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This invention relates to a combat rifle, more particu 
larly a combat rifle that can be fired in automatic or semi 
automatic sequence and which will maintain the maxi 
mum of performance under adverse combat conditions. 

It is well known that firing performance can be 
achieved in many structural arrangements of receiver, 
bolt, bolt carrier and action but in all instances, the parts 
are machined for close tolerance to achieve an excellence 
of performance but the same features defeat the purpose 
for performance under adverse combat conditions. By 
this is meant, the precision machining that goes into the 
forming of the parts and the interfitting of parts in rela 
tion to other parts for high performance requires such 
close tolerances that the precision achieved by the rifle 
formed with such parts is defeated if the rifle is subjected 
to combat conditions of water, sand, grime, dirt etc. 
The machining operations which produce the Superior 

performance of the parts in other rifles also increases the 
cost of parts and the cost of the machines to produce the 
parts and thereby renders such a rifle uneconomical in mass production. 

It is, therefore, an object of this invention to provide a 
rifle that can be used in an automatic or semi-automatic 
firing sequence at will that will be economical to produce 
by reason of the fact that many important parts are made 
from sheet metal stampings and assembled into sheet 
metal weldments. 

It is another object of this invention to produce a com 
bat rifle that will perform under adverse conditions by 
reason of the nature of the construction of the parts and 
employing principally sheet metai parts and eliminating 
close tolerances. 

It is another object of this invention to provide an auto 
matic and/or semi-automatic combat rifle of simplified 
construction employing a maximum number of sheet metal 
parts and sheet metal weldments and a minimum number 
of machined parts to reduce the maintenance and train 
ing to a minimum. 

it is a further object of this invention to provide a con 
struction and design of an automatic rifle having sheet 
metal parts which lack close tolerances and therefore will 
sustain rough handling, dust, dirt, mud, Sand and extremes 
of heat and cold and yet will maintain accuracy under 
sustained fire. 

Further and other objects of this invention will be 
understood from the description of the accompanying 
drawings in which like numerals refer to like parts. 

In the drawings: 
FIGURES 1a and 1b together constitute a longitudinal 

side view partially in section, of the rifle from the butt 
stock to the muzzle. 
FiGURE 2 is a side view partially in section of the 

action, receiver, and rear portion of the barrel. 
FIGURE 3 is a top plan view of the lower portion of 

the receiver, showing the sheet metal construction of the parts. 
FIGURE 4 is a side elevation partly in section of the 

bolt carrier taken on the line 4-4 of FIGURE 5. 
FIGURE 5 is an end view of the bolt carrier. 
IGURE 6 is a sectional assembly view of the bolt car 

rier, bolt, and guide rod assembly taken on line 6-6 of 
FIGURE 7. 
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FIGURE 7 is an end view of the bolt and bolt carrier assembly. 
FIGURE 8 is a sectional view of the guide rods for the 

bolt carrier. 
FIGURE 9 is a section of an alternate form of guide 

rods for the bolt carrier. 
FIGURE 10 is an end view of the upper portion of the 

eCe Wel. 

FIGURE 11 is a side elevational view partly in section 
showing the upper portion of the receiver secured to the 
barrel. 
F1GURE 12 is an end view of the receiver taken on the 

line 2-12 of FIGURE 13. 
FIGURE 13 is a bottom view of the sheet metal re 

ceiver attached to the barrel as shown in FIGURE 11. 
FIGURE 14 is an assembly view of the hammer, trig 

ger, and disconnect. 
FIGURE 15 is a fragmentary end view of the hammer, 

trigger, and disconnect assembly shown in FIGURE 14, 
viewed as shown by arrow A. 
FIGURE 16 is a rear end view of the auto sear assem bly. 
FIGURE 17 is a side elevational view of the auto Sear assembly. 
FIGURE 17a is a fragmentary plan view of the con 

necting link of FIGURE 17. 
FIGURE 18 is a rear end elevational view of the barrel 

extension. 
FIGURE 19 is a side sectional view of the barrel ex 

tension, taken on the line 19-19 of FIGURE 18. 
FIGURE 20 is a front elevational view of the barrel 

extension. 
FiGURE 21 is a side elevational view partly in section 

showing the last round stop bolt catch assembly. 
FIGURE 22 is an end elevational view of the bolt catch assembly. 
FIGURE 23 is an end elevational view of the selective 

firing lever. 
FiGURE 24 is a side elevational view of the selective 

firing lever and cam shaft connected thereto. 
FIGURE 25 is a top view of the selective firing lever 

and cam shaft shown in FIGURE 24. 
FIGURES 26 through 29 are sectional views of the 

selective firing lever cam taken on the lines respectively 
26-26, 27-27, 28-28, and 29-29 of FIGURE 24. 
The automatic rifle shown in FIGURES 1a-lb has the 

usual components of a barrel and a receiver generally 
indicated as 2. The barrel is threaded into a barrel ex 
tension 3. Gas is taken from cylinder assembly 4 upon 
firing to actuate a push rod or actuating rod 5 to actuate 
the bolt carrier generally indicated as 6. A locking bolt 7 
engages lugs in the rearward portion of barrel extension 3 
to secure the firing chamber as will be later described. 
The function and operation of the operating rod and 

gas cylinder are described in copending application Ser. 
No. 375,256, filed June 15, 1964 by Arthur Miller, which 
matured into U.S. Letters Patent No. 3,246,567 on Apr. 
19, 1966. The function and operation of the barrel ex 
tension and the bolt are the subject matter of Patent 
No. 3,027,672, filed Apr. 26, 1961 and issued to George 
C. Sullivan, Apr. 3, 1962. 
In FIGURE 1a, are shown upper receiver 8 and lower 

receiver 9, hinged at 10 So that the portions of the re 
ceiver can be separated as shown in FIGURE 2, for dis 
assembly and maintenance. A butt stock is secured 
to lower receiver 9 and catch 12 permits unlatching 
the folding of butt stock 11 for positioning against the 
side of receiver 2. Pistol grip 13 is secured to lower 
receiver 9. Trigger guard 14, magazine guide 15 and 
rear bracket 16 comprise integral components of the lower 
receiver 9. Trigger assembly 17, fire selection cam 168, 
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hammer 120 and last round stop mechanism 150 are 
carried by lower receiver portion 9. Housed and carried 
by upper receiver portion 8 are automatic sear mechanism 
19 and bolt carrier 6 which moves on a pair of guide 
rods 2. Channel 22 is welded to the side of upper 
receiver portion 8. 
The parts described above in connection with the gen 

eral description of the rifle can be more clearly noted 
in their respective relationship in FIGURE 2 which shows 
the upper receiver portion 8 pivoted away from the lower 
receiver portion 9. 
One of the principal features of upper receiver portion 

8 is that it is made of sheet metal, bent and formed into 
a receiver portion. As will be seen from FIGURES 
10 to 13 and FIGURES 18 to 20, receiver portion 8 is 
sheet metal stamping bent to form a generally rectangu 
lar, elongated tube having suitable apertures and exten 
sions to accommodate the parts mounted thereon. The 
sheet metal forming receiver 8 is joined and welded as 
shown at 23 and 24 on the under side of the receiver. 
The sighting bracket 25 is also formed of a sheet metal 
stamping and is shown welded to the rear upper portion 
of receiver portion 8. 

Sight 25a is a two position sight formed of sheet metal 
and pivoted at 25b, biased in one of two positions by 
spring 25c. 
The left hand end of the tubular member forming re 

ceiver portion 8 is shown open in FIGURES 10 and 11. 
The right hand end of the tubular member forming re 
ceiver portion 8 is closed by barrel extension 3 illus 
trated in FIGURES 18 to 20. FIGURE 20 shows an 
end view of barrel sleeve extension 3 which fits within 
the formed sheet metal tubular member 8 and is welded 
thereto to close the right hand end. An extension 26 of 
member 3 has an aperture 27 formed therein to accom 
modate a locating lug 28 on the rear portion of the lower 
part of the hand guard 29 shown in FIGURES 1a-1b. 
The forward and rearward flanges on sleeve extension 
3 have other apertures formed therein. Apertures 30 and 
31 perform a similar function, that of a guide for operat 
ing rod 5. Apertures 33, 33' and 34, 34' position guide 
rods 21 within upper receiver portion 8. Sleeve 3 is 
threaded as shown at 35 to receive the correspondingly 
threaded portion of the rear end of barrel 1. Locking 
lugs 36 are formed on the end opposite the threaded por 
tion of barrel extension sleeve 3 to engage corresponding 
locking lugs on the forward end of the bolt in a manner 
described in Patent No. 3,027,672 referred to above. 
Depending portions 37 have apertures 38 formed there 
in to accommodate a hinge pin 10 to permit hinging of 
the upper and lower sections of the receiver. 

Referring to FIGURES 10 to 13, it will be seen that 
sleeve extension 3 forms support for, and completes the 
right hand end of upper receiver portion 8. The left 
hand end of the upper receiver portion shown in FIG 
URE 11, is open. Formed with or attached to the sheet 
metal construction of receiver portion 8 are members 
39 depending therefrom having holes 40 to afford a pivot 
point for support for the automatic sear mechanism 
9. 
It will be noted that the top, forward end, and left 

hand side of upper receiver portion 8 are closed. The 
lower portion has apertures 41 and 42 to accommodate 
the operating mechanism but are closed when in the 
assembled relationship with the lower portion of the re 
ceiver 9. The right hand side of the receiver portion 8 
has an elongated aperture 43 to accommodate the ejec 
tion of cartridge shells and the rearward motion of a 
cocking lever. 
The rectangular shape of upper receiver portion 8 is 

maintained by being welded to sleeve member 3 on the 
forward end, bridge member 44 intermediate the sides 
in which is weld 24 and intermediate member 45 at the 
right hand end in which is weld 23. 
FIGURE 2 shows the left hand end of upper receiver 
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4. 
portion 8 partially closed by guide rod plate 46 having 
a guide plate rod handle 47 welded at the middle of the 
top portion thereof. Guide rods 21 extend through open 
ings in plate 46 and are welded therein to form a welded 
assembly of a pair of guide rods 21, plate 46, and handle 
47. The guide rods have portions 21" extenting through 
the plate for a purpose that will be later described. 
The lower portion of the receiver 9 is also a metal 

stamping, bent and welded to form a sheet metal con 
struction. As will be seen from FIGURES 1a, 2 and 3 
the sheet metal weldment 9 is formed with a portion 15 
adapted to receive a magazine 15'. The right hand end 
of receiving portion 9 is formed with members 50 adapted 
to receive portions 37 of sleeve extensions 3 and form 
support for pin 0. Partition 51 is secured between the 
side walls of lower receiver portion 9 to form a back 
wall for the magazine chamber 15. Portions 52 formed 
inwardly on the side walls of chamber 15 form an 
upper limit stop for the magazine chamber. Rearward 
portion of the lower receiver portion 9 is completed by 
bracket 16 which is in the form of a bent and welded 
sheet metal assembly to which the sides of the lower re 
ceiver assembly 9, 9', and 9' are welded. The forward 
wall of bracket 16 shown in FIGURE 2 as 16', has a 
pair of apertures 18 through which extend the ends of 
guide rods 21" and a cut out portion 52 to accommodate 
handle 47. The upper receiver assembly is pivoted into 
position with the lower receiver assembly. Guide rod 
handle 47 is pressed forwardly with the thumb to move 
member 46 against springs 53 surrounding guide rods 
21 so that guide rod portions 21 may register with holes 
18 and forward wall 16 of bracket 16 and when released 
portions of guide rods 21' will extent through holes 18 
and lock the two portions of the receiver in operative 
position. Brackets 54 extend rearwardly of member 16 
to afford a hinge and catch for folding butt stock 1. 

Magazine 15' is shown having a plate 55 biased up 
wardly by spring 56 to urge the cartridges into position 
to be carried into the chamber of the rifle. A ledge on 
the rearward portion of plate 55, numbered 57, engages 
the last round stop lever 58 as will be described in more 
detail in connection with FIGURES 21 and 22. The ham 
mer and trigger assembly are shown mounted in the lower 
receiver portion and will be described in more detail in 
connection with FIGURES 14 and 15. 
A safety holder detent 60 for selectively firing safety 

mechanism is shown in FIGURE 3 extending through for 
ward wall 16 of bracket 16 and is guided therein and 
further is biased by a spring 61 in the forward position. 

In FIGURES 4 to 7 is shown in more detail, the bolt 
carrier and the bolt. Bolt carrier 6 is an elongated block 
of a cross section to fit within the generally rectangular tu 
bular receiver portion 8 but with sufficient clearance on all 
sides. it is designed to have ample clearance or space all 
around the bolt carrier. It is supported entirely within 
upper receiver portion 8 on rods 21 extending through 
openings 70 formed therein throughout the length thereof 
which engages rods 21 with a sliding fit. Ribs I extend 
along the top of bolt carrier 6 and afford runners 71. 
Runners 7 are adapted to ensure clearance and the spac 
ing of the block from the inside upper wall of receiver 
portion 8. Member 72 is a shock absorber mounted in 
cavity 74 formed in bolt carrier 6. The shock of the im 
pact of the bolt carrier on plate 46 at the ends of guide 
rods 2i is absorbed by spring 73. Tubular pin 75 ex 
tends through the block of bolt carrier 6 for disassembly 
purposes. A pin 76 extends from the right hand side of 
the bolt carrier 6 shown in FIGURE 5 and rides in track 
22 which track is welded or otherwise secured to the 
inner left side wall of receiver portion 8. Pin 76 will be 
hereinafter referred to as a “track pin.” As shown in 
FIGURE 4 a cam slot 80 is formed in the side wall of 
bolt carrier 6. Chamber 81 is formed in the bolt carrier 
to accommodate the bolt. The rear portion of chamber 
81, shown at 82, accommodates a spring 86 to bias firing 
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pin 83 as shown in FIGURE 6. Pin 84 extends through 
the bolt carrier and engages a flange 85 on the firing pin 
to retain the firing pin and the entire assembly in place 
but permitting ready removal of the firing pin, spring, 
bolt, and cam pin for disassembly purposes. 
FIGURES 6 and 7 show the bolt carrier 6 having as 

sembled in cavity 81, a bolt 90. The bolt is of the type 
described in Patent No. 3,027,672 and has locking lugs 
91 to engage corresponding locking lugs 36 of the sleeve 
extension 3 on the barrel of the rifle. An extractor mech 
anism is shown at 92 and an aperture for the firing pin at 93. 

In FIGURE 6, bolt 90 is shown positioned in cavity 
8 formed in bolt carrier 6. Bolt 90 is free to move axial 
ly of the cavity 81. As it moves in cavity 8, it slides on 
firing pin 83. A cam pin generally cylindrical in shape 
is shown at 94. It extends through bolt 90 and out 
wardly through cam opening 80 beyond the outside wall 
of the bolt carrier 6 as shown in FIGURE 7. Cam pin 
94 has an aperture formed therin through which firing 
pin 83 extends to hold the bolt and cam pin in assembled 
relationship but permits easy disassembly. When cam 
pin 94 is in the right hand end of the cam slot 80 as shown 
in FIGURE 4, the bolt is in the unlocked position and 
cam pin 94 slides with pin 76 in track 22, during the 
rearward motion of bolt carrier 6. Upon forward motion 
of bolt carrier 6 the bolt closes the cartridge chamber 
fomed in the barrel and locking lugs 9; mesh with lock 
ing lugs 36 and sleeve extension 3. Cam pin 94 is then 
beyond the forward extent of track 22. Further forward 
motion of bolt carrier 6 causes cam pin 94 to rotate 
counter clockwise as viewed in FIGURE 7 which in turn 
causes a counter clockwise rotation of the bolt so that 
locking lugs 91 engage and lock with locking lugs 36. 
Clockwise rotation of locking lugs 91 with respect to 
lugs 36 takes place when the bolt carrier moves rearward 
ly impelled by operating rod 5. Cam pin 94 is then ro 
tated to the position to be aligned with track 22 and re 
main in track 22 during the complete rearward motion 
of the bolt carrier 6. 

In FIGURES 4 and 5, bolt carrier 6 is milled to pro 
vide an extension 95 to engage the hook 1693 of the auto 
matic sear as will be described in connection with FIG 
URE 17. 
FIGURE 8 shows guide rod 2 of round cross-section 

whereas FIGURE 9 shows guide rod 21a in an alternate 
form with flat portions spaced 120° apart to give ade 
quate bearing surface but will afford greater clearance for self cleaning action. 
FIGURES 16, 17 and 17a show the automatic Sear 

connecting link for the automatic release of the hammer 
for automatic firing. The assembly shown in FIGURES 
16, 17 and 17a is secured by a pin extending through 
the hole in bushing 60 and holes 40 in member 39 form 
ing a part of the upper receiver portion 3. The assembly 
is therefor secured to and functions with the upper re 
ceiver portion 8. Member 19 is a sheet metal stamping 
bent in a generally U-shaped form so that side members 
19 and 19a afford end bearings for bushing 60, and por 
tion 105 extends between side members 19, 19a. Mem 
ber 19 is formed with a surface 94 that cooperates with 
the safety or selective firing cam 168 as will be described 
later. Portion 05 forms the automatic sear for a 
trigger release for automatic firing. Automatic firing 
connecting link 101 is pivoted to 19 at 102. Link 10; 
extends inside of upper receiver portion 8. In FIGURE 
11 a headed member 110 is shown which is engaged by 
slot 106 formed in the forward end of link 10. Link Oil 
is twisted 90 degrees from a vertical position at the end 
near pivot 102 to a horizontal position at the end in which 
is formed slot 106. The forward end of link 101 is 
formed with a vertical portion 111 adjacent slot 106. 
Portion 111 has a ramp portion 07 and a sear portion 
103. Portion 111 slides in a slot in bolt carrier 6 shown 
at i2 in FIGURE 4. As bolt carrier 6 moves rear 
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6 
wardly, portion 111 moves along slot 112 formed in bolt 
carrier 6. When the rifle is set for full automatic opera 
tion the forward motion of the bolt carrier 6 under the 
energy stored in springs 53 shown in FIGURE 2 causes 
projection 95 as shown in FIGURE 4 to engage surface 
163 and move the connecting link 101 forwardly. Sear 
surface (35 disengages the hammer, as will be described 
in more detail, which will fire the cartridge in the cham 
ber through firing pin 83. 
The structure illustrated in FIGURE 14 consists of 

the hammer 20, the trigger 17 and a trigger disconnect 
i2. Trigger 17 is made from a folded metal stamping 
having side portions 7a and 17b. The side portions are 
held in space relationship by the bent portion of the 
metal forming the actual trigger portion engaged by the 
finger of the person firing the gun. Member 122 on the 
left hand end of trigger 17 is welded in place and spaces 
trigger portions 17a and 17b. Trigger 57 is in effect a 
bell crank pivoted about pin 124. Spring 25 biases 
trigger 17 in a forward position. The end of spring 125, 
shown in FIGURES 14 and 15, is shown in FIGURE 2 
resting on the bottom of lower receiver assembly 9 to 
tension the spring. Surfaces 123 on members 7a and 
17b are engaged by the safety or selective firing cams to 
hold portions 17a, 7b in a downward position to prevent 
actuation of any of the mechanism or the trigger being 
moved when in the “safe' position. 
Trigger disconnect 21 is mounted on pivot 24 and is 

a single metal stamping as shown in FIGURE 15 and 
mounted in the space between sides 17a and 7b of the 
trigger. A compression spring 26 is supported on the 
lower side by two turned-in portions 27 of sides 17a 
and 17b and presses against trigger disconnect 12; on 
the top to bias trigger disconnect in a clockwise direc 
tion with respect to the trigger assembly. A hook por 
tion 29 on the trigger disconnect 121 extends through 
an opening between the two sides of hammer 120 to 
engage portion 130 of the hammer to lock the hammer 
in the down position. 
The function of the trigger disconnect 2E is to engage 

and hold hammer 120 when trigger assembly 17 is in the 
clockwise position. When trigger 17 is pulled rearwardly, 
spring 126 is compressed and disconnect 121 is rotated 
and held in a clockwise position. Normally hook 29 
of disconnect 2 moves freely through the opening in 
the forward side of hammer 29 when the trigger is in 
the normal or counterclockwise position. However, 
when the trigger is moved rearwardly, hook 29 will latch 
over portion 136 of hammer 120 and hold it until trigger 
17 moves forwardly taking the sear along by means of 
pin .22 against surface X and hook 29 will release the 
hammer and engage surfaces 3; and 132. After firing, 
while the trigger is held in a back position, bolt carrier 
6 will depress hammer 120 and spring 526 will permit 
hook 129 to engage and hoid 38, thus holding the ham 
mer until the trigger is released. 
Hammer 20 is formed with a sear surface 32 which 

engages the Sear Surface, on the trigger, 31 for semi 
automatic firing. Hammer 126 is mounted in the lower 
receiver portion 9 by pin 33 and biased in a clockwise 
direction by spring 134 as shown in FIGURE. 2. As 
shown in FiGURES 3, 14, and 15 hammer 20 is also 
of sheet metal construction folded to provide flat parallel 
sides 20a and 120b. A notch is formed in the upper 
portion of the hammer affording a sear surface 135 which 
cooperates with portion 105 shown on FIGURE 17 for 
the automatic firing of the rifle. 
The last round stop mechanism is illustrated in FIG 

URES 21 and 22 taken in conjunction with FIGURES 
1a and 2. The last round stop consists of a lever 50 
mounted at a pivot 51 on the side of the lower receiver 
assembly 9. It has a hook portion 52 which extends 
upwardly into upper receiver portion 8. It has a portion 
58 formed on the forward end thereof which extends 
into and engages or is engaged by portion 57 of the fol 
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lower 55 in magazine 15'. A button 154 is urged up 
wardly by a relatively weak spring 153 which is mounted 
on lever arm 50 to hold hook portion 152 out of the 
path of bolt carrier 6. Lever 150 has a relatively long 
lever arm from pivot point 15i to the end of member 
58. Therefore if the magazine spring is weak, due to the 
length of the lever arm, a good mechanical advantage 
will be had after the last round to push hook portion 152 
up into the path of travel of bolt carrier 6. It will be 
seen therefor from FIGURE 1a that when hook portion 
152 is not held downwardly out of the path of travel of 
bolt carrier 6 by spring 153, it will engage bolt carrier 
6 and hold the bolt carrier in the open position. It should 
be pointed out that button 154 rests against cross mem 
ber 44 on the lower side of upper receiver portion 8. 
FIGURES 23-29 illustrate the safety or firing selec 

tion lever which is mounted on the left hand side of the 
lower receiver portion 9 as illustrated in dashed lines 
in FIGURE 2, The lever 165 has a handle 66, and a 
pointer, 167. In the vertical position of the handle as 
shown in FIGURE 23 with pointer 167 pointing up 
wardly, the rifle is in the semi-automatic firing condition. 
When pointer 167 is moved counterclockwise, the rifle 
mechanism is in the safe condition. When the pointer 
167 is moved clockwise the rifle mechanism is in the 
automatic condition. The selective firing or the safe 
condition of the firing mechanism is accomplished by 
the shaft being milled or formed into a cam 168 through 
out its length with cross sections illustrated at spaced 
positions along a shaft as shown by FIGURES, 26-29. 
The portions of the camshaft or the cutouts in the cam 
shaft either lock portions of the firing mechanism from 
operating or permit motion of other parts of the firing 
mechanism by moving into and out of the recesses formed 
in the camshaft. 
The detent 60 has the forward end biased by spring 

61 to engage one of the three notches shown in FIGURE 
26 for the "safe,” “semi,” or the "auto" position of 
lever 165. 

It will be noted in connection with FIGURE 1a and 
FIGURES 16 and 17 that member 9 is biased so that 
sear surface 104 moves counterclockwise. Automatic 
sear connecting link 101 will be biased toward the left 
as shown in FIGURE 17. If the fire selection lever is 
moved to the automatic position (auto), there will be 
a cutout portion in cam shaft 68 which will permit sur 
face 104 to move freely in a counterclockwise direction. 
This will permit automatic sear connection link 101 to 
move Surface 03 to the left in FIGURE 17. It will be 
engaged by the bolt carrier 6 in the last portion of the 
travel of the bolt carrier after the bolt has closed and 
locked the chamber. This last fractional movement of 
surface 03 will cause surface 5 of FIGURE 17 to 
move in a clockwise direction and disengage surface 135 
of hammer 120 and release the hammer. If the fire se 
lection lever is moved to a semi-automatic or "safe” 
position, the cam surface on 168 will move surface 104 
in a clockwise direction so that surface 103 of FIGURE 
17 will not be engaged by the bolt carrier and therefore 
automatic firing will not take place. It will either be 
safe against any firing or will operate with a separate 
mechanism for semi-automatic firing. 

It will be noted in FIGURE 1a that as bolt carrier 
6 moves rearwardly under the impact from the gas op 
erated push rod 5, that the rear portion of bolt carrier 6 
presses the upper portion of hammer 120 into the lower 
receiver portion 9. If the fire selection switch is set for 
automatic firing, portion 05 of member 19 will move in 
a counterclockwise direction and will engage and stop 
portion 135 of the hammer 120 until released by the for 
ward motion of the bolt carrier as described above. If, 
as described above, the automatic firing is locked out by 
the position of the fire selection lever, then members 105 
and 135 will not engage and the hammer then will be 
held by sear surfaces 131 and 132 being engaged. If 
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surface 123 of trigger 17 is held downwardly by portions 
of the cam shaft 168 and fire selection lever 166 then 
it will be impossible to move the trigger rearwardly about 
its pivot to fire the gun and the gun will be in a safe 
condition. 
The operation of the rifle is as follows: there are two 

separate firing systems, one for automatic and one for 
semi-automatic firing. If the full automatic Sear System 
is removed or damaged the rifle can be fired in a Semi 
automatic condition. 
Assumed condition of weapon, i.e., bolt closed on an 

empty chamber, hammer cocked as in FIGURE 14, Selec 
tive fire lever either on "safe, Semi, or auto, then 

(1) On "Safe' condition 
By rotating selective fire lever (FIGURES 24-29) to 

“safe' position: (a) the automatic sear is cammed out of 
engagement position, i.e., surface 104 (FIGURE 17) is 
cammed clockwise by the selective fire lever, and (b) 
trigger, 17 and disconnect 121 are blocked, i.e., trigger 
surface 123 and disconnect surface 128 rest against out 
side diameter of selective fire lever, thus preventing clock 
wise rotation. Counter clockwise rotation of trigger is 
prevented by hammer. 
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(2) Semi-automatic or "Semi' condition 
Having fed a live round in the chamber while the 

weapon is on “safe,” the selective fire lever is rotated to 
“semi” position, as shown in FIGURE 24. 
(a) The automatic sear remains cammed out of engage 
ment position. 

(b) The trigger and disconnect are now allowed to rotate 
clockwise. By pulling on the trigger (clockwise), the 
hammer is released. Having released the hammer, by 
disengaging surfaces 131 and 132, FIGURE 14, further 
clockwise rotation of the trigger-disconnect assembly, 
in exactly the same relationship as shown in FIGURE 
14, is limited by the cutout, FIGURE 28, and contact 
surfaces 128 and 123, FIGURE 14. 
The hammer, after impinging upon the firing pin and 

discharging the cartridge, is rotated counterclockwise by 
the bolt carrier. Since the time span for the above cycle, 
i.e., firing and recocking, is only a small fraction of a 
second, the trigger finger of the shooter does not have 
enough time to release the trigger, i.e., to allow the trigger 
spring to rotate the trigger counter-lockwise and thus en 
gage surface 32 with trigger surface 131. Therefore, 
the disconnect claw 129 is first cammed counter-clockwise 
by hammer surface 430, then snaps over and catches the 
hammer at 130. 
The trigger, still held by the trigger finger against the 

cutout in the selective fire lever, gradually relaxes, thus 
permitting the trigger spring to rotate the trigger with dis 
connect counter-clockwise, whereby the trigger forces the 
disconnect counter-clockwise by means of pin .22 and 
surface X. 

This counter-clockwise rotation is continued until Sur 
faces 129 and 130 disengage at which time the trigger 
catches the hammer at 3 and 132 surfaces. 
The weapon has now completed its cycle and is again 

ready to fire. 
(3) Full automatic or "Auto' condition 

By rotating the selective fire lever to “auto' position: 
(a) The cam shaft portion (FIGURE 24, section 28-28) 
on the selective fire lever blocks the disconnect 121 as 
in “safe' position, i.e., the camshaft portion (FIGURE 
24, section 28-28) cams surface 128 of the disconnect 
counter-clockwise. The disconnect is now prevented 
from functioning during the automatic cycle. 

(b) The automatic sear is now biased counter-clockwise 
by the spring, i.e., assuming the hammer being held by 
the trigger (as in FIGURE 14, 131 and 132) the sear 
will rotate counter-clockwise until surface Y contacts 
radius Z on hammer. If the hammer is now released by 
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pulling the trigger and the trigger remains “pulled' (all 
the way clockwise), i.e., surfaces 131 and 132 can no 
longer engage as the hammer is being "cocked' by the 
return stroke of the bolt carrier. The hammer (radius 
Z), in its counter-clockwise rotation strikes surface Y 
on the sear, camming it clockwise (momentarily). 
Then, as the hammer continues its counter-clockwise 
rotation, cutout 135 in the hammer allows the sear 
Spring to snap the Sear counter-clockwise into the cut 
out and eventually engage surfaces 105 and 135. In 
the meantime, the bolt carrier has reached the end of 
its rearward stroke and glides forward (feeding a new 
cartridge). The bolt carrier then locks the bolt and 
strikes surface 103 of the sear extension (FIGURE 17) 
and releases the hammer by causing the sear to rotate 
clockwise. 
The above cycle is repeated until the magazine is empty 

or until the trigger is released (and surfaces 13 and 32 
engage) in which case the auto-cycle is interrupted. 

It should be clear from the foregoing description that 
certain changes, alterations, modifications and substitu 
tions can be made without departing from the spirit and 
scope of the depending claims. 
What is claimed is: 
i. In a locked action rifle for automatic and semi 

automatic selective firing, an upper receiver portion com 
prising sheet metal formed into a generally rectangular 
tube, a lower receiver portion comprising a sheet metal 
box of a length and width generally coextensive with said 
upper receiver portion, and an action housed within said 
upper receiver portion and said lower receiver portion, 
said action including a trigger mechanism made up of 
elements substantially all of which are made from sheet 
metal stampings; hinge portions formed on the forward 
ends of said upper and lower receiver to afford a hinge 
about a transverse axis, means to mount a barrel provided 
on the forward end of said upper receiver portion, a pair 
of guide rods mounted in said upper receiver portion, 
springs surrounding said guide rods, a bolt carrier mem 
ber mounted on and guided by said guide rods to move 
within said upper receiver portion substantially free of 
the walls of said upper receiver portion, a bolt in said 
bolt carrier, means to rotate said bolt to lock and unlock 
said bolt from engagement with means on the rearward 
end of said barrel, a channel member stamped from sheet 
metal and secured inside said upper receiver portion and 
extending longitudinally thereof, said means to rotate said 
bolt including a pin member secured to said bolt carrier 
and engaged and guided by said channel member during 
movement of said bolt carrier, and latch means to secure 
said upper and lower portions together in the firing posi tion. 

2. A locked action rifle as defined in claim wherein 
Said latch means includes, a bracket of sheet metal, said 
bracket having a lower portion connected to the sides of 
the lower receiver assembly and an upper forward por 
tion with apertures therein for the reception of the ends 
of said guide rods which extend through a member weld 
ed at the end of the upper receiver portion, means con 
nected to said member to move said member against said 
Springs surrounding said guide rods when the upper re 
ceiver assembly is pivoted into position with the lower 
receiver assembly whereby said guide rods may register 
with said apertures and extend through said apertures 
to lock the two portions of the receiver in operative po sition. 

3. A locked action rifle as defined in claim 2 includ 
ing a folding butt stock and a pair of rearwardly extend 
ing members connected to said bracket providing a hinge 
and catch for said folding butt stock. 

4. A locked action rifle as defined in claim including 
a plurality of ribs extending along the top of said bolt 
carrier providing runners to insure the clearance and the 
spacing of the bolt carrier from the inside upper wall of 
the upper receiver portion. 
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5. A locked action rifle as defined in claim 1, includ 

ing a rear sighting means, said sighting means comprising 
a sighting bracket formed by sheet metal stamping and 
welded to the rear upper portion of said upper receiver 
portion, a two position sight formed of sheet metal and 
pivotally mounted on said sighting bracket so that either 
of Said positions may be manually selected, and spring 
biasing means mounted between the top of said upper 
receiver portion and said two position sight for biasing 
said two position sight in the position selected. 

6. A locked action rifle for automatic and semi 
automatic selective firing as defined in claim 5 wherein 
Said lower receiver portion includes a strip of sheet metal 
formed to provide a trigger guard and a transverse parti 
tion of sheet metal spaced from the forward end of said 
lower receiver portion to form a magazine receiver. 

7. In a rifle for automatic and semi-automatic selec 
tive firing, an upper receiver portion comprising sheet 
metal formed into a generally rectangular tube, a lower 
receiver portion comprising a sheet metal box of a length 
and width generally coextensive with said upper receiver 
portion, an action made up of elements housed within 
said upper receiver portion and said lower receiver por 
tion, hinge portions formed on the forward ends of said 
upper and lower receiver portions to afford a hinge about 
a transverse axis, means to mount a barrel provided on 
the forward end of said upper receiver portion, a pair 
of guide rods mounted in said upper receiver portion, 
a bolt carrier mounted on and guided by said guide rods 
to move within said upper receiver portion substantially 
free of the walls of said upper receiver portion, a bolt 
in said bolt carrier, means to rotate said bolt to lock 
and unlock said bolt from engagement with means on 
the rearward end of said barrel, said action including a 
trigger formed from a metal stamping folded to form 
two side portions and pivotally mounted in said lower 
receiver portion, a spacing member welded to and be 
tween said side portions, said trigger having a sear there 
upon, a hammer of sheet metal construction folded to 
provide parallel sides, said hammer having a sear abut 
ment thereupon engageable by said sear on said trigger, 
an automatic sear abutment at the opposite extremity 
from said trigger sear abutment and a slot in its leading 
face intermediate its extremities, a trigger disconnect 
formed from a single metal stamping and pivotally mount 
ed between the side portions and said trigger and ex 
tending through the slot in said hammer so as to be en 
gageable with the leading face of said hammer, an auto 
matic sear mechanism pivotally mounted in the upper 
portion of said receiver adjacent said hammer and en 
gageable with said automatic sear abutment on said ham 
mer, said automatic sear mechanism including a sear ex 
tension to permit the utilization of a short bolt carrier, 
and a selective firing control means mounted for rotation 
in said receiver and located between adjacent extremities 
of said automatic sear mechanism, said trigger and said 
trigger disconnect to determine the operating conditions 
of Said automatic sear mechanism, said trigger and said trigger disconnect. 

8. A rifle for automatic and semi-automatic selective 
firing as defined in claim 7, wherein said control means 
includes a rotatable member having a plurality of cam 
surfaces thereupon engageable, respectively, with said 
trigger, said trigger disconnect mechanism and said auto 
matic sear mechanism to determine the relative positions 
and operation of said elements, said rotatable member 
also including a notched Surface having three notches, a 
handle connected to said rotating member for rotating 
Said member to any one of three positions, safety, semi 
automatic or automatic, a detent mounted in the lower 
receiver portion and a spring connected to said detent 
biasing said detent into one of said notches, the particu 
lar notch into which said detent is biased being deter 
mined by the position of said handle. 

(References on following page) 
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