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

CLECTRO-MAGNETIC TRANSMITTING AND DISTRIBUTING THERMOSCOPE.

N SPECIPICATION formiﬁg part of Letters Patent No. 35'9,2:10, date_d March g 1887.
| | ~ Application filed July 22, 1886. Serial No. 203,734. (No model.). -

To all whonv it may CoOncern: | Like letters designafe corresponding parts
Beit knownthat I, HENRY JANSEN HAIGHT, in ail of the figures. |

o citizén of the United States, and a resident| In the drawings, A represents the lower

S

of the city, county, and State of New York,

have invented an Improved Electro-Magnetic | horizontal cylindrical part of the case; C, the

Transmitting and Distributing Thermoscope;
and I do hereby declare that the following 18
o full and exact desecription thereof, reference

thermostatic coilin the lower eylindrical part;
D, the index in the upper cylindrieal part;
E, the vertical thermostatic shaft or spindle,

vertical cylindrical part, and B the upper g3

being had to the accompanying drawings, | and F the herizontal ‘jndex-shaft, as in my 6o

1o making part of this specification.. = # said application for a transmitting - thermo-
In the present invention I apply to an elec- { scope. . - R
t-ro-magnetictransmitting-thermosmpehaving “In the present organization I do not have a

‘the general form and construction the same as

5
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- vertical section of the upper cylindrical part |

45

 gtatic coil and the index-shaft; Fig. 6, a sec-
“tion corresponding to the section in ¥ig. 4,

RO

view, some of the parts being left out; FKig. 3,

that for whiech an application for Letters Pab-
ent No. 200,458 has been filed by me, April |
18, 1886, some of the features of construction
and organization which I haveset forth in my-
application No. 206,154, filed: June 24, 1336,
for anelectro-maguetiereceiving,transmitting,
and distributing thermoscope. Such applied
featuresin their new relation to atransmitting- |
thermoscope and other devices added thereto
I now describe in this specification. -
In the accompanying drawings, Figure 118 |
o central vertical axial section of the vertical-
cylindrical part of the transmitting-thermo-
scope and a vertical transverse section of the
horizontal eylindrical part thereof, the ther-
mostatic coil and the other parts within the
double cylindrical case being shown in side or
end elevation; Fig. 2, a vertical transverse
section of the upper eylindrical part and a
vertical axial section of the upper portion of |
the lower cylindrical part of the instrument,
some of the interior parts being shown in side

a vertical axial section of the upper cylindrical
part and of the upper portion of the lower
cylindrical part, parts of the interior work be-
ing shown in elevation; Fig. 4, a transverse

of the instrument in a plane indicated by the
line 4 4, Fig. 3; Fig. 5, a section 1n pari cor- '
responding to the section in Fig. 3, showing a
modification of the counstruction of the con-

necting-gear between the shaft of the thermo- ,

showing the same modification as in Fig. b;

observatory or station.

Fig. 7, a view in detail of a secondary circuit-

- closing device. -

divided index-shaft, asin the said application,

which the desired relative

the thermostatic-coil shaft I, gearing directly
into a worm-wheel, b, on the index-shaft.

" In the modified construction shown in Figs.

5 and 6 I show the worm-gear a, gearing into.
an intermediate worm-wheel, b, which in fuarn
gears into a pinion, ¢, on theindex-shaft. One
or more thermostatic coils and WOrm-SCrews
may be used. I | o
In combining the organizations of the two
inventions set forth in the two applications
above referred to, I employ two electro-mag-
nets, G H, Figs. 1 and 2, located in the upper
cylindrical part of the instrument and
mounted on the plate d back of the dial of the
index D, the former magnet, G, being in the
increasing-temperature circuit and the latter
magnet, H, being in the decreasing-temperas-
fure circuit in the main line reaching to an
| These electro-mag-
nets, throngh their armatures e f and their
armature-levers 1 J, actuate, respectively,
pawls ¢ I and detents ¢ 7, which take 1nto
ratehet-wheels K L on shafts & I, all precisely
in the same way and by similar adjustments.
as seb forth in my aforesaid application No.
206,154. Trom this point of action the or-
ganization is different from that of the said
application. Thus, the pinions m « on the
shafts & 7in the present invention gear 1nto
an interior set of gear-teeth, o, of an annular
or ring circuit-closer, M, which is held 1n po-

sition by the said pinions, being at opposite 100
| sides thereof, and by two grooved friction-

pulleys, p p, running on fixed pivots ¢ ¢ and

but connect the two shafts by a suitable posi- 65
tive gearing, by
speed of the two shafts may be obtained.

" In Figs. 3 and 4 I show a worm-gear, 4, Oll '
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part, #, of the ring has metallic connection-
. 10

g o S - 359210

bearing against the outer edges of the ring in |

positions a quarter of a circle distant from the
said pinion, or thereabout. The organization

of this annular circuit-closer and its operation

in connection with associated parts are as fol-
lows: *The ring is made with two metallic
parts, r s, separated by an insulating-strip, ?,
inserted between them, as shown. The outer

with one or both of the fixed pivots g ¢ by one

or both of the friction-pulleys p p and by one

or two elastic metallic strips, %, attached to the
said pivots and bearing against the periphery
of the ring, and one or both of the said piv-
ots are put in circuit by the wire 2 of the in-
creasing-temperature electro-magnet G.. The
inner part, s, of the ring M has also metallic

.connection with the wire 3 of the decreasing-
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tion. |
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 electro - magnetic transmitting - thermoseope |
- described in my application No. 200,458,

435

~ temperature electro-magnet H through oneor
both of the pinions m =, shafts k.l, and a me-
tallic supporting bridge or bracket, », which
is mounted on but insulated from the back

plate, d, of the instrnment, and in which the
said shafts have their bearings, one end of the
magnet-wire 3 being attached to -the said
bridge. @ o

The arrangement of the parts thus far de-

seribed is such that at each breaking and clos-
ing of the increasing-temperature circuit the |

annular circuit-closer M. will be moved the

distance of one degree of the temperature-

scale in the proper direction by the action of
the electro-magnet G in that cireuit, and at

each breaking and closing of the decreasing-

temperature circuit the said annular circuit-

closer will similarly be moved one degree of |
the temperature-scale in the opposite direc- |

Thus far, however, no provision for closing
and breaking the circuits has been described.
Here a construction partly belonging to my

above referred to, is employed. Thus the

thermostatic coil C, itsshaft I, and the index-

shaft I, geared to the said shaft E, are used,
whereby each change of one degree of temper-
ature of the air in which the instrument 1is

 situated turns the said index-shaft F' one de-

50

60

gree of the temperature-scale In one or the
other direction, according to whether the tem-
perature is increasing or decreasing, these

movements of the shaft corresponding and har-.

monizing with those of the annular eircuit-
closer M, abovespecified. Then upon therear
end of the index-shaft I is secured an arm, N,

having an elastic tip or extension, w, which is

arranged to touch either one of two pins or

projections,  y, one projecting from the outer.

part, r, of the ring circuit-closer and the other

' projecting from the inner part, s, of the said

65

ring, as shown in Figs. 1 and 2. 'The tip of
the arm, as shown, extends between the said
pins, and it is so arranged between them that
it can have one degree of movement and a

- slight additional movement, as liftle as prac- |
ticable, in moving from one to the other. The | and its two endsat the partingare respectively

index-shaft ¥, on which this arm is mounted,
is in metallic connection with the battery-wire
or return-wire of both cireuits, so that when

(A

the tip of the arm touches the pin « 1t closes

the increasing-temperature cirenit and when

the tip touches the pin y it closes the decreas-

ing-temperature circuit. R
The movement resulting from the combined
mechanismsabove deseribed isas follows: Sap-
pose the temperature of the atmosphere where
the instrument is located is increasing and
that the pin » on the circuit-closer is one de-
gree in advance of or away from the circuit-
closing arm N, as soon as another degree of
increasing temperature is reached, and eon-
sequently the arm has moved forward one de-

gree, it touches the pin # and closes the 1n-

creasing-temperature circuit. The armatuare-
lever of the magnet G is thereby moved and
the annular circuit-closer M is moved one.de-
gree, thus moving its pin r one degree away

/5
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from the arm N again, and consequently again

breaking the circuit. The nextincreasing de-

gree of temperature again brings the arm into
‘contact with the said pin r and again closes

the circuit, with a repetition of the resultant
action. - Thus the movements are repeated as

‘long as the temperature increases.

ole
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‘The movement is precisely the same in the

opposite direction when the temperature 1s

decreasing, the arm N then coming succes-

_sively into contact with the pinson the annu-

lar circuit-closer and being separated there-
from by the retreating movement of the said

circuit-closer. ;

In Figs. 2, 3,4, and 7 I show an additional
device whereby a local battery 1s used for
actuating the electro-magnets G H and by
them the cireuit-closer M, so that the main-
line battery-wire may be relieved of this
work, and thus be better adapted to transmit
thermometric indications to long distances.
All the parts above described are here re-
tained, and in addision the following device

isemployed: Two vibratory, generally obtuse-

angled, levers, O P, are mounted, as shown,

100
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upon a tubular pivot, o', Fig. 3, around the

index-shaft F, and they are connected to the
armature-levers I J of the electro-magnets in
precisely the same way as the ring or circuiar
multiple circuit-closers set forth in my atore-
said application No. 206,154, namely, by

means of arms ¥’ ¢, projecting laterally from

respective levers near their upper ends, and
wires or'rods d' ¢, connecting the said arms
respectively with the armature-levers, as rep-

‘resented in Fig. 2. Here the wires 2 and 3 of
the respective electro-magnets and - return-
‘wire 4 for the two are connected with thelocal

battery Q, so that when the circuits are closed
by the circuit-closing arm N this battery oper-
ates the annular circuit-closer M and also said

arms O P, which are circuit closers and break-

ers for the main-line circuits in the following
manner: The increasing-temperature wire b
of the main line is parted at the instrument,

11§
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connceted with two post or stud plmtes 'y,
attached to but insulated from the plate d of
the instrument, and ther efore f rom each other. -

Similar post or stud plates, I 4, for parting
the decreasing-temperature line- wne 6 are at-
tached in o similar way to the plate d, the two

setsof postorstud platesbeing smtably placed
in different positions, as shown, to suit the
positions of the lower ends of the levers O P.

On the respective plates f’ I’ are secured pro-

jecting posts R R, upon the outer end of which,

respectively, are pwoted at 7’ bell-crank Ievers
S 5, as shown in Fig. 7, and on the other
plates g v, 1’*ec:pectwel3, are secured studs
T T. The relative positions of the post R and
the stud T of each set are shown in the said
IMig. 7, and the associated lever S is arranged
to have one arm, I/, bear upon the outer end

of the stud, as shown being pressed thereon_.
Thus

by & light spring, &, or 1s equwalenb
the circuit Lhmun*h the wire is completed and

‘held closed by th1s demce Platinum or sil-
ver contact-points m'm’ areplaced on thestud

and lever, as shown in the same figure. Now
the lower arms of the resPectwe levers O P

Tave their lower ends, »° 2/, (insulated so as
not to interfere with the main cir ctiits,) bronght -
into such relation to-the beil-crank levers S S
as to bear against the other arm, o/, of each,

and that when the levers memoved by the Ie-
spective magnet-levers I J they will lift the
respective arms I’ I of the bell-crank levers
from the stund T T and break the main-line
circuits, one or the other, as the case may be.
The ble'ﬂdllﬂ of the local circuift, which 1m-
mediatel yafollou s this action of elther lever O
or I?, causes the lever to be retracted, and thus
the main circuit is immediately closed again

producing the requisite transmission of the
temperature-indications to the distant observ-
The two cirerit-wires 5 and

atory or station.
G are connected with the single return or
battery wire 7 of the main mrcmts

It is obvious that it makes no difference

whether the levers O P are caused to lift the
levers S 8 by the direct positive action of the
armature-levers I J of the electro-magnets or

by the connter-springs z z of the armature--

Jevers. In the arrangement shown in the
drawings the latter way is shown, the springs
z z moving thelevers O Ppomtwely, and these
springs are strong enoongh to overcome I:he le-

ver: springs & L.

Ifor local dlstubutmn this demce may bein
separate transmitting-ecircuits, the battery Q
being a separate-line TDatter v, and since these
levers O P may be multiplied or have differ-
entbranches, as with the circuit-closing wheels
set forth in the said apphcatmn No. 206,154,
the present instrument is assimilated to that
instrument in this particular, and thus may
fulfill, as a trausmitting-instrument, the same
additional fanctions as the 1ecewmg -instru-
ment thercin set forth,

r
1

l

I claim as my invention—

1. Inanelectro-magnetic tmnsrmtt,mﬂ* ther-
moscope, the comblmmon of a thermostatlc
coll, G, index-shaft F, means for connecting

BEST AVAILABLE COP'

the sald coil and shqu circulb-closing arm l\T -

on the index-shaft, elrcmt closing r1ing M,
electro-magnets G H, armature- levels I J and
means for eonnectmcr the said armature- levels

and circuit-closing ring, substantially as and

for the purpose herein specified.

2. The comhbhination of the thermostatic coil
C, coil-shaft E, index-shaft I, geared to the
0011 shaft, clrcmt closing arm N on the index-
shaft - and provided with an elastic tip, w,
ring circunit-closer M, constructed with two
parts 1 8, insmated from each other and re-

spectively provided with ('onta,et -plos x ¥,

electro-magnets G H, respectively in the in-
creasing fmd demeasmﬂ' temperature circuits,

armature levers 1 J, paw]s g h i 7, ratchet-

wheels K L on shafts k1, and gear-wheels m n

on the said shafts and O'ea,ring into the circuit-

closing ring, substantially as and for the pur-
pose herein specified.

- 3. The combination of a thel mostatie coil,
C, coil-shaft E, index-shaft I¥, worm a and
worm-wheel b, connecting the said shafts, eir-
cuit-closing arm N on the index-shaft, circuit-

lated {rom e‘l(}h other and respectively pro-
vided with contact-pins # ¥, electro-magnets

| G H, armature-levers 1 J, and means for con-

necting the said armature-levers and circuit-
closmg ring, substantially as and for the pur-
pose herein specified.

4. The combination of the sepftmte b%ttmy
Q, electro-magnets G- H in separate electric
circults counected with the battery, armature-

/5
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closing ring M, made in two parts, = s, insu-

93
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levers I J, vibrating lewers O P, respectively '

connected with the qrmature levers levers IR
R, adapted to open and close othe1 sepmate
llne circuits, and counter-springs z zand k' ¥/,

Substantmlly as and for the purpose hewm_

peCl ified.

The combination of the coil C, index-

Sh‘lft F, means for connecting the said coil and
shaft, circuit-closing arm M on the index-shaft,
circuit-closing ring M electro-magnets G H,

armatuare-levers 1 J means for connectmg the

sald armature- levers and circuit-closing ring,
separate battery Q in the circuits of the said
electro-magnets, vibratory levers O P, con-
nected, reSpectwe]y with the said armature-
levers, levers R R, closing other electrie cir-
cuits, and eouunter-springs z z and k' k', sub-

Stantm]ly as and for the pur pose her e1n Specl-
hed

HENRY JANSEN HAIGHT.
“Witnesses:

C. L. I‘AI{N’SWORTH
Wil J. GARDNER.
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