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Patent No. 3,368,298, dated Feb. 13, 1968. Divided and 
this application Dec. 26, 1967, Ser. No. 693,600 

5 Claims. (CI. 42-25) 

ABSTRACT OF THE DISCLOSURE 
This invention provides an extractor and extractor spring 

combination. The extractor spring has an annular por 
tion snapped in a peripheral groove in the breech bolt and 
an elongated portion resiliently retaining the extractor for 
radial, slidable displacement relative to the head of the 
breech bolt. 

This application is a division of the application entitled 
Cartridge Extractor and Extractor Spring Therefor, Ser. 
No. 606,846, ?led Jan. 3, 1967, now Patent Number 
3,368,298. 
The present invention relates to breech bolt assemblies 

reciprocating in the receivers of ?rearms and, more par 
ticularly, to a new and improved, breech bolt assembly and 
telescoping slide cover combination offering a number of 
distinct advantages as to receiver closure and also extractor 
installation and operation, as shall be enumerated here 
inafter. 

Considering a ?rst aspect of the invention, an improved 
extractor and extractor-spring combination is provided 
in the breech bolt of the breech bolt carrier assembly. 
This is accomplished in a such a manner that the extrac 
tor spring and extractor are extremely conveniently as 
sembled to the head of the breech bolt of the structure. 
This is performed in such a manner that the extractor is 
adapted for radial, translational displacement movement 
relative to the head of the breech bolt, and is resiliently 
retained for such movement from its nominal position by 
the end of the extractor spring. The extractor spring, it 
self, is so disposed that once the end of the extractor 
spring is caused to engage the extractor, then the annular 
portion thereof may be easily snapped into a peripheral 
groove about the breech bolt. This composite structure 
obviates the di?iculties of installation present in conven 
tional breech bolt structures. 
A second aspect of the invention concerns itself with 

the problem of reduction in size and cost of the re 
ceiver and breech bolt assembly of the ?rearm. Hereto 
fore, the breech bolt carrier assembly has had to be 
unusually long in size, this to provide complete closure of 
the ejection opening of the receiver when the bolt is 
locked for ?ring. The ejection opening, of course, is neces 
sarily long so as to accommodate ejection of spent car 
tridges, If the breech bolt carrier assembly is shortened 
over that which is usually the case, then the interior of the 
receiver is exposed, through the shell ejection opening, to 
the outside, thus chancing the entrance into the receiver 
of foreign objects of dust and dirt which might tend to 
foul the mechanism. In the present invention there is 
provided a novel telescopic slide which is actuated by 
the slide carrier and which is‘designed to completely 
close the shell ejection opening of the receiver at all times 
when the same is desired. Slidable telescoping engaging of 
the slide cover may be accomplished either through keyed 
contact thereof either with the carrier of the bolt carrier 
assembly or with the receiver itself. 

Accordingly, a principal object of the present invention 

5 

10 

15 

20 

25 

30 

35 

40 

50 

55 

65 

70 

1 3,397,473 
Patented Aug. 20, 1968 lC€ 

2 
is to provide a new and improved bolt carrier assembly 
for ?rearms. 
A further object of the invention is to provide in a 

breech bolt of a bolt carrier assembly an improved ex 
tractor and extractor spring combination. 
An additional object is to provide in a breech bolt 

an extractor and extractor combination which is easily 
mounted to the structure and which facilitates spring 
biased radial displacements of the extractor, relative to 
the center of the bolt head, in a manner to be desired. 
An additional object is to provide with a bolt carrier 

assembly an improvement comprising the additional of a 
novel, telescopic slide cover to aid selectively in closing 
the shell ejection opening of the receiver of the ?rearm. 
A further object is to provide in a ?rearm an improved 

bolt carrier assembly which co-acts with a telescoping slide 
cover, keyed either to the receiver or to the carrier of the 
assembly, so that when the breech bolt is approaching or 
at its foremost position, the telescoping slide may close, 
either substantially or completely, the receiver opening 
provided for shell ejection. 
An additional object is to provide in a ?rearm a breech 

bolt carrier assembly such that the bolt, slide carrier and 
receiver may be made as short as possible, this through 
utilization of a telescopic slide cover to assist, at least, in 
closing the ejection opening of the receiver of the ?rearm 
at desired times. 
The features of the present invention which are be 

lieved to be novel are set forth with particularity in the 
appended claims. The present invention, both as to its 
organization and manner of operation, together with 
further objects and advantages thereof, may best be under 
stood by reference to the following description, taken in 
connection with the accompanying drawings in which: 
FIGURE 1 is an exploded view of a breech bolt carrier 

assembly alone, the breech bolt incorporating the extractor 
principles and structure contemplated by the present in 
vention. 
FIGURE 2 is a front elevation of the head of the breech 

bolt and is rotated 90° in a clockwise direction for con 
venience of illustration. 
FIGURE 3 is a fragmentary section taken along the 

line 3——3 of FIGURE 2. 
FIGURE 4 is a plan view of the breech bolt carrier 

assembly minus the telescopic slide cover. 
FIGURE 5 is a longitudinal vertical section taken along 

the line 5-—5 in FIGURE 4. 
FIGURE 6 is an end view of the structure shown in 

FIGURE 5, including the telescoping slide cover keyed to 
the carrier thereof, and is taken along the line 6—6 in 
FIGURE 5. 
FIGURE 7 is an elevation, similar to FIGURE 5, but 

illustrates the inclusion of the telescopic slide cover at its 
position when the same is engaged and thereby positioned 
forwardly by the carrier of the breech bolt carrier as 
sembly when the latter is locked home. 
FIGURE 8 is a view similar to FIGURE 7 but illus 

trates the telescopic slide cover when drawn rearwardly 
through the retrieval of the breech bolt carrier assembly. 

In FIGURE 1 the breech bolt carrier assembly 10 is 
shown in exploded view and includes as its principal 
members a slide carrier 11 and a breech bolt 12. Breech 
bolt 12 is ?tted into the slide carrier 11 such that the 
rearward extremity 13 of breech bolt 12 is slidably re 
ceived by bore 14 of the slide carrier 11. Conventional 
timing latch 15, forming no part of the present inven 
tion, is ?tted into a slot (not shown) of slide carrier 11, 
and timing latch pin 16 pivotally secures the timing latch 
at its bore 17 to relief area and bore 18 of the slide 
carrier 11. 
The breech bolt 12 includes a conventional camming 
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aperture 19, a cam pin 20 is pressed into the side car 
rier 11, at aligned apertures 21, and passes through the 
camming aperture 19 of the breech bolt. This provision 
for camming the breech bolt ‘for rotation within the lock 
ing lugs of the receiver, via lugs 22, 23, and 24 of the 
breech bolt, is strictly conventional. Likewise conven 
tional is the the provision of a ?ring pin 25 which is pro 
vided with compression spring 26, these two parts being 
inserted through bore 27 of the breech bolt and bore 28 
of the cam pin 20 aligned therewith. A ?ring retainer 
pin 29 is inserted in aperture 30 of the breech bolt and 
cooperates with pin-receiving stop recess 31 of ?ring 
pin 25. 

For ease of assembly there may be provided an under 
cut groove 32 is the side of slide carrier 11, which under 
cut groove accommodates the reception of outwardly ex 
tending guide rails 33 of operating handle 34. In operat 
ing handle 34 latch 35 includes an inwardly-directed de 
tent 36 cooperating with bore 37 of slide carrier 11. A 
spring 38 may be disposed between the operating handle 
latch 35 and the operating handle 34. A latch pin 39 is 
disposed through cooperating apertures 40 and 41 of the 
indicated parts to secure the latch 35 to the operating 
handle 34 in a pivotal manner. Hence, the easy release 
of the operating handle and latch may be accomplished 
by the user simply taking a small screw driver and lift 
ing outwardly upon operating handle latch 35 underneath 
the lip 42 thereof. 
An ejector 43 includes a limit slot or aperture 44, the 

latter receiving ejector pin 45. Ejector pin 45 is pressed 
into an aperture 46 of the breech bolt to so retain the 
ejector 43. A compression spring 47 is conventionally 
supplied to the cooperating shoulder bore, not shown, in 
the breech bolt, this to supply spring compression against 
ejector 43 of the conventional manner. This particular 
portion of the structure is strictly conventional. 
So far as the breech bolt is concerned, an important 

part of the present invention centers in the provision of 
an extractor 50 and extractor spring 51 combination, and 
in particular, in their mutual con?guration and coopera 
tion. Extractor 50 includes outwardly-extending guide 
portions 52 which cooperate with undercut grooves 53 of 
radial undercut groove means 54 provided in the head 
55 of breech bolt 12. Of course, as to the extractor 50 
and breech bolt, either may be undercut relative to the 
other, or some other provision may be made so that the 
extractor is secured outwardly slidably displaceable 
with respect to the breech bolt. In the embodiment 
shown, radial undercut groove means receives the ex 
tractor such that the extractor may move in radial fash 
ion. It is noted that the extractor may include an in 
wardly-directed tooth 57 for releasably locking the end 
of a cartridge within the ?ring chamber of the ?rearm. 
Co-acting with the extractor is the extractor spring 51 
having an annular portion 58 and an elongate portion 
59. correspondingly, the breech bolt 12 is provided with 
an annular groove 60, also an elongate longitudinally 
oriented groove 63 and bore passageway 64, which is 
preferably oversize as to cross-section to accommodate 
selective operative displacement of spring portion 59. 
Passageway 64 communicates with the aperture 65 of the 
extractor spring 51. FIGURE 3 illustrates this portion of 
the assembly wherein the extractor spring 51 (see FIG 
URE 3) is seated in groove 60 such that the elongate 
portion 59 of the spring proceeds along seat 63 and 
through apertures 64 to communicate with and engage 
aperture 65 of extractor 50. This is an extremely simple, 
straight-forward way of spring-connecting the ejector 
within the head of the breech bolt. By such a connection 
and through the resiliency of the spring (tending to re 
tain the elongate portion 59 of the spring in its straight 
ened condition) the extractor is able to move easily up 
and down radially with respect to undercut groove 
means 54 of annular rim 12’ in the head of breech bolt 
12. The spring constant of the springs 51 and 47 will be 
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4 
chosen such that when the breech bolt is withdrawn, the 
spring tension supplied to ejector 43 will be sufficient to 
eject out of the receiver a spent shell, so that the end 
?ange of the shell is released from tooth 57 of extrac 
tor 50. 
FIGURE 2 illustrates the position of extractor 50 in 

the head of breech bolt 12 and the fact that the same 
is easily radially displaced within undercut groove means 
54 of the breech bolt head. It is noted that the extractor 
is easily placed and secured to the spring by the operator 
?rst thrusting the elongate portion 59 of the spring 51 
through aperture 64 and Within longitudinally oriented 
groove 63, and thereafter rotating the spring about the 
axis of elongate portion 59 until the looped or annular 
portion 58 snaps around the breech bolt to engage 
groove 60. 
The cooperation of timing latch 15 with the breech 

bolt, in selectively ?xing the disposition of the same rel 
ative to the slide carrier 11 during a selected time of 
the operating cycle, is strictly conventional and forms no 
part of the present invention. This is also true in connec 
tion with the actuation of the ?ring pin 25 and the func 
tion and operation of the ejector 43. Likewise, the cam 
ming of the bolt to lock the same within the lugs (not 
shown) of the receiver is strictly conventional. 
FIGURE 4 is a plan view of the assembled breech bolt 

carrier assembly shown in exploded view in FIGURE 1. 
In FIGURE 4, however, the slide carrier 11' includes 
an upstanding protuberance 66, and elevation of the as 
sembled breech bolt carrier assembly is shown in FIG 
URE 5 wherein it is seen that the protuberance 66 is 
upstanding from the main portion of slide carrier 11' 
(corresponding to slide carrier 11 in FIGURE 1). 
FIGURE 5 illustrates the combined assembly except 

for the telescoping slide which will be described herein 
after. It is noted that a shell seat 67 is formed in the 
head of breech bolt 12. The ?ring pin 25 extends through 
the structure such that the tip 68 thereof is in proximity 
with seat 67. Accordingly, the impact of the hammer 
upon ?ring pin 25 causes a ?ring of the cartridge in the 
usual manner. S represents a camming surface by which 
the reciprocating breech bolt carrier assembly may cam 
the hammer down to cocking position. See in this and 
other regards the inventor’s co-pending United States 
patent applications entitled Firearm Assembly, Ser. No. 
606,844, ?led Jan. 3, 1967, and Firearm Improvement, 
Ser. No. 606,845, ?led Jan. 3, 1967, which are fully in 
corporated herein by way of reference. 
The telescoping slide cover, about to ‘be discussed, 

will be understood to be part of the bolt carrier assembly 
when the same is keyed to the carrier for slidable move 
ment with respect thereto, but merely cooperates with 
the bolt carrier assembly through engagement therewith 
when the telescoping slide cover is keyed for slidable 
movement to the receiver of the ?rearm. 
FIGURE 6 illustrates one way in which a telescoping 

slide cover 69, incorporating the features of the present 
invention, may be keyed to the breech 'bolt carrier as 
sembly. It will be seen that the telescoping slide cover 
69 includes an inwardly-directed ?ange or key 70 ?tting 
into slot 71 which is grooved longitudinally into the 
outer side of slide carrier 11. The slide cover may be 
made resilient relative to its transverse direction and its 
contour may be chosen so as to traverse greater than 
180° of arc relative to the periphery of the slide carrier 
11. In this manner the telescoping slide cover may be 
easily keyed via groove 71 for free, telescoping, slidable 
movement over slide carrier 11. The slidable movement 
of the telescoping slide cover 69 should be free with 
respect to the remainder of the structure excepting that 
there may be provided a friction dimple 72 which, upon 
contact with the slide carrier, will retard the forward 
progress of the telescoping slide cover 69 with respect to 
slide carrier 11. 

In FIGURE 7 the direction of movement of the as 
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sembly is terminated to the right, as shown by the arrow 
A, to close and lock the bolt home for ?ring. During 
such forward movement the protuberance 66 will engage 
the righthand edge 73 of slot 74 of the telescoping slide 
cover 69. In addition to the protuberance 66, or in substi 
tution thereof, the forward lip 75 of slide cover 69 
may be turned down so as to serve as a carrying abut 
ment for slide carrier 11 (11'). In the condition shown 
in FIGURE 7, it is seen that the carrier assembly actually 
pulls along, as before explained, the telescoping slide 
carrier 69. 

Relative to FIGURE 7, the assembly and slide cover 
have closed home for ?ring. Receiver 76 includes the 
usual shell ejection opening or aperture 77 and also a 
slot 78 communicating therewith which served with a 
relief slot to accommodate reciprocation of operating 
handle 34 in FIGURE 1. It is noted in FIGURE 7 that 
the breech bolt and carrier are of reduced dimensions 
lengthwise. This is made possible through the provision 
of the elongate slide cover which serves to keep the ejec 
tion opening 77 covered, even though the breech bolt 
is guided all the way home and locked into ?ring position. 

After ?ring, as shown in FIGURE 8, the assembly will 
move in the direction B. In such an event, and depend 
ing upon construction, either the rearward lip 79 of 
telescoping slide cover 69, or the edge 80 of the slot 74, 
or both will co-act with the rear edge 81 (and/or rear 
edge of protuberance 66) so that the telescoping slide 
cover 69 will be withdrawn to the left relative to slide 
carrier 11 (11'). To prevent a loose ?tting of the parts 
during their extreme rearward travel, friction detent 72 
may be provided and be caused to engage the side surface 
of slide carrier 11. This action serves to slow down the 
relative travel to the right of the telescoping slide cover 
in relation to slide carrier 11 (11’), and hence prevents 
a rattling of the parts during their sequence of operation. 

It is thus seen that slot 74 serves, in eifect, as a lost 
motion connection between the protuberance 66, if used, 
and the slide cover. Again, protuberance 66 may be e11 
tirely removed and the forward and rear down-turned 
tabs 75 and 79 relied upon to produce the engagement 
with the breech bolt carrier assembly as heretofore de 
scribed. 

In summary of operation, the forward momentum to 
the right in the direction A in FIGURE 7 of the breech 
bolt and slide carrier serve to carry forwardly the slide 
cover. However, the slide cover is rearwardly displaced 
relative to the slide carrier so that that portion of the 
shell ejection opening rearwardly of the bolt will be 
covered by the telescoping slide. This is to be much 
desired when the bolt is locked home for ?ring and where 
that portion of the receiver which is to the rear of the 
bolt and slide cover would vbe uncovered, but for the 
inclusion of the telescoping slide 69. 

It is noted that a retrieval or movement in the direc 
tion B or the bolt carrier assembly accomplishes a rear 
ward retrieval of the slide cover, but only after a lost 
motion time interval has elapsed so as to cause the slide 
carrier to advance to the rear, relative to the telescoping 
slide cover. This accommodates a shortening of the length 
of the receiver and its interior in order to accommodate 
the slide cover (and also the bolt carrier assembly). 

It follows that the telescoping slide cover can be slid 
ably keyed either to the slide carrier 11, or simply to 
the receiver proper as is indicated in FIGURE 4. The 
essential feature in this portion of the invention is for 
the slide cover to be actuated back and forth in ac 
cordance with the movement of the bolt and carrier com 
bination, ‘but with there being supplied a su?icient lost 
motion co-action between the slide carrier and the tele 
scoping slide cover 69 so that the forward translation of 
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6 
the bolt and carrier will produce a rearward extension 
of the slide cover behind the bolt, this to cover the ejec 
tion opening of the shell, whereas a rearward retrieval of 
the breech bolt and carrier will cause a corresponding 
rearward movement of the telescoping slide cover to 
the rear so as to expose the ejection opening of the re 
ceiver, but only after the lost-motion co-action has taken 
place such that the telescoping slide cover is horizontally 
displaced to the right relative to the rearwardly-traveling 
bolt 12 and slide carrier 11 (11'). A slot pattern 82, of 
course, will be supplied in telescoping slide cover so as 
to accommodate the travel of operating handle 34 in 
FIGURE 1. 

' As to this second aspect of the invention as above de 
scribed, it is seen that even though long cartridges are 
used by the ?rearm in question and a relatively lengthy 
ejection opening is necessitated for accommodating shell 
ejection, yet the size of the receiver and the breech bolt 
and the slide carrier of the breech bolt carrier assembly 
(now not required to close the ejection opening) may be 
reduced substantially in length. This greatly reduces cost, 
both as to the bolt carrier combination and also the re 
ceiver, due to its shortened character, this all made pos 
sible solely because of the inclusion of a telescoping slide 
cover having its lost-motion connection with the bolt 
carrier assembly. Thus, and in summary, the gun becomes 
more compact, the receiver is foreshortened, and the 
operating bolt and slide carrier are much reduced in di 
mension relative to corresponding structures in present 
?rearms. This reduces the over-all cost and weight of the 
?rearm and makes the same more convenient to handle. 

I claim: 
1. In a ?rearm breech bolt assembly having a bolt, said 

bolt having a head provided with a recessed, shell base 
receiving seat, said head providing an annular rim cir 
cumscribing said seat; an improvement comprising an 
extractor having a spring-end receiving aperture, said rim 
being provided with an extractor guide slot, said extractor 
being retentively mounted to and within said guide slot 
for nominally radial, slidable displacement movement 
with respect to said bolt head, said bolt including a trans 
verse peripheral groove and a passageway communicat 
ing with said peripheral groove and said extractor guide 
slot, and an extractor spring including an elongate por 
tion positioned in said passageway and engaging said 
aperture of said extractor, said extractor spring also in 
cluding an arcuate mounting portion disposed in said 
peripheral groove. 

2. Structure according to claim 1 wherein said ex 
tractor and bolt rim mutually retentively engage each 
other in an undercut groove relationship. 

3. Structure according to claim 1 wherein the cross 
section of said passageway is oversize relative to the cross 
section of said elongate portion of said extractor spring. 

4. Structure according to claim 1 wherein said bolt 
head is provided with plural, outwardly~extending, lock 
ing lugs, said passageway being disposed through one of 
said locking lugs. 

5. Structure according to claim 4 wherein said bolt is 
provided with a longitudinally-oriented groove, said 
groove being interposed between said passageway and 
said peripheral groove, a part of said elongate portion 
of said extractor spring being seated in said longitudinally 
oriented groove. 
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