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To all whom it may concern :

Be it known that I, Lieut. ANDREW H. RUS-
SELL, of the United otates Army, have in-
vented a new and useful lmproveme.nt 10 lilec-
tro-Chronographs, ot which the following is a

fuil, clear, and exact description, 1(,terenue be-

- ng had to the drawings accompanying and
immmg part ot this spu,lh(,atlou

This invention is an improvement upon the
Schultz electro-chronograph, in which small
intervals of time are mmsmed by means of a
sinuous line traced by the extremity of a tun-
Ing-tork, vibrating an ascertained number of
times pe.r second, upon the surface of a rotat-

g cylinder, whloh form of chronograph is

well K1own.

1he tuning-fork stands in a vertical pos1-
tion in front of the rotating cylinder, and its
vibrations are originated cmtl bubmmed Dy
means ot electro- magnets on each side of it,
in the manner well known in certain 101’11:15 ot
- acoustic apparatus.
Meauns are provided for makmﬂ a mark up-
on the cylinder at any desired moment of time;

but this 1s not necessary to describe, as my im-

provement relates to otuu‘ ]_)Ebl‘tb of the appa-
ratus.
The necessary altern ate mag netization and
dewagnetization of the magnets which sustain
“the yibrations of the tuning-fork is cansed by
the breaking and LlObIIJé, of the circuit by
means of an interrupter auwtomatically oper-
ated in such a manner that the suecession of
currents 1s produced in nnison with the vibra-
tions of the tuning -tfork, which will always
make the same number ot vibrations in each
second., This interrupter consists of a steel
beam, one end of which is fixed to a suitable
support, and the other, extending beneath an

electro-magnet and over a small cup contain-

ing mercury, has a piece of platinum attached,
which touches the surface of the mmercury, -
less the beam is drawn up by the attraction of
the magnet.

One‘ pole of the battery is connected with

the mercury in the cup by a platinum wire,

and the other pole to the beam by a wire which
forms a part of the circuit through the elec-
tro-magnet above the beain, and those on each
side ot the tuning-fork,

On making couueomon with the battery, all
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the magnets will become excited, the prongs
of the tuning - fork will be dmwn apart, and

the beam w 111 Dbe attracted and the pla’rmum |

point raised from contact with the mercury.
Lhis will break the circuit, the magnets will
all be demagnetized, the tumnﬂ tork will com-
meuce to vlbmte ﬂ:ﬂd the bedm will be re-
leased and complete the circuit, as before, and
thus a succession of currents wﬂl be automat
1cally produced.

These interruptions must be in unison with
the vibrations of the fork, in order that the
latter may continue; for, it not in unison, the
vibrations of the tork would be ‘Lmebted or
retarded, rather than sustained,
quently the beam must vibrate in unison with
the fork. -Ahis is difficult to maintain, owing
to the changes in the temperature of the at-
mosphere and other eauses, unless means of
adjustment are provided, which consist of a
sliding weight placed on the beam, which,

wlhen rmsed changes the«ime of its rise a,nd |

fall, or a means for moving the mercury-cup
up and down, which- a,ct,omphsheb the same
result. |

These adjustments, which are indispensable
to the successful use of the apparatus, are

nevertheless exceedingly delicate and dlthcult-
to make, and 1t is found very troublesome and -

clltﬁullt to maintain the interruptions of the
cireuit exactly in unison with the vibrations
of the tuning -fork for any length of time, a
very slight dltfu*eube being suﬂlcleﬂt to re-
tard th(_, movement of the fork and render pre-

cision and accuracy in WOI‘I{IHD with the appa-

atus Impossible.

Yo avoid the necessity for these adJ ustments

and dispense with the use of the mercurial cir-
cuit-closer is the object of my invention, which

consists in so arranging a spring in connec-
‘tion with the tuning-fork that the latter acts

as its own interru ptel‘-,._w-hereby the construe-

tion of the apparatus is much simplified.
This improvement, by dispensing with the

extra electro-magnet for the beam, enables the

chronograph to be operated with less battery-

power than when the mercurml circutt-closer
18 used.

In the drawings referred to, Figure 1is a

agram showing sufficient of the Workmg parts E
of & dehultz chronograph of the usual form

and GOIle- |
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to understand my improvement. Iig. 2 18 &
view in elevation of my improvement, show-
ing the tuning-fork and spring-interrupter in
position, and the connections complete. Iig.
3'ig a view showing the form in which I con:
striet the spring - interrupter more fully, and

Fig. 4 is another form of the spring-inter-

- rupter.

In these figures similar letters refer to simi-

lar parts. | -

Referring to Fig. 1, G is the cylinder of the
chronograph, and D is the train by ineans of
which it is rotated. ¥ is the tuning-fork, and
H H’ are the magnets which originate and
sustain its vibrations. X' is the interrupter.
and E is the magnet which operates it, and 1
is the mercurial circuit-closer. he magnets
B H H’ are in the same circuit whieh is 1nter-
rupted at I. In IFig. 2, I' is the tuning-fork.
H H’ are the magnets on each side, properly
supported on the frame G. M is a verfical
frame attached to the frame G, and A 1s a ta-
‘ble fastened to the fraine M. Upon the table
A are the binding-screws by which connection
is established with the battery and induaction-
coil used with the apparatus, the funetion of
‘which it is not necessary to describe. B 1s a
brass plate, which is fastened underncath the
table by the screw d, which works through the
slot g in the plate into the base of the thumb-

serew b. This serew d has a milled head at d’.

e is a strip -of brass, which, at one end, is riv-
eted or screwed to the brass plate B under-
‘neath, and at the other end has projections,
which serve to hold the steel spring B, which
is at a right angle to the strip ¢. This steel
spring S may be a small piece of watch-spring.
I is a screw, which works through the plate
B, against the strip ¢, so that the strip can
thereby be raised or lowered, thus moving the
end of the spring S horizontally., By this
means the end of the spring & is made o bear
‘against a platinum point, p, fixed on the mner
side of one end of the tuning-fork, ™The fork
and spring are connected with the opposite
poles of a battery, and the current is closed
and broken at p by the vibraticns of the fork.
The connections are shown in KFig. 2. #» 18 a

thumb-serew attached to the base of the fork,
for receiving one wire from the battery, and
-the other wire passes around the electro-mag-
nets to the thumb-serew b, and. thence to the
spring 8. The connection with the battery

i
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having been adjusted, the cireuit 1s completed
at p by a turn of the serew ¢, and the electro-
magnets, becoming excited, draw the prongs
of the tuning-fork apart. This causes an in-
terruption of the cireuit at p, the fork flies
back, and the circuit is again closed; and thus,
by this antomatic breaking and closing of the
circuit, the vibrations are mainta ned as long
as econnection is established with the battery.
The steel spring S may be attached to the strip
¢ by a screw, as shown in Ifig. 4, or any other
suitable form of attachment may be used.
The adjustments necessary for maintaining
the vibrations of the fork are readily and eas-

_ily effected at the spring - interrapter, as will

be readily seen.

I ain aware that it is not new to make a tun-
ing-fork act as its own interrupter, suech a de-
vice being found in certain forms of acoustic
apparatus; but in these apparatus mercurial
circuit-closers have been used. These inter-
rupters are not suitable for use in chrono-
oraphs in which the tuning -fork acts as its
own interrupter, for the reason that they ne-
cessitate placing the tuning-fork horizontally,
whieh is a very inconvenient position, and
therefore a spring-interrupter is the only form
that can be ased. -

The form of spring-interrupter which 1 have
deseribed is that which I have found most
suitable; but I do not confine myself to the
ase of this particular form, but any other rorm
which will answer the purpose can be used,
and it may be arranged in eonnection with
the fork in any other way besides that which

I have described whicel will accomplish the

desired result. B |
What I claim as my invention, and desire

to secure by Letters Patent, 1s—

1. In an electro-chronograph, the combina-
tion, with the tuning-fork which marks the ro-
tating eylinder, of a spring-interrupter, sub-
stantially as and for the purpose set forth.

2. The combination of the tuning-fork I,
having the platinum point p, the spring-inter-

rupter, consisting of the strip ¢ and spring 3,

the plate B, table A, adjusting-screws ¢ d, and
electrical connections, substantially as and for
the purpose set forth. o
ANDREW HOWLAND RUBSELL.
Witnesses:
PrTER B, MICHIE,
5. . TELLMAN.
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