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1o ali whom it may concerrn: | roller or by removing a portion of the surfade

beit known that I, JESSE HARRIS, a citizen | of the roller. Intermittent motion is given
of the United States, residing at Rensselaer, | roller #i as follows: pis a drum containing a 53
Rensselaer county, New York, have invented | mainspring p'. This spring is attached to
5 certainnewand useful Improvementsin Elec- | the drum and its journal after the manner
tric Meters; and I do hereby declare the fol- | practiceéd in securing mainspringsin watches,
lowing to be a full, clear, and exact deserip- | preferably, and to the Journal earrying the -
tion of the invention,such as will enable others | drum p is carried also an insulator q and an- 6o
skilled in the art to which it appertains to | other drum 7, (see Fig. 4,) drum » being tired
10 make and use the same, reference being had | over a portion of its periphery by a conduct-
to the accompanying drawings, and to the let- | ing substance ', preferably of silver, leaving
ters and figures of reference marked thereon, | an opening in the tire, as seen at 8¢, and hav-
which form a part of this specification. ing a pin or stud s”. On the same journalis 65
The object of my invention is to provide a | carried an insulator S, and attached thereto
15 new and improved electric meter. 18 a tongue or contact-piece S', preferably of
In the drawings, Figure 1 shows a plan | silver, overlapping the tire on draom 7, and
view of my device; Fig. 2, an end view of the | 10 the same journal is attached the toothed
clockwork and recording mechanism; Fig. 3, | wheel {£. This journal is composed of two 7o
a vertical sectional view of the winding ap- | parts p? and p®, one end of p° entering and.
20 paratus; Kig. 4, a plan view of the spring | rotating in an opening in the end of p?, jour-
dram or barrel and its casing; Fig. 5, a plan | nal p* passing through one of the walls of the
view of one form of a portion of the frictional | frame and carrying toothed wheel o and
controlling device; Fig. 6, a side elevation of | roller m. Meshing with the teeth on wheel 75
one form of a governor; Fig. 7, a side eleva- | 0 is a worm-gear 7, set upon the vertical
25 tlon of the current and pressure coil and | shaft j, said shaft being rotatable DYy means
bracket;and Fig. 8, a coiled spring, the dotted | of the motor 11. Said shaft also carries the
line showing its spread or inclination to | commutator 13, upon which rests the brushes
change form and position. | 14, the motor and its parts being held in posi- 8o
The numeral 1 shows a pressure-coil, and | tion by the base-plate 12. On the shaft 71sthe
30 2 the current-coil, of a dynamometer, the | toothed wheel 2, meshing with a pinion 2 on the
pressure - coll being arranged pivotally to | shaft 7, said shaft s having a collet made fast,
‘move against the resilience of the spring 3 by | to the bracket and a governor consisting of
reason ot the torque of the coil caused by | the balls 8, attached to arms 7, the upper 8s
the passing current as it flows through ele- | ends of arms 7 being beveled on their sides
35 mentsland 2. To the pressure-coilis affixed | facing the periphery of the collet 6 in order
the arm 4, having a transmitting-wheel 5 at | that when the balls 8 of the governor are
1ts end, said wheel being arranged to move | spread by centrifugal action these beveled
longitudinally between rollers 4 and m (see | surfaces will hug the periphery of the collet oo
Fig. 2) when the torque of the coil swings the | 6 and act as a frictional brake, and thus con-
40 arm 4 and to communicate motion to rollery | trol the speed of the motor 11, and thisis nee- |
- whenever the torque of coil 1swings the arm | essary, as when a continuous current is used
4 longitudinally and the raised surface of the | the motor 11 would acquire too much speed
roller m’ comes in contact with the wheel 5, | before the brushes 17 arrived at and rested 95
the motion thus given roller i being com- | in the open space s of the tire r', and cause
45 municated tothe counting-train, consistingof | studs 8" to impinge on contact-plece s' and
wheels a, 0, ¢, d, e, and f, (see Fig. 1,) and to | jamb the clock-movement. As the motor re-
the pointers attached to the pivots of wheels | revolves by means of the electric current, the
a, 0, ¢, and d, the graduated dial over which | shaft 17 revolves the worm 7, and toothed 100
the pointers move being omitted. The roller | wheel ¢ is also revolved, carrying its shaft p?
5o m has a portion of its surface raised, asseen | and drum p with it. As drum p revolves
at m’', which may be done in any well-known | spring p' it is wound and brushes 17 come to
manuner, either by wrapping a strip about the | rest in openings s* of tire " and are out of
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electrical connection. The clockwork being
thus wound and the current cut off from the
motor 11, the motor comes to quiescence and
the clockwork continues to
wheel £ and contaect-piece s'. The clock hav-
ing beenonly sufficiently wound to run a cer-
tain length of time—say one minute—the
drum p remains quiescent after being wound

until the clockwork has revolved the contact-

piece s’ until it meets the pin or stud 3
when the brushes 17 and the contact-piece s’
are again in electrical connection, when the
motor 11 is again started and runs only so

long as the brushes 17 and contact-piece s’ re- ;.

main in contact,and thus the drum 7 is given
intermittent rotary motion, and its motion
is conveyed to the roller ¥ by the transmis-
sion-wheel 5 only when salid wheel 5 is In con-
tact with the raised surface m' of the roller m,
and that roller revolves by the action of the
motor 11, and the motion of roller ¥ 18 trans-
mitted to the recording-train by the toothed
wheels a, b, ¢, d, e, and f. The balance-
wheel ¢ and hair-spring v and the rest of the
clock-train are preferably the same as in an
ordinary clock. It will be noticed that the
arrangement of the brushes 17 and contact-
piece s' and drum 7 is such that when the

current is off the clockwork will run until

the brushes 17 and contact-piece s will come
into contact and be ready when the current 1s
turned on again to makeelectrical connection
and start the motor 11, so that the clockwork
will be wound, and when once wound it runs

until another contact is made, runs nearly

down and another contact is again made,and
the winding and running of the clockwork
thus proceeds as long as the current flows,
and it makes no difference when the current
is shut off, for the clockwork will run until
contact of piece s’ and the brushes and pin s”
are made, when the clockwork comes to final
rest. | |

This metor can be used with equal facility
with both a continuous and an alternating
current. The currents will be traced as fol-
lows: Current enters at post B, passing
through wire @', to coil 2, to post B?, to “‘load,”
returning to post B? across connecting-link
B, to post B', to supply. Pressure-coil 1 is
connected in shunt across the line by means
of wires 9 9 and a°. The motor 11 is also in
shunt across the line, the current entering at
B, then through «® to brush 17, returning by
wire ¢!, which is connected to brushes 14,
thence traversing the armature to opposite
brush and by wire ¢’ to motor-field coil 10 and
wire af to connecting-link B*.

In this metor I have introduced two novel
features never before used in a meter to my
knowledge—viz., a frictional governor for the
speed of the motor 11 and a resilient device
to control the arm 4, having permanent ini-
tial resilience. In Fig. 6 1 show one form of

a frictional governor, 6 showing a stationary
collet made fast to the bracket, through which
passes shaft f, and 6’ a spring encircling the |

ran, rotating |

' be when finished and cut the strip
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| collet and held in place by screws, as seen in

Fig. 5. The governor-balls 8 are attached to

arms 7', and these arms have notches 77, ar-

ranged so that when the balls 8 are spread by
centrifugal action the beveled faces of arms
7' will hug the spring ¢', and the heads of the
holding-screws will, by entering notches 77,
not interfere with the motion of the balls and
the beveled surface of the arms will have a
yielding instead of an unyielding surface to
rub against, and the holding-screws being set
in slots 6’ allows of all the motion necessary.
While I show these two forms of friction-
governors, their equivalent may be used, it
desired. o |
Referring to spring 3, which controls the ac-
tion of arm 4, I have found empirically that
the steel springs as made and now procurable
on the market are not desirable for the rea-

son that when coiled, as seen at 3, (see Kig.

3,) they do not possess a permanent ‘“set,”’
and after a short period of use such springs
spread and weaken and ocenpy a position

75

8o

GO

illustrated by the dotted lines 3" in Fig. 8,
and when used in my meter this spreading

or yielding throws the arm 4 farther and far-
ther away from the fixed zero-point, and thus

disarranges my calibrations, rendering the

95

meter incorrect in its readings, which has to

be corrected from time to time by readjust-
ing the spring. This spreadingor vielding of
the spring is not caused by its becoming mag-
netized or otherwise affected by the electricity
passing the meter, but is inherent in all steel

T1QO

springs on account of the particles or mole-

cules of the steel not receiving a uniform set.
After extended labor and greatexpense L have
overcome thisdifficulty by producing aspring
having a permanent and uniform set when
first made and which will retain said set un-
der any and all conditions to be met withinmy
meter, and I have called this spring a ** per-

manentinitial resilient device” to distinguish-

105
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it from those devices heretofore used not pos-

sessing this desirable quality. By my new
spring I avoid the trouble and expense of re-
setting the springs, and my meters are always
in exact measuring operation without further
attention. There are several ways by which
this spring may be made to possess this de-
sired quality, one way being as follows: I
select, preferably, a metal relatively soft—
bronze, brass, or aluminium-bronze may be

115
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used—and I cut strips from a sheet of such
metal somewhat narrower than the spring will -

from the
sheet so that the direction of the run of the
orain of the metal will be crosswise the strip.
I now roll this strip on each edge, forcing the
grain along each edge to run lengthwise of
the strip, and the rolling is done from right
to left on one side of the strip and from left
to right on the other edge, or, in other words,

125
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from opposite directions on the edges. This
leaves the spring with the grain of the metal

on one edge running in one direction, the
grain on the other edge in the opposite direc-
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tion, and the grain of the middle of the strip
running cerosswise the spring. This changing
of the run of the grain of the metal produces
a spring that has a permanent resilient set
and one that will not crawl or spread however
long 1t may be used under conditions similar
to those found in my meter. 1 do notconfine
myself to this particular manner of making
such springs, as I claim equivalents; but I
prefer the manner described as being cheap
and easily accomplished.

The operation of my meter is as follows:
The current being turned on a torque is pro-
duced 1In coil 1, which swings the coil and
the arm 4 laterally and causes transmission-
wheel 5 to move lengthwise of the rollers %
and m. The current also starts motor 11,
which operates worm n and wheel o, and this
winds the spring p’ in drum p, such winding
taking, as I have arranged my meter, about
eleven seconds of time. The clockwork ¢on-
tinues to run for the space of about one min-
ute, revolving wheel ¢ and contact-piece s,
said contact-plece passing over the periphery
of the drum 7 and 1its tire 7', the brushes 17
at such time resting in opening s! out of elec-
trical connection.
tinues its travel over and above the periph-
ery of draum 7 1t comes into contact with
the brushes 17 on their undersides and raises
them and continues to travel until pin s" is
reached. "T'his establishes electrical connec-
tion with the motor, and it is again set in mo-
tion and agaln winds the clockwork, the mo-
to1’s motion continuing only so long as con-
tact exists between the brushes and piece s'.
When the motor is in motion, it rotates roller
m, which rotates transmission-wheel 5 only,
however, when that wheel is in contact with
the raised surface m' of roller m, and this mo-
tion given wheel 5 is communicated to roller
y and 1ts motion to the train and to the point-
ers over the graduated dial. As the motor
18 set running 1its speed would become too
rapid, and to govern it the governor, with its
balls 8,spreading by centrifugal action,causes
friction between the upper ends of the arms
and the surface of the collet 6, and thus re-
tards the accelerating motion of the motor and
controlsit. Spring 3 having permanent ini-
tial resilience never changes its predeter-
mined control over the arm 4, and all resetting
of such spring and all varying of records of
measurements 1s avoided.

Having described my invention, what I
claim 18—

1. Inanelectric meter a frictional governor
consisting of weights attached to arms and ar-
ranged 1o spread by centrifugal motion, the
upper ends of the arms being beveled, and
having a stationary collet, the beveled faces
of the arms being arranged to impinge upon
the collet when the weights and arms are
spread in order that the speed of the meter
may be controlled and governed automatic-
ally substantially as deseribed.

2. Inan electric metera frictional governor

As the contact-piece con-

&

| consisting of weights attached to arms and

connected to a revolving spindle the ends of
the arms being arranged to impinge upon a
stationary part of the meter and create fric-
tion 1n order that the speed of the motor may
be governed automatically substantially as
described. |

3. Inanelectric meter a frictional governor
for automatically governing the speed of the
moving parts consisting of weights attached
to arms and arranged to spread by centrifu-
gal action, and having a yielding surface in
proximity to the ends of the arms arranged
so that when the arms spread the arms will
impinge upon the yielding surface and cause

friction and thus govern the speed of the mov--

ing parts of the meter substantially as de-
scribed. |

4, Inanelectric meter a frictional governor
consisting of arms and weights atiached there-
to and arranged to spread by centrifugal ac-
tion, and a stationary collet, said collet hav-
ing a resilient device attached thereto, in
proximity to the said arms and arranged so
that when the arms spread they will impinge
npon the resilient device and produce fric-
tion and thus govern the speed of the moving
parts of the meter substantially as described.

5. In an electric meter a resilient device ar-
ranged to have permanent initial resilience,
said device being attached to and controlling
the movements of some of the moving parts
of the meter substantially as described.

6. In an electric meter a resilient device ar-
ranged to have permanent initial resilience
and havingan arm moved by the torque of the
coll carrying a transmission device, the move-
ments of said arm being controlled by said re-
silient device, sald transmission device being
arranged to induce movementin a recording-

70

75

8o

Q0

05

IQ0O

105

train and thus move indicating-pointers over

the face of a graduated dial substantially as
described.

7. An electric meter having a source of
power consisting of a motorand a clockwork:
the motor being arranged to receive initial
power intermittently and to intermittently
wind the clockwork, the clockwork being ar-
ranged to complete an electrie circuit where-
by the motor is given motion, the meter also
having a registering-train, an indicating de-
vice and a transmitting device, the register-
ing-train being arranged to intermittently re-
ceive motion from the transmitting device
and the transmitting device arranged to re-
celve motion from the motor and communi-
cate said motion to the registering-train and
indicating device, the transmitting device
having a resilient device in connection there-
with whereby its movements are controlled

sald resilient device having permanent initial

resilience substantially as deseribed.
5. In an electric meter an indicating-train
and a transmitting device in operative con-

struction, the transmitting device having a.

resilient controlling device connected there-
with, said resilient controlling device having

IIO
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motor and a clockwork, the transmitting de-

vice consisting of a wheel and a plurality of

rollersarranged to operate by surface contact,
one roller being operatively connected with
the motor, the clockwork being arranged to
‘complete an electric circuit intermittently
and to intermittently set the motor in opera-
tion, the motor being arranged to intermit-

permanent initial resilience, and having a | tently wind the clockwork and having a frie- 16

tion-governor arranged to control the move-
ments of the meter substantially as described.
In testimony whereof I affix mmy signature
in presence of two witnesses.
JESSE HARRIS.
Witnesses: '
W. M. BROWN,
A. M. TURNER.
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