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To all whom it may concer. 
Be it known that i, Fa.AN K F. R J N ify, a 

citizen of the United States, residing st. Chi 
cago, in the county of Cook and State of 
Illinois, have invented a certain new and 
useful improvement in Register lifechan 
isins for idicating 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 

afed register mechanisms for indicating in 
Stirlinents. 
Although primarily intended for use in 

connection with electrical measuring instru 
ments, it is obvious that the register mech 
anism may be applied to various kinds of 
summation instruments in which the mov 
able part is actuated proportionately to the 
amount of the particular force or agent is 
be measured. 
For the purpose of best illustrating my 

invention, I have 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 is directly connected to and driven: 
by the armature through suitable gearing. 
According to my invention, the inicating 
mechanism may be situated at any distance 
from the meter itself, and is actuated by electromagnetic means, whose circuit is pri 
marily controlled by the rotation of the ar 
mature, the adjustment being such that the 
actuations of indicating mechanism are 
proportional to the amount of rotation of 
the armature. The circuit of the electro 
in agilet is controlled by two circuit closers, 
one of which is directly operated by the ine 
{er arnature, while the other is operated hy 
the electromagnet, and serves at the same 
iine as the actuating in ember of the indicat 
ing device. I: the particular embodiment 
herein illustrated, this second circuit closer 
consists of a ratchet wheel having associated there with properly arranged spring contacts 
for closing and opening the energizing cir 
cuit of the electromagnet. The armature of 
this magnet actuates, when attracted, the 
ratchet wheel, at the same time breaking the 
circuit, when the end of the stroke has been 
"esched, oven though the contacts of he 
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first citeuii, closer should remain together. 
It might yery readily happen that the arma 
ture would stop at the time just when the 
contacts of the circuit closer, which is di 
rectly connected with the armat: Ste, re 
mained in closing position. Now, were it 
not for the circuit closer operated by the 
electromagnet, the circuit would, under such 
condition, remain closed through the wind 
ing of the magnet until the neier had been 
3&arted up again, which might not gccur for 
hours, and perhaps 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 is a general view of my inven 
tion used in connection with an electric 
imeter; Fig. 2 is a view showing the arms. 
are in its attracted position, ster having 
actuated the ratchet wheel one step; Fig. 3 
is a front view of the numeral wheels, show 
ing the ratchet wheel which actuates the 
St. 

The shaft 1 carries the armature disk 2 
of conducting material, such as copper. i 
have not deemed it necessary to show the 
field magnets that act upon thisarmature, 
for the reason that this is a detail which is 
well understood by those conversant with 
electric meters. Although the armature as 
shown is one that is commonly used in alter 
nating current meters, I would have it un 
derstood that Iny invention is by no meets 
linited to this species of meters. The shaft, 
i is provided with the worm 3, which en 
gages with the gear wheel 4 fixed upon one 
end of the shaft 5. The other end of this 
shaft carries the disk 6 of insulating ma 
terial, having the metallic segment 7, which 
is electrically connected with the collector 
ring 8. A pair of brush arms 9 and 10 en 
gages the rifley of the disk to make 
contact with the segment, 7 Ss the disk is 
rotated by the armature. A contact mern 
ber 10' bears upon the collector ring 8 as 
the same is rotated. A conductor 11 co 
nects the brush arm 9 with the spring co, 
tact, 12, while the conductor 13 connects 
brush arm 10 with the spring contact 18. 
The spring contacts 12 and 14 are associated 
with the ratchet, wheel 15, made of a suit 
able conducting materiel, said firmly fixati 
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upon the shaft 16. Beside the ratcha, wheel 
i8 is situated the collector ring 17, it elec 
&rical connection there with. A contact 
member 18 is a 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 
having decimally arranged numeral wheels 
for the reason that such details are well 
known in the art. Thus, for instance, I 
have not shown the carry-over devices that 
are Essociated with the numeral wheels. 
The ratchet wheel 5 is actuated by the 

electromagnet 19, whose armature 20 has 
connected therewith the arm 21, whose free 
end is arranged to rest against 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 magnet winding is connected to 
the contact menaber 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. 
re 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 will be rotated and the 
metallic segment 7 will come alternately 
under the brush arms 9 and 10. Let us as 
sune that the segment 7 is in contact with 
the brush arm 9, while the other parts are 
in tine position in which they are shown in 
Fig. 1. Circuit may now be traced as fol 
lows: from the positive wire 23 to the con 
ductor 24, contact member 10, co! actor 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 engagement 
with the tooth 25 of the ratchet wheel, will move the latter into the position in which it 
is 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. Egainst backward novement 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. 
I, the spring contact 12 wires with its 
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end against one of the teeth. When the po 
sition of the ratchet wheel is such that ths 
spring contact 12 rests in one of the cut 
aweyportions 28, then the spring contact 
14 will perform this 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 as 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 EE the electromsgnet before the segment 7 will 
have passed from under the brush arm 9. In 
order that the spring contact 12 may not 
corne into engagement with the next tooth 
after its disengagerent from tooth 27, al 
ernate ones of the teeth Gre cut away at 28, 
in order to accommodate the free end of the 
spring arrn 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 ition. 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 i pre 
ceding tooth, as shown in Fig. 1. The in 
gulating piece 31 forms a support for the 
&rn 21 when the armature is in its with 
drawn 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 are 
so proportioned that every, time the retchet 
wheel is actuated by the electromagnet, the 
corresponding actuation of the indicating 
wheels 18 will be proportional to and repre 
sentative of the amount of rotation of the 
armature, since the last preceding actuation 
of the ratchet wheel. In this way, the nu 
meral wheels may be made to indicate ampere 
hours or wat{ hours. Or, if the invention be 
applied to measuring instruments other than 
electrical, as, for instance, gas meters or 
water meters, the connections may be euch 
that each step by step movement of the indi 
cating wheels will represent so many cubic 
feet of gas or so many gallons of water. Of 
course, it is not necessary that the ratchet 
wheel be connected with indicating. mem 
bers such as the numeral wheel 18. Any 
other suitable kind of indicating device may 
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be used in connection with the ratchet wheel 
i5, as, for instance, a pointer moving over a properly graduated dial. 

It will b2 spparent from the above, that 
the circuit closer which is driven directly 
by the armature and has for its moving part 
E. diak 6, is slogether relieved of this task 
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of breaking the circuit through the electro 
in agnet. For this resson, the brush arms 9 

f 10 need but make very light contact 
with the segment 7. Otherwise, were the 
circuit broken between the segment and the 
brush arms 9 and 10, the inevitable spark 
ing at the moment of breaking would soon 
destroy the parts. The ratchet, wheel 15, 
however, breaks the circuit so suddenly 
when the arn 12 snaps off the engaging 
tooth into the cutaway portion 28 of the 
next succeeding tooth, that the sparking is 
but slight and of brief duration. In the 
cage of the disk 6, its movement might. Some 
tinnes be so slow that if the circuit had to be 
broken by the segins: 7 and the associated 
contacts 9 and 10, the sparking would be so 
Elois that the parts would be destroyed 
y a single interruption of the circuit. As 

for the ratchet wheel 15, however, is opera 
tion is always the same step by step nove 
ment, no matter how slow of how fast the 
movement of the disk 6. R 
Although I 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 the appended 
claims. | 
Having thus described my invention, what 
claim as new and desire to secure by set 

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 said disk to engage the same and form therewith a second circuit-cloger, 
an energizing circuit for said electromagnet 
controlled by gaied 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 
meinber of a measuring instrument, of a cir 
cuit-closer operated by said member, an elec 
tro-magnet provided with an armature, a 
rotatable is: adapted to be actuated by said 
armature when the electro-magnet is ener 
gized, a pair of permanently separated co 
tacts associated with 8&id disk to form & re 
with a second circuit-closer, an energizing 
circuit for said electro-magnet controlled by 
said circuit-closers, and numeral-wheels op 
erated by said second circuit-closer propor 
tionately to the amount of actuation of said 
rotatable member. 

3. The combination 
inenber of a measuring instrument, of a cir 
cuit-closer operated by said member, an 
glectionnagnet provided with as arrnature, 2. 

with the rotatable 

ax 

ratchet whea) oparated by said armature 
when the electromagnet is energized, a psir 
df spring contacts associated with 5 Eid 
ratchet wheel and arranged to conne into and 
out of engagement with the teeth thereof Rs 
the retchet wheel is operated, en energizing 
circuit for tho electromagnet controllied by 
said circuit-closer snd said satchet, wheel 
with its associated contacts, and R series of 
numeral wheels connected with said ratches, 
wheel and actuated thereby proportionately 
to the amount of actuation of said rotatalia 
member. 

4. The combination with the rotatably 
In ember of a measuring instrument, of a 
commuts (or provided with a metallic seg 
ment coSY ?ected with said rotatable member 
to be oparated thereby, a pair of brush-arms 
engaging said commutator, an electromagnet 
having an armature, g, ratchet wheel oper 
inted By said arnature when the electro 
magnet is energized, a g of spring con 
tacts associated with said ratchet wheel and 
arranged to come into and out of engage 
ment with the teeth thereof as the ratchet 
wheel is operated, the teeth of said ratchet 
wheel being such that said spring contacts 
engage the same afternately, an electrical 
connection between each of said spring con 
tacis 2nd said brush-arms, an anergizing 
cuit for said electromagnet, E. 
circuit being permanentl 
said metallic segment while the other side is 
permaliently connected with one end of the 
winding of said electromagnet, the other end 
of ssic winding being connected with said 
ratch: wheel, whereby the circuit through said electromagnet is closed alternately 
B circ33 said connections, and an indicating 
devica actuated by said ratches wheel EC 
ortionately to the amount of actuftion of 

gaid rotatable member. 
5. The combination with the rotatable 

member of a measuring instrument, of a cir 
cuit-closer operated said member, an 
electromagnet provided with an armature, 
a retchet wheel operated by said armature 
when the electro-msg.set is es said 
ratchet wheel being provided with teeth of 
which alternace ones have ES 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 said cutaway portions, whereby the 
circuit is closed alternately through seid con 
tacks, an energizing circuit for said electro 
magnet controlled by said circuit-closer and 
said ratchet wheel with its asgociated con 
tacts, and an indicating devics actuated by 
said ratchet wheel proportionately to the 
amount of actuation of said rotatable men:- 
ber. 

6. The combination with the rotatable 
genature of R. electric nate:, cf 3 corn inli. 

said 
cir- : 
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4. 

rior driven thereby, an electro-magnet pro 
vided with an armature, 6 disk adapted to 
be actuated by the magnet-arnature when 
the traig is energized, circuit-con 
nections whereby said collanutator and said 
disk control the circuik of the electro-mag 
net, and an indicating device operated by 
said disk proportionately to the amount of 
actuation of the meter-armature. 

. The combination with the rotatabie 
armature of an electric meter, of 2, commu 
tator, driven thereby, an electromagnet pro 
vided with an amature, a disk adapted to 
be actuated by the magnet-armature when 
the electro-magnet is energized, a shaft upon 
which said disk is rigidly mounted, circuit 
connections wheneygaid corn. In a 3 or 2nd 
said disk control the circuit of the electro 

20 ated by said shaft proportionately to the 
amount of actuation of the meter-arnature. 

8. The combination with the rotatisable 
armature of an electric meter of S. rostable 
contact- Acmber driven thereby, an electro 
magnet provided with an armattire, is second 
rotatable contact-member sdapted to be ac 
tuate by the magnet-armaturs when the elec 
tro-megaet, is 37.9 gized, circuit-connections 

w 

et, and a set of numeral-wheels actu 
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whereby said contact-nerabars control the 
circuit of the electro-rnaghsé, asid an indics, t 
ing device operated proporticing aly to the 
amount of actuation of the meter-armature. 

9. The combinition with the rotatable 
Ynenber of S. measuring instrument, of a 
circuit-cloger operated by gshid member, en 
electromagnet, provided with an armsture, a 
second circuit-cloger adapted to be opersted 
by said armature when the electromagnet, is 

g said second circuit-closer coaxis 
ing three conts nembers, two of 8aid sci 
tact nerinbers being permanently separated 
and adepted to alternately engage the third 
contact may aber, an energizing circuit, or 
gaid electromagnet. E. by said cir 
cuit-closers, and an indicating avic actu 
ated by said, second circuit-closer propor 
tionately to the smount of actuation of said 
rotatable ember. 

In witness whereof. Eve here into 
signed my name this 2nd disy of April, A. D. 
303. 

FRANK F. KINNEY. 
Withegases: 

A. A. TYogas, 
32 A: E. F. "EJ2EERY. 
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