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To all whom it may concern:

Be it known that I, CHARLES CUTTRISS, a
subject of the Queen of Great Dritain, resid-
ing in New York, in the county and State of
Now York, have invented certain new and
useful Improvements in Telegraphic Record-
ing Apparatus, of which the following is a
specification.

The invention relates to the class of appa-
ratus employed for recording signals trans-
mitted over telegraphic circnits of great
length, especially occan-cables, by means of
eleetricity.

The object of the invention is to provide
convenient means for producing a record of
the movements of the recciving apparatus
which is capable of ready adjustment, is free
from the defects of many of the organizations
heretofore employed, and is, in short, reliable
and aceurate in its operation. The invention
involves certain details in construction and
organization of various parts of the apparatus,
especially relating to the general form of ap-
paratus described in Patent No. 344,772, issned
to me June 29, 1886. Tt will be deseribed in
detail in connection with the accompanying
drawings, in which—

Figure1 is aside elevation of the apparatus,
partly in section; and Fig. 2 is a plan. Tigs.
3, 4, 5, 6, and 7 illustrate details.

‘Referring to the figures, A represents a per-
manentor an clectro magnet designed to main-
tain a strong magnetic field between the poles

« . The magnet may with advantage be
made up of separate permanent maguets « «.

The compound magnet thus formed Is prefer-
ably circular in form, so that the poles con-
front each other exactly. The poled’ iscurved
outward upon its end, and the pole ¢? is cut
away or hollowed out to correspond. A nar-
row space is thus left between the two poles.
An opening or slot, ¢, is cut into the pole-
piece « slightly beyond the central line, as

shown. It is designed that a coil, b, of fine
insulated wire shall be suspended by means

of an arbor, ¥, carried in jeweled bearings b°
0*, which are supported upon a block, B,
which is preferably of magnetizable material,
and which slides into the slot ¢*. A portion

of the pole ¢ extends thus through the coil b,
and a portion of the coil passes between the

confronting poles. The coil b is preferablyso
wound that the portion between the poles is
in the form of the arc of a circle coinciding
with the space between the poles whose center
is coincident with the axis &’. 'The inner por-
tion of the coil which is carried in the slot is
gathered closely about the axis or trunnion.
By removing the block B the coil b may be
casily removed or replaced, as required.

The siphon or recording tube ¢ is suspended
by means of a fine wire, ¢ ¢% to which is at-
tached a delicate holder, ¢*. This thread ex-
tends through a tube, ¢*. One end, ¢, of the
wire is fastened at the upper end to ahead, ¢,
which may be turned for the purpose of giv-
ing the right torsion to the siphon-holder.
The other end of the wire is connected with a
slide, ¢, at the lower end of the tube, and the
position of this may be adjusted by means of
a set-screw, ¢, extending through a slot in the
tubular pillar. A spring, ¢% preferably con-
nects the end ¢ of the wire with the slide.
This serves to give it the required tension.
The tube ¢' may be conveniently supported
upon an arm, ¢’, extending from a plate se-
cured to the pole ¢’ of the magnet A, or inany
other convenient mauner.

Upon a plate, ¢, carried upon the magnet
there are supported two delicate springs, ¢’
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and #, to which, respectively, there are at- -

tached threads or filaments #*and ¢*. Tension-
fingers #* and ¢, applied to these springs, re-
spectively, press against the face of the plate
C’, so that they may be independently ad-
justed and caused to exert whatever stress is
required upon their respective threads.

One of the filaments, £, passes through a slot
or fork in an arm, v', upon the coil b to a post,
9%, and the other is connected with an arm, ¢*,
upon the holder of the siphon. The two fila-
ments are attached to each other at +*, where
they cross each other at nearly right angles.
The movements of the coil b uponits axiswill
thus be communicated to the filaments ¢ and
t*, and thereby to the siphon.

The recording eund of the siphon carries a
small piece of magnetic material-—such as soft
iron—as shownate. Thisis acted uponbyan
clectro-magnef, D, and the successive vitali-
zations and demagnetizations of the matter
cause the siphon to vibrate rapidly toward
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and from its pole. The manner of making and
breaking the cireuit throngh the magnet D
will presently be described. The magnet D is
constructed with a movable polar face, d, so
that it will constitute a table or pillar for the
paper to rest upon as it is passed over beneath
the recording-point. As it is sometimes diffi-
cult to grind the recording end of the siphon
so that its end will be exactly parallel with the
face of the magnet-pole, the adjustable pole-
piece is useful, for by means of it the angleat
which it is presented to the siphon may be
modified until the proper position is obtained.
Unless the end of the siphon is parallel with
the table the ink is liable to gather upon its
end in globulous form, which either blars its
record or else causes it to cease from recording.
Thepole-pieceis preferably cylindrical in form
throughout the portion in contact with the
core of the magnet, so that slight changes in
its position will not affect its magnetic value.
A handle, d', may be attached to the pole-
piece for adjusting it.

The entire magnet is preferably supported
upon a bracket, T, which may be raised or
lowered by means of an adjustable screw, T,
carried in aframe, T®. This entire frame may
itself be adjusted upon a base, T% by means of
a screw, T+,

The upper end of the siphon dips into the
ink-reservoir U, carried upon a shelf, . This
shelf isadjustable, being supported from a pil-
lar, o/, by parallel links #* «, so that when it
is desired to remove the reservoir from the
shelf the latter may be easily moved down,
and thus the reservoir taken out from beneath
the siphon. The reservoir is preferably cov-
ered, except the portion into which thesiphon
dips.

The manner in which the eleetro-magnet D
is vitalized and demagnetized is as follows: A
rheotome is employed, consisting of a glass
tube, K, carrying an armature, #, applied to

an electro-magnet, N. The tube and its arma-*
5 tureare supported on a flexible spring, n'.

A
reservoir, K, contains a supply of mercury
and communicates through a flexible tube, &/,
with a glass tube, K. A plunger is placed in
the reservoir, and the height to which the
mercury is raised in the tube K is determined
by this plunger. In this manner itis possible
to vary the rate of vibration of the tube.
When a new siphon is adjusted to the appa-
ratus, it is frequently necessary to modify the
rate of its vibration, by reason of the fact that
each tube has its own natural rate of vibration.

The electro-magnet N is vitalized by cur-
rents from an electric battery, o, one pole of
which is connected by a conductor, 1, through
the eoils of the electro-magnet with a resilient
contact-point, »°, supported upon the spring
#’. Anadjustable contact, #°, is connected by
a conductor, 2, with the other pole of the bat-
tery 0. 'When the electro-magnet is vitalized,
the tube, together with the point »?% is drawn
away from the point #°, separating the two
points and interrupting the circuit. Themag-
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net being thus demagnetized, the _point n re-
turns again to the point#’, completing the cir-
cuit. In this manner the tube K is kept in
vibration at a rate dependent upon the height
at which the mercury is maintained.

The conductor 1 is connected by a conduetor,
3, with the coils of the electro-magnet D, and
thence through a conductor, 4, to the spring
7'. Therefore the electro-magnet D will have
its cirenit made and interrupted at the same
rate that the ciruit of the electro-magnet N is
made and broken. , .

An artificial resistance, R, is_ connected
around the points #* »’ for preventing electric
discharges upon the interruption of the eir-
cuit. ' :

I claim as my invention—

1. In a siphon-recorder, a circular magnet
having confronting poles, between which there
is left a curved opening, one of said poles hav-
ing a lateral opening, leaving a 1)art1.ally-de-
tached portion, a coil of insulated wire sup-
ported upon an axis and turning in bearings,
a block of magnetizable material earrying the
same and fitting within said lateral opening,
and a recording-stylus actuated by the move-
ments of the coil. - o

2. Ina telegraph-recorder, the combination
of a movable coil or armature, an axis aboub
which it turns, a recording arm, a filament
strained at an angle to the axis of support of
the coil and tending to hold it in a given posi-
tion, and a second filament secured to the re-
cording-arm, through which movements of the
coil are communicated to the recording-arm.

3. In a telegraphic recorder, the combina-
tion of a movable coil or armature, an axis
about which it turns, a recording-arm, a fila-
ment strained at an angle to the axis of sup-
port of the coil, but supported independently
thereof, a connection between the coil and the
filament, and connections between the coil and
the recording-arm, substantially as described.

4. Tn a telegraphic recorder, the combina-
tion of a movable coil or armature, an axis
about which it turns, a record'ng-arm, a fila-
ment strained at an angle to the axis of sup-
port of the coil and tending to hold itinagiven
position, said filament being supported inde-
pendently of the coil, and a second filament
secured to the recording-arm, through which
movements of the coil are communicated to
the recording-arm, substantially as described.

5. In a siphon-recorder, the combination,
with the movable coil and the holder for the
siphon, of the supporting-wire for the holder,
a filament strained at an angle to the axis of
support of the coil and tending to hold it ina
given position, and a second filamentsecured to
the holder, through which movements of the
coil are communicated thereto.

6. In a siphon-recorder, the reservoir, the
adjustable shelf for carrying the same, acd the
parallel links upon whieh the shelf is sup-
ported.

7. In a siphon-recorder, the combination,
with the siphon and the actuating-coil, of a
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flexible filament or thread having a yielding
support at one end and connected at the other
with the siphon, and a second filament cross-
ing the former at an angle and attached there-
to, and fixed at one end and having a yield-
ing support for the other, and connected with
the coil at or near the other end. °~

8. In a siphon-recorder, the combination,
with the marking-point of the recorder and
the armature attached thereto orcarried there-
by, of an electro-magnet having its pole be-
neath the marking-point and an adjustable
polar face for the magnet, substantially as de-
scribed.

9. In a siphon-recorder, the combination,
with the siphon and its armature, of an elec-
tro-magnet and means for rapidly changing
the magnetization of the same, and an adjust-
able polar face for the magnet, whereby its
plane may be changed with reference to the
end of the marking-point, substantially as de-

seribed.
10. In a siphon-recorder, an armature fixed ]

to the siphon or its holder, in combination
with an electro-magnet, said magnet having
an adjustable polar face, an eleetrie cireaitin-
¢luding the magnet, a circuit-controller ap-
plied to said ecircuit for changing the magneti-
zation of the magnet, and an adjusting device

change of magnetization to the natural rate
of vibration of the siphon, substantially as de-
scribed.

11. A rheotome consisting of areservoir for

‘holding mereury, a tube connected therewith,

meauns for varying the height of the mercury
in the tube, a circuit whose connections are
controlled by the movement of the tube, and
an electro-magnet connected in said circuit.
In testimony whereof T have hereunto sub-
seribed my name this 15th day of October, A.
D. 1887.°
CHARLES CUTTRISS.
‘Witnesses:
DaNL. W. EDGECOMB,
CHARLES A. TERRY.
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