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This invention relates to firearms and more specifical 
ly to an improved spring actuation for the firing pin oper 
ating hammer of guns. 
As shown in U.S. Patent No. 524,702 and U.S. Patent 

No. 2,703,943, in guns of this type the hammer-spring 
usually has taken the form of a complex cantilever spring 
curved and tapered in thickness to develop a pull on the 
hammer. This was done through a fairly complex ham 
mer actuating linkage involving a rather Small stirrup 
type link connected at one end to the hammer by a tiny 
hammer-link pin and at the other end to the spring by 
another tiny link pin, or by opposed pin lugs on the link, 
fitting in a spring link pin groove formed across the flexing 
end of the hammer pin, which must also be precisely 
slotted at this end to receive the link interconnecting the 
hammer and the hammer-spring. The hammer must be 
slotted to form two ears and these pierced to receive the 
ends of one of these pins and the link must be formed with 
such tugs integrally and one hole or with two holes to re 
ceive the pins. This arrangement is costly to make and as 
semble with the extreme precision required for these parts. 
One object of this invention is to provide a hammer 

biasing means using sheet stock of uniform thickness. 
Another is to provide a smoother hammer action in guns 
of the type described. Still another is provision of a 
simple direct contact connection between the hammer and 
hammer-Spring. 

Other objects and advantages will appear from a de 
scription in greater detail taken in connection with the 
accompanying drawing in which: 
F.G. 1 is a side elevational view partly in cross section 

of a support plate carrying a trigger and showing the 
hammer and hammer-spring arrangement of this invention 
at the moment of firing (solid lines) and when cocked 
(broken lines); 

FIG. 2 is a rear view, taken on a smaller scale on line 
i-II of the embodiment of FIG. 1 showing the alig 
ment of the parts mounted in a hollow in the gun; and 

FIG. 3 is a fragmentary view showing a modification 
forming another operative connection between the ham 
mer-spring and the hammer. 
According to this invention the hammer is actuated by 

a hammer-spring designed for developing a direct push 
instead of a puil on a pivotally mounted hammer, there 
by abolishing the need for a pull linkage of diminutive 
parts manufactured at great expense. The hammer-Spring 
takes the form of a cantilever plate spring, hereinafter 
called the mainspring, bent over the distance between 
its ends, at one of which it is of uniform thickness and 
fixed and at the other of which it is movable, so as to 
have a length between these ends in excess of the distance. 
The mainspring is flexibly supported at a point between 
the ends to allow for spring flexing without interference 
of the spring with the necessary movement of either the 
hammer or adjacent fire-control mechanism. At the 
movable end, the mainspring is provided with a bend de 
fining a concavity for receiving a rearwardly extending 
portion of the hammer at its full-cock position; in the 
absence of the bend a uniformly thick straight plate 
spring would bow into interference with that portion of 
the hammer. 
The mainspring is flexibly supported by a base spring 

which is of stiffened, preferably leaf, construction and is 
mounted to apply a secondary or assisting force to the 
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mainspring especially when the hammer is in the last 
third of its travel to the firing position thereby holding 
the hammer snugly against the locking bolt and striker. 
The addition of a base leaf is to compensate for flexibility 
due to the added length resulting from the bending. 
The spring is mounted at one end including the base 

leaf so as to align the movable end to bear against the 
hammer at all times in centered and guided relationship 
as well as with desired variation in bias of the mainspring 
while avoiding excessive peaks of force, particularly at 
the maximum strain of the mainspring. 

This is done with a uniformly thick mainspring tapered 
in width and which is concavely bent adjacent the narrow 
movable end with respect to the hammer and convexly 
bent adjacent the wide fixed end with respect to the 
hammer. The concave bend is somewhat sharper and 
more work hardened and, therefore, more resistant to 
flexing than the convex bend. 
A supporting base leaf preferably is provided at the 

fixed end to provide for the convex bend a flexible fulcrum 
about which the movable end pivots the more the main 
Spring and leaf are pressed by the hammer. This allows 
for desired flexural movement with clearance at the 
concave bend without excessive flexing of it with respect 
to its own angle and an action line A-B, running from 
the fixed end of the hammer-spring to the center about 
which the hammer pivots. 

For operative connection in the gun, the movable end 
or tip of the hammer-spring is curved upwardly provid 
ing an upper surface which makes sliding contact with 
a corresponding lower Surface on the hammer. This 
contact surface is slightly curved to provide desired force 
without excessive friction and retarding components of 
force. 
The hammer is configured with a concave surface for 

contacting the rounded movable end of the mainspring, 
which is tapered to least width adjacent the movabie end, 
the latter taking the form of a head enlarged in width. 
and preferably also curved lateraily to form a crown. 
Crowning of the head not only gives desired friction 

characteristics with the hammer contact surface but also 
aids in keeping the hammer-spring in centered and guided 
relationship with respect to the hammer. For this pur 
pose the contact surface of the hammer may also be 
laterally curved to provide a mating concavity for the 
crown, preferably of a greater radius of curvature to ac 
centuate the centering and guiding function. 
When the hammer is cocked against the spring bias, 

the hammer heel is put in closest proximity with the line 
A-B extending from the hammer pivot to the point of sup 
port of the hammer-spring; and then only the concave 
bend of the hammer-spring is moved to extend over the 
line to the opposite side of that line just enough to re 
ceive the heel in the bend without extending the concave 
bend more than about haifway between the cocked 
heel and the opposed structure on this side. Before cock 
ing, the bent cantilever mainspring including both bends, 
is all generally disposed between that line and the con 
tact surface of the hammer. 
The concave bend, forming an angle of about 132, 

for example, as compared to an angle of about 160 
formed at the convex bend, remains relatively the same, 
although it moves the most, since most of the bending 
occurs in the convex bend with the assistance of the base 
leaf. 

This behavior is advantageous because it provides not 
only the desirable clearance bend around the heel of 
the hammer, but also a firmer hold on the hammer at the 
firing position while providing the necessary force and 
flexibility at the full-cock position at a somewhat reduced 
and asymptotic high level of moment of force due to 
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the spring characteristics at maximum compression and 
force combined with the reduced moment arm of the 
maximum force applied at the mainspring head at the 
full-cock position. Thus, the work stored in the spring 
needed for actuation of the hammer remains at the de 
sired level, but is applied in an improved way allow 
ing for easier cocking. 

in the embodiment of F.G. 1 the arrangement involves 
hammer-spring , including mainspring 2 and spring base 
leaf 3, and also the hammer 4. The mainspring and leaf 
are mounted upon a lower tang or trigger plate 5 in the 
shallow recess 6 at the rear in the topside of the trigger 
plate, which in turn is mounted as part of the gun on 
the lower side of the grip of the gun stock 7 (see FIG. 2). 
At the front of the plate there is carried in the gun a pin 
8 pivotally mounting the hammer for hitting a firing pin 
striker 9. By any suitable fastener such as screw 3, one 
mainspring end Ri is fixed at least frictionaily together 
with leaf 3, while the opposite mainspring end 12 is 
movable with respect to the plate and pin for pushing 
against the hammer at the contact surface 2i. To de 
velop the proper bias at all times, the mainspring is 
formed with concavity 13 and the convexity 4. By this 
peculiar configuration the hammer is urged into the firing 
position at which the hammer heel 22 extends sufficiently 
close to the hammer opening 23 formed in the upper side 
of the gun in a portion known as the upper tang 24 extend 
ing rearwardly from the receiver. 
When the hammer is fully cocked as at 4'', heel 22' 

extends to the straight line A-B, a construction line of 
action or reference extending between the mainspring 
fastener 0 at the one fixed end A to the center of the 
hammer pivot 8. Adjacent end 2, mainspring 2 is 
formed with the concavity 13 so that in the fully cocked 
position the concavity at 13' clears the heel at 22' when 
the hammer-spring is compressed as the hammer is drawn 
back to the fully cocked position. 

Convexity 4 adjacent the base end under the 
action of leaf end 15 tends to dispose the mainspring in 
cluding its movable end 22, concavity 13, and convexity 
14 on the same side of line A-B as the spring contact sur 
face 2 and heel 22, until the hammer is cocked. 
Upon cocking, the hammer spring is flexed to dispose 

only the concavity 3' on the opposite side of A-B pre 
ferably about halfway between cocked hanner 4' and 
plate 5 for optimum clearance from both the hammer and 
the piate. Thus, the configuration prevents interference 
between any part of the mainspring and the trigger plate 
5, under the action of base leaf 3 and its free end 15 
providing a flexible fulcrum acting on the mainspring 
preferably distally from end E and between that end 
and the apex of the V-bend at convexity 14. This stiffens 
the hammer-spring to force mostly all spring distortion to 
occur in the convexity 4 and leave the concave bend at 
3' at about the same angle as the V-bend at 13 to prevent 

it from jamming down on the plate and associated gun 
parts such as safety catch 4 and safety spring 42 mounted 
on plate 5 with the aid of cross pin 43. 
At the fastener (, hammer-spring i is held in align 

ment with the hammer with the aid of the longitudinally 
extending recess 6 constraining base leaf 3. To facilitate 
aligninent at this end it is preferred that mainspring 2 
be formed with downwardly extending burrs 6 over 
hanging the sides of the base leaf both at the one end 
and at the flexible fulcrum 5 of the base leaf. Further 
more, it is preferred that the base leaf be provided with 
burrs as at i7 for better than frictional retention in re 
cess 6 under the action of fastener £0. 
As shown in FIG. 2 at the movable end 12 the spring 

is not only convexly bent to form an upwardly protrud 
ing head but is also formed with a lateral crown which 
Wears into centering and guiding relationship with the 
contact surface 22 of the hammer. 

According to FIG. 3 a modified hammer 164 may be 
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4. 
provided, like hammer 4, except for the lateral concavity 
121 instead of 21. Concavity E22 has a larger radius 
of curvature than the crown of head 12 to limit the area 
of contact and for further centering and guiding action at 
this area. 

For a finer adjustment of the hammer-spring, there is 
provided an adjusting screw 39. 
The curved contact surface 2; shown in F.G. 1 and 

the sliding action of the hammer-spring head 2 from the 
firing position to the position shown at 21, at which the 
head is moved into contact at 12, together with the 
novel hammer-spring facilitate lever action cocking. 
By this action the gun breech locking bolt 20 carrying 
striker 9 is moved down out of the way and the gun 
breech block 30 is moved back, carrying a firing pin, 
to place its rear end at the position shown at 39 at which 
block cam surfaces 32 and 32 acting on hammer follower 
surface 25 rock the hammer back until block detent 
33 overrides the surface and leave it at 25'. The hammer 
at this stage is held at 4' by the action of sear 53 as its 
lip 55 overrides half-cock notch 52 and drops into full 
cock notch 53 under the bias of safety spring 42 acting 
on Sear tongue 55, until safety catch 41 is moved up and 
trigger 56 is pulled to pivot the sear about the sear pin 
57, also mounted on plate 5, to release the hammer. 

Other embodiments and modifications may occur to 
those skilled in the art, without departing from the spirit 
and scope of the invention claimed. 
What is claimed is: 
1. In a firearm, the combination of a hammer pivotally 

mounted about an axis for movement between a full cock 
position and a firing position, said hammer including a 
Spring contact surface terminating in a heel extending 
Tearwardly from the pivot axis, and a spring member for 
biasing said hammer into firing position, said spring men 
ber comprising an elongated mainspring connected at one 
end to the firearm rearwardly of said hammer with the 
other end extending forwardly into contact with said 
Spring contact surface and having intermediate its ends a 
concavely bent portion and a convexly bent portion, and 
a base leaf spring connected at one end to said firearm 
and having a head portion at the other end in contact 
With Said mainspring at a point intermediate its ends. 

2. In a firearm, the combination of a hammer pivotally 
mounted about an axis for movement between a full cock 
position and a firing position, said hammer including a 
Spring contact surface terminating in a heel extending 
rearwardly from the pivot axis, and spring means for 
biasing said hammer into firing position, said spring 
means comprising an elongated flexible spring connected 
at one end to the firearm rearwardly of said axis and the 
other end having a laterally enlarged head for sliding en 
gagement with said spring contact surface, said head be 
ing curved convexly and being laterally curved to pro 
vide a crown, and a resilient base spring member attached 
at one end to the firearm and having its other end in con 
tact with said mainspring at a point intermediate the ends 
thereof. 

3. The combination of claim 2 wherein the spring con 
tact Surface is laterally curved to provide means for later 
ally retaining said crown of said mainspring. 

4. The combination of claim 3 wherein the radius of 
curvature of the spring contact surface is greater than 
the radius of lateral curvature of the crown. 

5. The combination of claim 2 wherein said main 
Spring overlies said base spring and said connection to 
said firearm includes burrs extending downwardly from 
the edges of the base spring and burrs extending down 
wardly from the edges of the mainspring and overhanging 
the sides of the base spring. 

6. In a firearm, the combination of a hammer pivotally 
mounted about an axis for movement between a full cock 
position and a firing position, said hammer including a 
Spring contact surface terminating in a heel extending 
rear Wardly from the pivot axis and spring means for 
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biasing said hammer into firing position, said spring 
means comprising an elongated flexible mainspring con 
nected at one end to the firearm rearwardly of said axis 
and having its other end in sliding engagement with said 
spring contact surface and a base leaf spring underlying 
said mainspring and having one end attached to the 
firearm and its other end in engagement with said 
mainspring, said mainspring further including a con 
cave bent portion and a convex bent portion, said por 
tions being constructed such that only the concave bent 
portion is positioned below a reference line extending 
from said pivot axis to the point of connection of said 
mainspring when said hammer is in its full cock position, 
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6 
and said other end of said base spring contacting said 
mainspring at a point within the convex portion thereof. 
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