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To all whoim it may concern.: .
" Be it known-that I, Cuesrer 1. Harw, a
citizen of the United States, residing at
Chicago; “in ‘the county of Cook and State
s of Illinois, have invented a certain new and
. useful Improvement, in' Printing Mecha-
nisms for Meters, of which the following
is“a full, clear, concise, and exact descrip-
tion, reference being had to the accompany-
10 ing drawings, forming a part of this speci-
++ “fidation. g S e
"My’ ‘invention relates to an improved
printing mechanism for meters, by which
- the 'construction of the devices is simple
15 and the number of parts few, in order to
- n¢gomplish the successive printing of meter
readings and to afford an:indication of the
time of the printing without the use ofsﬁ&
.. cial inechamism for printing the time. My
20 invéntion is -further -characterized by the
.- trollifig the operation 'of the electric. cir-
cuits enerfized by commutating devices. op-
erited by
#% yites, by ‘which positive operation of these
“'devices is, secured without danger of im-
proper opsration, the action 'beinﬁ
.., upon the printing wheels and a
- 80 beiiig _eliminated.” My invention™ further
. ~wi.provides improved paper feeding devices
.+ afjd ‘ribbon feeding mechanism.” - _
[he several drawings illustrating my in-
_ - véntion are as‘follows: ~° . :

. 85 i Figure 1-shows, in elévation, my printing
" miechanisth complete; .. -
o "Fxgi.:’l is a top view ‘of the parts shown
o uFlgg 3is a ‘sectional view-of the parts
40. .s{m‘wh*in Fig. 2, taken along the line 3, 3;
i1 % Fig.'4 is'a back view of the housing of
the printing wheel mechanism, showing the
.eléctric-contacts used to _control the circuits

of the dévice; . = - )

R

45
“*.of ‘the"‘paper tape and the feed roller in
_operative ‘relation to said tape; '

Fig. 6 is a diagrammatic circuit drawing

- .. showing the relation of the magnets and
50 the contact mechanism of‘the\Ermting de-
- vice to the meter and clock mechanism con-
trolling its operation.- -
* Similar numerals refer .t6 similar parts
- throughout the several views.
-85 As shown in Iig. 1, the printing mech-
] : = .
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_to have order:: of fi

“feed roller 13 mounted upon'a stud .14 car-

ie meter. My invention further:
dies novel printing wheel actuating de- -

directly
gearing’

~Fig. 5 is a view of a jdet;aciled porti(-)n"l
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anism consist: of a casing and base 1, within
which a housing 2 is mounted, whi¢h hous-
ing has priniing wheels 3 pivotally sup-
ported upon . shaft ¢ ca—rrie(r by the hous-
ing. The printing wheels are disposed over ...

.a-movable platen 5 operated by the plunger

6 of a solenoil 7 in such manner that when
the solenoid is energized: the platen 5 is
moved upward -against the lower faces of

.the printing wheels 3. There may be as s:

many of the yrinting wheels.as it is desired
res represented in the
amount printed, and these are connected to-
gether in_thi usual manner. by Genmeva
carry-over wleels 8. By its operation the 7

solenoid 7 makés a record on a paper tape
9 supplied :rom "a roller 10 ivo&ﬁ);

mounted- at 1.. upon the base 1. - The tape
9 is led over jmide ping 12 ‘and around the

75

rovided with

clearly shown in' Fig. 5, is
enter. -corre-

driving proje;tions. 15; whi

‘sponding apertures 16 in ‘thé_paie‘x; tape 9,

and thus a positive drive of: the tape is 80

‘produced, depending upon the-rotation of

the feed rollei' 13. The feed roller 13 has
rigidly securel thereto a ratchet wheel 17

-engaged by a :ipring pawl 18 egrried by the

upper end of ¢

ell crank levet 19, pivotally 85
supported upon the base at. 20, ~

e right-

- hand end of said bell crank lever is extended
-and ‘secured ty ineans of a pin 21 to the

upper end of the plunger 6, the engagement .

being through s slot: 22 formed in the bell 90
crank lever, which is extended beyond the -
pin 22 to enga re the upper end . of a return-
ing spring 23 -the lower end of which is

B i

_secured to the base at 24. 7

As ‘a result >f.the construction described, 95
when the soleieid is operated to move the
platen 5 again;t the tape 9 and thus make a -
record from tle type ‘wheels 3, the pawl 18
is moved arour d to the left upon: the ratchet:
wheel 17 into engagement with the next 100
tooth thereof, : nd when the solenoid 7 is de-

: energized the s pring 23 returns the plunger

6 to its normal position and at the same time -
rotates fhe ferd roller 13, thus advancing.

the tape & spacs of one reading.” - . 166

The feed roler also has rigidly secured
thereto a smal - driving pulley. 25, connected
by a belt 26 wi’h a somewhat smaller pulley -
27 secured to the ‘receiving roller 28, as a

result of whicli the paper tape 9 is wound 112
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upon the receiving roller as fast as it is

- printed. DBefore passing to the receiving
roller the tape is led around a guide pin 29

so as to give a large arc of contact on the

g feed roller, and also to present to view a
considerable length of the printed tape, so
that at a glance the operation of the meter
with which the printing mechanism is con-
nected may be observed. The.ink for mak-

19 ing the record upon the paper tape 9 is fur-
nished by an endless ribbon 30, which passes
avound felt covered rollers 31 and 32, the felt
being saturated with saitable ink for keep-
ing the ribbon in proper condition for mak-

15 ing a record, and from these rollers the
~riblon is guided around the pins 33 and 34

s0 as to occupy a proper position below the

printing surfaces of ‘the type wheels 3, at
which point it is double ard thus produces «
20 better-record than as though it were but
single. The roller 32 has rigidly secured
thereto a gear 35 meshing with a pinion 36
rigidly secured to a gear 37. The gear 37
meshes with a pinion 38 rigidly secured to
25 the feed roller 13. .Ag a result, the gearing
described constitutes a reducing train from
the feed roller 13 to the ribbon roller 32,
which causes the ribbon 30 to be moved
slightly for cach printing operation. The
"80 belt 26 used to-drive the receiving roller 23
is so arranged relatively to the pu!iley's upon
which it rests that it drives the receiving
_roller 28 with sufficient rapidity when the
. paper tape is first placed upon the core of
35, the roller, and as the diameter of the roller
increases, due to the tape being wound there-
on, the driving belt 26 will slip somewhat,
- but at all times will’maintain the tape taut
between the receiving roller and the feed

40 roller. ) .
As shown in Fig: 3, the operating mecha-
nism for the printing wheels consists of two
electromagnets 40 co6perating with a hook-
shaped armature 41, pivoted at 42 so as to
- 45 oscillate around the pivot when the mag-
nets are energized. The armature 41 has
extending downwardly therefrom a lever 43,

* to which 1s pivofed a pawl 44.- The left-
hand end of the pawl just mentioned en-.

50 gages the ratchet wheel 43, which is rigidly
- secured to the units printing wheel 3. The
portion of the pawl 44 which is to the right

_ of its pivot 46 is conformed on its upper sur-

- face so that by engagement with the pin 47
. 55.the pawl 44 is retained in engagement with
.the ratchet wheel 45 during its entire ad-
vance. In this manner, when the magnets

40 are energized, overthrow of the ratchet

- wheel 45 is prevented, since as soon as it, by
60 ‘its inertia and the imertia of the parts with
which- it is connected, endeavors to advance
ahead of the pawl 44, the flat surface of the
ratchet tooth engaging the pawl prevents

- undue rotation of the ratchet wheel and thus

" 45 limits its motion to the motion of the pawl

-one of the ‘teeth-and t
“tion of advance:i

44. The end of the pawl 44 is formed 50 as
to constitute a stop against the pin 47, which
limits the total amount of the motion of said
pawl. The Oll)erating end of the pawl 41
may be provided, if desired, with an addi-
tiona]l puwl tooth 44 for engaging the next
tooth of the ratchet wheel so that a complete
operation of the ratchet wheel is assured.
A returning spring 48 is provided which re-
turns the pawl and armature to théir normal

position when the magnets 40 are detner- -

gized. This spring also serves to move the
pawl into engagement with the next-tooth
when the electromagnet 40 is deénergized.
A spring holding pawl 49 is provided to
hold the ratchet wheel 45 in any position to
which it may be advanced by the pawl 44.

70

75

80

As shown in Fig: 4, the shaft.4, upon

which the printing wheels are mounted, has
rigidly secured to its rear end a disk of in-
sulating material 50 for operating the mid-
dle one, 51, of the contact springs 31, 52 and
53, which are mourted in a block of insulat-

-ing material 54 and secured to the back plate

of the printing wheel housing by serews, 55.

.The contact spring 51 carries a.-yoke. 56,

which spans the contact spring 52 so.that.an

85

90

insulating roller 57 carried by the ends of

the yoke engages the periphery 'bf."ﬁl_e_:l dlfik
he lead-

50, which is toothed. as indicated,.

ing édges of the teeth bein, "slight,l’y.i"@u.ﬁ,d.ed
so as to readily engage i'm§ lift the.roller 57
and thus move the contact spring 51:from
engagement with the contact spring. 52 into
engagement vith the contact spring 53. The
outer erlds of the teeth of the disk 50 and the,
spaces'betyveen the teeth are of circular. con-
formation, so that.when :the roller.57 is

95

100

either between:the teeth.or upon the teeth

the spring 51 is at rest'and the change from

one position to thé other is-abruptly,
as to give as long & time inter

position as is possible in view:
which the disk 50 is rotated. : Th
and the rat¢het wheel 452
gularly that.the:roll

€ €

and thén upon one of<the tee

will at .once appear that when it-is neces-
sary to repair or replace the contact mecha:
nism, all that is necessary is to take out,the

one th snid, 8o on.
As a result of the-construction described, it

115

two screws 55, which permits the rémoyal of .

‘the assembled contact springs, which thay be

~ 120

replaced by another similar unitary struc- -

" ture. ‘While T have referred to the carm 50

as made of insulating miaterial, it will. be
understood. that this cam mayt)e '

metal and the roller. 57 may be made of in-
sulating material, if preferred, the only es-

sential einf that the contact spring 51 shall -

be insulated so that there will be no chance

for the ciosing of imnproper circuits through -
130

the framework of the mechanism. —

-made_of -

125
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As shown in Fig. 5, the tape 9 has priﬁted
upon 1t, opposite each printing position, time

. indications, so that when the tape is printed

10
15
20

26

each record will bear an indication opposite
it of the time at which it was made. This is
possible since each printing mechanism is de-
signed to have its recording mechanism op-
erated at regularly recurring ‘ntervals which
are perfectly definite and can be readily fixed
for any particnlar working condition, as a
result of which tape that is prepared and
printed with time mndications to meet those

working conditions can be used, since there.

will be no need for other indications until
the time intervals between the printing op-
erations are changed. The tape is printed,
as indicated, with the time indications in
Arabic numerals, as for example, 12:45,
12:50, 12:55, etc., And the mornin

hours by any suitable device, as for example,

by underscoring the afternoon hours as in-

dicated. The ta
-signed for five minute
printing operations. - .

*The circuit connections in connection with.
the printing mechanism are shown diagram-

shown in Fig. 5 is de-

~matically in Fig. 6. The meter with which
" the apparatus is to be used is shown at 58

89

85

and may con st of a rotating part 59 driv-

ing by means of a worm 60 and worm wheel-

61, a commutator 62, which has resting upon
oppos'me{ides of its periphery brushes 63
and 64 s

gaged by tlte single ‘conducting, segment 65
of the commiiator. The conducting seg-

~.ment, 65 is in electrical contact with the con-

. .

ducting hub 66 uporiwhich a spring 67 rests,
said spring beingconnected by wire 68 with
one terminal of the battery 69. The brushes
'63 and 64 are connected by wires 70 and 71

. with the contact springs 53 and .52. The

45

_contact.spring 51 is connected by wire 72

with one terminal of the magnets.40, the
other terminal of which is connected by wire

_ 713 with the other términal of the battery 69.

From the abové,description it will be seen

*that as the cominutator 62 is driven by the
" meter 58 in the direction indicated by the

52

arrow, the conducting segment 65 of the

. commutator-will eventually move to a point

connecting the hub 66 and contact.brush 63,
thus causing ‘the cirtiit’ to be completed
from the battery 69, through wire 68, brush
67, hub 66, conducting segment 65, brush
63, wire 70, contact spring 53, con-

" tact spring 51, wire 72, magnets 40, 40 and

wire 73, back to battery. As current flows

.- through the magnets 40, 40, the ratchet wheel
45 and disk 50 are advanced causing the con-
tact spring 51 to disengage contact spring
53 and engage contact spring 52, thus break-
. ing the electrie circuit and allowing the ar-
- mature 41 to return to its. original or home
position. As the commutator 62 continues

6o

65

3 ‘ hours -
may be distinguishéd from the afternoon -

intervals between the

»that they:may be alternately en-

8

to rotate 180° the conducting segment 65 of
the commutat)r will connect the hub 66 and
brush 64 conpleting an- electric circuit
through the contact springs 51 and 52 and
causing the r: tchet wheel 45 and disk 50 to
be advanced nne step, after which step the
springs 51 and 52 are again separated and
springs 51 ani 53 brought into engagement
with each other. The printing solencid 7
has one of its terminals connected with the
battery 69 an(| the other with the contact 74
adapted to be engaged by the contact 75 con-

70

75

nected by wire 76 with the other terminal .

of battery 69, 'The contacts 74 and 75 are
shown diagraiamatically, but in practice are
operated bv time-controlled méchanism in-

80

digated diagr: mmatically by 77, so that they

wil] be closed at regularly recurring inter-
vdls which m:y be.changed to suit any par-
ticular condt 1ons. ) ‘ .

"The functicns of the contact springs 51,
52, and: 53 are two-fold. Firstly, they serve

to prevent a cing at the meter contacts,

and secondl:, to prevent & continued
closed circuit condition should the meter
driven comm tator stop with the live seg-

.85

90

ment 65 there f engaging one of its cooper- .

ating brushes 63 and 64. The circuit clos-
ing devices pp2rated by the meter are neces-
sarily quite J1y’ht and it is desirable to avoid

.arcing st the t rushes 63 and 64 when the en-.
“ergizing cirguit for electro-magnets 40—40 -

is open. By jroviding the three springs 51,

85

52, and 53 an1 the codperating-cam 50 the

energizing dirsuit. closed through ‘either “of

106

the commutatcr brushes 63 and 64 is opened - .

by the electro-magnets 40—40 through the
agency of cainx 50 gs soon as the electro-

magnets have :been  energized. Conse-

quently, no arcing occurs-at the.brushes 63

cuit condition cafinot exist for any consider-
able length of time-even shoulds the meter

-commutator s op with™the condpcting- seg-

ment thereof i1 engagement with:one of the
brushes62 or 63:--- . 1thzone of.t2

One of the advantages secured by the
-mechanism _coistructed ‘as:described above
is that it may be operated with great rapid- -
ity, and furtliermore that the indications’

are as accurat: for such operation as when
the devices ar: operated slowly. = =~ =
- While I have shown my invention in the
particular -embodiment herein desecribed, I

do not, however, limit myself to this con-

struction, but (lesire to claim any equivalents
that. may be known. to those skilled in the
art, o
What I clain is: - - S
1. In an apparatus of the class described,
the combinaticn of a supply roller for a pa-

105

-and 64 and fo- the same reason,a;¢losed cir-.

110

L

116

12¢

125

per tape adaped to receive a record, a re-. .

ceiving roller for the paper fape, a feed

roller having projections. thereon -for en- - ‘
130

gaging apertw-es in the paper tape, mecha-
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nism operated by the printing mechanism
adapted when operated to rotate the feed
roller an amount to advance the paper tape
a. distance of .one record, and frictional
driving connections between the feed.vroller
and the receiving roller.

2. In a device of the class described, the
combination of an electromagnetic operating
device, a lever actuated by said operating de-
vice, a pawl carried by said lever, a feed
roller for moving the record tape from a
supply roller to a receiving roller, a ratchet
wheel carried by said feed roller to be actu-
ated by said pawl, and a friction drive actu-
ated by the feed roller for winding the
Paper tape upon the receiving roller.

3. In an apparatus of the class deseribed
the combination with a supply Toller for a
paper_tape adapted to receive a.record, a
receiving roller for the paper tape, a feed
roller adapted to codperate with the tape,
printing means and mechanism operated by
the printing means ndapted 'when operated
to rotate the feed roller an amount to ad-
vance the paper tape a distance of one rec-
ord, and frictional driving connections be-
tween’ the feed roller and the receiving
roller. : .

4. In an apparatus of the class described,
the combination of printing wheels, electro-
magnetic mechanism arranged when actu-
ated to advance the printing wheels, inte-
grating ‘mechanism ' controlling the opera-

_tion of the electro-magnetic mechanism,

and circuit breaking devices controlled b

the electro-magnetic mechanism to break
the energizing circuit by the operation of
the electro-magnetic mechanism, said cir-
cuit breaking devices comprising a rotary
cam actuated simultaneously with the print-
ing wheels, three contact springs and a
roller carried by one of said springs engag-

" ing said cam, rotation of said cam servin

45

50

55

60

65

to make and break contact between ‘sai
springs. . = )

5. In an apparatus of the class described,
the combination of printing wheels, electro-
magnetic mechanism arranged when actu-
ated to advance the printing wheels, inte-

.grating mechanism controlling the opera-

tion of the eléctro-magnetic mechanism, and

circuit breaking ‘devices controlled by the

electro-magnetic mechanism to break the
energizing circuit by the operation of the
electro-magnetic mechanism, said circu
breaking devices comprising a rotary ca
actuated by the electro-magnetic mecha
nism, said cam having alternafe”spaces and
teeth of civcular conformation relatively to
the center of motion of the cam, three con-
tact springs, and a roller carried by one of

.said springs in engagement with the surface

of ‘the .cam, rotation of the cam serving to
make contact between said first spring and

a second one of said springs when said

1,223,384

roller 1s upon a tooth at the same time to
interrupt connection between said first
spring and the third one of said springs
and to make connection between said first
spring and the third one of said springs
when the roller is in a space of the cam and
at the same time interrupt connection be-
tween said first spring and the second one
of said springs. )

- 6. In an apparatus of the class described,
the combination of printing wheels, electro-
magnetic mechanism arranged when actu-
ated to advance the printing wheels, inte-

“erating mechanism controlling the -opera-

tion of. the electro-magnetic mechanism, and
circuit breaking devices controlled by the
electro-magnetic mechanism . to break the
energizing circuit by the operation of the
electro-magnetic mechanism, said circuit
breaking devices comprising a rotafy cam-*
actuated by the electro-magnetic mecha-
nism, said cam having alternate spaces and
teeth of circular conformation relatively to
the center of motion of the cam, three con-
tact springs, and a roller carried by one of
said springs in engagement with the surface
of the cam, rotation of the cam serving to
make contact between said first spring and
a second one of said springs when said roller
is upon a tooth and to make connection be-
tween said first spring and the third one of
said springs when the roller is in a space of
the cam. o
7. Apparatus of the class described com-
prising the combination of a device ar-
ranged to be actuated each time a certain
uantity of energy has been consumed,

electro-magnetic mechanism for actuating
said device, integrating mechanism contrel-

ling the operation of said’ electro-magnetic

mechanism, and  circuit breaking devices
controlled by the’electro-magnetic ' mecha-
nism to break the energizing circuit by the:
operation. ‘of said mechanism, said cireunit.
breaking devicés. comprising thre
springs, and meéans: operated by the:
magrnetic mechanism for
one of said:

. 8. Apparatus of the clats described com.-
prising.'the combination “¢f a .dévice - ar-:
ranged to be actfiated | time a certain
quantity of energy has-béen consumed, elec-
tro-magnetic mechaifism for actuating said

«dévice, integrating méchanism controlling

anism, and circuit breaking devices con-
trolled by.the elettro-magnetic mechanism -
to break the energizing circuit by the opera-
tion of said mechanism, said ‘circuit break-
ing devices comprising three contact springs,
a cam arranged to be advanced when the
electro-magnetic mechanism-is operated, said
cam provided with alternate projections and -

depressions, and a follower for said cam

70

75

80

85

90

95

100

105

. :110

raltérnately moying -
1:springs’ into engagement with "
the other t.Wo s:p:xuings N RS T-
116

120

the operation of said electro-magnetic mech- .

125

130
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fixed upon one of said springs whereby the
spring -provided with the cam follower en-
ages one of its associated springs when the
ollower rides on a cam projection and en-

5 gages the other of its associated springs.

when the follower lies in a depression be-
tween two cam projections.

In witness whereof, I hereunto subscribe
my name this 16t day of November, A. D. -

1912,
, CHESTER I. HALL.
Witnesses: '
. Awuserr C. 3rL1,
Magx A. Crox.




