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This invention relates to an electrically oper 
ated foul indicator for bowling alleys and has 
for its principal object the provision of a simple 
and efficient device which will give a positive sig 

5 nail when any type of foul is committed and yet 
which will require no change whatsoever in the 
bowling surface or its runway approach; which 
Will be entirely invisible and which will not re 
quire the manual closing of electrical contacts. 

10 or the actuation of any moving or mechanical 
parts whatsoever; and which can be quickly and 
easily installed on present alleys without requir 
ing any changes of any nature in the construction 
thereof. 

15 other objects and advantages reside in the de 
tail construction of the invention, which is de 
signed for simplicity, economy, and efficiency. 
These will become more apparent from the fol 
lowing description. 

20. In the following detailed description of the 
invention reference is had to the accompanying 
drawings which form a part hereof. Like nu 
merals refer to like parts in all views of the draw 
ings and throughout the description. 

25. In the drawings: . . . . . . . . . . . . v 
Fig. 1 is a fragmentary plan view of the foul 

line portion of a pair of typical bowling alleys, 
illustrating the relative positions of the actuating 
members of the improved foul indicating device. 

30 Fig. 2 is an enlarged longitudinal section 
through the foul line of an alley, taken on the 
line 2-2, Fig. 1. 

Fig. 3 is a simplified circuit diagram illustrat 
ing the electrical circuits between the Operating 

35 elements of the device. 
Fig. 4 is a circuit diagram of the circuits em 

ployed in the foul signal amplifier and relay box 
Of the indicator. 

- Fig. 5 is a similar diagram illustrating the cir 
40 cuits employed in the oscillator for furnishing 

amplified oscillating current to the device. 
In Fig. 1 of the drawings typical parts of a 

bowling alley are indicated by numerals as foll 
lows: alley bed 0, runway ft, foul line strip 2, 

45 gutters 3, and side wall 4. The usual alley is 
supported from a suitable sub-floor 5, which 
may be on wooden leveling stringers 6. The 
foul line strip 2 consists of a strip of dark col 
ored fiber or wood which is mortised into the sur 

50 face of the alley to divide the polished surface 
of the alley bed O from the runway . 
To apply the improved foul indicator to an 

alley, the usual foul line strip 2 is removed, 
a first electrical pickup conductor 7, Consisting 

55 of a copper wire or copper strip is laid in the 

f 

bottom of the strip receiving mortise, as illus 
trated in Fig. 2. The foul strip 2 is then re 
placed over the pickup conductor and brought 
flush with the alley floor. The pickup conduc 
tor could, if desired, be incorporated on or with as 
in a special foul strip, but is more cheaply and 
easily installed as an independent member held 
in place in the mortise by the usual foul strip. 
A second pickup conductor 8 is placed be 

neath the alley bed to parallel to the foul strip 10 
2 and approximately six inches ahead of it. 
There may be more than one of these, placed 
approximately six-inches apart and as far down 
the alley as necessary, to detect a foul having 
been made ahead of the foul line. s 
An energizing plate 9 is positioned beneath 

the runway, preferably between the first and 
second leveling stringers. 6 just back of the foul 
strip 2. The energizing plate may be formed 
in any desired manner to produce a metallic 90 
electrical conducting area. It may be a metal 
lic plate, metallic paint, a series of wires, or a 
metallic screen. The energizing plate extends 
the full width of all the alleys in the room. The 
pickup conductors 7 and 8 extend only the SS 
width of each alley bed. This device will work 
without plate 9 and in some installations may be 
installed without it since it is connected to earth 
ground and the ground may act as an energizer. 
In case the indicator is being installed on presao 

ent alleys the second pickup conductor 8 and 
the energizing plate 9 can be pushed between 
the alley bed and the sub-floor 5. Wooden 
clamping strips 20 can then be forced beneath 
the plate and the conductor to clamp, them 35 
tightly against the bottom of the alley bed as 
shown in Fig.2. . . . . . . . . The device is operated by constantly impress 
ing a high frequency oscillating current on the 
energizing plate. Since the energizing plate is 40 
grounded, the impressed current is in relation tor 
chassis potential, and not earth ground. This 
current flows to and is picked up by the pickup 
conductors T and 18. When a bowler, stands 
over the energizing plate, this current is im- is 
pressed on his body and when his foot passes 
diver the first pickup conductor 7 at the foul 
line the bowler's body acts to shunt a small flow 
of current, through body capacity, to the pickup 
conductor 7. This increase in current is am- 50 
plified sufficiently to energize the solenoid of a 
relay for closing a signal circuit to give an au 
dible or visible signal that a foul has been come. 
mitted. . s. 
A foul will be committed even though the foul iss 
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2 
line is not touched, should the bowler allow his 
hand or other part of his body to touch the 
alley bed ahead of the foul line. In Such a case 
the current flow to the Second pickup conductor 
8 will be increased and since both conductors 

are connected together by a bridging conductor 
2, this will have the same effect on the oper 
ation of the signal circuit. A signal conductor 
28 leads from each set of pickup conductors. 
The signal conductors are encased in metallic 
tubing or shielding 29 to prevent capacity inter 
ference at any point other than the foul line. 
Any suitable circuits may be employed for 

furnishing the oscillating current and for trans 
lating the electrical impulses received by the 
pickup conductors into sensible signal means. 
In this embodiment a relay box 22, a signal 

amplifying set 23, an electric bell 24, and a sig 
nal lamp 25 are employed for each alley. Re 
lays in the boxes 22 control the bells and lamps 
through bell circuits 26 and lamp circuits 27, 
respectively. 
In respect to chassis potential of the device. 

Current is impressed on the energizing plate 9 
from a suitable amplifying oscillator Set 30 
through an energizing lead 3 which is grounded 
as indicated at 32 to establish a Zero potential 
in relation to earth ground in Order to Con 
form with wiring regulations. The shielding 29 
is grounded to the chassis of the device by means 
of a ground lead 37. 

Direct current for the bias and plates of the 
tubes of the sets 23 and 30 is supplied by means 
of rectifying power packs 33 and 34, respectively, 
of the usual construction. Alternating current 
at reduced voltage for operating the tube fla 
ments, the relays and the bells is supplied by a 
suitable transformer 35. Current for the power 
packs, transformer, and lamp circuits is received 
from the regular f0 v. house current as indi 
cated at 36. 
The amplifying Oscillator circuit is standard 

for supplying an oscillating frequency in the high 
audio range. Briefly, it consists of a Vacuum 
tube 38, which with its associated circuit acts aS 
an oscillator to supply high-frequency current. 
to a transformer 39 which amplifies the current 
and supplies the grid circuits to two or more am 
pifying tubes 40 and 4. The amplified current 
is then fed to the primary of a step-up trans 
former 42. One side of the Secondary of the lat 
ter transformer is connected through the lead 
3 to the energizing plate 9. The other side is 
connected to the negative side of the plate power 
supply for the oscillator tube and to the shielding 
29. The shielding 29 for all of the signal con 
ductors 38 is electrically connected together by 
a common connector 43. 
The foul signal sets 23 each comprise a typical 

amplifying circuit employing suitable 2 inplifying 
tubes 44. The signal conductor 28 of each alley 
is connected to the input grid circuit of the first 
amplifier tube of the tubes 44 whereby the in 
crease in voltage therefrom is greatly amplified. 
In actual practise, the tubes 44, are biased to give 
a plate current cut-off when no one is in a foul 
ing position so that when a foul is made, the 
increase in current in the plate circuit of the 
tubes increases from zero to the maximum for 
the given input signal. The plate Output of each 
signal amplifying set is carried to its associated 
relay box 22 through Suitable relay energizing 
leads 45. The relays may be mounted on the 
Same chassis as the signal amplifiers, Oscillator 
and power Supplies, 

2,214,274 
Each relay box contains a primary relay 46 

and a secondary relay 41. The primary relay 
closes a contact 48 which is in circuit with the 
Solenoid of the Secondary relay 47 and which is 
also in circuit with the signal bell 24 for that 
alley. Therefore the first result of the increased 
potential due to the commission of a foul is to 
cause the primary relay to close the bell circuit 
and to actuate the secondary relay 47. The 
latter closes a contact 49 in circuit with the foul lo 
indicating lamp 25 of that alley. The relay 47 
is of the delayed opening type having an escape 
ment or dash pot Such as diagrammed at 50 
which will hold the contact 49 closed after, the 
supply contact 48 has opened. Thus, when a 15 
bowler leaves the fouling position, the bell will 
cease to Operate but the lamp will remain illu 
minated for a preset interval. 
Since the energizing plate 9 is connected to 

an earth ground at 32, and since one side of the 
Secondary of the step-up transformer 42 is con 
nected to the sheath of the signal conductor 28 
while the other side of the secondary is con 
nected to the negative of the plate supply, the 
metal chassis for the equipment in the oscillator 25 
amplifier will be above ground potential by the 
amount of voltage acroSS the energizing trans 
former Secondary. For this reason the chassis 
must be insulated from its metal cabinet. The 
cabinet however may be grounded to earth. 

In Some alleys, the side wall 4 is so close to 
the end alley that a foul may be committed by 
the bowler's hand on the wall. To indicate such 
fouls, the two pickup conductors at the end alley 
may be continued upward within or on the side 
Wall 4, as indicated at 5, so that any contact 
with the wall beyond the foul line, by the bowler's 
hand or body will give an audible and visible 
foul indication. . w 

While a specific form of the improvement has 
been described and illustrated herein, it is de 
sired to be understood that the same may be 
varied, within the scope of the appended claims, 
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without departing from the spirit of the inven 
tion. 

Having thus described the invention, what is 
claimed and desired secured by Letters Patent is: 

1. A foul indicator for bowling alleys compris 
ing: a pickup conductor positioned parallel to 
the foul line of the bowling alley; a metallic so. 
energizing conductor positioned adjacent the bed 

45 

of the runway near said foul line; means for im 
pressing a high frequency oscillating current on . 
said energizing conductor so that the capacita 
tive effect of the bowler's body will transfer cur 
rent from the energizing conductor to the pickup 
conductor; means for amplifying the current re 
ceived by the pickup conductor; and means ac 
tuated by the amplified current for giving an 
indication of the increase in voltage. 

2. A foul indicator for bowling alleys compris 
ing: a pickup conductor positioned parallel to 
the foul line of the bowling alley; a metallic 
energizing conductor positioned adjacent the bed 
of the runway near said foul line; means for 6 
impressing a high frequency oscillating current 
on said energizing conductor so that the capaci 
tative effect of the bowler's body will transfer 
current from the energizing conductor to the 
pickup conductor; means for amplifying the cur- to 
rent received by the pickup conductor; a relay in 
circuit to be actuated by the amplified current 
and a signal circuit closed by said relay. 
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