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UNITED STATES

PaTeENT OFFICE.

FERNANDO J. DIBBLE, OF PEABODY, MASSACHUSETTS.

ELECTRIC TELEMETER-TRANSMITTER,.

SPECLFTUATION forming part of Letters Patent No. 490,012, dated January 17, 1893.
Application filed November 21,1891, Serial No. 412,670, (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 specification, like letters
and figures on the drawings representing like
parts.

This invention has for its objeci the pro-
duction of a telemeter system, capable of in-
dicating and recording not only the speed
but the direction of movement of a rotating
shaft. : :

The particular features of which the inven-
tion consists will be hereinafter described and
specified in the claims.

Figure 1 represents in face view a teleme-
ter transmitting device, a portion of the elec-
trically-controlled cluteh mechanism being
represented in section; Fig. 2, a detail end
view on a smaller scale of the eluteh mechan-
ism; Fig. 3, a rear side view of the device
shown in Fig. 1, with the door thrown back to
expose the actuating parts; TFig. 4, a section
on the dotted line «x—=, Fig. 8, looking to the
left; TFig. 5, a view similar to Fig. 1, with the
face-plate or dial removed; Fig.6,a detail on

an enlarged scale, showing the switching de-.

vice by which the direction of rotation is in-
dicated and recorded; Fig. 6% a perspective
detail of the same; Fig. 7, a partial face view
bhack of the face-plate, Fig. 5, or on the second
line 2—=z Fig. 4 to show the contact arm and
its co-operating movable contacts, with the
cam for moving them; Fig. 8, a diagram view,
showing the arrangementof cireaits to be de-
scribed; and Fig. 9, a view of the indieating
device, to show the dial. Fig. 10, a rear side
view of a part of Fig. 4; and Fig. 11, a detail
to illustrate the action of the dog n.
Referring to the drawings, A represents a
revolving pulley or member, represented as
loosely journaled on the shaft o, and which
may be belted to or otherwise driven from
any shaft, the speed and direction of rotation
of which are to be determined and recorded.
The pulley A will preferably be connected
with the shaft ¢ through the medium of a
clutch mechanism, said pulley, as herein rep-
resented, having the face of its hub provided
with a series of radially-arranged teeth A’ to

co-operate with similarly arranged ratchet
teeth upon the face of a head b, fast upon the
sliding shaft &', journaled at one end in a
snitable bracket or support B, and at its op-
posite end having a spindle or journal 0%, fit-
ted to slide in a suitable recess formed in the
end of the shaft a, said head b having a key
b3, fitted to slide in a corresponding groove b*
in the shaft a.

The head or cluteh member b may be moved
into engagement with the pulley A, by any

suitable mechanism, but I have herein shown

and prefer to employ an eleetrically-controlied
mechanism,—as for instance the electro-mag-
nets C, carried by the bracket B, the arma-
tnre o of which has its carrier o’ pivoted in
said braeket at 0* and provided with an up-
wardly-extended arm o°, forked at its upper
end to straddle the head or clutech member b
in a suitable groove o% see Figs. 1 and 2, so
that whenever the electro-magnets C are.en-
ergized by the closure of a eirenit through any
suitable press-button or switch o° at any
point, the attraction of the armature o will
move the eluteh member b into engagement
with the rotating pulley A and thereby cause
a like rotation of the shaft «.

. Referring to Fig. 3, a rear side view of Fig.

1, and to Figs. 4 and 10 the shaft @, within

the casing D is provided with a toothed wheel
1, in mesh with a pinion 4’ on a counter-shaft
%, said counter-shaft also having fast upon it
a toothed wheel 4%, in mesh with and driving

6o

io

75

8o

85

a pinion 7! on the governor shaft 4, journaled

in suitable bearings within the easing, said

shaft at one end having fast upon it a hub
% Fig. 3, to which are pivoted at diametri-
cally opposite points the toggle links 47, car-
rying the balls ¢ and in turn pivoted tolike
links 48, jointed at their opposite ends to the
sliding sleeve 4% springs ', ¢! being inter-
posed between the fixed hub 7% and the slid-
ing sleeve 7%, which normally separate the
same to maintain the parts in their full-line
position, Fig. 3, such construction being the
same as the usual ball governor now in com-
mon use. The sliding sleeve ¢* has a periph-
eral groove 7' to receive the roll stud i on
the free end of the arm %% fast on one end
of the spindle ¢, journaled in the back plate
of the casing D, and at the opposite or front
side of said casing carrying the contact arm
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e, see Figs. 4 and 7. The contact'arm e nor-
mally lies between the two contact pinse’, €%
on:-the arms &% e, which latter are:insulated
from each other and carried by a carrier-e*,
pivoted at itsupperend ona shafte’, journaled
insuitable bearings in the face-plate E, Figs.
4 and 5..- ‘Theinsulated carrier ¢* for the con-
tacts ¢/, ¢% is provided-with-a pin €% fitted to
move in-the cam slot ¢’ forined in'the plate
€5, fast on the:innerend of g staff ¢ journaled

.in the-face-plate -E and having at its- outer
end a toothed wheel ¢!%/(see Fig. 5), in meésh:

with a :pinion ! on ashaft ¢, which latter
carriesthe toothed-driving wheel e!%;see Fig. 5.

The contact pins.e’, €% are arranged in ¢ir-
cuit respectively with the electro-magnets F,
', the:main armatures f, f/-of thesaid mag-
nets being attached to opposite endsg of the
armature-earrier f* pivoted at f%in the frame
carried by the plate K, and provided with a
depending forked lever-or pallet £, the ends
6,7 of which are-arranged at opposite sidesof
the axisof thedriving wheel e* and to eo-op-
erate with one or another of the teeth on said
wheel, so that vibrationsof thesaid pallet in

-.one or:the other direction will rotate the -said
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wheel in one or the other direction, a spring-
controlled. pawl f% serving to. assist in‘the
rotation -of the- said wheel and to-retain the
latter in position:
F’ arealso provided with anxiliary armatures
h, B/, earried by the arms of the U-shaped car-
rier 1i?, pivoted at ** and having its ends.26,
271ying normally between and out of contact
with the fixed contacts A% R, see Fig, 5.

The armature-carrier 12 at one end has se-
cured to it two contact springs m, m/, ar-
ranged to span the insulated block 7 on one
end of a spindle m? see Fig. 4, mounted to
slide in suitable bearings in the back-plate of
the casing D, said block m? having mounted
upon its opposite faces two diagonal contact
plates m?* m? having their opposite ends up-
turned, see Figs. 6 and 6% to form contacts
8, 9, 10, and 11, the contacts 8 and 11 lying
upon the upper left-hand edge of the block,
Fig. 6*, while the contacts 9 and 10 lie upon
the lower right-hand edge of the said block,
said contacts being in position to be acted
upon by the contact springs m and m’, see
Fig. 5, as the armature-carrier is vibrated by
the electro-magnets F and ¥/,

By reference to Figs. 5, 6 and 6%,.it will be
seen that if the armature f” be attracted by
its magnet I’, the spring m will first engage
the contact 8 on the plate m?* while if the

armature f be attracted by its magnet T, the

spring m’ will engage the contact 10 on the
plate m5; but if the block m? carrying the
contacts and the spindle m® on which said
block is mounted be moved bodily to- the
right, Figs. 4 and 6, the contact 11 on the
plate m® will be moved into the position pre-
viously occupied by the contact 8 on the plate
mt, while the contact 9 on the plate m*will be
moved into the position previously occupied
by the contact 10 on the plate m®; sothat if the

The- electro-magnets F;-

490,012

armature f’ be now attracted, the spring-m

-instead of engaging the contact 8 onthe plate
m4, will engage the contact 11 -on the. up-

turned end of the platem?®; while,if the arma-
ture f be attracted, the contact spring m/;in-
stead of engaging the contact 10 on the plate
m® as before, will now.engage the:contact 2
on the: downturned end of the plate m!; so
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that in the one instance,attraction of the ar--

mature f will close a cirenit through the plate
m®, and attraction of thearinature f* will close
a circuit through the plate m*;while in the
otherinstance; with the'blockm?moved bodily
to theright, attraction of the armature f will
close a circuit through the plate m?*, whereas
attraction-of the armature f* will close a ¢ir-
cuit through: the plate m5
moved longitudinally to effect this change of
position of ‘the bloek m? by means of a dog #,
see Tigs. 4 and 11 pivoted at n’ to the inner
end of the said spindle m? said: dog being
acted upon and retained in a normal vertical
position by.a spring 7% see:Fig. 4.  The de-
pending end -of the dog lies in ‘the path of
movement of the several pins n? projecting
from the front face of a disk'n* made faston

‘theinner end of the shafta, see Figs. 3-and 4.

the:rotation of the said disk by said shaft in

The'spindle m?is

8o
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one or-the other direction causing the dog to °

be turned or tipped on its:axis“in.one or-the
other direetion, according as the pins strike
it:from one or the otherside and turn it onits
pivot in order that they may pass by. - The
limiting wall n* of the.dog, see Fig:.:11, pre-
vents vibration of the dog in: either direction
sufficient to permit the pins n® on the disk n*
to pass beneath the dog, it being necessary
for the pins, after they have tipped the dog
as far as it will tip or until its limiting wall
strikes the spindle m?, to thereafter move the
dog and spindle bodily before them in order

‘to pass by.

By reference to Figs. 4 and 11, if the disk
n* be rotated in the direction of arrow 25,
the first pin n® as it strikes the depending
dog, will tip it on its pivot #” until the limit-
ing wall n*strikes against the spindle m?® and
prevents further tipping of the dog, after
which continued movement of the pin, it be-
ing impossible to tip the dog further, will
move the dog and the spindle to which it is
pivoted bodily to the right into the position
represented in dotted lines Fig. 11, the pin
thus moving the dog and spindle bodily a
sufficient distance to permit it to pass beyond
the end of the dog, which will thereafter be
returned by the spring n?® to its vertical or
center positionon the spindle, the latter how-
ever, remaining in its position as moved by
the dog. After the dog. and spindle have
thus been moved bodily to the right by the
first pin to strike the dog, the tipping move-
ment of the dog, with the spindle in this new
position, is sufficient to permit the pinsto pass
freely by. Conversely, assuming the spin~
dle to have been moved bodily to the right as
just described, if the shaft ¢ and disk n* be
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rotated in the direetion opposite to that indi-
cated by arrow 25, the first pin »® will strike
the depending dog =, tip the same on its pivot
until the limit of its movement is reached,
when the said dog and the spindle m?®to which
it is pivoted will be moved bodily to the left,
in order that the pin may clear the dog to
thus return the block m?* and contacts to their
original full-line position. When once moved
into oneor theother of its extreme positions,
the tipping movement of the dog n is suffi-

- cient to permit the pins n? to pass freely by;
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but a change of 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 to pass freely by. The contact
arm’e,and the armature-carriers f? and h*are
electrically conneected with the base of the in-
strument; while the fixed eontacts 7% b, and
contacts &, ¢? are insulated from the base of
the instrument.

Referring to Fig. 8, the contacts ¢, e® are
connected respectively by wires 30, 31 with
the fixed contacts %% A%, which in turn are
connected by wires 32, 33 with the electro-
magnets F, ¥/, said magnets being also con-
nected with the line-wire 34 which extends to
the pivotal shaft of the armature-carrier of
any suitable indicating or recording device,
herein represented as similar to that shown
and deseribed in my patent No. 474,771, dated
May 10, 1892, to which reference may be had,
like letters of reference representing like
parts. The contact postd of the said receiv-
ing deviee is connected by a wire 35 with one
pole of a battery @Q, the other pole of which
is connected by wire 36 with the pivotal point
7% of the armature-carrier f2or to the base of
theinstrument. The contact plate m! on the
reversible bloek m? is connected by a wire 37
with the magnet ¢’ of the receiving device;
while the contact plate m® of the said block
is connected by wire 38 with the magnet ¢ of
the said receiving device, the operation of the
system then being as follows,~—Assuming the
shaft, the speed and direction of movement
of which are to be determined, to be in rota-
tion, the pulley A being also rotated thereby,
the cirenit through the electro cluteh mag-
nets C will be closed by the circuit-closer o5
causing the armature o to throw into engage-
ment the cluteh mechanism, as deseribed, to
cause the shaft ¢ to berotated in unison with
the pulley A, when the rotative movement
communieated to the shaft ¢ will cause the
balls 4% of the governing device, Fig. 3, to be
moved away from the axis of the shaft @ by
centrifugal action, as indicated by dotted
lines, and to move the sliding sleeve ¢’ to the
right, a distance corresponding to the speed
of rotation of the shaft, said sleeve as it is
moved causing a rotative movement of the
spindle ¢ carrying the contact arm ¢, and
causing the said arm to engage the contact
pin € and close the cireuit from the battery
by wire 36 to the base of the instrument, con-

tact arm e, contact ¢ wire 31, contact h?, wire
33, electro-magnet ¥, thence by wire 84 to the

receiving instrument, and back to the batfery

again, such circuit causing the magnet F’ to
attractits auxiliary armature 2/, to thus bring
theend 26 of the U-shaped carrier 2* into con-
tact with the fixed contact A, thereby shunt-
ing out the contact arm e and its contact €%
and permitting the current from the battery Q
to flow through the wire 36, base of instru-
ment, direct to the contact %, through the car-
rier 1% thence by wire 83, magnet T/, wire 84,
to the armature-carrier ¢ of the receiving
instrument, thence through the cireuit-break-
ing lever d?, contact d, wire 35, to the battery.
It is necessary to shunt out the contact arm
and contact for the reason that the engage-
ment of one with the other is so delicate and
unsteady at times as to prevent a full strong
current from the battery suffieient to operate
the deviee to pass through it; but this im-
perfect contact is utilized simply as a means
to move the light armature carrier 1i* which
by its movement closes the circuit firmly and
steadily through the contaci /%, and permits
the full current from the battery to pass
through the magnets and fo operate the vari-
ous parts with certaiuty. As the auxiliary
armature is attracted as deseribed, to close
the eircuit between the carrier #* and contact
14, thefull carrent from the battery is permit-

ted to pass through the magnet F’, so that the

latter will attract its main armature f’ and
bring the spring m into engagement with the
contact 8 on the plate m* permitting the cur-
rent from the battery Q to pass through the
wire 36, base of the instrument, armature-
carrier 12, contact spring m, contact plate m?,
wire 37, magnet ¢’ of the receiver, thence to
the armature-carrier ¢, and back to the bat-
tery through the wire 35 as before, causing
the said magnet ¢’ to attraetits armature and
through the pallet ¢ rotate its indicating
arm one point to the’left, Fig. 9, fo indicate
by the distance moved thenumber of revola-
tions per minute which the rotating shaft is
making, and by the direction of its movement
in conneection with the word “astern,” printed
upon the dial at that side of the vertical line,
see Ilig. 9,indicating that the direction of the
rotation of the shaft is in accordance with
the meaning of the word “astern.” As the
staff &', carrying the indicating pointer p of
the transmitter, is rotated one point by the
attraction of the armature f* of the magnet
T/, the cam surface of the groove ¢'in the
plate €® on the inner end of said staff, willact
upon the pin ¢ on the carrier ¢* to move the
contact ¢* away from and out of engagement
with the contact arm e, while the cirenit will
be broken at the receiver by the eircuit-
breaking lever d? as desecribed iun the patent
referred to,to permitthe parts to resume their
normal position. Should the contact arm re-
main‘in engagement with the contact ¢* and
follow it as it is moved, the eirenit will, of
course be immediately closed again as soon
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-ag it is broken by the circuit-breaking lever
d? in the receiver, thus rotating the pointer p
-another point to indicate anincreased.speed

and sending another impulse through the re-

ceiving magnet ¢’ tomovethereceiving pointer
another point to indicate the increased speed;
-such operation being continued until the con-
tacte*hasbeen movedbeyondthelimitof move-
ment of  the contact arm e, thus breaking the
circuit between the contact arm and contaet,

-theindicating pointersandrecording arm hav-

ing in the mean time been moved by the suc-
cessive impulses, sent over the line as de-

geribed,around to suchapositionas toindicate -
15

the maximum speed of rotation of the shaft,
and at the sametimeindicating, by the direc-

-tionin'which it has been moved, the: direction
If, now, thespeed of theshaft a

of rotation.
should ‘decrease, the balls +* will .approach
nearer to their:axis of rotation to cause the

contact arm eto retreat aeertain distance and

iengage the contact ¢’, the eireuit ‘being then
traced from the battery through line:36, con-
tact arm e, contact ¢, wire 30, contact h® wire
32, magnet ¥, wire 34, throngh the receiver
and: back to:the battery, such impulse at-
tracting the auxiliary armature h to close the

cireuit through the arm 27 of the carrier 2?

to thus:shunt out the contact arm :and con-
tact as before and permit a current from the

battery topass through wire 36, carrier 7% con-

tact 1% wire 32, magnet F, to the wire 84 and
back ito: the: battery as :described; such cur-
rent attracting ithe  main armature f and
bringing the contact: spring m’ into 'engage-
ment with the contact 10 on the plate m5, and

-completing the cirecuit from the battery

through wire 36, armature-carrier f*, spring
m’, contaet 10, and plate m5, wire 38, through
the receiving magnet ¢, circuit-breaking le-
ver d? and wire 35 back to the battery, caus-
ing the said receiving magnet ¢ to attract its
armature, move the pallet ¢! to the right to
move the indicating pointer of the receiver
and the recording arm one point back toward
their original normal position, the attraction
of the armature f of the transmitting device
having at the same time moved the pallet f*
to the right and caused a rotation of the
toothed wheel ¢ in a direction opposite to
that indicated by the arrow, and moving the
pointer p on the transmitting device one point
back toward its normal position opposite to
that indicated by the arrow 50, such opposite
movementof thestaff e’on which the pointer p
is mounted, moving the contact ¢’ away from
andout of engagementwith the contact arm e.
Should the speed continue to decrease, the con-
tact arm will follow the return movement of
the contact ¢’ until the shaft has reached
a period of rest or until the minimum speed
has been reached, when the contacte’ by the
last impulse senfover the line, will have been
moved away from the contact arm, the cir-
cuit being in the mean time broken after
each impulse by the circuit-breakinglever d*
of the receiving device, theindicating pointer

rand recording arm of the receiver being also

moved back in unison with the pointer of the
transmitting device, | In'whicheverdirection
the shaft.q is revolved, the: balls ¢%, acting
through ; the sliding  sleeve % will operate
through the contact arm e to send impulses
indieating: an rincreased speed: through: the
electro-magnet F” and impulses indieating a
decreased speed through the magnet F, as
previously described, there being nothingat
the transmitter to:indicate 'the direction of

70

75

rotation of ithe shaft; but it is: necessary to .

indicate at the receiver not only the speed of
the: shaft, but the direction of rotation as
well. ' Therefore it is necessary thatthe mag-
net ¥/ of the transmitter which responds to
impulses indieating anincreased speed should
co-operate in ‘the one: instance with the re-
ceiving magnet: ¢’ to. move the indicating
pointer of the receiver in .one direction:to in-
dicate aninereased speed for-one directionof
rotation of the shaft; while the said magnet
B/ must co-operate with the other receiving
magnet ¢ when the direction of rotation: has
been :changed, for the reason that as the
pointer of the receiver is moved in .one or the
other direetion from: its eenter line to indi-
cate:whether the shaft is revolvingin oneor

8o
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the other direction, so: must the mnagnet¢’ in .

one instance and the magnet ¢ in ithe other
instance’ constitute: .the: forward magnet,—
thatis, to move the pointer to indicatean in-
creased speed.:  This change of co-operation
between the magnets is effected by the slid-
ing block: m? with :its contaect plates m?, m?,
arranged and moved as previously deseribed,
so that while the shaft is rotating in one di-
rection, the impulses from the magnet F’ in-
dicating an increased speed will be sent
through the receiving magnet ¢/, while the
impulses from the magnet F indicating a de-
crease of speed will be sent through the re-
ceiving magnet ¢ until the shafta shall have
reached a period of rest; when immediately
as it begins its rotation in the opposite direc-
tion, the sliding block m? will be moved as
described from its full-line to its dotted-line
position, Figs. 4 and 6, so that as the shaft
increases its speed of rotation in the oppo-
site direction, the impulses from the magnet
F’ indicating an increase of speed will be
sent through the spring m and contact plate
m® to the receiving magnet ¢’, instead of
as. before through the same spring m and
contact plate m* and receiving magnet ¢’;
so that the receiving magnet ¢, which be-
fore received impulses from the magnet
F to indicate a reduced speed, will now re-
ceive its impulses from the magnet F’ to
move the pointer and recording arm in the
opposite direction to indicate an increased
speed, but in the opposite direction. There-
ceiving magnet ¢’ is by the same movement
of the sliding block m? placed in like manner
in connection with the transmitting magnet
F, sothat impulsesindicating a reduced speed
will be sent through the receiving magnet ¢’,
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which now acts as the magnet to retract -the
pointer and recording arm, to indicate the
reduced speed. Rotation of the disk ¢®on

‘the staff ¢¥ acts through the cam. surface €

and pin ¢® to move the contactsforward after

“each’ closure or impulse’ preparatory to the’
- eireuit being again closed by further move-
-ment of the contact arm, the said cam surface
-acting to increase the movement of the con-
‘tacts between successive intermissions as the’

disk is rotated, the said contaets being moved

-a less distance between intermissions when
the pin ¢° lies at that end of the eam surface:
nearest the staff e?, than when the said pin:
occupies a position farther out on the cam

gsurface toward its periphery.

Ifasinglespringz¥ofequaltension through-

out to co-operate with the governing balls ¢*
were employed, it would necessarily be of
suech tension in order to properly control the

-balls at a high speed of votation, that it would
‘not permit the balls to respond quickly at a
-low speed, as when the shaft « is started.

Such being the case; the shaft ¢ might acquire
a certain number of revolutions per minute,
while the pointer p which-is moved only by
the governing device would not show any
speed at all, as a certain speed would have to
be acquired before the governing balls would

act on the spring to move the indicating.
‘pointer.

To obviate this I preferably provide
a second spring %%, which is of less tension
than the spring ¢ and which will permit the
balls 2% to be more sensitive and respond to
a low rate of speed of the shaft g, as when
the latter is being started, the spring '% be-

ing fully compressed after a certain number

of revolutions per minute have been attained,
when the strong spring ¢ will then act as the
governing spring for the device at the higher
speeds. : v

In lieu of the spring described, I may em-
ploy ahigh graduated spring, having a greater
tension at one end than at the other, so that

"it may be easily compressed at a low rate of

speed, but the tension of which, as the speed
increases, will correspondingly increase.

The cirenit-eontroller o%, which controls the
operation of the clutch mechanism, is herein
represented as located at a point remote from
the said cluteh mechanism, and preferably at
the same point as the receiver. ’

Iclaim— .

1. In a telemeter system, a rotating shaft, a
contact arm moved by variations in the speed
of rotation of said shaft, a movable contact,
an electro-magnet in eircuit with said con-
tact, its armature, and an indicating device
actuated by movement of said armature,sub-
stantially as described. .

2, In a telemeter system,a rotating shaft,a
contaet arm moved by variationsin the speed
of rotation of said shaft, a movable contact,
an electro-magnet-in circuit with said con-
taet, its armature, an indicating device actu-
ated by movement of said armature, and a
device controlled by, and fo indicate the

changes in, the direetion of rotation of said
shaft, substantially as deseribed.

3. In a telemeter system,a rotating shaft,a
contact arm moved by variations in the speed
of rotation of said shaft, two movable contacts

.between which said contact arm moves, two

transmitting magnets in circuit respectively
with said contacts, two receiving magnets,
armatures therefor, and an indicating device
controlled by movement of said armatures,
and a switch operated by changes in the di-
rection of rotation of said shaft,to determine
which of the receiving magnets shall be con-
trolled by the respective transmitting mag-
nets, snbstantially as deseribed.

4, In a telemeter system, a rotating shaft, a
contact arm moved by variationsin the speed
of rotation of said shaft, two movable contacts
between which said contact arm moves, two
transmitting magnets in eireuit respectively
with said contacts, armatures for said mag-
nets, a longitndinally-movable spindle, two
contacts arranged npon each of two opposite
sides thereof, the diagonally-opposite con-
tacts being in circuit with each other, two
contact springs spanning said spindle and
adapted when vibrated by said armatures to
act upon two of the opposite contacts not in
cirenit with each other when said contacts
are in one position, and to act upon the other
two opposite contacts not in cireuit with each
other when said latter contacts have been
moved into position between the said springs,
two receiving magnets in circuit respectively
with the two pairsof contacts in cireait with
each other, and an. indicating deviee con-
trolled by said receiving magnets, substan-
tially as described.

5. In atelemetersystem, a rotating shaft, a
contact arm moved by variations in the speed
of rotation of said shaft, two movable con-
tacts between which said contact arm moves,
two transmitting magunets in cireuit respect-
ively with said contacts, armatures for said
magnets, the springs m, m’, the sliding spin-
dle m® moved by changesin direction of rota-
tion of said shaft, the diagonally-arranged in-
sulated contact plates mt, m%, formed to pre-
sent contacts 8, 9, 10, and 11, two receiving
magnets in eircuit respectively with said con-
tact plates, and an indicating device con-
trolled by said receiving magnets, substan-
tially as described

6. In a telemetersystem, a rotating shaft,a
disk thereon carrying a pin, alongitudinally-
movable spindle, a dog flexibly connected

thereto and lying in the path of movement of "

said pin, and adapted to movesaid spindlein
one orthe other direetion according as the pin
strikes the dogupon one oritsother side, and
a switch device operated by movementof said
spindle, substantially as and for the purpose
specified.

7. In a telemeter system,arotating shaft, a
disk thereon carrying a series of pins, alongi-
tudinally movable spindle,aspring-controlled
dog pivoted thereto and having a limited vi-
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bratory movement, said dog being acted upon
by the pins on said disk to cause movement
of the spindle upon change of direction of ro-
tation of the disk, and an electric switch de-
viee operated by movement of the said spin-
dle,substantially as and for the purpose speci-
fied.

8. In a telemeter system, a rotating shaft,

the governorballs<*, and a contact arm moved »

by movement of said balls toward and from
their axis of rotation, two movable contacts
between which said contact arm moves, two
transmitting magnets in cireuit respectively
with said contacts, armatures for said mag-
nets adapted by their movements to move
said contacts in one or the other direction,
and an indicating device also controlled by
movement of said armatures, substantially as
described.

9. In a telemeter system; a rotating shaft,
the governor balls %, and a eontact arm
moved by movement of said balls toward and
from their axis of rotation, two movable con-
tacts between which said arm moves, two
transmitting magnets in eircuit respectively
with said contacts, armatures for said mag-
nets, a staff rotated by movement of said

armatures, and a cam thereon to move said:
contacts by rotation of said staff, and an in-:
dicating device controlled by movement of

said armatures, substantially as described.

said armature, substantially as desecribed.
11, In atelemeter system,a revolving mem-

ber, a shaft, a clutch mechanisni between said !
member and shaft, an electro-magnet con-|

trolled from a distant point to operate said
cluteh mechanism, a transmitter operated by .
said shaft, and an indicating instrument lo-

490,012

cated at said distant point and controlled by
said transmitter, substantially as described.

12. In a telemeter system, a rotating mem-
ber, a shaft, and a clutch mechanism between
the two controlled from a distant point, a

controlling magnet to operate the said cluteh.

mechanism, a contact arm moved by varia-
tions in the speed of rotation of said shaft
when caused to rotate by said member, a mov-
able contact and electro-magnet in circuit
therewith, its armature, and an indicating
device located at said distant point and con-
nected electrically with and actunated by said
armature, substantially as described.

13. In a telemeter system, a rotating mem-
ber, a shaft; and a clutch member between
the same, a controlling magnet to operate the

said clutch mechanism;#a contact arm moved !

by variations in the speed of rotation of said
shaft-when caused to rotate by said member.
a movable contact and electro-magnet in cir-
cuit therewith, its armature, an indicating
device located at said distant point and con-
nected electrically with and actuated by said
armature, and a circuit-controller located at
said distant point and in- circuit. with said
controlling magnet, to operate substantially
as deseribed.

14. In & telemeter system, a rotating shaft.
a hub <° fast thereon, sliding sleeve @9 toggle

/| links connecting the same, and the governor

10. In a telemeter system, a revolving mem-:
ber, a shaft, an electrically-controlled clutch:
mechanism between said member and shaft,:
a contact arm moved by variations -in the’
speed of rotation of said shaft when caused
to rotate by said member, 2 movable contact,.
and an electro-magnet in circuit therewith,.
its armature, and an indicating device also’
at a distant point actuated by movement of:

balls econnected with said:links, having wealk
springs ' 21 interposed between said hub
and sleeve, a contact arm moved by said
sleeve, a movable contact to co-operate with
said contact arm, an electro-magnet in cirvcuit,
with said-contaet, its armature, and an indi-
cating device actuated by movement of said
armature, substantially as described.

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

FERNANDO J. DIBBLE.

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