyor, and

. drive it along the shoulders 181, 162 into the empty shell
‘holder on the hoist conveyor at the loading station.
During the latter part of this movement, and as the shell - -
'-approaches the ends of the shoulders it passes be:tween_

a pair iof upper gates 17@ and another pair of lower gates

171 which are mounted to swing about vertical axes upon
the end-frame 8@, in response to the advancing movement
-of the shell.
~-with the outer ends of the grippers 44, 46 to move the
latter to their open positions so that the shell is freely
‘admitted into the shell holder. -
shell moves off the shoulders 181, 162, a- shoulder on
~ the projectile at 172 becomes seated upon the lower grip-
- pers whereby the weight of the shell is sustained when
_the shoulders 104, 102 no longer support the shell, and
- until the shell becomes seated upon the holdar with its -
~.shoulder at 172 overlying the lower yoke 158. As the -
- -shell passes through the gates, they are moved toward their o
. closed pomtmns by springs 173 (FIG. 4), and in.doing so -
~release the Unppers S0~ that the latter may close behmd- "
the shell. - | -
. When durmg each cyclﬁ of operatmn of the hmst con- -
veyor, the leading shell thereon passes into the chute 54 S
- (FIGS. 9,10 and 11), the inner ends of the grippers 44, - -

As these gates are separated they: cooperate

-Before the flange of the

46 enﬂage the inner converging sides of the 9];31'0(‘:1{611 38,

- causing the to geles 166 to be collapsed, the grippers to be o
-opened, and the shell to be released from the shell holder.
- The shell, under the momentum imparted to it by the hoist -

- conveyor, now passes through the chute, which is shaped

70

and arranged so as to direct the shell into the above-

-mentioned transfer tray 56. This tray has a shoulder

176 (FIG. 12) at its rear. eud against which the flanged

- end of the shell becomes seated, and. through which the -

:momentum of the shell is. transnuﬁted to-the tray. |

vy tray is mounted for parallel swinging movement upon a =
| __.;pas.r of U-shaped arms 178, 18(} (FIGS 9 and 12) Wthh_

The

- During each cycle



L the rammer.

the ram

- _'oonnect tho forward and roar ends of the tray, rospoo— '

tively, with the chute 54. It. will now be evident that,

as soon as tho shell strikes the shoulder 176, the transfer

- _tray will be swung, first rearwardly and ﬁnally laterally of ._
- the shell, by momentum of the shell, until the tray reaches

B -3',,10_13;647‘ e

its broken line - posfcmn in FIG. 12. At this time, the =

o sholl is. doposﬂed upon the above-mentioned Gross ram-
- . mer, and the transfer tray is 1
.. . original position by springs 190, 196, which are strotohed |
. between the chute 54 and the arm 180. The retur,
- ment of the transfer tray is snubbed by a buffer plunger

- 192 which is. yieldingly mounted upon the chute 54.
- . The shell is gmded at ifs forward end in its movement into
© " the rammer, between a pair of arcuate converging tgmdos |
194 which are formed integral with the chute, and a
. similar pair of [parallol guides 198 support the ﬂanged end

- of the shell throughout this movement. |
| Near the end of the swinging movement of the transfer o

move-.

~tray toward the rammer, angular extensions 199, 206 on

the outér ends of arms 173 180, respectively, engage the

I _-'-outor 51do of the shell -and locate it with respect to the
- transfer tray so that the shell will be firmly seated upon
- 'The extensions 199, 200 are moved through -

~ openings 201, 202, respectively, in the outer side of the

- transfer tray as a result of the changing angular relation
- relation between the arms 178, 180 and the transfer
- iray, th1s arrangement also insuring that the extensions
" will have been moved ‘out of the path of the next shell to
' be supplied to the transfer tray when the latter has been

returned 1o 1ts orlfrmal posmon in almemant with the
As may bo 101€ claarly understood from tho (Gross ap-

“_phoatlon the shell ‘upon being dopoﬂbed upon the ram-
. _mer, is held there, so that it cannot follow the transfer
. tray during its return movement, by hinged holders 283 3:

-~ which open as the shell is inserted into the ram
. are then closed against the outer side of the shell.

- ’-Iaﬂy, the forward end of the shell is locked in the ram-. -
~_mer by a pair of pawls not disclosed herein, but fully
L shown and described in the Gross application.

"EBach- time when the rammer moves into its 'shell re-

mediately returned. to its

jer, and
Sll’Ill- .

--'whlch is- rotatably mountod on tha mnor Slde of tho holat e
‘housing 26. The lower arm ‘carries a cam roll 216 ar-
. ranged to run upona cam 218 whlch is eff
- with the sprocket 38, a similar cam also being asscciated
- with the sprocket 39. Upon the upper arm Zli} thoro-i--{-'
is pivoted a feeler ”23 carrying an electrical contactor :
- 222 which, when the arm 220 is swung in a' countorolock— -

~wise direction, under the influence of a spring 224

ectually integral

_'Stretohed betwoen the feelor and tho arm 210, engaﬂes

10

another contactor 226 on the upper end of the-arm 219.
Electrically connected with the contactor 226 is another

contactor 228 which is pivotally - mounted for linutod'_'_'_
yielding movement upon the hub ‘of the arm 210. The .

o shapo of the cam 213 is such as to cause the arm’ 210 to
swing from a clear space between the runs of the hoist
| 'oonvayor into the shell receiving space of that shell holder'_f |
~ which. is moved to the loading. station at-the end of a
- cycle of operation of the hoist conveyor. __
- holder is empty, the contactors 222 and- 226 remain in

20

" ¥f that shell

engagement with eaoh other, ‘and the contactor 228 will

~ be moved into engagement with’ another contactor 230 -
~which is fixed to an arm 231 mounted upon - the ‘hoist

‘housing.

Whon both sets of these contactors on the Iowor.; |

“ sensing device 64 are closed, an electrical circuit is com-

“pleted. to the solenoid. 144 (FIG 15), assuming that the
- gunner has closed a salootor switch 232 at the firing

. station - COI’I‘BSPGIldlIlﬂ to the 1ypo of ammunition with -

I
]

'I-cowmg posmon as illustrated in FIG. 12, the above- -

The clutch

- which is mounted to rotate upon the shaft. 28 and is con-

- nected by belts 206 to a . motor 208, the latter being fixed

' to the turret deck 20. Solenoid operated mechanism
- similar to that used in connection with the above- described
. clutch 132 in the driving mechanism for the magazine
. conveyors is: prowded for trlppmg the clutch 52 and,

- mentioned switch 48 is closed, completing the circuit to
" ithe solenoid which op-eratos tho plunger 50 (FIG. 9) for

| - tripping the above-mentioned clutch 52. The operation
~of the hoist conveyor through one cycle is thus started, -

- and the leading shell thereon is projected into the chute
54, and thence into the transfer tray which deposits the
- shell upon the rammer, \as described above.
. 52 engages the sprocket 30 with a flywheel 204 (FIG. 1)

45

~ to change from
50

. which the lower magazine compartmont has been leoaded.
| _':Undor theso olroumstancos,

30

shell will be delivered by

-the lowor magazine conveyor and transfer mechanism:

into the shell holder at the lower loading station (FIG.

- 8), and during tho latter part of this movement of the -
| 3_sholl it engages the feeler 228, and swings it oountor—*.-_'-_-_
- clockwise. upon the arm 216, whereby the contactors 222

and 226 are soparatod a.nd the olroult to tho solonmd 144 )

1s opened.

If, as mayl occur at. rtha uppor Ioadmg statlon a shellll

-holder already loaded from the lower magazmo com- -
~ partment, moves to the. loadmg station of the upper com- -
40

partment and the: uppor sensing device 62 moves toward -

the shell reoomng space of this holder, the feeler 220 -
upon engagmg the shell will be swung clockwise upon the

arm 219 causing the contactors 222 and 226 to.be sepa-

rated before the contactors 228, 230 engage each other.
: Acoordmgly, the circuit to the. solonmd 146 for actuating -

the upper magazine conveyor cannot be closed even

~ though the operator has operated the solootor switch 232

-calling for the type of ammuniticn contained in the
“Thus, when it is desired .
the type of ammunition in the lower. .
| compartmant to that in.the upper oompartment the hoist

upper magazine compartment.

~ conveyor will be operated through two cycles of its op- -

once operated, is not reset, so that it can again trip the

S _olutch until the. switch 48 is opened agam that is, when
. the rammer is moved out of its shell receiving position to -
~ deliver the shell driven therein to the gun.
.- once the hoist conveyor has been. operated to load the
. rammer, this conveyor cannot again be operated until’
o ner has gone through a cycle of its operation
. and has returned, empty, to its shell receiving position. |

Other control 1

echanism, including the above-men-

- tioned sensing dowcos 62, 64 operable in timed relation
..~ to.the hoist conveyor, is prov.ldod for operating one or
~ the other of the magazine conveyors, according to the |
. desire of the gunner as to the type of am
| It is to be understood that the
~ sensing devices are 1dont1cal in construction, and that
. --thay will be described below with reference to the show- *
~ . ing of the ‘upper device ‘in plan in FIG. 4, and of the
- anh of these .
- devices compnsos uppor and lower arms 210 and 212
B Wh1oh are- fixed upon the 0pp031te ends of

| -.supphed to the hoist, -

- Jower dowco in side elevation in FIG. 8.-

Accordingly,

shaft 214 -

60+

.. _._._r_.:.now be. briefly su
65

- eration before the desired ammunition is supplied to it.

On the other hand if, after having used. the type of ammu-

 nition in the upper magazine compartment, it is- desired
99 to change to that of the lower compartment, ammunition
from that compartment will be loaded upon the hoist
~ conveyor at the end of the first operation of the. holst"_'
. conveyor after: tho dGCISIOIl to ohango ammumtlon has
~ been made, since an empty shell holder is always brought =
to the loadmg station of the lower magazine compart- -
‘ment- durmg every cycl»a of oporatlon of tho hozst con~

- veyor.

‘The oporatlon of tho apparatus dlsclosed herem Wlll'ff'__'_.
imarized. Upon the return of the

rammer 12 to its sholl-reoowmg position  the switch 48

is closed, causing the engagement of the clutch 52 Whloh- -

~ drives tho hoist 14.through one cycle of operation.” When - |

wunition to be -

70

the grippers: 44, 46, holding the foremost shell on the

hoist, pass over the sprocket 30 they are opened, freeing -
the shell for movement under. its own momentu _
“the chute 54 and onto the transfer tray 56. Tho tray,_ n

1 through.?'-.

 motivated by the momentum of the shell, now swings on

75

‘the arms 178, 189 first rearwardly, and thon Iatorally of

the gun 190, to deposit the shell on the rammer. During |

thﬂs movom_ent of tho shcll 1t 15 gmdod by tha arcuate_.-':-__"



gmdes 194 193 and the extensmns 199 2@6} on. the arrms'_ |
178, 156 insure the proper seating of the shell upan the -
‘.. .rammer.

Havmg thus delivered the shell. to the rammer,

the transfer
pos;ttmn under the influence of the springs 1$8.

) The above-described operatlon of the hcust tlaxisfer-
'.'_"-tra‘y and rammer will now be repeated i
~ the gunner holds the firing switch closed as Wheﬂ 11: s -

.dBSII'Ed to fire it a contmuous burst.

~“Toward the end of each operatmn of the ho1st and'

~in response thereto the sensing devices 62, 64 are swung

tray immediately returns to. its shell—recemng :

@

ymediately if

1@

the path of mevement {Jf the shell and dnven by the o

 momentum of the shell whereby the shell is discharged

_1111:0 the rammer in a directmn e:{tendmﬂ' CTOSSWiSe of

4 In an ammumtlon handhng appamtus ‘Ehe combi-

-'..natlo-n with a rammer ‘mounted at one side of a gun, of

atransfer tray disposed at the side olf the rammer remote
- from the gun, and a hoist by which shells are projected
'"*--I-longltudmally thereof rearwa_rdly

 transfer tray, said transfer tray being operable to dis-

10

toward the hoist at the loading stations; and if the shell

- holder- at that loading station corresponding: to the type. -

~ of ammunition for which the selector switch 232 has = -
‘been set is e:mpty, a shell will be supplied to that holder

| A cycle of

from the appropriate magazine  CONVEYyor.

15

operation of this conveyor is initiated by the closing of

- the contactors 222, 226 and 228, 230 and the engagement
of one of the clutches 132, each cycle of operation being

- terminated automatically. by the 'disenga ﬂement crf the
| ;clutch at the end of a full revolutlon thereof. -

During each advancmg movement of the mag zme con-

20

veyor the leading shell thereon is directed into the loading

‘station between the shoulders 1§41, 162 which support thr:—:}_-' )
The shell is propelled by the cam -
gates 170, 171 which, in being

-shell by its flange. |
- member 60 between the

05

~separated by the shell, open the grippers 44, 46 to receive .

- ithe shell.

~ spring-loaded toggle links 160. oo

-~ The operating cycle of the magazme is tuned so thau,
“'_-1t is ‘completed before the arrival of the rammer in.its

o cycle of operation of the hoist.

"~ Having descnbed my. mventmn what clalm a5 New
'ja,nd desire to secure by Letters Paten‘c of the Umted-

- Q.States is:

-~ 1.1In an ammumtlon handlmg appamtus “the. ccmb:t-_i_ =
‘nation with a rammer movable between @ shell receiving

~ position and a ramming position, of a hoist. conveyor
40

. having -a series of spaced shell Jhodde:rs driving ‘means
-actuated by movement of said rammer into its shell Te-

~ceiving position for operating said hoist conveyor to de-
liver the leading shell thereon to the rammer and to . .
‘nation with a rammer mounted at one side of a gun, of -

The gates upon closing behind, the shell release
. the gnppers which are «closed around the shell by the_'-_ |

‘pair: of a1

charge the shells laterally thereof into the rammer and

driven by the mom:,ntum va the shells in theu' movem nt;
into’ said tray. | . R o
5. In an ammumtmn handlmcr app ar atus the C{mel- -

- natmn mth a rammer m&umed at one side of a gun, of

a transfer tray, a hoist by which shells are projected =

rearwardly -of the gun towamds the tray, a chute for di-

- recting . tha shells from said hoist into said tray, and a -

| S Upon which sald tray is mounted to swing ' -

. parallel to 1tse1f under the momentum of the shell to

“deposit the shell on. the rammer, said arms being mov-" .-

- able into engagement with the shell toward the end of
':then: swmgmg movement to posn*'on the shell on’ the.'-':"

- rammer. | | - | |

6. In an ammumtmn handhng apparatus, the comb1—-

a- transfer tray, a hmst by wluch She'lls are projected

- rearwardly of the gun towards the tray, a chute for di-
‘recting the. shalls ‘into said tray, a pair o

chute rearwardly thereof and toward the rammer in an

directing the shell into the rammer, said arms being mov-

grippers

'. .__165:186 tha 31];]-3:11 ag said CGanEY{}II‘ passes SELId sprocket.

~ bring an empty holder to a loading station, a magazine

conveyor for delivering shells to said lcading station,

being mounted for movement into the shell I‘ECE:IVII’Ib
- space associated with that holder which is moved to the

~ loading s,tatmn at the end m* the Operatmn of sald hoist -

- conveyor.

2. Ammumtwn handlmtT apparatus comprlsmrr a hmst. |
canveyr.}r having a seriecs of shell holders thereon, means .
- for operauﬂg said hoist conveyor to brmg said holders .
loadmg station, a magazine conveycr
60
e time to said station, mechanism operable mmultaneously' !

" with said magazine conveyor for transfemng the. shell -
“at said station from said magazine conveyor to said: holst_-;i-_' -

-successively to a
-; mmrable 1nterm1ttently to &dvance shells: thereon one af

45
~ driving means for said magazine conveyor, hrans;fer mech—f_'
~anism operable simultaneously with said magazine con-
veyor for delivering the shell thereon at the loading sta-
~ tion to said hoist conveyor, and colntrol means operable
- in timed relation to said hoist convey{}r for actuating said.
magazine conveyor 'dmfmg means, said control means

~ rearwardly of the gun toward said tray, a -
- recting the shells from the hoist into said tray, said tray .
- being mounted upon said chute to swing under the in-
20 .
- laterally thereof into register with the rammer whereby

8. In an amanunition’ handling apparatus, the combi- ' 

a transfer tray disposed.- at the side of the rammer remote

from the gun, a hoist by which shells are projected -

fluence of the shell first long1tud1nally thereof and then

the shell is deposited under its own momentum upon the

~ rammer, and means for returning said tray into. aline-

ment vnth said chute 111 readmess to recewe the succeed-

mg shell. | | | | o
9, Ammumtmn handlmg apparatus compnsmg a hoist

- conveyor ﬂflavmg a series of shell holders, each of said
- holders comprising a pair of grippers and a spring loaded

. toggle acting upon said grippers to cause them to close -

_against. a shell in the h{}lder, a chute into which the shells

-are d1scharged from said conveyor, means for guiding

 conveyor, and controlling means operated by said first- . -

- mentioned means at the end of each movement of said
~ hoist conveyor for actuating said magazine COnveyor,

said controlhng means being mounted for movement into
‘the- shell_ recewmg 5pace Df the holder at the loadlng

| sta’uon

-3, In an ammumtmn fhandlmﬂ apparatus the cc}mbl--'
| _'natfon with a rammer mounted at one side of a gun, of ~
.a hoist operable to project shells therefrom rearwardly

“of the gun and at the side of the rammer remote from
the gun, and a transfer tray for receiving the shells from

75.

- -the hoist, sald tray blemﬂ nwumed to swmg laterally of

65

conveyor a magazine conveyor for supplying shells in - .

= -'succaSSIUH {0 said hmst conveyor, ways for supportmg a
70.
 said hoist’ CONVEYOr, means operable in synchronism ‘with -
 said magazine conveyor for ‘propelling the shell along said -
__ways shell holders on said hoist conveyor comprising
.- grippers mounted for closing movement against a shell

“said conveyor into said chute along a path extending -

longitudinally thereof and thence out of said chute trans- -
.}verse:ly thereof, and means for collapsing said toggles as
the grippers assocmted theramth pass- into nsald chute
“whereby the shells are released from the gnppers |

- 10. Ammunition handhncr apparatus comprising a hoist .

shell during its passage from said magazine conveyor to o

pmesented to smd hﬂldEIS and J.___@ans. actuated. by move-

of the gun into said |

nation with a rammer mounted at. one side of a gun, of -

of arms upon -
- ‘which said tray is ‘mounted to swing with respect tosaid

- 30

. - arcuate path, and. arcuate ﬂuldeways upon said chute for

~ shell-receiving position, in order EWOld delaymg 1the next_-;_;jf’_'.f o

| ~+--able into engagement with the. shell at the end of their

- smngmg movement to position the shell in the rammer.

35 7. Ammunition handhng apparatus comprising a hoist

.~ conveyor having «a series of shell holders thereon, each -

- of said holders comprlslng a pair of yielding
- for holdlng a shell in said holder, a chute into: whmh the -

- shells are discharged from- said CONVEYOor, means includ- - .

ing a lsprocket for- gmdmg said conveyor - out of said

~chute, said sprocket cooperating with said grippers to re-

chute for di-



11

:ment of the shell oﬁ sald ways fGl' opemng Sald gnppers

.11, An ammunition handulmg apparatus comprising a -

| fi'.'h01st conveyor, a magazine conveyor for supplying shells -

- in succession to said hoist conveyor, means for =transfer- |
- .ring the leradmg shell in sald magazme convey{)r to .said
- hoist- conveyor, said means: comprising ways for su{pport—.. o
-~ ing the shell by engagement with its ﬂatnge, and shel
" holders on said hoist’ iconveyor, each holder comprising
... cooperating yielding gnppers for holding a shell inserted - -
-+ therebetween, said grippers also cooperating with a shoul-
- der on the shell positively to sustain. the welght thereof'_.';*f

- when it passes off R ~ . |

- 12, Ammunition Imandlmg apparatus compnsmg a ]1013t'}'.~;__
L -conveyor, ‘a magazine conveyor for. supplying shells in -
. -succession to said hoist conveyor, ways for- asupportmg a
- _shell during its passage from said magazine conveyor to
- . said hoist conveyor, shell holders on said hoist conveyor.
AT _j._--'oompr:lsmg grippers movable into and out of a closed_zir_.r
- -position, 1
- closed position, means operable in synchronism with said -

‘said ways.

eans for urging said grippers “toward ‘their

© ' magazine conveyor for propelling the ‘shell along said

T _:,_f_,iways and into said holders; and a gate 1c00peratmg with =

- said grlppers to separate them in response to. movement

- . of the shell past the gate and to release them

© - ment into their closed p051t1011 when the shell [has becom_e |
B seated in said holders. . L - D |

{'3,1901;647-_'"';f-f'. '

" shell therebetween, said gates also. bemg operable. suc-
- cessively to open and release said grippers .during move-
“ment of the shell from between the gates into said holders.
14 Ammumtlon handling appla,r&tus comprising a hoist

10

15 8

20

13, Ammunition handlmg appamtus ucomprlsmg a hmst |

. ,.-,'conveyor a magazme conveyor. for supplymg shells in'suc~
. .cession to said hoist conveyor, ways for suppartmg a shell
‘during- its passage from -said magazine conveyor {o said
- hoist conveyor, means operable in synchronism with said = -

S o magazme conva;nor for propelhmg the sheLl alﬂng sald;_'_'}‘.'“ '_'__2;5-912}790

30

12

- ways shell holders ﬂn sald ihmst conveyor comprlsmrg-'_‘__
 separable grippers- mounted for movement between an -
~open-and a closed position, means folr y1eld1n=,1 Vi holdmg
- said grippers in closed position, and a gate mounted at
- each side of the path of the shell, said gates being mounted
- to swing away . from each" other upon movement of ‘the

colnveyor, a magazine . conveyor ‘for- sug‘;plj,fmmr shells in

" succession to said hoist conveyor, ways for supporting a
* -shell « durlng its passage from said magaz;tue conveyor to
said hoist mmﬁyor, means operable in synchronism with -
said magaz,me conveyor for propelling the shell along said
- ways, shell holders on said ‘hoist conveyor-comprising -
* grippers mounted for closing: movement against a shell
presented to said holders, and a pair of gates between
- which the shell passes in its movement into said holders,
said grlppers cooperating with a shoulder on the shell 6
. support it, said gates also bemg moumed to separate when
the shell passes between thém and to cooperate with said .
. ‘grippers: to separate and release the latter - dtmng the_
‘for move-. .. _.”'_'-m'ovement of the shell thmugh the gates B o
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