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SZE’EGIFICATION formmg part of Letters Patent Ne 474,771, deted Mey 10, 1892
Applleetlen filed January 24, 1389. Serial No. 297 398, (No model.)

To all whom it may concern: _
Be it known that I, FERNANDO J. DIBBLE,

of Peabody, county of KEssex, State of Massa-

chusetts, have invented an Implovement in
Telemete1 Systems, of which the following de-
seription, in connection with the accompany-
ing drawings, 18 a specification, like letters
andﬁﬂures on the dlawmﬂ*s representing like
parts.

This invention relates totelemeter systems

- in which variations of temperature, pressure,

transmitted to another or distant locality or
15
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United States Patent No. 527,526, g

~or other similar changingforee or phenomena

occurring at one locality or station may be

station and there be recorded, my present

invention being an improvement upon the

telemeter system shown and described in
oranted to
Charles L. Clarke, dated October. b 1885.
One feature of my present inv entmn con-
sists in providing the transmitting apparatus
with a solid palletoperating the ratchet-wheel
which imparts motion to the pointer orindex

“of the said instrument, the said pallet having

secured to or forming part of it the armature
of the electro-magnets forming partof thesaid
instrument. S |

Another feature ef my invention consists
in a novel arrangement of euunts as will be

described.
Still another feature of my lnventmn con-

sists in joining together the armatures con-
trolling the shunt -circuils, so that but one

shunt- euemt at a time can be closed.
My invention further consists in providing

the receiving apparatus with a solid pallet,

and also with a novel circuit-breaker oper-

~ated by the said pallet when moved in either

40
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direction by either of the receiving-magnets.
My invention also consists in providingthe

recelving-instrument with a recording-dialin-
closed w1thm the case of the said receiving-
ll"lb'[l umentand leeeted W lthm the indicating-

tially as will be deserlbed

The particular features in which my inven-
tion consists will be pointed out in the ¢laims
‘at the end of this specification.

Figure 1 shows in section and elemtmn the
tra,nsmlttmﬂ apparatus employed by me as
connected to the case containing a metallie |

thermometer, the 1etter and its case and the

dial of the transmitter being shown in section;
i

the said gearsbeingindieated by dotted lines: ;

Fig. 5, a bottom or back view of the trans-

mititer shown in Fig. 1 to more clearly show
the contact-points at which the eleetrical eir-
cuits are first closed; Fig. 3%, a detail to be re-
ferred to. TFig. 4 1is a ten or plen view of the
receiving end reeor'dmn* instrument. Fig. 5

is a top or plan view of the 1eee1v1n1mmstru-'

ment with the recording-dial 1em.oved and
the arm carrying the recording-pen broken

g. 2, a front elevation of the transmitter
‘shown in Fig. 1, looking toward the left, with
the dial, its co- epemtm pointer, and the gears
employed to rotate the latter being 0m1tted '

55
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off. Fig. 6 is asectional detail to be referred -

to; KFig. 7, a detaill of the circuit-closer and cir-
cult-breaker carried bythe receiving-instru-
ment; Fig.8, adiagramof circutis, showmﬂ'one

tr ensmwtmﬂ' apparatus and two receilving ap-
_peratusee, I‘w* 9, a diagram of circuits, ShOW-

ing but one t1en5m1ttuw and one receiving
metrument Flw 10,.a dmwrem of a med1ﬁed
ar tanﬂ'emeut of eu'emts to be referred to; and
Flfr' 11 a detail, on an enlarﬂ'ed eea,le tO more

Referllne‘ to ]':f 1g. 1, the case A, eontmmnw
the thermometer A’ hdS secured to it a trans-
mitting apparatus Az consisting of a bed-
plate a, to which are secured two sets of mag-

nets o’ a,? the circuits of which are eontrelled |
as helem shown, by the pointer a2, eetueted

by the expansion and contraction of the me-
tallic thermometer A’, caused by changes of
temperature in the -I_OGality in which the
transmitting-instrument is placed. The plate
@ has plvoted to its rear side a segmental gear
a’, (see Kig. 3,) in mesh with a pinion ° on
the arbor of the ratchet-wheel af, provided

with ratchet-teeth, each of which hds 1ts sides

oppositely inclined at substantially the same
angle, so that the said ratchet-wheel mey be
rotated in opposite dueetlons, as witl ‘he’de-

3%,) secured to or forming part of & bar @,
pivoted on a shaft or arbor ¢. The sey-

mental arm a* has secured to it a bar a2, hav-_
1O

ing at its front end, as shown, a block a13 of
insulating material, 1311e said block having se-
cured to 1ts 0pp051te sides. contact- ar'me a'

70
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scribed, by the pallets o’ b, (see Figs. 2 and "
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a®, provided with contact-points a'® ¢, with | arm ¢*, supported by the plate ¢* and ex-

|

IO

20

«aid magnet by the said yoke.

which co-operate the metallic pointera®. The
contact-arin ¢! is connected by the fine wire

a'® (see Fig. 3) to a post a’, conunected, as by

wire a%, (see Fig. 2,) to the magnet ¢? and

the contact-arm a' is counected. by the wire

a* to the post ¢, electrically connected by a

wire ¢* with a magnet a’.

The pallet-bar ¢’ has secured to or forming
part of it a yoke 0,.(see Iligs. 2 and 3%,) to
which are secured the armatures 0" ° of the
magnets a’ a? respectively, so that when one
magnet, as «’, attracts its armature 6’ the
armature b? of the other magnet a® will be
thrown or moved out of the Iinfluence of the
The yoke &
has secured to its opposite ends contact-
springs 2 3, (see Fig. 2,) which co-operate
with contact-points (shown as screws 4 5) in-
serted through posts 6 7, herein shown as se-
cured to the case a. The magnets a” a* are

provided with extended pole-pieces 0° 0% with

30
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the sides of which co-operate auxiliary arma-
tures 0° D%, respectively, (see Iig. 2,) the said
auxiliary armatures being hereinafter desig-
nated by me as “winker-armatures.” The
winker-armatures §° 6° are preferably con-
nected to the arms of the yoke 07, secured to
a hub 0% fast on a shaft 6%, and held in a cen-
tral position, as herein shown, by a spring 0%,
acting on a post 0%, secured to the plate a.
The arms of the yoke b* have secured to them
contact arms or springs 0 0, which co-oper-
ate with contact-points (shown as screws 0%
b'%) adjustable in the upright posts a* ab.
The ratchet-wheel a®is rotated in opposite
directions by the magnets a’ a* attracting
their armatures, as will be described, and is
held fixed or stationary, when the said arma-
tures are unattracted, by a pawl 0%, acted
upon by a spring 0%, (see Fig. 2,) the said
pawl assisting to complete the movement of
the ratchet-wheel the distance of one tooth,
as will be deseribed.

The transmitting-instrument has connected
to it, as will be desecribed, one or more re-
ceiving-instruments, each provided with mmag-
nets ¢ ¢/, supported by a base-plate ¢* having
secured to it a suitable clock mechanism,
only one gear-wheel ¢® of which is shown in

. Fig. 6, the said clock-work being of any usual

55

or well-known construction and having its
cears regulated to revolve a recording-dial ¢,
secured to the arbor ¢°, as by thumb-nut cb,
once in twenty-four hours, or it may be any

~other desired duration of time in which a rec-

60

1nstrument.

ord is to be made. The magaets ¢ ¢’ are
provided with armatures ¢’ ¢’, fastened to or

forming part of a yoke ¢’ which is itself se-

cuared to or forms part of a pallet-bar ¢, pro-
vided with pallets ¢* ¢*, substantially as
shown in connection with the transmitting-
The pallets ¢ ¢ actuate a

" ratchet-wheel ¢ on a shaft ¢, provided with

a pinion ¢!% which meshes with a gear-wheel

¢, meshing with the segmental arm c*,

tended therefrom beyond the graduatedring
¢, the latter being shown plain or unmarked
in Fig.5. The ratchet-wheel ¢ is similar in
construction to the wheel ¢, it being provided

with teeth, each having its sides oppositely
inclined at substantially the same angle, so

that the said wheel may be rotated in oppo-
site directions. The ratchet-wheel ¢'*is held
stationary when not engaged by the pallets
c? ¢® by a pawl ¢, held in engagement with

‘the said ratchet-wheel by a spring ¢!, the said

spring-actuated pawl assisting to rotate the
sald ratchet-wheel one step or tooth. 'The
shaft ¢! has mounted upon it above the gradu-
ated ring ¢*® an arin c¢*, carrying a pen or

other indicating or recording device, (not

shown,) by which a permanent record may be
made upon the graduated dial ¢* in usual
manner. '

The recording-instrument in practice will
“be contained in a suitable casing or box.

(Not shown.) o
The receiving-instrument, as shown in Kig.

5, 18 provided with four connecting-plates 8,

9, 10, and 12, the plate 9 being in electrical
connection with the base-plate ¢* of the in-
strument and the remaining plates insulated
from said base-plate. The plate 3 is con-
nected to the magnet ¢-and the plate 12 tothe
magnet ¢’, and both magnets are electrically
connected, as by wire 50, through the base-
plate ¢ with the connecting-plate 9, while the
plate 10isconnected, as by wire d”, to the post

d, insulated from the base-plate ¢, supporting

one member d’ of a circuit-closer, the co-op-
erating member d?® of whichisshown asabar
or arm which is mounted on a pivoted shaft
@3, (see Fig. 7,) supported by the base-plate ¢?,
and the bar df supported above the said base-
plate, the said arm belng normally brought
by gravity in contact with the member d’.
The contact member d? is raised out of con-
tact with the member d” by a circuit-breaker,

E
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shown as a bar d* secured to a shaft d° hav-

ing bearings in the base-plate ¢, and a thin
bar d°. The bard*is extended across the pal-
lets ¢ ¢!3, and is bent in opposite directions
to form arms d' %, with which co-operate studs

115

? d¥ carried by the pallets ¢® ¢!3, respect-

ively, the arm d* being prolonged, as shown in
Fig. 7, to engage a screw or stud d*%, carried
by the arm d? the said arm being normally
held in engagement with the stud d'*, when
the pallets are out of engagement with the
teeth of the wheel ¢4, by a spring d!3 hav-
ing one end secured to the said arm and its
opposite end fastened to a post d', secured to
the plate ¢>. The arms d* d° of the bar d* ex-

tend in opposite directions, and the studs d°

d'® are located on opposite sides of the said
bar, so that when the yoke ¢’ is moved in one
direction, as by the magnet ¢, the stud d*° will
ride up the inclined arm ¢® and bring the arm

120

125

130

d’ in engagement with the stud d® and lift

the bar d* from the contact member d’, and

mounted on a shaft ¢*, having bearings in an | also when the yoke is moved by the magnet
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“move it in the same direction to lift the bar

~ post d of one of the receiving-instr umente is

IO

d? out of engagement with the contact mem-
ber'd’. 1t wﬂl thus be seen that when either
magnet is energized the circuit-breaker is ren-

‘dered operetwe Referring to Fig. 8, the bed-

plate of the transmitter is eonneeted by a
wire e to one pole of the battery ¢, and the

connected to the other pole of the eattel y by
the wire e~ '

The post 6 of the. tlansmlttlﬂﬂ‘-lﬂstl mnent

- is connected by wire e to thelnegnet ¢ of the

receiving-instrument, end the post 7 by the |
wire e* to the magnet ¢’ of the receiving-in-
strument, and the magnets a’ a?of the tlene-

ttmﬂ*-metrument are connected by wires ¢’

- ¢% t0 a common wire ¢7, connected to the base-

20
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plate of the reeelwne-lnstrument .
In the operation of my 1mmeved telemeter

system the pointer e® of the receiving-instru--

ment and the pointer ¢ of the tlensmlttmcr_-
ingtrument are first adjusted to indicate the
same temperature—namely, the normal tem-
perature of the locality in which the trans-
mitting-instrument is situated and the varia-

- 1ions from which it is desired to register on

30

40

the receiving-instrument.
perature falls below or rises above the nor-
mal in the loeehty in which the transmitting-
instrument is located, the pointer o® will. be
moved by the. thermmnetel A’ into contact

- with one or theother of the contact-points a6
- ' on the arms a' a%, thus enerﬂ'lmnﬂ' one or
‘the other of the magnets a’ a?, and '[thl]D‘h

the armatures of the said mefme‘us energizing

“the magnets ¢ ¢’ of the recewmmmstl ument,

theleb} causing the arm c* to be moved over

the graduated dIELl ¢* and-leave thereon a per-
manent record of the variations.from the nor-

mal at the transmitting-instrument.
Referring to Fig. 8, let 1t be supposed thet

the pointer aﬁ 18 brencrht in contact with the
‘contact member a'.
cuit through the

circuit may be tleeed as follows: frem the

In thle Iinstance the cir-
magnet ¢’ is closed, which

. posmve pole of the battery by wire e to the

55
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pointer a®, thence the arm g, wwe a* to post

a®, and ere a*to the magnet o/, and from the

magnet a’ by wires € e and. base—plete ¢ of

the receiving-instrument tothe contact-arm d?,

and thence Lhmlwh the contact member ki
. and wire e2 to the battery. .
‘magnet a’ 18 energized it first attracts the
-_-winker-mmatnre bﬁ, which completes a shunt-
circuitaround the contact-point a'®, the shunt-.
- cireult being completed through the magnet

‘As soon as the

’

a’. - As soon as the pointer completes the cir-

cuit of the magnet through the contact-point

a'® a light cmrent passes through the said

_IHEL“‘DE"[ energizing it su: ﬁelentlv to attla,et_
;t;he wmker-armetule, while the armature b’

remains at rest. As soon as the ehnnt-elr-

~cuit is completed by the winker-armature a

stronger current passes through the mae‘net-s
by means of stronger conteet at the arm b

~and spring 2.

In case the tem-

ting-instrument by wire e.

a’, while the remaining por tion passes to the

line from the. base-plate through the yoke b
The divided elrenlt around
the magnet a may betraced as follows: from

the ba,tter}r e’ by wireetothebed-plate, thence
by the yoke 0, arm 2, and post 6, and wire ¢

‘to the magnet ¢ of the receiver, thlonﬂ'h the

¢’ the stnd d will ect upon the arm d' and | bplmﬂ‘ 2in contact with the post 6 thusdivid-

ing. the. current .from the batterv so that a
| pert passes to the line €7 through the magnet

75

bed-plate, the arm d? contact member d’, and

wire ¢* to the battery As the magnet ¢ of
the receiver is energized, its armature ¢7 is
attracted and the pallet (312 rotates the ratehet-

~wheel ¢ one step, thereby moving the re-
cording-arm c¢* by means of the seﬂ*lnental'

oear 62” thus leaving a permanent record. on
the n*mdua,ted dial ¢t. As the pallet ¢ ro-
tates the ratchet-wheel ¢4, the bar d4is moved,

a8 described, to lift the contact member d3

8o

from the centeeb member ¢, and thus break

the circuit through the trensmltter permit-

ting the etmature b’ and winker- ermeture b°
to be restored to their’ normal positions; as

If the pointer

shown by aspring, suchas b,
a® is brought into engagement with the con-

tact-point al' the mawnet a”1s energized in a-
-mmﬂar manner-and the circuit of the magnet
| ¢’.completed by the arm 3 and post 7, and the

shunt around the contact-point g!? cempleted
through the arm b and posta’®, the armature

Q0
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¢® being thus attracted and the retehetuwheel |

ctt. meved in the opposite direction by the

‘pallet ¢, thus moving the arm ¢* in the op-
posite direction flem that in which it was .
‘moved by the pallet ¢ leaving a permanent

100 .

record on the dial with the variation in the

posite direction. |
In Fig. 8 I ha,ve Shown ’rwe receiving-in-
str uments connected to the tmnsmlttlnﬂ'-ln-

105

strument and the circuit-breaker l(uca,ted at

the most remote receiving-instrament; butin-

_steed thereof any desu'ed number of recelv-

ing - instruments may be connected to the

ITO

t1ansmlttlnmlnstrnment there being a single

1eeeW1nn‘-—1nst1un1ent shown in 1"10‘ 9. Se,

also, the circuit- breaker may be eonneeted'to | |
T15°

any one of thereceiving-instruments. . I pre-

fer to emplov the erra,nﬂ'ement of circuits
shown in Figs. 8 and 9; bnt instead thereof I
may emploj the arlenwement of elrenlte,
shown in Fig. 10, whelem the magnets o’ a?

of the. tmnsmittinn'—instrnment are respect-

ively eonneeled by wires m m’ to the mag-
nets ¢ ¢’ of the 1ece1v1nw -instrument.
pole of the battery ¢, as the positive pole, is

connected to the base- -plate of the transmit-
The arm d*, op-
eleted by the pallet-bar ¢’, forms one mems-
ber of a circuit-closer in the arrangement of

120

One |

125

circults shown in Fig. 10, the co- eperetmﬂ‘ |

member m3 of which is eonneeted by wire m?
to an electro-magnet m’, also connected by
wire m® with the positive wire e.

‘and the armature D is attracted, brmfrlnﬂ' the | member d’ of the enemt closer, the co-oper-

| ‘The nega-.
tive pole of the battery is connected by the -
wire ¢? to the post d, to which is secured the

130
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| ating member d* of which 1s shown as an el-
bow-lever pivoted as at m” and having its

arm 8 in position to be acted upon by the

~armature m® of the electro-magnet m".

10

20

- rent through the magnet ¢ the pallet-bar ¢

30
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-ment.

With the arrangement shown in I'ig. 10 the
circuit of the battery is first closed at one of
the contact-points—as, for instance, the con-

tact - point a'*—and the cireuit eompleted
through the magnet a’, the said circuit being

traced as follows, viz: from the positive pole 1

of the battery by wire e, pointer a? contact-

point a', bar a', wires a* a*, through the |

magnet a’, thence by wire m to magnet c,

thronﬂ‘h the magnet ¢ to the bed-plate ¢ of

the recewmo*—mstrument thence by wire d*,

-e1rcu1t-closer d* d’, and wire e to the nega-

tive pole of the bdttery As soon as the Gir-
cuit is completed through the magnet a’ the
shunt-eircuit around- the contact-pomt a'® is

completed through the magnet o’ by the arm -

b¥and post a*, and on the passage of the cur-

brings the bm d* in contact with the member
ms, "thus closing the circuit of the electro-

magnet m?, which is located in a shunt-cir-
The magnetizing of
the magnet m® attracts its armature m?, and
the latter strikes the arm m® of the circuit--
closinglever d?and turns said leveron its pivot |
and lifts it out of contact with the member d’,
thus breaking the battery-circuitafter the rec-
~ord has been made on the receiving-instru-
It will be noticed that the circuit-
breaker acts as a centering device by which -

cuit around the battery.

the pallets ¢* ¢'® are brouﬂ'ht to their central
or normal position as soon as the circuif 1s

broken, thus bringing the armatures of the
matrnets equal distances from the poles of

the said magnets and insuring the operation
of the Iecen_mﬂ'-mstrument

my invention to this particular use, as it may

be employed equally as well to mdlcate other

fC
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phenomena.

I claim—
. The combination, with a battery of a

tmnsmlttmﬂ* appdmtub provided with a

-'pomter to automatically complete the battery-
circuit and also provided with an electro-

magnet in circuit with said battery, a shunt-

clru.ut through said magnet and around said |

urcult-elosm pointer, a second or divided
circuit a,round said magnet, a receiving ap-
paratus having an electro-magnet placed in
said divided cireunit and which constitutes

both a receiving-magnet and a circuit-break-

ing magnet as Well reeordmn‘ mechanism con-
twlled by movemenb of the armature of said

receiving and circuit-breaking magnet, and
a euumt—breakel also operated by movement

of said armature to break the battery-circuit,
substantially as deseribed.

The centering.
device for the transmitter is shown in Fig. 5 |
as two springs m*» m*, acting on a stud m‘z

I have herein described my improved ap-
| pdratus as employed for 1e(,01d1nﬂ* variations.
in temperature; but I do not desire to limit

1 bar

i
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2. The combination, with a battery, of a
transmitting apparatus having a pointer con-
nected to smd battery, two contact -points,
electro-magnets connected to said contact-
points, armatures of sald magnets connected
together to move simultaneonsly in opposite
directions with relation to their respective
magnets, a shunt-circuit around said contact-
points, completed by the attraction of  the
armature of the magnets, and a receiving-in-
strument having electro-magnets in the said
shunt-circuits, and armatures for said mag-

nets connected together to move simultane-

ously in opposite directions, a toothed sur-
face, and a pallet-bar connected to said arma-
tures and provided with pallets to engage said
toothed surface, substantially as described.

3. In an electrical instrument, the combi-

nation, with two magnets, of armatures for
sald magnets, connected together to move si-
multaneously in opposite directions with re-
lation to their respective magnets, a ratchet-
wheel having the sides of its teeth oppositely
inclined at substantially the same angle, a
pallet-bar connected to.salid armatures and
provided with pallets normally disengaged
from. said ratchet-wheel and a spring-actu-
ated pawl to assist in moving the ratchet-
wheel, and a centering-device to restore the
pallet-bar to its normal position with its pal-
lets disengaged from the ratchet-wheel when

the circuit of the operating-magnetisbroken,
‘substantially as described.

4. In an -electrical instrument, the COlllbl-

nation, with two magnets, of armatures for

sald magnets, conneeted together to move si-
multaneously in opposite directions with re-
lation to their respective magnets, and aux-
iliary or winker armatures for said magnets,

connected together to move simultaneously
in opposite directions, substantially as and

for the purpose specified.
5. In an electrical instrument, the combi-

nation, with two magnets, of armatures for

said magnets, connected together to move si-
multaneously In opposite directions with re-

75
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lation to their respective magnets, a pallet-

provided with pawls, and a bar as d‘* con-
nected to the said pawls, whereby one arm or
end of the said bar is moved positivelyin the
same direction on the movement of the pal-

| let-bar in either direction,substantially as de-

sceribed. _

6. The combination, with an electrical re-
ceiving - instrument provided with electro-
magnets and a pointer and an indicating ring
or d1a1 and a clock mechanism to move said

pointer, of a recording-dial located in front

of the l‘eeeiving-instrument within the indi-
cating-ring, a recording-instrument, the arm

¢**, to which the recording-instrument is con--

nected, and a segmental gear connected to said
arm and actuated by the said electro-magnets
to move said recording-instrument over the

said dial, Substantmlly as described.

7. The combination, with a pallet-bar ha,v-

115
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136
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ing pawls, of a eentermfr device therefor, ¢on-

sisting of the bar d? havmﬂ' arms to engage
said pawls qubstantmlly as desembed

3. The combination, with a battery, of 2
transmitting appa,ra,tus having a pointer con-
nected to smd battery, two
electro - magnets connected to said contact-
points, main armatures for said magnets, con-

contaet-pomts,

nected together to move sunultaneeuﬂy in

opposite dlreeblons and winker-armaturesfor

said magnets, conneeted together to move si-

circuit around said contact-points, completed

by the winker-armatures, and a divided eir-
~cuit completed by the attmetmn of the main
armatures of the said magnets, and a 1‘ecew~

I

shunt or divided circuits, armatures for said
magnets, connected together to move simul-
taneously in opposite directions, a toothed
surface, and a pallet-bar conneeted to said

~armatures and provided with pallets to en-
said toothed csmface, Substa,ntla,lly as

wawe
descrlbed
In testimony whereof I have signed my

name to this specification in the presence of
two subseribing witnesses.
multaneously in opposite directions,a, shunt- | . - :

FERNANDO J, DIBBLE.

Wltnesses -
JAS. H. CHUROHILL _
FREDERICK EMERY.

ing-instriment hfwmg electro-inagnets in the -
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