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SPECIFICATION forming part of Letters P&tent No. 639,059, dated Decernber 12, 1899

‘Application filed February 8 1868, Serial No. 669,548,

(No model.)

To all whom it may concerm:

Be it known that I, CHARLES L. JAEGER, a
citizen of the United States of America, re-
siding at Maywood, in the county of Bergen
and dtate of New Jersey, have invented cer-

tain new and useful Improvements in Elec-

tric Recording Systems, of which the follow-
ing is a specification.

My' invention has reference to improve-
ments in electric apparatus for continuously
recording onone pilece or strip of paper the di-
rection,distance,speed,time,variationsof and
signals used during a vessel’'s movements—
in other words, for recording the distance
salled, the direction sailed, the variation of
the compass, the speed and the variation of
the speed, the signals given, and the time of
the several records. "T'o this end I provide,
first, a recording attachment for the compass
eomposed oif a light metallic curved condue-
tor whieh moves 1 eely with the compass ecard
or needle and constitutes a recording-con-
ductor. Adjacent tothe recording-conductor,
but not touching the same, is arranged

straight conductor which is usually placed

parallel to the keel and participates in the
movements of the vessel. Dbetween the
straight conductor and the recording-conduc-
tor is arranged a chart or continuously-mov-
ing strip of paper, which is actuated by an
electromagnetic feed controlled by a chro-
nometer. The record chart or paper is pre-
viously printed with continuous lines repre-
senting the various points on the compass-
card a,nd with intersecting lines representing
the time and also with a series of continuous
lines for the various other records. 'The spi-
ral and radial conductors are each separately
connected with wires to an induction-coil,
and consequently a disruptive discharge from
this coil is continually passing between the
spiral and straight conductors at the point
where they cross, but do not touch, this point
corresponding to thd position of the vessel in
relation to the magnetic needle and is record-
ed by the position of the perforation through
thepaper. decondly, Iprovidealogarranged
to record in the compass and on the same pa-
per the knots covered by the vessel, which
log 1s constructed with a contact device that

closes the circuit connected with the compass

—_—

and the coil used for the compass-record. | the chart.

clal division on the paper.

patents, No. 472,124, dated April 5, 1892

The circuit is closed every knot or fraction

of a knot, the current passing through a spe-
By counting the
number of perforations bhetween the hour-
lines the speed and variations thereof can be
ascertained. 1 also provide, thirdly, revolu-
tion and other indicators, the operation of
which is recorded on the same paper, suitable
relay -circuit closers being interpolated be-
tween the instruments and the induction-
coil, as well as between the latter and the log,
so as not to necessitate the passage of a high-
tension current through the several 111(110&-
tors and the log and to insure the formation
of per forations at individual points only, so
as not to form continuous lines or slits in the
paper. dignal-keys may also be provided
and indications of their use made on the same
paper. lalsoprovide, fourthly, an auteomatic
switch for throwing in a battery- circuib in
caseof failure of the dynamo, combined with
means for giving visible and audible indica-
tions of such transfer from one generator to
another. 1 provide, fifthly, means for indi-
cating an interruption in theé action of the
induction-coil; sixthly, an improved form of
vibrator for the induction-coil, and, lastly, I
so construct the automatic contact-breaker
that 16 1s rendered sell-starting aund 1s mnot

liable to become inoperative, all for the ob-

ject of providing a plant not liable to become
inoperative and so cause a 10ss of record on
the chart or strip. -

Myinventionconsistsingeneralinimprove-
ments in the appamtus shown in my prior
; No.
524,636, dated Amnst 14, 1894; No. 5““ 902
ddted Februm‘y 12, 1899, No. 550,987, d&ted
March 24, 1896, and No. 605,548, dated June
14, 1898, and also in my prior application,
Serial No. 647,159, filed August 5, 1897.

I'he nature of my invention will best be un-
derstood when described in connection with
the accompanying drawings, in which—

Figure 1 represents a side elevation, partly
1n section and partly broken away, of a com-
pass embodying my improved recording at-
tachment. Ifig. 2 1s a plan view with part
broken away. Ifig. 3 18 a vertical section on
the line 3 3, I'ig. 1, illustrating part of the
electromagnetic device for unitormly turning
Fig. 4 is a detail view illustrating
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part of the means for attaching the chart to
its actuating mechanism. Iig. 51s a vertical
section of the electr omagnet of the chart-ac-
tuating mechanism, the winding being omit-
ted. Ifig. (1is a horizontal section on the line
6 6, Fig. 1, showing part of the support for
the 1‘@001‘(111]b arm. HKig. 7 1s a face view of
the chart adapted for use In the compass
shown in Fig. 1. Iig. 81s a side elevation,
partly in section, showing an actuating mech-
anism for an endless strip or tape to be used
in place of the chart. Iig. 9 is a plan view
of the same, part being broken away. Iig.
10 1s an elevation of a detml of sald aebuahnw
mechanism. Iig. 11 is a vertical section of
the same. Fig. 1.;_r is a diagrammatic view
illustrating the construction and operation of
the spiral recording-conductor. Iig. 13 is a
side view, on an enlarged scale, of a portion
of said conductor. Hig. 14 1s a similar view
illustrating a modified form for the same.
Fig. 15 1s a diagrawm illustrating the relative
distance between the several conductors.
IFig. 16 is a plan view of one of the relay-cir-
cuit closers used 1n connection with the log
and the several indicators. Iig. 17 is an ele-
vation of the same, partly in section. Fig.
18 1s a section on the line 18 18, Fig. 17, illus-
trating the construction of a detail part of the
relay-circuit closer. Fig. 19 is an elevation
of an automatic contact-breaker used in con-
nection with the induction-coil and the switeh.
Fig. 20 is a plan view of the same. I'ig. 21
is a plan view of the switeh for changing the
circuitsin case the primary generator breaks
down. [Iig.221s a side elevation of the smne.
Fig. 93 is a section on the line 25 23, Kig.

I‘lﬂ 94 illustrates in elevasion a modified fmm
of Smd switch, 1Ifigs. 25, 206, and 27 are dia-
orams illustrating difterent methods of wind-
ing the coil of the auntomatic contact-breaker
used in connection with said switeh, Ifig. 23
is a seetion on the line 28 28, Fig. 24, taken
through the switch-lever. Hig., 29 is a dia-
ocrammatic view showing the connections and
arrangement of the several cooperating de-
vices of the apparatus. ig. 80 is a longi-
tudinal section of a circuit-closer used in con-
nection with the relay-circuit closer of thelog,
speed, and signalindicators. Ifig.51lisa dia-
oram illustrating the electrical connections
when the switch shown in IFig. 24 is used.

Similar letters and numerals of reference
designate corresponding partsthroughout the
Seveml views of the drawings.

Referring at present to Kigs. 1 to 7 of the
drawings, wherein I have shown the record-
ing attachment for the compass and the chart
on which the record i1s made, the letter A
designates the bowl of a compass constructed
in the asual manner. In the present exam-
ple I have shown whatis known as a ‘‘liquid ™
compass; butit isof course to be understood
that the invention could be equally well ap-
plied to a dry compass. The stationary part
or head of the recording apparatus is con-

neeted with the bowl A by the leveling-serews

which I.shfbll hereinafter term the

1, passing throuy Than annular base 2 , Lo whicli
S secur ed DY 5111L.:ubl{, posts 3 two 1111% 4 and

5, having between them a disk 6, made of
mica or other suitable Insulating material.
T'o the rings 1s hinged a cover 7, carrying a
mica disk S, located between suitable rings;
and also the mechanism for rotating thechart
C. The cover 7 is secured to the rings 4 and
5—that is, to the lower part of the head—Dby
a suitable latch, (not shown,) so that it may
be readily ‘Jened for the insertion of the
chart C. The carved conductor D, which is
made spiral in form, asshown in Iig. 12, and
‘recording-
conduetor,” is attached by means of a spindle
9 to the axis of the magnetic needles (not
shown) and participates in the movements
thereol.
mica disk O, and above said mica disk and
conneeted to the cover 7 is arranged a radial
conductor I, preferably made of platinum
and attached to astripol insulating material
10, secured to the central eross-bar on the
cover 7. The terminal 121 of a wire is
brought 1n close proximity to the spiral re-
cording-conductor D, it being secured in a
bmdmﬁ -post 12 of 1Hon- -conducting material,
and the terminal120 of 4 wire passing Lhrouﬂh
a simllar binding-post, carried by the cover 7,
extends through the insulating-strip 10 and
touches the radial conductor. Paid wires are
connected with the induction-coil I, Ifig. 29,
in & manner hereinafter to be described. - It
15 evident that sparks will continuously pass
between that point of the recording-arm D
directly opposite to the radial conductor Ik
and the latter, thus perforating the paper and
making a record of the ship’s course. The
mica disk 6 is provided with a radial slit 14,
adjacent to the radial conduector K, through
which the sparks pass.

For actuating the chart C, I have provided
a peculiar driving mechanism, constructed
for the purpose of insuring accuracy and uni-
formity in the turning of the chart when a

It 1s arranged directly below the
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circult 1s closed onece every second by a c¢hro- -

nometer. In the present instance I have
shown the mechanism adapted to turn the
chart through one revolution every twelve
]1(t)1,11,5,~,j but of course it could be turned once
in every twenty- four hours, 1f so arranged.

The chart is attached to the arbor of a oear-

wheel 15, havinga bearing formed in the cross-
bar of the cover 7 and provided with a head
16, having therein a series of holes for the re-
ceptionofl prongsformedonacapl7, by means
of which cap the chart can be secured to said
head, Figs. 1 and 4. The driving mechanisn
for the chart is mounted on a swinging [rame
18, hinged to the eross-bar of the cover and
secured by means of a screw 19, entering
sald cross-bar, thus permitting the driving
mechanism to be swung clear of the gear 15
for permitting the adjustment of the ¢hart to
the proper time with respect to the radial con-
duactor E. Hald driving mechanism consists

of an electromagnet 20, attached to the swing-
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‘sides of 1ts fulerum.
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g frame and having its armature-lever 21

provided with a feed-pawl 22, Figs. 1, 2, and

3, adapted to engage a ratchet feed-wheel 23,
mounted on & horizontal worm-shaft24. The
worm-shaft engages a worm-wheel 25, mount-
ed-on a veltlcal shaft having at its lower end
a pinion 26, meshing with the gear-wheel 15.
The armature-lever 21 is provided with a
spring 27 and an adjusting-serew 28, by means
of which the stress on the pawl 22 can be
regulated as the pawl acts to turn the feed-
wheel 23 on its return stroke, and its move-
ment is limited by the set-serews on opposite
Thearmature 20* is ad-
justably secured to the lever 21 by a usual
adjusting-screw. The electromagnet 20 is
connected by wires 100 and 101 with a c¢hro-
nometer T, Fig. 29, provided with a circuit-
breaker of a usual construction, adapted to
close the circuit every second. In order to
obtain the grealest magnetic efficiency and
to concentrate the magnetic field near the ar-
mature of the electromagnet for operating the
feed device for the chart, I construct the eleec-
tromagnet 20 in the form of a hollow eylinder
of soft iron, slotted as usual and having a
central core 29, around which the wire is
wound to form the coil, Ifig. 5. The electro-
magnet 20 is placed in lme with the axis of
the magnetic needles to prevent the magnet
action from affecting the latter. The weight
of the compass-head and driving mechanism
may be balanced by a suitable weight 30,
mounted to swivel.

T'o the top of the glass plate forming part
of thie cover of the bowl A and in line with
the axis of rotation of the magnetic needles
18 secured a vertical c¢ylinder 31, closed at its
top by a cap 31%, provided with an opening
forming a bearing for the spindle 9. The
purpose of this cylinder is to prevent the lig-
uld in the compass-bowl from spilling. To
prevent evaporation of the liquid, the ¢ylin-
der may be partially filled with oil. To in-
suiate the spiral recording-conductor from
the cylinder 51 and the lower part of the com-
pass, a mica disk £ is attached to the said
conductor, as shown in Fig. 1.

The ch.:wt C, Fig, 7, is dwlded by radial
lines a, representing time, and by circular
lines b, representing direction, and also by
circular lines ¢, dividing 1% into spaces 1or
the various other recor ds.

In place of the rotary chart a traveling strip
may be used to indicate the ship’s course, &c.
In the example illustrated in Figs. 8 to 12 1
have shown the compass adapted for an end-
less strip C', propelled by a time mechanism.
The endless stripis provided on opposite sides
with rows of perforations 32, adapted to be
engaged by teeth 35 on a feed-roll 34, said
strip being stretehed over suitable guide-rolls
356 and 386 and passing below a radial condue-
tor K, which may be made in the form of a
roll. - The wheel 23 is actuatedj as described
in connection with Figs. 1 to 3, by an electro-
magnet 20 and m‘matm‘e lever 21, provided

9_.',058

v

with a-feed-pawl 22, The worm on the worm-
shaft 24 engages with a worm-wheel 25, rig-
idly mounted on the shaft of the feed- 1011, and
soturnsthelatter toadvance the endless strip.
The outer end of the worm-shaft 24 is mount-
ed in a box 37, which can be moved vertically
in a support 38 and is subjected tothe action
of a spiral spring 39, located in said support
and tending to move sald boxupwardly. To
the support 33 is pivoted a latch 40, adapted
to engage with a pin 40* on the box to hold
the same down upon the support. When the
lateh 1s withdrawn to release the box, the
worm on the shaft 24 becomes disene aﬂ'ed
from the worm-wheel 25, and so pelmlts the
strip to be adjusted by hand to the correct
time. To facilitate this adjustment, I pro-
vide an indexed head 41 for the shaft of the
feed-roll 34 and a second indexed head 42 on
the worm-shaft 24, both said heads being pro-

vided with stationary index-hands 43 and 44, -
By means of the head 41 the

respectively.
strip can be set approximately to the correct
time while the worm on shaft 24 1s out of en-
gagement with the worm-wheel 25, and then
the strip can be set accurately, according to
the time indicated by the chronometer, by
means of the head 42 afterthe worm and worm-
wheel have been thrown into engagement.

The tension of the endless strip may be ad-
justed by any sultable means—for instance,
by mounting the guide-roll 35 in & movable
bearing 45 on the cover 7, subjected to the ac-
tion of a spring 46.  Alever4?, engaging with
said bearing and with a rack 48, serves to ad-
just the position of said guide-roll, and con-
sequently the tension on the paper strip. To
permit the endless strip to be slipped on the
rollers, the lever 47 is thrown over to drawin
the roll 85

By inserting feed-rolls of different diame-
ters 1n place of the feed-roll 34 the speed of
the endless strip C' can be varied with the
same numbper of contacts at the chronometer.
It 1s of course to be understood that a mag-
netic time-feed could be used for feeding a
strip by winding from one roll to another, as
desceribed in my prior patents.

In Kig. 12 I have shown a rhammmnatlc
vView 111115&.:1{;11}0 the construction of the SPI-
ral Jeeoulinﬁ'-“ulm and also the divisions on
the endless 5‘(1‘11:) for 111(110%111@ direction and
time.

T'he recording-arim D or the radial conduc-
tor ¥, or both, may be in the form shown in
Ifig. 14—that 18, provided with & series of
equidistant projections corresponding to the
points on the compass.

In connection with the compass I also pro-
vide means for indicating on the chart orstrip
C or (' the distance covered by the vessel,
sald means being adapted to form perfora-
tions in one of the spaces formed by the lines
¢ on the chart or strip. This record of the

distance satled is made from a log L, Fig. 29,
provided with a circuit-closing attachment—
such, for instance, as that shown in my prior
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patent, No. 556,987, dated March
that shown in my application, Serial No.
647,159, filed August 5, 1£97, and in my Pat-
ent No. 605,545, dated June 14, 1898—and I
provide an improved relay-circuit closer I
for obtaining a momentary closine of the eir-
cuit only, the object being to produce points
and not lines. As shown in Figs. 10, 17, and
18, the relay-circuit closer, which is interpo-
lated In the circuit of the log and conductor
[, arranged adjacent to the radial couductor
I, as shown in Ifigs. 1 and 29, consists of a
base 50, supporting on pillars 51 a table 53

made of non-conducting material and pro-
vided with two metallic conmets 52, arranged
diametrically opposite and screwed into ILe
pillars. Abovethis table 1s mounted to turn
on a spindle 54 a diametrical contact-arm 53,
which 15 insulated from said spindle at 55%
and 1s adapted to sweep over the contacts 52,
but not to come 1nto actual contact with the
same. ‘lThe contact-arm is turned through
half a revolution whenever a circuit is closed
by the log or other instrument by the follow-
ing means: On the base-plate 50 1s mounted
an clectromagnet 56, the armature-lever 57 of
which is provided with a segment 58, engag-
ing a pinion 59, mounted on the spindle 54.
The armature-lever issubjected to the action
of the spring 60 to draw 1t normally against
the stop 01, in which position of the armatuare
the contact-arm 55.1s in a position midway
between the two contacts 52. The tension of
the spring 60 is regulated by an adjusting-
serew 62, as usual. When the magnet 506 is
vitalized and the armature attracted and
drawn against stop 65, the segment 58 quickly
turns the contact-arm through half a revolu-
tion, thus closing the ecircuit through the in-
duction-coil I momentarily. Topreventretro-
orade movement of the contact-arm 55 on the
return stroke of the armature 57 when the
magnet 56 is devitalized by the breaking of
the circult at the circuit-closing instrument,
the pinion 59 is Ioosely mounted on the spin-
dle 54 and a ratehet-wheel 64 is connected to
the pinion 59 by a cluteh 65, said ratchet-
wheel being made fast to the spindle and en-
gaged by a spring-pressed holding-pawl 66.
The armature-lever 57, therefore, on its re-
turn stroke merely turns the pinion 59 on the
spindlie 54 without turning the latter. The
stops 01 and 65 are both adjustable, sc as fo
obtain the proper throw for the armature.
To the periphery of the ratchet-wheel are se-
cured two tappets z, arranged diametrically
opposite to each other and adapted to engage
with an abutment 2z’ on the armature-lever 57
at each half-revolution of the spindle 54,
thereby abruptly arresting the movement of
the contact-arm 55 midway between the con-
tacts 52, s0 as to prevent multiplicity of con-
tacts. The stop 61 and the segment 59 are

bothinsulated from the metallic ) ame. dull-
able binding-posts 67 and 08 are connected
and binding-posts

67% and 68* are eonnected le%peeuvelv with | net 82, placed 1n shunt-cireuit w

94 1896, or

r

‘the magnetic field.

the metallic frame and with the armature-le-
ver for closing a bell or other signal-circuit
when the armature is against the stop 065,
which also forms a contact.

To obtain reliability of action at the induc-
tion-coil, which is so essential for the proper
operation of the instruments, I have provided
means to insure the attraction ot the contact-
breaker and to prevent its sticking -to the
contacts, The means for accomplishing this
end I have shown in Figs. 19 and 20, where
J designates the bobbin of the electromagnet,
placed in the circuit of the generator of elec-
tricity, ¢ its core, and J' the contact-breaker.
The contact - breaker is provided with a
spring-arm 70, arranged adjacent and adapt-
ed to engage with two contacts 71 and 72 for
making and breaking the ¢ircuit, as usual.
On tho opposite side of the electromagnet
and in line with its core is arranged an ar-
mature 73, carried by a very ﬂe\lble arm 74,
suitably attached to a bracket 75, adjustably
mounted on the base of the instrument by
means of the screw 70 and a slot formed 1n
said bracket, so that the distance of the aux-
iliary armature from the core may be ad-
justed. The coil J and the contact 72 arve in
shunt with the source of electricity. The
contact 71 is used to malke and break the
circuit through the coil.  When the core ) is
magnetized, the auxiliary armature 73 is at-
tracted unm()dmte]} and strikes the core
before the armature )’ of the contact-brealker,
and by the increased amount of soft metal S0
obtained for the core the magnetic lines are
lengthened. When the auxiliary armature
73 strikes the core, the blow, as well as the
increased magnetic force caused by the vir-
tual increase in the magnetic material in the
core, causes the immediate release of the con-
tact-breaker J' from the contacts 71 and 72
in case it sticks to the brealker, thus forming
a sell-starting eontact- breaker., After the
contact-brealer has been started by the first
movement of the auxiliary armature toward
the core of the electromagnet and the con-
tact-breaker continues to vibrate the current
becomes intermittent and the magnetic force
at the coreisdecreased. Dy properly adjust-
ing the position of the auxiliary armature
relatively to the corey said armature assumes
its normal position and retains the same
owing to the diminution in the strength of
In case the contacts
stick dm ing the further operation of the con-
tact- brea,ker the increase in magnetic force
agaln causes the auxihiary armature to strike
the core for effecting the release of the con-
tact-breaker, as before.

Hor automatically switehing in a battery

case of failure of the dynamo-circuit and
to give audible and visible indications of such
change I make use of the switeh b, (shown in
Figs. 21 to 25,) in which 80 designates the
switch-lever, provided with an armature 31,
arranged opposite the core of an electromag-
ith the dy-
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namo or other source of electricity. The
switch-lever 80 is subjected to the action of a
spring 83, tending to draw it away from the
electromagnet and against a stop 8t. The
several contacts d d, ee, 1, g g Tor the sev-
eral instruoments in the dynamo-circuit and
' ¢g' for the instru-
ments in the battery-circuit are arranged on
opposite sides of the center line of motion of
the switch-lever, and said switch-lever 1s pro-
vided with a series of insulated contacts 85,

adapted to bridge and connect the several

contacts d d e e, &c., or the contacts d' d' e’ e,
&e., whenin a p051t1013 over either of b&l(l Se-
ries of contacts. The contacts d e, &c., are
made in the form of spring-arms bent up-

wardly and inwardly, but may have any other

suitable form. The upper end of the switch-
lever 80 is provided with a segment 56, engag-
ing a pinion 87 on the shaftof a fan 88, which
fan acts as a check or break tothe motion of
the switch-lever. In case of interruption of
the dynamo-circnit the spring 33 draws the
switch-lever SO from itsposition overthe con-
tacts d d, &e., to a position over the contacts

d' d', &e., thus elosing the circuit from a bat-

tory or other source of electricity, as the con-
tacts d' d’arethose closing the circuit through
the Dbattery and the contacts d d are those
closing the circuit of the dynamo. The re-
maining contacts close the circuit throughthe
automatic contact-breakers, induction-coil,
&e., as will be hereinafter explained. The

contaects are so disposed that the contacts g ¢

for the induction-coil are broken during the
irst movement of the switch-lever 80, when
the magnet 82 is devitalized by the failure of
the dynamo to act, and the battery-circuit is
closed at the contacts d' d' before the circuit
through the induction-coil 1s closed at the
eont-wts g ¢'.- The contacts ¢’ ¢ f” f' for the
contact-breaker are then closed, and finally
the contacts ¢’ ¢’ are closed, thereby giving
the automatic contact-breakeran opportunity
to act before the induection-coil 1s vitalized.

- In Fig. 2471 have shown a modified form for
the switeh and the antomatic contact-breaker
in which the switch S controls but one auto-
matic contact-breaker J*common to both the
dynamo and battery circuits. In this con-
struction the contactse e f fand e’ e’ and f' f'
are omitted, and in place of the same two con-
tacts ' h' are used, and the current {rom
either the battery or the dynamo is conducted
through the switeh - lever 30 by wire 115.
These contacts i i/ are made yielding so as
to follow up the movements of the switch-le-
ver 80in order that the circuit to the contact-
breaker J?is closed before the cirenit to the
induction-coil I, and the wire 142, leading to

one of the contacts 72 of the contact-breaker

J? iscommon to both the dynamo and battery
coil. The contacts d d d' d" are
yielding.

In Fig. 24 the battery and dynamo Wll@‘;

-are wound about the core in two helices 9% and
In Fig. 25 the dynamo-wire is coiled about

q4
} *

special signals,

also made

&Lt

the entire core, as at %, and the battery-wire
connected to the same at or about the center
of the coil. In Fig. 26 the battery-coil 9* is
surrounded by the dynamo-coil 7%, and in Ifig.
27 one half of the core 1scovered with the dy-
namo-coil 7° and the other half with the bat-
tery-coil j.

In conneclion with the several apparatus
above described devices are also employed
for indicating the number of revolutions of
the engines ahead and back, the time, num-
ber, and duration of the whistles, and other
as may be required. The
means for indicating the number of revolu-
tions ahead may be a usual speed-indicator
I, arranged to make and break a circuit
through a relay, such as R/, previously de-
scribed, at any predetermined number of
revolutions, thereby closing a circuit through

' the induction-coil to the contact- -point /', To-
cated below the radial conductor E, Hig

. 29,
the indications thus made showing the -
ber of revolutions of the wheel or propeller
shaft. A similar indicator I’ may be used
to indicate the number of revolutions of en-
oine after reversal. Signal contact-keys I
I% of proper construction may also be used for
perforating the strip or chart.

Referrine now to Kig. 29 of the drawings,
wherein I have shown dmﬂmmmatmallv the
several instruments and their electrical con-
nections for forming the indications on the
chart or strip and for giving the several
signals, numeral 20 desig nates the feed- mag-
net for imparting the necessary motion to the
chart or strip, and 20% is the compensating
coil or magnet for neutralizing the magnetic
action of the feed-magnet on the magnetic
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needles. This magnet may or may not be
used. The make-and-break chronometer T .

is connected by wires 100 and 101 to the ter-

minals of the coil of the feed-magnet, the

compensating-magnet, and local battery B=.
I is the induction-coil which is operated, pri-
marily, by the current produced by the dy-

namo D and secondarily, in case of failure of
the dynamo, by the battery I3, both of which
are connected to the primary coil of the in-
duetion-coil with the interpolation of a switch
S,the contact-breakersd J*,(described in Ifigs.
19 and 20 ,) and an fld]ustable condenser 1, :
connected in a usual manner. The electrical
connections are made as follows: One wire
102 from the dynamo is connected with a
rheostat N, which latter is connected by a
wire 103 with one of the contacts /' of the
switeh S and also by a wire 104 with the con-
denser I.'. The second wire 105 is connected
with one of the contacts . One wire 106
from the battery I3 is connected with a rheo-
stat N’, which is connected by wire 107 to
wire 103, leading to the contact /. The
second wire 108 from the battery I3 connects
with one of the contacts d'. The coil 82 of
the switch S is in shunt-¢circuit with the dy-
namo-circuit by wires 109 and 110, "T'he con-
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nected with one of the contacts ¢ of switeh
by a wire 111 and by a wire 112 with one of
the contacts £, the other contact f being con-
nected with the contact /' adjacent to thatin
connection with wire 103, connected to the
dynamo and the battery. The wire 115 from
the coil of the contact-breaker J is connected
with one end of the primary coil o the in-
duetion-coil I, and said wire is also connected
with the condenser L.

The contact-breaker J¥ for the battery-cir-
cuit is connected by a wire 114 to one of the
contacts ¢', and the eontact ¢ adjacent to
said contact is connected with the contact e
opposite to the contact e to which the wire
111 from the contact-breaker J Is connected.
The second wire 115 is connected with one of
the contacts ' adjacent to the contact f' to
whichthe wire112 isattached. Thecoilof J*
is connected byawire 116 to the wire 113, lead-
ing to the induction-coil I. The other wire
117 of the induction-coil is connected with
one of the contacts ¢' and with one of the con-
tacts g. A wire 118 connects the opposite
contacts g and ¢ with the connection between
the contacts e and ¢’ of the switeh 5. The
contact d adjacent to the contact d connected
with the dvnamo is connected by a wire 119
with wire 113, connecting with the mduction-
coll T and the condenser I..

The secondary coil of the induction-coll is

“in connection with the radial conductor K by

wire 120 and with the 10(301(11110 conductor D
by a wire 121.

In the example illustrated in Fig. 29 I have
shown seven cireuits for making records on
the chart or strip besides the regular direc-

- tilon-record.
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I'1s a register for indicating the revolutions
of the engines ahead, and T a similar regis-
ter for indicating the revolutions with en-
gines reversed. [?and FParesimilar devices
for closing circuits for special purposes.

[tand E° aresignal-keys, one of which may
be used to record the time and duration of
whistles and the other for any special pur-
pose. |

(U203 0P [P are the conductors arranged
adjacent to the chart or strip and directly op-
posite the radial conductor H, the same cor-
responding to the several instruments L, If,
I, B2 IS, B and I,

R R’ R >, and R* are the relays of the
instruments L, [, IV, T3, and F°, said relays
being shown in Ews 16 and 17 and adapted
to give a momentmy contact for produeing a
single perforation at a time, as previously de-
scribed.

" 1s the battery for the various relay-cir-
cults. A primary wire 122 leads from one
pole of said battery and i1s common to all the
relays R. The other wire 125 from the bat-
tery forms a common return from all the con-
tact instruments L, I, I/, I'*, and I3, The
Iintermediate wires 124, 125, 126, 127, and 128

connect the separate contact devices with the
The contacts of the relays R IR, &c.,

relays.

i
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ALe connected by wires 1292, 130, 151, 152, and
133 with the conductors/{, (', 7, [%, ¢ and I+, The
Sig_:;'nal-]{eys I and IF° are connected by wires
134 and 135 with the conductors I and /"

T'o indicate visibly and audibly when the

induetion-coil I is not working properly, I

malke use of the device O, illustrated 1 my
prior patent, No. 524,656, dated August 14,
16894, which 1s adapted to close the circult at
either of the contactso o', and so close the cir-
cuit of the battery I37 throngh the lamp PP and
the bell P’. To obtain similar indications
when theswitch-lever80of theswitchismoved
to close the ecircuit of the battery D, I make
use of a cireuit including a battery 134 lamp
P2, and bell P? which circuit 1s closed in this
movement of the switeh-lever by contacts Si
and 84% (see alsc Ifigs. 21 and 24,) and so
causes the lamp to be lighted and the bell to
ring.  As a further precaution a lamp IP* is
placed in the dynamo-cireulf, which remains
lichted solong as the dynamo is running nov-
umll‘,?

Ordinarily the dynamo-cireult is used for
operating the induction-coil; but in the dia-
oram I have assumed that ‘;lle action of the
dynamo has been suspended. As hefove de-
seribed, the cessation of the dynamo-current
has caused the magnet 82 of the switch S to
become devitalized and the spring 83 to draw
the switch-lever SO to throw in the battery I3
and to disconnect the contaect-breaker J for
the dynamo and to throwin the instrument J*
for the battery-circuit previously to the ¢los-
ing of the cirenit of said battery through the
induction-coil I. The current from ha,ttu*}
I3 passes over wire 108, contact d', wire 130,
wire 119, wire 113, induction-coil I, wire 117,
contacts ¢', wire 118, contacts ¢/, wire 114,
automatic contact-breaker J*, wire 115, con-
tacts /', wire 103, wire 107, rheostas \” Wire
106, back to the battery. This starts the con-
tact-breaker J* and opens and closes the cur-
rent through wires 114 and 115 automatically.
The secondary current passesover wire 120 to
the radial conductor K, through the moving
chart or strip C to the spiral conductor D,
thence over wire 121 back to the coil.

When the cireuit is closed momentarily at
the relay v of the log} the current passes
over the wire 121, wire 137, relay R
S, wire 129, to Lhe small conductor [, through
the chart or strip, leaving a single perfora-
tion, thence to the radial conductor L, wire
120, back to coil I. The action with the
other instruments ¥, If", I¥*, and I’ is the
same, they being similarly connected. In
elomnn the Sw*lml keys I"* and I'” the current
passes through the switches s” and s over
wires 134 and 155 to the conductors {* and [f,
through the paper, leaving a dot or dash in
the chart orstrip C, according tothe duration
of the contact, as 1n telegraphy.

Instead of emploving separate batteries I3,
B* B% and B* a common battery I3’ may be
used and the connections made as indicated
by broken lines in IF1g. 29.

, switeh
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Theswitchess, above referred to, areshown | and means for eausing the passage of sparks

1n Fig. 30, and wnswt each of a casing m of
non-conducting material, having at 1ts bot-
tom a contact-screw n, and containing a nie-
tallic plunger p, extendmﬂ through a cap ¢ of
insulating material belewed to ‘[he top of the
casing m and provided with an insulated
handle r. A binding-screw f is passed radi-
ally through the casing and i1s in contact
with the plunger p. If the plungerisdrawn
away from the radial binding-screw {, the
circuit is broken between wires w and  and
the passage of sparks is prevented.

In Fig. 15 I have shown a diagram 1llus-
trating the proper relative distances bhetween
the 1eomdmﬂ* conductors to insure the pas-
sage of qurks at the proper points. The
lenﬂ'th of the line X Y indicates the distance
between the conducter 121 and the curved
recording-conductor; length of line X X’ in-
dicates the distance between the curved and
the radial conductor; length X’ X~ the dis-
tance between the extreme outside of the
curved recording-conductor and the inner-
most signal-conductor ; length X* X°, the
distance between the conductors ([ 7 [, &e.,
and the radial conductor, and length X° X*
the lateral distance bem een the said con-
ductors [ [’ [?, &e.

The rheostats N and N’ (shown in IFig. 29)
are utilized for adjusting the current to ob-

tain the same length of spark {rom the in-|

duction-coil I with the use of either the bat-
tery or the dynamo.

In the diagram Fig. 31 I have shown the
circuits when the switch S (shown in Fig. 24)
1s used. The electrical connections from the
battery B and dynamo D to the induction-
coil I and the condenser L' are substantially
the same as described in connection with Kig.
29, The battery-contact /' is connected by a
wire 140 with one end of the coil j* of the au-
tomatic contact-breaker J* and the dynamo-
contact /i is connected by a wire 141 with one
same. Wire
113 1s connected to the pivet of the switch-
lever 80. - A common wire 142 connects both

~coils 9° 4* with ’the contact 72 of the contact-
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breaker J=.

I do not wish to confine myself to the use
of instruments embodying the exact construc-
tions herein described or to the particular ar-
rangements of circuits, as it is evident that
both can be modified without departing from
my invention. It will also be readily under-
stood that theseveral devicesdescribed can be
embodied In various recording instruments—

such as voltmeters, ammeters, &e.—although

I have only shown the same used in connec-
tion with ships’ apparatus.

What I claim as new is—

1. In an electric recording instrument, the
combination of a curved recording-conduc-
tor, a conductor arranged adjacent to said
curved conductor, electromagnetic means ar-
ranged in line with the axis of the needle for
moving a paper between said two conductors,

between the two eondue{m‘% substantially as
described.

In an clectrie recording instrument, the
combination of a curved recording-conduc-
tor, a conductor arranged adjacent to said
curved conductor, an electromagnet arranged
in line with the axis of the needle, a chro-
nometer provided with a cirenit-closer actn-
ated at predetermined intervals and placed
in circult with the electromagnet, means op-
erated by said electromagnet for moving a

aper between the twoconductors, and means
for causing the passing of sparks between the
two conductors, substantially as described.
3. In an electrical recording instrument
having a magnetic needle, the combination of
acurved recording-conductor, a conductor ar-
ranged adjacent to sald curved conductor, an
electr omagnet arranged in line with the axis
of the needle a eircuit-closer for making and
breaking an electric circuit through said elec-
tromagnet, means operated by said electro-

- magnet for moving a paper between the two

conductors, and means for causing the pas-
sage of sparks between the two conductors,
Sllb%t-: ntially as deseribed.

4. In an electrical recording instrument,
the combination of a curved recording-con-
ductor, a conductorarranged adjacent to sald
curved conductor, an electromagnet, a chro-
nometer provided with a eireuit-closer actu-
ated at predetermined intervals and placed
in circuit with the electromagnet, means op-
crated by said electromagnet for moving a
paper between the two conductors, means for

~causing the passing of sparksbetween the two

conductors, and means for disconnecting the
driving mechanism of the paper for setting
the latter to the time with reference to the
conductor, snbstantially as described.

5. In an electric recording instrument, the
combination of two conductors arranged ad-
jacent to each other and relatively movable,
a non-conducting plate interposed between
the two conductors and having a slit to per-
mit the passage of sparks between the con-
ductors, means for feeding a paper between
the two conductors above the non-conducting
plate; which latter bodily supports the paper
at all points, and means for causing the pas-
sage of sparks between the two conductors,
substantially as described.

6. In a recording instrument, a conductor
provided with a series of equidistant projec-
tions, a conductor relatively movable with re-
spect to the first conductor, combined with
means for feeding a paper between said two
conductors, and a spark -produecing device
connected with said two conductors, substan-

tially as described.

7. Inan electric recording system, the com-
bination of an induction-coil, a contact-

breaker for the same, two electrical circuits,
and a switch adapted to close either circuit,
by first closing the circuit through the con-
| tact - breaker and subsequently thereto the
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circult of the induction-coll, substantl ally as
described.
8. Inan electric recording system, the com-
bination of an induction-coll, two contact-
t breakers forsaidinduction-coll, twoelectrical
circuits, each ineluding one of said contact-
breakers
cireuit by first elosing the cireunit through the
corresponding contact- breaker
1o quently thereto the cireuit of the induction-
coil, substantially as described.

9. In a contact-breaker, thecombination of
a core wound with two colls, and an armature,
substantially as deseribed.

10. Inanelectricrecordingsystem,the com-
bination of a recording instrument provided
with means for moving a paper and with con-
ductors between which the paper 1s moved,
an induction-coil provided with a contact-
20 breaker, two sources of electricity, a switch

controlhr the circuits of said two sources

15

and adapted to throw in the secondary source

when the primary source fails, meaunsoperated
by the movement of the switeh to give audi-
25 ble or visible indications of such change, @
series of contactinstroments, a seriesof relay-
circuit closers included in the cireultb of the
contact instruments, and a series of condue-
tors, one for each relay-circuit closer arranged
30 adjacent to one of the conductors at the re-
cording instrument and placed in the circuit

of theinduction-coil for making records of the

contacts made by the Conmct instruments,
substantially as described.

11, Imanelectricrecordingsystem,the com-
bination of a recording instrument provided
with means for moving a paper and with con-
ductors between which the paper is moved,
an induction-coll provided with a contact-
40 breaker, two sources of electricity, a switeh
controlling the circuits of said two sources
and adapted to throw in the secondary source
when the primary source fails, a series of con-
bact instruments, a series of relay -ecircuit
closers included in the c¢ircuit of the contact
instruments, and a series of conductors, one
for each relay-circuit closer arranged adja-
cent to one of the conductors at the record-
ing instrument and placed in the circult of
the induetion-coil for making records of the
contacts made by the confact instruments,
substantially as described.

12. Inanelectricrecording sy btem the com-
bination of a recording instrument having
two conductors, means for moving a paper
between said conductors, a break-and-make-
circuit chronometerfor actuating said means,
an induection-coil, a contact-breaker for said
coil, two sources of electricity, a switch 1n
the ecircuit of the primary source and con-
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trolling the circuits of both sources and adapt-
ed to close theecircult of the secondary source
when the primary source fails and to c¢lose |

, and a switch adapted Lo close either

and subse- |

b

by the movement of the switeh to give

' {the cireult of the contact-breaker in advance

of that of the induction-coil, means operated
andi-
ble or visible indication of the change {rom
the primary to the secondary source, a series
of contact instruments, a series of relay-cir-
cuit ¢losers included in the circuit of thecon-
tact instrumnents, a series of conductors at
the recording instrument placed in the cir-
cuit of the induection-coil for making records
of the contacts made by the contact instru-
ments, signal-keys placed in the circuit of
the induction-coil, and conductors arranged
adjacent to one of the conductors of the re-
cording instrument, for making records of
the contacts made at said signal-keys, sub-
stantially as described.

13. Inanelectricrecordingsystem,the com-
bination of a curved recording-conductor D,
a series of recording-conductors {, I, 7, &e.,
arranged opposite a straight conductor K and
the curved conductor D and theseries of con-
ductors /, I', &e., means for moving said pa-
per continuously between said several con-
ductors at a uniform rate of speed, a series of
magnetic relays s, s, %, &e., connected elec-
trically with said series of recording-conduc-
tors and adapted to close the eu*cmts for an
instant only, a series of contact devices I¥, I
2, &e., adapted to operate electrically ‘the

sald magnetic relays s when the contact de-
vices are operated by the log, engine-shaft,
sienal apparatus, &c., a primary source of
electricity D', an automatic switeh S, a set ol
signals I°, I’ operated by said switch, a mag-
net 82 operating said switeh and plfwed in
the circuit of said source of electricity D', an
auxiliary source of electricity B or B’ of
which the circuit is closed when the switch
S is thrown over upon failure of the primary
source D', an induction-coil I placed in the
cncmt of both sources of electricity D' and
B or B’ and controlled by the switch S, atto-
matie vibrators J, J with hammers 73, 74 one
for cach of the sources of electricity D’ and B
or B, said vibrators being controlled also by
the switeh S, and said vibrators being electrie-
ally connected to be throwninto action before
the circuit is closed through the induetion-coil
from eithersource of electricity D’and Bor B/,
and electrical connectionsfor causing the for-
mation of sparks between the radial conduc-
tor E and the spiral conductor D and the se-
ries of conduectors [, /', [*, &e., and through
the paper, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
wilnesses.

CIHHARLES L. JALEGLEILR.

Withesses:
L. . HENDRICKSON,
K. I¥. PERSIDES.
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