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ABSTRACT OF THE DISCLOSURE 
A bolt assembly for a firearm is provided with radially 

pivotal locking lugs having spaced apart cam follower 
Surfaces thereon, and a slidable expander member having 
first and second cam surfaces thereon, the reciprocal 
movement of said expander member within the bolt as 
Sembly causing said cam surfaces to act against said cam 
follower surfaces so as to pivot the locking lugs in and 
out of complementary apertures in the receiver portion of 
the firearm barrel. A spring-biased cartridge extractor 
is slidably mounted in a bolt assembly and carries two 
projecting elements on the forward end thereof which 
act to sequentially release a spent cartridge casing from 
spring-loaded cartridge rim retaining members on the bolt 
head and then to expel the cartridge casing from the 
firearm. 
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This invention relates to a bolt assembly for a firearm . 

and more particularly relates to a bolt locking mechanism 
using locking lugs which may be pivoted radially out 
wardly. 

Conventional firearms, such as rifles, typically utilize 
a bolt mechanism which is reciprocated by manual manip 
ulation or by the bleed-off gases generated by firing of 
the cartridge. The movement in sliding the bolt from the 
cartridge receiving chamber to the cartridge firing cham 
ber typically combines a sliding and rotary action over 
a great distance to lock the cartridge in place for firing 
or to eject the spent casing. The rotary action is par 
ticularly cumbersome in the reciprocation of the bolt and 
generally requires separation of the rifle or firearm barrel 
from the receiving and firing chambers. 
The bolt must be of such a construction that it pro 

vides adequate engagement with the gun barrel or re 
ceiving or firing chamber such that it is capable of absorb 
ing the forces generated by gas pressure upon detonation 
of the cartridge without moving. However, in providing 
a bolt which locks the cartridge in place in the firing 
chamber and is easily reciprocated to discharge the spent 
cartridge casing and receive a new cartridge, several parts 
are typically used. The parts may clog or become mis 
aligned or, due to the high degree of sliding action neces 
sary to manipulate the bolt, incur a high degree of wear 
and a corresponding short life and, as wear increases, 
incur poor locking qualities. 
With these comments in mind it is to the elimination 

of these and other disadvantages to which the present 
invention is directed, along with the inclusion therein of 
other novel and desirable features. 
An object of my invention is to provide a new and 

improved bolt assembly for firearms of simple and inex 
pensive construction and operation. 

Still another object of my invention is the provision of 
a new and improved bolt mechanism which has minimum 
lost motion necessary to release the bolt from the locked 
position to retract the bolt to the cartridge receiving posi 
tion yet which positively locks the cartridge in place in 
the firing chamber. 
A further object of my invention is the provision of a 

novel bolt mechanism which does not utilize a rotary 
action and relies only on sliding action and which may be 
either manually or power operated to reciprocate the bolt 
between the firing chamber and the receiving chamber. 
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A still further object of my invention is the provision 

of a novel bolt mechanism for a firearm which is so con 
structed that clogging of the parts and wearing of the 
parts are minimized, thereby greatly increasing the re 
liability of the firearm as well as the speed available in 
discharging spent cartridge casings and receiving and plac 
ing new cartridges in position. 
A still further object of my invention is the provision 

of an improved bolt mechanism which solidly locks a 
cartridge in place in the firing chamber and which effi 
ciently ejects the spent cartridge casing, the bolt mecha 
nism being extremely simple in its construction and oper 
ation and thereby permitting quick and easy assembly or 
disassembly by a person of minimum skill or manual 
dexterity. 
These and other objects and advantages of my inven 

tion will more fully appear from the following description 
made in connection with the accompanying drawings 
wherein like reference characters refer to the same or 
similar parts throughout the several views, and in which: 

FIG. 1 is a partial side view of a rifle with the location 
of the major members of my invention shown in position 
in dotted lines; 

FIG. 2 is a partial top view of a rifle showing the posi 
tion of the major members of my bolt mechanism with a 
cartridge in the firing chamber and with portions broken 
away for clarity; 
FIG. 3 is a partial sectional view taken along the line 

3-3 of FIG. 1 and along the line 3-3 of FIG. 5; 
FIG. 4 is a partial sectional view showing the bolt 

mechanism of my invention in position holding a cartridge 
in the firing chamber; 

FIG. 5 is a sectional view taken along the line 5-5 
of FIG. 1; 

FIG. 6 is a partial sectional view taken along the line 
6-6 of FIG. 4; 
FIG. 7 is a partial longitudinal sectional view showing 

the cartridge casing ejection member of my bolt mecha 
nism; 
FIG. 8 is a longitudinal side view of the locking lug 

members of my bolt mechanism; 
FIG. 9 is a transverse view showing the cartridge rim 

retaining members of my bolt mechanism; 
FIG. 10 is a transverse sectional view showing the for 

ward portion of my bolt mechanism with the cartridge 
retaining and ejecting assembly in place, the cross section 
taken along the line 10-10 of FIG. 12; 

FIG. 11 is a partial sectional view taken along the line 
11-11 of FIG. 6; 
FIG. 12 is a longitudinal view showing the expander 

and bolt member of my bolt mechanism; and 
FIG. 13 is a sectional view taken along the line 13-13 

of FIG. 12. 
One form of the present invention is shown in the 

drawings and is described herein. 
Referring to FIG. 1, a portion of a rifle is indicated 

by numeral 20 and includes the bolt mechanism of my 
invention. The major portions of the rifle are shown in 
dotted lines and will be referred to only briefly in that 
the parts, with the exception of the bolt mechanism, 
are of conventional design. A trigger 21 is operably con 
nected to link members 22 and 23 to actuate the firing 
pin 25 in response to manipulation of the trigger. The 
link members 22 and 23 and the firing pin are shown in 
dotted lines in that they are encased by the housing 26 
of the rifle. A magazine 27 is shown retaining shells or 
cartridges 28 to be received into the receiving chamber 
of the rifle. A cartridge 28a is shown in dotted lines in 
the firing chamber 29 of the rifle. The bolt mechanism 
is shown in outline in dotted lines and is indicated by 
numeral 30. Firing pin 25 is disposed in bolt mechanism 
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30, axially aligned therein to engage cartridge 28a re-- 
sponsive to trigger 21. The bolt mechanism reciprocates 
in housing 26 between the receiving chamber 3 and the 
firing chamber 29. Aperture 32 is adapted to receive 
spent cartridge casings when casings are ejected out 
wardly of the rifle 20 by bolt mechanism 30. The shells 
are retained in position by bias means or spring 33 which 
is disposed in magazine 27 to urge the shells upwardly 
into the receiving chamber 31. . . . 

Referring to FIG. 2, the housing is indicated at 26 
with portions broken away to expose the cartridge and 
the bolt mechanism. Cartridge 28a is shown in the firing 
chamber 29 with the bolt mechanism 30 retaining the 
cartridge therein. The bolt mechanism 30 is shown in 
dotted lines in the retracted position to receive a sub 
sequent cartridge into the receiving chamber 31 for dis 
position of the cartridge into the firing chamber 29 
after the spent casing of cartridge 28a has been ejected 
through aperture 32. 

Referring to FIG. 3, the bolt mechanism 30 of my 
invention is shown in position to receive a cartridge. The 
bolt mechanism is positioned at the rear of barrel 35 and 
abuts an ejector plate 34 which is stationary and posi 
tioned at the rear end of the barrel. Housing or barrel 
receiving frame 26 receives barrel 35 which is securely 
affixed therein. Conventional means such as bolting may 
be used to affix the barrel to the barrel mounting frame 
26. Ejector plate 34 is affixed to the barrel mounting 
frame with, for example, a press fit of the cylindrically 
shaped ejector plate 34 into a mating opening in frame 
26. The bolt mechanism 30 is adapted to slide or recip 
rocate within barrel 35. The bolt mechanism comprises, 
in general, an expander member 36 which is mounted in 
the bolt mechanism for slidable movement along a longi 
tudinal axis. Locking lug members 37 are mounted in 
bolt mechanism 30 and reciprocate with the bolt mecha 
nism along the longitudinal axis of the gun barrel 35 
and contact the inner portion of the gun barrel when 
reciprocating. Locking lugs 37 are adapted to pivot radi 
ally outwardly in response to the sliding movement of 
expander member 36. Firing pin 25 is shown at the 
longitudinal axis of the bolt mechanism and reciprocates 
with the bolt mechanism from the cartridge receving 
chamber to the cartridge firing chamber. The firing pin 25 
is slidable within the bolt mechanism and response to 
the trigger 21 through linkage assembly 22 and 23. The 
forward portion of the bolt mechanism includes a longi 
tudinal opening 39 to receive the firing pin. The posi 
tion of the bolt mechanism in FIG. 3 corresponds to 
the dotted line position of the bolt mechanism shown in 
FIG. 2. 
In FIG. 4, the bolt mechanism is in the position as 

indicated by the solid lines of FIG. 2 with a cartridge 
retained therein. The cartridge is indicated by the nu 
meral 28a and the firing pin 25 is shown in position to 
contact the primer of the cartridge 28a. In this position, 
it should be noted that the locking lug members 37 en 
gage apertures 40 in barrel 35 and abut along surfaces 41 
thereof which are substantially transverse to the direc 
tion of travel of the bolt mechanism 30, thereby pre 
venting rearward movement of bolt mechanism 30 at 
such times as the locking lug members 37 engage the 
corresponding apertures 40 in barrel 35. The expander 
member 36 is shown in position forwardly within the 
bolt mechanism 30, maintaining locking lug members 37 
in the radially expanded position. Firing pin 25 is in 
position to contact the primer cap of cartridge 28a re 
sponsive to the trigger 21 and link members 22 and 23. 

Referring to FIG. 8, the locking lug members of my 
bolt, mechanism are shown separately away from the boit 
mechanism. The locking lug members 37 include a pair 
of barrel engaging elements 42 which expand radially 
outwardly to engage with the barrel, securely locking the 
bolt mechanism in place with a cartridge in the firing 
chamber. The locking lug members have an inner Sur 
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4. 
face 43 which may be termed an expander cam follower 
surface. The expander, in its forward movement within 
the bolt mechanism acts as a cam with the surface 43 
as a cam follower, and forces the lug members 37 out 
wardly so that barrel engaging elements 42 contact the 
barrel of the firearm and engage in barrel apertures 40 
with surfaces. 44 of the lug members 37 in contact with 
the corresponding transverse surface 41 of the barrel 35 
to maintain the bolt mechanism in position. As the ex 
pander member retracts, a portion of the expander conº 
tacts a second lug cam follower surface 46 which cams 
the barrel engaging elements 42 inwardly in response 
to the rearward expander movement. Second retractor 
surface 46 is included to aid in quickly urging barrel 
engaging elements 42 away from the apertures 40 in the 
barrel 35 as the expander slides to its rearward position 
in response to the manual or gas operated slide. Since 
the locking lugs contact, on their outer surfaces, the 
barrel of the firearm, a fulcrum point 47 is provided 
which forms a pivot point about which the lug members 
37 may pivot in response to movement of the expander. 
FIG. 12 shows the bolt member indicated specifically 

by numeral 48 of my bolt mechanism 30 separate from 
the barrel and without the locking lug members placed 
therein. The bolt member includes expander member 36 
which is slidably mounted within the bolt member for 
movement along its longitudinal axis. The expander in 
cludes an aperture 49 along the longitudinal axis to re 
ceive the firing pin 25. An aperture for housing the car 
tridge ejector member is indicated at 50. The forward 
portion of the bolt member includes a cartridge receiving 
portion or recess 51 within which a cartridge ejecting 
and retaining assembly operates to engage the cartridge 
rim. An opening 52 receives the cartridge rim. The rim 
retaining and ejecting assembly is not shown in this figure. 
Aperture 39 receives the firing pin 25 for contact with the 
primer of the shell which is disposed within opening 52. 
The cartridge ejecting assembly is not shown in this 
figure. 
The expander member comprises a slide receiving 

notch 54 to receive a slide (shown at 59 in FIG. 5) which 
may be manually or gas operated for movement of both 
the eXpander and bolt mechanism from the firing cham 
ber position to the receiving chamber position. The ex 
pander includes a first camming surface 55 adapted to 
cam surface 43 of the locking lug members forcing the 
locking lugs radially outwardly in response to forward 
movement of the expander 36 within bolt member 48. 
As the expander moves forwardly, the bolt member is 
stationary for a portion of the over-all longitudinal slide 
or movement of the slide. As the slide is moved for 
wardly to place a cartridge in position for firing, the bolt 
member moves forwardly to a position allowing the 
locking lug barrel engaging elements, 42 to be urged 
outwardly into barrel apertures 40 adapted to receive 
the lug elements 42 thereby allowing the surface 55 to 
act against cam surface 43 on locking lugs 37, forcing 
the lug elements 42 into locking relation with the barrel 
35. After firing, the slide, which has an actuating portion 
thereof is placed in slot 54, first moves the expander 
rearwardly with second camming surfaces 56 engaging 
surfaces 46 of the locking lug members 37 thereby cam 
ming the locking lugs away from the apertures 40 in the 
barrel. Guide surface 57 stabilizes the expander in the 
bolt member. After the expander is returned to the posi 
tion shown in FIG. 12, the locking lugs have been re 
tracted and the bolt member 48 then moves rearwardly 
into position to receive another shell. Since the firing pin 
does not contact the primer until the locking lugs are 
locked in place, considerable safety of operation thereby 
results. It should be noted that the bolt member is gen 
erally tubular with opposed longitudinal side members 58. 

Referring to FIG. 5, the bolt mechanism of my inven 
tion is viewed, in a transverse view, from the rear. Barrel 
35 is shown mounted in barrel mounting frame 26 and a 
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cartridge 28 is shown in the magazine 27. The firing pin 
25 is viewed from the rear. Side members 58 of the bolt 
member are shown and locking lugs 37 are shown in 
position for slidable movement within the barrel 35. The 
slide is indicated at 59 for engagement with the ex 
pander member 36 and the bolt member 48. The second 
camming surface 56 of the expander is shown. 

FIG. 13 is a sectional view showing the location of 
side walls 58 of the bolt member 48 and the configura 
tion of the guide surface 57 which is adapted to meet 
with the locking lugs 37, which are shown in cross-sec 
tion in FIG. 5. The cartridge ejector shaft passes through 
aperture 50 for ejecting the spent cartridge casing from 
the receiving chamber. 
A detail of the rim retaining and ejecting assembly for 

bolt mechanism 30 is shown in FIG. 6 and includes spring 
bias means 60 disposed in assembly receiving recess 51 
and surrounding the rim retaining members 62 and 63. 
Aperture 39 is shown with firing pin 25 disposed therein 
in position to actuate the primer cap of cartridge 28a. 
The cartridge is securely mounted in bolt member 48 by 
the rim retaining members 62 and 63 respectively as they 
are urged inwardly by circumferential spring bias means 
60. Opening 52 receives the cartridge 28a. Cartridge 
ejecting member 64 is attached to shaft 64a which recip 
rocates in longitudinal aperture 50 of bolt member 48. 
The ejecting member includes a beveled cam surface 65 
adapted to project longitudinally into recess 51, urging 
the rim retaining members radially outwardly out of en 
gagement with the rim of the cartridge. Surface 66 in 
the forward position, engages the bottom of the car 
tridge, tipping the cartridge away from the rim retaining 
members, thereby releasing the cartridge. 

FIG. 7 shows the cartridge ejecting member in the 
forward position having ejected a spent cartridge. The 
rim retaining member 63 has been urged downwardly 
away from the cartridge rim, allowing the cartridge rim 
to escape or fall from the bolt member and be released. 
The spring bias means 60 is continuing to urge the rim 
retaining members radially inwardly to receive and retain 
a subsequent cartridge. As the ejecting member 64 moves 
rearwardly, a subsequent cartridge may be received with 
in aperture S2. 

FIG. 9 shows the rim retaining members 62 and 63 
respectively. Notch 67 is adapted to receive the beveled 
surface 65 of ejecting member 64 to permit release of a 
retained cartridge casing by the forward movement of 
the cartridge ejecting member. FIG 10 is a transverse view 
which shows the entire assembly for retaining and eject 
ing a cartridge. Recess 51 is disposed in bolt member 
48. Spring 60 surrounds the rim retaining members 62 
and 63 urging them radially inwardly into contact with 
the rim of a cartridge. Cartridge ejecting member 64 
with beveled surface 65 and with ejecting surface 66 is 
also shown. The beveled surface 65 is adapted to cam 
against surface 67a of the rim retaining member 63, to 
release a spent cartridge by spreading apart the biased 
members and pushing the cartridge casing aside. This 
provides a large surface area confronting the cartridge 
casing during the ejection step. 

Referring to FIG. 11, the ejecting element 64 is indi 
cated in position biased away from the cartridge shell. 
Spring receiving element 68 is mounted in an aperture 
68a and affixed to cartridge ejecting element shaft 64 
at notch 68b. Spring means 69 is retained in the open 
ing 68a by block 76. When the bolt mechanism is re 
turned by the slide into position to receive a subsequent 
cartridge, the ejecting member through shaft 64a which 
moves slidably in aperture 59, contacts an ejector plate 
34 causing the ejector member 64 to move forwardly, 
compressing Spring 69, and ejecting the spent cartridge 
when shaft 64a contacts ejector plate 34 (shown in FIG. 
3). Spring 69 then returns the ejector member into posi 
tion for the next cycle. 
The operation of the bolt mechanism of my invention 
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6 
may be described by referring to the overall operation of 
receiving a cartridge, firing the cartridge, and ejecting the 
spent cartridge casing. The cartridge is held in magazine 
27, awaiting firing. At the beginning of the cycle, cartridge 
28 is urged into chamber 31. The bolt mechanism is dis 
posed rearwardly to provide clearance, allowing cartridge 
28 to enter the receiving chamber 3. Slide 59 moves the 
bolt mechanism 30 forwardly, engaging cartridge 28 in 
the receiving chamber 31 and moving cartridge 28 for 
Wardly into the firing chamber 29. Simultaneously, the 
rim of the cartridge is engaged and retained in the bolt 
mechanism 30 in recess 51 by mating rim retaining mem 
bers 62 and 63 respectively, In the forward position, lock 
ing lugs 37 are urged outwardly and engage the rifle 
barrel, maintaining cartridge 28a in the firing chamber. 
After detonation slide 59, which is manually or gas op 
erated, moves rearwardly, first engaging the expander 
which cams lugs 37 out of openings 40 in the rifle barrel. 
This frees bolt mechanism 30 to move rearwardly as urged 
by the slide 59. The rearward movement of slide 59 forces 
cam surface 56 of expander 36 against the rear end of 
bolt member 48, thereby urging bolt member 48 rear 
wardly. In the rearwardly position, the bolt mechanism 
engages ejector plate 34 which actuates cartridge eject 
ing element shaft 64a, forcing the shaft forwardly, there 
by urging the cartridge ejecting element 64 into contact 
with rim retaining members 62 and 63, forcing the rim 
retaining member 63 out of contact with the cartridge rim 
and freeing the cartridge. Simultaneously, the surface 66 
of the cartridge ejecting element 64 pushes one side of 
the spent cartridge casing, urging it outwardly through 
opening 32 in the rifle barrel, thereby ejecting the spent 
casing. A new cartridge may now be received into the re 
ceiving chamber as described above, 
From the foregoing it will be seen that I have provided 

a bolt assembly for firearms which greatly simplifies the 
cartridge retaining and ejecting mechanism in firearms. 
The minimum moving parts and the minimum number of 
springs provides a reliable weapon which is easy to main 
tain. Further, in that rotary action is eliminated and in 
that longitudinal movement is minimized, a firearm utiliz 
ing the bolt mechanism of my invention may be operated 
very Swiftly. Using the bolt mechanism of my invention, 
a one piece rifle barrel and receiving chamber may be 
utilized since the bolt mechanism of my invention simply 
slides within the barrel and does not require any intricate 
rotary movement during the sliding movement. The bolt 
mechanism of my invention is useful not only in rifles, but 
may find a high degree of acceptance and usage in ma 
chine guns and in hand guns. 

It will, of course, be understood that various changes 
may be made in the form, details, arrangement and pro 
portions of the various parts without departing from the 
scope of my invention. 
What is claimed is: 
1. A firearm having a barrel with a receiving chamber 

and a firing chamber and said firearm having slide means, 
firing means, trigger means operably connected to said 
firing means and a bolt mechanism slidably mounted in 
said barrel for reciprocal movement therein from a posi 
tion rearwardly of said receiving chamber to a position 
rearwardly of said firing chamber, in which position said 
bolt mechanism is adapted to retain a cartridge in position 
for firing, said bolt mechanism comprising: 
an elongate generally tubular bolt member, said bolt 
member having a longitudinal axial opening therein; 

an expander member mounted in said bolt member for 
longitudinal movement therein independent of the 
slidable movement of said bolt mechanism and op 
erably associated with said slide means for actuation 
thereby, said expander member including a first cam 
surface at the outer end thereof and a second cam 
surface spaced inwardly therefrom; 

means to receive a cartridge at the rim thereof mount 
ed on said bolt member whereby said cartridge is 



3,370,372 
7 

securely held in said bolt mechanism as said bolt 
mechanism reciprocates from a position rearwardly 
of said receiving chamber to a position rearwardly 
of said firing chamber; - 

at least one aperture in the wall of said barrel; 
"at least one lug member shiftably mounted in said bolt 

member and constructed and arranged for pivotal 
movement in a radial direction with respect to the 
longitudinal axis of said barrel, said lug member 
including an outwardly projecting lug element and 
a first cam follower surface adjacent one end thereof 
and a second cam follower surface spaced rear 
wardly from said first cam follower surface, the 
forward movement of said expander member after 
said bolt member has been reciprocated into said 
position rearwardly of said firing chamber causing 
said first cam surface to engage said first cam fol 
lower surface, thereby pivoting said lug member 
radially outwardly and forcing said lug element into 
said barrel aperture in locking engagement therewith, 
and the rearward movement of said expander mem 
ber bringing said second cam surface into engage 
ment with said second cam follower surface whereby 
said one end of said lug member is pivoted radially 
inwardly so as to disengage said lug element from 
said aperture. 

2. A firearn as defined in claim wherein: 
said slide means is directly connected to said expander 

member; and 
further including means on said expander member for 

reciprocating said bolt member rearwardly and for 
wardly in said barrel as said expander member is 
actuated by said slide means. 

3. A firearm as defined in claim 2 wherein: 
said Second cam surface comprises said means for mov 

ing said bolt member rearwardly in said barrel, said 
second cam surface being so constructed and ar 
ranged on said expander member that when it has 
completely traversed said second cam follower sur 
face so as to pivot said one end of said lug member 
radially inwardly, it will engage said bolt member 
and carry said bolt member to said position rear 
wardly of said receiving chamber, as said expander 
member is actuated rearwardly. 

4. A firearm as defined in claim 1 wherein: 
said lug member extends within said bolt member sub 

stantially the entire length thereof, and wherein said 
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3. 
first cam surface engages said first cam follower sur 
face as said expander member moves forwardly, 
thereby forcing said lug member against the forward 
end of said bolt member and sliding said bolt mem 
ber forwardly to said position rearwardly of said 
firing chamber. 

5. A firearm as defined in claim 1 and further in 
cluding: 

a cartridge casing ejecting element shiftably mounted 
in said bolt member for longitudinal movement 
therein; 

bias means retaining said ejecting element in a normal 
position rearwardly of said bolt member; 

at least one cartridge rim retaining member on the 
forward end of said bolt, said rim retaining member 
being biased radially inwardly towards a normal 
position in which it engages the rim of a cartridge; 

an ejector member on said barrel arranged to contact 
said ejecting element and urge it forwardly when 
said bolt member is moved to said position rear 
wardly of said receiving chamber; and 

first and second portions on the forward end of said 
ejecting element constructed and arranged to se 
quentially urged said rim retaining member outward 
ly away from said cartridge and then to engage the 
bottom of the cartridge and force it out of said bolt 
member. 
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