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UNITED STATES

PATENT OFFICE,

FERNANDO J. DIBBLE, OF PEABODY, MASSACHUSETTS.

ELECTRIC TELEMETER SYSTEM.

SPECIFICATION forming part of Letters Patent No. 490,014, dated January 17,18¢3.
Application filed May 12,1892, Serial No, 432,704, (No model)

To all whom it may concermn:

Be it known that I, FERNAXDO J. DIBBLE,
of Peabody, county of Essex, State of Massa-
chusetts, have invented an Improvement in
Telemeter Systems, of which the following
deseription, in connection with the accompa-
nying drawings, is a specification, like letters
and figures on the drawings representing like
parts.

This invention relates to telemeter systems.

for indicating and recording the speed and
direction of movement of a rotating shaft.
In another application Serial No. 412,670,
filed November 21, 1891, a telemeter sysfem
of this class is shown and described wherein
both a transmitter and a receiver are neces-
sary in order to indicate and record the speed
and the direction of rotation of a shaft. In
the application referred to, the transmitter
has two magnets, one of which responds to
indicate increase of speed, while the other re-
sponds to a decrease of speed, a suitable de-
vice actuated by changes in the direction of
rotation of a shaft being employed to deter-
mine which of the receiving magnets of the
receiver is to be in cirenit with the transmit-
ting magnet which responds to increase of
speed, and which of the receiving magnetsis
to be in circuit with the transmitting magnet
which respondsto a decrease of speed, the di-
rection of movement of the indicating device
or pointer actuated by the said receiving
magnets, being in one or the other direction
to indicate an increased speed according as
one or the other of the receiving magnets is
placed in cireuit with the transmitting mag-

. net which responds to inerease of speed, so

that by viewing the indicating device and
noting in which direction the indicating
pointer had been moved, the direction of ro-
tation of the shaftisindicated, while the dis-
tance through which the said pointer had
been moved indicates the number of revolu-
tions per minute of speed of rotation of the
shaft. In the system referred to,the trans-
mitter is provided with a pointer which indi-
cates the speed or number of revolutions per
minute of the shaft, but does notindicate the
direction of rotation of the shaft, making it
necaessary to employ the receiverin order that
the direction of rotation may also be indi-
cated.

This present invention has for its object to
provide a telemeter system of the classillus-
trated in my said application, but by which
not only the number of revolutions of ashaft
buat the direction of rotation as well may be
indicated by the transmitter as well as by the
receiver. Accordingly the transmitterispro-
vided with an indicating deviee or annuncia-
tor to show the direction or rofation of the
shaft, so that the receiver may be dispensed
with, except ininstances whereitisnecessary
to communicate the speed and direction of
rotation of the shaft to some remote or dis-
tant point.

Whereas in theapplication referred to, the
indicating pointer of the receiver is moved
in one or the other direction from a central
point, to indicate that theshaft is rotating in
one or the other direction; in this my pres-
ent invention the indicating pointer of the
receiver moves aiways in one direction fo in-
dicate an increase of speed, and always in
an opposite direction to indicate a decrease
of speed irrespective of the direction of ro-
tation of the shaft, the direction of rotation
being indicated by an independent dial or
annunciator actuated by changes in the po-
larity of the current, the polarity being
changed automatically whenever the diree-
tion of rotation of the shaft is changed.

One part of this invention therefore con-
sists in a telemeter system containing the
following instraomentalities, viz:—a rotating
shaft; two transmitting magnets responsive
respectively to increase and decrease in speed
of rotation of said shaft, an indieating de-
vice controlled by said magnets, and an an-
nunciator actuated by changes in the direc-
tion of rotation of said shaft; substantially
as will be described. Also, in a telemeter
system containing the following instrumen-
talities, viz:—a rotating shaft; two transmit-
ting magnets responsive respectively to the
increase and decrease in speed of rotation of
said shaft; armatures for the said transmit-
ting magnets; two receiving magnets, the cir-
cuits throngh which are controlled by the said
transmitting magnets; a speed indicating de-
vice actuated thereby; -a device actuated by
changes in the direction of rotation of said
rotating shaft to change the polarity of the
circuits of the said receiving magnets; and
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an annuneciator controlled by changes in the
polarity of said circuits; substantially as will
be deseribed. Also, in a telemeter system
containing the following instrumentalities,
viz:—a rotating shaft; two transmitting mag-
nets responsive respectively to increase and
decrease in speed of rotation of said shaft;
apole changer actuated bychanges in thedi-
rection of rotation of the said shaft; a polar-
ized magnet; and an annunciator controlled
thereby; substantially as will be described.

Otherfeaturesof thisinvention will be here-
inafter described and pointed out in the
claims.

Figure 1, represents in front elevation a
transmitter forming a part of my improved
telemeter system; Fig. 2, a rear side view of
the same with the back swung open to ex-
pose the mechanism responsive to changesin
the speed and direction of rotation of ashaft;
TFig. 3, a sectional view taken on the dotted
line a—a Fig. 2; Fig. 4, a face view of the
transmitting magnets and co-operating mech-
anism looking from the front of the trans-
mitter, or from the back of TFig. 2; Fig. 5, a
section taken back of the base plate Fig. 3;
on the dotted line y—y. Fig. 6, a face view
of the receiver, showing the receiving mag-
nets and co-operating mechanism; Figs. 7,
8 and 9, details illustrating the annunciator
actuated by changes in polarity of the cir-
cuit; Fig. 10,a diagram view illustrating the
electrical connections of the system.

Referring to the drawings, Figs. 1 and 2,
A represents a pulley in the present instance
fast on a shaft a, journaled in suitable bear-
ings in the casing D of the transmitter, said
pulley being belted or otherwise connected
with a rotating shaft the speed and direction
of rotation of which it is desired to indicate
and record, the connections between said pul-
ley and rotating shaft preferably being such
thatthe said pulley may be thrown out of gear
and stopped at will, a mechanism for accom-
plishing this being shown and described in
the application Serial No. 412,670 referred to.

The shaft a, within the casing D of the
transmitter is provided with a toothed wheel
4, in mesh with a pinion ¢/, on a counter-shaft
4%, said counter-shaft also having fast upon it
a toothed wheel %% in mesh with and driving
a pinion 4% on dotted lines Fig. 3, fast on the
governor shaft 45 journaled in suitable bear-

ings within the casing all as in the applica--

tion referred to.

The governor shaft at one end has a fixed
hub %% to which are jointed at diametrically
opposite points, the links 77, carrying the gov-
ernor balls 7%, and 1n turn jointed to like links
18, jointed at their opposite ends to the slid-
ing sleeve %%, a spring or springs 7, interposed
between the fixed hub ¢, and the sliding
sleeve ¢, normally separating the same main-
taining the toggle links 77, 45, together with
the governor balls 2%, normally in their inner-
most full line positions Fig. 2 the construe-
tion of this portion of the mechanism being

Ry
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substantiallythesameasthatof anyof thewell
known ball governors now in common use.
Rotation of the shaft a, causes the balls to
move away from the axis of rotation as the
speed of rotation increases while a decrease
of speed will permit the spring or springs ¢
to draw the balls toward the axis of rotation.
The sliding sleeve ¢° has a peripheral groove
41 to receive the roll or other stud 4% on the
free end of an arm ¢'% fast on onc end of the
arbor ¢ Fig. 3, journaled in the back plate
of the casing D of the transmitter, the said
arbor at the opposite or front side of said
back plate earrying the contact arm e, see
Fig. 5. The contact arm e, normally lies be-
tween the two contact points or pins e’, €% on
the outer ends of the arms ¢?, ¢* which latter
are insulated from each other and carried by
a carrier ¢*,shown by dotted lines Fig. 5 and
in Fig. 3, pivoted at-its upper end on an ar-
bor €% journaled in suitable bearings in the
face plate E of the transmitter, see Fig. 3.

The insulated carrier ¢*, for the contacts
¢’, é% is provided with a pin €5, fitted to move
in the cam slot €7, formed in the plate or disk
%, fast on the innerend of a staff ¢ journaled
in the face plate E Fig. 3, and having at its
outer front end a toothed wheel ¢! see Fig.
4,in mesh with a pinion €', on an arbor e'2,
which latter carries the toothed driving wheel
e, The contacts ¢’, €% are arranged in eir-
cuit respectively with the transmitting mag-
nets F, K, arranged as in Fig. 1, and having
their main armatures f, 1/, Fig. 4, attached to
opposite ends of the armature carrier 1% piv-
oted at f% in a suitable frame carried by the
face plate E, said carrier having attached to
and movable with it a pallet f% shown mostly
in dotted lines Fig. 4, the arms 6, and 7, of
the said pallet being arranged at opposite
sides of the axis of the driving wheel %, and
to co-operate with one or .another of the V-
shaped teeth thereon, vibrations of the pallet
in one or the other direction caused by at-
traction of one or the other of the armatures
f: f', causing the said driving wheel to be ro-
tated in one or other direction, a spring-con-
trolled pawl f3, by its wedge-shaped end co-
operating with the V-shaped teeth to assist in
the rotation of the driving wheel and to re-
tain the latter in position.

The arms 6, 7, of the forked pallet f4, are
provided with pins £, which co-operate with
the inclined or cam surfaces f, on a lever
f, pivoted at %, the said lever when turned
on its pivot acting upon and niove a circuit
breaking arm f, pivoted at %, and normally
having its free end in contact with a contact
spring f%, movement of the said-lever f

by the lever f* breaking the circuit between

it and the said contactspring. Wheneverthe
forked pallet 14, is vibrated, whether it be in
one or the other direection, one or the other of
the pins f%, will act upon its cam.surface to
move the lever f%? to lift the circuit break-
ing lever f% to break the circuit between the
same and its contact spring f. Springs f*
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490,014 3

shown principally by dotted lines Fig.4,actin k

opposite directions upon a pin p* on the pal-
let f*to center the latter and return it to ifs
normal central position after each vibration.
The electro-magnets F, B/, are also provided
with auxiliary armatures h, 2/, carried by the
arms of the U-shaped carrier A? pivoted at
h%¥*, and having its ends 26, 27, arranged to
lie between and normally out of contact with
the fixed contacts 73, 1f, see Fig. 4. When a
currentof electricity is caused to pass through
either of the transmitting magnets F, I/, by
engagement of the contact arm e, with either
of the contacts ¢/, ¢° the auxiliary armature
of the particular magnet energized being first
attracted to bring the end of its carrier into
engagement with one or the other of the fixed
contacts 728, R, to shunt out the contact arm e,
as will befully hereinafterdescribed, the main
armabure of the magunet energized, being then
attracted to cause rotation of the driving
wheel ¢,

Referring again to Figs. 2 and 3, the inner
end of the shaft @, whieh is rotated from the
shaft the speed and direction of rotation of
which it is desired to indicate and record,
has fast upon its end a disk or plate n?, pro-
vided with a sevies of cireumferentially ar-
ranged projecting pins »% whieh as the said
disk is rotated, act upon the lower depend-
ing end of a dog n, pivoted at /, on a spindle
m, and normally retained in its vertical po-
sition by a spring »?% the said spindle m, be-
ing mounted and made longitudinally mov-
able in a suitable bearing secured to the back
plate of the easing D, the said spindle at its
front end carrying an insulated block m/’
preferably circular in cross-section see Fig.
10, and provided with two circumferential
contact rings m? m® which co-operate with
three spring-pens mt, m° or m®, the said con-
tact rings when the block m’ is in its extreme
right-hand position Fig. 3, contacting with
the spring pens m®, m% but when the said in-
sulated block is moved to its extreme left-
hand position Fig. 3, said rings will contact
with the spring pensm* m’ The spindle m,
is moved longitudinally to effect this change
of position of the block m/ by the action of
the pins 7% on the dog n, the rotation of the
disk which carries the said pins in one or the
other direction, causing the dog to be turned
or tipped on its pivot in one or the other di-
rection according as the pin strikes it upon
one or the other side, in order to permit the
pins to pass beneath.

The limit of vibration of the dog n, on its
pivot is somewhat less than that necessary to
clear the pins and permit the latter to pass
beneath it, so that by reference to Fig. 3, if
the shaft a, and disk n* are rotated in the di-
rection of arrow 25, the first pin »® which
strikes the depending end of the dog, will
first turn the same on its pivot tothe limitof
its movement and as such is not quite suffi-
cient to permit the pin to pass beneath it, it

M
will carry the said dog and the spindles m,
to which it is pivoted, bodily to the right,
until the pin clears the dog, such movement
of the spindle causing the insulated block m’
to be moved to the right Fig. 3, with its con-
tact strips m? m?’ in engagement with the
contact springs m5, m?®, thetipping movement
of the dog n, being alone thereafter sufficient
to permit the pins 7% to pass freely beneath,
as the shaft a, is rotated. Conversely, assum-
ing the spindle to have been moved bodily {o
the right as deseribed, if the rotation of the
shaft a, be stopped, and if it be rotated in an
opposite direction to that indicated by arrow
25, the first pin 7% which strikes the depend-
ing dog from the opposite or right-hand side,
will first tip the dog on its pivot untilitshall
have reached the limit of its tipping move-
ment, when it will thereafter move the dog
and the spindle to which it is pivoted, bodily
to the left, Fig. 8, until the dog clears the

pins 78, such movement of the spindle caus-

ing the insulated block m’ to be moved to the
left, carrying its contact strips m? m?®, beneath
and in engagement with the contact springs
mt, mP.  The tipping movement of the dogn,
when the latter has been moved intc one or
the othér of its extreme positions is sufficient
to permit the pins »n® to pass freely beneath
it; but a change in direction of movement of
the said pins must necessarily move the dog
bodily to its opposite extreme position before
the tipping movement of the same will per-
mit the pins fo pass beneath it.

The contact arm e, and the armature car-
riers f?, h% are electrically connected with the
base of the instrument, through their bear-
ings, while the fixed contacts A%, A, and mov-
able contacts ¢’, €%, are insulated from the
base of the instrament, and referring to Fig.
10,the arrangementof circuitsis asfollows:—
The contacts ¢’, ¢% are connected respectively
by wires 30, 31, with the fixed contacts /% A%,
on and insulated from the base of the trans-
mitter, said contacts being in turn connected
by wires 32, 33, with the fransmitting mag-
nets F, F/, said magnets being respectively
connected by line-wires 34, 35, with the re-
ceiving magnets ¢, ¢/, of the receiver repre-
sented in Fig: 6, which is of substantially the
same construetion as the receiver shown and
described in my patent No. 474,771, dated
May 10, 1892, to which reference may be had,
like letters representing like parts, the said
magnets being connected by a common re-
turn\wire 36, which i3 connected with the
contact strip or ring m® on the insulated
block m'; of the transmitter, the insulated
ring m% on thesaid block being connected by
a wire 37, with the fixed spring eontaet f17,
thecirenitbreakinglever /% being connected
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G by a wire 40, the other pole of said gener-
ator being connected by wire 41 with the mid-
dle spring pen m?,

Referring to Figs. 6-to 10 inclusive, S rep-

resents an electro magnet which is included.

in the common return line wire 36, the said
magnet being of suitable or usual construc-
tion to respond to changes in the direction of
the current in which it is placed. I have,
however, herein represented a particular con-
struction which is well adapted for: this par-
ticular use, the projecting ends of the cores,
of the magnet; being supported between the
legs s’ of an inverted U-shaped frame piece
s secured to-the back piece of the receiver,
the said -legs: also -having pivoted between
them by suitable pivot screws s% an armature
pieces?, to which are clamped by means of
ad_]ustable clamping plates s°, the two U-
shaped permanent magnets s6 §", the ends
or: poles of-the magnets ]ying at;opposite
sides of the projecting ends of the.core. of
the magnet, ‘so that according as. the said
magnet is energized by a current of one or
another direction will one or another of the
permanent magnets s &7, be attracted to

its core and the other repelled -therefrom to.

rock the armature piece st on itspivots s the
said armature piece carrying by means of
suitable rods &% an annunciator dial s% on
which are printed the words “astern”-and
“ahead,” one above the other, or wordsof the
same or desired purport; one of which,asthe
annunciatoris moved vertically by attraction
of one or another of the permanent magnets
s%, §7, will be displayed behind a suitable slit
or opening s, in the dial plate of thereceiver.
The transmitter is also provided with a suit-
able annunciator 3, Figs. 3 and 4, carrying
words similar to those carried by the annun-
ciator of the receiver, and which is supported
by two arms #*, on the rock shaft {, journaled
in suitable posts t’, standing out from the
face plate E of the transmitter, one or an-
other of the characters on the annunciator
being displayed behind the opening # in the
face plate of the transmitter according as the
said annunciator is moved into one or an-
other position by rotation of the rock shaft.
The rock shaft ¢, is actuated by the crank
arm #°, having a slot % to receive a pin #'; on
the insulated block m’ which, as the said
block is moved to the right or to theleft Fig.
3, to change the polarity of the line circuit,
will rock the shaft ¢, and move the annun-
ciator #%, into one or another position to dis-
play the characters thereon behind the open-
ing tt

Wlth the insulated block m’ to be in the
position represented in Fig. 10, the operation
of the system is as follows:—Assuming the
shaft, the speed and direction of rotation of
which is to be indicated and recorded, to be
in rotation, and the pulley A connected with
and rotated thereby, the rotative movement
communicated to the shaft a, will cause the
balls2* of the governing device, Fig. 2, to be

490,014

moved away from the axis of the shaft * by
centrifugal -action, as indicated by dotted
lines, and to move the sliding sleeve 4° to the
right a distance corresponding to the speed
of rotation of -the shaft, said sleeve being
moved more or less aceording as the balls %
are-moved nearer toorfarther-away from the
axis of ‘rotation by the speed of the shaft.
The sleeve 4? as it is moved, acts through the
arm 4 torotate the arboré* and cause the con-
tactarm e, ontheouterendthereof to be moved
to the left Figs. 3, 5:and 10, into engagement
with the contact pin ¢?, and close-the circuit
through that eontactandtheelectro-magnet F’
of the transmitter; and through the electro-

-magnet-¢’ of the receiver, the circuit being

traced as follows, reference being had to Fig.
10,:—Fromthe generator G, by wire40, spring
pen-m# contact ring m? on the block m/’, wire
37,spring % circuit breakinglever /', wire 38,
contact arm e, contact €% its arm, wire 31,
contact A%, transmitting magnet F’, line wire
35, receiving magnet ¢’ of .the receiver, wire
36, through ‘the polarized magnet S, line wire
36, contact ring m? on the bluck m’ of the
transmitter, spring pen m® and wire 41 tothe
opposite pole of the generator. - The magnet
F’ of the transmitter being thus energized,
will attract its auxiliary armature #/, causing
the arm 27 of  its carrier to contact with the
fixed contact h% to thus shuntout the contact
arm e and contact €%, and the imperfect en-
gagement between the same, the currentthen
passing -from the wire 38 through the pivotal
point of -the contact arm e through- the base
of the instrument to the auxiliary armature
carrier 2% thence through its arm 27 to the
contact hf, permitting astrong current to flow
through the transmitting magnet ¥/, to at-
tract its main armature £’ and move the pai-
let f*to the left Fig. 4, causing its arm 7 to
engage one of the teeth on the driving wheei
¢'® and move the latter one tooth in the direc-
tion of the arrow, such movement of thedriv-
ing wheel rotating the staff ¢’ in an opposite
direction, as indicated, to thereby rotate the
indieating pointer p thereon one step to the
right to indicate a certain speed. As the
pallet f* ismoved to rotate thedriving wheel
e, it will act through one of the pins f1 to
move the lever f1? and lift the circuit break-
ing lever f* to break the circuit between it
and its fixed spring fY, permitting the main
and auxiliary armatures of the transmitting
magnet F’ to resume their normal retracted
pos1t10ns, the arm 27 of the auxiliary arma-
ture carrier moving away from its contact
k%t The receiving magnet ¢’, of the receiver
is energized at the same time as the trans-
mlttmv magnet F’, said receiving magnet at-
tlactmw its armature c® to move the pallet ¢t
to the 1eft Fig. 6, and thereby cause rotation
of the indicating pointer one notch to the
right to indicate a certain speed. Thus the
indicating pointer of the receiver and of the
txansmitter are moved together one step. As
the staft €% of the ftr ansmitter is rotated to
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490,014

turn the pointer, the cam &5 on the inner
end thereof is rotated with it, acting through
the cam slot ¢, and the pin &5 to move the
contact carrier e, to the left to move its
contact pin ¢® away from and out of engage-
ment with the contact arm e. The cireunit
bhaving been broken by the circuit breaking
lever 7%, if the speed of theshaft is such that
the contact arm e, actuated by the movement
of the governing balls, is caused to follow the
movement of the contact e®away from it, and
still maintain its engagement therewith, it
will immediately close the circuit at that
point as soon as it is broken by the current
breaking lever /%9, the latter having resumed
its normal position after having broken the
circuit by reason of the return of the pallet
J* to its central position when the circuit was
broken, so that a second impulse will be sent
through the transmitting magnet F” and re-
ceiving magnet ¢/, to again attract their re-
spective armatures and move their respective
pointersasecondstep, toindicatean increased
speed over that indicated by movement of the
said pointer one step and in like manner the
contact ¢?is moved another step forward and
away from the contact arm e and the circuit
is again broken by the eircuit breaking lever
S5, Successive impulses are sent over the
line in this manner, each impulse moving the
indicating pointers of the transmitter and re-
ceiver one step to the right, until the contact
€ has been moved by the cam slot &', such a
distance that the contact arm e, actuated by
the governing balls will not follow it, such in-
dicating that the highest speed of the shaft
has been reached, the indicating pointers of
the transmitter and receiver having been
moved by the successive impulses sent over
the line into proper positions to indicate with
relation to the proper dials that a certain
speed has been reached in the rotation of the

shaft, such speed being recorded by the re-

ceiver in the manner referred to in said Pat-
ent No. 474,771.
sent over the line have all been of the same
polarity and passing through the polarized
magnet S, said impulses will cause the core of
the said magnet to attract one or the otherof
the- permanent magnets s% or §7, as for in-
stance the magnet s% to raise the annuneiator
5% s0 that the word “ahead” will be displayed
through the opening in the dial of the re-
ceiver, thus showing that the rotation of the
shaft is in a direetion corresponding to the
meaning of the word “ahead,” this, taken in
econnection with the position of theindicating
pointer of the receiver, showing the speed and
direction of rotation of the shaft. If now the
speed of the shaft should decrease, the gov-
erning balls will be drawn nearer their axis of
rotation and will move the contact arm e, in
the opposite direction into engagement with
the contact ¢’, in which case an impulse will
be sent through the transmittingmagnet Fand
through the receiving magnet c of thereceiver,
the cireuit being then traced as follows:—

The successive impulses

From the generator G by wire 40, spring pen
mi, contaet ring m? on the block m’, wire 37,
spring 71, circuit breaking lever f%, wire 38,
contact arm e, contact ¢’, wire 30, contaet A%,
wire 32, transmitting magnet F, line wire 38,
receiving magnet ¢, through the polarized
magnet S, line wire 36, back to the contact
ring m? on the block w/, through the spring
contact m®, and wire 41 to the other pole of
the generator, such impulse causing the trans-
mitting magnet F to attract its auxiliary ar-
mature i, to bring the arm 26 of the auxil-
iary armature carrier into engagement with
the contact 2* to shunt out the contact arm ¢
and its contact ¢’ in the manner previously
deseribed, and permit the current from the
battery to pass from the pivotal point of the
contact arm ¢, through the base of the instru-
ment and auxiliary armature carrier direct to
the contact 7% sending a strong impulse
through the transmitting magnet F, causing
it to attract its main armature #, to move the
pallet f* to the right Fig. 4, and move the
driving wheel ¢, and.the staff &Y in the di-
rections opposite to that indicated by the
arrows, to move the indicating pointer of the
transmitter one step back toward its nor-
mal position to indicate that the speed has
been reduced the number of revolutions rep-
vesented by a movement of one step. The
same impulsesentthrough thereceiving mag-
net ¢ of the receiver, will act to move the
pointer of the receiver also one step back to-
ward its normal position to indieate the re-
duced speed at that point, the said impulse
being, however, of the same polarity as the
impulses sent through the transmitting mag-
net B’ and the receiving magnet ¢’, the posi-
tion of the annuneiator controlled by the po-
larized magnet S not being changed. Asthe
staff ef, is rotated to move the indicating
pointer of the transmitter one step back, the
cam &8 will move the contact carrier back to-
ward its normal position one step to move the
contact ¢’ away from and out of engagement
with the contact arm e, the cireuit being
broken as before also by the circuit breaking
lever 7%, Should the speed of tho rotation
of the shaft ¢, continue to decrease, the fur-
ther movement of the governing balls toward
their axis of rotation will cause the contact
arm e, to follow the movement of the contact
¢’ away from it and to close the cireuit at
that point again as soon as it is broken by
the circuit breaking lever 5, thus sending a
second impulse through the transmitting mag-
net F and the receiving magnet ¢, to move
their respective pointers a second step back,

. to indicate the further reduction of speed.

Thesesuccessiveimpulses aresent through the
transmitting magnetF and receiving magnet
¢ so long as the speed continues to decrease,
the pointers being moved at each impulse
one step back toward their normal position,
so that the position of the said pointers both
of the receiver and transmifter will at all
times indicate the true speed of rotation of

7o

75

8o

85

go

95

ICO

105

Iic

115

120

125

130




I0

15

2C

25

30

35

40

45

50

55

6o

65

i 490,014

the shaft . During all thistimethe pins»?)
on the disk nf, which rotates with the shaft
a, have passed freely beneath the pawl n, in
the direction opposite to that indicated by the
arrow 25, without moving the spindlem. If,
however, the speed of rotation of the shaft ,
should continue to ‘decrease until it should
stop, the indicating pointers of the transmit-
ter and receiver would be moved back to their
normal positions, indicating that the shaft
was not in metion. If the shaft should be
again rotated, but in a direction indicated by
the arrow Fig. 3, the governing balls would
move away from their axis of rotationin pre-
cisely the same manner as before, and would
send the successive impulses through the
transmitting magnet F’ and the receiving
magnet ¢’, to cause their indicating pointers
to be moved to the right toindicate the grad-
nal increase in speed in precisely the same
manner as described when the shaft ¢, was ro-
tating in the opposite direction. It is neces-
sary, however, to be able to distingnish the
difference in the direction of rotation of this
shaft,and thisis accomplished at the receiver
by means of the electro magnet S, with the
co-operation of the sliding bloek m’ in the
transmitter.  As the direction of rotation of
the shaft «, of the transmitter is changed to
the direction indicated by the arrow 25, the
pins nfon the disk ntstriking the dogn,from
the opposite side, will first tip the same on its
pivot and then move the dog and the spindle
towhich itis pivoted, bodily tothe right (Figs.
3 and 10), carrying the contact rings m?, m?,
on the insulated block m’ from engagement
with the spring pens m?%, w5 as in said figure
into engagement. with the spring pens m5, m®,
s0 that the direction of the current now sent
to the receiver and returning'through the
electro magnet S, will be reversed for by ref-
erence to Fig. 10, whereas when the shaft was
rotating in the direction opposite to the ar-
row 25 Fig. 3, and the contact rings m? m3,
were in engagement with the pensm?, m?, the
current from the battery G, leaving by wire
40, passed first through the ring m?, wire 37,
thence by wire 34 or 35 to the receiver, and
back by wire 36 to the ring m?® and pen m’;
now,with the position of the blockm’ changed,
the current from the battery by wire 40 will
passthroughthe penmSandtheringm?through
the wire 36, magnet S of the receiver, and back
througheither the wire 34 or 35, thus travers-
ing the wire 36 in which the polarized relay
is located, in a direction opposite to that
in which it passed when the block m’ was in its
first position,reversing the polarity of thesaid
magnet and causingit to repel the permanent
magnet s% which it had previously attracted,
and attraet the magnet s, previously repelled.
This change of position of the magnets s5, §7,
due to a change in direction of the current
traversing the electro magnet, causes the an-
nunciator s to be moved into its lowermost
position to display the word “astern” or

some word or sign of equivalent or desired

purport, showing that the direction of rota-
tion of the shaft is now opposite to the di-
rection  in which it rotated when the word
“ahead ” was displayed. Thus whilethe in-
dicating pointer of the receiver always moves
in the same direction to indicate increased
speed; and always in the same direction to
indicate a decreased speed, whether the rota-
tion of the shaft a, be in one or the other di-
rection, the particular direction in which the
shaft is rotating will be indicated by the par-
ticular word or character displayed at the
opening in the dial by the annunciator, such
character being changed by the annuneiator
and polarized magnet whenever the direction
of the currentis changed, such polarity being
changed whenever  the direction of rotation
is changed through the dog ., and the block
m’. At the transmitter, the change in direc-
tion of rotation is in this present instance in-
dicated by a purely mechanically-actuated
annunciator, for as the insulated block m’
carrying the contaet rings m? m3,is moved by
the dog 7, to change the direction of the eir-
cuit, to indicate the change in direetion of ro-
tation at the receiver, the pin 7, on the said
block will move the erank arm 5, to turn the
rock-shaft and move the annunciator either
upwardly or downwardly, to display either
“ahead” or “astern” or words or characters
of like or desired purport, whichever should
be displayed behind the opening #, to indi-
cate the direction of rotation of the shaft.

‘Where the device is to be used at the point
where the rotating shaft is located, as for in-
stance, the shaft being in one room and the
transmitter in an adjeining room, the trans-
mitter may be used alone as a self-contained
indicating device, it indicating the speed and
direction of rotation of the shaft as described,
and if desired in place of the mechanically
actunated annunciator shown as applied to
the transmitter, an electro magnet may be
employed in precisely the manner in which
sueh a magnet is employed in the receiver to
indicate changes in the direction of rotation
by means of a change in direction of an elec-
trie circuit, rather than by mechanical meauns.

This invention is not limited to the particu-
lar arrangement and construction of parts
herein shown and described, for the same may
be varied without departing from the spirit
and scopeof thisinvention. Thepivotscrews
of the annunciators may be tightened suffi-
ciently to prevent rebounding of the annun-
ciators when moved into their different posi-
tions.

I elaim—

1. Atelemetersystemcontaining the follow-
ing instrumentalities, viz:—a rotating shaft;
two transmitting magnetsresponsive respect-
ively to increase and decrease in speed of ro-
tation of said shaft; an indicating deviee con-
trolled by said magnets, and an annunciator
actuated by changes in the direction of rota-
tion of the said shaft; substantially as de-
seribed.
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2. In a telemeter system, the combination
of a rotating shaft, a contact arm moved by
variations in the speed of rofation thereof, a
movable contact, an electro-magnet, its arma-
ture, a speed indicating device actuated by
movement of said armature, and an annuneci-
ator actuated by changes in the direction of
rotation of said shaft, substantially as de-
seribed.

8. In a telemeter system, the eombination
of a rotating shaft, a pin rotated thereby, a
contaet arm moved by variation in the speed
of rotation of said shaft, two movable con-
tacts, two electro-magnets, their armatures,
and a speed indicating device actuated there-
by, a movable spindle, a dog flexibly con-
nected thereto, and adapted to be struck by
said pin upon oneor the otherside according
as the rotation of said shaft is in one or the
other direction to move said spindle, and an
annunciator actuated by said spindle, sub-
stantially as deseribed.

4, The combination of a rotating shaft, a
pin rotated thereby, a movable spindle hav-
ing a dog adapted to be engaged by said pin
to move the spindle whenever the direction of
the rotation of the shaft is changed, and an
annunciator actuated by said spindle, sub-
stantially as described.

5. The combination of a rotating shaft, a
disk thereon carrying a pin, a longitudinally
movable spindle m, adog n, flexibly connected

_thereto, a rock-shaft ¢, actuated by said spin-

dle, and an annunciator moved by said rock-
shaft, substantially as described.

6. A rotating shaft, a pole changing device
actuated by chianges in the direction of rota-
tion of said shaft, an electromagnetin cireuit
with the said pole changing device, and an
annunciator actuated by said magnet, sub-
stantially as described.

7. Atelemetersystem containing thefollow-
ing instrumentalities, viz:—a rotating shaft;
two transmitting magnets responsive respect-
ively toincrease and decrease in speed of rota-
tion of said shaft; armatures for said t{rans-
mitting magnets; two receiving magnets, the
cireunits through which are controlled by the
said transmitting magnets; a speed indicat-
ing device actuated thereby; a device actu-
ated by changes in the direction of the car-
rent through the said receiving magnets; and
an annunciator controlled by changes in the
direction of the currents; substantially as

5 desecribed.

8. Atelemetersystem containing the follow-

ing instrumentalities, viz:i—a rotating shaft;
two transmitting magnets responsive respect-
ively toincrease and decrease in speed of rota-
tion of said shaft; a polechangeractuated by
changes in the direction of rotation of the
said shaft; a polarized magnet; and an an-
nunciator controlled thereby, substantially
as deseribed.

9. In a telemeter system, a rotating shaft,a
contact arm moved by variations in the speed
thereof, two movable contacts, two fransmit-
ting magnets, two receiving magnels in eir-
cuit therewith, and an indicating device actu-
ated thereby, a polarized magnet in circuit
with said receiving magnets, an annunciator
actuated thereby, and a pole changing device
for said magnet actuated by changes in the
direction of rotation of said shaft, substan-
tially as desecribed.

10. In a telemeter system, a rotating shaft,
an annunciator actnated by changes in the
direction of rotation thereof, a contact arm
moved by variations in the speed of said
shaft, two movable contacts, two transmit-
ting magnets, two receiving magnets in eir-
cuit therewith, and an indicating device actu-
ated thereby, a polarized magnet in eircuit
with said receiving magnets, an annunciator
actuated thereby, and a pole changing device
for said magnet actuated by changes in the
direction of rotation of said shaft, substan-
tially as described.

11. A telemeter system containing a rotat-
ing shaft, a block m’, moved by changes in
the direction of rotation thereof, and having
two contacts, three co-operating spring pens
therefor, a generator having one of its poles
connected with the two outside pens, and its
other pole connected with the middle pen, a
contact arm moved by variations in the speed
of said shaft and connected in circuit with
one of the contacts on said block m/, two
transmitting magnets, two receiving magnets
in cirenit therewith, and also with the other
of the contacts on the block m/, a polarized
magnet in circuit with the said receiving
magnets, and an annunciator operated there-
by, substantially as desecribed.

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

FERNANDO J. DIBBLE.

‘Witnesses:
FREDERICK L. EMERY,
EmmA J. BENNETT.
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