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1. 
This invention relates to Ordnance and is illus 

trated as embodied in a device for disposing of 
cartridge cases ejected from automatic guns of 
Small, caliber. 
The disposal of empty cartridge cases, which 

have been ejected from automatic guns mounted 
in turrets and other confined portions of air 
planes, has been a problem because of the fact 
that the empty cartridge cases cannot be dropped 
from the airplane during its flight without the 
danger of being engaged by the propellers or 
other parts of the airplane. 

It is an object of the present invention to pro 
vide means for receiving cartridge cases ejected 
from automatic guns mounted in an airplane and 
for conveying them to a suitable depository in the 
airplane remote from the guns. 
. The invention will be illustrated herein with 
reference to the well-known .50 caliber Browning 
machine gun but is equally applicable to guns of 
medium caliber. Furthermore, disposal means of 
the type illustrated herein may be used with auto 
matic machinery such as produces or operates 
upon elongated articles which are successively 
ejected from the machine and which, in order to 
avoid stoppage of and/or to insure against the 
operator being injured by the machine, it is de 
sirable to convey to depositories remote from the 
machine. 
With the foregoing considerations in view, the 

invention in its broader aspect resides in mecha 
nism for disposing of elongated articles, which 
are Successively and forcibly ejected from an 
automatic machine, by conveying said articles to 
a place remote from the machine. Such mecha 
nism comprises a conduit having a trough-shaped 
portion or end, which is located adjacent to a 
place of ejection of the article from the machine, 
for receiving said article, and a terminal end re 
note from the machine. 

In accordance with a feature of the present in 
vention, a buffer is arranged at the receiving end 
of the trough-shaped portion of the conduit for 
limiting ejecting movement of the article, and 
rotatable thrust members are located at opposite 
Sides of the trough-shaped portion of the conduit 
at positions less distant from the buffer than the 
length of the article, said members having diverg 
ing frusto-conical surfaces, which are initially 
positioned a predetermined distance apart, for 
effecting entry of the trailing end of the article 
between them, and means for moving the article 
engaging portions of said surfaces rapidly toward 
the terminal end of the conduit to impart to the 
article disposed in the trough-shaped portion of 
the conduit, sufficient velocity to propel said arti 
cle to the terminal end of said conduit. 
When used for disposing of empty cartridge 

cases ejected from a gun, the trough-shaped por 
tion of the conduit is located beneath an ejection 
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opening of the gun, the buffer in the trough 
shaped portion being shaped and arranged to 
limit ejecting movement of the empty cases, and 
the thrust members having case engaging por 
tions of their diverging frusto-conical surfaces 
moving toward the terminal end of the conduit 
for receiving between them the rear ends of the 
cartridge cases and for imparting to the cases 
velocity sufficient to cause said cases to be pro 
pelled to the terminal end of the conduit. As 
illustrated the aforesaid rotatable thrust men 
bers are bodily yieldable relatively to each other 
to insure continuous engagement of the thrust 
members with the tapering cartridge cases as said 
cases pass between the members. Entry of the 
ejected cartridge case between the thrust nem 
bers is facilitated by stops which, when the mem 
bers are inactive, hold them a minimum distance 
from each other, such distance being adjustable. 
The illustrative thrust members have the form 

of rubber covered frusto-conical rolls which are 
arranged at opposite sides of the trough-shaped 
portion of the conduit and are rotatable about 
axes extending generally heightwise thereof but 
inclined slightly toward the rear end of said 
trough-shaped portion, the case engaging por 
tions of the frusto-conical surfaces of said rolls 
being rotated in directions to draw the cartridge 
case then in engagement with the buffer into the 
trough-shaped portion of the conduit and to pro 
pel it with considerable force toward the terminal 
end of Said conduit. . More than one pair of said 
rolls may be, and as illustrated, are employed to 
insure that the cases shall be effectively trans 
ferred to the terminal end of the conduit. 
The various features of the invention will be 

understood and appreciated from the following 
detail description read in connection with the 
accompanying drawings in which 

Fig. 1 is a vertical Section through a lower 
portion of a fairing of an airplane showing in side 
elevation a lower portion of a gun and a device 
for disposing of empty cartridge cases ejected 
from the gun; 

Fig. 2 is a plan view of the cartridge case dis 
posing device illustrated in Fig. 1; 

Figs. 3 and 4 are Sections on lines III-III and 
IV-IV respectively of Fig. 1; and 

Fig. 5 is a section on line V-V of Fig. 2. 
The invention is illustrated with reference to 

the disposal of empty cartridge cases 20 (Fig. 1) 
Successively and forcibly ejected from a 50 cali 
ber gun 22 which is mounted for movement in 
azimuth and elevation upon a hollow support 
(not shown) forming part of and projecting for 
Wardly from a fuselage of an airplane. In such 
a construction the empty cartridge cases 2 after 
their ejection cannot safely be dumped through 
a chute directly into space because of the danger 
of the cases striking airplane parts, such for ex 
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ample, as propellers (not shown) which are com 
monly arranged at opposite sides of the fuse 
lage. : . 

In order to reduce wind resistance of the air 
plane to a minimum and to protect the gun 22, 
said gun has secured to it a bulb-shaped fairing 
26 operatively connected to the projecting Sup 
port by a zone of nested rings forming an articu 
lated fairing which serves as a cover for train 
ing mechanism for the gun. 
The empty cartridge cases 20 are ejected down 

ward and forward from the gun 22 through an 
opening 32 (Fig. 1) at the bottom of a receiver 
34 of the gun, said cases being inclined at an 
angle such as shown in Fig. 1 during their eject 
ing movement. Movement of each of the ejected 
cartridge cases 28 toward the forward end of 
the gun is airested by engagennent of the forward 
or open ends of the cases with a concave face 
36 (Figs. 1 and 2) of an impact absorbing buffer 
or pad 38, the rear end of which is made of 
rubber and the forward ene of which is made of 
steel and is secured by a screw 40 to a trough 
shaped forward or receiving end 42 of a conduit 
24. Ihe conduit 46 is secured to a bracket 3 
(Fig. 1) of the fairing 26 by bolts 46 and has 
its trough-shaped end E2 arranged opposite and 
adjacent to the opening 32 of the gun. A de 
livery or terminal end 43 (Fig. 1) of the conduit 
which is remote from the gun extends into the 
gun support from which the empty cases are 
removed after the airplane has grounded. In 
describing the conduit 44 a dimension extending 
between a cartridge receiving open portion of 
the conduit and the botton of the conduit Will 
be defined as extending heightwise of the eon 
duit. 

The trough-shaped end 2 of the conduit {34, 
except for cut away portions which will be re 
ferred to later, is high sided as best shown in 
Fig. 1, the portion of the conduit which extends 
rearward from line V-V of Fig. 2 and Inay be 
defined as the cylindrical or tube portion of the 
conduit, being of circular cross section. The 
portion of the conduit just forward of line W-W 
flares upward forming a deflecting Surface 56 
(Figs. 1 and 2) and arranged just forward of 
said surface are laterally fiared side Wall Sur 
faces 52 (Fig. 2). Sides of the conduit 44 ad 
jacent, to the deflecting surface 50 have formed 
in them openings 54 for receiving frusto-conical 
rolls or thrust, members, 58, 56d. (Fig. 2) Which 
are continuously driven in directions 58, 68 re 
spectively by mechanism which will be deseribed 
later. 
Arranged at opposite sides of the trough 

shaped portion 42 of the conduit 43 in notches 62 
(Figs. 1 and 2) are continuously driven fruste 
conical rolls or thrust members BA (FigS. 1, 2 
and 4), 64a (Figs. 2 and 4) which are of the 
same height as rollis 56, 56a and are rotatable 
in directions 66, 68 (Fig. 2) respectively and 
are supported for rotation by mechanism which 
Will be described later. 
At the time the cartridge case 20 normally en 

gages the face 36 of the rubber buffer 38, as 
shown in dash lines (Fig. 1), its rear end en 
gages or is dropping toward Spaced opposing 
portions 0 (Fig. 4) of the frusto-conical Sur 
faces of rolls 64, 64a, which at that time are 
spaced a sufficient distance apart to grip the 
case, said rolls thereafter moving yieldingly equal 
distances in opposite directions about an axis 
2 (Fig. 1) of a drive shaft it (FigS. 1, 3, and 4) 

while the case, as experimentation has denon 
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strated, is drawn down between the rolls, until 
said case engages a strip portion 16 of the 
bottom of the trough-Shaped portion 42 of the 
conduit 44. As the case 20 is drawn toward the 
bottom of the trough-shaped portion 42 of the 
conduct 44, it moves rearward, the case, before 
being disengaged by the rolls 64, 64a being forced 
between and gripped by the frusto conical rolls 56, 
56a which also swing yieldingly away from each 
Other about the axis 2 of the drive shaft 4 under 
the rearward action of the case (see dotted line 
position of the case in Fig. 2). It has been found 
that the cartridge cases 20 Sometimes engage 
the rolls 64, 64d before engaging the buffer 38 
and when this occurs the front end of the empty 
case noves down into engagement with the 
trough-shaped portion of the conduit as the 
case starts back under the action of the rolls, 
the rear end of the case thereafter being drawn 
down by the rolls. It will be understood that 
although the illustrative roils are covered with 
rubber they may be made of or covered with 
fiber or Warieus other materials. Movement of 
Opposing case engaging portions 3 (Fig. 2) of 
the frusto-conical rolls 56, 5 Ga, generally rear 
Ward of the conduit 44 causes the cases 23 to be 
forced or propelled rearward with considerabie 
speed, the deflecting faces 50, 52 of the conduit 
facilitating, if necessary, the guiding of the cases 
into the cylindrical portion of the conduit. The 
speeds of different heightwise portions of the 
frusto-conical Surfaces of the rolls 56, 56a is 
slightly greater than that of corresponding 
heightWise portions of the frusto-conical surfaces 
of rolls 64, 64a. 
Whenever the gun 22 is pointed toward the 

ground, and accordingly the cases 28 have to 
be raised against the action of gravity, the eases 
anay not be thrown one by one along the entire 
length of the eylindrical portion of the conduit 
and fren the terminal end of said conduit 44, the 
Cases under Such conditions extending end 
against end in the conduit. It will be under 
Stood, however, that the propelling force of the 
rolls 56, 56a and 64, 64a is sufficient to force the 
“string' of empty cartridge cases in the conduit, 
by pushing action, out of the conduit, said string 
of cases being cleared from the conduit when 
the gun is again elevated toward a horizontal 
position. 

'ihe frusto-conical rollis 5S, 58a; 63, 64a have 
formed integrai with them shafts 83, 88a mount 
ed for rotation in ball bearings 82 (Fig. 1), 82a 
(Figs. 1, 3 and 4) carried by pairs of inner and 
outer yokes 84, 84a supported for pivotal move 
ment upon the shaft F4 which is rotatable in 
bearings as (Fig. ii) mounted in the brackets 45. 
Secured to the shafts St, 88a, are worn gears 90, 
9ta meshing with worms 92, 92a pinned to the 
drive shaft F4 which has secured to its forward 
end a bevel gear 94 (Fig. 1) meshing with a bevel 
gear 96 fixed to a shaft 98 of a notor 9 bolted 
to one of the brackets 45. Each of the yokes 84, 
34a, has a pair of spaced depending ears f 62 (Fig. 
i), it)2a (Figs. 1 and 4) pivotally connected 
through a pin iO4, 34a, and links 38, 66a to a 
pin f (8, 98a carried by a bifureated end of a 
lever i? 0, it 9a, the lever fact being fulcrumed on 
a pin if 2a carried by the fairing. The levers ff0, 
f Oa are continuously urged upward by springs 
it 4, f3a, upward movement of the lever ff0a 
acted on by the spring f 4a being himited by an 

: adjustable screw or stop f { 6a which is engaged 
by a lug i 8a of the ever if a. When no car 
tridge cases 20 are being ejected the rolls 56, 56a, 
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64, 64a are in their positions shown in FigS. 2 
and 4, the lug Sct of the ever at being forced 
against the screw 6g by the action of the Spring 

Éd. Upward noverent of the ever and a C 
cordingly movement of the rollis 56, 56a toward 
each other is inited by fechanisin correspond 
ing to that described in connection. With the rolls 
34, 64d. 
When a case 2 is ejected from the gun 22 

through the opening 32 in the nagazine 34, its 
forward or open end engages the concave face 
36 of the buffer 38 thereby arresting movement 
of the case in a direction generally forward of 
the conduit A4. It will be noted that the distance 
between the buffer 38 and the rois É, 64a is 
slightly less than the length of each of the cases 
20, the construction and arrangement being such 
that after the front end of each of the cases has 
engaged the buffer, the rear end of the case drops 
between the Spaced opposing portions (Fig. 4) 
of the frusto-conical rolls Sá, 64d, which are at 
that time adjusted to permit partial entry of the 
case between the rolls. As the case 2 engages 
the frusto-conical surfaces of the rolls 64, 6&a, 
Which Surfaces may be said to diverge as they 
approach the gun 22, said rolls simultaneously 
draw the case down against the bottom of the 
trough-shaped portion 42 of the conduit 48 and 
toward the terminal end of said conduit. As the 
portions of reduced diameter of the case are en 
gaged by the rolls 66, Sid, said rolls Operating 
under the action of the Spring a close in on 
the case thereby insuring that the case shall be 
effectively propelled along the trough-shaped 
portion 42 of the conduit A4. 
The distance between the rolls 64, 65a and the 

rolls 55, 56a is somewhat less than the length of 
the case, the construction and arrangement be 
ing Such that the case 2 is well gripped between 
the rolls 56, 56a, before being released by the 
rolls 64, 64d. It will be understood that the rolls 
64, 64a alone may be relied upon to transfer the 
cases through the conduit 34 into the hollow 
Support 24. In order, however, to insure that 
the cases shall be transferred effectively under 
all conditions of flight to the hollow support, 24 
the additional rolls 56, 56a are provided. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. A device for transferring articles succes. 
sively and forcibly ejected through an opening of 
a machine to positions remote from the machine, 
comprising a conduit having a portion arranged 
adjacent to Said opening for successively receiv 
ing Said articles and a terminal end remote from 
Said machine, a resilient buffer which is posi 
tioned at the receiving portion of the conduit and 
Which engages the front ends of the ejected arti 
cles and absorbs the impacts of said articles as 
Well as substantially stops ejecting movement of 
Said articles, Spaced rotatable members located 
at Opposite Sides of the conduit and spaced length 
Wise of the conduit from the buifer a less distance 
than the lengths of the articles, said members 
having conical surfaces which diverge as they 
approach the machine and which are shaped and 
arranged to receive the rear end of each of the 
articles Substantially simultaneously with the en 
gagement of the front end of such article yith 
the buffer, opposed portions of said conical Sur 
faces being moved rapidly toward the terminal 
end of the conduit to draw the articles into the 
conduit and simultaneously therewith to propel 

O 

5 

20 

5 

30 

40 

45 

60 

6 
them with considerable force in a direction sub 
stantially different from the direction in which 
they are ejected through the opening of the na 
chine and rear ends first toward the terinlinal end 
of the conduit, and power means for Operating 
Said inleinbers. 

2. A device for disposing of empty cartridge 
cases successively ejected through an opening of 
an automatic gun, comprising a conduit having 
a receiving end arranged adjacent to Said Open 
ing of the gun and a terminal end remote from 
the gun, a resilient buffer which is positioned at 
the receiving end of the conduit and is con 
structed and arranged to be engaged by the front 
end of the empty case and Which substantially 
stops ejecting novernent of said cartridges, men 
hers which are arranged at opposite sides of the 
conduit, and are Spaced lengthwise of the Conduit 
from the buffer, said members having moving Sur 
faces which diverge as they approach the gun and 
are adapted to receive between them the base 
portion of a case substantially simultaneously 
with the engagement of the front end of the case 
With the buffer and to inapart, Sufficient Velocity 
to the case toward the terminal end of the Con 
duit and in a direction Substantially different 
from the direction in which the cartridge is 
ejected through the opening in the gun and base 
portion first to eject the case through and out 
of the terminal end of the conduit, power means 
for operating Said members, and means for caus 
ing said inenbers to yield under preSSure aS Units 
away from each other to admit, the cases between 
then and to insure continuous transferring el 
gagement of Said members With the cases. 

3. A device for disposing of empty cartridge 
Cases successively ejected through an Opening of 
an automatic gun, COInprising a condit having 
a case receiving end arranged adjacent to said 
Opening in the gun and a terminal end remote 
from the gun, a buffer at the case receiving end of 
the conduit constructed and arranged to be en 
gaged by the open end of a case, Spaced members 
located at opposite sides of the conduit at points 
leSS distant from the buffer than the length of 
the case, said members being bodily movable to 
Ward and a Way from each other and having Sur 
faces that diverge as they approach the gun and 
are constructed and arranged to receive between 
then the base portions of the cases substantially 
Sinutaneoulsy. With the engagement of corre 
Sponding cases With the buffer, means for effect 
ing novernent of the case-engaging portions of 
Said Surfaces in a direction toward the terminal 
end of the conduit at a high velocity to project 
the cases through the conduit to the terminal end 
thereof, means for yieldingly urging said men 
bers toward each other, and stops for maintain 
ing Said members Spaced a predetermined dis 
tance from each other initially to receive said 
CaSeS 
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