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UNITED STATES

PAaTENT OFrFICE.

HENRY JANSEN HAIGHT, OF NEW YORK, N. Y.

COMBINED ELECTRIC CLOCK AND TH ERMOSCOPE SYSTEM.

BZPEGIFIGAI"ION forming part of Letters Fatent No. 460,963, dated October 13, 16801,

Application fled March 7, 1887,

S

Berlal No, 229,987, (Mo model) i’atanted in England Maroh 10, 1887, Ko. 4,186,

To all whom it may concern:
- Be it knownthatl, HENRY - JANSEN HAYGHT,

- a citizen of the Unitéd States, residing in the

o
IS
20
h-zs
30

35

tem and Recording

-panying drawings, making

dors Patent in

city of New York,in the county of New York
and State of New York, have invented a new
and Improved Electro-Magnetic Clock Sys-
Thermoscope. Combined
‘Therewith; and I do hereby declare that the
following ig a full and exact deseription of
the same,’reference being had to the accom-
' part of the speci-
fication. = - e |

This invention isthe subject-matter of Lot-
_ Great Britain granted to me,
dated March 10, 1887, No. 4,1354,

..My invention consists, first, in .a new and’

improved means of transmitting by eléctro-
magnetic power to one or more distant sta-
tions or localities the time-indications of &
standard or other clock and of showing the

same time on the clock-faces at the stations

or localities: without requiring clock-work at
the said stations or localities, and thereby
avoiding the necessity of any winding of
clocks or other attention thereto; second, ‘in
the combination, with the said c¢lock - time
transmitter, of a comparer or verifier located
in the vicinity of the transmitting - clock,
whereby the correctness of the transmission
of the time to the distant stations or locali-
ties “is verified; third, in the combination,
with the aforesaid time transmitting and ex-
hibiting devices, of an electro-inagnetic re-
celving and recording thermoscope for the
siid.distant stations or loealities.

In the accompanying drawings, Figuare 1

' represents a top view of so much of a'stand-

.4'0

45

5Q

ard or other clock as is necessary for the
present-purpose and of the electro-magnetic
time-transmitting imechanism combined with

the cloek; Fig. 2, a rear view of the game;
- IFig. 3, a rear view of the time-verifier em- -

ployed in- connection with the clock and
transmitter; Fig. 4, a rear view .of the time-
transmitting mechanism, showing' the addi-
tional circuit-closing mechanism for connect-
Ing it with the verifier; Fig. 5, a diagram ex-
hibiting the electric-circuit connections be-
tween the clock-transmitter, the distant sta-
tions or localities, and the verifier; Fig. 6, a
top view of thethermoscopic recording mech-
anism employed in connection with the time-

~armature C is mounted

transmitter; Fig. 7, a rear view of the same;

Kig. 7%, a fractional face view of the tablet-
roll, with the worker and other parts con-
nected therewith. - . O .

- Like letters designate correspounding parts

1n all.of the fignres.

35 .

Referring to Figs. 1 and 2, I first describe

‘the clock - time transmitter - without other

parts. I .

- Let A represent a cldck-movement, or so
much thereof as is necessary to show its con-
nection with the electro-magnetic time-trans:
mitter, a indicating the

tral or minute-hand shaft,
side of the back plate e of the clock is mounted
the electro-magnetie time-transmitting mech-
anisw, the essential paits of which will now
be specified. First, an eléctro-magnet B, of
the ordinary or any other suitable construc-
tion, is properly attached to the clock. Its
ou a lever D, which
s pivoted on a pivot Jyprojecting from the
sald clock-plate. The coanterbalancing end
of this lever is preferably -welghted, as at g,
80 that the position of its pivot J may be as
far from the electro-magnet as practicable.
I also prefer to em ploy alight counter-spring
h, adjustable in tension, although it is evi-
dent that either an adjustable counter welght
or spring may be made to- serve:the whole
purpose. “I'his armature-lever actuated by
the. electro-magnet and counter weight or
spring serves to close and open the electric
circuit (represented |
broken wires 7 4, which transmits the time-in-
dicalions of the clock to distant ‘clocks or
clock-hands. The lever also serves to turn &
circuit-closing repeater, as follows: The clock
work-aud frame are insulated from the eloc-
tro-maguet, its armature-lever, &c., by in-
terposinginsulating material attheir res pect-
ive attachwents to the bael plate ¢, as indi-
cated by heavy black lines in Fig. 1. The
cenfral minute-hand
clock is of sufficient length to extend to the
rear side of the electro-magnetic mechanism,
but does not ¢owmein metallic con nection with
the same, except al the proper-times for clos-
ing the circuit of a loecal battery E, the cir-
cuit-wires & % of which connect at one end
witis the clock-frame. and at the other end

face, b ¢ the minute
‘and houar hands, respectively, and d the cen-

Upon the rear .

shaft or spindle d of the -

6o
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in the figures) by the
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-with the electro-magnetic wechanism, includ- | disk malkesa revolution cach hour; orit might.
ingthewires of the electro-magnet, alsoin the | turn only a part of a revolution, or more than
circuit, asindicated intho i gures by wiresand | one revolution each haur, provided: that the 760
dotted-line conrections, A part of this cic- { instrument is so arranged that a certain nui-

,::-v]_ -

5-cnit'is a circuit-ciosin g repeater I, which or- | ber of notches on the disk will cerrespond

“rdiparily consists of a disk or wheel mounted to | with a complete revolution of the min ute-
.turnfreely on atubularpivot?, attached to the | hand shaft, indicating an hourof time, It is
~Pplate eand surrounding the clock-shaft d, but { ouly necessary, then, that the main circuit 7s

-
™
- T w
= 3
r

o'
]

4 of the eircuit-closing repe
tact-therowith, and so located that it may

4
i‘ -

='not being in metallic contact or connection
ro-with it. On the face of

Jecting contact-pin m, and projecting radially
from the clock-shaft d is an arm 7, just back

£5: 8trike the pin m as it moves forward im pelled
Iribytheolock-work. ‘Tt has a snitable platinum
“-orequivalent contact-tip, so as to make good

d
L]
Lo |

-electrieal ‘connection with the pin when it
.Blrikesthesametoclose thelocal circuit. The

20 gircuit-closing repeater I has ratchet-tocth o ¢

- op it8 circular edge of sufficient fineness or
distance apart to correspond “with any pre-
scribed portion of an hour, provided for bya

complete revolution of the minute-hand, be-
fore the-face of the clock. "T'hus if the 18-
peater-disk is constructed to make just one
revolution each hour, and there are Sixty

ratchet-teeth on the same, 1t will be moved .

.. every minute. If thersare one hupdred and

the repeater is a pro- .

ater, but not in con-

extending to the distaut cloeks to be moved

or regulated by the transwyitting-elock ghall
be closed and broken sin ultaneously with
the lozcal eiveuit, as above set forth, in order

to malte all of the distant clocks in the main 8o
circuit to synchronize with the said trans-
mitting-c¢lock. - For this purpose the arma-
ture-lever D is made to elose the main circuit

s 1t descends, and a-counter-sprimng: or its

equivalent breaks the cireyit as the said 8s

armature-lever again rises, *© o AN
In the drawings I show: & ‘main cireuit-

| closer, constructed and-arranged as follows:

A pivoted leveri, of bell-crank or other form,
Is connected with one Wwire 7 of the main ¢ir- go

| cuit and an adjastable coutact-pin ‘v is- con-

nected with the other wire J of the-main ¢ir-

cuit, as clearly shown in Fig! 2. “*An-adjust-
able nresser-finger w is attaclied'to the arma.
ture-lever, consisting, as represented. of ‘a 05
screw passed down through the lever: and

3o twenty ratchet-notches, the ctrenit-closing re- provided with an iﬁsﬁlated'tip x, to ]Iress-on
Deater will be moved cvery half-minate, and | the top of the ecirenit-closing laver i, : Suit-
50 in proportion with any desired number of able platinum or equivalent tipsare attached, -
ratchet-teeth. The circait-closing repeater respectively, to the lever u and pin v to'pro- roo
is turned one notch at a time by a pawl 0, | duce rood clectrical cdmwét—ioh.‘"ffl‘hqsivh-én |
35 pivoted upon the armature-lever D, alight | the local circuit.is closéd, as above specified,
Spring g serving to hold it to the tecth of tha and the drmature-léver is drawn 'its presser-
circnit-closing repeater. - A detent r, pivoted fiuger w depresses thélever « and causes it-
on a bracket s, takes into the ratchet-teeth of | to make contact with the pin v, and thereby 1os
“the repeater-disk to prevent an y backward | close the miain cireuit. . Alcountér-spring Y
4o motion-of the ct reuli-closing repeater. The again raises the lever i as soon as the arma- .
detent.is held to the ratchet-teoth by a suit-’| ture-lever is raised, and so breaks thé main
able spring {. | cireuit, thus accomplishing ¢he purpdse above
Thos organized, whenever the minute-hand specified.  The leverw and stud in which the 110
of the clock advances & prearranged. part of 1 pin ¢ is mnounted are properly secured to the
45 an hour, as a winute or Lalf-minute, for in- clock_—l}izttoe,butm'eiusulatet_lthep@frbm. An
stance, 1ts shaft d, carrying the circuit-closing | adjustable stop z 1s located abové the arma-
arm n, moves the said arm forward into con- ¢ ture-lever D to limit §ts upward moveinent
tact with the pinu on the repeater-disk,there- | and rogulatoe the distance through which it 115
by closing the local circuit and causing ilic | vibrates as the local battery-circuit is closed
50 electro-magnet B to Le magnetized, whereby | and opened. . L
- the armature-lever 1 ix Lirought doewn and - Any construction of lime sccondary clock
the pawl p thereon is made o move tho re- | or clock-hand movement with & clock-Face
peater-disk one notceh forward, thus moving | in whieh the ninute-hand, shaft or spindle 120
‘the contact-pin 1t forward again away from - iay be--turned. by a ratchet-wheel - thereon
§5 -the -contact-arm » and breaking the local | and a pawl actuated by an electro-magnet in.
circuit, so that tho armature-lever isg again - the maincircuit of the elock-transmitter may
raised by its counter-spring.  Again, as the | be ecmploved. - e L.
minute-hand moves forward another divis- | . The general construction of . the verifier, r:g
-lon the circuit-closing avm # comes onee more IFig: 3, may be-the same as.or substantially
60 1nto contact with the pin v and closes the | similse Lo that of e clock-transmitter above
local cireuit, whereby the pawl 1 moves for- | deseribed, but without o clock-movement,
ward the repeater-disk another notch and | since this veuificr is a time-receiver and the
breaks the circuit acain. Thusthe repeater- | minnte-hand shaft is turned by the.electro- 130
disk is continually moved forward onae noteh | magnetic impulses. T have indicated by cor-
05 at a tiee as fast as the minute-hand of the responding lotters of reference on- the draw- .
¢lock moves round an eyual part 6f a cirele | Ings such parts as correspond in funection
and closes the eircuit, so that the repealer- | with similar parts on the transmitter, includ-
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the electro-magnet B is again brokenrthe
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this verifier, but differently arranged from

'ﬁ'n'ﬁ‘p_'ivot'b'. The ‘énd of thé key-lever in

- oneend of thelocal circuit-wire & is dttached.
20
whigh it is kept pressed down upop the arma-

it from the contact-pin ¢’ andf_ff)re'aking’ the
- localeircnit. Assoon asthecifenit connected

strument remain the same, as indicated by

480,083

ing the electro-magnet I3, armature-lever D,
clock-face g, minute and hour hand shafts b
¢, minute-hand shaft d, and back plate ¢
Two battery-circuits are also connected with

those of the transmitter. Thus the wires a’
a’, which connect with the wires of the elec-
tro-magnet B, are counected with the main cir-
cuit, while the wires & & are in the local cir-
cuitof the transmitter and are marked by the

same letters. - The armature-lever D in .this |
-instrument is insnlated.and forms part of the

local cireuit., Theend of the lever a]so presses
upward against the key-levor G, which alsois
insulated, and in tha locul circuit and turns

turn presses-upward againstan adjustable
contact-pin ¢’ in 4 binding-post d’, to which

The key-lever has a suitable spring e’, by

ture-lever D, while the retracting-spring 7 of
the armatare-lever is of sufficient Strength to
raise the leverand alsopressupthe key-lever
to the contact-pin ¢’ against the foree of the
spring &’ of the said key-lever; bt when the
armature-lever is depressed by the action of
the electro-magnet B, when .ity circuit is
closed, the spring e’ holds the key-lever G
down upon the armature, thereby separating

with the main cireunit and pissing throygh-
armature-lever is again raised and closes the 1
local circuit. A pawl p on this, armature-
lever takes into ratchet-notcheg o ¢ on the
peripheryof a disk of wheel H. This ratchet-
wheel has a conmection with the armature-
lever D, similar to that of the repeater-disk in
the transmitter; but its function is different,
sinee it is mounted directly upon thelcentor
shaft d of the minute-hand, ahd is thereby !
made to move the minute-hand by the closing
and breaking of the circuit passing through
the electro-magnet I3. The detént r falfills'a
function corresponding with that of the de-
tent g-of the transmitter. % |

- In connection with this verifier the trans-
mitter has an additional feature of construe-
tion, as shown in Fig. 4, besides what is shown

-

Jin Figs. 1 and 2. This consists in an addi-
‘tional cireuit eloser and breaker operated by

the armature-lever for a second loeal circuit,. -
All the olher parts of the transmitting-in- |

like letters of reference; but the insulated
tip = of the presser-finger w may be enlarged, |
50 as to depress the additional circuit-closer
upon its adjustable eontact-pin ¢’, instead of

- using a separate presser-finger, which, how-

ever, might be employed.

_ The wire 1/ for
tiis loecal eireuit isconnected atone end with

‘the eontact-pin ¢’. "Thus it will be seen that

when the armature-lever D is depressed. by
Lhe closing of the local battery-circuit, as be-
fore set forth, the said lever will depress both

3

circuit-closers w’ and f7, and thereby simul-
taneonsly close the main circuit and the ad-
ditional local circuit provided for by this con-
straction of the transmitting instrument.
The operation and function of the verifier,
In connection with the transmitting-instru-
ment and the main circuit leading to distant,
stations or localities, where secondary in-
struments -are placed in the said main cir-
cuit, will be understood Ly reference to Fig,
o, which is a diagram showing the connections
“of the said instruments by a suitable Arrange-
mentof the main-and local circuits. The-dia- 8o
pramalso illustrates the manner of mnultiply-
ing the number of relay and secondary instru- -
ments to an judefinite extent. I show at
the upper right-hand part of the figure the
outling of the principal parts of the trans- 3s
mifting-instrument; under the same, corre-
sponding parts of the verifyin g-instrument;
to the loft of -thaut*mnsmitfing-instrumeut, the,
principal parts of the two secondary instru-
Tdents in different places in the main cireuit go
of the transmitting -instrument, and still
farther to the loft outlines of two other se¢-
ondary instruments, with dotted-line circuit-
wire connections with the other instruments.
(Shown to indicate the manner of the indefi- o5
nite extension of thie number of the second-
ary instruments.) - Likelottérs indicate parts
of thiese instroments corresponding with like
| pag}fs of the instruments deseribed in the for-
‘mer figures of the drawings.  Ishow theloeal 160 -
Dbattery K and how the regular local-circuit
~wires I k connect the transmittor and -the
verifier: " I also show liere how the wires Ju/ [,/
of the second local cireuit conneci the trans-
mitter and the verifier. T'he main-cirenif 103
wires 7 j are represented in the complete ¢ir-
euit througl the transmitter, two secondary
cloeks, the main battery I, and the eronnd con-
nections. Also by dotted lines there is shoivn
“an extension of .the main-cireuit wires to two 1 1o
othersecondary instruments. An additional
circuit (tepresented by the wires o a’) con-
nects the transmitter, the secondary instru-
ments, and the verifier for the purpose of the
vortfication. Part of this cirenit may be co- 11 5
incident with the main circuit, as shown,and
the mnain battery T may serve for both those
circuits; also, parts-of-the second local cjr.
cuit /" may coincide with parts of tho regi-
Iar local circuit %, as shown, and one loeal 120
battery saffices for both. *
I will now trace the successive movements
of the instruments and the conrses of the of -
cuits to illustrate the operation of the instru-
ments, When the cireuit-closing arm n of rzc
the transmitter at any time veaches the con.
lact-pin 21 on tho repeater-disk I, the regu-
lar local cireuit is closed, and thereby the
electro-magnet B is magnetized and the ar.
mature-lever D is depressed. T'his movement 1 3¢
of the armature-lever presses down the secondd
local-cirenit cloger £/, 1ig, 4, and closes the
second local cirettit 2/, which, also passing
throngh the electro-magnet 3, keeps the arma-

70
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ture-lever still depressed for the time being.
This is the essential
- local cireuit. At the same time the arina-
ture-lever closes the main cireuit 4. Thiseir-
cuit passing through the clectro-magnets 3 3
. ofthesecondary instru ments, the said electro-
magnets are magnetized and their
levers D D are all simultaneously depressed,
and by a suitable pawl-and-ratchet construe-
tion they turn the respective ratchet-wheols
H I of these instruinents, mounted-.on the
thinuté-hand shafts of ‘the same just-as-set
forth in thie description of the verifier, there-
by transmitting *he clock-time, as required.
Lhese simultaneous movements of the arin.
ture-levers of th’c'sécti_ridm*yiilstrumpnts, fol-
lowing instantly on the dépression of the ar-
~ mature-leverof the transmitter, close the veri-
fier main-circuit a’, which passés throngh the
Several armature-levers of all the instruments
except the verifier and through the ¢lectro.
magnet of the verifiei. ' Kach of ‘thesearma-
ture-levers (except that of the verifier) by
“théir depression strike npon the cirenit-clos-
25.10g pins ¢/, as shown, which are respectively
 "connected with the wires a’ a’ of this circuit;
Upon' the closing of. this circuit the électro-
" magnet B of the verifieris magnetized, tliere-
by depressing its armature-lever D’and mov--
30 Ing'the ratchetwheel 1T of the’ Verifier and

el

)

10

15

20

purpose of this secong

armature- |

cgusing the minuté haud thereof to desiguate

. the corresponding progress of tne time. The

. depression of the arinatare-lever D' of the
.verifier also allows the de nressi
3z lever G,.as above sct forth, thereby breakin o4
. the second lpeal . circuit and ‘permitting the
armature-lever of the transmitter to be raised
ready for the next movenrent, as deseribed.

- Thus as long as all the instraments ‘are in
_-40_ working order these movements go oniegn-
' Jarly and the time-indications of 1he verifier
ragree. exactly with those of the standard
clock of the -transmitter, and so long it is
known with: certainty at the transmitter-sta-

.45 tion that all the seeondary clocks are Keeping
~time -correctly; but In.ease any one of the

- -secondary clocks is out of order or from any
.cause :the main circuit is not closed .and
opened regularly by the.action of the trans.

. 50 mitter, then. the vertfier-circuit which is con-
.-nected with or dependent on the working of
the'inain cireuit is not closed, the. verifier-
‘lnagnel is not magnetized, and
- 1ts clock-hands do. not.move, th
-~ §5+18 not depressed, and the local
ing throngh it to the transmitter 1s not broken,

50 that the armature-lever of the transmitter

e key-laver G

‘1S-not- raised; but. the standard. clock con-

-linues to go and keep time, the cureait-clos-

ing arm n bearing against: the contact-pinm.
-and-thereby wmoviag the repeating-disk F
‘round on its-pivot. Thus, since under fail-

ure to close the. verifier-circuit the verifier
' ¢lock-bands do not.move, it will immediately
- 65 be known by its not keeping- time with the

" 00

- Ih

|

consequerntly -

{_Biml;_lit pﬂSS' :

on of the key-

1

3
F

1

|

f

5

-8 minute-hand will or

460,963

| standard clock (hat the apparatus is not in
working order and must be attended to.

In the diagram I show by a dotted line ;
that a return-wire may be used instead of a
ground-return in the main circuit Where
the secondary clocksareall in thesame build-
Ing as, or in the immediate vicinity of, the
- trausmitter, the whole main cirenit between

the several instruments way properly. he
through-wires. . - I .

In Figs. 6-and 7 I show a means for. mov-
‘1ng the recording -tablet. or. paper roll-of a
‘thermoscope by a time-movewnent electrically
transmitted, as by .the transmitting-instru-
‘ment-above deseribed, and also in connection
therewith an electro-magnetic thermoscopic
receiver. Fig..( is a-top view of the main
parts of the device, and. ¥ig. 7.a rear view of.
the same. An electro-magnet B is placed in
the main civcuit represented by the wires j j 8
of the transmitter. Its armature-lever D has
& pawl p, taking into.ratchet-teeth 0.0 on the
periplery of a ratchet-wheel I " The arma-
Lire-lever is'retracted by a suitable springh, -
and the pawl » by a spiing q’. * A detent q 90
also takes into the ratchiet-teeth pivoted on
an L-shaped orequivalent brackets, attached.,
to the plate or frame of the instrument and -
retracted -by a spring {... When this pawl. .
works upward, as shown ‘in Hig. 6, suitable g3
limiting - shoulders %’ %’ ‘on tho detent are
employed in connection with a stud I’ on the
bracket or equivalent means té limit the mo-
tion of the detent and prevent its fallingout. .
of position. Ontheshaftof the ratchet-wheel 100
H is mounted one- of “the- rollers, the active |
roller J of the tablet-rojl. K, on which the
thermaoscopie® indications are ‘recorded, .the
tablet-roll being unwound from g passive:
rolier L and passing in front of a '
plane surface M. The tablet-roll is ‘
the proper eross markings. and numberings
o indicate the hours and minates thereon as
the tablet-roll is moved regularly along by
the clock-time movement electrically trans- 110
mitted. Ior the purpose of scientific obsep-
vation this tablet-roll; indicating, in connec-
tion with a sditable index or pointer in the
proper position, the correct time at any mo-
ment, may serve as a cloek in itself; but for 1rs
the, purpose of showing time for ordinary use
may be placed-on- the .
shaft d in eonnection wi thanhour-haind and a
clock-face of the usual coostruction, as in the
clock—time_receiverl as above set forth. .As 120
the tablet-roll K passes from one roller to the
other it passeg around two gunide-rellers m’

m', respectively placed 'at the two ends of
the plate M and serving to ‘bring the tablet-

roll into exact position béfore the plate and to 125
diminish friction. . Ttie vi bration of the arma-
ture-lever D, as the main eircuit is closed and
_broken by the clock-time transmitter, turnsthe
activeroller J regularly and moves the tablet-
rellinregulartime. The armature-lever Dalso - 13¢

70
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- ture-lever is
with the L-shaped bracket s’, which is insu- |

10

ls_

460,083

may serve as a ¢ircuit closerand breaker for a
relay-circuit, to transmit the time-indications
to another station or stations by a relay-bat-
tery, or for a verificr-circuit,. Thus, one wire
n’ of the relay-circuit may be
the metallic bracket on which the said arma-
pivoted, and the other wire 7./

lated from the armature-lever, A contact-

point o’ on the armature-lever strikes a con-

tact-pin p’ on the said bracket, so that every
time the armature-leveris moved by the mag-
netizing of its magnet this relay - circuit is
closed. Alimiting-stop o'’ yagainst which the
armature-lever strikes in its retracted move-
ment, hasaninsulating-tip to prevent the c¢los-
ing of the relay-circuit in this return move-

~wment.” The thermoscopic novements, in con-

:O

chanical devices employed in connection

-nection with this tablet-roll movement driven

by the electro-maguetic time-movement, -is
sufficiently indicated in Figs. 6, 7, and 73, ref-
ereace being had to my Letters Patent for
dated January 10, 1888, No. 370,149, for a
fuller illustration and description of the me-
with
the theringscopic electro-magnets. -
__An increasing-temperature electro-magnet
N is in theincreasing-temperature circuit in-
dicated by the circuit-wires 7 ', and. a de-
creasing-temperature electro-maenet Q is in
the decreasing-temperature circuit indicated
bythecircuit-wiress’s’. Thearmature-lever P

of tlie electro-magnet N carriesa pawl, which
takes  into a ratchet-wheel w’ on a shaft r’,

which carries a pinion v, that gears into a
cog-wheel S on the thermoscopic index-shaft
1. Similarly, the armature-lever U of the
electro-magnet O ecarries a pawl 2, which
takes into a ratchet- wheel 2* on a shaft v,
which carries a pinion 7/, that gears into the

- 8ald cog-wheel S. Suitable detentsa’’ o'’ also.

take ihto the ratchet-wheelsw’ ='. The con-
struction of thearmature-levers, pawls, rateh-
et-wheels, and detents here reforred to is the
same as fully represented in T.etters Patent

- No. 370,149, eranted to me January 10, 1888,

and described in lines forty-four to on¢ hun-

dred-and twenty-five, inclusive, of the secan
page of the specification of tho same; and
since I make no elaim to the construction g

any-combination of the -same in the present

case a fall view.or detailed deseri
i8 herein unnecessary. - |

A cord 2" or its equivalent is wound at one
end around the index-shaftT and at its other
end is secured to a marker X, which .ig ar-
ranged to slide transversely“in front of the
tablet-roll K. 'When the.index-shaftis turn-
ingin thedireetion towind the cord = thereon,

ption therof

it moves the marker in one direetion over the |

tablet-roll, and when the index-shaft is turn-

Jing in the direction to unwind the cord there-

from a counter-spring Y, Fig. 7¢, draws the
marker in the opposite direction neross tho
tablet-roll. The whole construetion is so [rro-

an improved electro-magnetic thermoscope,.

connected with |

!

b

| portioned and arranged that for every turning

movement of the temperatare-index shaft 1’

to the extent of one degree of temperature a -

corresponding movement is made on the tab-
let-roll by the marker to the extent of one de-
gree of temperature, according to the scale on
the said tablet-roll. . |
_'l'he receiving-thermoscopes, as thus de-
scribed, which are adapted to record thermo-
metric records on tablets moved by secondary
clock mechanisms, are themselves arranged
and operated in a well-known way—as, for ex-
ample, in'the manner and in accordance with
the system diselosed in my above-named Let-

75

80

ters Patent No, 376,140. In the systems de-

scribed in that patent a series of electro-mag-
netic receiving and indicating thermoscopes
at different stations are sll sitnultaneounsly
actuated by a transmitting-thermoscope at a
transmitting-station. Now a main object of

the present invention is to. apply such asys-

tem to the clock-time-transinitting system
set forth in the present specification, so that
continuous temperature-records of the trans-
mitting-station may be recorded at each of
the receiving-stations. Accordingly at eacl
of thereceiving-stations a receiving and indi-
cating thermoscope -is. arranged in ‘connec-

| tion with a seeondary ecloek in the manner

shown in Iigs.6 and 7. The several second-
ary clocks are actuated by the primary elock
at the transmitting-station, and the seversl
receiving - thermoscopes are actnated by’a
traosmitting - thermoscope at the transmit-

ting-station.

"I claim as my invention— |

1. A plurality of synchronously-movable
clock mechanisms and an equal number of
recording-tablets operated, respectively, by
sald clock mechanisms, in combination with
a’' plurality of simultaneously and uniformly
acting indicators corresponding in number
with said clock mechanisms, and an equal
number of markers, each of said markers be-

ing actuated by one of said indicators and

marking upon one of said tablets, substan-
tially

as set forth. . .

2. A clock-time-transmitting mechanisimm or
primary clock, one or more secondary clock
mechanismms, actuating electro-magnets for
each of said secondary clocks, and a4 main
electric circuit including an electric Lattery
and said actnating electro-magnets, said main

| electrie cireuit being controlled by said pri-

mary clock, in combination with a verifier
having an actnatify electro - magnet, said
veri{iéjr being also a sceondary elock mechan-

ism or clock-time indicator, and a verifying

electric circait, which ineludes & battery and
the saud magnet of said verifier, said verifier-
circuit extending ‘to all of the secondary
clocks in series and its continuity being con-
trolled at each of said secondary elocks by the
movementsof the same, whereby said verificr
Is actuated only when all of said secondary
clocks act in unison, and a diserepancy Le-
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tween the primary clock and the verifier in-
dicates adefectin tha working of the systen,
substantially as set forth.

- 3 Aclock-time-transmitti ng mechanism or
primary clock having an electro-magnet B
and armature-lever D, the circuit-closin garn
# of'said primary clock,
actuated by the movements of said lever D,
which said arm 4 CO-
Operates, the verifier having also an actuat-
ing-electro-magnet and armature-lever and

of said local circuitsincludin gtheelectro-mag-
primary clock and havin oits termi-
nalsat 8aid arm 7 agid contact-pin ., respect-
ively,wherchy when sald arm comes in eon tact
with said pin said loeal cireuit is closed, thus
actuating said maenet and moving the arma-
ture-lever I of said primary clock, thereby
moving said disk Fand again separating said

‘arm n and pin m, and the socond of said lo-

cal circuits includ ing the armatare-lever of
said verifier and the magnet of said primary
_ its terminals at a normal
break controlled by tlhie armature-lever I of
said primary clock, whereby wlien said ar-
mature-lever I is attracted by the magnet of
Said 'primary clock said second local cireuit

18 jelosed, thereby holding said lever D at-
‘Tracted until said sccond local circuit ig

broken by the.movement of the armature-le-
ver-of the verifier,
Or moresecondary clocks, each having an act.
uating electro-magnet and ap armdture-le-
ver therefor; a main electric eirenit inclading
saild magnets of ‘said secondary clocks, said
main eireuit being controlled

clock, a verifying electric circuit which in-
cludes the electro-magnet of said verifier and
which extends
1n Series, its
each of said
ments of the

to all of said secondary clocks
continuity being controlled at
secondary clocks by the move-
same, whereby said verifier is

the rotating disk F‘, |

in eombination with one -

by said primary

oy 4

!

|

]

460,063

actuated only when all of gaid secondary
clocks actin unison, and electric batteries for
the several electric circnits, substantially as
set forth. | o

4. The combination of the clock-mnovement
of a clock-time transmitter, the cirenit-clos-
‘ing arm on its central shaft, a
1Ing circuit breaking and.

freely-revolv-

disk having a.contact-pin thereon, a time-
verifier, as specified, a local-battery circuit
connecting the transmitter
electro-magnet in the lgeal cirenit and con-
nected with the transmitter, an armature-
lever actuated by the said electro-magnet

‘adapted to turn the gaid repeating-disk, and

a second local circuit connecting the trans-
mitter and verifier and elosed and broken by
the said armature-lever,
for the purpose herein specified, S

9. Thecombination of the clock-time trans-
mitter, one or inore Becondary clocks, a clock-
time verifier, a mai
a8 set- forth, connecting the sald-instruments,
A main electric generator and _a loeal electric
generator,and a circuit closin g and breaking
key automatically actuated by the armature-
fever of tle verifier, as specified. ‘

0. In a thermoscopic recording mechanism
actuated by

combination of an aetive tablet-roller moved

by the armature-lever of the electro-magnet

in the time-transmitting ciréuit, the passive

tablet-roller, the tablet-rol],
anti-friction rollers around which the tablet-

-

Toll passesbetween the tablet-rollers, as speci-
fled. | o "

In witness whereof I have hereunto signed
my name in the presence of two subseribing
wilnesses, - . 5
HENRY JANSEN HAIGHT
Witnesses: |
C.S. NEWELL,
MANLEY A, RAYMOND.
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