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- UNITED STATES

PAaTENT OFFICE.

PERNANDO J. DIBBLE, OF PEABODY, MASSACHUSETTS.

ELECTRIC TELEMETER-TRANSMITTER.

SPECIFICATION forming part of Letters Patent No. 490,018, dated January 17, 1893.
Application filed November 21, 1891, Serial fo, 412,671, (No model.)

To all whom it may concerm:

Be it known that I, FERNANDO J. DIBBLE,
of Peabody, county of Essex, State of Massa-
chusetts, have invented an Improvement in
Telemeter Systems, of which the following de-
seription, in connection with the accompany-
ing drawings, is a specifieation, like letters
and figureson the drawings representing like
parts.

This invention relatesto telemeter systewms,
and has for its prime object the production of
a system which may be operated over a sin-
gle-linecirenit emnploying a single-line battery
or generator.

Other featuresof thisinvention willbe here-
inafter described and pointedoutinthe claims.

Figure 1isa face view of a transmitting de-
viee to be used in connection with my im-
proved telemeter system; Fig. 2 a perspective
detail showing the contact armn and co-oper-
ating movable contacts; Fig. 3, a section of
Fig. 1 on dotted lines x—=z the plate D and
parts carried thereby being removed; Fig. 4,
a diagram view, showing the arrangement of
cirenits to be described; and Fig. 5, a detail

to be referred to.
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The invention is herein represented as em-
bodied in a device particularly adapted for
use in indicating and recording the variations
in the level of water contained in areservoir,
stand-pipe, &e., said device consisting of a
suitable frame or casing A, having bearings
for the shaft a, fast upon which at one end is
a pulley a’, which may be belted or connected
to any usual float in the water contained in
the reservoir or stand-pipe, and whieh it is
unnecessary to describe in detail, rise and
fall of the float rotating the pulley o’ and
shaft o in one or the other direction. The
shaft a, at its end opposite the pulley o/, has
a series of teeth ¢?entbin its periphery, which
teeth mesh with the teeth of a pinion ¢® on
an arbor o, journaled in the back-plate A’,
said arbor at the opposite side of said plate
having fast upon it a pinion ¢’ in mesh with
a toothed wheel of, fast on a shaft «f jour-
naled in the said back-plate and casing, see
Fig. 3. The toothed wheel a° which consti-

tutes a rotatable actuator carries a laterally-
extended pin b, which normally lies between
the two pins 07, b? projecting radially from

the peripheries of the disks or plates &%, b,
loose on the shaft o and connected with each
other by a coiled spring b° see Fig. 5,one end
of whieh is attached to the hub of the disk 0%,
while the otherend is attached to the periph-
ery of the disk 0% A contact arm o, loosely
journaled on the hub of the disk b® about the
shaft a7, also has a projecting pin o, Iying be-
tween the pins b, b?, see Fig. 3, the outer end
of said contact arm lying between the con-
tacts 0% o®on the arms o4, 0% on the inner end
of the staff d, journaled in the frame plates
D, Fig. 1 the said contacts being conneected
respectively with the conducting disks orsur-
faces of, oY on and insulated from the staff d
and also insulated from each other, a contact
spring o® bearing upon the disk ¢%, and a con-
tact spring o® upon the disk o7, by which the
said contacts, while movable, are placed in
electrical connection with wires leading from
said spring contacts.

The staff d at its front end carries the
toothed wheel d’, Fig. 1 driven by the pinion
d? on the shaft ¢ also carrying the toothed
driving wheel d*,the teeth of which are adapt-
ed to be engaged by one or the other of the
ends 6, 7 of the pallet 14, pivoted at f%, the
said wheel d* also being acted upon by a
spring-controlled dog d° which assists in the
proper rotation of the wheel and to retain the
sanme in position.

The pallet f* at its pivotal end has formed
as a part of it the armature-carrier f?, to op-
posite ends of which are attached the arma-
tares f, f’ of the electro-magnets If, F’, see
Fig. 1. The electro-magnets ¥, F’ are also
provided with auxiliary armatures i, i/, car-
ried by the U-shaped carrier %% pivoted at
1%, the arms 26, 27 of said carrier normally
lying between and out of engagement with
the fixed contacts h? A%, The armature-car-
rier f2carries at each end two contact springs
e, ¢, ¢, ¢, insulated from each other, the
springs e, ¢’ normally lying at opposite sides
of a fixed contact !, while the springs ¢? &°
normally lie at opposite sides of the fixed con-
taet ¢ The pallet f* has two laterally-ex-
tended pins 15, 16,shown by dotted lines Fig.
1 which lie at opposite sides of the inclined
faces 17, 18 of the bar p, pivoted at 97, the
outer end 19 of which lies directly beneath

55

6o

65

70

75

3o

85

gc

95

100




10

I5

20

25

30

35

40

45

50

55

6o

65

b

the serew #’ on the pivoted cireunit-breaking
lever 7, a contact 72 on theouter end of which
normally rests upon a contact spring 7% see
Fig. 1.

In Fig. 4, the movable contacts o%, o° are
shown as partially rotated into their lower-
most position for the sake of clearness, they
being in the positions whieh they will occupy
when the circuit has been closed a succession
of times,and referring to said figure the fixed
contacts e, ¢’ are connected by wires 30, 31
with the opposite poles of the main line bat-
tery B. Oune pole of the local battery B’ is
connected by the wires 32, 33 with the elec-
tro-magnets F, E’, the latter being also con-
nected by wires 34, 35 with the fixed contacts
h?, b4, they in turn being connected by wires
36, 37 with the contacts 0% 0% The other pole
of the local battery B’ is connected by wire
38 with the fixed contaet %  Oneend of the
line wire 40 is connected with the pivotalend
of the eircuit-breaking lever r through the
base of the instrumentat the point ra Fig. 4,
while the other end of the line is connected
with the contact springs e, €3, which are insu-
lated therefrom; the other springs e/, e® being
connected in circuit with the base of the in-
strument through the armature carrier f2

M, M’ represent polarized relays included
in the main line 40, one of which is located at
each  receiving instrument, which may be
placed at any desired point-however distant
from each other, being herein represented as
substantially like those shown and described
in my patent No. 474,771, dated May 14, 1892,
to which reference may be made, a portion
only of each instrument being herein shown
for the sake of clearness, the armature m of
each of the said polarized relays being con-
nected by wire 50, through a local battery 50,
with the receiving magnets ¢, ¢, said mag-
nets being also connected by wires 51, 52 re-
spectively with the contacts m’, m? at oppo-
site sides of the armature m.

The operation of the systemis as follows,—
Assuming the shaft ¢ of the transmitting de-
vice to be rotated in the direction of arrow
100, Fig. 3, by a fall of water in the reservoir
or stand-pipe with which it is connected,and
rotated in the opposite direction by a rise of
water in the sald reservoir or stand-pipe, if
the water falls the shaft will be rotated in
the direction designated, and through the
pinions @ o® will rotate the wheel «f, causing
itspin b to move the pin 0? tothe right, Fig. 2,
and the pin b/, being connected therewith by
the spring b® will tend to follow the said pin
92, and will move the contact arm o before it,
causing it to follow or move in unison with
the pin 0? the outer end of the said contact
arm engaging the contact ¢ which, referring
to Fig. 4, closes the circuit from the loeal bat-
tery B’ through the wire 82, magnet I, wire
34, contact 1% wire 36, contact 0% contact arm
o, through the base of the instrument to the
circuit-breaking lever 7, through the contact
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spring 7% and wire 38, back to the other poie
of the battery, such closure: energizing the
magnet F and causing it to attract its aux-
iliary armature A to bring the end 26 of the
carrier h? intoengagement with the fixed con-
tact h3 to thereby shunt out the contact arm
0 and contaet o® and permit the current from
the magnet F to pass through the wire 34,
contact A®, and carrier A% directly to the base
of the instrument, and thence through the
circuit-breaking lever » back to the battery,
without passing through the contact arm and
its eontaet. The passage of the current
through the magnet F will cause it to attract
its main armature f, and bring the spring ¢
into engagement with the fixed contact e* and
the spring ¢® into engagement with the fixed
contact ¢°, completing the eireuit of the main
line-battery B the circuit being traced as fol-
lows,—from the main line battery B through
the wire 30, fixed contact ¢4, spring e, outover
the main line 40 through the magnets of the
polarized relays M, M’, &c., atthe various re-
ceiving stations, back: through to the base or
the instrument at the point 7%, through thear-
maturecarrier f?spring €% fixed contacte’, wire
31, to the other pole of the main line battery.
A current of one polarity being thus sent over
the main line 40, the several polarized relays
M included in the eircuit will be energized,
causing their armatures to be moved in one
direction, as for instance that indicated by
the arrows, to close the circuit from the locai
battery 50* through the armature m, contact
m’, wire 51, receiving magnet ¢, through the
baseof the instrument and wire 50to the other
pele of the battery, energizing the said re-
ceiving magnet ¢, and operating through its
armature in the manner described in the pat-
ent No. 474,771 previously referred to, to in-
dicate or record the change in movement or
the shaft ¢ of the transmitter to indicate thag
the water in the reservoir or stand-pipe is
lower. As the magnet If of the transmitter
attracts its armature f, the pallet f* will act
as deseribed to rotatethe staff d of the trans-
mitter to move the pointer P thereon to in-
dicate the lowering of the water, the rotation
of the staff d moving the conducting disks or
hubs 0% o7, and their contacts 03 o® in the
same direction that the eontact arm o has
been moved, to thus move the contact o away
from or out of engagement with said eontact
arms to break the circuit and permit the ar-
matures and parts to resume their normal po-
sitions. But should the water in the reser-
voir continue to fall rapidly, and thus cause
the contact arm o to follow the contact o* as
the latter is moved away from it, the circuit
will still be broken by the bar p which, actu-
ated by the vibratory movement of the pallet
f*acts upon and lifts the circuit-breaking le-
ver r, off from the contaet spring +%; but if
the contact arm follows and continues in en-
gagement with the contact arm 0% the circuit
will be again established as soon as broken
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and the pointers and recording members of
the transmitting and receiving devices will
be moved forward another point to indicate a
further lowering of the water in the reservoir.
This movement of the pointers is continued by
successive closures and interruptions of the
eireuit, until the contact arm has reached the
limit of its movement, indicating the lowest
level of water, when the next succeeding im-
pulse will carry the contact 0® beyond it to
brealk the circuit at that point. Should the
water rise in the reservoir, the shaft ¢ of the
transmitter will be rotated in the direction
opposite to that indicated by the arrow 100,
causing the pin b on the wheel o to move in
the opposite direction and strike against the

.pin b’ on the disk 0% moving the latter back

or away from the pin 0" on the contact arm o,
which it had followed, and permitting the
coiled spring D% acting through the other pin
b* to move the said eontact arm back to cause
the said arm to engage the contact o® and
close the circuit from the local battery B/,
through the wire 33, magnet F’, wire 35, fixed
contact 7Y, wire 87, contact 0% contact arm o,
through the base of the instrument fo the ¢ir-
cait-breaking lever 7, contact +° and wire 38,
to the other pole of the local battery, thus
energizing the said magnet F’ slightly to at-
tract its auxiliary armature &/, and to bring
the arm 27 of the carrier /2? against the fixed
contact 7* to thus shunt out the said contact
arm o and contact 0% and permit the current
to pass from the magnet F’ directly to the
base of the instrument.

The shunting out of the contact arm o and
contact 0%, permits the magnet ¥’ to be fully
energized to attractits main armature f/,and
to bring the spring e® against the fixed con-
tact ¢® and the spring ¢” against the fixed con-
tact €% to thus establish a circuil from the
battery B through the main line, which e¢ir-
cuit may be traced as follows,—from the main
line battery B, wire 31, contact &% spring €3,
line wire 40, through' the various polarized re-
lays placed in the line, back to the base of the
transmitting instrumentat »*, thencethrough
the armature carrier f* spring ¢’, fixed con-
tact e, wire 30, to the other pole of the main
line battery, thus passing a current over the
main line in the opposite direction from that
sent over the line by the energizing of the
magnet T, and causing the armatures m of
the polarized relays at the receivers to be
moved-in the opposite direction, or opposite
to that indicated by the arrows, to close the
local circuit at each receiver from the battery,
through the armature m, contaet m?, wire 52,
receiving magnet ¢’ to the base of the receiv-
ing instrument and wire 50, back to the local
battery, causing the said receiving magnets
to attract their armatures and, as fully set
forth in the patent No. 474,771 previously re-
ferred to, to move their indicating pointers
and recording arms in the direction opposite
to that in which they were moved by atfrac-

tion of the armatures of the receiving mag-
nets ¢, to thus indicate a rise in level of the
water in the reservoir. The eircuit is, in this
instance, broken at the transmitting instru-
ment by the circuit-breaking lever r, as de-
seribed, after each impulse, the impulses be-
ing repeated as long as the contact arm o re-
mains in engagement with the contact 0%
the successive impulses causing the indicat-
ing pointers and recording arms to be moved
back to indicate the rise in the level of the
water, until the latter hasreached ifs highest
level.

It will be seen from the foregoing that a
single main line battéry only, is necessary for
the operation of the system, the umsual local
batteries being provided at the various sta-
tions.

The contact arm o is held in a centiral nor-
mal position by the pins 0%, b* acting from op-
posite sides against the pin o/, and as soon as
either one of the pins b/, b* is moved to the
left or the right by the pin b on the wheel o,
the coiled spring % acting through the other
pin, will cause the said arm to immediately
follow the movement of the pin thus moved.

Should the water in the reservoir fall rap-
idly, and eause the shaft ¢ and the wheel af
to be rotated faster than the contactarm o by
suceessive impulses is permitted to follow,
the pin % which is moved away from the said
contact arm by the faster rotation of the
wheel ¢f, will simply act to tighten or wind
the coiled spring 1% while the other pin, be-
hind the contact arm and also acted upon by
the coiled spring, pushes the contact arm o
along after the pinb®as fast as the successive
electric impulses will permit it, until the said
contact arm shall have caught up and shall
have been stopped from further rotation by
the pin which was moved away from it.

If, from any cause, the battery or any of
the electric circuits should fail, the shaft o
and the wheel a® may be moved by the rise or
fall in level of the water without danger of
breaking or otherwise injuring the mechan-
ism of the instruments; for,if the electricity
fail to operate properly, the contact arm o
cannot be moved forward, in which case the
wheel ¢® will simply push one or the otherof
the pins &', b*through a complete revolution
without the contact arm following and with-
out doing any damage. After the said pin
has been moved one whole or part of a revo-
lution without the contact arm following, if
the electricity be suddenly restored, the eon-
tact arm will immediately, by the successive
impulses sent overtheline as deseribed, click

along after the said pin untilit has caughtup

to it.

By having the coiled spring act at opposite
sides of the contact arm, the latfer is acted
upon by two opposing forees, which hold the
same firmly in a central normal position so
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The contacts ¢, €® the spring pins e, €, €2,
e*, constitute a pole changer for the main line
circuit body:

I claim—

1. In a telemeter system, a movable contact
arm, two co-operating contacts between which
said contact arm. moves, two transmitting
magnets arranged inlocal circuit respectively
with said contacts, a battery for said local ¢ir-
cuit, and armatures for said magnets, com-
bined with a'mainline cireuit, a battery there-
for, polarized relays therein, and receiving
devices controlled thereby, and a circuit-
closer and pole-changer alsc in said main line
and operated by movement of the armatures
of said transmitting magunets, substantially as
described.

2. In a telemeter system, a: movable contact
arm, two co-operating movable contacts be-
tween which said eontact arm moves, two
transmitting magnets arranged in:loecal eir-
cuit respectively with said contacts and hav-
ing their armatures connected to move said
contacts, combined with a pole-changer oper-
ated by'said armatures, a main:line circuit
controlled thereby, polarized relays in said
main line, and receiving deviees controlled
thereby, substantially as described.

8. In a telemetersystem,a movable contact
arm, two co-operating contacts between which
said contact arm moves, two: transmitting
magnets arranged in cirenit respectively with
said contaets, a battery for said cirenit, arma-
tures for said: magnets, two pairs of contact
springs ‘moved by sald armatures, one pair
being connected with one end of the main line
circuit and the other pair being connected
with the other end of thesaid circuit, and co-

490,013

operating contacts for said two pairs of <on-
tact springs connected respectively with the
opposite poles of a. main line battery, to oper-
ate substantially as described.

4. A rotatable actuator, an actuating mech-
anism therefor, combined with a contact arm
pivoted to rotate about the axis of said actu-
ator; and a spring connected with said acvu-
ator and acting against said contact arm at
each side; substantially as deseribed.

5. A rotatable actuator and actuating mech-
anism therefor, combined with a contact arm
pivoted to rotate about the axis of the said
actuator; a spring connected with: said: actu-
ator and aecting against said contact arm af
each side, and a device actuated by said shaft
to relieve the said contact arm from theaction
of the spring at either side to permit she
spring at the opposite side to move the arm,
suhstantially as described.

6. A rotatable shaft, an actuator, and a
wheel on said shaft carrying a laterally-ax-
tended pin; combined with two disks looseiy
journaled on said shaft and connected by a
spring, two pins on the peripheries of said
disks arranged respectively. upon opposite
sides of said laterally-extended pin, and a piv-
oted contact arm also provided with:a pin
extended between the pins oo the periph:
eries of said disks, substantially as deseribed.

In testimony whereof: I have signed my
name to this specification in the presence of
two subscribing witnesses.

FERNANDO J. DIBBLE.

Witnesses:
FREDERICK L. EMERY,
GEORGE F. RANDLETT,
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