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Figure 7-2. Chamber-projectila Contact wnnel B0
cartndge
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The text design opetation is 1o provide a path for the spring v

Top * round betwsen the immedists recepucie and chambes, dsslodges

view 184 guidinos dong this path. The receplacle-whether than the

magazine, clip, o1 beli-provides the miual guidance the roun

which will be discuned later. The chamber provides the asurance
- terminal guidance. The entrance to the chamber and the round, ¢
path of the round should be 30 amanged that any neansste
. contsct batwsen’ chamber and progectde will take place the rouns
on the ogive. Fig. 7-2 thows thus arrangement. The with resp

chamber eouance may be enlsrged by & ramp 1w radws, ¢

eliminate the probability of whe nose siriking the between

chambet walls fint. extreme

wutiate it

7-21 MAGAZINES

Magazines, box or drum, are of limuted capacity. Box
magarinss penetally bold (rom 7 to 20 rounds in ungle
or double rows; drums, up to 150 rounds.

7=2.1.1 Sox Magazines

A box maganne may be hed (o the o
£{]14 may be an integral part of it. Both types have a spung W
JYIEW  keep forcing the rounds toward the bolt as finng
conunues. The box not only stores the rounds but also
restruns thew oulward motion at the moyth and guides
sach round as the bolt sinps it from the dox. The
resuairung and guiding elemants, called lips, sre integral
with the udes. Fig. 7-3 thows 8 box maganne with
several rounds of ammunuon.

Correct lip length s wital to dependable loading. .
Combined with the direction of the sprng fosce., the lips
conwel the poution of the 10und & i eniers the
chamber. As ndacated wn Fig. 7-3, continuous cantrol 13
axercued by the hps while they resirun the round and
50 long as the resultant spang force passes within their
confines. If the resultant spang force falls forward of the
bps, the tound will have & tendency 10 Lip ¢

2. J

—

Figure 7-3. Box Magarine
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and ncrease the prodedility of janming. Fig 7-4
demonstrutes how & shont Lip auy fal to gusde & round
0 that it enters the chamber with niarf Fyg.
7—4 damonsirates how a lonper lip will retaun contact

The shaps of the lip has considensbls iafluence on
{eading. The round to be joaded should be restraned by
ling coasact berwesn Whe cantndys cas and lip. Fig. 7=5
thown how thos ¢ffect can be urangsd by muking the
moar odus of e ip lem taa the radau of the
cartridge cass. Abwolule sssumacs of line contact o
usursd by formung the Lip by a nght sngle bend. The
spnng losd holds the round firaly uwotl the Dolt
dislodges it. On ths ather hand, if Whe kip redinis is Largsr
than the antndge cass radiua, socurste positiomung of
the rounds cansot be schwwd with any degee of

The dgs caee pomtion, from round o
round, misy wutially flost; haredy, causng ea

y in aren bx the bolt {ace and
the rounds. Fig. 7=3 shaws how the pouitions may vary
with respect to the flzad bolt pomuon. The larger the
rdus, the of suffa ua
between e bolt {ace and canndgs cams base. In
axtreme cams the bolt mey Mt the prunss firt and
muate it

AMCP 708280

The dimensions of the cartridge and the wtended
capacity deterrune the tos of the magazine. For a ungle
tow of caruidges, the wadth equals e diameter of the
Sase pla 0.005 1n.

w * D +000S (7-n
whare D, ® diamater of cartridge case base
w ® ingide width of magazine
Doubls tows of cartridges are stackad 00 tha! the centers
form an equilatecsl trisngle ma shown i Fig 76 where
the mnde width of the magazine is
w ® 1866 D_ + 0.005. [¢25)]

The cocunal depth of the magimne siorage 3pace with
doubles rows is

Ao TDWeD (1-3)

whiate A ® depth
N = pagnberof rounds

CHAMBER

7

SPAiING FORCE

Figure 7—4. Lip Guide.:
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(A) PROPER- ARRANGEMENT, Ry < Re

(D) POOR ARRANGEMENT, Ry > Ry

Fipura 7—-5. Lipcsrtridge Casa Orientation

ANSD -

e 065 1R O WEAT hﬂ_

Figure J—6. Geomertry of Double Row Stacking

7-2.1.2 Box Fead Systam

The box feed system has thres major componenis,
the bax whah has been discussed, the follower. and the
spnng. The followsr srparsies the columo of cartndges
from the speng, vanemuts the spnng force to the
cartridges, and provides the stiding surface for the last
(ungis sow) or last two (double row) cansidges. The
follower also hoids the siored rounds in shgnment. 1y
should never resinct spnng actwity. Fig. 7-7 thows
three views of 8 followes. The spung may be a round
wire spring shapsd o recungulas cous or n may bea
flat stes]l upe folded over at regular intervals to
spproxzmats the side new of 3 helux.

Figure 7-7. Box Magazina<oliower
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2-2.12.1 Fist Tape Soring

The (lat stes) spnng functioes in bending rether than
in torwon. Each wgment behsvet &5 s cantidever beam
that has the iosded end restraned from souung. Fig.
78 shoes ths scalogy ad the lceding diagram.
Bepnnung 3t U follower, the banding mowwnt &, st
the bend, when the appled kad &5 msumed to be
concantsated at the maddie of the follower

u, -3 (n) 4
whare F » opnng force
L = kagh of ench spring segment
The bending moment at ihe esd of the Girst {res wpmant
MsM R L(FL)» (1-5)
. £ 2
T [y | and, tharefi for all

spmants of te spring. The daflection of ons and of
sach sgmant wuk wspect to the Oppomss ooe

MLl e | A2
3 38 ° "

whass £ = moduius of dlasucity

Ay = (1-6)

1 » ares moment of inertia of the spring
SIOM MCLOD

The towal deflection of s spang having N acuve segments

NFL?
y = Tay = Nay = = -7
Solve for the tpring consunt,
£l

Not only must the spnng exart encugh fores 1o hold the
Mnmuniucn i poRton Ut it must slso pronde the
celeration to sdvance the anvnunsion wmd the other
Moving parts ower the dutance of one cartndge space 1n
{ime for the boil 10 feed the next tound. The equivalent
™als of all moving pasu 1n the ammuniuon box i

k

Figure 7—8. Fiat Tape Spring and
Loading Ansiogy

M, - [(N- |)w‘9wlvw“llg (1-9)

whare g © accelerstion of gravity
N = aumber of rounds in the box
Wy = weight of follower
W, ® weaght of mach round
W, & waught of prag

W, = l? W,, squivalent weght of spnng 1n

[

motion

The tisns requised tor any one particular displacement
wall be amulas 1o that of £q.2-27

F
-t - 2 T-100
' '\/d( Con 7, }

-5

e e e
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AMCP 7085-200

whers  F, = eaxmmum tprng force (preceding one
cartndgs daplacarnent)

F, = munmum pnag forcs (falowng one
cartndgs éaplaceent)

K = (Eq.7-9)
M, * (Eq.71-6)

¢ = efficiency of sysem, penenily
asumed 0 be 0.5 for trutal denign
woalius
For imiha) ssumastes, provide 3 spang losd of F, pounds
fetmmplyh'axmmoffllwalun boa.

The folded flat spring is las desindle than the
recurguls ool  spnng becauss the Istier can be
compreadd (o 1t walid haight whereas tolal compression
of the flat spring o Lmutsd by the radius of the falds,
thereby, requiring’s longer box to houss the spnng and
store the ammumuon. Pu. 7-2.1.232 ducusies the
rectangular cod spring.

2-2.1.22 Rectanpuier Coil Sorireg

The recangulas coil 1prrg 1s 8 tonion element. Fig.
7-9 ustrates the mechancy of opensuon. Tomon 1
each suaght segment rowies the adjacen! segment.
Although bending occurs slong the span of sach
segment, the comers move with respect (0 each other
only by torsonal defllection. Bending deflections at the
corners are neudakized by squal and oppomie dending
momedis

Restangular coil speng ch are compuied
sccording o procadures umisr 1o helical sprap. The
sppbed load u assumed ta be conceatisied on the axus.
The torque Ty on the long sepnent is

- esmm 840 ase

The ponding ap da ) are
LAY,
hrE T ?-10
IT, oF
“"T% "uc -1
where G « toruons modulus

J & ares polsr moment of inertia of wige

The anial deflection of esch ssgment of a coil vanes
duactly with the mue of the products of the two
segment leagths Lunes Lhe une of the angular deflection
of the adacent smgment (me Fig. 7-9). Ststed in

alge P e two defd are
ar, = bun?, (1-16)
Ay, = eunfy (717}

But, sccording to Eqs. 7-14 and 715, 8, = 45, andif
we let this sngie be equal to 6, the deflection of two
adjacent segmants of s coll

ay ® (Ay,v8y;) % (e+b) smé (7-18)

Suncs Unre we 4 wgment to sach cod, the total
dellscuion of a spring having N acuve coils u

¥ INSy (7-19)

The spring constant, if ¥ is based on 3 free spang. 1

K-i
Y

{7-20)
The ume required for any pven duplacement can be
computed from Eq. 7-10.

7-2.13 Example Froblwrs

Compute the pring chanctenisucs for a double row
box fsed sysiem thst holds 20 rounds. Esch sound
weighs 420 gans and has 8 Saniniage case base dameter
of D48 . To funcuon properly in the bux, the spring
thould fit 1n a projected asea of 1.75 x 0.78.1n. The
wmual spang load should be approxsmately 4 pounds.

]
1, = t(s) -1
and 101que Ty on the short xgment u
)
7, = +(oF) a-12)
where & = length of thon segment
b = length of long upn:m‘
F » spnng fosce (7-13)
1-6
R agh dat it ——

- ... -

7-213..

Tier spr -
£y the .

LTS

R2521519



.“,—d"12=:x;_:===:=-=r——

Figure 7~9. Rectangular Coil Spring and Loading Charscteristics

7-2.1.2.1 Flat Taom Soring

Sei the (ollowwunginitial pasameters:

£, * 4.0 b, initia spnng losd

L » 1.75 ., length of sach sprang segnent

N % 14, number of sctve wepment.
ahirary choce but baed on previows
densgns

w o 0.78 ., wdih of spnng

oy * 200000 Ibfin.!, working sres of
sprng

The spang deflecuon. Eq. 7-3. inude the box caused
by the cartndge dusplacement u

ser3paen= a0y s0am.

Vhere N = 20 rounds.

Amume, as 8 fisst estimate, that the deflecuon on
assembly approxumates the total canndge duplacement.

2; = $.0un.. the mital defiection
Y]

F
According w0 Eq. 7-8, K @ 7- - 5%

= 0.5 Ib/in.

Now soiving for [ in the tame squation

KNL)  08x14x175) | | -
—— R ——— — .w
28 ayx30x100 0

le

|
Since | @ = wi},l®

2,8
12 w

3 x10°*

Therefore ¢, ® 0.014 in. the required spring thuckness.
The bending moment, Eq. 7-5. 18

-"'.'; (FL) - % 82175 = 7idun

whete Feky=08x I0=n1id

-

agr—
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The bending stress is

gn &- ____7!0@7

3
7 et s 0= * 394,000 bjin’

'l
whetec T m.

mnumuwow.fobmnbmmhm
the sutal and finsi loads wase reduced to } .0 and 20
pounds, respectively. SutESENt compulation produced
e (olicwng data:

K =, 0.2 lbfin.

i, ® G.00874 .
M e 1750bin,
o= ‘IUMan.’

The bending siress is sull uscomfortably high which
amost ndes out Uus (yps sprng for the shows
spplcston. Howsver, 3 uzw snalyss will prve sdditional
dats. The time will be computad for spring action after
the first and next 10 the lagt round are removed. If the
spring weghs 0.063 16 and the followsr 0.044 1b, the
squrvalent monag mas (or |9 rousds, sccording to Eg.
7-9%, 8

M, = (1950084000 + 232 ) 3064

= 0.00312 R-sec? fia.

Substitute the approp valuss  Eq 7-10 10
campute the tune {or the first round

M
oy e oo £ /020312 . ., 1952
PV 7 E Jisses o o

s /00312Cos! 097 = 0.1765 2 0.22

= 0039 .t

whars ¢ = 0.5, the efficisncy of the systam.

For the lest round

u, 0064001+ 2982 ) /344
® 0.000)23 ib-ec’ /in.
20

0.000323 o £
te 05 %03 COO'F‘. /000323 Cog .I\":

s 005720301 = 0.0172 s

?mdo::::;l:‘:-‘;rvmmmlswrwm
7-2.1.32 Recwnguisr Codl Spring
Set the following initial parxmatan:
4 = 075 in_, ength of short egment
& = 175 io., langth of long segment
F = 40‘.Wym|hld

N e 7, numbar of coils, arbitrary choxe
but based on previous designs

Ye ® 504 [n., canridgs duplacement (e
par. 7-2.13.0)

yi ® 50 in., amembisd deflection (sse par.
7-213.)

F,
x-y—’--;%-az»m
[

The total deflection for a full bax of cartndgss ss
yey. " 10.04 0.
The deflection for two adjscent segments of » coil from

Eq.7-190

ar= z%v . '—"l'—':-‘- 0.717 .

dung 10 Eq. 718 1s

Ay _ons

wo = S T IT C 0w

8 = )6°40" = 0.29] sad.

Solve for J 1n Eq. 7-15.

abF _ 0.78x1.75x8032
/% 3C6 “Iaiiniote0as " 150910 m?

- — e

. >

15 meaImum b
1,0 % oF,
Tre totsional shy
T.c

J
d
whete¢ * 7 °

This stress as
If the sprany
Ib. the mowirg
8
u s (l° »
'
= 0.00

Fur 19 cannd
. EABM 4

The ume to B
depanied prow

A,

Tk- .

-

R L LU

whete e = U1 °

The tme
under any €

R2521521
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where Fe Ky = 08 x 1004 = 8032 b,

maxanum sprang losd

G = 12 2 10° 1b/in?, tonsional sodulus of

Y]
x -
&naJ-(Jz)d‘ . 15Mx10
gt = )537210°
d e 0.06261w.,my,0062S in.
Thens » 1.5x 10 m.' nd L munimum spuing
force Figy 12

G | 360291
Fa= G = T O

The muxumum torque, Eq 7-12, s

7, = 1ok, = 5 (178) 00 20
The toruona) shea? strem 8

T5¢ 702000128
?E

- 3
7 . W 146 000 1b/in.

where ¢ -% * 0.03125 ia.

Thes strets » sacsplable.

If the spnng weghs 0.036 Ib, and the follower 0.044
1b, the moving mass fos 20 rounds, according to Eq. 7-9

8
0036 .
M, » (192006 v00u+ 52 ) fhuss
= 0.0031 tb-sec’/in.
Far 19 canindges,

Ye"48n.and F,w(5.0+48)08= 7840.

The 1imae 1o move thus mass through (he spact lelt by
departed progecie u computed by Eq. 7-10.

M, F, 0.0031 184

¢ cop! 22w [2D03L o 184

! '\/}; Co”! 7= Josa0a & 20
= 0.088 30201 = 00181

where ¢ = 0.5, the efficiency of the system.

Tle ume of 18 msec s far less than nevded tw Operate
Undes any esusting conditions.

7-2.2 BOLT-OPERATED FEED SYSTEM

The boitoperated feed system Uwsirated n Figs.
7-10 and 7-11 copreseats one of many umilar 1ypes.
Tha opeistng festures we dexcribed by partally
uolating sach Ainclog and then later showing e
coordinabion (hat saustt in the whole sysem. Fig. 7-10
thows the ammunition bell sysum including the
compooents diesctly amoemied wath it. Sketch (A)
shows the positen of all pans yust as the chambered
tound has been fired. Skeich (B) shows all parts n the
same posinon excapt that Round 1 114 the empiy case
are partally extracted, and the feed slide has moved 1o
the lefs with the feed pawi riding on Round 2. Noie that
of Round | had not been extracted from the beli, the
pawl arm would ride over this round (o lift the feed pawl
sbove Round 2 10 preciuds engagement between pawd
and Round 2. This opention prevents doubie feeding or
jamrung. Vith Round } extracied, the (oed paw! cartied
by pawl san and slide, continues across Round 2 and
eventually engages 1t &3 shown in Skeich (C). In the
meantime the holding pawl prevenus the dell (Tom
moning backward. -

Alter the uide completes its trave! to the keft, the
% pushes Round | d asd to align it with
the chamber and epct the empty case. After thus
offort, the slide begans M3 return 10 the right and nnce
the feed pawl has engaged Round 2, the slide forces
the belt to move slso. Two positions of the rerum are
thown in Sketches (C) and (D). Round I forces the
hoiding pawl downward to permst belt travel. As sooa
o Round 2 hes the onginul p of Round 1
and all other rounds have sumultancously moved up
one ponuan, sl feed dell activaty wil stap wath all
components talung the poutions according 10 Sketch
(A).

The (eed ulide 15 acuvated by the feed lever which
i w33 actvated by the boll. The lever fulcrum s
fitted to the cover of the receives, one end actvates
the shds while the other end ndes 1 a cam groove in
the bult's top surface. Each end of the cam us straght
and pwallel to the longitudinal axn of the bolt
otder (o permut a shart dwell period (or the dide st
the end of each half cyde. Shufting the emphass
beiween the upper and lower lustrations of Fyg. 711
piuvides the opporwmty of outhang the whole
luading and finng cycls. Assume thut the boll 8 in
battzry and finng 1 wrrunent. The upper piciuie
shuws. an phantom, Round | of Fig 7-101A) ready
o by stripped. The extracior ip 1 in the extracivr
pruuve of the cariridge case. At thiy same wme, the

7-9
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