
(No Model.) ' 3 Sheets-Sheet 1. , ' 

W. D. OLNEY. 
DEVICE FOR TESTING WATGH BALANCES. 

No. 422,616. Patented Mar. 4, 1890. 

65’ ' MWW¢7 
ATTOHWEYJ' 

N. PETERS, mwmmnpm Wnhing‘or-(D. c. 



(No Model.) va Sheets—-Shéet 2. 
> W. D. OLNEY. 

DEVICE FOR TESTING WATCH BALANCES. 

N0. 422,616. Patented Mar. 4, 1890. 

lNiE/VTOI? 

BY Q é 42 
> WITNESSES: ' . 

A TTORNEYS 

N. PETERS, l’bolo-L?holraphur, Wnhinglon. o. c, 



(No Model.) 3 Sheets—Sheet 3. 
_ W. 1). 'OLNEY. 

DEVICE FOR. TESTING WATCH’ BALANCES. _ 

No. 422,616. . Patented Mar. 4, 1890." 

lfgT/VESSES: INVENTOR 

A TTOR/VEYJ. 

N. FETERS. Pbdlc-Lilhomur, Walhinsiun. D, G. 



IO 

UNITED I STATES PATENT OFFICE. 
lVILLIAM D. OLNEY, OF WALTHAM, MASSACHUSETTS, ASSIGNOR TO THE 

AMERICAN VVALTHAM WVATCH COMPANY, OF SAME'PLAOE. 

DEVICE FOR TESTING ~WATCH-BALANCES. 

SPECIPICATIONforming part of Letters Patent No. 422,616, dated March 4, 1890. 

Application ?led November 12, 1889- Serial No. 329,998. (No model.) 

To aZZ whom it may concern. 
Be it known that 1, WILLIAM D. QLNEY, of 

Walt-ham, in the county of MiddleseX and 
State of Massachusetts, have invented certain 
new and useful Improvements in Devices for 
Detecting Irregularities in the Operation of 
a Time-Movement or Clock, of which .the fol 
lowing is a specification. . r 
This invention relates to, the method of 

testing and grading watch-balances and hair 
springs by vibration, described in‘ Letters 
Patent No. 329,915, granted to John Logan, 
November 10, 1885, and to the‘ apparatus for 
carrying. said methodinto practice, described 
in Letters Patent No. 360,234, granted to'E. 
A. Marsh, John Logan, and D. ‘H. Church, 
March 29, 1887, said method involving the vi 

. bration of the balances and'hair-springs to be 
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tested for a period or ‘given length of time 
and noting the rate of the vibration during 
said period. The apparatus shown in said 
Patent No. 360,234 includes a series of stand 
ard time trains or movements, each of which 
is adapted to detachably hold a balance and 
hair-spring to be tested, and devices for au 
tomatically stopping each of said trains after 
it'has run a given length of time, said auto 
matic stopping devices including a' shaft 
which is arranged parallel with the series of 
time-trains, and is rotated by agoverning or 
motor clock, and a series of detent-wheels 
connected by friction with said shaft and 
notched so that when each wheel has made 
a complete rotation its notch engages a de 
tent-lever accompanying one of the balance 
testing trains, and thereby stops the opera 
tion of the latter, each detent-wheel being 
enabled by its frictional connection with the 
carrying-shaft to stop independently of the 
others, so that while the shaft is rotated con 
tinuously by the governing-clock any one or 
all of the testing-trains may be stopped when 
its period of operation has expired. It is of 
the ?rst importance that the rate of move 
ment or operation of the governing-clock be 
uniform, so that the time that elapses be 
tween the starting and stopping of each bal 
ance shall always be the same. It has been 
found that by the employment'of an electro 
magnet or relay controlled by a standard 
clock as the means of controlling the motor 

; tion of the clock. 

clock of the apparatus greater accuracy and 
uniformity in the running of the motor-clock 
are obtained when the relay is in proper work 
ing order than can be attained by the use of 
a pendulum forming a part of the organiza 

It is a fact, however, that 
the relay may occasionally be caused,'by va 
riations in the strength of. the battery or by 
other causes, to fail in its operation, and in 
the event of such failure the governing-clock 
will not run at the proper rate, so that the 
balances being tested willvibrate longer than 
the predetermined period, and the recorded 
rate of vibration will show a greater number 
of vibrations than actually occurred during 
the predetermined'or supposed period of vi 
bration, thus rendering the test of no value. 
My invention has for its object to provide 

a means for detecting‘ any failure or irregu 
larity in the operation‘of the governing-‘clock 
and automatically‘stopping the same in the 
event of a deviation from the proper rate of 
operation, so that infallible proof of the ir 
regularity will be furnished, which will show 
the operator that the testing operation must 
be repeated. . 
To this end my invention consists, mainly, 

in the combinatiom'with the controlling mech 
anism of a motor or governing clock, of a 
movable stop or detent,'which is given an os 
cillating or reciprocating movement by the 
conjoint action of the said clock and by an 
independent time-train, the clock giving the 
said detent a movement in one direction, 
while the independent train‘ gives it a move 
ment in the opposite direction. The stop or 
detent is arranged in the path of a revolving 
arm or other moving part connected with the 
governing-clock mechanism, and the arrange 
ment is such that in the event of a slight ir 
regularity in the rate of movement of said 
clock the detent during the movement im 
parted to it by the independent train will 
arrest said arm, and thereby stop the opera 
tion of the clock; but so long as . the clock is 
running at the proper rate the detent will not 
arrest said arm. 
In the accompanying drawings, forming a 

part of this specification, Figure 1 represents 
a top plan view of a portion of the escape 
ment-shaft of the governing-clock, the relay 
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that controls the operation of said clock, the 
casing that contains the stop or detent, and 
the independent train that moves said detent 
in one direction, a portion of the detent be 
ing shown projecting from said casing. Fig. 
2 represents a side elevation of the parts 
shown in Fig. 1. ,Fig. 3 represents a plan 
view, Fig. 4 a side elevation, and Fig. 5 a rear 
elevation, of a portion of said shaft, its arms, 
the detent, the devices through which the 
detent is moved in one direction by the rota 
tion of the shaft, and the independent train 
that moves the detent in the opposite direc 
tion, the casing containing said detent and 
independent train being shown as partly re 
moved to show the mechanism within it. Fig. 
6 represents a side and Fig. 7 an edge view 
of the detent. Fig. 8 represents an edge and 
Fig. 9 a side view of portions of the devices 
through which the detent is operated. Figs. 
10 and 11 represent perspective views of the 
detent and its operating mechanism, together 
with a portion of the clock-shaft and its arms, 
the detent being shown in position to permit 
the rotation of said shaft in Fig. 10 and in 
position to arrest the shaft in Fig. 11. 
The same letters of reference indicate the 

same parts in all of the ?gures. 
In the drawings, a represents the escape 

ment-shaft of the governing-clock train that 
operates the shaft having the series of detent 
wheels, whereby the series of balance-testing 
trains are arrested after running a predeter 
mined period, as shown in Patent No. 360,234, 
above referred to. In said patent the escape 
ment shown is entirely mechanical in its op 
eration, and its action is controlled by a pend~ 
ulum forming a part of the motor-clock. In 
the present case the escapementis controlled 
electrically, and the clock is not provided 
with a pendulum. 

\Vith the exception of the eleetro~mechani 
cal means hereinafter described for control 
ling the operation of the ‘motor-clock, the ap 
paratus as a whole is constructed substan 
tially as shown in said Patent No. 36033;, and 
reference may be had to said patent for a 
full description of the apparatus and of the 
method of testing watch-balances, to which 
the present invention relates. 
The escapement-shaft Ct has two arms I) I), 

provided with detents c c, which are arrested 
at each halfirotation of the shaft bya detent 
(l on a lever e, which is pivoted at f f, Figs. 1 
and 2, and is controlled by an electro-magnct 
g g, the armature h of which is affixed to the 
lever c, said clectro-magnet and the neces 
sary electrical connections therewith consti 
tuting a relay. \Vhen the armature is held 
away from the poles of the magnet by the re 
tracting-spring vi, Fig. 2, the detent (Z is in 
position to arrest one of the pallets c, and 
thereby arrest the shaft a and the governing 
clock train. \Vhen the armature is attracted 
by the closure of the circuit, it releases the 
pallet c which it engaged, and permits the 
shaft a. to rotate until it is again arrested. 
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The circuit is closed at regular intervals by 
an electric clock acting through suitable elec 
tro-mechanical mechanism, which it is not 
necessary to here describe, such mechanism 
being well known and forming no part of m y 
invention. 
In the machine embodying the invention 

here shown and claimed the circuit is closed 
every two seconds, and the closure is so brief 
that the armature h is released and thelever 
c resumes its normal position in time to ar 
rest the other arm 11 when its pallet 0 reaches 
the pallet ordetent (1, so that the eseapement 
shaft is arrested after each half-rotation. 

7.; represents the detent, which is here shown 
as a ?at metal plate having a segmental 
edge, in which is cut a recess 70'. Said de 
tent is pivoted at n to a ?xed stud m, within 
a casing o, a portion of the detent proj cctin g 
through a slot in one side of said casing, as 
shown in Figs. 1, 2, 3, and at. The projecting 
portion of the detent is in the path of two 
studs 1 Z, projecting laterally from the arms 
Z) b, so that unless the recess. 7:,’ coincides with 
said pins, as shown in Figs. 5 and 10, and 
thus permits the said pins to pass the detent, 
one of the pins will strike the detent, as 
shown in Fig. 11, so that the shaft to will be 
arrested by the detent. The shaft a is pro 
vided with two arms q q, which are arranged 
to project alternately through a slot in the 
rear portion of the casing 0. 

11 represents asleeve mounted to turn freely 
on a ?xed stu d in the casin g o, and having arms 
2 3 4 rigidly a?ixed to it. The arm 3 is arranged 
to stand in the path through which the shaft 
arms q (1 move, so that when said shaft is ro 
tating one of the arms q will act on the arm 3, 
and thereby raise the same with the con 
nected arms 2 4. The arm It is connected by 
a rod 5 with the detent 7c, so that whenever 
said arm is raised it will turn the detent on 
its pivot in such direction as to raise the re 
cess 7c’. The arm 2 has pivoted to it a pawl 
6, which is held by a spring 7, or by gravita 
tion, in contact with a ratchet-wheel "1', which 
is affixed to one of the arbors of an independ 
ent time-train .9, located in the casing 0, said 
train being of any suitable construction and 
adapted to rotate the ratchet-wheel 9' con 
tinuously and at a uniform rate. 
The operation of the described devices isas 

follows: At each release of the shaft to by the 
described action of the relay, and during the 
ensuing half-rotation of the shaft a, one of 
the arms q on said shaft raises and then re 
leases the arm 3, and with it the arms 2 and 
it, thus raising the recess 70’ of the detent and 
drawing the pawl 6 baekwardly along the 
periphery of the ratchet 0'. Upon the release 
of the arm 3 the arms 2, 3, and at move in the 
opposite direction, their movement being con 
trolled by the rotation of the ratchet of the 
ratchet-wheelr,the teeth of which are engaged 
with the pawl 6. The described upward 
movement and release of the detent take 
place before the arm I) last released by the 
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action of the relay, reaches the detent, the 
. downward movement of the detent taking 

‘ place while the said arm I) is approaching the 
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detent. If the movement of the arm by is 
strictly on time its stud Z coincides with the 
recess k’ at the moment the arm reaches the 
detent, as shown in Figs. 5 and 10, so that the 
stud Z passes through the‘ recess and the de 
tent has no effect on the governing-clock; 
but in case the arm I) is behind time by rea 
son of failure of the relay to act promptly, 
the recess It’ will have passed below the stud 
Z on said arm, so that the detent will arrest 
said stud, as shown in Fig. 11, and thus stop 
the rotation of the shaft ct and'the operation 
of the clock, the latter remaining inoperative 
until the operator raises the detent to permit 
thearrested stud Z to pass through the re 
cess 70’. It will be seen,'the'refore, that any 
irregularity in the operation of the governing 
clock is at once detected, so that there is no' 
possibility of an accidental increase or de 
crease of the predetermined period of vibra 
tion of the balances being tested. A lever u 
is pivoted at 'v to the casing 0, and is arranged 
so that its free end will bear against the arm' 
3 when‘ the lever u is raised. The object of 
the lever u is to raise the detent lo and the 
pawl 6 at the commencement of the opera 
tion, matter the governing-clock has been 
stopped by the detent, as above described. 
The said lever is provided with a pin M’, 
which projects through a slot in the casing 0 
and enables the operator to raise the lever. 

I do not limit myself to the described form 
of the detent 70 here shown, nor to the de-’ 
scribed details of‘ mechanism whereby the 
detent is moved alternately by the governing 
clock and by the independent train 8, as the 
same may be variously modi?ed without de 
parting from the spirit of my invention. 
The described improvement may be used 

as a means for detecting irregularities in the 
operation of a clock and for other purposes 
than that here described. 

It is obvious that the arms carrying the de 
tent-engagin g studs Z may be independent of 
the arms that carry the studs or pallets o. 

I ‘claim 
1. As a means for detecting irregularities 

in the operation of a governing~clock or time 
movement, the combination, with an arm or _ 
member moved by the operation of the clock,of 
a movable detent arranged to project into the 
path of said arm at a given point or points in 

1 its movement, an independent train or time 

Do 

movement, and intermediate means whereby 
the detent is moved ?rstin'one direction by the 
governing-clock and then in the opposite di 
rection by the independent time-movement, 
as set forth. 

2. The combination of a shaft a, forming a 
part of a governing-clock or time-movement, 
and provided with arms‘ b, means ‘for letting 

off said shaft step by step, a movable detent 
pivotedto a ?xed support and arranged to 
project into the path of said arms during 
parts of its movement and to clear said path 
at a given point in said movement, a pivoted 
lever 3, arranged to be moved by an arm on 
the shaft a, connections between said lever 3 
and the detent, through which motion in one 
direction is communicated to the detent from 
said lever, an independent time-movement 
having a‘ratchet-wheel which is rotated con 
tinuously by said movement, a movable pawl 
engaged with said ratchet, and a connection 
between said pawl and the lever 3, whereby 
the pawl is retracted upon the ratchet by the 
described movement of said lever, the ratchet 
controlling the opposite or return movement 
of the detent, as set forth. 

' 3. The combination of a shaft a, forming a 
part of a governing-clock or time-movement 
and provided with arms b, means for letting 
oif said shaft step by step, a movable detent 
pivoted to a ?xed support, said detent being 
in the path of the arms 1) during parts of its 
movement, and having a recess which per 
mits said arms to pass the detent when the 
latter is in'a given position, connections be 
tween the shaft a and the detent, whereby 
the latter is moved in one direction to carry 
the said recess to one side of the path of said 
arms, and means for moving the detent in the 
opposite direction at a predetermined rate to 
carry the recess across the said path, as set 
forth. > ' 

4. The combination of a shaft a, forming a' 
part of a governing-clock or time-movement, 
and provided with arms b, means for letting 
off said shaft step by step, a movable detent 
pivoted to a ?xed support, said detent being 
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in the path of the arms 79 during parts of its ' 
movement, and having a recess which per 
,mits said arms to pass the ’ detent when the 
latter is in a given position, a‘series of con 
nected arms pivoted to a ?xed support, one 
of said arms being connected with the detent 
and another arranged to be moved by arms 
or projections affixed to the shaft a, a pawl 
pivoted to another of said arms, and an inde 
pendent time-movement having a ratchet 
wheel which is engaged by said pawl,'as set 
forth. ' ' v 

5.‘ The combination, with the connected 
arms 2 3 4E, pawl 6, detent 7c, and ratchet r, of 
the setting-lever u, arranged to move said 
arms, pawl, and detent, as set-forth. ' 
In testimony whereof I have signed my name 

to this speci?cation,in the presence of two 
subscribing witnesses, this 4th day 'of No 
ve1nber,A. D. 1889. 

WILLIAM v1). oLNEY.‘ 
WVitnesses: 

JOHN LOGAN, 
E. A. MARSH. 
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