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1. 
This invention relates to golf ball practice driv 

ing apparatus enabling the golfer to perfect his 
driving form rapidly and without resort to a 
practice driving range or the like. It is an ob 
ject to provide a compact, rugged and reliably 
accurate practice device including means accu 
rately simulating a teed golf ball presented in 
the normal manner to the practicing player, and 
indicator means responsive to the impact of the 
club on the simulated bail, and affected by its 
force, direction and mode of application, to pro 
vide indication of the resultant effect which 
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would be imparted to a ball by the player's driv 
ing Stroke. 
In its illustrated form, while a struck artificial 

golf ball mounted in my device is not free to be 
projected in flight, the flight or trajectory char 
acteristics of an actual golf ball struck in the 
Same manner may be estimated and indicated 
accurately by the reaction of Such artificial ball 
in its Special mountings. The indications made 
available by the apparatus include the estimated 
driving distance, to which the force of driving 
impact of the golf club is readily converted, the 
estimated approximate amount and sense of de 
viation or initial divergence of the ball, whether 
to the right or left, from the direction of nomi 
nal aim, and whether a hook or slice curve Would 
have been effected by the club's impact tending 
to Spin the ball appreciably. 

It is another object of the invention to pro 
Wide actuating mechanism the operation of which 
can be coordinated readily to operate single in 
dicator means making possible the convenient 
display of these variable factors to the player in 
prominent fashion immediately following a driv 
ing Stroke, and to make the mechanism respon 
sive to slight differences in driving strokes and 
capable of recycling rapidly by being reset con 
veniently by the player. 

It is an important object of the invention to 
accomplish the foregoing with an artificial ball 
so mounted as to resemble and feel to the player, 
When struck by his club, like a normally played 
ball. The driving form of the player thus devel 
oped by such practice may be applied directly 
to actual play on a golf course without requiring 
a change of playing habit. 

Accordingly, a feature of the invention resides 
in the combination of a lightweight, freely mov 
able support pivoted for swinging forwardly, and 
carrying integral with it a simulated golf ball at 
its SWinging upper end arranged to actuate an 
estimated-distance indicator which is energized 
by the impact of the struck ball element. The 
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indicator or marker, operated each time the ball 
element is struck, remains in indicating condi 
tion until the device is recycled for another play. 
In addition, the support mountings permit it 

to Swing laterally or sidewise to actuate selec. 
tively second indicator means showing the esti 
mated deviation to the right or left of the path 
of aim that a ball would be driven by the stroke. 
Preferably appropriate illumination of an in 

dicator board is effected by switching means ac 
tuated by the simulated ball element to display 
in prominent pictorial manner the estimated 
drive distance and deviation for each stroke. An 
indication of slice or hook detected by tendency 
of the ball support to be rotated about an up 
right axis as the ball element is struck may ac 
tuate further Switching means, for additional con 
trol over energization of the indicator board illu 
minating means. - 

Still another feature comprises resetting 
mechanism for returning the simulated ball ele 
ment Support to dispose the ball element in its 
upraised, teed position, and restoring the indi 
cator and display means to their initial condi 
tion in readiness for a succeeding play. The 
resetting operation may be effected simply by 
the player energizing a recycling solenoid or sim 
ilar device at the propertime. - 
Various other features, including the details of 

construction and operation of my apparatus will 
nOW be“ decSribed with greater particularity by 
reference to the accompanying drawings illus 
trating its preferred form. 

Figure 1 is a plan view of my golf ball prac 
tice driving mechanism; Figure 2 is a side elle 
vation view of the same installed for operation; 
and Figure 3 is a front elevation view with parts 
broken away along line 3-3 of Figure 1, showing 
the detail of the flight-deviation indicating mech 
anism and the action of a struck ball element in 
operating such mechanism. . , . : ' '. .’’: ? 

Figure " 4 is a, detail sectional view of the piv 
otal mounting for the ball-support spindle; and 
Figure 5 is a longitudinal sectional view of the 
device taken on line. 5-5 of Figure 1, showing 
means for indicating estimated deviation of a 
driven ball, and in broken lines illustrating the 
action of the struck ball element displacing the 
actuating member for the distance indicator. 

Figures 6 and 7 are top perspective and lower 
end views, respectively, of the ball element sup 
port Spindle mounting and associated switching 
means responsive to turning of the spindle when 
the ball element is struck in such way as would 
normally produce a slice or hook. . . . . . . . . . 
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Figure 8 is a top perspective view of an ele 
ment of electrical switching means associated 
with the estimated ball deviation indicator. 

Figure 9 is a detail sectional view showing a 
switch contact of the type employed in both the 
distance and deviation indicating mechanism. 

Figure 10 is a simplified perspective view of an 
illuminated display board to USe With the ma 
chine, and Figure 11 is a schematic diagram of 
the electric light control circuits for the board. 
The simulated golf ball element preferably 

comprises a rubber or plastic sphere of the same 
shape, size and inertia as a normal golf ball. . 
The ball element support, shown best in Figures 
1 and 5, comprises a spindle 2 simulating a golf 
ball tee, supported for universal pivoting at its 
base and projecting upwardly from it through 
an aperture 4 in the floor 6 or driving mat on 
which the player stands and beneath which the 
machine is installed. Figure 2 shows in broken 
lines the ball element and spindle in upraised, 
teed position, ready for driving. 
The aggregate weight of the ball element 9, 

spindle, 2, and parts carried directly by it, is 
selected of such value; as to resist movement of : 
the golf club to a degree similar to the resistance 
offered by an actual, golf ball teed and driven in 
normal manner. When struck, the ball element, 
Swinging-forward on its support, disappears in 
stantly, through the aperture 4 and thereby -of 
fers no interference to follow-through of the 
player's club. The ball does not reappear above 
the driving mat until motivated by the player 
resetting the apparatus - when het is ready. 
The predominant driving force and resulting 

SWinging movement of the ball element:and Sup 
porting spindle occurs in a forward direction, and 
to a less extent-sidewise. The principal pivot of 
the Spindle thus arranged horizontally, trans 
versely of the plane of golf club swing, enables 
forward tilting of the spindle in such plane. 
Such pivot may comprise conical-tip bearings 20 
engaging conical recesses in plugs 22, which are 
threaded in holes in the legs of yoke 8, to sup 
port the spindle between such legs. 
the plugs in their holes 22 the engagement of the 
conical Supporting tips may be adjusted for tight 
neSS and to center the spindle in yoke fa. To 
enable the Spindle to swing sidewise if the ball 
element should not be struck exactly in the 
plane of its intended travel, yoke 8 itself is 
mounted for rotation about a horizontal axis ex 
tending longitudinally of the apparatus, in the 
line of normal drive of the ball, having a sup 
porting shaft 7 journaled in a suitable mount- 5 
ing block.9 carried beneath the frame plate 24. 
In addition to the foregoing two types of free 

dom of the ball element, enabling it to swing 
forwardly and to either side when struck from 
its teed position, the spindle is journaled for turn 
ing about its own axis in a supporting sleeve 26 
formed integrally with the conical bearing tips 
20. At the upper end of the sleeve 26 the Spindle 
2 has an annular rib which abuts the adjacent 

side of an antifriction bearing received in the end 
of the sleeve to prevent the spindle Slipping down 
Wardly. At the lower end the spindle is held in 
the sleeve by a nut 27 threaded onto the end 

By turning . 
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4. 
bearings, the amount of torque being related to 
the degree of inaccuracy of the blow. . 
The first consideration in deriving a measure 

of the driving power of a stroke applied to the 
ball element f, in order to estimate the dis 
tance in fight a comparable free ball would 
have been driven, is to determine the momentum 
imparted to the ball member 0 when struck by 
the golf club. This is preferably accomplished 
by absorbing the kinetic energy of the ball as 
sembly, as it swings forwardly on its support, by 
a Spring, and utilizing the resulting maximum 
displacement of the spring as an indication of 
Such momentum. Accordingly, after limited 
movement of the ball member in an are forwardly 
and downwardly about bearings 20, it strikes 
yieldable impact-receiving means comprising a 
displaceable anvil, 30 which is supported at the 
ends of pivotal arms 32 in a position for receiv 
ing the impact of the struck ball element after 
it has cleared the golf club and dropped through 
the driving mat opening. During such travel 
the-Spindle 2 swings through a fairly large-angle, 
preferably approaching a right angle. At their 
opposite ends the arms. 32 are supported by the 
aligned shafts 34, journaled for swinging about 
a horizontal-axis in the opposite sides 36 of the 
machine frame. A rubber pad 30' covers-anvil 
39 to increase the life of the balland reduce the 
shock of each impact with the anvil. . . . . 
One of the shafts 34 extends through its side 

36, to the projecting end of which is secured a 
pinion. 38. Meshing with such pinion is rack 49, 
as seen in Figures 1 and 3, the forwarderid of 
Which is connected to a cross bar 42. This bar 
is held against movement rearwardly by a pair 
of Stiff, tension springs 44 reacting between op 
posite ends of the cross bar and corresponding 
anchoring SupportS 46, to which cross bar ends 
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of the Spindle and bearing against washer 28, . 
Which in turn contacts an antifriction bearing 
received in the sleeve. By removal of nut 2. 
Spindle 2 and ball element O may be replaced 
easily. If the ball element should be struck a 
glancing blow rather than Squarely, a torque Will 
be applied to spindle 2 which will turn it in its 
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and Supports the opposite spring ends are fas 
tened. As the ball element strikes anvil 39, ide 
pressing it, gear 38 is turned to displace rack 43: 
rearwardly against the combined tension of 
Springs 44. The distance through which the 
anvil is driven downward is limited by the ten 
Sion of the Springs which absorb the kinetic :en 
ergy of the ball member f0 and moving parts-as 
Sociated with it. The maximum spring displace 
ment is thus related directly to the driving power. 
applied to the ball element by the swung golf 
club. :: . ; : .. 
While various devices may be employed to pre 

vent the ball a from being heaved violently up 
Wardly by the force of the springs 44 acting 
through the gear and rack connection on the 
anvil following their extension, in the mechanism 
shown, the Springs react against a dashpot ge 
designed to allow them to be stretched freely by 
movement of the rack effected by the impact 
of the ball, but to contract only slowly. This 
damping action of the dashpot-minimizes shock 
and excessive wear in the apparatus, and thus in 
Creases the life of its moving parts. The dash 
pot may comprise a fixed outer cylinder 59 and 
coacting piston 52 connected by rod 54 directly 
to the rack 46. Cylinder 50 is carried by a sta. 
tionary Supporting bracket 60 which also carries 
the anchoring supports 46 for the springs 46. The 
cylinder has an opening 58 normally closed by 
a spring loaded plunger 56. While the "spring 
Opposes movement of the plunger in a direction 
to open orifice 58 during the outward stroke 
of the piston, it is a light spring needed merely 
to insure movement of the plunger to close port 
58 when the piston's motion is reversed, so that 

  



5 
the piston can move outward substantially freely. 
When the plunger closes, only a small central ori 
fice extending through the plunger remains 
through which air trapped in the cylinder can 
escape while the piston is drawn toward the ori 
fice by springs 44 as they contract. 

While the anvil 30, the rack 40, the spring as 
sembly and the dashpot are necessarily con 
structed ruggedly for receiving and withstanding 
the heavy impact loads imposed on them by the 
ball element. O, the indicator mechanism by 
which the ball's momentum is measured may be 
of comparatively lightweight construction. Such 
mechanism includes a relatively fine-pitch pinion 
62 secured on the shaft 34 opposite that which 
carries pinion 38. Rack 64, meshing with pinion 
62, as shown in Figures 1 and 3, is driven rear 
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wardly by such pinion when the anvil is swung 
downward, carrying with it a lightweight fol 
lower comprising plate 65 sliding in guide Ways 
2. The rack and follower are interengaged for 
such conjoint movement in only one direction of 
the rack's movement by block 68. Secured adjust 
ably to the rack S4, abutting an upwardly pro 
jecting catch 0 mounted on plate 66, as shown 
in Figures 1 and 3. 
The plate, thus moved by the rack S4, travels a 

distance corresponding to the stretch of Springs 
44 effected by the displacement of rack 40. De 
spite the prompt return of rack 64 to its forward 
position, conjointly with a corresponding return 
forwardly of rack 40 and upward movement of 
anvil 30 effected by contraction of springs 44, 
slide 6S remains in its farthest displaced position 
to indicate the momentum of the Struck ball ele 
ment. Thus plate 66 serves as an estimated drive 
distance indicator, remaining in its displaced in 
dicating position until the apparatus is reset. 
Not only does the plate afford a direct visual in 
dication of estimated driving distance by its po 
sition, but it may constitute a switch element for 
controlling the actuation of remote, drive dis 
tance indicating display means, in a manner to 
be described. - 
In order to establish by design the extent of 

the displacement of the anvil following impact, 
and hence that of the follower plate 66, the 
springs (4 may be selected to have any desired 
characteristics, or they may be supported in ad 
justable or preloadable mountings to enable their 
initial tension to be established when installed. 
Variations such as this may be effected in any of 
Various known WayS. 

If the ball element is not struck along the 
direct line of aim, Straight ahead, Spindle 2 
Supporting it will be swung Sidewise by the golf 
club's impact, as well as forwardly, resulting in 
yoke 8 turning about its supporting shaft . 
In order to measure and indicate the degree of 
sidewise Swinging momentum of the ball to serve 
as a basis for estimating flight path deviation or 
divergence, shaft assembly connected to the 
yoke carried a downwardly projecting finger 74 
having a downwardly opening transverse slot 
formed in its lower end, in which is received a 
horizontal, Upper guide rod 6 over which the 
finger sides as it swings, transversely of the de 
vice, as shown in Figures 3 and 5. In its neutral 
position the finger hangs downwardly in vertical 
position where it is held, closely flanked on either 
side by the opposing slides 78 and 8 encircling 
the upper guide rod 76. Each slide has a rounded, 
finger-contacting button urged toward the finger 
by a compression Spring. These SpringS 82 and 
84 encircle shaft T6. The. Springs react between 
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the slides 78 and 80 and corresponding sides 36 
Of the maachine frame. 

Slides 78 and 80 have flanges arranged to abut 
the upper edges of corresponding followers 86 
and 88, respectively, which are guided for sliding 
movement along the lower guide rod 90 disposed 
parallel to rod 76. At the base of the machine a. 
detent-receiving bar 92 (Figures 3 and 5) is 
mounted parallel to the rods directly beneath the 
followers 86 and 88, and is provided in its upper 
side with a plurality of Spaced cavities 94 in which 
a registering detent ball 96 carried by each foll 
lower, may be lodged selectively by force of its 
detent spring 98. Such detents need not also 
hold buttons 78 or 80 against its spring 82 or 84 
because the head 8 or 80 merely pushes against 
its follower. Each follower 86 and 88 may thereby 
assume one of several stopping positions, corre 
Sponding to the different displacements of one 
of springs. 82, 84 occurring with different degrees 
of rotation of shaft caused by Various angular 
deviations of the ball element struck off the cor 
rect line of aim. 
Thus when the ball element is struck side 

wise, Swinging finger 74 laterally, the opposing 
slide 78 or 80 Will be moved outwardly along rod 
76 against the force of its spring 82 or 84, re 
spectively, a distance corresponding to the 
amount of lateral deflection of the ball element. 
Such slide movement displaces to the same de 
gree the corresponding follower 86 or 88 to one 
or another of the detent registering positions. 
Because of the detent, the follower remains in 
its displaced position while the Spring and Slide 
return to their initial positions, recentering the 
finger 4 and yoke 8. One of the followers 86 
or 88 corresponds to a left deviation of the ball, 
while the other corresponds to a right deviation, 
and, as shown later herein, each of the followers 
86 and 88 acts as a Switching member carrying 
contacts which control the operation of the 
illuminating display board coordinately With the 
Switching action of the follower plate 66 of the 
distance indicator. 
To reset the apparatus for a Subsequent play, 

it is necessary to return the displaced follower 
members 66, 86 and 88, to their initial positions 
and erect the ball Support Spindle 2. All these 
Operations may be accomplished simultaneously 
by suitable mechanism. The follower 86 or 88 
displaced may be returned to its initial position 
by rotation of a crank disk 09 (Figure 3), effect 
ed by turning a crank arm 2 connected to the 
disk. LinkS. 2 and 4 connected to the crank 

5 disk at opposite locations for conjoint opposite 
reciprocation with rotation of the disk, carry at 
their outer ends the slide catches to 6 and fo8, 
respectively. The catches are guided to slide 
engthwise Over the detent Socket bar 92 to en 
gage either of the followers and carry it inwardly. 
Each of links 2 and has a return spring 
it, which returns its link to its initial position, 
such movement simultaneously returning crank 
disk to its neutral position. Crank arm 2 
is turned by drawn chain 4 connected to it, and 
the latter extends from the crank arm through 
a guide tube 6, curved in a right angle arc, to 
guide the chain for wrapping around drum 8, 
to which the end of the chain is fastened. - 

Follower plate 66 moving in guides 2 is re 
turned to its initial position by draw chain 2 
(Figures 1 and 2) guided through a 180 degree 
turn from such plate around a fixed sheave 22, 
thence doubling back for wrapping around drum 

8, to Which its end is likewise Secured. Such 
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drum is suitably grooved to receive both the 
chains, and is keyed or otherwise fixed to a SUp 
porting shaft 24 received and journaled concen 
trically within the shaft 34 supporting pinion 
62. It Will therefore be evident that rotating 
drum 8 wraps on it chains 20 and 4, the 
former connected to plate S6 and the latter to 
the return mechanism for followers 86 and 88, 
thus simultaneously returning all of the followers 
to their initial positions. 
In addition the same rotation of this drum 

is operative to raise the ball element to its 
teed position. Shaft f24 has at its inner end an 
offset 26 constituting a contact arm which en 
gages beneath the ball element supporting spin 
idle 2. By upward swinging of this offset the 
ball element is raised into teed position. When 
Shaft 24 is rotated to return the displaced foll 
lowers to their initial positions. A stop, such as 
a leather or rubber tab 27, seen in Figures 1 and ; 
2, limits the upward swinging movement of the 
Spindle by engagement thereWith When in its Sub 
Stantially vertical position. 

Rotation of drum f : 8 and shaft 24, to effect 
all of the return movements discussed, is accorn 
plished by actuation of a master control com 
prising Solenoid 28 having a reciprocable plung 
er 32 connected to a draw chain 34 Wrapped 
around and secured to the drum A8. The Sole 
noid is supported by brackets 38 in such manner : 
that the path of the plunger and the stretch of 
draw chain connected to it are in alignment. 
As the Solenoid is energized, plunger 32 is drawn 
into it, which pulls on chain 34. The player 
may energize the Solenoid manually to reset the 
device by depressing a floor Switch 36 in the 
solenoid-energizing circuit, or solenoid energiza 
tion may be effected automatically by a suitable 
tinning device of any well known type, set to en 
ergize the solenoid after a selected interval of 
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time following each downward swinging move 
ment of the ball element supporting Spindle 2. 

In order to display clearly and graphically, or 
pictorially, to the practicing player the estimated 
effect of each practice drive, I provide an illu 
minated display board 4 (Figure 10) controlled 
by switches actuated by the several indicator 
means of the driving apparatus. Such a board is 
the Subject of my copending application Serial 
No. 8,642, filed February 16, 1948. As a visual 
aid to the player, after each play the board dis 
plays an illuminated pattern or line simulating 
or representing approximately the path of a 
struck ball, in plan view, as when played nor 
mally on a golf course or driving range. For this 
purpose the front of the board has an opaque 
screen 42 Which is made translucent along dif 
ferent selected lines representative of typical 
paths of a golf ball struck in the various possible 
ways, the lines being arranged in a plurality of 
groups, such as the groups. A4, 46 and 48. 
In the illustrative simplified board, the cen 

tral group of these lines 46, comprising a mid 
dle Vertical line originating near the bottom of 
the screen f42 and extending straight upwardly 
to a point near its top, and a pair of lateral curved 
lines originating approximately at the same point 
at the bottom of the screen and diverging out 
wardly as they extend upwardly on either side 
of the middle line. This central group of lines 
represents the flight path of a golf ball struck 
by a golf club moving accurately along the path 
of aim. The similar groups of lines, 44 and 48, 
represent the possible paths of a ball struck with 
deviation to the left or to the right, respectively, 
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from the path of aim. If, in any of these direc 
tions of drive the ball element is struck without 
slice or hook the middle line only of the appro 
priate group will be illuminated. The right and 
left curved lateral lines, diverging from each side 
of the middle line, represent the flight paths of a 
ball struck with appreciable slice or hook depend 
ing upon the direction in which the ball element 
Spindle 2 tends to turn and the side of the ballele 
ment on Which the player stands. Thus, whether 
the ball Was Struck with or without slice or hook 
is indicated in each instance in addition to its 
deviation or lack of deviation. 
The translucent line on the screen which cor 

responds to the appropriate estimated path of 
a struck ball is illuminated by a system of lights 
located behind the screen. For each such line 
there is a corresponding line of lights, and lights 
Of a linae: are positioned at spaced locations cor 
responding to Selected driving distances, com 
inencing with the light nearest the bottom of 
the Screen. With each drive the number of 
lights illuminated behind the correct flight path 
line, hence the length of that line illuminated, 
depends upon the estimated length of drive 
Corresponding to the power of the driving stroke. 
A more elaborate display board - could be pro 
Vided, if desired, as shown in my copending ap 
plication mentioned above, for example. 

In Figure 11 the arrangement of the lights 
behind the screen is shown connected in the 
indicator-actuated control circuits operating 
them. The lights arranged to correspond to the 
groups of lines 44, 46, A8. on the screen are 
designated with the same numerals primed. 
Each Such group, 44, 46, and 48, is made 
up of a plurality, in this case four, of sepa 
rate rows of lights which lie along the arcs of 
concentric circles of successively increasing di 
ameters and centered near the base of the 
Screen, from which center the divergent lines 
radiate generally. The arcuate rows of lights 
correspond to different driving distances to 
Which the translucent lines are to be illumi 
nated. Obviously more rows of such lights may 
be employed where the driving distance is to 
be indicated more exactly. - 

Usually no lights need be provided to desig 
nate less than a certain distance corresponding 
to the in most circle of lights, because of the 
inconvenience in mounting the lights on the 
board close together and the infrequency, and 
ready recognition, of dubbed drives by the 
player. 

If the estimated driving distance does not 
exceed that corresponding to the inmost row of 
lightS, one light of that row, and none of the 
other lights. On the board, will then be illumi 
nated. If the estimated driving ... distance is 
greater, to the extent that it corresponds to 
the location of the next row of lights, both the 
light in that row and the one in the inmost row 
in the appropriate flight path line will be iliu 
minated; similarly for other estimated driving 
distances and flight-path lines. If desired, the 
individual lights behind the Screen may be 
Shielded from each other So as to illuminate 
Only the portions of the translucent lines to 
Which they correspond, preventing diffusion of 
light tending to confuse the player as to the 
correct indicated direction or range of a played 
ball. a . 

Anticipating use of the device in country or 
athletic clubs, driving ranges, or ... the like, a 
Coin-operated and times, or play-controlled 
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switch 204 of suitable type may be employed as 
a master control which must first be actuated 
by depositing a coin before the display board 
control circuit can be energized or solenoid 28 
can be operated to reset the apparatus. By de 
posit of a coin the switch 204 is closed and Will 
remain closed to permit the device being used 
for a limited time or for making a predeter 
mined number of strokes, depending on the 
-election of the owner. LightS 5 arranged 
about the display. board in any desired manner' 
are connected in circuit with Switch 294 to light 
up the board generally whenever this SWitch is 
closed, indicating that the machine has been 
placed in operation. The board generally may 
be colored and decorated to represent a golf 
course driving area. w - 

In the display board control circuit, connect 
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led in series with switch 204, separate SWitching 
Systems are employed try account for the Sepa 
rate control factors of driving distance, fight 
path deviation, and slice or hook. The Switch 

20 

ing system for the factor of driving distance 
is actuated by or includes follower plate 66 of 
the driving apparatus (Figure 1), movable into 
contacting engagement. With one or more of a 
Series of spaced contacts 59. Such contacts 
may be supported stationarily in an insulating 
plate 52. The metal plate 66 is energized 
from its sliding contact with the metal guides 
22, to which is connected an electrical lead 56 
branching from one side of a source of current 
for illuminating the electric lightS. 
As the ball element of the apparatus is struck, 

and the anvil 30 depressed accordingly, the 
follower plate 66 is shifted to a distance-indi 
cating position where it engages a number of 
contacts 5, including the one nearest to it, 
depending upon the driving power of the stroke. 
Accordingly, one or more of the wires 53, 6, 
i52, SA, extending to corresponding terminals 
ef all the lights in their respective rows, as 
Shown in Figure 11, are energized from the 
lead 53. Contacts 53. may be spaced apart 
by any selected distances along the direction 
of novement of follower plate 66, to produce 
the desired graduation Scale of distances rep 
resented by the Successive rows of lights, or to 
correct for non-linearity of the displacement of 
Springs 4 as a function of correct estimated 
driving distance. 

Figure 9 illustrates a suitable construction of 
CO:ntacts 59. Each comprises the round head 
of a pin 66 received in a vertical hole in the 
insulating plate 52. The upper portion of each 
hOlle is enlarged to form a shoulder between 
Which and the base of the pin head a helical 
Spiring 38 reacts to force the pin upwardly nor 
inally into a position projecting slightly above 
the Surface of plate 52, where it may be con 
tacted by the overlying follower plate 66 as it is 
reciprocated by rack 66. To the lower end of 
each pin is Secured the bare end of an insulated 
Wire, Such as lead 58, clamped between a pair 
of nuts threaded on Such pin. 
The estimated flight path deviation switching 

System includes groups of movable contacts, one 
group, being moved in response to deviation of 
the ball element ?o to the left of the path of aim, 
While the other group is moved in response to 
such deviation to the right of the path of aim. 
For example, the group for leftward deviation 
may include the three contacts 70, 72, and 74 
whereas the other, independently movable group 
includes the Separate, contacts 76, 78 and 80, 
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As will be shown, the three separate contacts of 
each group are connected in circuit branches. 
energized in accordance with the presence or 
absence of slice or hook of the struck ball. 
The triplet contact groups are mounted with 

their contacts in spaced vertical relation on in 
sulating plates 82, one of which is secured to 
each of the transversely movable follower slides 
86 or 88 (Figures 1 and 8). The individual COn 
tact groups are thereby displaced in accordance 
with the deviation to the left or right of the path 
of aim of a struck ball by turning of shaft 
and swinging of lever 4 to shift the slides 86 
and 88 as described previously. 
Corresponding groups of stationary switch 

contacts i 70", i 72", etc., engageable by the mov 
ing contacts just described, are supported in a 
vertical insulating mounting 83. The position 
of each group corresponds to the locations of the 
SocketS. for the detents of the followers 86 and 
88. In Figure 11, three Such stationary groups 
are indicated, designated by the same numerals 
primed, as the movable contacts which are re 
spectively engageable by the contacts of the mov 
able group. The contacts of each stationary 
group are connected to the lights for One group 
of path lines on the board 40 corresponding to 
the respective degree of flight path deviation. 
The contacts of both inmost groups, correspond 
ing to zero deviation, are connected in series to 
the lights of the central group of lines 46. 
With the machine set in readiness for the ball 

to be struck, the contacts of the inmost groups 
of stationary contacts are engaged and continue 
to be engaged following a play if the amount of 
deviation imparted to the ball element 0 is in 
Sufficient to Swing the finger 74 laterally enough 
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to move the detent of one of slides 86 or 88 from 
its normal position to the next along the detent 
bar 92. AS the ball element is struck more to 
the left or right, the movable contacts of a slide 
86 or 88 may engage the contacts of the second, 
third or more remote group of stationary con 
tacts on the corresponding side of the neutral 
position of finger 4. The stationary contacts 
are separately energized selectively from the ter 

1 minal of the Source of illuminating current op 
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posite lead 56. Between the movable contacts 
and Such terminal is interposed the hook-and 
slice Switching mechanism. 

Contact 0, corresponding to the lights for 
illuminating the central line in each group, is 
connected to wire 82 which extends through the 
normally closed contacts of relay 84 to the prin 
cipal energizing lead 86; wire 88 is connected 
to contact 2, corresponding to the lights for the 
right line in each display board group, to extend 
to one side of the field winding of a holding re 
lay f 90; and lead 92 is connected between con 
tact 74, corresponding to the lights for the left 
line in each display board group, and one side of 
the field winding of a similar relay 94. Con 
tacts 76, 8, and faio of the other group of mov 
able contacts are respectively connected by flex 
ible leads 96, 98 and 200 to the inmost ones 
of the corresponding stationary contacts of the 
group 0, fi2 and 4', as shown in Figure 11. 

Energization from lead 86 of any of movable 
contacts : ), 22 and 4 of the flight-path 
deviation Switching System depends upon.com 
pletion of a circuit through or around the hook 
and slice selector switch 202. 
In the construction and operation of switch 

202, the sleeve 26 carrying the ball support spin 
dle f2 serves also as a mounting for the fixed con 
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stacts 206 and 208 of switch 202. As shown in 
Figure 6, these contacts are carried at the lower 
ends of spring fingers 2fO and 212, which are sup 
ported at their upper ends respectively by the 
insulating posts 24 and 2.6 or other suitable 
supports fixed to the side of sleeve 26 near its 
lower end. The Switch arm or blade of Switch 
202 comprises the normally vertical spring fingers 
202' electrically interconnected and connected to 
lead 220, Supported by their upper ends on posts 
218 mounted on the same side of sleeve 26 near 
its upper end, and carrying at their lower ends 
switch contacts engageable with the contacts 206 
and 208. The lead 220 and the leads 22 and 223 
extending to contacts 206 and 208 are sufficiently 
flexible to prevent their interfering with the 
swinging movement, of the spindle in either di 
rection on its bearings 20. 
The lower end of the spindle carries a lug 28 

of insulating material received between fingers 
or leaves 202 as shown in Figure 6. When the 
Spindle is turned, the lug 28 presses against one 
or the other of the fingers 282, depending on the 
direction of such turning, to move such finger 
into contact with its complemental stationary 
contact 206 or 208. As explained previously, such 
turning of the spindle is effected by striking the 
ball element ( with a hooking or slicing stroke. 
Owing to the resistance to deflection of the fin 
gers 202' by lug 28 bearing against them, Such 
contacts will not be closed unless there is a sub 
stantial hook or slice tendency in the manner 
of driving the golf ball, and by appropriate se 
lection of the Spring fingers 202', or by adjust 
ing the relative positions of contacts 206 and 288 
and their opposing contacts carried by the fin 
gers 202, the amount of hook or slice necessary 
to close switch 202 may be selected at any desired 
value. . 
The Spring leaves 202' are sufficiently stiff to 

return the lug. 28 to its neutral position. More 
over, i fingers 2 9 and 2 Í 2 are made relatively 
flexible in order to minimize the shock of engage 
ment of fingers 22 with contacts 266 or 208 
When the Spindle is turned violently, and to in 
crease the contact dwell time during conjoint 
flexure outwardly and inwardly of one of spring 
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fingers 202 and its corresponding finger 2 0 or 
22. The interval thus provided is sufficient for 
one of the holding relays 90, and 94, corre 
Sponding respectively to hook and slice contacts 
206 and 288, to become energized despite any cir 
cuit gaps which may exist during the time re 
quired for the deflection switch contacts to move 
between Successive switching positions. 
SWitching apparatus could be used in lieu of 
Switch 202 to produce indications of different de 
grees of hook or Slice Should such indication be 
desired. 
Relay 84 and holding relays 90 and 94, to 

gether with the hook-or-slice switch 292 coact 
together with the distance-indicator switching 
System to control the illumination of the display 
board. With Switch 204 in its normally closed 
position the Switch arm of Switch 22 is energized 
from lead 86, and When it is moved to the right 
or left into engagement with either of contacts 
266 or 28, respectively, which occurs when the 
driven ball is struck with either a hook or slice, 
a circuit through the lighting System and the 
flight path deviation switching system will be 
formed through the field of either of relays 94 

Other. 
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Or 90, energizing Such relay. As holding re 
lays, their contacts close with energization of 
their fields and thereafter continue to hold 
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closed their field energizing circuits, until such 
fields are deenergized by some other means, in 
this case the disengagement of all of switch con 
tactS. 50. At the instant one of these circuits is 
completed through such relays, normally closed 
relay 184 is energized to open its switching con 
tact and deenergize the wire 82. - 

If it be assumed that a ball is struck with left 
Ward deviation, producing engagement of the left 
movable contacts 70, 72 and 74 with the sec 
ond row of stationary contacts 70, 72 and 

4', and with Sufficient hook to close switch 202 
to the left in Figure 11, energizing the contact 
206, and further that the first or inmost of con 
tacts 50 is engaged by follower plate 66, then the 
lowermost light to the left of the light system 
shown in Figure 11 will be illuminated. The 
circuit for that light includes lead 56, wire 58, 
the light, the Second of stationary contacts 74, 
movable contact 74, lead 92, the field of hold 
ing relay 94, initially lead 22, contact 206 and 
Switch 202, but finally the contacts of relay 94 
as that relay closes, and the field coil of relay 
i84 to the lead 86. With the closing of this cir 
cuit, relay 184 becomes energized immediately, 
Which Opens its contacts, thereby precluding the 
middle line of lights of any group in the system 
from being illuminated through lead 82, at the 
same time that a left or right line, correspond 
ing to a ball driven with hook or slice, is illumi 
nated. . m 

In another instance the ball may be struck 
Without hook or slice and without deviation to 
left or right from the path of aim, in which case, 
neither of relays 90 or 94 will be energized, and 
the contacts of relay 84, which also remains de 
energized, Will therefore remain closed. The in 
most of contacts O and 6' will remain en 
gaged by their respective movable contacts f G 
and i8, forming a lighting circuit by way of 
SWitch 84, through one or more lights in the 
middle line of the central group of lights 46 and 
their corresponding contacts 50, switch plate 66 
and energizing lead f56. 
In still another instance a ball may be struck 

Without Slice or hook, but with deviation to the 
right. In this case as well, relay f 84 will re 
main unenergized and its contacts closed, but 
moving contacts 76, 18 and 89 will be ad 
Vanced to the right into engagement. With the 
Second of their stationary contacts 76, 78 and 
f89', or to a more remote group of contacts if the 
deviation is great and the control and lighting 
circuits are constructed with added groups of 
patih lines in the board. With the second of 
contactS 76 engaged, a circuit then exists 
through the middle line of lights of the group 
f48, the number of lights illuminated in such 
line again depending upon the position of foll 
lower plate 66. 
In the event that the ball has been struck With 

a hook or slice of Sufficient magnitude to ener 
gize one of relays f$0 or 94, it becomes necessary 
to deemergize Such relay in order to restore the 
circuit to its initial condition. This is carried out 
automatically by Withdrawing the follower plate 
66 from engagement. With all of contacts 50 
when the apparatus is set by energizing the sole 
noid 28. Alternatively, With a solenoid em 
ployed to reset the indicator switching devices, 
raising the golf ball element O into teed position 
by SWinging Spindle 2 upward, could be effected 
by a separate Solenoid or other suitable means. 

Having described my novel practice driving 
apparatus With one type of display device, I wish 
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it to be understood that various modifications 
and alternative forms of indicating mechanism 
may be employed without departing from the 
principles of the invention defined in the claims. 
I claim as my invention: 
1. Golf practice driving apparatus compris 

ing a ball element, a normally erect Support for 
the ball element, means mounting said Support 
at its base for Swinging of its upper end carrying 
the ball element, both forward and Sidewise from 
its erect position, upon said ball element being 
struck by a golf club in either Such direction, 
actuating means connected to Said Support and 
movable thereby, a pair of members cooperating 
with Said actuating means and disposed for en 
gagement selectively by movement of Said actuat 
ing means upon sidewise swinging of the ball 
element Support in one direction or the other, 
respectively, and separate deviation indicating 
elements guided for displacement Selectively by 
movement each by a different one of Said mem 
bers, to indicate by such displacement, Sidewise 
deviation from a reference path of the direction 
in which said ball element is driven. 

2. Golf practice driving apparatus defined in 
claim 1, and separate electrical Switch-contact 
members operatively engageable by the respec 
tive separate deviation indicating elements, and 
guided for movement conjointly with Such re 
spective elements into displaced positions related 
to the deviation component of force imparted 
by a golf club to the ball element struck thereby, 
and switch contacts arranged in groups stationed 
along the respective paths of movement of Said 
Switch-contact members, to be engaged SucceS 
sively thereby. 

3. Golf practice driving apparatus compris 
ing a normally upright ball element support rod 
mounted at a lower portion thereof for universal 
Swinging about two generally horizontal axes, 
one disposed transversely of the direction of 
drive and the other generally parallel to the 
direction of drive, a ball element fixed to the 
Swinging upper end of Said rod, simulating a teed 
golf ball when said rod is disposed in upright 
position, a journal mount carrying said ball ele 
ment Support rod for rotation thereof about its 
OWn axis, Said journal mount in turn being 
mounted for Swinging of Such rod about the two 
named generally horizontal axes, “hook' indi 
cator means and 'slice' indicator means carried 
by Said journal mount, and indicator actuating 
means carried by Said ball element Support rod 
to engage and actuate one of Said indicator means 
by Self-rotation of said rod in one direction or 
the other, respectively, caused by spinning of the 
ball element Struck a glancing blow by the golf 
club. 

4. Golf practice driving apparatus compris 
ing a normally upright ball element Support rod 
mounted at a lower portion thereof for universal 
Swinging about two generally horizontal axes, 
One disposed transversely of the direction of drive 
and the other generally parallel to the direction 
of drive, a ball element fixed to the swinging 
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upper end of said rod, simulating a teed golf ball 
when said rod is disposed in upright position, 
displaceable impact-receiving means disposed to 
receive the impact of the struck ball element after 
its supporting rod has swung downward about 
the first-named axis through an angle Sufficient 
to clear the moving golf club, deviation-respon 
sive means displaceable by Swinging of Said rod 
about its second-named axis when the ball elle 
ment is struck a deviating blow, follower indi 
cating means displaceable unidirectionally by dis 
placement of said deviation-responsive means, 
but returnable independently thereof to its initial 
position, follower distance-indicating means dis 
placeable unidirectionally by displacement of Said 
impact-receiving means, but returnable inde 
pendently thereof to its initial position, and re 
setting means cooperating with both of said 
follower-indicating means and with said ball elle 
ment support rod and operable to return such 
follower-indicating means to their initial pOSi 
tions and said support rod to its erect position 
simultaneously. 

5. Golf practice driving apparatus compris 
ing a normally upright Support, universal bear 
ing means moUinting Said Support for Swinging 
thereof downward from an upright position in 
any of various directions, a ball element fixed 
to the Swinging upper portion of said support, 
Simulating a teed golf ball when said Support is 
in upright position, and Swingable downward on 
Said Support in a direction depending upon the 
direction of impact on the ball element of a 
golf club striking the same, yieldable impact 
receiving means disposed to be struck by said 
ball element swung downward through an angle 
Sufficient Substantially to clear the moving golf 
club, Said impact-receiving means being elon 
gated in a horizontal direction generally perpen 
dicular to the Selected normal direction of drive, 
for receiving the full impact of the ball element. 
When driven in any direction within a substan 
tial range of directions departing to both sides 
of the Selected normal and said impact-receiving 
means being mounted to Swing downward about 
an axis which Substantially coincides with the 
axis of Swing of the ball element when struck 
in the Selected normal direction, and spring 
means Operable to resist yielding displacement 
of Said impact-receiving means upon impact of 
the ball element therewith. 

HARVEY R. SMITH. 
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