2,659,263

O Sheets-Sheet 1

F. E. COSTELLO
~ AMMUNITION DECLIPPING MACHINE

‘Nov. 17, 1953
Filed Aug. 17, 1950

LN gL _ P S
_ __—__—z“mmmm MMW mmmm-_ | ez _ o .m ) —— mmrmmm WMW )
Lol T e N oI e 7D Y s 8 N i
SRR m e ey e ok ¢ 1
orod | % ”ﬂ o N AW S IR OSSN
st B — —

| 4
g/l ..W.II@.._M_I 19 » EE=E :l\
- -lf =

;

HITIREARY KU T Y AN S U N S

o

LRI EIR )

=
e
X

r

=0 I

i
s N |l
ni==
»

AR il r o
il - .
e sl ———— g

T B Bk wh
— —— E—— W




" Nov. 17, 1953

F. E. COSTELLO
AMMUNITION DECLIPPING MACHINE

Filed Aug. 17, 1950

_'_—'-_-_-—-—-_._-_-
-

DM

””\%%NN@@NWM

rrrrrrr

\%%%%%%%%%%%%%¢

“J

l"|nlln '

/M\&&%

N Jd AL

e NN
\\\\

m
“7-":‘.

\\\

ek Sl fesr S NS B B S Smlgh gy SN W
_-FI-!_____-—.____-

lllll

\\
1 & \XQ\

\lllll

IIIII-II

Mlll]lllll Il U7

HHHIIIIII

\\

-\\\

“ H

ga Oﬂ

NN L T

*&J 5

L
:-l-.
E p—
i

N\ /_/// ///////////’///////////////

2,659,263

5 Sheets~Sheet 2

/196

196
FIG. 2.

; ’//////Jgg,'%///mmm Ta e
_—aOTOarOOEE \\\:::E==\\ NN | X

INIVINN

‘ !@W

| Tllln

\

’7///////////

I8

§\\\\\HN\\\\

IIIIII

V/ 7 s
WIEWL _ ‘2?%%w4ﬁ%ﬂw

\ |

lk\

i

\
\

////////

197
/63 \

N

'196

- Ni\ll\lllnllilllll!lﬂ

177

|uuuu

ATTORNEYS.




Nov. 17, 1953 F. E. COSTELLO 2,659,263

AMMUNITION DECLIPPING MACHINE
Filed Aug. 17, 1950 o - 5 Sheets-Sheet 3

lM"ﬂNﬁ::iW'?%j: ﬂ)

), Zm—e

| IIHIIII\IIIIII_ _

II-III-_‘

I
K

" B - D
r——— et —  — ——ere W | _l. —
.'- , + Lg-.w [ .. I-_ _l.,‘ - . -. ."
- ¥ L e . . " ) P ..__ - PR — B omopm e om . ommeo.owo. e mar et mimar v . o e .
. R .. -.l -

1

179

— -

I'II'--i-;IIIIIIIIIII.IIT

-'za‘

- :;J!?

. T l"l - AN
*j “” ............ 5
_ Illllljﬂllllll 1
',.'.’.'!-"'-:="lll Al Illlll;n"mm-llllll“ 5
SRNY |

§rh

Lm

| EY N

Eu{ummumn-l e og CosreLio

1"/‘?‘} ﬁmﬂﬂb

ur*“—‘
ATTORNEYS.

8 T

L

I . ! il



2,659,263

o Sheets-Sheetl 4

F. E. COSTELLO
AMMUNITION DECLIPPING MACHINE

orr '8 9Id

09/

LLI
9c

~91/

_MMM%  /2

B =

==

Nov. 17, 1953
Filed Aug. 17, 1950

INVENTOR.,
| FRANK E. COSTELLO.

Dk Ot ‘

H | s

il
C Lk

L - o -

(X T

_ — TR AR L2
62X AN A NN NN 62

, P AP gy gty 'fif"f.'ﬂ.‘_l-..__f_.ﬂxfﬂj
92/l —%v =ty | 4 10/

99/ ‘iw

59/

e ,
+ M J Torman
ATTORNEYS.

.

b AL



2,659,263

F. E. COSTELLO
AMMUNITION DECLIPPING MACHINE

Nov. 17, 1953

- _QN _ _. R .m.m.\ - - 6 94 _m m AW : @
: (8700000 77788\ o O 7o 58\ Wm
3 | — =2 \ §‘“_‘ /RS
i \ A —R_Q%MNM N
— —go] Q-
2 - _\m. — ———————— | | _

9c

mx\‘*,

AN

FM“N -_- o1/

4-22 . |

oc/ LY &%, . ¥4 7 NS
=Y, ‘“‘Q\\ €l W._qlWVMV\Aﬂ.ﬂJ/_ﬂ_/, - 4 ./.5%@’% 23
151 \H@\A\\ﬂﬂﬂf,ﬂ\ i INL AN 7
= o LU | __ | | ___ I8
m\VMS//, S/ sv! ol s Il | o626

8E/

Filed Aug. 17, 1950

| +0L




Patented Nov. 17, 1953

2,699,263

UNITED STATES PATENT OFFICE

. 2,659,263
AMMUNITION DECLIPPING MACHINE
Frank B, Costello, Philadelphia, Pa.
Application August 17, 1950, Serial No. 180,020

(CL 86—47)

(Granted under Title 35, U. 8. Code (1952),
see. 266)

6 Claims.

i

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

My invention relates broadly to machines for
acting on ammunition. In particular it is a ma-
chine for “‘declipping” ammunition rounds, i. €.,
removing the rounds from a specially formed,
spring steel clip or other holder.

Those familiar with the art undoubisdly are
acquainted with the manner in which ammuni-
tion rounds for such rifles as the Garand and
the Springfield are held by their cartridge cases
in groups, usually of five or eight rounds each, by
the resilience of a spring steel clip or like holder.
Following manufacture and  clioping of the
rounds, it sometimes becomes necessary, for re-
packing or salvage reasons, to declip them. Iere-
tofore suich declipping was performed manually
with the use of jigs, fixtures, or the like; or it
was performed in machines which, because of
their unreliable action, required a comparavively
oreat amount of time and supplementary manual
handling. Both priocr art methods, needless to
say, were highly hazardous and inefficient.

T eliminate the hazards and inefficiency of the
prior art methods and machines, and at the
same time gain hitherto unobtainable quantative
production by providing a machine which bas-
ically consists of a horizontally extending guide-
way, & horizontally reciprecatable feed slide
mounted therein, a vertically arranged
chute, and a vertically reciprocatable knockout
slida,

Although not limited solely thereto this de-
serintion will, for illustrative purposes, deal with
a bench model of sueh a machine for declipping
the eight round clip or ealiber .30 ammunition as
prevared for use in the well known Garang rifie,

Under conirol of an automatically operating
clip stop, a first clip carrying its rounds of am-
munition is permitted to drop into the machine’s
ouideway. The feed slide approaches the assem-~
hled cartridge clip and pushes it partially under
the knockout slide so that one round of ammuni-
tion will ba removed from the clip on 2 subsse-
aquent downstroke of the knockourv slide.

While cne round is being removed ifrom the
clin, the feed slide reciprocates pack past tne
feed chute and a second cartridge c¢lip is allowedd
- to fall to the machine’s guideway. By this time
the knockout slide has completed its downsiroke
angd has returned to its highest position, The
separated round of ammunition is guided by &
chute to a proper receptacle,

1M T

-z

feed

vJ
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2

‘The feed slide again reciprocates toward the
knockout slide, pushing the second clip to the
position previously occupied by the first clip, and
advancing the first clip fully under the knockout
slide. On the next down stroke of the slide, two
more rounds are pushed from the clip, allowing
the remaining five to drop therefrom by gravity,
and cne round will simultaneously be pushed

- from the second clip.

While the knockout slide is descending, the
feed slide again reciprocates back past the feed
chute and a third cartridge clip is allowed to
fall to the machine’s guideway. By this time the
knockout slide has ecompleted its down stroke and
has returned to its highest position.

The feed slide again reciprocates toward the
knockout slide pushing the third clip into the
position formerly held by the second, pushing

- the second clip into the position formerly held

Y by the first, and pushing the first clip to a new

position, |
- On its next down stroke, the knockout slide re-
moves one round from the third clip and two

. rounds from the second clip, thereby allowing the

T
il

&4}

50

“ remaining five rounds in that clip to fall. A sec-

ongd clip thus becomes emptied of its ammunition
rounds. As the cycle is repeated the empty clips
are finally ejected from the machine one by one.

One object of my invention is to provide a
safe, positive-acting declipping machine, |

Another object is to provide a declipping ma-
chine capable of high quantity production. |

A further object is to provide g declipping ma.-
chine which is simple in designh and construction,
and easy to operate and maintain.

The foregoing and other objects and advan-
tages of my invention will become apparent after
an inspection of the following description and
the accompanying drawings wherein:

Wig. 1 is a plan view of my machine without
workpieces, various protective guards having been
removed for purposes of clarity; |

Fig. 2 is a longitudinal section taken along line
2—2 of Fig. 1 and shows various work pieces dur-
ing progressive stages of operation of the ma-
chine; | |

Tio, 3 is a partial plan view taken along line
3~—3 of Fig, 2;

Fig. 4 is a side view of the machine, without
workpieces, taken along line 4—4 of Fig. 1;

Fig. b is an end view taken along line 5—5 of
rig. 4; |

¥'ig. § is o sectional view taken along line 6-—6
of Fig. 4; |

I TR
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e, 7 is g secuonaﬂ view taken along line 'E---!

':-OfFlg 4;

Fig. 8 1s a sectmnal view taken along lme 3-——3
of Blig, 4
- Fig. 9 15 an enlarged sectmnal view taken alcmg

line 8—8 of Fig. 4 and shows varmus workpleces-

| -m position;
- Pig. 10 is a sectional view, wﬁ,hout workmeces

| itaken along line i0—19 of Fig. 4;

Fig. 11 is an enlarged cross SECthlIl Wlthaut-

workpieces, taken along line ti—I{ of Fig. 4

Fig. 12 is a sectional view taken along lme‘

12—i2 of Fig. 4; and

Fig. 13 is a cross sectmn taken along Ime !3—33 |
| 15

of Fig. 2. - | | |
Machine’s stzc sfrucmre

~ As shown in Figs. 1, 4, 5 and 11, my mar-*hme_
is built upon similarly dimensioned front and

 rear base strips 20 and 24, respectively. A leit
~ vertical support 22 (see Figs. 1 and 4 t0 6) and

o right vertical support 23 (see Pigs. 1,4, 7, 10.

and 11) are secuved to the base strips by any

. convenient means, as by screws (not shown).
These supports are parallel to each other and
‘hase SLYips. -

extend. rerpend'lcularly a.cross the
- The  supports are saﬁstuntmlly trapezoidal in

- shape and identical in size.

10

Vertical support: 23,

| 4 |
be capable of axially sliding thereon. Ingage-
ment and disengagement between flywheel 42 and

. cluteh collar 44 is efiected by means of a clutm

5

lever 4% having the yoke portion 48. |
- Cluteh lever 47 is supported by and pwots upon- .

-~ the conveniently located post 49 to which it is

secured by means of a nut 83, the post being

 attached to front base strip 20 by means of the

- bolt §1.

straddles castellated cluteh collar 44 and is en-
gaged thereto by means of studs 52 (one of which

- is :shown in Fig.

The yvoke portion of the clutch lever

1) which travel in the clutch

- ¢collar’s groove 45,

Press-fitted in axia,l'ahgnment in left and right

vertical supports 22 and 23 are flanged bushings
B8 (see Fligs. 1,4 and 11).

Extending horizontally

- between the bushings is a cam shaft 54 (see Figs.

25

for a purpose which will later be evident, is pro~

. vided with g U-shaped groove 24 (see Figs. 7
Spanning the gap
between the vertical supnorts and secured to the
. coplanar top surfaces thereof as by screws 25,

“are parallel front top plate 26 and rear top plate
These ton

“and 11) in its upper surface.

27 (see Figs. 1, 3,4, 6 to 11, and 13). Thes
plates are so positioned upon the vertical sup-

R ports 22 and 23 that a certain gap 28, can@nuous_'_ .

30

with U-chaped groove 24, exists between them for =

g reason which will later be explained.
. Secured to the left portion (see Figs., 1, 3, 7

guide strips 29. Chp oguide strips 31{ -are sscured
by means of screws 38 to the right portions of
the upper faces of the top plates so as to be
flush with them on both top surface and the in-

40
and 8) of the opposed inner faces of the top

plates, as by sSCrews (not shown), are feed slide

45

wardly facing surfaces (see Flgs 1, 3, 9 to 11

and 13) _ | |
Drive poriion

A flanged bushing 32 is mounted in left ver-
tical support 22 by means of screws 33 (see Figs.
1,4 and 6). Axially aligned with the bushing and
secured to base strips 20 and 21, by means of
screws 24, is a pillow block 35 (see Figs. 1, 4
and 5). Supported hetween the bushing and the
pillow block is a flywheel shaft 38.

The flywheel shaft is secured within its sup-
norts by means of a- washer 37 and nut 38 located
atl its right end (see Fig. 4), and by g hand wheel
239 and a nut 48 at its left end (sse Pig. 5). In-
tegral with shaft 38 is a pinion portion 41.

A circumferentially grooved flywheel £2 having
a cactellated hub nortion 43, and a castellated
clutch collar 44 having a circumferential groove
45. are mounted on shaft 36 between pillow block
35 and pinion 4f (see Figs. 1 and 4). 'The fly-
wheel is prevented, by any convenient means
(not shown), from axial movement on the shaft,
but is free to rotate independent of the shaft.
As shown in Figs. 1, 4 and b, a flexible connector
46, preferably a V belt, extends around the f1y-
wheel and connects it to any convenient{ source
of power, as an electric motor (not shown).

Castellated clutch collar 24 is splined to fly-

wheel shaft 36 so as to rotate therewith and %o

50

bd
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65

- 'This cam,
- certain angular relatmnshlp to wobble cam- W -

1,4,6,7,11 and 12) which is retamed vhersin in

. any convenient manner.
20

A gear 55, to whiech a c'am .35 1s secmﬂd by
means of -screws 87, is - keyed to the cam shaft

- and secured in position by means of a nut 58 (see
- Figs. 1 and 4 to 6).
designated by reference character 59

- The rise of this cam is
. On the
richt side of left vertical support Z2, a wobble

- cam &0 -having the groove &I is keyed to the
- cam shaft and is held in place thereon by means:
of a set screw §2 (see Fig. 4). |

- Secured to the right end of the cam shait by
means of g pin 62 is the knockout slide cam 84,
as will become evident later, has g

Feed chutes and supports

Centrallsr located above the gap 28 petween top
plates 206 and 27, and secured to them by means:
- of screws £8, are feed chute supports 65 and 61
ASs shown in Figs.,

(see Figs. 1 to 5 and 7 to 9).
2, 3 and 7 to 9, the lower central portion of the
chute supports is recessed at %8 for a reason
hich ‘will become apparent later.  Accom-
modated in a groove.on the inner opposing faces
of the supports, and held in place there in spacead
relation to each other by screws £9, are channel-
like feed chutes T8. These chutes are so posi-
tioned that the channels face each ovher and
hetween them define an orening into whicn the
assenibled clips are fed to the machine. Between
the chutes’ opposing edges is the space 7{.

At thelr upper ends, the feed chutes fit invo
complementary channel-like blocks T2 which are
recessed internally to receive them and which are
held together by means of screws 13 (see Figs. 1,
4 and 5). The recesses (not shown) in the blocks
define the distance across the space 71 bhetween
the feed chutes (see Figs. 4 and 5). The sides
and bottoms (see Fig. 1) of the channcl-like
blocks are shaned outwardly from bkottom to top
and, in combination, present an inverted bell-
mouth opening 74 which is continuous at its
smaller end with the opening defined by the feed
chutes 10 earlier mentioned.

‘Each feed chute support is also provided with
bilateral lobes 75 located near the support’s upper
end and spaced equidistant from the center of the
feed chute (see Figs. 1, 2, 4 and 9), and each lobe

is provided with a cylindrical recess which Wlll

be discussed later.

Dovetmz slzde holder, clip release shaft, and cliv
release jack shaft

Fastened to the left end of rear top plate 27
by means of screws 16 is a dovetail slide holder
171 (see Fligs. 1 and 4 to 6). This slide holder con-

tains a vertically positioned dovetail groove 718
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(which accommodates a dovetail slide T9) and &
recessed lobe 80 (see Figs. 5, 6). The recess in the
lobe is in alignment with the recesses in the rear
lobes of the feed chute supports and between
them they support the horizontally positioned
clip release shaft 81 (see Pigs. 1, 2, 4, 5, 6, 8 and
9).

Dovetiail siide 719 is provided, near its lower end,
with a roller 82 which is secured in place by the
shoulder screw 83 about which it is free to rotate
(see Figs. 4 and 6). As those figures show, the
roller rests upon cam 88, and the cam’s rise B8
will impart vertical reciprocation to the dovetail
slide.

The clip release shaft is equipped with a shaift
link 8&, a slide link 85, a forked return arm 8§,
a handle 87 for shaft 2f, a feed link 82, and a clip
stop £9. Shaft link 84 is pinned at 938 to the left
end of the clip release shaft (see Figs. 1, 4 to 6).
Slide link 85 is attachec at its upper end to the
distal end of the shait link by means of a screw
81 about which it is free to retate. The lower end
of the slide link is attached to dovetail slide 19
by means of the shoulder screw 92 about which
it is free o rotate (see Figs. 1, 4 to 6). Return
arm 385 is adjustably secured to the clip release
shaft by means of the clamp screw 83 (see Figs.
1, 4 and 7). Handle &7 is tightly secured to the
clip release shaft 8{ by means of the clamp screw
84 (see Fig. 4). Adiacent the left feed chute sup-
pors 68 the feed link 88 is attached to the c¢lip re-
lease shafl by means of the clamp screew 98 (see
Bigs. 1 and 2). Clip stop 89 is located in the space
71 between fead chutes 70 and is adjustably se-
cured to the clip release shait by means oi the
clamp serew 98 (see Figs. 1 and 9). Secured in &
groove at the inner end of the ¢lip stop, by means
of screw §7, is a stop plate 88 (see Figs. 1 and 9).

Clip holding and release system

Liocated in rear top plate 27, under the free end
of raturn lever £5, a flanged bushing 32 is so posi-
tioned that its flange abuis the lower surface of
the too plate (see Pigs. 4 and 7). Passing verti-
cally through the bushing andg slideable therein is
a threaded soring stud 188, The spring stud, ab
its upper end, is threadedly attached and pinned
(net shown) 0 a stud yeke {6, Extending from
the stud voke to the outer end of return arm 86
is a return link {82 (see= Figs. 4,5 and 7). The
uprer end of the link is secured to the forked
end of the return arm by means of a pin (92 which
iz held in place by any convenient means (not
shown). The lower end of the link is attached
to the stud voke hy means of a pivot {84 which
may 21c0 be held in place in any convenient man-
ner (not shown). |

The lower end of spring stud 188 is ecduipped
with a spring seat {88, which is slidable thereon,
and a nut 185 (sece Figs. 4 and 7). Confined be-
tween the flange of bushing 85 and the spring
seat is g coil spring 187 which constantly acts to
push the lower end of the spring stud away from
the rear too plate 2%7. Spring 187 also constantly
acts to force roller 82, attached to dovetail slide
19 against cam 8% through the medium of spring

seat 1032, nut {86, spring stud 19490, stud yoke {81,
return link {02, return arm 88, clip release shaft
81, shaft link 84, slide link 85, and dovetail slide
19 (see Figs. 4 to 7). The amount of force exerted
by the spring can be increased or decreased by
changing the position of the spring seat up or
down along the spring stud.

As shown in Figs. 5 and 8, feed link 88 is pro-
vided at its inner end with a slot 108. This slot

- ) "Iff
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is engaged by a stud 109 located in a complemen-
tary feed link (i6. The complementary feed link
is secured to a clip release jack shaft {1 {{ by means
of a clamp screw {12 while the jack shaft is hori-
zontally supported in opposing lobes 75 of the
feed chute supports 66 and 67 parallel to the
clip release shaft 8. The clip release jack shaft,
like the main clip release shaft 81, is a1s0 nrovided
with & clip stop 113 which is located oprosite the
clip step 89 and is secured to the jack shaft by
meang of clamp screw {4 (see Figs. 1, 4, ). As
in the case of c¢lip stop 89, a stop plate 115 is se-
cured in a groove by means of screw ({6 to elip
stop {3 (see Fig. 9).

- Knockout slide supporits, knockout
slide and keepers

Centrally located in horizontal spaced relation-
ship above gap 28 between top plates 28 and 27
and secured to them by means of screws 117, are
knockout slide supperts {i8 which face toward
each other (see Figs. 1, 2, 3, 4, 10, 11). For res-
sons which will lIater be explained, the bottom sur-
face of the slide supports is recessad at {19 in the
region overiying the gap. The opnosing inside
faces of the slide supports are vrovided with s
groove (28 which extends in a vertical direction,
and the outer faces of the supnorts are provided
with another groove 121 which also extends ver-
tically.

Accommodated within the first mentioned
egroove 120 is knockout slide §22 which carries the
punches {23 held in place hy the set serews 124,

Secured to the outside faces of the slide sup-
prorts by means of screws 125 are keeper nlates
2% which are provided with grooves 127 and slot
128 (see Figs. 2 and 10). When the keener plates
are in position on the slide supports, grooves {24
ang {27 are complementary to each other, form-
ing a substantially square and vertically extend-
ing open-ended chamber {29 which slidably ac-
commaodates a keeper 128, _

As shown in Fig. 2, the kespsers have shaped
lower ends {3f which face toward the machine’s
feed chutes and the outside surface of each keeper
is provided with & stop pin 182 which, st assem-
bly, slidably engages slot 128 in the keeper plate
to limit downward movement of the kesper.

Located in the upper end of each keeper ig a
blind recess {33 which accommodates cne engd of
the coil spring 138, The other end of the coil
spring fits around a stem {33 and against the
shoulder (38 of a threaded adijusting stud (37.
This stud engages with the cap plate {38 held in
place atop the coplanar ton surfaces of the slide
supports and the keeper plates by means of screws
133 (see Iigs, 1 and 2).

It can easily be seen that the kespers are con-
stantly urged downward by aciion of spring {34,
ond that the downward pressure of the keepe
can be increassed or decreased aceording to

S

i87. However, when no workpiece is under the
kesper, the downward movement of the keener

arrgsved when pin 32 reaches the lower exirenm-
2 €

1ty of slot 128 in the keeper nlates {84,
Reciprocation of knockout slide

Reciprocation of the knockout slide resylis
from rotary oscillation of the slide shafi i

which 1s horizeontally suvvoried near each of iis
ends oy the bushed bracket {£{ above rear top
plate 28 (see Fligs. 1, 2, 4, 5, 11, 12). The hracket
1s secured to the rear top plate by any well known
means, as by screws (not shown). | -

£

I - i
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Secured to the left end of slide shaft 140 by
means of a pin {462 is o slide lever 43 having a
short, forked arm 144 and a longer arm 148 (see
Figs. 1, 5 and 11). Secured to the right end ol
the slide shaft by means of a clamp screw (48 1s
the cam arm {47 which carries at its extremivy a
roller {48 which is secured in place by the shoul-
der screw t48 upon which it is Ifree to rotate.
Roller {88 is in contact with slide cam 8§& se-
cured to cam shaft 54 (see Figs. 1, 4 and 12).
Rotation of the cam shaft causes pendulum-like
swinging of the cam arm. This swinging results
in oscillation cf the slide shaft 148, |

The short, forked arm 44 of slide lever (43
carries a circumferentially grooved stud 98
which iz secured in place by any convenients
means (not shown). 'The stud is fitted with an
8 shaped hook 8§ to which is attached the upper
end of a slide return spring 182, The lower end
of the spring is anchored around a circumieren-
tialiy grooved stud {33 which is threadedly at-
tached to rear base strip 2§ as siown in Blig. 11.
As that ficure shows, snort forked arm (&4 of
slide lever 143 is constantly being pulled cowi-
ward, this action causing a constant tendency in
long arm 45 to be raised and in the roller {47
to be held against slide ecam 24, |

Long arm {48 is attached to a yoked stud i%4
by means of the pin {55 which is secured in the
stud in any convenient manner (ot showm).
The yoked stud in turn is slidably engaged in the
flanged bushing {55 which is secured to Enocg-
out slide 122 hy means of screws {87 (see Tigs.
2,4).

The Feed slide and ils guiies

Located in the gap 28 between front and rear
top plates 26 and 27, at the left end o vhe ma-
chine, is the feed slide i85 (see ¥igs. 1,2,3,4,7,8).
The feed slide is just wide enough across to slide
freely between feed slide guide strips 23 and clip
cuide strips 8§ attached to the ifront and rear
top plates (see Figs. 1, 3,7, 8), and.is just siightly
oreater in thickness than that of the top plaies.
This construction enables the feed sglide to recip-
rocate along the length of the machine between
the upper and lower surfaces of plates 28—27, as
will 1ater he described. |

The upper surface of the slide contains, at 1ts
right end, a specially shaped insert {§i which is
adjustably secured there by means 0f screws 64
in the insert’s oblong slots {83 (see Figs. 2 and 3).
Ab its left end, the upper surface of the feed slide
contains a groove (84 inte which fits the tongus
{85 on the lower surface of a slide plate 185.
This plate is attached to a roiler plate 1857 which
is located asgainst the slide’s lower suriace and
which has a tongue £33 fitting into a groove {358
on. that lower surface (see Fig. 7). Screws {19
which transfix the slide hold the slide plats andg
the roller plate against the feed slide, and per-
mit reciprocation of the feed slide lengthwise of
the machine hetween the upper and lower sur-
faces of the two top plates.

Roller plate 57 has a lobe 13§ into which is
fitted the stud 172 of g roller 173, the stud being
retained by set screw {74, Roller {72, in turn, en-
gages with greoove §1 in wobble cam 23, Avtached
to the undersurface of front top plate 26 by means
of screws (not shown), and pcesitioned to slidakly
support a projecting portion {75 of the roller
plate, is a feed slide hanger (7€. The lengih of
this member (78 from leit to right (see Fig. 4)
is ereat enough to provide support all during the
reciprocal travel cf the feed slide.

The right end of the feed slide is provided with

oy
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an integral forked, winged portion 177 which is
slidably supported against the lower surfaces of
the front and rear top plates by means of the
feed slide tracks £78. These tracks are secured
to ‘the underside of each of the top plaites by
means of screws (not shown). The feed slide
tracks, like the feed slide hanger, are long enough
to provide support for the winged portion during
the full movement of the feed slice.

Attached to the forward surface of front base
strip 29 by screws {79, and extending any con-
venient distance across the front of the machine,
is a discharge chute (88 which slopes downward
from front to rear (see Figs. 1, 4 and 11). This
chute is eleft at 18f{ in order to guide the am-
munition rounds around spring [5Z. Alfter the
rounds are separated from the clips, they fall to
discharge chute {88 which guides them t0 &
nroper receptacle (not shown), the emptiy clips
being discharged out the right end of the ma-
chine as will be described later.

Dietent

Located on the front top plate 2
knockout slide supports 146 is the spr
detent 122 (sese Figs. 1, 3 and 10).
slidakly eontained in a housing {82 which is
cured to the top plate by means of sCrews

and its projecting end is so positioned vhat it eX~
tends somewhsat into the path taken by vhe am-
munition round clinsg 189, and will releasably en-
cage a noteh located in the clips so as to held the
clip in position under the knockout slide’s
punches 123. A coil spring (not shown) located
in a shouldered recess (mot shown) within the
detent housing tends constantly to urge the de-
tent into the path of clip (98¢ but, et the proper
time, wiil yield to allow the detent to travel away
from gap 28. The outermost position of the de-
tent is limited by a shoulder (not shown) located
on that part of the detent within thz housing.
The coil spring is held within the housing by
means of end plate 185 which is fastened to the
heousing by means of screws (£28.

Strivper

Located on rear top plate 2% between the kunock-
out slide supports (18, and secured there by measns
of screws {87, is the strirper 188 (s2e Hig. 11).

The stripper contains a prejecting portion EEI

which overhangs gap 2¢& between the front and
rear top plates and, while not interiering wiii
the horizontal movement of the clips, will nreveny
the clips thereunder from rising vertically ouj
of place when knockout slide 22 ascends gfter its
downward, working stroke.

8 round clip

The workpiece which is illustratively dezit with
in the drawings consists of a specialiy formed
spring steel clip i88 having, for purposes of its
operation in the Garand rifie, a head porvion 151
and resilient side portions 92 (see ¥igs. 2 and 9).
The head and side portions forin at their junc-
ture a shoulder 133. The distance agross ohe
head portion is somewhat greaier than the ais-
tance across the gap 28 between the iront ana
rear top plates, and the distance across the siae
portions is slightly less than the width of gap 48.
It is thus possible for ¢lip head 181 freely 1o slide
along the gap under influence of feed glide 188,
The head end of the clip is proviged with an
arcuate cuv-out (84 at each end and withh smail
notches 195 (see Figs. 2 and 3).

Restrained in clip 190 by the resiiience of its
side portions are two staggered rows ¢of ammuni-
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tion rounds, each round consisting of a cartridge
case 196 with its assembled bullet i87. As Figs.
2, 3 and 9 indicate, the base ends (not shown) of
the cartridge cases fit into the clip, while the
pullet ends project thereirom.

Operation without workpieces

In orcer to convey g clear piciture of the opera-
tion of my inventive machine, I shall briefiy de-
scribe its functioning before the workpieces are
placed therein.

Assuming the clutch coliar £4 (see Figs. 1 and
4) t0 be disengaged from the casteilated hub por-
tion 43 of the flywheel &2, the clutch iever 47
will be at its extreme leit poszition (not shown).
A source of power such as an eleciric motor (1ot
shown) is energized and the grooved flywheel
connected thereto through belf 46 is caused 1o
rotate in a counterciockwise direcvion as viewsd
from the machine’s ieft end (see Fig. 5). Begause
the flywheel “floats” on its shait 36, that shaft
does not yel rotate.

The clutch lever 47 is moved to its fmthermast
position on the right (see Figs. 1 and 4), pivoting
on the rost £9 and causing the lever’s yoke por-
tion 48 to move the cluich collar intc engagemienyt
with the casteliated hub poriion of the fiywheszl.
Consegquently, the rotation of the flywheel is im-
parted to the flywheel shaft 86 vecause of the
splined engagement between the shaft and tihe
clutch collar.

Pinion £1 (see IFigs. 1 and 4) 1s integral with the
shaft and also rotates in a counverclockwise di-
‘rection, as viewed from the left (see Figs, b and
6). This causes clockwise rotavion of gear 59,
its attached cam 59, and the cam shaft 54 toO
which they are sscured (see Figs. 1, 4 to 8).
Wobble cam 88 and knosckout slide cam 64, which
are also secured ito the cam shafi, are likewise

turned in a clockwise direction as viewed from the -

machine’s left end (see Figs. 7 and 12). Roia-
tion of cam BB causes intermitient vertical recip-
rocation of dovetail slide 78 within its support 71
through the medium of roller §2 which is rotat-

ably secured to the slide and constantly held

against the cam by eoil spring 87, as earlier
described.

By means of slide link 85 and shaft link 34
(see Figs. 1, 4 t0 8) the reciprocation of the dove-
tail slide is converted into rotary oscillation of

clip release shaft 8{ about its axis (see T'igs. o

to 9). Feed link 88 (see Fig. 8) and ciip stop §%
(see Fig. 9), through their attachment to this
shaft, are alsc given intermittent rotary oscilla-
tion. The motion of the clip relepse shaft is
transmitted to clip reiease jack shaft {1 contain-
ing a second clip stop {13 by means of the engage-
ment between the feed link €8 and complemen-
tary feed link {18 (see Figs. 1, 4, 5, 8). Coeaction
between the two shafits causes the clip stops €9
and ({3 to have simultaneous, but directionally
opposite, intermittent rotary oscillation about
their axes. In other words, referring to Fig. S,
the shafts 81 and | {{ simultaneously rotate either
toward or away from each other, csusing stop
plates 28 and 115 to be raised to a ”holdmg” OF
lowered to a ‘“release” position.

Because of the censtant rotation of wobgle cam
68, and its engagement tc roller plate i87 by
means of roller 173 and groove §i, feed slide 168
undergoes intermittent horizontal recipirocation.

Tntermitient vertical reciprocation of the
knockout slide {22 results from periodic rotary
oscillation of slide shaft {40 in the following man-
ner. Attached to the outer end of the shaft is
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cam arm {47 Whlch contains roller 148 that is
held against knockout slide cam &4 by Imeans
earlier described. The constany rovatvion of the
knockout slide cam causes intermitient pendu-
lum-like swinging of the cam arm., Attached to

the left or inner end of slide shaft 48 is slide

lever (&3 to which is imparted vhe intermittent
rotary oscillation of the shaft. The movement of
this shaff is synchronized with the vertical recip-
rocation of the feed slide by means of tne engage-
ment between the slide lever and the yoked stud
{84 (see Fig. 11).

To summate uhe foregoing details of the “dry
(i. e. without workpicces) operation of my ma-
chine, and to mention the various fumnciions in
chronologicas order, these actions take place:
Svarting with feed slide i88 at the lefit end oif
its travel (see Fig. 1), at which time clip stops &3
ang ild are in “hoiding” position (see Fig. 9)
and knockout slide 22 is in its uppermest posi-
tion (see Fig. 2), the ieed slide bhegins moving
toward the right. It reaches the limit of its travel
in that direction, dwells momentarily, then starts
back to the left limit. As it continues in that
directvicn, the Enockout slide descends, then
ascends. When the feed slide, still traveiing to-
ward the left, has cleared feed chubes ¥§ the clip
stops are momentarily turned to their “release”
position then back to the “hoiding” position. The
feed slide reaches the left limit or its travel, which
is its starting position, aweils there momentarily,
and then the cycle is repeated.

Operation with workpieces

Altnough my machine need not of necessity be
placed in any one particuiar starting posivion,
the discuss:on o1 1tS operation with WOIKpIieces
will be 1acilitated by peginning the description
WI1TH bire unaerstanqig tiat cerialn relanonships
€X150 between tne machine’'s componenss. wWith
ciutch coilar 44 disengaged, handwheel 8% can
be turned in either direcvion, bus preferably coun-
Lercicckwise as viewed irom the left ena, until
roilier 842 on aovevaii slige 189 1s resting at the
bottom of rise ¥Y or cam 85 (see Fug. 6). When
this refationsinip exists, feed slide (g will be at
tine leit end or 1ts travel, clip stops 39 and {138 will
have turned to their uppermost “holding” posi-
tion (see pig., 9), and Kknockout slide i22 will

e av the top of its stroke (see Figs. 2, 4, 11).

Clips %8 conrvaining the amimunition rounds
are lntroauced into ieed chutes 4, builet ends
aownward, tnrougn the peli-mouthed opening 4
formed by compiementary channei-like blocks
i2 at the top oI vne chuves. Since vhe dimension
vetween stop plates §8 and {§5 1s not great enough
to aliow tne cup’s neaqa porvon (4§ to pass, the
descent of the first clip cown the chiute is stopped
as the clip’s snoulder {83 aputs the Stop piaies
(see Fig. ¥). The succeeding roundas then build
up, one upon the other, until the capacity of the
chutes is reached.

Handle 87 avvtached to clip release shaft £i is
SWUNE 1N a ciockwise direction as viewed from the
machine’s lett end (see Fig. 9). This action
causes Ciip Stops 84 and §123 to roitate downward to
their “release” position. Stop plates 88 and ii5
separate suiliciently to allow vthe vertical stack of
workpieces within feed chutes 78 to drop down-
ward. The lowermost cartridge clip enters gap
20 until the clip’s shoulder {43, being too wide
to pass through the gap, abuts the upper surface
of the top plates.

when the handie 87 is released, action of coil
spring 167 causes the clip stops to return to their

iy



AEERERERRREE é“ht:aldmg” pc;sitmn (see Flgh. 2 4; 7 a,nd 9)
i iiplates 98 and 143 catch under the Sh@uldﬁt ;!.._@:3% 0%
criiiliiiri i vhe lowermoss: ¢lip (i the: chute rand: ralse 168
Chiiriiiiiweight; together withithat of all:clips thereakbove; :
i 1off the round located: in the gap 28:s0:as8 to ireg: 5 111
EERESRURNE N §1t for subsequent sliding movement along the gabp. |
i Flywheel 42 s caused to rotate, through its hei*’
.01 connection 53 to the source of power (not shown); |
o and elutch lever 47 is moved to engage eluteh
SERER RN EER RS éjcrailm“ 46 with the ﬂywheel*s ca&tella:ted hu.la 233
weeFlg..., | __
o Rot ahmgwgbblecam 6&3 causeswedshdﬁ iﬁ@ tﬁ§
BERERERERRE NS imwe toward the right: (see Figs. 1) 3
EEREEEREEERE RSN secured o the feed: b'émt,i ¢ont: @i,s the .
Lo b first cartridge clip and slides it to the right
i through recesses 88 and {88 inithe feed cHute sup-
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Lol and under *the neéarer keeper 1§30 until .one enﬂ i
. of theclip is in alignment with the left punch {28
o carried by knockout $lide {22, With the clip prtp-f
i i erly posit tioned, the feed slide starts back; bawam
i theleft ana bh@ knockout slide begins 0 descend, ;
EEREREREREEE 3 lentering the clip’s arcuaie: cuuouté
b Sdand pushmg one ammunition round Ifrom the
011 clip. The remaining seven rounds are thus slight-
0 Ly rearranged Emt are still ‘held within the clip
Ul by its! resilience.: x
_,_:§55;55;55225511da&scena3 fwmtha clip as the I:eedghaepru-ﬂggén
iiiihioiiiiiligresses toward the 1éff.
111 the feéd chiutes, the clip stops again separate,

|1 | this time by mechanical action, and g sesond clip | tvidges from the chute, 2 horizontal guideway ex- | ||

ng, from beneath said feed ehube to other '
e f_qbabiﬁﬁm in the machine for directing n(wemeni,@?
¢f 'the clipped cariridges from the chube to those! | ||
S other stations, a horizontsily reciprocating feed:: . i
i Y ;
ta t.he iefs‘: and: has commencea ’Lrave.almg t0 the ||| ;memb 4 'p l&,t‘mg parailel| to said suideway to! | K
REEERERRERRRE S Esllde s insers: ‘and is pushed to the right along
it il the gap.  Before ! the feed slide’s ‘movemens: to

the right is completed, the second clip conuacis
the first clip. ¥Feed slide (60 keeps moving to
the right until the first clip is pushed invo align-
ment with both punches of the knockout slide.

When that happens, detent (62 wiil have engaged |

notch 195 in the clip’s head ang one end of the
second clip will be in the position previously oc-
cupied by the first, i. e. one end (adjacent the
first clip) will be aligned with one punch of the

knockout slide.

With the clips properly posﬁ;mned the feed

slide starts again t& the leit end of its travel as
the knockout slide descends. On this stroke vwo
additional ammunition rounds are removed Irom
the first clip, aliowing the remaining five to fall
out by gravity, and one round 1s 1emoved from

the second clip.
By action prevlously described, a thlrd car-

tridee clip is deposited in gap 28 and again the

feed slide begins its travel toward the right. The
slide’s insert contacts the third clip and pushes
it along toward the other two clips.
clip abuts the second, which already abuts the
first and, as the feed slide continues its move-
ment, the third clip is placed in the position just
formerly occupied by the second and the second is
placed in the position occupied DY the first. The
first clip is moved to a new position In which its
end abutting the second clip is still in alignment
with one punch in the knockout slide, although
the first clip has been emptied of its rounds.

As the machine continues its operation, repe-
tition of the previously detailed steps takes place.
Finally, the emptied clips are pushed along to

the end of gap 28 from where they iall into- an:
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| declipping machine capa,ble of high quantafby pro-~ i
10 duction; and that 1 have provided & declipping: '@ 1/ |
. machine which is'simple in design and construc-
twng and easy to operate and maintain. ARREERRRRRERERE
1 The lillustrative embodiment of my: 1?1%11‘::1911;
;descrmed herein has been chosen for explanatory ' ' 1 ¢
SRS RRE R Those skilled in the art wiliun- .
iy | derstand. that many variations andmadmcatmm;é§§§§§§§§§

Ll ipors and. ’she Emmk@ub slige suppcam rf.ﬂpeci;wuyi ol my :s.nventwe concep . are posmme withoub de- |||
| parting from its original’ smrit and scope. For:
' that reason I do not 'wish to: be limited to the 1
‘3 one speeific form here illustrated and described, | ' 1
| but instead aﬂiy by ihe sgape of 'Lhe clazms ap«

gpended her etﬁ)

Its work done, the hncﬂlzaut émg bm ﬁhp ph& cari

mdepoaited in gap. 28, anﬂthe“welgh’s of the. suc-ggg;;tm

1 ceeding clip s removed from. the second elip by
-';:35é§;;;;géiééitheretm‘*nmchechpstﬂpstethez
sﬂ:mn 35

1 Again the feed slide has cﬁncmded 11,3 tzavelé;%%?

) [
]
-'4.
ot

o0

09

60

69

i guided:
fé%CElHtE: ﬁ% _

’ 'purposes only.

5 ¢lips | holding |

-l..l.-.u-l.- -1
. FI

- uppermost surface of the

12

%awammg receptacle (not shown) ?bh.e prevmushf;
- ejected | ammunition ' rounds: having also' beeri: 11111
€r10t shawm b:;f'
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o lina m.—.-mﬂm,{le I@r da:ﬁ;lpﬁll'ﬁg ca,rtlmgeu fmmg
them 'under sprialg pressure, the . ||| | ||
- combpination of g ve.. bical feed chiube for suppiy+
tridges i proper pnsmmﬂ 1;0

ERRRRRT tation 'e hin
Wlaen it is, “clear” mg;if:(} her stat 1S 10 bh hac%‘me clip velease

i miove the! clipped carir m{ges pl"ed&}:ﬁrm.ﬂed dise]
X eed
'The second clip is contacted by the feed tances to predetermined positions therealong, a'| | | 11
| wvertically reciprocating | knockout  siide! be aring o

49 '3 punch whichl is ‘axially aligred with the car- |

tridge tnerekbeneath and which extends on iis
dowistroke past the uppermoesit surface of the
guldeway beneath it, and means for operating
Sald reciprocaiing iced member so that whenever
saigd puhlch is moved to its most extended po-
siticn it will register with the heads of the car-
cridges on the ends of aajacent pairs of c¢lips be-
ing urged along said guideway, whereby the
vunch wiil force the so0 contacted cartridges ous

¢f their clips to loosen the remaining cartridegss

and starc their fall from the clips by iforce of
gravity. | |

2. In g machnine for removing ammunivion car-
tridzes, each comprising a buliet, a cariridge case:
and conuvenits thereoif, ifrom clins holding them
under spring pressure, vthe combination of a ver-
vical Ised chiute for supplyving loaded clips with
bullet ends downward to the rnachine, ¢lip release
means selectively imposing a barrier within said
feed chiute for admitiing the lcaded clips one by
one from the chute 1o the next stztion in the ma-
chine, cam conirolled mezans for cprérating said
clip relsase means at proper iniervals, a hori-
zontal guiaeway exiending fmm beneath gaid
fesd chiute to other siations in the machine for
direciing movement of the loaded clivs from the
chute te vhose other stations, a horizontally re-
ciprocatving feed slide and plate operating par-
allel to said guideway to move predetermined dis-
vancas wo preaei,eumﬂeu posivions therealong, a
versvicaily reciprocating knockout slide beari 11'1g atl
least two verticaily acting punches which are
axlially aligned with the cartridges therebeneath
and which extend on their downstrokes past the

guideway’ beneath

mam the fm*egmng descz mm@n 11: wzll ’be ap—
parem e.,ha.t I have pmvlded a S&Lfﬁ pamtwer-act-
| ing declipping machine; that I have provided a. . |

il %isr*?r"c,mels“ lrapesing o | Ea&rner within! smd feaa;

C ;cnute .Lm‘ r"““uiabiflg uhf} ‘-'«‘u_pply of: ﬂhpp;d @&1
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them, and cam controlled means for operating
said reciprocating feed slide and plate so that
whenever said punches are extended to their low-
ermost position they register with the heads of
the cartridges on the ends of adjacent pairs of
- clips being urged along said guideway, whereby
the punches force the so contacted cartridees out
of their clips to thus loosen the remaining car-
tridges and enable them to drop from the clips by
force of gravity. |

3. In a machine for removing cartridses from
clips holding them wunder spring pressure, the
combpination of a vertical feed chute for supply-

ing the clipped cartridges in correct position to

the machine proper, clip release means selec-
tively imposing a barrier within said feed chute
for resulating the supnly of clipped cartridees

10

15

from the chute, a horizontal guideway extending

from heneath said feed chute to cother stations
In the machine for directing movement of the
clipped cartridgas from the chute to those other
stations, g horizontally reciprocating feed mem-
ber operating parallel to said guideway to move
the clipped cartridges predetermined distances to
predetermined positions therealong, spring
stressed vertically acting keepers for retaining
the clipped cartridges in proper alignment as
they are moved along the guideway, a vertically
reciprocasing knockout slide bearing a. punch
which is axially aligned with the cartridee there-
beneath and which extends on its downstroke
past the uppermost surface of the guidewav be-
neath it, and means for operating said recipro-
cating feed meraber so that whenever said punch
1S moved to its most extended position it will
register with the heads of the eartridges on the
ends of adjacent pairs of clips being urged along
£ald guideway, whereby the punch will force the
S0 contacted cartridges out of their clips to
Icosen the remaining cartridees and start their
fall from the clips by force of gravity.

4. A cartridge declipping maching, including,
8, guideway along which clips to be unlcaded of
their cartridges are made to move, a reciprocat-
Ing feed member operating parallel to said guide-

way to move the clins predetermined distances to
predetermined positions therealong, a reciprocaf-
ing punch member located perpendicular to said
feed member angd guideway and slidable into and
gut of the clips in axial alignment therewith so
as to engage an end of at least one cartridege and
push cartridges so contacted out of the clips,
cam~operated mechanism for reciprocating said
punch member, a clutch controlling the connee-
tion and disconnection between said cam-operat-
ing mechanism and a source of nower, and means
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for operating said reciprocating feed member so

that whenever said punch is moved to its most
extended position it will register with the heads
of the cartridges on the ends of adiacent pairs of
clips being urged along said guideway, wherehy
the punch will force the so contacted cartridees
out of their clips to loosen the remaining car-
tridges and cause their fall from the clips by
force of gravity.

9. A cartridge declipping machine, including,
a guideway along which clips to be unloaded of
their cartridges are made to move, a reciprocat-
ing member operating parallel to said guideway
to move the eclips predetermined distances to
predetermined positions therealong, a detent
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14 |
resiliently mounted so as removably to engage
an accommodating recess therefor in each clip
moving along said guideway thereby temporarily
to locate the clip in a predetermined position, a
reciprocating punch member located perpendicu-
lar to said reciprocating member and guideway
in registry with each clip positioned by said de-
tent and slidable into and out of the clip in axial
alignment therewith so as to engage an end of
at least one cartridge and push cartridges so
contacted out of the clip, cam-operated mech-
anism for reciprocating said punch member, a
clutch controlling the connection and disconnec-
tion between said cam-operating mechanism and
a source of power, and means for operating said
reciprocating member so that whenever said
punch member is moved to its most extended po-
sition it will register with the heads of the car-
tridges on the ends of adiacent pairs of clips bhe-
ing urged along said guideway, whereby the
punch will force the so contacted cartrideges out
of their clips to loosen the remaining cartridges
and cause their fall from the clips by force of
gravivy.

6. A cartridge declipping machine, including,
a guideway along which clips to be unloaded of
their cartridges are made to move, a reciprocating
feed member operating parallel to said guideway
to move the clips predetermined distances to
predetermined positions therealong, a reciprocat-
ing punch member located perpendicular to said
feed member and guideway and slidable into and
out of the clips in axial alichment therewith so
as to engage an end of at least one cartridge and
push cartridges so contacted out of the clips, a
cam shaft, a cam secured to and rotatable with
sald cam shaft, a follower for said cam, g cam
arm to one end of which said follower is support-
ingly attached, a slide shaft to which the other
end of said cam is attached, a lever having g first
end connected to said punch member and be-
tween its first and second ends heing connected
to said shaft, a spring secured between said le-
ver's second end and another part of the ma-
chine for customarily holding said lever so that
it keeps said punch member away from said
clinped cartridges but yielding to permit said
cam and slide shaft to move said lever and there-
by move said punch member into contact with
said clipped cartridges, and means for operating
said reciprocating feed member so that whenever
said punch member is moved to its most extend-
ed position it will register with the heads of car-
tridges on the ends of adjacent pairs of clips be-
ing urged along said guideway, whereby the
punch member will force the so contacted car-
tridges out of their clips to loosen the remaining
cartridges and cause their fall from the clips by

force of gravity.

FRANK E. COSTELLO.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
337,117 Belcher _ oo ___ Mar. 2, 1886
1,355,684 Northover ___.._____ Oct. 12, 1920
1,388,065 Sehmitz . ________ Aug. 16, 1921
1,396,928 Northover ______ . __._ Nov. 1, 1921
2,202,600 Reynolds _ o __ May 28, 1940



	Drawings
	Front Page
	Specification
	Claims

