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UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

TAMPA DIVISION

ADAMS ARMS, INC.,
a Florida corporation,

Plaintiff,
V. Case No.
S1G SAUER INC., a Delaware
corporation,

Defendant.

/

COMPLAINT AND DEMAND FOR
JURY TRIAL, INJUNCTIVE RELIEF SOUGHT

Plaintiff, ADAMS ARMS, INC., sues Defendant, SIG SAUER INC., and as its

complaint states as follows:

NATURE OF ACTION
L. This is an actio;l for patent infringement under the United States Patent Law,
35U.8.C. § 271 et. seq. |
PARTIES

2. Plaintiff, ADAMS ARMS, INC. (“Plaintiff™), is a Florida corporation with its
principal place of business in Palm Harbor, Florida. Plaintiff is engaged in the business of
designing, creating, manufacturing, distributing, and selling products, parts, and accessories
for use with firearms.

3. Defendant, SIG SAUER INC. (“Defendant™), is a Delaware corporation with
its principal place of business in Exeter, New Hampshire. Defendant is registered to do

business, and does business, in the State of Florida. Defendant is engaged in the business of
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designing, creating, manufacturing, distributing, and selling firearms and related products,
parts, and accessorties, and is a competitor of Plaintiff.

JURISDICTION AND YENUE

4. This Court has exclusive subject matter jurisdiction over this action pursuant
to 28 U.S.C. §§ 1331 and 1338 in that this Complaint states an action based upon a federal
question relating to patents.

5. Defendant is subject to jurisdiction in Florida because it has engaged in
business in, or has an office in, the State of Florida; is engaged in substantial and not isolated
activity within the State of Florida; and/or has committed acts of infringement in the State of
Florida.

6. Venue is proper in this district and in this division under 28 U.S.C. §§ 1391
and 1400.

CLAIM FOR PATENT INFRINGEMENT

7. Plamtiff is engaged in the business of designing, creating, manufacturing,
distributing, and selling products, parts, and accessories for use with firearms,

8. On November 12, 2007, a patent application was filed with the U.S. Patent
and Trademark Office to protect Mr. Jason Adams’ invention entitled “Direct Drive Retrofit
for Rifles,” which application was assigned Serial No. 11/938,678.

9, On December 30, 2008, United States Patent No. 7,469,624 (the ‘624
patent”) was duly, validly, and legally issued to Mr, Adams. A true and correct copy of the

‘624 patent 1s attached hereto as Exhibit 1. The ownership rights to the invention disclosed
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and claimed in the application were assigned to Plaintiff, which is and remains the owner of
all right, title, and interest in and to the ‘624 patent

10.  On information and belief, Defendant has been, and is now, infringing one or
more of claims of the ‘624 patent in violation of 35 U.S.C. § 271(a) by:

(a) making, importing, using, offering to sell, and/or selling in this judicial
district, and elsewhere inr the United States, products which embody
the invention claimed in the ‘624 patent; and/or

(L) actively inducing others to infringe the ‘624 patent; and/or

(c) contributing to the infringement of the ‘624 patent.

11. Deféndant’s actions with respect to the ‘624 patent are without authority or
license from Plaintiff.

12, Defendant has been, and will continue, making, importing, using, offering to

* sell, and/or selling products that infringe the ‘624 patent without a license from Plaintiff.

13. | Defendant’s conduct as described in this Complaint has been, and will
continue to be, willful.

14.  As a direct and proximate result of Defendant’s infringement, Plaintiff has
been damaged and will continue to be damaged in an amount to be determined at trial.

15.  As a direct and proximate result of Defendant’s infringement of the ‘624
patent, Plaintiff has suffered and continues to suffer irreparable harm and impairment of the
value of its licensed patent rights, is threatened with continuing loss of sales to its existing
and potential customers, is losing and will continue to lose the goodwill of its customers, and

is suffering a violation of its licensed patent rights, all of which will continue unless

SLK_TAM: #1189467vI
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Defendant is preliminarily and permanently enjoined by this Court from infringing the 109
Patent under 35 U.S.C. § 283. Plaintiff has no adequate remedy at law.

WI-IEREFORE, Plaintiff demands judgment:

(a) Finding that Defendant has been and is infringing, contributing to the
infringement of, and/or actively inducing infringement of TUnited States Patent
No. 7,469,624,

(b)  Entering preliminary and permanent injunctions against Defendant and its
parents, subsidiaries, affiliates, divisions, directors, officers, employees, agents,
representatives, distributors, dealers, successors, and assigns, and all others acting in concert
or participation with them, from making, importing, using, offering to sell, and/or selling the
invention of United States Patent No. 7,469,624, practicing the invention of United States
Patent No. 7,469,624, and/or securing or supplying items used to infringe United States
Patent No. 7,469,624, |

(c) Finding the infringement to be willful;

(d) Ordering an accounting of and awarding Plaintiff such damages, profits,
royalties, attorneys’ fees, costs, prejudgment interest, and enhanced damages as may be
shown by the evidence;

(e) Finding this to be an exceptional case under 35 U.S.C. § 283 and awarding
Plaintiff its reasonable attorneys’ fees under 35 U.S.C. § 285; and

() Awarding Plaintiff such other and further relief as the Court deems just and

proper.

SLK_TAM: #1189467v1
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DEMAND FOR JURY TRIAL

Plaintiff hereby demands a trial by jury on all issues so triable.

Respectfully submitted,

J. Todd Timmerman, Esquire, Trial Counsel
Florida Bar No. 0956058
timmerman{slk-law.com

Mindi M. Richter, Esquire

Florida Bar No. 0044827
mrichter(@sik-law.com

Jason P. Stearns, Esquire

Florida Bar No. 0059550
jstearns(@slk-law.com

Shumaker, Loop & Kendrick, LLP
101 East Kennedy Boulevard
Suite 2800 -

Tampa, Florida 33602

Telephone: (813) 229-7600
Facsimile: (813) 229-1660

Attorneys for Plaintiff, Adams Arms, Inc.

SLK_TAM: #1189467v1
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az United States Patent (10) Patent No.: US 7,469,624 B1
Adams t45) Date of Patent: Dec. 30, 2008
(54) DIRECT DRIVE RETROFIT FOR RIFLES 6,634,274 Bl 1072003 Herring
6,722,255 B2  4/2004 Herming
{76) Inventor: Jason Adams, 1511 Colony Ct., Palm 2003/0126781 AL 7/2003 Ieming
Harbor, FL (US) 34683 2003/0136041 Al 72003 Heming

2005/0011345 Al 172005 Herring
20050081707 Al 4/2005 Herring
2006/0065112 At 3/2006 Kuczynco et al.
2006/0283067 Al 1272006 Herring

(*) WNotice:  Subject to any disclaimer, the term of this
potent is extended or adjusted under 35
U.S.C. 154(b) by O days.
Primary Examiner—Stephen M Johnson
(21} Appl.No.: 11/938,678 Assistant Examiner—Daniel ] Troy
(74) Atiorney, Agent, or Firm—Asron P. McGushion
{22) Filed: Nov. 12, 2007
(57 ABSTRACT
(51) Int.CL ] ) )
Fd14 5700 (2006.01) A direct drive retrofit system for wse with an M-16 or AR-15

52) US.CL ooorooee. 89/191.01; 89/191.02; 897192, Hifleforconversion from an impingement system comprising:
©2) 80/103 a gas block, the gas block having a barrel bore and a gas plug

- bore; a gas plug, the gas plug being insented into the gas plug

{58} Field of Classification Search 89!1910289{_2)3,1 ]()913: bore fram the muzzle end; a bolt carrier key, the bolt carrier
N key being configured to mount directly 10 a bolt carrier; a mod,

the rod being manufactured from a single continuous material
(56) References Cited stock; and a biesing means; wherein, the rod can be unin-
stalled without removal of a hand guard or the gas block by

U.S. PATENT DOCUMENTS extracting the pas plug from the gas plug bore from the

See application file for complete search history.

3,246,567 A AT1966 Milter muzzle end, the actuating means releasing the rod, the rod
4,244 273 A 1/1981 Langemdorfer, Ir. et al. being freely extracted thereafter by a nser in a single piece.
4765224 A 8/1988 Morris

5,351,598 A 1(/1994 Schueiz 9 Claims, 4 Drawing Sheets
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1
DIRECT DRIVE RETROFIT FOR RIFLES

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally o an improvement to the
impingement system of the M-16 and AR-135 rifle plalforms,
and more particularly to the replacement of the impingement
system with a direct drive system.

2. Description of the Related Art

Replacing the impingement system of the M-16 or AR-15
is not a new idea, Many attempts have been made to do 50. 1t
is well known 1o those who use this rifle and those in industry
that the M-16 is notorious for fouling and jamming due lo the
design requiring that the discharpe gas be directed into the
balt carrier to activate the bolt and discharge the spent shell.

The disadvantages of the OEM impingement system are
well known, primarily due to the hot, dirty gasses being
direcied into the bolt carrier and receiver. Theheal nlone tends
1o wear parts down, exposing this orea to thermal cycling.
With the addition of sool or carbon from the expelled gasses,
the moving parts within the bolt carrier and receiver are
exposed (o a hostile environment. This is exacerbated by the
consiant need to Jubricate this entire area; the oil serving to
trap particles and carbon. This combination of faclors couse
the perts to break, wear, or operate improperly. The areas of
failure can include the fouling and wear of the gas rings,
loosening of the ejector and extractar springs causing the
spent shell to not be ejecied properly, the baolt carrier is pre-
vented form traveling properly within the receiver, as the
chamber becomes fouled nnd increases in tempemture cous-
inp the enwrapment of the spent shell, the melting of the gas
tube causing a resiriction of Aow to the bolt carrier and sub-
sequent failure, Basically, to ensure the proper operation of
the rifle, it must be cleaned and continually lubricated. With
many parts to keep track of, consistent cleaning is more
difficult in the field.

Others have developed systems to replace the OEM
impingement system. Some require that significant portions
of the rifle be modified or replaced, such as the barrel and
parts within the receiver, These systems have obvious draw-
backs. The cost of replocing the barrel and other parts is
substantinl and unnecessary. If machining is required to
install the system, the user must send the rifle to o machinist
to be medified, odded time and expense to the process, and
potentially introducing errar with each independent machin-
ing process,

Some manufacturers have designed systems thot do not
require the replacement of the barrel and are an improvemeat
over the OEM and previows systems, such as the system
manufactered by Land Warfare Resources Corporation
(LWRC). The problems with these exisling systems arise
during asscmbly or disassembly for cleaning and inspection.
‘These systems require that a substantial portion of the system
be removed to access the rod assembly or the gas plug located
in the gas block. Ofien, it is required that the hand guard be
removed, the pas block loosed and slid muzzleward so thal the
gas plug is free to be removed and the rod assembly is acces-
sible and also free. Existing systems must also segment the
rod inio several sections, so that the assembly can be removed
from the tight quarters beneath the hand guard. A single piece
or continuous rod is not possible in this system. A single rod
would not have the necessary clearance to be removed in tact.

What is needed and not heretofore provided by the existing
art is a direct drive retrofit system to replace the impingement
system of the OEM rifle. What is further needed is a retrofit
system that does not require machined modification or
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replacement of the barrel and other primary parts of the rifie.
What is further needed is a retrofit system that is easily
assembled and disassembled in the field, by minimizing com-
plexity and the overall umber of parts. What is again needed
is a retrofit system that can be removed for inspection and
clenning without substantin] dissssembly of neighboring
parts, such as {he gas block or hand guard.

OBJECTS OF THE INVENTION

Accordingly, it is an object of the present invention 1o
provide an improved device for the replacement of the OEM
rifle impingement system with a direct drive retrofit system.

1t is a further ohject of the present invention 1o provide a
retrofit system that does not require machined modification or
replacement of the borrel and other primary parts of the rifle,

1t is a further object of the present invention o provide &
retrofit system that is easily assembled and disassembled in
the field, by minimizing complexity and the overall number of
puris.

It is a further ohject of the present invention to provide a
retrofit system where the gas plug and rod can be removed for
inspection and cleaning without substantial disassembly of
neighboring parts, such as the gas block or hand goard.

These and other objects and advantages of the present
invention will become apparent upon reading Lhe following
detailed description and upon reference to the accompanying
drawings.

SUMMARY OF THE INVENTION

The presenl invention provides a new and unique direct
drive retrofit system for the M-16 rifle platform, eliminating
the drawback of the original impingement system, such as
fouling, jumming, and general unreliability in extreme con-
dition. The present invention also provides a direct drive
system that is unique Lo the existing M-16 modification sys-
tems and kits. The present invention provides a retrofit system
that does not require modification to the existing core parts of
the rifle, such as the stock, barrel, bolt carrier, and such. The
present invention also provides a system that can be easily
removed in the field, minimizing the number of individual
parts 10 decrense loss, enabling the removal of the gas plug
and connecting rod without the removal of the gas block or
hand guard, and, because the rod is a single nnit, the rod can
be decoupled from the bolt carrier key from the front of the
rifle near the gas block and, when installed, transmits energy
from expelled ppsses more effectively to the blot carrier, due
to the minimize loss design of the rod. All of these benefits
over the existing technologies and more will become evident
in the further discussion of the invention as follows.

A direct drive retrofit system for use with an M-16 or
AR-15 rifle for conversion from an impingement system is
disclosed comprising: & gas block, the gas black having a
barrel bore and a gas plug bore, both extending completely
through the gas block, the barrel bore and the gos plug bore
being substanlially parallel one to the other, the barrel hore
being configured to receive a barrel securely inserted therein,
the barrel bore having an aperture being configured to receive
a discharge gas from a gas porl formed through the barrel
proximate to 8 muzzle of the rifle, the aperture extending from
the burrel bore to the pas plug bore, the aperture divecting the
discharge gas towards the gas plug bore, the gas block being,
secured 1o the barrel substantially preventing movement of
the pas block relative to the barrel and being configured to
hermetically transport the discharge gas from the barrel to the
gas plug bore, the gas plug bore having 8 muzzle end opening,
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fowards the muzzle and a breech end opening towards a
breech of the rifle; a gas plug; the gas plug being inserted into
the gas plug bore from the muzzle end, the gos plug being
secured within the gas plug bore by a securing means, an
exhaust portion of the gas plug extending out of the breech
end of the gas block, the gos plug having a passage being
formed inlernully, the discharge gas being delivered hermeti-
cally from the aperture to the passage and towards the exhaust
portion; a bolt earrier key, the bolt catrier key being config-
ured to mount directly to a bolt carrier, the bolt carrier moving
synchrononsly with the bolt carter; a rod, the rod heing
configured a5 a single part or a securely connected assembly,
the rod extending from the gas plug to the bolt carrier key, a
first end of the rod being coupled to the gas plug, a second end
being coupled to the bolt carier key; an actuating means, the
aciuating means forming an actuntion coupling between the
gas plug and the rod, the actuating means imparting a kinetic
energy of the high pressure the discharge gas on the rod, the
actuating means permitting the rod to be actuated linearly in
a breechward direction; a biasing means, the binsing means
urging the rod towards the gas plug with an urging force, the
biasing means permitting translational movement of the rod
when the urging force is exceeded by the actuating means,
wherein, upon the firing of a round, the discharge gas under
pressure is diverted into the pas port of the barrel, the dis-
charge gas then being transported to the aperture, the dis-
charge pas thereafler being delivered into the passage of the
gas plug; and wherein, the discharge gas provides a force to
the actuating means, the actuating means causing the breech-
wird motion of the rod translationally; and wherein, the rod
thereafler actuates the bolt carrier key cousing a breechward
translation of the bolt carrier, the breechward translation acti-
vating the bolt camrier and an extractor; and wherein, the rod
can be uninsialled without removal of a hand guard or the gas
block by extracting the gas plug {rom the gas plup bore from
the muzzle end, the octuating means releasing the rod, the rod
being lreely exiracted through the pas plug bore thereafler by
a user in # single piece. :

As discussed in the background, one of the primary draw-
backs ol the existing direct drive systems for the M-16 plat-
form is the inability to easily disassemble the system in the
field, under extreme conditions. To accommodate this need
for easy access for cleaning, repair, and inspection, the
present invention has been designed with a unique combina-
tion of parts thal make disassembly and assembly possible in
a quick and ensy munner. _ '

The first feature that enables quick access is the gas block
and gas plug design. As mentioned, in previous designs, the
2as block must be unbolted or Joosened from the barrel, to
allow the gas block to slide muzzleward, thereby releasing the
connection assembly (rods or other direct connectors to the
blot carrier) and allowing the removal of the connection
assembly. Becanse the gas block is difficult to align with the
original discharge gas aperture in the barrel, removing the gas
block is time consuming and difficult. The present invention's
gits block nnd pas plug design allows the gas plug to be
delached and slide forward, towards the muzele, without
affecting the position of the gas block or even loosening it. As
the gas block is slid forwaord, in the preferred embodiment, it
aulomalically releases a piston-cylinder coupling relation-
ship between it and the rod, the gas plug clearing and com-
pletely sepamting from the gas block, leaving the rod 1o be
pulled out around the gas block or through the gas plug bore
that housed the gas plug.

Even the rod is designed for easy access, In some existing
systems, the rod is segmented in a plurality of parts, so that
they can be removed, these systems not being designed for the
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simple removal of the rod in one piece without disturbing the
gos block, The disadvantages of segmenting the rod include
the fact that there ore more small parts to keep track of and
potentially lose in the field, and the inherent inefficiencies of
transmitting energy through a rod of several parts instead of
the continnous rod of the present invention, each joint of the
segmentation creating an opportunity for energy loss in the
transmission of motion from the gas block to the bolt carzier.
The rod of the present invention is a single piece design,
preferable being machined from one single piece of material;
although it is possible 1o take several pieces of material and
bond them in a permanent or semi permanent with welding
processes or fastening processes, so that the rod acts and
remains intact as one part.

The rod und bolt carrier key coupling is also important for
the easy removal of the rod withotut removal of the gas bock or
hand guard. The bissing means is a compression coil spring,
the rod being inserted into the compression coil spring, the
coil spring being compressed between the bolt carrier key and
anannular shelf formed on an outer circumference of the rod.

In the preferred embodiment, the breechward end of the
rod is configured to rest within a cavity in the bolt carrier key.
A coil spring or other biasing means urges the rod away from
the bolt carrier key and tawards the piston-cylinder coupling
of the muzzleward end of the rod and the gas plug, the rod
being trapped securely between the two couplings when
ingialled. When the piston-cylinder coupling is deteched, the
rod is free to slide out of the cavity and be pulled from the
assembly, Other couplings between the rod and bolt carrier
key are possible, that permit the removal of the rod without
direct access to the bolt carrier key. For example, in an alter-
nate embodiment, the second end of the rod (the beechward
end) is flat-faced, contacting a flat face on the bolt carrier key,
s0 that the rod has the capability of pushing the bolt carrier
key back abutment,

The direct drive retrofit system wherein the actuating
means is a piston-cylinder coupling further comprising: a
Ppislon, the piston being formed by the exhaust portion of the
gas plug, the exhaust portion being generally cylindrical in
shape [forming the piston; an exhaust outlel, the exhaust outlet
being formed at a ferminus of the exhaust portion, the exhaust
outlet permitting the expelling of the discharge gos; a cylin-
der, the cylinder being formed by the first end of the rud, the
first end being generally cylindrically hollow in shape form-
ing the cylinder, the piston being configured to nest within a
hoallow portion of the cylinder, a piston ouler diameter being
smaller than a eylinder inner diameter, a pap heing formed
therebetween; wherein, upon the firing of the round, the dis-
charpe gas under pressure is expelled from the exhaust outlet,
the discharge gas imparting the force into the cylinder, the
cylinder resultantly trapslating breechward thus cansing the
breechward motion of the rod; and wherein the discharge gas
is released to atmosphere through the gop.

The rod preferably has a cup shaped cylinder formed on the
muzzleward end; the cylinder is configured to recejve the end
of the prs plug, the gas plug acling as a pision. The gas plug
has a possage to allow the discharge gas to flow from the
barre] breechward to the piston portion of the ges plug, exiting
the exhuust vutlet on the terminus of the piston. The exhavst
gas impacts the cylinder, pushing the rod breechwards, After
pushing the rod, the discharge gas exits the system through
the gap formed between the inner diameter of the cylinderand
outer dismeter of the piston. It is possible, although not the
best mode, to arrange the gas plug as a cylinderand the end of
the rod as a piston, effectively reversing the arrangement from
the preferred mode.
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"o enable the mounting of 2 scope or other equipment the
gas block can be designed with a Picatinny rail formed
thereon.

The direct drive retrofit system wherein the securing means
further comprises: at least ane key, thekey being formed onan
outer surfuce of the pas plug; a keyway, the keyway being
formed within the gas plug bore, the keyway being configured
1o receive the key; a detent, the detent having a spring londed
ball, the detent being located on the gas plug, o depression
being located in o corresponding position within the gas plug
bore; wherein the key isaligned with the keyway, the gas plug
is inserted into the gas plug bore, the spring loaded ball
nesting within the depression.

Because the ges plug undergoes extreme stresses in the
course of firing a round, it is important to firmly secure the gas
block to the barrel and the pas plug to the barrel. The gas block
is secured to the barrel in a pipe clamp type arrangement with
two screws providing compression to clamp the block to the
barrel.

1t is possible to have one key or a plurality of keys formed
on the gas block; preferably there are two opposing keys.
There are, therefore, two corresponding keyways formed in
the gas plug bore of the gas block. The keys prevent substan-
tial rotation of the gas plug relative to the gas block, allowing,
for the consistent and securate alignment of the internal pas-
sage of the gas plug to the gas port of the rifle barrel, either
directly or through the gas block. The detent prevents sub-
stantial linear movement 'of the gas plug along its axis when
secured inte a corresponding hole or depression in the gas
block. A hole formed through the gas plug bore to the external
wall of the gas block would provide a stop for the detent and
allow useraccess to the detent to depress it during the removal
process. It is also possible 1o form a crook in the keyway to
provide further axial security.

As mentioned, an extremely important aspect of the
present invention is the ability to remove the gas plug and rod
without removing the hand guard or moving the gas block
forward. The nnique combination of paris make this possible;
and also require a unique method of assembly and disassem-
bly. The initial installation of the system is more involved,
requiring replacement of the OEM gas block, OEM hand
guard, OEM bolt carrier key, OEM hand guard bracket, and
removal of the pas line, Once the new pas biock and bolt
carmier key bos been installed, it is often only required o
remove just the rod and gos plug to nccess parts for cleoning
and inspection. Higher levels ol disassembly are possible by
removing the new hand guard and new hand guard bracket;
and the highest level of disassembly would require the
removal of the gas block. However, under most field circum-
stances it is only necessary to remove the rod and gas plug.

A method for removing a direct drive retrofit system for an
M-16 or AR-15 rifle consisting of a gas block, a gas plug, a
rod, a piston-cylinder coupling, and a bolt carrier key without
remaval of 2 hand guard or the gas block comprising the steps:
extracling the gas plug from the gas block in 1 muzzleward
direction; decoupling the piston-cylinder coupling formed
between Lhe gas plug and the rod, & piston formed on the gas
plug being siid out of a cylinder being formed on the rod upon
extraction; removing the rod in a singular piece, the rod being,
free to be lified away from the gas block, the od being
decoupled from the blot carrier key without requiring aceess
to the bolt carmrier key.

A method for installing & direct drive retrofit system foran
M-16 or AR-15 rifle consisting of & gns block, a gas plug, a
rod, a piston-cylinder coupling, and a bolt casrier key without
removal of a kand guard or the gas block comprising the steps:
inserting the rod in a singular piece through the hand puard,
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the rod being coupled to the blot carrier key without requiring
access 1o the bolt carrier key; inserting the gas plug into o gas
plug bore from the muzzleward direction towards the breech;
coupling a cylinder being formed on the gos plug to acylinder
being formed on the rod, the piston being nested within the
cylinder forming a piston-cylinder coupling; securing the gas
plug within the gas plug bore,

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is an illustration of the direct drive retrofit system
(20) of the present invention in exploded perspective,

FIG. 2 is an illustmtion of the direct drive retrofit system
(20) of the present invention in perspective.

FIG. 3 is a magnified illustration of the direct drive retrofit
system (20) of the present invention with interna! details
shown in phantom.

FIG. 4 is an illustration of the direct drive retrofit system
{20) of the present invention in profile.

FIG. 5 is an illustration of the direct drive retrofit system
(20) of the present invention in profile, installed on & rifle.

FIG. 6 is adingram describing the disassembly of the direct
drive retrofit system (20) of the present invention.

DESCRIPTION OF THE FREFERRED
EMBODIMENTS

The detniled description set forth below in connection with
the appended drawings is intended as a description of pres-
ently-preferred embodiments of the invention and is not
intended to represent ihe only forms in which the present
invention may be constructed and/or utilized. The description
sets Torth the functions and the sequence of steps for con-
structing and operating the invention in connection with the
illustrated embodiments. However, it is to be understood that
the same or equivalent functions and sequences may be
accomplished by different embodiments that are also
intended to be encompassed within the spirit and scope of the
invention.

An exemplary embodiment of the present invention is
shown in FIGS. 1-6. Looking first at FIG. 1, the direct drive
retrofit system (20) is shown in an exploded view, with dnshed
lines indicating the assembly configuration. The primary
parts of the present invention comprise a gas phag (42), a gas
block (24), a rod (58), & coil spring (68), and a bolt carrier key
(56). Looking at the gas hlock (24), there are two bores
formed through the body, the gas plug bore (28) and the barrel
bore (26). The gas plug bore (28) is configured to receive the
gns plug (42); and the barrel bore (26) is configured to receive
a barrel (30) of a rifle (22). On the top porfion of'the gas block
(24) a Picotinny rail (86) is formed for receiving mounted
equipment, such as a scope (not shown). The rod (58) is
configured to conple with the gas plug (42} at a first end (60)
and the bolt carrier key (56) at a second end (62). The second
end {62) of the rod (58) is inserted into the coil spring (68),
one end of the coil spring resting on the annular shelf (90).
Looking at the gas plug (42), there is an exhaust portion (64)
with a passage (54) formed therethrough. There are two keys
(92) and a depressible detent (96) formed on the mnin body
(65) of the pas plup (42).

Turning to FIGS. 2 and 4, the primary parts of the present
invention are shown in an assembled state, without showing
therifle (22), to clearly show how these parts are connected in
the assembled direct drive retrofit system (20). In FIG. 4, the
second end (62) of the rod (58) is inserted inte a cavity (88)
formed in the bolt cerrier key {56), in a slip fit relationship.
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Looking at FIG. 3, a clese-up view of the gas block (24),
barrel {30), gas plug (42), and the frst end (60) of the rod (58),
showing the details of the piston-cylinder coupling (84) and
how the discharpe pas (34) actuates the coupling, also show-
ing the details of the securing means (50) holding the gas plug,
{42) within the gos plug bore (28) of the pas block (24). The
jus block (26) is securely lastened to the barre]l (30) by
tightening serews (104). Although, other faslening arrange-
ments are possible, the screws (104) are prefered for effec-
tiveness and simplicity.

Focusing first on the path of the discharge gas (34), a round
(100} is Bred in the rifle (22) traveling in the muzeward
direction (40) being propelled by the discharge gas (34).
When the round (100) passes the gas port (36) formed through
the barrel (30), a portion of the discharge pas (34) is direcled
therein, The discharge gas (34) Auidly communicates with the
passoge (54) in the gos plug (42) vin the aperture (32) formed
in the gas black (24), leading from the barrel bore (26} ta the
ptts plug bore (28). The discharge gus (34) travels in the
breechward direction (46) through the passage (54) from the
main body (65) to the exhaust portion (64), exiling the gas
plug (42) into the pision-cylinder coupling (84) formed
between the rod (58) and the gas plug (42), s bore in the rod
(58) forming the cylinder (76) and the exhaust portion (64) of
ihe gas plug (42) forming the piston (75).

Upon exiting the passage (54), the discharge gos (34)
impinges on the bottom (77) of the cylinder (76). The pressure
ofthe discharge gas (34) exerts a force against the bottom (77)
of the cylinder (76), pushing the rod (58) in the breechward
direction {46). After imparting a breechward translation on
the rod (58), the discharge gas (34) is directed through a gap
{82) between the piston (75) and the cylinder (76), finally
exiting to atmosphere through the exhaust outlet (79). Upon
the depressurization of the piston-cylinder coupling (84), the
spring (68) urges the rod {58) back in the muzzleward direc-
tion (40). The rod (58) is normally hiased in the muzzleward
direction (40) when no pressure is present in the piston-
cylinder coupling (84). Upon the resetting of the piston-cyl-
inder coupling (84), the direct drive retrofit system (20) is
prepared to receive the discharge gas (34) of the following
round (100).

Looking more particularly ot the securing menans (50),
upon insertion of the pas plug (42} into the gas plug bore (28)
both keys (92) are aligned with their respective linear key-
ways (94). The Tinear keywnys (94) terminate at an annular
keyway (95), being formed over the diameter of the gas plug
bore (28). The gas plug (42) is pushed straight back in the
breechward direction (46), following the linear keywuys (94).
One lineor keyway (94) is sufficiently large to partially
receive the deient (96) which is aligned with one of the keys
(92). In one embodiment, linear keyways (94) are formed st
the 0 degree and the 180 degree marks. The keyway (94) at the
180 degree mark is sufficiently sized to partinlly receive the
detent {96) when the detent is depressed. The gas plug (42) is
then rotated 1o the 90 degree mark, to the detent notch (98),
the keys (92) simultaneously rotating within the annular key-
wuy (95). Upon reaching the detent notch (98) the detent is
released and partinlly resides within the detent notch (98).
The detent (96) prevents rotation of the ges plug {42) while
the keys (92) within the annular keyway (95) prevent the
maovement of the gas plug (42) in or out of the gas plug bore
(28).

Looking now at F1G. 5, the direct drive retrofit system (20)
is shown installed in an exemplary rifle {22), shown in phan-
tom. The gas block (24) is fastened to the barrel (30), screws
(104) tighten the barrel bore (26) around the barrel (30). The
upper hand guard (72) and the hand guard bracket (102) are
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modified providing clearance to allow the rod {58) to freely
transiate, The Jower hand guard (74) is fastened bepeath the
rifle (22). The coil spring (68) is partially compressed
between the delta ring (112) and the annular shelf (90) of the
rod (58). The second end {62) of the rod (58) nests within the
cavity (88) of the bolt carrier key (56). The bolt carrier key
(56) is mounted on the bolt carrier (57}, the dowel protrusion
(106) inserted into the OEM gas passage (108). Optionally, a
busing (110) is shown, acting as a spacer to provide the
carrect spring force and also as a block to limit the breech-
ward travel of the rad (58), the stop {114) of the rod (58)
impacting the bushing (110), therefore stopping the travel. An
added benefit of the bushing (110) and stop (114) is that it
prevents the rod (38) from being disledged from the gas plug
(42) in the event of a spring (68) failure.

As the rod (58) translates in the breechiward direction (46)
the spring (68) is compressed and the holt carrier key (56) is
also translated in the breechward direction {46), pushing the
bolt carrier (57) similarly bock, The breechward translation of
the bolt camier (57) serves 1o extract the casing of the spent
round, thereafier chambering the nexi live round, the process
being repeated for the dumtion of the firing occurrence.

As stated previously, the most jmportant advantage of this
invention when compared to existing retrofit systems is the
ability 1o easily disassemble and assemble the gas plug (42)
and the rod (58) of the direct drive retrofit system (20) without
the removal of the pas block (24), the upper hand guard (72},
the Jower hand guard (74), or the hand guard bracket (102). It
is necessary, on occasion, 10 have the ability to easily access
the parts of the rifle {22) that are exposed to the fouling
discharge gas (34) for cleaning and service. The pas plug (42),
the rod (58), and the gns plug bore (28) are all exposed to the
discharge pas (34) 1o a depree, and therefore, require clean-
ing.

The method of disassembly is shown in the fowchart of
FIG. 6. To start, the gas plug (42) is extracted from the gas
block (24) in the muzzleward direction (40), (step 110). The
piston-cylinder coupling (84) is decoupled (step 112), allow-
ing the gas plug (42) to be fully removed from the gas plug
bore (28). The rod (58} can then be removed as a single piece
in the muzzieward direction (40), through the gas plug bore
(28), {step 114).

While the present invention has been described with
regards to particular embodiments, it is recognized that addi-
tional variations of the present invention may be davised
without departing from the inventive concepl.

Having thus described the invention, it is now claimed:

1. A direct drive retrofit system for use with an a rifle for

conversion from an impingement system comprising:

a gas block, said gas block having a barrel bore and a gas
plug bore, both extending completely through said gas
black, said barrel bore and said gos plug bore being
substantially paralle]l one to the other, said barrel bore
being configured to receive a barrel securely inserted
therein, said barre] bore having an aperiure being con-
figured {o receive a discharge gas from u pas port formed
through said barrel proximate to a muzzle of said rifle,
said aperture extending from said barrel bore to said gas
plug bore, said aperture directing said discharpe gas
towards said gas plug bore, said gas block being secured
1o said barrel substantinlly preventing movement of said
zas block relative 1o said barrel and being configured 1o
hermetically transport said discharge gas from said bar-
rel 1o said gas plug bore, said gas plug bore having a
muzzle end opening towards said muzzle and a breech
end opening towards a brecch of said rifle;
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o gas plug; said gas plug being inserted into said gas plug
hore entering from said muzzle end, said gas plug being
sceured within said gas plug bore by a securing means,
an exhaust portion of the pas plug extending out of said
breech end of snid gas block, said gas plug having a
passnge being formed internally, said discharge pas
being delivered hermetically from said aperture to said
passage and towards snid exhaust portion;

a holt carrier key, said bolt carrier key being configured to
mount directly to a bolt camrier, said bolt carrier key
moving synchronously with suid bolt carrier;

a rod, said rod being configured as a single part or a
securely connected assembly, said rod extending from
said gas plug to said boll carrier key, o first end of said
rod being coupled to said gas plug, a second end being
coupled lo said bolt carrier key;

an actunting means, seid sctunting meons forming an
actuation coupling between said gas plug and said rod,
said actualing means impasting a kinetic energy of the
high pressure said dischorge gas on snid rod, said actu-
aling means permilting snid rod (o be actuated linenrly in
a breechward direciion;

n hiasing means, said bissing means urging said rod
towards said gas plug with an urging force, said binsing
mepns permitling translational movement of said rod
when said urging force is exceeded by said actuating
means,

wherein, upon the firing of s round, soid dischurge gas
m:lder pressure is diverted into said gas port of said
bnn'el said discharge pas then being transported to said
uperture spid discherge gas thereafter being delivered
intd said possape of said pas plug;

and wherein, said discharpe gas provides a force to the
actiating means, said sctusting means causing said
breechward motion of said rod translationally;

and wherein, said rod thereafter actuates said bolt carrier
key catising a breechward translation of said holt carrier,
said breechward translation activating said bolt camier
and an extractor;

and wherein, said rod can be uninstalled without removal
of'a hand guard or said gas block by extracting said gas
plug from the gas plug bore from snid muzzle end, said
actuating means relensing said rad, said rod being freely
extracted through snid pas plug bore therenfier by a user
in a single piece.

2, The direct drive retrofit system of cluim 1 wherein said

actuating means is o piston-cylinder coupling comprising:

a piston, said piston being formed by said exhavst portion
of said gas plug, said exbaust portion being generally
cylindrical in shape forming said piston;
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an exhaust outlet, said exhaust outlet being formed at a
terminus of said exhawst portion, said exhawnst outlet
permitting the expelling of said discharge gas;

a cylinder, said eylinder being formed by said first end of
said rod, said first end being generally cylindrically hol-
low in shope forming snid cylinder, said piston being
configured to nest within s hollow portion of suid cylin-
der, a piston cuter dismeter being smaller than a cylinder
inner diameter, a gap being formed therebetween;

wherein, upon the firing of said round, said discharge gas
under pressure is expelled from said exhaust outlet, said
discharpe gas imparting said foree into said cylinder by
impingement of said pas on said cylinder, said cylinder
resultontly translating breechward thus causing said
breechward motion of seid rod; _

and wherein said discharge pas is released 1o atmosphere
through and exhanst port via said gap.

3. The direct drive reirofit system of claim 2 wherein said

cylinder is machined or formed directly in said rod.

4, The direct drive retrofit system of claim 1 wherein snid
biasing means is o compression coil spring, said rod being
inserted into snid compression coil spring, said coil spring
being compressed between a delta ring and an annular shelfl
formed or an outer circumference of said rod. -

5. The direct drive retrofit system of claim 1 wherein sald
first end of said rod isinserted into a cavity formed in said bolt
carrier key. ’

6. The direct drive retrofit system of ¢lnim 1 wherein said
direct drive retrofit system can be installed on said rifle with-
out modification of said barrel and said bolt carrier.

7. The direct drive retrofit system of cloim 1 wherein said
gas block has a Picatinny rail formed thereon.

8. The direct drive retrofit system of claim 1 wherein said
bolt carrier key has a dowel protrusion machined thereon, said
dowel protrusion being configured to sent within an existing,
hole formed on said bolt carrier.

9, The direct drive retrofit system of claim 1 wherein said
securing means comprises:

at least one key, said key being formed on an outer surface
of said pas plug;

a keyway, said keyway being formed within said gos plug
hore, said keyway being configured o receive said key;

a detent, said detent being spring Joaded, said detent being
located on said gas plug, a detent notch being located in
a corresponding position within said gas plug bore;

whetrein said key is aligned wilh said keyway, said gas plug
is inserted into said gas plng bore, snid spring loaded ball
nesting at least partinlly within snid detent notch.

* * ok ok 4



