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ily invention pertains to regulating timepieces 
and more particularly to a simple method of 
and apparatus for quickly regulating watches 
and other chronometers. 

s It is an object of my invention to provide a 
simplified watch regulating system utilizing an 
adjustable time retarding device for audibly con 
paring the operation of a watch to be regulated 
with a standard watch whereby complicated vis 

A0 tial indicators and rotating elements are elimi 
Rated. 

It is also an object of my invention to provide 
a simple watch regulating system for comparing 
the operation of a timepiece which is to be reg 

is ulated with the operation of a standard time 
piece which comprises means for impressing im 
pulses from one watch, arranged for conveniently 
regulating, upon one ear of an operator through 
adjustable time retarding means, from an am 

20 plifier having an adjustable volume control, and 
ineans for holding the other watch directly upon 
the other ear of the operator. 

It is a further object of my invention to pro 
wide a simplified method of regulating timepieces 

25 by comparing the operation of a timepiece which 
is to be regulated with a standard timepiece by 
applying the sound of the ticks of one timepiece 
directly to the ear and applying the ticks of the 
other timepiece through an adjustable time re 

30 tarding device to the other ear whereby a bin 
aural balance may be obtained, observing the 
relative operation of the timepiece after the bin 
aural balance has been obtained and thereafter 
adjusting one of the timepieces to maintain the 

3.5 binaural balance. 
The invention itself, however, both as to its 

construction and method of operation, together 
with additional objects and advantages thereof, 
will best be understood from the following de 

40 scription of specific embodiments, when read in 
Sction with the accompanying drawing, in 

Which 
Figure 1 is a diagrammatic view representing a. 

watch regulating system arranged in accordance 
45 with my invention; and 

Figure 2 is a detail view illustrating a watch 
holding device for supporting a standard watch 
on the ear of the operator. 

Referring more particularly to Figure 1 of 
50 the drawing, it will be seen that a watch regu 

lating system arranged in accordance with my 
invention comprises generally a sound pick-up. 
microphone upon which a watch 3 to be reg 
ulated is conveniently placed, an interconnected 

sis electronic anpfying device 5 and associated 

adjustable time retarding units A and B from 
which the amplified impulses are transmitted 
to a sound reproducing device 7 such as a tele 
phone receiver on a suitable headband f$. 
The microphone is preferably a piezo-elec- 5 

tric type and the sound reproducing telephone 
receiver 7, which is supported upon the ear of 
the operator, is likewise preferably a piezo-elec 
tric type having accurate response to the higher 
frequencies. The interconnecting electronic am - 0 
plifier 5 is likewise selected to have similar high 
fidelity characteristics for the higher frequencies 
in order that the accurate obtaining of a bin 
aural balance may be facilitated and it Con 
prises a volume controller 6 for varying the 15 
amplification thereof, as by varying a resistor 
connected into any suitable part of the ampli 
fier circuit, in a Well known manner. Ampli 
fiers are obtainable on the market which are 
provided with volume controllers and Such an- 20 
plifiers, per se, form no part of my invention. 
In assembling the units of my system the piezo 
electric sound pick-up device f is coupled to the 
input circuit of the amplifier by any suitable 
coupling means, which may comprise a resistor 25 
2 which is connected in circuit 22, 23 with the 
pick-up device , and a coupling condenser 25 
which is connected between one end of the re 
sistor and an input terminal of the amplifier. 
The other end of the resistor 2 is connected to 30 
the other input terminal of the amplifier through 
a suitable conductor 27. 
The time retarding devices, A and B, Con 

prise time delay networks including inductances 
3 connected in series relation through intercon- 35 
necting conductors 33 and associated with by 
passing condensers 35 which are connected across 
between the interconnecting inductance conduc 
tors 33 to a conductor 37 which extends directly 
to the retarding devices A and B from the am- 40 
plifier 15. From the junction conductors 33 be 
tween the series connected inductances 3 ? of the 
first retarding device A, conductors 39 are con 
nected to the contacts 4 of a multiple position 
Switch comprising a brush 43 novable to selec- 45 
tively engage the contacts 4 whereby various 
Sections of the retarding network may be switched 
in or out of the circuit. From the movable brush 
'43 of the switching means associated with device 
A a conductor 45 extends to the input end of the 50 
network of the Second time delay device B which 
may be of similar construction. From the junc 
tion point of series connected inductances 47 of 
the second retarding device B, conductors 49. 
are extended to the stationary contacts 5f of a 55 
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second multiple position switch comprising a 
movable brush 53 from which the output con 
ductor 55 extends. By suitably selecting the in 
ductances and condensers of the time retarding 
device A, large units of retardation may be 
thereby provided. In the device B the induct 
ances and condensel's are preferably so selected 
that very Small units of time-delay are intro 
duced thereby. Thus it will be readily under 
stood that by properly adjusting the two switches 
and Selecting suitable combinations of coarse 
units and fine units connected in series relation 
a very fine adjustment of time retardation may 
be conveniently obtained by the operator. 
For convenience the adjustable switches 43 and 

53 are preferably mounted adjacent whereby the 
operator may conveniently adjust the movable 
brushes of one and then the other to obtain a 
precise balance. It will be understood that vari 
ous other forms of time-delay network may be 
utilized in the time-delay devices, if desired, and 
also additional banks of time units may be pro 
Vided in series connected relation. The time-de 
laying Sections A and B are well-known in the 
electrical arts, and the applicant does not claim 
to have provided any improvement therein. 
From the last time-delay device of the series, the 
delayed impulses are impressed through conduc 
tors 37 and 55 upon the input of a second ampli 
fier unit 57, having a volume controller 58, by 
means of which they are amplified to a desired 
level. From the output of the second amplifier 
unit 57 the impulses are transmitted by suitable 
conductors 59 and 6 to the sound reproducing headphone . 
The other member of the headset comprises a 

holder for supporting a watch correctly upon the 
other ear of the operator. This watch is prefer 
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ably the standard watch with which the operator 
Wishes to compare the operation of the watch 
Which is to be regulated. 
As shown in Figure 2, the watch-supporting 

holder comprises a circular disc shaped casing 63 
having a cavity in one side thereof for receiving 
the standard watch 65. The Watch-receiving 
cavity is preferably lined with felt or other fi 
brous material 67, and it is partially closed 
around its open side by a cap 69 which fits over 
the open edge, the adjacent engaging surfaces 
being cooperatively threaded. The lower rim of 
the casing 63 is provided with a cut-out portion 
or slot into which the stem 73 of the standard 
watch 65 is inserted when it is placed within the 
casing. The cover 69 is then-screwed upon the 
casing 63 to hold the watch firmly in position. 
The casing is pivotally supported between the 
ends 74 of a U-shaped bracket 75 on a shaft 
which pivotally slides through bearings 79 on the 
headband 9 in the manner usual with head phones. 
In operation the Operator places the watch 3 

which is to be regulated upon the piezo-electric 
Sound pick-up device ff. He then puts on the 
headset and listens simultaneously to the ticks 
of the two watches. By properly adjusting the 
volume control on either amplifier, the volume or 
intensity of the Sounds applied to the ears is ad 
justed to be substantially equal from both 
Watches. The operator then adjusts the time 
delay devices A and B until the ticks of the two 
timepieces are accurately synchronized when the 
sound will seem to be centered directly in front 
of him. The Sounds are then binaurally bal 
anced. By thus utilizing the operator's binaural 

75 sense it is possible to very accurately determine 

when the sounds are precisely synchronized be 
cause the operator will be conscious of a time 
variation of a very short interva) of the order of 
One ten-thousandth of a second O. eSS. 

After having obtained a binaural balance the 
operator continues to listen, and as one watch 
runs slightly faster than the other its ticks Will 
Soon become relatively advanced and the effect 
will be as though the source of Sound was mov 
ing from in front of the operator toward the side 
corresponding to the ear associated with the 
faster timepiece. If, for example, the test Watch 
f3 is running ten seconds fast per day it will gain 
one one-thousandth of a second in less than nine 
Seconds, and one one-thousandth of a Second 
variation is sufficient to create a very notice 
able unbalancing effect. The operator is thus 
enabled to very quickly ascertain the accuracy 
of the tested watch with reference to the Stand 
ard Watch. 

After making this determination the operatpr 
now makes the proper adjustments on the tested 
Watch 3, which is lying conveniently on the 
Sound pick-up device, and then again repeats 
the test to determine the results. In accordance 
with my invention a number of adjustments and 
tests may be conveniently completed in a few 
minutes, and the watch is regulated to the de 
Sired degree of accuray while the customer Waits, 
*hereby avoiding the inconvenience of depriving 
he customer of his Watch or the necessity of 
providing a second watch for the use of the 
customer for several weeks. 
The piezo-electric Sound pick-up device and 

the piezo-electric headphone have very good high 
frequency response characteristics, thereby mak 
ing it possible to obtain accurate binaural bal 
ancing in my system. Furthermore, these de 
vices are not magnetic and may be used without 
danger of magnetizing the timepiece. Suitable 
devices of this type are available on the market 
and form no part of my invention. 

It will be seen that I have provided a simple 
system whereby the binaural sense may be uti 
lized for facilitating tine quick adjustment of 
Watches or other timepieces whereby the tested 
watch is conveniently disposed, the operator's 
hands and visual attention are free for conven 
iently adjusting the timepiece, and visual indica 
tors and rotating members are eliminated. 

Aside from the Specific embodiments of the in 
vention herein shown and described, it will be 
understood that numerous details may be altered 
or omitted without departing from the Spirit and 
scope of the invention as disclosed and claimed, 
and that I do not desire to limit the invention to 
the exact arrangements as herein set forth. . 

I claim as my invention: 
1. A testing device having in combination, a 

head-band, a watch holder mounted on said 
head-band for holding a Watch adjacent One ear 
of a wearer, a telephone receiver secured on Said. 
head-band for disposal adjacent the other ear 
of the wearer, means coupled with said telephone 
receiver for energizing it ia accordance With the 
operations of a mechanism to be tested compris 
ing, a sound pick-up device arranged for Con 
venient disposal adjacent said mechanism for 
translating sound impulses into electrical im 
pulses, and adjustable time delaying means in 
terconnected between said pick-up device and 
said telephone receiver. 

2. In watch testing apparatus the combination 
of, means for holding a watch to one ear of an 
operator for listening directly thereto, means for 
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adjustably retarding the generated impulses from 
another watch, and means for separately apply 
ing the retarded impulses to the other ear of the 
Operator whereby a binaural balance may be ob 
tained between the sound impulses created by the 
operation of two watches irrespective of the re 
ative phase relations of the watches. 

3. In watch testing apparatus the combination 
of, sound pick-up means on which a watch may be 
placed in a position convenient for regulation, 
means for adjustably retarding the ticks received 
by said sound pick-up means, means for apply 
ing the retarded ticks to one ear of an operator, 
and means for Supporting a standard watch di 
rectly upon the other ear of the operator where 
by the frequency of operation of the first men 

, tioned Watch may be conveniently compared with 
said standard Watch. 

3 
4. The method of comparing the operation of 

a timepiece to be tested with the operation of 
a standard timepiece which consists in, operating 
said timepieces simultaneously to produce in 
pulses in accordance with the respective Opera 
tions thereof, retarding the impulses from one 
of Said timepieces into synchronous relation with 
the impulses from the other timepiece irrespec 
tive of the relative phase relation of the time 
pieces, and ascertaining the operating condition 
of the tested timepiece by synchronously com 
paring the impulses from said timepieces irre 
spective of the operating phase relations thereof 
whereby an ordinary accurate timepiece may be 
utilized as a standard timepiece if desired. 

FREDERICK T. HECKS. 
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