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Apphca,tmn filed Mareh 12, 1889

Sena.l NO.SOZ 998 (No model)

To all whom it may concéi %
Be it known that I, JOHN LLOGAN, of VVal-

tham,in the county of Middlesex and State of -
Massach usetts, haveinvented certainnewand
‘useful Improvements in Apparatus for Test-
ing Watch Balances and Hair-Springs, of
Whleh the following is a-specification. |

This invention relates to the art or method:

~ of testing and' grading balances and hair-
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Springs of Watehes and 0131161 time-keepers, by.
~ vibrating 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 penod said method

forming the subj ect of Letters Patent of the
United States No. 329 91::), granted to me
November 10, 1885..

The 1nve111,1cm has espeelal reference o the

.appm atus for carrying said method into prac-
‘tice, shown in Letters Patent to Edward A.

Marsh, John Logan, and Duane H. Church,

Mamh 29, 1387, No. 360,234, and consists 1n:
‘the 1mp1oved devices hereinafter described
“and claimed for adjusting the length of a flat
hair-spring after its rate of vibr ation has been

ascertained by the. appm atus described in the

last-named patent. -

30

Of the aecompanymﬂ dmﬁ 1110'8, for ming a
part of this 5pe01ﬁcat1011, Figure 1 1eple%en’[s
a side elevation of my impr oved devices. Iig.
2 represents a vertical section of the sane.
Fig. 3 represents a side elevation of apart of

- the apparatus, showing the a,d;j*'wtmﬂ-;]a,ws 1n

35

40 ]

45

50D
Whlch is ﬁtted a rod f,

a different position from thatshown in Kig. 1

Fig. 4 represents a section.on line x «, I‘1t, 2,
and a plan view of the parts below said line.
- The same letters of reference lIldl(EcLLe the._

same parts in all the figures.
Inthedrawings,a represents a chu ck 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 b of a wateh-balance ¢, SO

that a vibrating rotary motion imparted by
the train to the chuck a will be lmpaated by
the latter to the balance.

d represents a standard atta,ched to the top

'- plate ¢ of acasing in which the standard train

is located, the ehuek (. Proj ectmfr throu gh qmd
late. - |

The sta,ndmd d has a Veliwal soeket in
aving a narrow hori- |

to receive the outer end of a hair-spring

' balance-staff. To the rod f
lever 1, the lower end of which is formed with-
a projection ¢/, adapted to enter the slot /7 and

‘holding jaws.

ment m

in itslower end adapted
g,
the inner end of which 18 connected with the
is pivoted at 2 a

zontal blOt or notch f’

co-operate with the bottom of the latter in
orasping the hair-spring end inserted between
them, the bottom of the slot f’ dd]d the pro-
Jectmn ¢/ constituting spring
A spring £k, attac,hed to the
standmd d and beaunn agamst the lever 1,
holds the projection v of the latter ana,lllst

of the jaws on the same. The holding-jaws
are located above. the ba;la,nceﬁsta,{f and suf-

1 ficiently far from the axial line of the chuck
and staff to enable them to correspond to the
‘position of the outer end of the hair-spring.

orasping or-

55

the hair-spring and thus maintains the hold :

70

The holding-jaws may be vertically ad] usted

feature, and the ,]:;Lw may be non- adJ nsmble

1if pr eferred.

by moving the rod f up or down in itssocket
in the standald d; but thisis not an essential

75

m 161)16‘56]116 a Veltlcal Sleeﬂ e fitted t0. 10

tate in a vertical socket in the standard d,

! and ar ranged with its axial centerin line mth

that of the chuck . The lower end of said

30

sleeve 1&, provided with a collar or enlarge-

downwmdly-pm;]ectmn arm 7, thc ]OWGI end
of which constitutes a jaw .

o represents a bar or lever, plvoted at p to
the arm n and having a jaw o

o’ atits lowel end

to one side of which is attached a

arranged to co-operate with the jawn/in grasp- -
ing the hair-spring g. A eam-shﬂped leverq
18- pwoted at 7 to the collar m’/, and bears

against a pin s, projecting from the upper. end
of the jaw-lever o. A movement of the cam-
lever

jaw n’. An 0pp0%1te movement of the lever ¢

will 1ele&be the JHM 0" and enable a qumn»- f
bearing on the pln s, to force the jaw o’ away

from tlle jawn’. The jawsn’ o', which I des-

| ignate adjusting-jaws, are located atthe same

dlstance from the aual centel of the chuck a,

as arc the holding-jaws f/ ¢/, and they may be

g in the direction 11’1(11@::1136(1 by the ar-
TOW 111 I‘w 1 will force the jaw o’ toward the

o0
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moved by the pfutlal 1013&131011 of the sleevem

in its socket, so as to stand at any desired dis-
tance from Lhe holding-jaws. |

cIn testmg a han-spunn Lhe outer end ot‘ o

f




2 . 406,655 ..............

the spring is inserted between the holding-| 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 |

1 whose eenter is in line with the eenter of vi- g5 o
bration of the hair-spring, an accurate adjust- .

. jawsf’7 and the balance is vibrated & pre-

determined length of time, and its rate of

.........

_______________ 6o

10

S closed upon the spring. The holding-jaws be- | reversely-rotating chuck or balance holder,of
- 1ing then separated, the sleeve m is turned to | I
move the adjusting-jaws away from the hold- |
ing-jaws, the movement of the adjusting-jaws
“beingin the arcof a circle whose centeris the | movs

| of a hair-spring at one side of the center of .-
oscillation of.the chuck, adjusting-jaws mov- =
| able 1n the arec of a circle whose center is in |

~correct the defect indicated by the test above |
‘mentioned. Affer the spring has been thus |
o cadjusted the fhﬂlfdiﬂ'g‘-éjiﬂws are. again - closed | :
upon the spring and the adjusting-jaws are |
- .. . opened, atter which the surplus end of the
- . spring 18 broken off by any suitable means

close to the holding-jaws.

3. The combination of the standard d, hav-
- 1ng the holding-jaws 7" 7/, and the sleeve m, 85
Journaled in said standard and having the

18 movable longitudinally in said sleeve. A
rod z is fitted to move lengthwise in said plun-
ger, and has a socket orrecessin itslower end
formed to bear on the upper end of the bal-
ance-statf and to steady the same while the

In the sleeve m is fitted a plungery, which

adjusting-jaws n’ o/, as set forth.

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 combined substantially as set forth.

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-statf 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

In testimony whereof I havesizned myname
to thisspecification,in the presence of two sub-
seribing witnesses, this 11th day of February, 95
AL D. 1889. f-

JOHN LOGAN.

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

handle 3, whereby it may be depressed. |
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