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[57] ABSTRACT

“An archery bow string is secured intermediate its ends

to eccentrically pivoted cams mounted at the outer
ends of the limbs of a bow. An adjustable control
cable operatively interconnects each limb, inwardly of
the associated cam, and a lever mounted pivotally on
the bow inwardly of said limb connection. The termi-
nal end of each end segment of the bow string is se-
cured to the lever associated with the opposite limb,
outwardly of the control cable connection to said le- -
ver, in order to balance a maximum pull weight which
remains constant throughout a predetermined inter-
mediate portion of the draw length. Adjustment of the
length of the control cables effects adjustment of the
tension and flexure of the limbs, pull weight of the
bow string, angular position of the cams. A coupling
member is used to connect a working stretch portion
of a bow string with its end segments.

'8 Claims, 10 Drawing Figures
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1
COMPOUND ARCHERY BOW

BACKGROUND OF THE INVENTION

This invention relates to archery bows, and more par-
ticularly to an archery bow characterized by requiring
‘lesser pull weight at full draw than at an intermediate
position of draw. '

Archery bows of the class described, and commonly
referred to as compound bows, have been provided
heretofore. Their principal advantage resides in the re-
duction of pull weight at full draw, whereby an archer
may utilize a pull weight greater than his normal capa-
bilities, while simultaneously affording greater sighting
control.

However, compound bows provided heretofore in-
volve structures which provide only gross adjustment of
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FIG. 2 is a view in rear elevation as viewed from the
right in FIG. 1.

FIGS. 3 and 4 are fragmentary views in rear and side
elevations, respectively, of a coupling for separate sec-
tions of a bow string.

FIG. 5 is a fragmentary view in side elevation, on an
enlarged scale,:of the eccentric member at the lower

" end of the bow in FIG. 1.

limb angle and bow string pull weight. This imposes se-

rious limitations upon the precision of balancing of the
limbs and adjustability of the components of the bow.
For example, it imposes the impracticable requirement
of providing both limbs with identical characteristics of
flexure and tensile strength, for otherwise the nocking
point moves up and down during draw and release of
an artow, resulting in erratic arrow flight and inaccu-
rate shooting. It also limits the degree of adjustability
of the position of a nocking point relative to an arrow
rest, and the angular disposition of the eccentrics and
hence the characteristic pull weight relative to draw
range.

Another limitation imposed upon the structure of
prior compound bows resides in the interference with
arrow movement by the close proximity of the crossing
end segments of the bow string.

The: foregoing and other limitations presented by
prior compound bow constructions adversely affect the
flight characteristics of an arrow and the degree of
shooting accuracy attainable with such bows.

SUMMARY OF THE INVENTION

In its basic concept, the compound bow of this inven-
tion involves the adjustable connection of each cam at
the opposite ends of the bow to an intermediate point
on the opposite limb through a lever pivoted to the
bow. .

It is by virtue of the foregoing basic concept that the
principal objective of this invention is achieved;
namely, to overcome the aforementioned disadvan-
tages and limitations of prior compound bows.

Another important object of this invention is the pro-
vision of a compound bow of the class described which
affords a substantial degree of adjustability of the ten-
sioning of a working stretch portion of a bow string the
tensioning of the limbs and the characteristic pull
weight relative to a portion of the draw range.

A further objective of this invention is the provision
of a compound bow of the class described in which no
interference is presented to the movement of the ar-
TOW.

The foregoing and other objects and advantages of
this invention will appear from the following detailed
description, taken in connection with the accompany-
ing drawings of preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view in side elevation of a compound ar-
chery bow embodying the features of this invention.
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FIG. 6 is a fragmentary view in side elevation and on
an enlarged scale of the lower limb connector and ten-
sion control assembly of FIG. 1, parts being broken
away to disclose details of internal construction.

FIG. 7 is a fragmentary sectional view taken on the
line 7—7 in FIG. 6.

FIG. 8 is a fragmentary sectional view taken on the
line 8—8 in FIG. 6. » :

FIG. 9 is a fragmentary plan view as viewed in the di-
rection of the arrows in 9—9 in FIG. 6.

FIG. 10 is a graphical representation of pull weight
relative to range of draw, characterizing the bow con-
struction illustrated in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS '

The bow includes a central handle member 10, pref-
erably made of light weight metal. As illustrated, it is
provided with an arrow rest 12 mounted thereon above
the hand grip 14.

A pair of resilient limbs 16 and 18 extend outwardly
one from each of the opposite ends of the handle mem-
ber. Although the limbs may be formed integral with
the handle, the detachable and adjustable arrangement
illustrated is preferred. Thus, referring particuarly to
FIGS. 6, 7 and 8, the inner end of the limb 18 is con-
nected to the outer end of the handle by means of a pair
of spaced pivot shafts 20 and 22 mounted in transverse
bores in the handle. Intermediate portions of the han-
dle registering with the bores are cut away, forming
notches 24 and 26, to accommodate the the inner ends
of elongated screws 28 and 30 which extend removably
through internally threaded diametric bores in the
shafts. The screws. also extend removably through
openings provided in the limb. Washers 32 are inter-
posed between the outer surface of the limb and the
heads of the screws.

The terminal end portions of the handle, to opposite
sides of the central notch 26, are rounded arcuately to
provide bearing surfaces which engage a correspond-
ingly arcuate socket 34 provided on the rearward sur-
face of the limb. Thus, by rotation of the adjusting
screw 28 relative to its pivot shaft 20, to move the
screw longitudinally inward or outward relative to the
shaft, the limb is caused to pivot about the bearing
socket 34. The angle of each limb relative to the handie
thus may be adjusted independently of each other.

The bow includes a string by which an arrow is pro-
jected. In the embodiment illustrated, the string in-
cludes an elongated, intermediate working stretch 36
provided with the usual nocking point 38, and a pair of
opposite end segments 40 and 42 connected detach-
ably to the opposite ends of the working stretch. The
detachable connection of the adjacent ends of the
working stretch and end segments preferably is pro-
vided by the coupling member illustrated in FIGS. 3
and 4. The coupling member is of unitary construction
and includes an elongated body 44 provided adjacent
one end with an outwardly projecting eyelet 46, or
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other suitable form of connector. At the opposite end
of the body a pair of lateral projections 48 extend in op-
posite directions relative to the longitudinal axis of the
body.

The eyelet 46 is adapted for connection of the adja-
cent end of either the working stretch or the end seg-
ment. As illustrated, the eyelet connects the end seg-
ment as by means of a loop formed in the latter. The
adjacent end of the working stretch is provided with a
closed loop. 1t is slipped over the body 44 and retained
in a notch 50 formed between the body and the eyelet.
The inwardly extending portion of the loop then is
crossed by 180° of rotation, and the spaced strands of
the loop are lapped behind the lateral projections 48.

The coupling member illustrated affords ready at-
tachment and detachment of the bow string sections
and imposes minimum stresses on the end loop of the
section that extends between the notch 50 and the lat-
eral projections 48.

The opposite end segments 40 and 42 of the bow
string are trained about a pair of cam members 52 and
54, respectively, mounted at the outer ends of the limbs
16 and 18, respectively, each by means of an eccentri-
cally located pivot pin 56. As best shown in FIG. 2,
each cam member is received freely within a central
slot 58 provided at the outer end of each limb, and the
pivot pin 56 is mounted at its opposite ends in aper-
tured lugs 60 projecting outwardly from the laterally
spaced finger portions of the limb which define the cen-
tral slot.

In the preferred embodiment illustrated, and best
.shown in FIG. §, each cam member is in the form of a
circular pulley provided with a single circumferential
guide groove 62 and a diametric bore 64. The end seg-
ment 42 leading from the working stretch 36 is trained
about the guide groove clockwise for about 270° and is
then extended through the diametric bore in the 7 o’-
clock direction illustrated in FIG. 5, The portion of the
end segment extending through the diametric bore is
secured releasable therein by means of a set screw 66
mounted in a threaded bore which extends radially
from the diametric bore substantially normal thereto.
The end segment leading outward from the diametric
bore then is wrapped clockwise along the guide groove
for substantially 90° from whence it is extended for
connection to an adjustable tensioning control.

In the embodiment of FIG. 1, and best illustrated in
FIGS. 6 and 9, the tensioning control includes a pair of
elongated levers 68, one associated with each of the
end segments of the bow string. The inner end of each
lever is mounted pivotally on a shaft 70 journaled in a
pair of laterally spaced support plates 72 and 74 se-
cured to opposite side surfaces of an end of the handle
10, as by bolts 76. Forwardly projecting portions of the
plates extend closely along opposite side edges of the
associated limb, and thus serve to confine the latter in
longitudinal alignment with the handle. A spacer sleeve
78 extends laterally between the pair of plates adjacent
the shaft and serves as a reinforcement for the plates.
The spacer sleeve is retained in position by an elon-
gated bolt 80 which extends through registering open-
ings in the plates and the sleeve.

The outer end of each lever is provided with an open-
ing 82, or other suitable means, by which to connect
the terminal end of the end segment of the bow string
secured to the cam member at the opposite end of the
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bow. In the embodiment of FIG. 1, the end segment 42
of the bow string extending upward from the bottom
cam member 54 is connected to the outer end of the
lever mounted at the upper end of the handle 10, and
the terminal end of the end segment 40 of the bow
string extending downward from the top cam member
52 is connected to the outer end of the lever mounted
at the lower end of the handle. Thus, it will be appreci-
ated that the end segments of the bow string cross at
the longitudinal center of the bow, slightly forward of
the working stretch 36. In order that the crossing end
segments not interfere with the manipulation and
movement of an arrow, the outer ends of the levers are
offset laterally (FIG. 9) from the plane of the working
stretch. In this manner the crossing portions of the end
segments also are offset laterally from the plane of the
working stretch sufficiently to present no hindrance to
the proper manipulation and movement of an arrow.

Means is provided for adjusting each of the levers 68
pivotally for adjusting the flexure, tension and timing of
each limb, independently of the other. Thus, the pivot
shaft 70 for each lever is provided in the form of a ro-
tary reel. One end of the reel is connected through a
conventional reduction gear assembly in a housing 84
to a control knob 86 adapted to be rotated by hand.
The reduction gear housing is secured to one of the side
plates by such means as a screw.

One end of an elongated, flexible control cable 88 is
secured to each rotary reel 70. The cable extends out-
wardly therefrom and is trained about a pulley 90
mounted on the rear surface of the associated limb, in-
wardly of the cam member. The cable then extends in-
ward from the pulley and is secured at its terminal end
to the associated lever 68 by means of a pin 92
mounted on the lever intermediate the ends of the lat-
ter. The control cable thus operatively interconnects
the lever and the associated limb, such that rotation of
the reel to take in or pay out the cable functions to in-
crease or decrease the tension and curvature of the
limb. :

As the control cable 88 is taken up on, or paid out
from the reel 70, the connected lever 68 is caused to
rotate about the axis of the reel toward, or away from
the associated pulley 90. Since the end segments 40
and 42 of the bow string connect the cam members 52
and 54, respectively, to the levers at the opposite ends
of the handle 10, such movement of each lever also
functions to vary the rotational position of the opposite
cam member. Accordingly, rotational adjustment of
each reel also serves to adjust the tension of the bow
string and the longitudinal position of the nocking point
38.

The connection of the cams 52 and 54 to the oppo-
site limbs 18 and 16, respectively, through the bow
string end segments 40 and 42, levers 68, control cables
88 and pulleys 90, provides still another important
function; namely, the maintenance of limb balance
throughout the draw and release of an arrow. To illus-
trate, let it be assumed that the upper limb 16 (FIG. 1)
is weaker than the lower limb 18. Thus, during the draw
the upper limb tends to bend more than the lower limb,
with consequent greater clockwise rotation of cam 52
than counterclockwise rotation of cam 54.

The greater rotation of cam 52 produces an upward
pivotal movement of the lower lever 68 greater than
the downward pivotal movement of the upper lever 68.
Accordingly, the greater upward movement of lower
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lever 68 functions, through the connected control
cable 88, to cause greater bending of the lower limb 18,
to match the bending of the weaker, upper limb 16.
Both limbs thus remain in balance during draw and re-
lease of an arrow. This is reflected in movement of the
nocking point 38, and hence the arrow, along a straight
line extending through the arrow rest 12.

In the operation of the archery bow illustrated in
FIG. 1, as the working stretch 36 is drawn rearward
from the rest position illustrated to the position of full
draw, the eccentric cam member 52 at the top of the
bow is caused to rotate clockwise about the axis of its
pivot shaft 56 and the eccentric cam member 54 at the
bottom of the bow is caused to rotate counterclockwise
about the axis of its pivot shaft. These pivotal move-
ments of the eccentric cam members operate to pro-
duce a varying pull weight which is characterized by
the curve illustrated in the graph of FIG. 10.

Thus, as the draw proceeds from the rest position, the
pull weight increases substantially uniformly along the
line segment 94 to an intermediate position of draw in-
dicated by the broken line 96. The pull weight then re-
mains substantially constant through a further interme-
diate length of draw, as indicated by the line segment
98 extending to the broken line 100. The pull weight
thereafter decreases progressively to the position of full
draw, along the line segment 102.

In the illustration of FIG. 10, the intermediate extent
of maximum pull weight of about 43 pounds occurs
through the draw range of about 18 inchesto about 23
inches, and the pull weight at maximum draw of 28
inches is about 24 pounds. Accordingly, since the ar-
cher is required to sustain only 24 pounds of pull
weight at full draw rather than the maximum of 43
pounds, he is better able to establish and maintain
sighting control preliminary to shooting.

The characteristic pull weight curve illustrated in
FIG. 10 is retained substantially constant throughout
the range of adjustment of limb and bow string tension.
It will be understood, however, that the position of the
curve varies in the vertical direction of the ordinate as
the bow string tension is varied.

If desired, the position of the curve may be shifted
horizontally by varying the diameter of the eccentric
cam members 52 and 54. Further, the extent of maxi-
mum pull weight, i.e., the length of the line segment 98,
may be varied by varying the spacing between the
opening 82 and pin 92 on each lever 68. The length of
the line segment 98 increases as the spacing between
opening 82 and pin 92 is increased and decreases as
said spacing is decreased. Similarly, but not preferably,
the length of line segment 98 may be increased or de-
creased by decreasing or increasing, respectively, the
diameter of pulleys 90.

However, the spacing between opening 82 and pin 92
and the diameter of pulleys 90, as well as the spacing
of pulleys 90 from the cam pivots 56, are chosen to ob-
tain optimum shooting characteristics of the bow.
Thus, the spacing between opening 82 and pin 92 is
chosen to provide a sufficient length of line segment 98
to achieve optimum stability of nocking point move-
ment and arrow flight, without adversely shifting the
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56 is chosen to avoid mushy or too rapid flexing of the
limbs. - -

From the foregoing it will be appreciated that the
present invention provides a compound archery bow
construction which maintains balance of both limbs
even though they may have somewhat different charac-
teristics of tension and flexure, and which affords inde-
pendent adjustment of the flexure and tension of each
of the pair of limbs. This construction materially re-
duces the manufacturing cost of the limbs, as previ-
ously discussed, and yet affords a much greater degree
of precision of adjustment of the bow components, and
hence produces greater shooing accuracy than has
been attainable heretofore.

It will be apparent to those skilled in the art that vari-
ous changes may be made in the size, shape, type, num-
ber and arrangement of parts described hereinbefore,
without departing from the spirit of this invention. -

Having now described my invention and the manner
in which it may be used, I claim:

1. A compound archery bow, comprising:

a. a handle member,

b. a pair of bow limbs projecting from opposite ends
of the handle member,

c. a'pair of cam members, each said cam member
being mounted on one of said bow limbs and each
said cam member being pivoted eccentrically adja-
cent the outer end of each its associated limb,

d. a bow string for projecting an arrow, said bow
string spanning between said cam members and
being secured intermediate its ends to the pair of
cam members and forming an intermediate work-

ing stretch therebetween, a pair of opposite end
segments of said bow string extending from the
cam members,

. a pair of elongated levers mounted pivotally on the
bow, each said lever being positioned adjacent the
inner end of its associated limb, the outer end of
each lever being connected to the end segment of
the bow string which is secured to the cam member
on the opposite limb, and

f. a pair of tension control cables, each said tension
control cable operatively interconnecting each said
limb and its associated lever and each said tension
control cable being positioned between the bow
limb and the connection of the bow string end seg-
ment to its associated lever.

2. The archery bow of claim 1 wherein each cam
member has a peripheral guide groove for confining the
bow string therein, a bore through the cam member re-
ceives a portion of the bow string therethrough, and a
set screw which removably intercepts said bore for se-
curing the bow string therein.

3. The archery bow of claim 1 including adjusting
means associated with each control cable for adjusting
the length thereof and to effect adjustment of the ten-
sion of its associated limb.

4. The archery bow of claim 1 including

a. a pulley mounted on each limb intermediate the
associated cam member and associated lever,

b. a rotary reel for each control cable and mounted
on the bow inwardly of the associated pulley,

c. each control cable being secured at one of its ends
to its associated lever, then passed around its asso-
ciated pulley and secured at its opposite end to its
associated reel.
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5. The archery bow of claim 4 wherein the connec-
tion of each bow string end segment to its associated
lever is offset laterally from the working stretch of the
bow string.

6. The archery bow of claim 1 wherein the connec-
tions of the bow string end segments and control cables
to each lever are spaced apart a distance predeter-
mined. to produce a maximum pull weight which re-
mains substantially constant throughout a predeter-
mined intermediate portion of the draw length.

7. The archery bow of claim 1 wherein the bow string
includes a separate working stretch and a pair of sepa-
rate end segments and one of the adjacent ends of the
working stretch and end segments is provided with a
flexible loop, said adjacent ends of the working stretch
and end segments are connected together detachably
by a pair of coupling members each comprising:

a. an elongated, one-piece body,

b. an outwardly projecting connector member adja-
cent one end of the body for releasable connection
of one of said working stretch and end segment,
and

c. a pair of lateral projections on the end of the body
opposite the connector member,

d. whereby the flexible loop is engaged behind the
projecting connector and the loop’s spaced strands
are lapped behind the lateral projections.

8. In an archery bow having a handle member and a
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pair of separate limbs extending from the opposite ends
of the handle member, means connecting the inner end
portion of each limb to the associated end of the handle
member for angular adjustment of the limb relative to
the handle member, each said means comprising;

a. interengaging bearing means on the outer end of
the handle member for engaging the inner end por-
tion of it’s associated limb,

b. a first pivot shaft mounted on the handle member
and extending, said shaft being closely adjacent to
the interengaging bearing means, '

c. a first adjustment screw engaging the first pivot
shaft and extending perpendicularly therefrom
through the interengaging bearing means and its
associated limb,

d. a second pivot shaft mounted on the handle mem-
ber inwardly of the first pivot shaft and extending
parallel thereto, and

e. a second adjustment screw engaging the second
pivot shaft and extending perpendicularly there-
from through its associated limb adjacent the inner
end thereof,

f. said second adjustment screw being adjustable lon-
gitudinally relative to the second pivot shaft,
whereby to pivot the limb on said interengaging
bearing means and vary the angular relationship

between the limb and handle member.
* * % * *



~ UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No. 3: 841: 295 Dated October 15, 1974

Inventor(s) LAFAYETTE D, HUNTER

It is certified that error appears in the above-ldentlfled patent
and that said Letters Patent are hereby corrected as shown below:
In the 't'enth line of the Abstract the word "balance" should
read -«produce-Q.
Column 1, line 53, insert a comma after 'string',

Column 8, line 10, after extending” insert --therethrough--,

Siened and sealed this 31st day of December 1974,

i
|

SEAL)
Attest: , ,
I"4COY M. GIBSON JR. C. MARSEALL DANM
Attesting Officer . Commissioner of Patents

F ORM PO-1050 (10-69) ‘ S ‘ USCOMM-DC 60376-P69
@ U.S. GOVERNMENT PRINTING OFFICE : 1969 0—366~334,




