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To all whom it may concern.:

Be it known that I, Frang . Kivwey, a
citizen of the United States, residing st Chi-
cago, in the county of Cook and State of
flhnois, have invented a certain new and
useful Ymprovement in Register Kechan-
isms for Iudicating Instruments, of which
the following is a full, clear, concise, and
exact description, reference being had to the
accompanying drawings, forming a:part of
this specification.

My invention relates to electrically oper-
ated register mechanisms for indicating in-
struments,

Although primarily intended for use in
connection with electrical measuring instru-
ments, it is obvious that the register mech-
anism may be applied to verious kinds of
summation instruments in which the mov-
able part is actuated proportionately to the
amount of the particular force or agent io
be measured.

For the purpose of best illustrating my
invention, Ilhave shown the same in connec-
tion with the movable armature of an elec-
trical measuring instrument. It is well
known that in the ordinary form of these
devices, the registering or indicating mech-
anism 1s directly connected to end driven
by the armature through suitable gearing.
Kccording to my invention, the inﬁic&ting
mechanism may be situnted at any distance
from the meter itself, and is nctunted b
electromagnetic means, whose circuit is pri-
marily controlled by the rotation of the nr-
mature, the adjustment being such that the
actuntions of tllxis indicating mechanism are
proportional to the amount of rotation of
the armature. The circuit of the electro-
magnet Js controlled by two cireuit clogers,
one of which is directly operated by the me-
ter armature, while the other is operated hy
the clectromagnet, and serves at the same
iime as the actuating member of the indicat-
g deviee.  In the particular embodiment
herein illustrated, this second circuit eloser
consists of n ratchet wheel having associated
therewith properly arranged spring contacts
for closing and opening the energizing cir-
cuit of the electromagnet. The armeature of
this magnet actuates, when attracted, the
ra{chel wheel, at the same time breaking the
cireuit when the end of the stroke has been
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first cireuit closer should remain together,
It might very readily happen that the arma-
ture would stop at the time just when the
contacts of the circuit closer, which is di-
rectly conneccted with the armature, re-
mained in closing position. Now, were it
not for the circuit closer operated by the
electromaguet, the circuit would, under such
condition, remain closed threugh the wind-
ing of the magmet until the meter had been
started up again, which might not oceur for
hours, and perhsps for days. Such an ar-
rangement, would never find a place in ac-
tual use. This objection is completely over-
come by the novel mechanism which I have
devised, and one form of which is shown in
the drawings, wherein—

Figure 1 is & general view of my inven-
tion used in connection with an electric
meter; Kig. 2 is a view showing the arma-
ture in its attracted position, g#ter having
zctuated the ratchet wheel one step; Fig. 3
1s & front view of the numeral wheels, show-
ing the ratchet wheel which actustes the
same.

The shaft 1 carries the armature disk 2
of conducting material, such as co per. 1
have not deecmed it necessary to show the
field magnets that act upon this armature,
for the reason that this is & detail which is
well understood by those conversant with
electric meters. Although the armature sg
shown is one that is commonly used in alter-
nating current meters, I would have it un-
derstood that my invention is by no meens
Iimited to this species of meters.” 'The shaft
1 is provided with the worm 8, which en-
geges with the gear wheel 4 fixed upon one
end of the shag 5. The other end of this
shaft carries the disk 8 of insulating me-
terial, having the metallic segment 7, which
is electrically connected with the collector
ving 8. A peir of brush arms 9 and 10 en-
geges the periphery of the disk to make
contact witi the segment 7 ss the disk is
rotated by the armature. A contact mem-
ber 10" bears upon the collector ring 8 es
the same is rotated. A conductor 11 con-
nects the brush arm 8 with the spring con-
tact 12, while the conductor 13 connects i
brush arm 10 with the spring contact 14.
The spring contacts 12 and 14 are sssociated
with the ratchet wheel 15, made of & suit-
able eonducting materiel, and Armly fusd
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upon the shaft 16. Beside the ratchet wheel
18 is situated the collector ring 17, in elec-
t¢rical connection therewith. A contact
member 18 is erranged to bear upon the col-
lector ring 17. A series of properly -ar-
ranged numeral wheels 18 are mounted upon
the shaft 16, to be actuated by the ratchet
wheel 15. For the sake of simplicity and
clearness, I have not attempted to show all
of the details that are .found in counters
baving decimally arranged numersl wheels
for the reason that such detsils are well
Imown in the art. Thus, for instance, I
have not shown the carry-over devices thet
are sssociated with the numeral wheels.

The ratchet wheel 15 is actuated by the
electromagnet 19, whose armature 20 has
connected therewith the arm 21, whose fres
end is arranged to rest agsinst one of the
teeth of the ratchet wheel when the arma-
ture is in its withdrawn position, in order
to be ready to actuate the ratchet wheel
when the electromagnet is energized. One
end of the magret winding is connected to
the contact memaber 18, through the con-
ductor 20’, while the other end of the wind-
ing is connected to the leading-in wire 21,
through the conductor 22. Contact member
10’ is connected to the other leading-in wire
23, through the conductor 24.

The operation of my invention will now
be apparent: As the armature is rotated
under the influence of the magnetic field cre-
ated by the field magnet windings of the
meter, the disk 6 Wiﬁn be rotated and the
metallic segment 7 will come alternately
under the brush arms 9 and 10. Let us as-
sume that the segment 7 is in contact with
the brush arm 9, while the other parts are
in the position in which they are shown in
Fig. 1. Circuit may now be traced as fol-
lows: from the positive wire 28 to the con-
ductor 24, contact member 10 collzctor ring
8, segment 7, brush- arm 9, conductor 11
spring contact 12, through’ the ratchet wheel
15, collector ring 17, contact member 18,
conductor 20’, through the winding 19 of the
electromagnet, conductor 22 and the return
wire 21’. This will energize the electromag-
net, and the armature 20 will be drawn up
into the position in which it is shown in
Fig. 2. During this movement of the arma-
ture, the arm 21, by virtue of its engsgement
with the tooth 25 of the ratchet w eel, will
move the latter into the position in which it
s shown in Fig. 2. The arm 21 will now
rest upon the tooth 26, with its free end
still against the tooth 25, so that it forms a
positive lock against any further forward
movement of the ratchet wheel. As a pre-
caution tafgainst backward movement of the
ratchet wheel, the spring contacts 12 and 14
are so arranged that when the armature is
in its withdrawn position, as shown in Fig.

1, the spring contact 12 will rest with its fres
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end ageinst one of the teeth, When the po-
sition of the ratchet wheel is such that the
spring contsct 12 rests in one of the cut-
awey portions 28, then the spring contact
14 Willpgerform thig locking function in the
same manner. In this way, the spring con-
tacts 12 and 14, besides acting as collecting
devices, may perform the duty of locking
dogs for the ratchet wheel. As soon es the
arm 21 has reached the limit of its travel,
the tooth 27 wiil pass from under the spring
contact 12, thus breaking the circuit througg
the electromsgnet before the segment 7 will
have passed from under the brus arm 9. In
order that the spring contact 12 may not
come into engagement with the next tooth
after its disengage~ent from tooth 97, sl-
ternate ones of the teeth are cut away at 28,
in order to accommodats the free end of the
spring arm 12 when the parts are in the po-
sition as shown in Fig. 2, or the free end of
the spring contact 14 when the parts are in
the position as shown in Fig. 1, where the
armature is in its withdrawn position. A
stop 29 holds the free end of the spring con-
tact 12 about midway in the cutaway portion
28, as shown in Fig. 2, while a stop 80 pre-
vents the spring contact 14 from closing the
circuit through the next succeeding tooth
after it has broken engagement with the pre-
ceding tooth, as shown in Fig. 1. The in-
sulating piece 81 forms a support for the
erm 21 when the armeture is in its with-
drewn position. With the arm 21 as shown
in Fig. 2, the stop 32 prevents the arm from
being raised out of contact with the ratchet
wheel. As soon as the electromagnet is de-
energized, the armature is retracted by the
spring 33 against the stop 34. The parts ere
so proportioned that every time the ratchet
vheel 1s actuated by the electromagnet, the
corresponding .actuation of the indicating
wheels 18 will be proportionsl to and repre-
sentative of the amount of rotstion of the
armature, since the last preceding actustion
of tha ratchet wheel. In this way, the nu-
meral wheels may be made to indicate ampere
hours or wett hours. Or, if the invention be
nf)plied to measuring instruments other than
electrical, a8, for instance, gas meters or
water meters, the connections may be such
that each step by step movement of the indi-
cating Wheeg will represent so many cubic
feet of or su meny gallons of water. Of
course, 1t is not necessary that the ratchet
wheel be connscted with indicating. mem-
bers such as the numeral wheel 1g Any
other suitable kind of indicating device may
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be used in connection with the ratchet wheel -

315, a8, for instance, a J)ointer moving over a
properly graduated dial

It will be apparent, from the zbove, that
the circuit closer which is driven directly

by the armature and has for its moving part
tgra disk 8, is sltogether relieved of ths tesk
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of breaking the circuit through the electro-
magnet. ~Ior this resson, the brush srms 9
anf 10 need but make very light contact
with the segment 7. Otherwise, were the
5 circuit broken between the segment 7 and the
brush arms 9 and 10, the inevitable spark-
ing at the moment of bresking would soon
destroy the parts. The ratcnet wheel 15,
however, bresks the circuit so suddenly
when the arm 12 snaps off the engaging
tooth into the cutaway portion 28 of the
next succeeding tooth, that the sparking is
but slight anc% of brief duration. In the
case of the disk 6, its movement might some-
times be 5o slow thet if the circnit had to be
broken by the segment 7 and the associated
contacts § and 10, the sparking would bz so
rolonged that the parts would be destroyed
'y u single interruption of the circuit. As
for the ratchet wheel 15, however, its opera-
tion is always the same step by step move-
ment, no matter how slow or how fast the
movement of the disk 6. <

Although T have set forth my invention
by illustrating and describing a specific em-
bodiment thereof, I would have it under-
stood that many of the details may be va-
ried without departing from the scope of
my invention as defined in ths appended
claims.

Having thus described my invention, what
I claim as new and desire to secure by Iet-
ters Patent of the United States is:

1. The combination with "the rotatable
member of a measuring instrument, of a cir-
cuit-closer operated by said member, an elec-
tromagnet provided with an armature, a disk
adapted to be actuated by said armature
when the electromagnet is energized, a pair
of permanently separated contacts asso-
ciated with sald disk te engege the same
and form therewith a second circuit-cloger,
an enerfgizing circuit for said electromagnet
_ controlled by said circuit-closers, and an in-
dicating device operated by said disk pro-
portionately to the amount of actuation of
said rotatable member.

2. The combination with the rotatable
member of 2 measuring instrument, of a cir-
cuit-closer operated by said member, an elec-
tro-magnet provided with an armature, a
rotatable disﬁ adapted to be actuated by said
armature when the electro-magnet is ener-
gized, a pair of permanently separated con-
tacts associated with seid disk to form thare-
with a second circuit-closer, an energizing
circuit for said electro-megnet controlled by
szid circuit-closers, and numeral-wheels op-
erated by said second circuit-closer propor-
tionately to the amount of sctustion of said
rotatable member. :

3. The combination
member of & measuring instrument, of a cir-
cuif-closer operated by said member, an
clectromagnet provided with an srmature;

with the rotatable
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ratchet wheel operated by said armaturs
when the.electromagnet is ensrgized, s peir
df spring contacts essociated with seid
ratchet wheel and arranged to come into and
out of engagement with the teeth thereof as
the ratchet wheel is operated, en energizing
circuit for tho electromagnet controlied by
seid circuit-closer snd said ratchet whesl
with its associated contacts, end & series of

numeral wheels connected with said ratchet :

wheel and actunted thereby proportionately
to the amount of actuation of said rotatabiz
member,

4. The combination with the rotatable
member of & meaguring instrument, of «
commutator provided with a metallic seg-
ment connected with said rotatable member
to be opzrated thereby, a pair of brush-arms
enguging said commutator, an clectromagnet
having en armature, & ratchet wheel oper-
ated By said armature when the eleciro-
magnet is energized, a pair of spring con-
tacts associafed with s,aig ratchet wheel and
arrenged to come into and out of engage-
ment with the teetl thereof as the ratchet
wheel is operated, the teeth of said ratchet
wheel being such thet said spring contacts
engage the same alternately, an electrical
connection between each of said spring con-
tacts and said brush-arms, an energiz
cuit for said electromagnet, one.side of said
circuit being pesrmanentl
said metallic segment while the other side is
permatiently connected with one end of the
winding of said electromagnet, the other end
of seid winding being connected. with said
ratchict wheel, whereby the circuit through
said electromagnet is closed alternately
scross sald connections, and sn indiceting
device actuated by said ratchet wheel PEG-
portionately to the amount of actuztion of
seid rotatable member.

5. The combination with the rotatable
member of & measuring instrument, of a cir-
cuit-closer operated by said member, an
electromagnet r‘ovideg with an armature,
e retchet wheel opersted by esid armature
when the electro-magnet is ener%iwd., said
ratchet wheel being provided with teeth of
which alternace onea have cutawgg portions,
a pair of spring contacts associated with said
teeth so that when one contact engages a
tooth to close the circuit the other contact
ig clear of the ratchet wheel by resting in
one of eald cutaway portions, whereby the
circuit is closed alternately through seid con-
tactg, an energizing circuit-for said eleciro-
magnet contrelled by said circuit-closer and
said ratchet wheel with its sszociated con-
tacts, and an indicating devics actuated by
said ratchet wheel proporticnately to the
amount of actuation of said rotatable mem-
ber.

8. The combination with the rotatabls

srmature of sn electric meter, of 5 commu.
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tntor driven thereby, an electzo-magnet pro-
vided with an armature, a disk adapted to
be actusted by the magnet-srmature wheh
the electro-ma%net is energized, circuit-con-
nections whergby said commutator and seid
disk comteol the circuit of the. electro-mag-
net, and mn indicating devics opsrated by
said disk proportionately to the amount of
actuation of the meter-armature. :

7. The combination with the rotatable
armature of an electric meter, of 2 commu-
tator driven thereby, an electro-magnet pro-
vided with an armature, & disk adapted to
be actuated by the magnet-armature when
the electro-magnet is energized, a shaft upon
which said disk iz rigidly mounted, eircuit-
connections whereby said commutator and

- said disk control the circuit of the electro-
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ated by said shaft proportionately to the
amount of actuation of the meter-armetnre.

8. Thé combination with the rotatsble
armature of an slectric metor, of & rotstable
contact-member driven thereby, an electro-
magnet provided with an armsaturs, & sscond
rotaiable contsct-member adapted to be ac-
tuate by the magnet-armature when the elec-
tro-megnet is energized, circait-connections

4

magnet, and a set of numeral-wheels actu--
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whereby ssid contact-members control ths
circuit of the electro-magnet, and on indicat-
ing device operated proporticnstely to the
amount of actuation of the metar-armature.

9. The combination with the rotatable
membsr of s measuring instrument, of =
circuit-clocer opersted by said member, en
electromagmot provided with an armature, a
second circuit-clozer ads—.gted to be opersted
by said armature when the electromagmoet is
energized, seid second circuit-closer compris-
ing thres conts. . .nembers, two of said wou-
tact members being permenently separsted
and adepted to alternately engago the third
contaci member, en energizing circuit for
said electromagnet controlled. by said cir-
cuit-closers, and an indicating device actu-
ated by seid second circuit-cloger propor-
tionately to the amount of sctuation of zaid
rotatable member.

In witness whereof,, I buve hereunto
signed my name this 2nd day of April, A. D,
1803.

FRANK ¥. KINNRY,

Witnessas
A, A, Twomas,
Feanx B, Temuey.
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