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To all whom, it may concern: 
Be it known that 1, JOHN LOGAN, of VVal 

tham,in the county of Middlesex and State of 
Massachusetts, have invented certain new and 
‘useful Improvements in Apparatus for Test 
ing Watch Balances and Hair-Springs, of 
which the following is a-speci?cation. 

This invention relates to the art or method} 
of testing and‘ grading balances and hair 
springs of watches and other timekeepers, by g 
vibratlng said balances and hair-springs by‘; 
means of a standard-time train for a prede 
termined period and noting the number of 
vibrations during said period, said method 
forming the subject of Letters Patent of the 
United States No. 329,915, granted to me 
November 10, 1885.. - 
The invention has especial reference to the 

apparatus for carrying said method into prac 
tice, shown in Letters Patent to Edward A. 
Marsh, John Logan, and Duane H. Church, 
March 29, 1887, No. 360,234, and consists in@ 
the improved devices hereinafter described 

' and claimed for adjusting the length of a?at 
hair-spring after its rate of vibration has been 
ascertained by the apparatus described in the 
last-named patent. ' - 

Of the accompanying ' drawings, forming a 
part of this speci?cation, Figure 1 represents 
a side elevation of myimproved devices._ Fig. 
2 represents a vertical section of the same. 
Fig. 3 represents a side elevation of apart of 
the apparatus, showing the adj listing-jaws in 
a diiferentposition from that shown in Fig. 1. 
Fig. 4 represents a section on line as as, Fig. 2, 
and a plan view of the parts below said line. 
The same letters of reference indicate the 

same parts in all the ?gures. ' . 
In the drawings, a represents a chuck, which 

is attached to or forms a part of one of the 
arbors of a standard train, such as described 
and shown in said Patent 360,234, and adapted 
to receive the staff I) of a watch-balance a, so‘ 
that a vibrating rotary motion imparted by 
the train to the chuck a will be imparted by 
the latter to the balance. 

(1 represents a standard attached to the top 
plate c of a casin g in which the standard train 
is located, the chuck a, projecting through said 
plate. ~ ; 

The standard d has a vertical socket in 
which is ?tted a rod f, having a narrow hori 

zontal slot or notch f’ in its lower end adapted 
to receive the outer end of a hair-spring g, 
the inner end of which is connected with the 
balance-staff. To the rod f is pivoted at h a 
lever i, the lower end of which is formed'with 
a projection 1'’, adapted to enter the slot f’ and 
cooperate with the bottom of the latter in 
grasping the hair-spring end inserted between 
them, the bottom of the slot f’ and the pro 
jection a" constituting spring grasp'ing orv 
holding jaws. A spring 70, attached to the 
standard cl and bearing against the lever 1', 
holds the‘projection "L’ of the latter against 
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the hair-spring and thus maintains the hold ' 
of the jaws on the same. The holding-jaws 
are located above the balance-staff and suf 
?ciently far from the axial line of the chuck 
and staff to enable them to correspond to the 
position of the outer end of the hairspring. 
The holding~jaws ‘may be vertically adjusted 
by moving the rod f up or down in its socket 
in the standard (Z; but this is not an essential 
feature, and the jaws may be non-adjustable 
if preferred. . ' . 

m represents a vertical sleeve ?tted to. ro 
tate in a vertical socket in the standard d, 
and arranged with its axial 'centerin line with 
that of the chuck a. The lower end of said 
sleeve is provided with a collar or enlarge 
ment m’, to one side of which is attached a 
downwardly-projecting arm n, the lower end 
of which constitutes a jaw ‘n’. 

0 represents a bar or lever, pivoted at p to 
the arm n and having a jaw 0’ at its lowerend 
arranged to co-operate with the jaw n’ in grasp~ 
ing the hair-spring g. A cam-shaped lever q 
is pivoted at r to the collar m’, and bears 
again st a pin .9, projecting from the upper end 
of the jaw-lever'b. A movement of the cam 
lever q in the direction indicated by the ar 
row in Fig. _1 will ~force the jaw 0’ toward the 
jaw 42'. An- opposite movement of the lever q 
will release the jaw o’ and enable‘a spring 2‘, 
bearing on the pin 3, to force the jaw 0’ away 
from the jaw n’. The jaws n’ 0', which I des 
ignate adj usting-j aws, are located at the same 
distance from the axial center of the chuck a, 
as are the holding-jaws f’ e", and they may be 
moved by the partial rotation of the sleeve on 
in its socket, so as to‘ stand at any desired dis 
tance from the holding-jaws. 
,In testing a hair-spring, the outer end of 
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the said jaws are moved while opened close to ' 
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the spring is inserted between the holding 
jaws f’ z" and the balance is vibrated a pre 
determined length of time, and its rate of 
movement, as indicated by a pointer, actuated 
by the balance-impelling train and moving 
over a dial, as shown in Patent 360,234, above 
mentioned, is noted. If the total number of 
vibrations is greater or less than the known 
number of vibrations of a standard balance in 
the same length of time, the necessity of short 
ening or lengthening the hair-spring is appa 
rent, and at this point the adj usting-j aws n’ 0’ 

If the springis to be shortened, 

the spring-holding jaws t" f’ and are then 
closed upon the spring. The holding-jaws be 
ing then separated, the sleeve m is turned to 
move the adjusting-jaws away from the hold 
in g-j aws, the movement of the adj usting-j aws 
being in the arc of a circle whose center is the 
axial center of the chuck a. The hair-spring 
g is thus drawn through the holding-jaws to 
an extent which is indicated by a finger or 
pointer r, attached to the sleeve ,m, and a 
graduated segmental index-plate w, affixed to 
the standard cl. Said pointer and index-plate 
enable the operator to make the exact adjust 
ment of the length of the spring required to 
correct the defect indicated by the test above 
mentioned. After the spring has been thus 
adjusted the holding~jaws are again closed 
upon the spring and the adjusting-jaws are 
opened, after which the surplus end of the 
spring is broken off by any suitable means 
close to the holding-jaws. 
In the sleeve m is ?tted a plunger '2 , which 

is movable longitudinally in said sleeve. A 
rod 2 is ?tted to move lengthwise in said, plun 
ger, and has a socket or recess in its lower end 
formed to bear on the upper end of the bal 
ance-statf and to steady the same while the 
plunger 1/ is being depressed to force the lower 
end of the balance-staff into the chuck a; or, 
if desired, it may remain in contact with the 
balance-staff while it-is running. The lower 
end of the plunger when depressed strikes a 
shoulder on the balance-staff and forces the 
latter downwardly into the chuck. Upon the 
release of the plunger a spring 2 raises it 
from the balance-staff. The plunger has a 
handle 3, whereby it may be depressed. 

It will be seen that by the. conjoint use of 
the holding-jaws and the adjusting-jaws, the 
latter being movable in the arc of a circle 
whose center is in line with the center of vi 
bration of the hair-spring, an accurate adj ust 
ment of I the ~hair-spring can be very readily 
and conveniently effected, the convenience of 
the device being greatly enhanced by the 
pointer and graduated index-plate. It is ob 
vious that the positions of the pointer and 
the index-plate might be reversed, if desired, 
without any change in the principles involved, 
the pointer being ?xed and the‘plate movable. 

I claim——— 
1. The combination, with an oscillating or 

reversely-rotating chuck or balance holder, of 
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holding-jaws arranged to hold the outer end ' 
of a hair-spring at one side of the center of 
oscillation of the chuck and adjusting-jaws 
movable in the arc of a circle whose center is 
in line with the said center of oscillation, as 
set forth. 

2. The combination, with an oscillating or 
reversely-rotating chuck or balance holder, of 
holding-jaws arranged to hold the outer end 
of a hair-spring at one side of the center of 
oscillation of.the chuck, adj listing-jaws mov 
able in the arc of a circle whose center is in 
line with the said center of oscillation, and a 
pointer and index-plate, whereby the. extent 
of movement of the adjusting-jaws may be 
determined, as set forth. 

3. The combination of the standard (1, hav 
ing the holding-jaws 17f’, and the sleeve m, 
journaled in said standard and having the 
adjusting-jaws n’ 0’, as set forth. 7 

4:. The standard having the holding-jaws, 
the sleeve journaled in the standard, the ad 
justing-jaws and the pointer on said sleeve,‘ 
and the index-plate attached to the standard, 
all combinedsubstantially as set forth. 

In testimony whereof I have signed my nam e 
to this speci?cation, in the presence of two sub 
scribing Witnesses, this 11th day of February, 
AD. 1889. 

JOHN LOGAN. 

Witnesses: 
C. F. BROWN, 
A. D. HARRISON. 
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