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9 Claims. (C. 273-186) 

This invention is directed to golf training devices. The 
principal purpose of a device of such character is to en 
able the golfer to check visually on his swing with respect 
to the line of club movement relative to the ball to be im 
pacted and also with respect to the velocity of club head 
motion as the ball is impacted. Information of such 
conditions make instantly available, in a training device, 
knowledge of the flight path and distance to be travelled 
by a golf ball if the golfer's swing in play could be made 
to coincide with that exhibited in practice. 

In a preferred embodiment of the invention, as it will 
be described herein, apparatus is provided whereby the 
golfer, as he swings the club head to contact a ball, either 
real or simulated, is able to observe a series of images 
of the club head, as if arrested, in various positions as 
it is moving along the path of Swing to the ball and during 
at least a part of the follow-through. By such an ar 
rangement it is possible for the golfer to observe during 
the course of the swing the club head position as it ap 
proaches and leaves the position whereat the ball would 
be contacted. In this way direct observation may be made 
during the course of the golfer's normal swing of the 
club head without any lifting of the head which would 
tend to defeat a so-called "good' swing. In fact, use of 
the device encourages "keeping the head down” so that 
observations can be made. Such observations make it 
possible to determine whether the club face, at the instant 
of impact, happens to be normal to the intended direction 
that the ball shall take in flight or is held in an "open' or 
"closed' position. It is also possible to determine, by 
the invention herein to be set forth, whether the golf ball 
actually would be contacted at the center of the club head 
face or at the heel (shank) or toe thereof. In addition, 
direct observation during the course of the swing may be 
made of the precise path of the club head movement rela 
tive to an optimum Swing line and concurrently with this 
there may be had an indication of the club head velocity 
in the region of inpact with the ball. 
As the invention is constituted, the ball, which is to be 

the target toward which the golfer is swinging the club, 
may be either real or simulated. If simulated the bail 
may be exemplified by an image of a ball at the desired 
impact point or it may be another appropriate form of 
indication toward which the club head is swung. As a 
guide to determine the optimum swing path along which 
the club head is to move an appropriate strip may be 
positioned to indicate both the desired optimum line of 
swing and the line of ball flight. A series of light-sensitive 
phototubes is positioned in the region of ball contact to 
extend both along and parallel and adjacent to the swing 
path in the region of ball impact. The phototubes are 
preferably illuminated during the course of the operation 
of the trainer device in such a way that the continuous 
illumination is interrupted at the instant the club head 
moves through the light path between the source and the 
phototube. 

According to one form of operation, the interruption of 
light upon each successive phototube by the golf club 
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moving through the successive light beams causes a trig 
ger pulse to be developed by an appropriate pulsing cir 
cuit therewith associated. The developed pulse causes a 
lamp (generally known as a "stroboscopic' lamp) asso 
ciated with the phototube to flash. Thus, as a club head 
is swung in front of the several phototubes the lamps are 
flashed in succession. The brilliance of the flashing lamps 
is sufficient to illuminate the club head and to produce a 
series of positionally arrested images thereof while the 
club head is in its lowest position of arc of Swing, gen 
erally corresponding to its ball impact region toward 
which the golfer's eyes are directed at all times during the 
swing. The flashing illumination of the relatively intense 
light sources illuminating the club head is adequate to 
create for each flash an arrested position image of the 
instantaneous club head position, which is seen by direct 
observation. 
The controlling of the flashing of the lamps to produce 

light along the swing path may in one form of the opera 
tion be accompanied by an initiation into operation of a 
timing circuit which, through appropriate circuit arrange 
ments, is caused to indicate on a suitable meter the elapsed 
time interval during which the club head, as swung, 1s 
moved between two selected points of measurement. 
These points, for instance, may be a point relatively close 
to that at which the club head is adapted actually to meet 
the ball in the striking operation and a selected point im 
mediately ahead of such contact point. With such a form 
of control and with the distance known between the two 
points of observation, as well as the club weight and ball 
weight, it is possible, by calibrating an indicating device 
in terms of a struck golf ball to obtain a reading or indica 
tion exemplifying the distance to which a golf ball would 
be expected to be moved as a result of the particular im 
pact velocity of the striking club head, assuming, of 
course, still air and standard temperature and barometric 
pressure, and also a standard grass of standard wetness. 

In the operation, as it will be herein set forth, the posi 
tion of the club head in its motion toward the ball is estab 
lished without regard to time so that instantly the ob 
Server may determine the way in which the ball has been 
contacted. 
With these thoughts in mind it will be apparent that 

the observer or player can determine immediately and for 
himself whether the club head is actually traveling in a 
direction normal to the desired direction of flight which 
should be taken by the impacted ball so that a decision can 
be reached at once as to whether the ball would actually 
adopt an optimum flight path, or by direct observation, 
whether the ball would be sliced or hooked, depending 
upon whether the golfer caused the club head to contact 
the ball from a direction leading from a point outside the 
normal Swing path to the ball or from a point inside the 
normal Swing path to the ball. These observations thus 
give a good idea of the actual movement of the club head 
in a vertical plane. Movement in the horizontal plane is, 
of course, readily observable by equally as precise ob 
Servation, in which case it is possible to determine whether 
the ball would have been "topped” or, as the golfer says, 
hit "fat' or, and preferably, hit squarely. 
With these thoughts in mind it becomes an object of 

this invention to provide a golf training device in which 
it is possible, first, to observe the precise line of club head 
movement toward a ball concurrently with the swinging 
motion of the club head and, in addition, to provide ways 
and means by which visual observation may be used to 
establish the impact point on the club head at which the 
club head actually strikes the ball to be moved. An addi 
tional object of the invention is that of providing ap 
propriate circuitry for indicating the velocity at which the 
moving club head impacts the golf ball with a result that 
by appropriate meter indication and for an assumed 



would be driven 

conditions. . . . . . . . . . . . . . . . 
“Still another object of the invention is that of providing 

"normal” condition the distance to which the golf ball is 
moved may be established. - O - 

Other objects of the invention are those of providing 
ways and means by which various golf clubs may be SWung 
to impact a golf ball arid by making appropriate-adjust- 5 
ments of the distance measuring indicatorin, accordance 
with condition departures from "normal" arid the angle 
of tilt of the clubhead impacting the ball direct-observa. 
tion maybe made of the distance to which the golfball 

Still another object of the invention is that of providing 
a golf training device which, through the use of a simil 
lated golf ball located in the swing path of the golf club, 
can be used inidoors arid-still give the same indication as 

- to the golf swing as would be had ifagalf-ball were ac- 15 
tually impacted each time the clubhead was moved. 

In addition, it is an object.óf the invention to provide 
apparatus which is sufficiently compact to be used in a 
home installation to insure the golfer of an adequate op 
portunity to practice his golf swing with the same effective- 20 
ness as out-of-doors, regardless of the climate. and weather 

a form of golf training device usable by both professionals 
and amateurs alike with equal effectiveness and, at the 25 
same time usable by professionals-as, an instructing me-- 
dium for improving the golfgame, played by amateurs-as 
a result of making visual observations of the pupil's swing 
characteristic, which normally occur too rapidly to be 
viewed by the eye and by such visual observations:correct 30 
readily the swing path-over which the golfer;moves his 
club head and also insure the golfer of impacting the golf 
ball at the preferred position on the club head face. 
Other objects are to provide a golf training device which 

stantial freedom.from operational defects and on which 
there need be no actualistriking of any object to insure an 
adequate: opportunity rrroperly to train to improve the 
golfgame; played. Still other objects will be apparent 
from a reading of the following description-and-elaims, 40 
when considered-particularly in conjunction with the ac 
companying drawings of which: . . . . . . . 

; Fig.11 is a schematic illustration of the general type of 
tunit to which this invention is directed; -- 

Fig. 2 is a circuit diagram of the components contained 45 
within the control unit-schematically represented by Fig. 
i; and . . . . . . . . . . . . . . . 

Figs. 3A and 3B, respectively, are several curves to 
explain the circuit operation for a fast and a slow swing. 

Referring now to the drawing and, first, to Fig. 1, a so 
called perfect”. swing path of a golf club head (not 
shown) toward- a real or simulated golfball:11 may be 
considered to take place along the path 13, represented by . 
the rectangle, with the club head swing moving in the 
direction of the arrows. The golf ball 11 may either be 
an actual golf ball teed at any desired point. along the 
path. or, in the alternative, the golf ball itself. may be 

golf ball of which the image appears at the point.11. In 
a still further alternative, there may be marked or painted 

swing path indication, an image of a golf ball which will 
represent that component which is to be impacted by the 
club head as it is moved. While the showing of Fig. 1 is 65 
on a scale which is generally grossly exaggerated; the swing 
path of a golf club for a right-handed golfer swinging a 
club head at a ball 11 which would be such as to cause a 
so-called-slice by reason of moving toward theiball from 
the outside in is diagrammatically designated by the path 70 
13, while the path;13' might indicate a swing path-gen 
erally looked upon as from the inside out to produce a 
so-called:hook upon striking the ball. 

The:golf training apparatus essentially consists of "one 
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move, such as that shown at 3 
can be manufactured cheaplyandron which there is sub- practical purposes the lamps flashing is such that optically 

the lightseurce and photofibes. Consequently;y 
golferswings the club head into the path of the light from . . . . 

cuitry concurrently 

issuing light therefrom along the indicated dash-dot paths 
to impingeupon suitable phototubes' 17. Ascan be seen 
from the showing of Fig. 1, the light from each of the 
source 15 is adapted to be directed at all times to illumi. 
nate one of the phototubes 17, but any golf club head 
moving in the path of the light from the source to the 
phototube will eclipse or interrupt the infalling light upon 
the phototube to an extent adequate to interrupt complete 
ly the currentiflow therethrough or to produce a marked 

O . and noticeable-change in the phototube output current. 
If necessary, suitable light, reflectors, such as those sche 
matically illustrated at 19, may be utilized for concen: . trating a greater portion of the outputlight from the light 
sources is than would otherwise-be-ps'ssible into the phototubes 47. 

Still continuing the consideration of the schematic 
showing of Fig. 1, suffice it to say at this point that the 

phototubes: 17 ea into - 
at shown, b 2, for 

a types known as the SA,399;ignantifactured b 
Electric Products. Inc. The fashing of the lamps;23 thus 
is initiated by the club head:eclipsing or otherwise inter rupting heightpath from the sources 15 directed to the 
phototubes;17. By appropriately positioning-the-lamps 
23,whichsare to bedflashed under:the control of the photo 
tubes they are:caused to illuminate during their flashing 
period the path;alongiwhich the club; head is adapted to 

the club head motion is stepped at each point of illumina 
tion along-the-swing path within the range of location of 

Consequently, when the 
the lightsources to the phototubes he is able concurrently 
with his golf swing to observe the actual-chubhead move ment patharid position despite the rapidity of the club 
head motion. With but very little training, observations: 
can be made to a degree of precision such that the golfer 
swinging the club is soon able to make an extremely ac 
curate diagnosis of the actual golf swing being used merely 
by observing the stroboscopically illuminated club head. 
Consequently, with the club head moving as, if: act 
the ball:11, or to pass the point at which such a ballis 

impact 
imaged or would be positioned if...actually present, and 
considering the several images of the club head-relative to . 
such apath, it is possible to know exactly whether the club 
head movement has been alongapath coinciding precisely 
with the desired line-of-ball: flight:and whether the club 
head itself at the instantofimpact is positioned precisely 
normal.to.the optimum swing path and-whether-the pre 
ferred central.impact points of the club ahead cactually 

- a : a - --- corresponds to the position of the ball at the impact:point. - replaced by a simulated (either a real or virtual image) . 
60 

appropriately upon the strip. 13, constituting the optimum 

or whether the ball is impacted by the club: head at:a 
position outwardly, toward, the club. head toe: :orinwardly 
toward the club head-heel. . . . . . . 
...By initiatings the operation of: appropriate timing, cir 

ith movement of the club head into 
the lightpath and utilizing such control circuitry in one 
of its forms-as a measure of the:charge presentinia suitable 
charged storage elementandiby:knowing the rate-of-charge 
of the storage: element after the charge-storage operation 
commences, it is possible through appropriate triggering 
control, which initiatestand-stops the charging control-op 
eration-to-measure-exactly the amount of charge which a 
storage; element can acquire in the interval between the 
time the clubhead enters the pathrofillumination of one 
of the phototubes ahead of the point of impact and the 
time of actual ball impact. Based upon the assumption 

or more suitable light sources (5 adapted-to-direct the 75 that if these two points are relatively close together the 

3The resultis that to all 
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elub head velocity as it approaches the ball is so close to 
constant that the integrated value of charge over such a 
short time element provides substantially an approximate 
measure of the instantaneous velocity it is possible to 
translate the indication to one of actual club head im 
pacting velocity. This will be explained more particularly 
in the discussion of Fig. 2, but suffice it to say at this point 
that on the control apparatus 21 a meter 25 may be in 
cluded within the field of view of the golfer in accordance 
with the deflection of which there may be provided the 
desired indication. With proper meter calibration a 
translated value of ball travel distance is discernible. 
Such a meter may be reset by the control switch 121 foll 
lowing each swing motion. 

In accordance with different club heads, such as a 2 iron, 
5 iron and 7 iron or a 1 wood, 3 wood or 4 wood, for 
instance, to impact the ball 11 an appropriate related scale 
on the meter may be read, it being apparent that the ball 
travel will be partly in accordance with the elevation or 
angle of tilt of the impacting club head. 

Considering now one illustrative embodiment of cir 
cuitry by which the features exemplified schematically by 
the showing of Fig. 1 may be realized, reference may now 
be had to Fig. 2 of the drawings. 
In the showing of Fig. 2 the control units shown con 

stitute illustratively two of five assumed such units, it 
being Supposed for purposes of illustration that the upper 
unit represents the first of a series and that the lower 
unit represents the third of a series. According to the 
foregoing assumptica, the lower unit depicted by Fig. 2 
may be considered, for instance, as arranged so that the 
phototube 7 thereof is located along the swing path 
taken by the golf club head so as to be approximately 
opposite the point at which the club head would stroke 
a real or simulated golf ball. 

Considering now, for instance, the upper of the two 
circuits, generally marked “A,” and with it being under 
stood that circuit “B” shown below it operates in sub 
stantially like fashion, it will be appreciated that tube 
operating voltage is supplied to the anode element 27 of 
the phototube 7 from a suitable voltage source (not 
shown) connected at the terminal point 29. The photo 
electric cathode element 3 of the phototube 17 is pref 
erably grounded at 33. This form of connection is one 
such that light falling upon the photocathode 31 produces 
a current flow through the phototube i7. Any current 
flowing through the phototube causes a voltage drop to 
occur across the resistor 35. The result of such a volt 
age drop is that the potential at the point 27 becomes 
negative with respect to that which would be maintained 
with the phototube in its darkened or unilluminated (cut 
off) state so that the voltage of the source is effective 
at the point 37. 
A suitable amplifier unit comprising the two halves of 

a tube, illustratively shown at 39, receives the phototube 
output. A suitable tube for this purpose may be one 
of the so-called 12AU7 type, or, in the alternative, two 
completely separate tubes may be employed. The grid 
or control electrode 41 of one of the tube sections 
receives the phototube output by the way of the con 
nection made at the point 37 through the capacitor 43. 
Bias is obtained on the tube cathode by way of the re 
sistor 45. The resistor element 47 provides a suitable 
grid leak. The left half of the tube 39 is loaded by the 
output resistor 49 through which operating plate voltage 
from the source connected at 29 is supplied. 

Output voltage from the left-hand half of the tube 39 
controls the potential effective at the grid or control elec 
trode 5 of the right-hand half of the tube 39. Bias 
for this tube is supplied by the cathode resistor 55, with 
the resistor 57 providing the grid leak. Operating plate 
voltage is supplied by the source connected at 29 through 
the plate or load resistor 59. The output voltage from 
the right-hand half of the tube 39 is fed through the 
coupling condenser 61 to two separate paths of which 
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6 
one is to the control grid 63 of a control or triggering. 
tube 65, which, illustratively, may be one of the type 
known in the art as the 2D21, which is a gaseous dis-, 
charge tube of the so-called "Thyratron' type. 
The triggering tube 65 has its screening electrode 67 

connected to the cathode 69 directly. Operating voltage 
for the plate or anode 71 is provided from the source 
connected at 29 by way of the tube output resistor 73. 
A suitable operating bias on the tube 65 is obtained from 
a voltage source, indicated as the source -26 v. con 
nected to terminal point 75 and to the tube grid 63 
through resistor 77. 
While the range indicating circuit, later to be discussed, 

is to be controlled by way of the voltage available on 
the conductor 79, constituting the second output path 
above mentioned, this discussion need not be entered into 
at this point, but it may be assumed here that the output 
of the tube 65 is fed through the coupling condenser 
81 to the primary winding of a suitable transformer 33 
in the secondary of which voltage amplification occurs. 
One end of each of the primary and secondary windings 
of the transformer 83 is grounded with the free end of 
the secondary winding being connected to a controlling 
electrode 85 of one of the illuminating tubes 23 which, as 
already mentioned, may be of the type known in the art 
as the SA309. This tube, when triggered, serves to dis 
charge the charge stored in a suitable condenser 87 
which is connected through the charging resistor 89 to 
a suitable source of voltage such as the source marked 
--700 v., for instance, shown connected at the terminal 
point 9. With operation of the tube 23 the condenser 
is discharged through the tube to flash it and so as to 
illuminate any object within range thereof. 
Under the circumstances, it will be observed that if 

light is striking the phototube 7 the potential at the anode 
thereof which is available at the terminal 37 is reduced 
to a minimum with a result that current flow can be con 
sidered as interrupted in the left-hand half of the tube 39. 
At such a time current flow occurs through the right 
hand half of this tube and produces a voltage pulse effec 
tive at the grid or control electrode 63 of the tube 65 
which is of sufficient magnitude to reduce its potential 
to an extent to carry the tube operation to a cut-off state 
because this voltage is available in addition to the bias 
voltage source connected at point 75. The result is that 
the potential available at the tube anode 7 is a maxi 
mum and flashing of the tube 23 cannot occur. ... If, how 
ever, the light directed into the phototube 17 should be 
interrupted the reverse conditions occur and because of 
the light interruption current flow in the phototube 17 
is reduced and the potential available at the terminal 
point 37 rises to an extent sufficient to cause conduction 
through the left-hand half of tube 39 so that a conse 
quent cut-off of current flow through the right-hand half 
of this tube occurs. For this condition of operation the 
potential available to controi the triggering of the grid 
63 of the tube 65 rises to an extent sufficient to over 
come the bias available at the point 75 and starts conduc 
tion within the tube 65 and a resultant drop in potential 
at the anode end of the load resistor 73. This change in 
conduction within the tube 65 causes a pulse to be trans 
ferred through the transformer 83 to the controlling ele 
ment 85 of the light source 23 to an extent such that 
the condenser 87 can discharge through the tube and 
bring about a state of illumination therein. Under these 
conditions it will be appreciated that the potential avail 
able on the conductor 79, with interruption or decrease 
in the light available at the phototube 7, becomes more 
positive than is the case with light effective at the 
phototube 17. 
The conditions of operation in the lower Section, 

marked “B,” of the drawing comprising the lower photo 
tube 17 and other components identified by numerals 
corresponding to those of the upper portion "A" of the 
circuit with the addition of primes where possible bring 



which has 

any particular impacting club head speed maybe derived 

of impact of the club head upon the bali would not be 

about, with an interruption ordecrease in the fight reach 
ing the lower phototube 17, a flashing of the lowerlap: 
23, and likewise a rise in the potential available upon the 
conductor 79. . . . . . . . . . . 
Should the assumed second, fifth photo-5- 

tubes and the triggering circuits activated thereby ite-con 
trol the second, fourth and fifth light-sources have been 
illustrated, the operation would also have been like that 
above outlined for the circuits marked "A" and "B." 

- Since, however, the various phototubes are arranged in 10. 
such a way that the light reaching them is eclipsed in . 
an orderly sequence as the club head is moved it will be 
appreciated that the lights:23 are also flashed in like se 
quence. Under these conditions, the illumination from 
the lamps: 23 flashing in sequence is sufficient to illumi 
nate brilliantly the club head serving as a light interrupt- - - - 

source connected at point. 75 ing medium and effectively hold it for an instant in what 
appears to be an optically stationary position. This will 
provide then an indication to the golfer at the precise 
time of the swing of the exact position of the golf club. 
head along-the-swing path, both with respect to the line. 
of club head motion as-it-is-related to an optimum swing 
path and as to the precise position of the club head rel 
ative to the ball, real or simulated, to be impacted as a 
result of the swing: - ... . . . . . . 
As has been suggested in the portion of this description 

Fhich has preceded this explanation of the club-head 
illumination control, another important feature of -the 
invention is that of determining the velocity of impact 
of the club head upon the ball so as to furni. 
from which the distance which the ball would move for 

20, 

sh a basis 30 

To this end it is important that the observation of club: 
head velocity be made at substantially the precise point 
of ball impact because it is at that point in the swing 
where the club head strikes the ball to compress it and 
then, as a result of a rapid expansion of the compressed 
elastic body being effective against the moving club head; 
the ball takes off in its line of flight. Since, for the most 
part, an instantaneous observation made at the point 40 

such as to insure an accurate representation of the exact 
velocity, this invention is so constituted that at the por 
tion of the golf swing when the club head motion is 
almost precisely uniform, that is at the instant of impact 
it is possible almost precisely to determine the actual 
velocity of the club headby obtaining an integrated value 
indicative of club head speed integrated between two 
limiting points. One of them may be a point of known 50: 
distance along the path taken by the club head in its 
line of swing toward the ball to be impacted and the other 
may be a point substantially coinciding with the actual 
ball position as it is first struck. . . . . . . . . . . 
To produce an indication of such character, if the trig. 55 

gering potentials available upon the conductors 79 and 
79 are initiated respectively at a point a known distance. 
ahead of the ball position, and at the ball position it can 
be appreciated that a measurement can be derived through 
an appropriate indicating circuit which will indicate what 60 
has happened in the interval of time between which the 

- moving club headeclipses the light striking the photo 
tube 17 which controls the triggering voltage effective 
upon the conductor 79 and that phototube which controls 
the triggering voltage available in conductor 79. Since. 65. 
the voltage pulses effective on the conductors 79 and 79 
are of positive polarity (as herein explained) within 
terruption of the light upon the related phototube 17, it 
will be appreciated that at all other times the polarity 

de 
sich as that marked +200-v., co. 

so that the negative bias on the control 

the gaseous discharge tube. 

25: 

the connected terminals, for the tube grid and plate:c 

voltage on the left end of the tube. The voltage applie 

inser97, which has been charged fr 
- " - it 99 and charging the conde 

- - - ive thereto, the tube 95 will hold the 
operation established until cut-off by the remov 
plate voltage or reduction thereof...to a neglig 
tube: to its non-conducting state. When a positive p 

o overcome the bias of the 
93i 

tube then acts in such away as to place the - . . . " 
up across the condenser 97 effectively across the resistor. 
103. The result is that the potential effective at the point 
105, where the cathode resistor. 103 connects to the tube: 
cathode 107, will be maintained at substantially, constant 
value during conductivity within the tube 95. This condi 
tion will hold until the tube.95:is rendered non-conduct 
ing by: a control of the nature: already specified. . . . 
- Under' the circumstances it will be appreciated that 
when conductivity: within the tube.95 places the voltage. 
built up across the condenser '97 so that it is effective at: . 
the point: 105, such potential is sufficient to provide the . . . . 
plate: potential...necessary to cause a current to flow 
through the left-hand half of tube 109. As shown by 
Fig. 2 of the drawings, the grid 111 and plate 113 of the 
left-half of the tube 109 are: connected together so as, . . . 
effectively, to provide a diode type of connection, with: . 
nected to the point:105 which provides the positive-anode, 

to anode:grid elements of this tube-half relative to the . . . 
cathode. 115 is sufficient to cause this: tube half to pass: 
current which flows through this tube:half and the tubes 
cathode resistor 117 in the direction to charge the: coni . . 
denser 119. The current flows in a direction such that 
as charge builds up within the condenser in a direction:- 

and within a very short instant prior to actual impact, 
whichi makes its upper plate positive relative to ground: 
33; The condeniser charging continues during the cont. ... 
duction period of tube.95.- : . . . . . . . . . 
- When apositive pulse appears 

which is of a sufficientimagnitude to overcome the biasing: . . 
voltage: applied to the grid 129 of the tube. 131 from the . . 
source connected with its negative terminal turned to-- i. 
ward the terminal point 75", it will be: observed that the: 
tube 131 immediately fires or conducts. By reason of 
the connection of the tube-anode 133 to the positively. 
charged: terminals of the condenser 97 it will be appreci 
ated that the condenser is short circuited by a paths of: 
minimum resistance: with the result that the condenser . 
97 completely discharges almost instantly. The con- i. 
denser. discharge then reduces the plate potential: on the . 
tubes 95 and 131 to an extent such: that the applied nor 
mal biasis adequate to cut off the tubes and return them: . . 
to a state of substantially infirite plate resistance. The 

upon the conductor 79. 

condenser 97 then is recharged through the resistor 101. 
: In a very short space: of time (usually a few seconds. 

using preferred circuit parameters); the condenser 97 
is charged up to substantially the value of the source: 
(shown as +200. v.) connected at the terminal point 99, 
so the system is again...ready to operate. ... . . . . 
When the conditions of operation as above outlined;are: 

of the pulses is negative. Consequently, at the instant the 70 maintained-ands with the charging of the condenser.119 
light to the first of the phototubes. 17 is i pted the through the left half of the tube 109, it will be apparent. 
potential available upon the conductor 79, and which is that the connections shown prevent the charge: on the 
applied to the control-electrode 93 of the tube '95; is condenser: 119 from flowing to ground through the re 
sufficiently positive to produce conduction therethrough. sistorsi 1.47 and 103 by reason of the fact that the posi' 
With tube;95. conducting, the voltage across the con- 75°tive potential is maintained at the point:105. The voltage: . 

  

  

  

  



2,825,569 
9 

which is produced across the condenser 19 in its charg 
ing is read on the applied vacuum tube volt meter. The 
volt heter is a generally familiar component and, as 
shown, includes the right-hand half of the tube 169 and 
embodies the biasing source 523 connected to the grid 
25 with its negative terminal turned thereto and the 

positive terminal turned toward the junction of the cathode 
resistor 7 and the condenser i9. The volt meter also 
includes the plate current meter 127 and the plate cur 
rent adjustment resistor 28 so that in accordance with 
the charging of the condenser 119 an indication is pro 
vided on the meter 127. The magnitude of the charge 
built up is a function of the time elapsed between that 
instant when tube 95 is initially caused to conduct and 
the time instant when the tube 131 conducts to discharge 
the condenser 97 and thus cut of both tube 95 and the 
tube 3. A switch 12, connected across the condenser 
519 to short circuit it to ground, may be closed to restore 
the vacuum tube volt meter to a condition of zero read 
ing after the circuit has once functioned. 

From what has been stated above, it becomes apparent 
that the voltage developed at the point 105 will hold at a 
substantially constant value from the time coinciding with 
that upon which the gaseous tube 95 is triggered until 
such time as the second control gaseous discharge tube 
31 is triggered. During the time period that the voltage 

is available at the point 105, it has also been pointed out 
that the left-hand section of the tube 109, which is con 
nected to function as a diode, operates to charge the con 
denser 119. The value of charge acquired by condenser 
119 will remain substantially constant since (with the 
switch 2i open) the condenser has no discharge path to 
ground, although as a practical matter the leakage resist 
ance through the condenser and associated components 
will slowly cause the condenser to discharge, but this 
leakage is very Small if high quality components are 
used. It is the voltage which is built up upon the con 
denser 119 that controls the reading obtained upon the 
vacuum tube volt meter. The closing of the switch 121 
removes the charge by short circuiting the condenser to 
ground. 

Considering these conditions, the graphical representa 
tions in Figs. 3A and 3B are presented to depict, in a 
measure, the conditions which obtain to measure the 
velocity at which the golf club head will impact the ball. 
Considering first Fig. 3A, there is represented the condi 
tions which obtain with a relatively rapid swing of the 
golf club toward the ball. With such a swing the 
velocity of the club head as it strikes the ball, is very 
high, meaning, of course, a greater travel or flight distance 
for the impacted ball. The conditions depicted by the 
showing of Fig. 3A are such that time is assumed to be 
read from left to right. The upper curve is an indication 
of the constant pulse available on the conductor 79 to 
trigger the tube 95 to an operative state. This pulse 
develops at the time the club head eclipses the first light 
beam used to provide the measured indications. The 
operative or conducting state of tube 95 is maintained 
until a triggering pulse appears on the conductor 79, to 
trigger the second tube 131 to an operative state and im 
mediately discharge the condenser 97. The pulse on the 
conductor 791 is represented by the second curve. It is 
spaced in time from the pulse in conductor 79 by that 
time elapsing between the club head eclipsing the first 
light beam and eclipsing the light beam controlling the 
development of the pulse on conductor 791. 
The third curve down represents the voltage available 

at the point 105 to serve as the anode voltage of the diode 
section of the tube 169 to charge the condenser 119. The 
voltage to which condenser i9 charges is represented in 
the lowermost curve. As can be observed from the 
curve the time interval between the occurrence of a con 
trol pulse on the conductor 79 and the occurrence of a 
similar control pulse on the conductor 791 determines the 
time period during which the condenser charging occurs. 
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Consequently, the voltage acquired becomes indicative of 
the time elapsing between the club head entering one 
light control path and the time when it enters the last of 
the light control light beam paths. The more rapid the 
club head is moved the shorter will be the elapsed time 
between the occurrence of the pulses on the conductors 
79 and 79, and, consequently, the less will be the charge 
built up upon the condenser i19. This means that the 
indicator reading on the meter 27 if maintained in a 
direct proportion to the charge may be assumed to 
represent the voltage on the condenser 19 and suitable 
calibration will then provide direct reading of ball flight 
distance and other related facts. 

Considering now Fig. 3B, similar conditions are repre 
sented but it has been assumed that the club head swing 
is slow so that a greater elapsed time is depicted between 
the occurrence of the control pulse on the conductor 79 
and the control pulse on the conductor 791 than for Fig. 
3A. As is evident, this means that the voltage for the 
diode section of the tube 109 which becomes available at 
the point 105 is maintained for a greater period of time 
with the result that the condenser 119 can charge to a 
greater extent. This has been indicated by the lowermost 
curve of Fig. 3B which represents the voltage across the 
condenser at a value greater than that depicted for the 
curve of Fig. 3A. 
With this showing, it becomes evident that it is possible, 

in accordance with the magnitude of the charge acquired 
by the condenser element 19 to determine not only the 
velocity at which the club head is moving at the instant 
of impact, but also through appropriate instrument 
calibrations the distance to which the golf ball would 
travel for any given condition of wind, temperature, 
humidity, and even wetness of the grass upon which the 
golf ball would come to rest. 

It is, of course, apparent that numerous modifications 
may be made in the foregoing invention, included among 
which may be the manner of imaging the light sources 
upon the phototubes, the object toward which the golf 
club is adapted to be swung, the calibration of the meters 
to indicate the end results, and so on. These are, of 
course, well within the scope of the invention as herein 
Set forth. 

Having thus described the invention, what is claimed 
S. 

1. A golf trainer for directly observing the swing path 
of a club head at spaced points in its movement toward 
contacting a ball which comprises a plurality of 
stroboscopic light sources arranged in sequence substan 
tially adjacent and parallel to the swing path adapted to 
be taken by the club head, a normally illuminated light 
Sensitive device connected with each stroboscopic light 
Source said devices being also located at selected spaced 
points adjacent to the Swing path on one side thereof 
and adapted to initiate an illumination of said source 
with an abrupt change in the instantaneous current flow in 
the light sensitive device, the sources of illumination for 
normally illuminating the light-sensitive devices being on 
the opposite side of the Swing path from the light-sensitive 
devices, whereby the light paths are interrupted in sequence 
with movement of the golf club along said path whereby 
an individual swinging a golf club along the path is able 
to observe coincidentally with the swing and under the 
direct control of the swing the precise path of club head 
movement relative to the optimum swing path. 

2. A golf trainer for directly observing the swing path 
of a club head at spaced points in its movement toward 
contacting a ball which comprises a plurality of 
Stroboscopic light sources arranged in sequence substan 
tially adjacent and parallel to the swing path adapted to 
be taken by the club head, a normally illuminated light 
sensitive device connected with each stroboscopic light 
source said devices being also located at selected spaced. 
points adjacent to the Swing path on one side thereof and 
adapted to initiate an illumination of said source with an: 



in the instantaneous current:flo 
nsitive device, s-the-sources of:ill 

normally illuminating the light-sensitive 
the opposite side: 
sequenee with-movement of the golf club-aloag said path 
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path of swing in coincidence with the club-head move. 
ment for providing: instantaneous direct: visual obserya- - - 

the swing path from the light-sensitive 
I devices, whereby - the light paths are - interrupted in 

whereby an individual swinging-agolf club along the path 
is able to observe coincidentally with the swing and under 
the direct-control of the swing the precise-path-of-club 
headmevement relatives to the optimum swing path, a 0. 
measuring means, means controlled by-an abrupt change 
in the instantaneous current flow-through a light-sensitive 
device eclipsed during an initial portion of the observed 
swing path-to initiate-operation-of-ther measuring means, 

stantaneous current-flow in a different il 
device eclipsed-during a laterportion-of-the-observed 
swing path to arrest operation-of-the-measuring means, 
the operative period of the said measuring means being 
indicative of the club head-velocity along the selected 
illuminated portion of the path. . . . . . . . 

3. In a golf trainer device-the-combination compris ing a plurality-of-stroboscopic light-sources arranged 
adjacent to a golf club swing path-for-illuminating se 
lected regions - of- the path adapted to be traversed by 
the golf club in its striking movement relative-to-a-golf 
ball, alike plurality of sequentially arranged light-sen 
sitive: devices-connected-with-said stroboscopic sources 
and also positioned-approximately adjacent to and par 
allel-to one side-of-the optimum swing path of head 
movement and located generally in the region wherein 
the moving club head is adapted to impact-th w 

vice from the opposite side of the path of club-head 
movement for maintaining a current flow of generally 
constant-value-through-the-associated light sensitive ide 
vices,-the-current flow through: the light sensitive devices 
being adapted to be progressively interrupted in-sequenee 
from one-to-another in coincidence with the moi of-the-golf club-along-the-swing-path-toward its impaet 
ing relationship to the striking-point of a golf ball 

ball, . 
means for-normally illuminating each light-sensitive de 

20 

tovement 

elips- - 
ing-the light-to-the light-sensitive devices, means-oper 
ating in response to the interruption of light in the 
sequentially arranged light sensitive devices successively . . . 
to initiate an illumination of the stroboscopic light sources 
successively to providesillumination-of-the-path -of-swing. 
in-coincidence with-the-club head-movement-for-provid 
ing instantaneotas direct-visual observatien thereof, as if 
the club head movement had been arrested at varietas 
points in its swing path. . . . . . . . . . . . . . . . 

. . 4. In-a-golf-trainer-device the combination compris 
ing, a plurality of stroboscopic light-sources-arranged 
adjacent -to a golf club swing-path 5for illurihirating 
selected regions of 
the golf-club in its striking movement relative 
ball, a like plurality:-of-sequentiallysarranged -- 
sitive devices connected with the said stroboscepic-sources 
and also positioned approximately adjacent to and par 

gpath of club allel-to-one-side of the -optimum swin 
head movement and located generall i-the region 
wherein the moving club head is adapted to impact the 
ball, means for normally-illuminating h:light-seasi 
tive device from the oppos the path of club 
head movement for maintaining-a-current flow of gen 
erally constants value: through: - crers. e associated light-sensi 

the path adapted to be traversed by 

45. 

50 
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tion thereof as if the club head movementihad been . 
arrested at various points in its swing path, a timing 
means, means controlled by the current flow interruption 
through one of the light sensitive devices arranged along 
the swing path -ahead of the assumed striking position 
ifor; initiating operation of the timing means to gauge ball 
flight distance and means to arrest: thesioperation of the 
timing means following club head movement beyond the 
ball striking position responsive, to lightipath interruption. 
atball striking position. . . . . . . . . . . 5. A golf training device-comprising a plurality of 
spaced iraeans-for-independently-illuminating-successive 
points in the impact-region of the swin 
club moving to strike a golf-ball, and 
means coinciding in number with the illuminatingsmeans 
for-triggering the-spaeed means, in sequence to produce 
light flashes from the illuminating means in-sequence 
in response to the motion-of-a-golf club-along the swing. 

successive points to r he ball striking posi 
triggering providing a sequence of illuminated 

n-the-swing pathiwith Festiltant observable strobo 
scopic representations of the club, head at each point 
to permit visual observati istantaneous club - 
head position relativ path at each of a 
plurality of arrested path includ 
ing that at which contact is had with the ball. 7. A device for measuring the impact velocity of a 
moving-body striking a fixed robject-adapted to be moved 
as a result of suchsimpact and for concurrently deter 
mining the path of motion takeniby thes y Til Yak 
so moved subsequent to impact comprising iaiplurality 
of lightsensitive elements positionedinistibst aline-- 
ment adjacent toilandini approximate parallelism to the 
would be adapted-to-move, means for continually illumi 
nating each-of-the-ligi *from the oppo 
site side-of-the path to produce therethrough a flow of 
current subject to salteration and interruptionattimes-of 
light beam intereeption when a body moving alongs 

clipses thesligh -- 

for initiating stroboscopic illumination of each sportion 

60 

65 tive devices, the current flow-through theilight-sensitive 
devices being-adapted to be progressively 
sequence from onesio anothers in-coi 
movement of the:golf club, along 
its impacting relationshipito-the-striking point, 
ball eclipsing the light to Sthe 3ight sensitive devices, 
means:operatingiinifesponseito the interruption of:light 
in theisequentially arrangeda light sensitive devices suc 

interripted in 
pincidences with the 
wing path-toward 

--- -- . gelf 

cessively to initiate an3illuminations of ;the stroboscopic 
light:Sources. Successively:to provide illumination of the 5. 

located in the path adapted to be 
circuit for arresting the operation of 

of the path along which the moving body is adapted. 
to move to eclipse in sequence; the light to the several 
linearly alined 'light-sensitive elements:and means for 
causing such stroboscopic illumination to shift and pro 
gress along sequentially changing-segments of the path. 
along which the body moves until the light illuminating: 
the last of thealinearly alined light-sensitive: elements. 
has been eelipsed by theimoving ibody, and sacfirst con 
trol circuit connected to respond to the:alteration of cur 
rent flowingone of the:light sensitive elements upon:light 
eclipse theretosand adapted to bec 
concurrently with the sieclipsing 

taken by the moving 
body to strike the fixed 6bject, and a second-control 

e first named 
controllicircuit at a time period: when the moving body: 
Would transform the fixed object into a moving object: 

moving body . . 

arried into operation 
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whereby the velocity of impact of the fixed object by 
contact of the moving body therewith is measured. 

8. In a golf trainer device, the combination comprising 
a plurality of stroboscopic means for illuminating selected 
substantially adjacent regions of a path along which the 
head of a golf club is adapted to be moved to strike a 
golf ball, a plurality of alined light-sensitive elements 
positioned approximately adjacent and parallel to the 
optimum path of motion of the club head and located in 
the region wherein the club head is adapted to impact 
the ball, means for continuously illuminating the light 
sensitive elements from the opposite side of the path for 
initiating and maintaining normally a current flow of gen 
erally constant value through the light-sensitive elements, 
said current flow being adapted to be interrupted in se 
quence from one light-sensitive element to another in 
coincidence with the motion of a golf club head along 
a path between the light-sensitive elements and the illumi 
nating means, and means responsive to an interruption 
in current flow through the light-sensitive elements due 
to the club head producing an interruption of light to 
initiate the operation of the several stroboscopic illumi 
nating means in sequence and in coincidence with the 
golf club head motion, whereby along such illuminated 
path a rapidly moving golf club head may be visually 
observed as if arrested in its motion at progressive chang 
ing points in the region of impact and in accordance with 
its rate of motion therealong. 

9. In a golf trainer device, the combination comprising 
a plurality of stroboscopic means arranged adjacent to a 
swing path of a golf club for illuminating selected regions 
thereof at a sequence of points adjacent to which the 
head of a golf club is adapted to be moved to strike a 
golf ball, a like plurality of allined and normally illumi 

O 

5 

20 

25 

30 

14 
nated light-sensitive elements positioned approximately 
adjacent to and parallel to the optimum path of motion 
of the club head and located in the region wherein the 
club head is adapted to impact the ball, means for initiat 
ing and maintaining normally a current flow of generally 
constant value through each of the light-sensitive elements, 
said current flow being adapted to be progressively inter 
rupted in sequence from one light-sensitive element to 
the other in coincidence with the motion of a golf club 
head to impact a ball eclipsing the illuminating light to 
Said light-sensitive elements, means responsive to an in 
terruption in the current flow through each of the light 
sensitive elements to initiate the operation of a therewith 
related and connected stroboscopic illuminating means in 
coincidence with the timing of the golf club head motion, 
whereby along such illuminated path a rapidly moving 
golf club head may be visually observed as if arrested in 
its motion at progressively changing points in the region 
of impact, and means responsive at the start and termina 
tion of club movement within the impact region to meas 
ure the club head velocity. 
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