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This invention relates to a golf practice device, and more 
particularly to a device for analyzing the swing of the golf 
club with respect to the velocity of the club head during 
a portion of the swing. 

In some phases of the game of golf it is important to 
obtain maximum distance in the ?ight of the ball. Other 
things being equal, that distance is proportional to the 
velocity of the club head at the time of impact; and it 
is frequently desirable to determine how much that veloc 
ity is affected by varying one’s stance, grip or backswing. 
While there are many practice devices involving the actual 
hitting of a real or simulated ball to get an indication 
of the distance it would travel, such devices do not per 
mit the velocity of the club head to be measured inde 
pendently of other factors aifecting the ?ight of the ball, 
such as the material of which the ball is constructed, the 
angle of attack of the club at the moment of impact, etc. 
Other devices that do measure the velocity of the club 
head alone require the use of high speed sequential photo 
graphs, which are costly and time consuming. 

it is accordingly among the objects of this invention to 
provide a golf practice device'that will permit the velocity 
of the swinging club head to be measured between any 
two predetermined points in the arc of its swing without 
the necessity of actually hitting a ball, that can be cheaply 
made, and that will be inexpensive and simple to operate. 
Other objects will appear from the following description of 
the invention, a preferred embodiment of which is shown 
in the attached drawings,‘ in which _ 

Fig. 1 is an isometric drawing of one form of the 
physical device; ' 

Fig. 2 is a schematic circuit diagram showing theelec 
trical elements involved in its operation; 

Fig. 3 is a modi?ed schematic circuit diagram incorpo 
rating an automatic, resetting circuit; 

Fig. 4 is an isometric drawing of a modi?ed form of 
the physical device, shown in Fig. 1; 
' Fig. 5 is a vertical section along the line V--V of 
'“ig. 4; , 

Fig. 6 is a schematic circuit diagram of the device of 
Fig. 4; 

Fig. 7 is a supplemental wiring diagram of a portion of 
the same device; 

Fig. 8 is a wiring diagram of an automatic resetting 
circuit that can be incorporated in the circuit of 6; 

Fig. 9 is a wiring diagram on another‘form of .auto 
matic resetting circuit that can be substituted for that 
shown in Fig. 8.. ' 

Broadly, the present invention comprises an electrical 
circuit, including a pair of circuit actuating means and a 
condenser, in which the circuit actuating means are mount 
ed to be operated in sequence by a swinging golf club 
head during successive stages of its swing. The’ time in 
terval between their operation, which is inversely porpor 
tional to the velocity of ‘the club head, is measured by 

~ timing circuit means for .varying the potential on the con 
denser at a predetermined rate during that interval, and 
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by indicating circuit means for measuring 
change inthat potential. ‘ 

Referring to Fig. 1, one embodiment of the golf prac 
tice device includes a platform 1, provided with two 
switches generally designated as S1 and S2. Each switch 
includes a conducting post 2, which is mounted at one, 
end of the platform and extends vertically above it, and 
a horizontally extending spring wire 3, adapted to make 
electrical contact with the adjacent post. The inner end 
of each spring wire is turned downward and formed into 
a coil spring 4, the lower end of which is mounted on the 
platform, the function of those coil springs being to 
urge the spring wires 3 into electrical contact with their 
adjacent posts 2. The outer ends of both of the spring 
wires are preferably turned upward to present two verti 
cally extending wire portions 6, spaced apart a prede 
termined distance and positioned in the normal arc of a 
swinging golf club head. In other words, if an operator 
(not shown), standing to the left of and facing the plat 
form in Fig. 1, swings a golf club in the normal fashion, 
the head of that club will ?rst engage portion 6 of switch 
S1 and a moment later will engage the corresponding 
portion of switch S2. In each case, the switch is opened 
by its engagement with the club head and closed a moment 
later by the action of its coil spring 4. It will be readily 
apparent that the interval of time between the openings 
of switch S1 and switch S2 will be inversely proportional 
to the velocity of the club head between portions 6 of 
those two switches. ~ 

That velocity is measured by means of the electrical 
circuit shown in Fig. 2. Switches S1 and S2 are there 
shown diagrammatically as part of a circuit, including a 
source of direct current E, voltage-dividing resistances 
R1 and R2, a delayed action relay X, a condenser C, 
a triode vacuum tube V, a meter M, ?xed resistances R3 
and R5, and a variable resistance R4. The various ele~ 
ments just mentioned are interconnected as shown in Fig. 
2, and operate as follows. 
With switches S1 and S2 both in their normally closed 

positions, the operator closes a battery switch S and then 
momentarily closes a foot-operated switch S5. The cir 
cuit through the coil 12 of relay X is now closed; and that 
relay is energized, locking itself in energized position 
through the closing of its armature switch S4, so that relay 
remains energized after foot switch S5 is released. Re 
sistance R1 (and the coil of relay X) and resistance R2 
now act as a voltage divider in establishing through closed 
armature switch S3 a reference potential or charge on 
condenser C, which is also connected to the grid 11 of 
vacuum tube V. That tube, together with resistance R5, 

the resulting 

. forms one branch of a bridge circuit; the other branch 
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includes resistance R3 and variable resistance R4. Con 
nected across this bridge is meter M. Variable resistance 
R4 is initially adjusted to cause meter M to register a 
predetermined value, corresponding to the reference po 
tential on condenser C. " c j 

The operator then swings the golf club in the usual 
manner. As the club head descends and comes in con 
tact with portion 6 of switch S1, that switch is opened. 
Thereupon, the charging circuit to the condenser C, 
through the. coil‘ of relay X and through resistance R1 is 
opened; and condenser C will begin to discharge through 
resistance R2 at a de?nite rate determined by the time 
constant of the R2-C circuit. That circuit includes 
switch S3 (which, for the reasons given below, remains 
closed during the interval between the sequential open 
ings of switches S1 and S2) and closed switch S2. A 
moment later, when the club head contacts the portion 
6 of switch‘S2 and opens that switch, resistance R2 is 
removed from across condenser C, which thereafter dis 

7 charges very slowly through high impedance leakage 
paths, so that for practical purposes its potential does 



. any set of operating conditions. 
. normal swing of a golf club,.the usual range ofrvelocity 

7 released. 
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‘not substantially change for’ a short period. This per 
mits sufficient time for the operator to complete his ' 

, swing, including the normal follow through, and read 
the meter M. That meter will indicate the change in 
potential of condenser C during the interval when the 
condenser was discharging through resistance It 
will be obvious that the longer that interval, which is 
initiatedby the openingv of switch S1 and terminated by 
the opening of switch S2, the greater will be'the discharge 
of condenser C, and lower will be its potential at the 
end of that interval. in other words, the change in that 
potential will be inversely proportional to the velocity 
of the club head. ' 
-~‘The function of relay X is to allow electrical resetting 
of the circuit; another function is to provide for adequate 
continuation of the open circuit conditions initiated by 
the opening of switches S1 and S2. ‘For proper circuit 
operation, this relay must possess certain time lag char 
acteristics, such that the minimum time for the opening 
of its armature switches S3 and 54 after the current is in 
terrupted to the energizing coil by the opening of switch 
S1 will be longer than the time interval to be measured. 
Further, this timelag'must not be greater than the time 
it takes ‘for either switch S1 or switch S2 to reclose after 
being opened. ’ in other words, coil spring 4 forming 
part of switch‘ S1 should not return that switch to its 
closed position against conducting post 2 until after switch 
S2 has been opened, and relay X should not release its 
armature switches S3 and S4 until after switch S2 is 
opened, but should do so before either switches S1 or S2 
are reclosed. The foregoing limits in the operation of 
relay X and switches Slpand S2 can be calculated for 

of the club head at the bottom of the swing is from 60 
to.l80 miles per hour, or from 88 to 264- feet per sec~ 
end. If the portions 6 of switches S1 and S2 are assumed 
to be four inches apart, the time reuired for the club 
head to traverse that‘ distance at the extreme velocities 
given above would be from .0038 second down to .0013. 
‘second. It will usually take atleast 10 milliseconds (.01 
second) for either switches S1 or S2 to return to their 
normal closed positions. Preferably, the moment of 
inertia of the wires 3 of each of those switches is such 
that up to one secondvor more will elapse between the’ 

For example, in they 
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order of several seconds, su?icient to permit the operator 
to read the meter M after completing his swing, as de 
scribed in connection with Fig. 2. In place of the re 
setting foot switch S5 of Fig. 2, there is substituted in Fig. 
3 an automatic resetting circuit that includes additional 
resistances R6 and R7, a second condenser C1 and a gas 
triode tube V1. Those elements are connected as shown 
in Fig. 3, with resistance R7 acting as a current limiting 
resistor for the grid of the triode V1. In addition, the 
delayed action relay (the characteristics of which are 
otherwise unchanged) is'proyided with an extra contact 
so, which is closed when that relay is deenergized and 

, open when that relay is energized; and resistance'Ri is 
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opening of either switch and its subsequent reclosing. 7 
Under the foregoing conditions, if the reclosing timerof 
switches S1 and S2‘ is made to be greater than 0.5 second, 
then the ‘relay can be selected that will release anywhere 
in'the- range from .0038 to 0.5 second after current to 
the-relay coilris interrupted. I 

’ vWhen relay X is used as above described, it will, re 
lease its armature switches S3 and S4 after S2 has been 
opened but before either S1 or 82- has reclosed. Upon 

' such release, and after the reclosing of switches S1 and 
S2, the-circuit is in the‘same condition as it was initially. 
and may again be reset ,‘fora second swing of the golf' 
club by momentarily closing foot switch S5. If, on the 
other hand, it is not desired to reset the device electricah 
1y, but to do so mechanically or manually, it is possible 
with slight modi?cations in the structure of switches. 51 

' and S2 to entirely eliminate the delayed action relay X, 
in which case switch S2 would be connected to vthe up-. 
per terminal of condenser’ C directly, rather than through 
switch S3 as shown in Fig. 2; and the upperterminal of 
resistance R1 wouldbe connected to conductor 15 di 
rectly, rather than throughrelay X. The only modi?ca 
tion in switches S1 and S2. would thenybe to provide, 
mechanical means, such as a latch, that would act to re— 
tain those switches in their open ‘position, after they had 

50 

60 

65 

once been opened by the club head, until mechanically ‘ 

The modi?ed circuit shown in Fig. 3 will be preferred 
in‘many instances because it provides for ‘automatic re 
setting of the device after an interval of time, on the 

now connected in seriesbetween switch S4 and the coil 
12 of relay X, instead of (as in Fig. 2) between the coil 
of that relay and switch S1. However, resistance R1 (and 
the relay coil) and relay R2 still act as a voltage divider 
forchargingcondenser C. The. other elements in Pig. 3 
correspond to those in Fig. 2 and'are similarly designated. 
The operation of the automatictresetting circuit of Pig. 

3 is as follows. ‘When battery switch 5 is closed, the cir 
cuit path to condenser C1 is also closed.’ On one side 
of the condenser, that path follows conductor 15', closed 
switch S6, resistance R6 and conductor 16; on the other 
side of condenser C1, the path follows conductor 17. As 
a result, condenser C1 is charged at a definite rate deter 
mined by the time constant of the Ré-r-Cl circuit. A 
constant is chosen for that circuit that will charge con 
denserCl to the desired potential only after an interval 
of several seconds following the opening or release of 
delayed action relay X on the completion of a swing of 
the'golf club head and the sequential opening of switches 
Si and S2. This delay in the charging of condenser’ Cl 
allows sufficient time for the observer to read meter M 
after completing his swing. When‘the potential on con 
denser C1 has increased to the desired point, which is 
the voltage necessary to ignite or ?re the gas triode V1, 
the condenser will ' discharge through that triode and 
through the series connected elements 32, closed switch 
S1 and coil relay X. While this discharge current has a 
hioh valueffor only a short period of time, condenser C1 is 
chosen with. su?icient capacity to assure that its dis 
charge current will momentarily energize relay X, there 
by closing its armature switches including the switch S4 
that locks the relay in its energized position. Thereafter, 
the operation of the circuit in measuring the velocity of 

_ the swinging club headis the same as has been previously 
described in connection with the circuit of Fig. 2 after 
the relay in the latter circuit was locked in its’ energized 
position by the momentary closing of foot switch 
With the opening of switch S6 on the energizing of 

relay X, condenser C1 and the gas triode V1 are discon 
n'ected from the source of current,rthe potential of C1 has 
decayed and the gas'triode is extinguished until the re 
setting circuit is again put intooperation after the release 
of relay X and the closing ot'switch S6 following the 
completion of the next swing of the golf club head. At 
the beginning of the next resetting cycle, condenser C1 
will again require a de?nite time interval to build up 
su?icient potential to again ?re the gas triode V1. 

While the time interval between the sequential openings 
of switches S1 and S2 may be measured, as described 
above, by measuring the decay of the potential on con 
denserC in the .R2—C circuit, .it will be obvious that the 
interval could likewise be measured by measuring the 
increase of potential on the condenser through a similar 
R-C-timingcircuit. In other words, it isthe measure 
ment of the change in potential that is important and 
not the direction, of that change. j_-_ 
,Manygolfers, when addressing‘ the ball and just before 

making a full'sw'ing, indulgerin a preliminary movement 
of the club head; (commonly called a l‘wagglé”) adjacent 

' the ball, presumably for the purpose of relieving muscular 
tension ‘and for resolving their ?nal stance andjgrip. This 
‘:‘waggle’5may become a’ habit and be used before even 
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practice swings. Such a golfer may‘premature'l-y “open 
switches S1 and S2 and would not be. able to'measure 
the velocity of his club head during a full swing until the 
circuit had been reset. 
The foregoing di?iculty may be overcome, without 

changing the habits of the golfer, by replacing the switches 
S1 and S2 with a sensing means that need not be physi 
cally contacted by the club head and that will provide a 
“rate” signal proportional to the velocity of the club head, 
rather than the abrupt “on-o?” signal of a contact switch. 
Such a sensing means will accordingly discriminate be 
tween diir’erent instantaneous velocities of the club head, 
and when associated with a high-pass ?lter circuit and 
the grid of a thyratron tube, will initiate the operation 
of a timing circuit in connection with the high club head 
velocities incident to a full swing, but not in connection 
with the relatively low club head velocities incident to.a 
“waggle.” A sensing means of this type can have a va 
riety of forms, such as a coilassociated with an oscillator 
circuit, whose output would be a?ected by the proximity 
of the metal in the club head; a radiation detector, used 
in conjunction with a small amount of radioactive mate 
rial applied to the club head as a signal source; or a 
light sensitive cell, whose output is a?ected by'the light 
interruption, or shadow, of’ the club head. The latter 
means, as illustrative of various forms of sensing means, 
is described below in connection with Figs. 4 to 9. 

Figs. 4 and 5 show a modi?ed form of the physical 
device that is illustrated in Fig. 1. Instead of the me 
chanically operated switches S1 and-S2 adapted to be se 
quentially engaged by the moving club head, there are 
substituted photocells L1 and L2 positioned below the sur 
face of a mat 20 in holes 21 and 22 therein. These photo; 
cells are separated a convenient distance, about four inches 
has been found satisfactory, in the line of swing of the 
club head approaching a tee 23 on the mat. A source 
of light (not shown) above the mat is adapted to shine 
on the photocells, so that the light ?uxthereto will be 
interrupted as the club head moves successively over 
the two photocells in the course of its swing. The rate 
of change in the light ?ux due to such interruption will 
obviously be proportional to the velocity of the club head 
passing over the photocells. ' 

To discriminate between different club head velocities, 
the photocells are connected in the circuit shown in Fig. 6. 
Photocell L1 is connected in series with a battery "E10 
and a resistance R8, and across L1 is, a high-pass ?lter 
circuit that includes a condenser C10, a potentiometer 
P1 and a battery E12 having its polarity reversed with 
respect to ‘battery E10. Photoce1l_L2 is connected in 
similar circuits comprising battery E11, resistance R9, 
condenser C11, potentiometer P2, and battery E13. The , 
operation of each photocell circuit as a discriminating 
means is the same, and‘ will be explained in connection 
with photocell L1 only. I - - 

With maximum light ?ux reaching photocell L1, the 
circuit is static, and there will be a’ given potential drop 
across the photocell. When the light ?ux is interrupted 
by the club head passing over the photocell, the resistance 
of the photocell increases at a rate proportional to the 
velocity of the club head, so that the potential of junction 
24, which is positive with respect to conductor 33,ywill 
increase at the same rate. The rate of change‘ of that 
potential will determine the magnitude of the voltage 
across the potentiometer P1 in the R-C ?lter circuit. In 
other words, the magnitude of the voltage ‘developed 
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across the Potentiometers P1 and P2 will be proportional ' 
to the speed of the club head as it passes successively 
above the photocells L1 and L2. Since the speed of the 
club head during a “waggle” is much less than the speed 
encountered at the bottom of even a slow full swing, that 
voltage will be correspondingly small for a “waggle” as 
compared with that resulting from a full swing. The 
potentiometer P1 has a sliding contact 25 connected to 
control grid.26 of a 'gas thyratron tube T1.v Similarly, 
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potentiometer P2 has its sliding contact 27 connected to 
control grid -28 of a second gas thyratron tube T2. By 
adjusting these, contacts, a threshold can be established 
which will provide insu?icient voltage to the control grids 
of the thyratrons to cause them to ?re during a “waggle,” 
but which will be exceeded during a full swing. Once 
the thyratron ?res, the grid loses control and the tube 
continues to ?re until its anode circuit is interrupted. 
The circuit so far described constitutes a circuit-actuating 
means that possesses “rate” discrimination between low 
speeds of the club head, which it is not desired to meas 
ure, and high club head speeds, which are to be measured. 
Assume that the club head passes ?rst over L1 above 

the threshold speed necessary to ?re the thyratron T1, 
current will then ?ow from the positive terminal of 
battery E10 through normally closed contact 29 of a 
push button switch PS and conductor 30 to anode 31 
of thyratron T1, then to the? cathode 32 of that tube, 
and through resistances R12 and R13 to a ground bus 
33 connected'both to ground and to the negative ter 
minal of battery E10. Accordingly, the cathode of 
thyratron T1 will be positive with respect to ground; 
and junction 45 will also become positive, but at a 
reduced potential because of the voltage divider action 
of resistances R12 and R13. A portion of the current 
?owing through resistance R12 will ?ow through the 
branch circuit comprised of resistance R14 and conductor 
34 to anode 35 of a diode D, and then to cathode 36 of 
that diode and through a conductor 37 to a condenser 
C26, which is also connected to the ground bus 33 by 
a conductor 38. Condenser C20 will now accumulate 
a charge in proportion to the interval of time a conductive 
path is maintained from the battery E10 through T1, 
R12, R14 and diode D. This conductive path will be 
interrupted a short interval later as the club head passes 
over photocell L2, causing thyratron T2 to ?re, bringing 
about a reversal of polarity, from positive to negative, 
of both the junction 45 and the anode 35 of diode D 
directly connected thereto. Such operation is obvious 
under the circuit conditions that resistances R12, R13, 
R14, R15 and R19 are of the same value and the voltage 
of battery B10 is" equal to that of battery E11, since 
under these conditions the IR drop across resistance 
R19 will exceed that across resistance R13. However, 
other combinations of resistance values and battery po 
tentials could be used to obtain equivalent results as 
would be obvious to anyone versed in the electronic or 
electrical ?elds. When anode 35 of diode D becomes 
negative with respect to its cathode 36, no more current 
will thereafter ?ow through that diode to further charge 
condenser C20, nor can that condenser discharge except 
through high resistance leakage paths made up of the 
circuit components. Therefore, the charge that has ac 
cumulated on condenser C20 will be a function of the 
time interval between the successive ?rings of thyratrons 
T1 and T2, which in turn will be a function of the velocity 
'of the club head in passing successively over the sensing 
elements L1 and L2. The duration of this interval is 
indicated by a meter reading on the meter M, which is 
connected in a Wheatstone bridge circuit, along with 
the triode V and resistances R3, R4 and R5, across the 
condenser in the same manner as the similarly designated 
elements in Figs. "'2 and 3, and already described. 
However, this metering orindicating circuit has a fur~ 

ther feature in association with the circuit of Fig. v6 that 
is not found in its association with the circuit of Pig. 2. 
Referring toFig. 7, there is shown a supplemental wiring 
diagram that includes cathode heaters 50, 51, 52 and 53 
associated, respectively, with the thyratron T1, diode D,‘ 
triode V and thyratron T2 of Fig. 6. These heaters are 
connected in parallel by conductors 60 and 61 to a 
source of current E14. Heater 51 of diode D is con 
nected in series with a variable resistance R18. it has 
been experimentally veri?ed that, by adjusting the heater 
current of diode .D by means of this variable resistance, 



' switch PS. 

, of thyratron T2. 
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vthe e?ects of component leakage on theehargc .accumu: 
lated by the condenser vC20 can be compensated for, to 
the extent that a charge, accumulated by that condenser ' 
in one millisecond can be held for over six seconds with 
less than ?ve percent loss. A six second period is quite 
adequate to:read, the meter after having completed a 
swing. The compensatory e?ect mentioned above, ap 
pears to result from the cancelation of two circuit char 
acteristics. If the grid 44 of triode V were left ?oating 
across condenser C26‘ without being connected, as it is, 
to the cathode 36 of diode D, a negative charge woald 
tend to build up on the condenser. as a result of minute 
grid current ?ow. On the other hand, if the cathode of 
diode D wereileft ?oating across condeuserCZt) with 
out being connected, as it is, ‘to the grid 44 of triode ‘Vs 
a positive charge would tend to develop across the con 
denser. By adjusting the heater current of diode B 
through the variable resistance R18, and thereby varying 
the cathode emission in that tube, the tendency to accumu 
late a negative charge through the grid action of triode ‘V 1' 
can be compensated for. To obtain a six'second holding 
period for the meter indicator without appreciable change 

' of reading means that the e?ective shunting ‘resistance 
across condenser C20 must be in excess of 100 megohms. 
The high shunting resistance thusre?ected allows the use 
of a relatively small value for condenser C29 and results 
in a high circuit sensitivity. A value of 0.1 microfarad 
has been used to successfully operate a single tube meter- ' 
ing circuit. . . 7 

After a swing has been completed and the meter read’ 
ing observed, it is necessary to reset the circuit. This 
can be done manually, by pushing the momentary switch 
PS to open its contacts 29 and 43. Contact 29 is con 
nected by conductor 62 in series with battery B10; and, 
when that contact is opened, the anode circuit through 
conductor 36 to thyratron T1 is broken. Similarly, the 
opening of contact'43 breaks the anode circuit through 
conductorsoii and 42 of thyratron T2. Consequently, 
when switch PS is operated, those tubes will cease to ?re, 
and the control grid of each tube will again assume control 
of the further operation of the tube. In addition, the 
removal of the anode potential from triode V, with the 
opening of contact 29, allows the grid and cathode ele 
ments of this tube to function temporarily as a diode and 

' effectively discharge condenser C20. This condenser 
could also be discharged by a shunting circuit that would‘ 
be closed by a separate set of contacts associated with 

However, such a circuit would provide addié, ' 
tional component leakage paths that might be trouble-v 
503%). 

8', in which the elements common to Fig. .6 are 
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similarly numbered, shows one method for automatically > 
resetting the circuit, as contrasted with the ,manual re-, 
setting previously described in connection with Fig. 6,; 
Here a thermal delay switch TD has its heater coil 65 
connected in series with resistance R19 and the anode 4% 

by the characteristics of relay'TD, its bimetallicelement 
opens contact d7, through which current ‘had pre 

viously been flowing from conductor 33 through conductor 
68 and coil 69 of relay Y to conductor42, ‘so that the 
contacts 29 and 43 of relay Y are normally closed. The 
opening of contact 67, therefore, ‘de‘energizes relay Y 
and releases its contacts,"thereby resetting the circuit as 
previously described in connection with Fig. 6. 

Another circuit modi?cationfor automatically reset 
ting the circuit is shown ‘in Fig. 9, where again the ele-' 
ments common to .Fig. 6 aresirnilarly numbered. Here 
a resistance R29 and a condenser C4 in series therewith 
are connected across resistances R14 and R15. ‘ Between 
the resistance R20 and condenser C4 is connectedpone‘ 
terminal of a neon lamp N, the other terminal of which 
is connected-in’ series'with a coil of a rel'ayjZ: to the 
anode 40 of. thyratronx'l'l, After this thyratronghas .?red, 

When that tube, ?res, coil éd'begins' 
'to heat up and after a-predetermined period, determined 

60 

65 

the potential developed across resistances R14 and R15 
charges up condenser C4 through resistance R20 until the 
breakdown-voltage of neonlamp N is reached. ‘The con 
denser Cd then discharges through that lamp to energize 
the coil cry-relay Z. The normally closed contacts 29 
and 43 of that relay are thereby opened to reset the 
circuit as’ previously described. ' ' 

It is among the advantages of this invention that no 
relays are employed in the timing circuit itself, since 
relays are'prone to introduce signi?cant and inconsistent 
errors measuring intervals in the millisecond range. 
Rather, time vintervals are measured by the change, at a 
predetermined rate, of the potential on ‘a condenser con 
nected into a resistance-capacitance circuit having a pre 
determined time constant. It is a further advantage 
that, while the velocity of the club head is immediately 
indicated, ‘that indication persists without change for a 
su?icient interval to permit the operator’ to complete his 
swing and examine the indicating meter at his leisure. 
Since there is no perfect electrical insulator, it is impos 
sible to-maintain 'a potential on condenser C after switch 
S2 has been opened, but the circuit arrangements shown 
in Figs. 2 and 3 provide leakage paths of such high. 
resistance that the charge on condenser C at the moment 
switch S2 is open will be substantially unchanged for a 
su?icient period to permit the operator to read the meter. 
Particularly high resistance leakage paths are provided for 
the circuit shown in Fig. 6 and its supplemental circuit 
shown in Fig. 7. A still further advantage of this 
invention is that the resettingmems are simple and posi 
tive in their operation, being eitherifully automatic when 
using the circnitsof Figs; 3 and 6 .(the latter as modi?ed 
by the circuits of Figs. 87,01‘ 9) or being controlled by a 
foot switch, or other manually operated means, when 
using the circuit of Fig. 2 or Fig. 6 above. in addition, 
the embodiment‘ illustrated in'Figs. 446 provides switch 
means that will actuate'the tirning circuit-only when the 
club head velocity exceeds a predetermined minimum, 
thereby ignoring “waggles” of the club head preliminary 
to a' full swing. ’ ' 7 

According to. the provisions of the patent statutes, 1 
have explained the principle of my invention and have 
illustrated and described what I now consider to represent 
its best embodiment. ,However, I desire to have it un 
derstood that, 'withinthe scope of the appended claims, 
the invention may be practiced otherwise than as speci? 
cally. illustrated and described. 

I claim: ,' ' 
1. A device for measuring the velocity of a swinging 

golf club head, comprising an electrical circuit including 
a source of direct current and a ?xed resistance and a 
?rst contact switch and a second contact switch and a 
condenser,» said elements being connected in series in the 
order recited, a second ?xed resistance connected across 
the second switch and the condenser, and high impedance 
potential measuring means for measuring the potential on 
the condenser, thepair' of contact switches being nor 
mally closed and adapted to be opened in sequence by 
direct physical contact with the clubhead during sue 
ce'ssive stages of its swing, whereby the decay of the po~ 
tential on‘ the condenser during the time interval be 
tween the sequential opening of those contactswitches 
will be a function oflthe velocity of the club iheadiduring 
‘that interval. ‘ ' ' ' ' i ' 

2. A device for measuring'thevelocity of. a swinging 
golf club headcornprising a pair of normally closed con 
tact switches that are adapted to be opened in sequence by 
direct physical contact with the club head during succes 
sive stages of its swing, spring means for reclosing each 
of the contact switches after both’ switches have been 
opened by contact with the moving club head, a delayed 
action .relay having an energizing coil and a plurality 
oral-mature switches controlled by the coil,‘an electrical 

‘circuit that includes .a source of direct current and a‘ 
?rstarmature switch that isuclosed when the ‘relay is ener 
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gized and a ?rst ?xed resistance and the coil of the relay 
and the ?rst and second contact switches and a second 
armature switch that is closed when the relay is energized 
and a condenser connected in series, a second ?xed re 
sistance connected across the second contact switch and 
the condenser, means for initially energizing the relay 
coil, and high impedance potential measuring means for 
measuring the potential on the condenser, whereby when 
the ?rst contact switch is ‘opened by impact of the mov 
ing club head there will be a predetermined delay before 
the relay is deenergized to‘ disconnect the condenser from 
across'the second ?xed resistance and the second contact 
switch. ' 

3 A device in accordance with claim 2, in which the 
means for initially energizing ‘the relay coil includes a 
resistor and a second condenser and a gas triode tube 
and a third armature switch of the relay that is closed 
when the relay is deenergized, the resistor and the second 
condenser being connected in series with the source of 
current through the third armature switch in its closed 
position to charge the second condenser at a predeter 

_ mined rate to a predetermined potential, the gas triode 
tube and the relay coil being connected in series across 
the second condenser, and the tube being adapted to dis 
charge when the potential on the second condenser has 
increased to said predetermined point, thereby sending a 
momentary pulse of current through the relay coil to 
initially energize the relay. ‘ 

10 
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4. A device in accordance with claim 2, in which the 

' delay in the deenergization of the delayed action relay 
after the opening of the ?rst contact switch is greater than 
the interval of time between the sequential opening of 
both contact switches but is less than the interval of time 
required for both of those switches to assume their rc— 
closed positions. 7 

5. A device in accordance with claim 1, in which each 
of the contact, switches comprises a conductor rotatably 
mounted at one end with the other end positioned in the , 
path of the swinging club head, a conducting post rigidly 
mounted adjacent to the conductor, and spring means > 
urging the conductor into electrical contact with the post. 
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