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To all whom it may concern: -

Be it known that I, Stmon W. Warbp-
WELL, n citizen of the United States, resid-
ing at Providence, in the county of Provi-
dence and State of Rhode Island, have 1n-
vented certain new and useful Improve-
ments in Counters, of which the following
1s a specification. | o

My invention is an improvement in count-
ers or indicators for automatically showing
the number of movements or operations per-
formed by a device, machine or moving part.

The purpose of my invention is to pro-

duce a counter susceptible of high speed |

operation, and provide means whereby 1t
may act on stopping ‘devices to arrest the
operation or movement of that to which it is
applied or attached. - o

1gure 1 1s a side elevation of my new de-
vice; Fig. 2, an end elevation; Fig. 3 and
I'ig. 4, enlarged diagrammatic representa-
tions of the relations of the ratcliet wheel 2
to its actuating pawl 7 and the follower 14;
Fig. 5, a detail of the lever 5 and arm 30;
Fig. 6, a sectional view on the line a—u,

Fig. 1, looking in the direction indicated by

the arrow A, and showing a modification of
the stopping connections; Fig. 7, a detail
view showing a modification of the electrical
stopping device; Figs. 8 and 9, enlarged de-
tail views of the register wheels 16, etc.,
showing the relation thereto of the pawls 20
etc.,, and being part sectional on the line
b—>, of Fig. 1, looking in the direction in-
dicated by the arrow B. ‘ |

.The *“units” register element is shown in
Fig. 2, which is an end elevation looking in
the direction of the arrow C, Fig. 1.

2°1s a ten tooth ratchet wheel which ro- |

tates free on the shaft 3. It also combines
the function of register wheel, having its
ratchet teeth marked successively 0-—9—
8—T7 &c., as shown in Fig. 1. S

Adjacent the wheel or disk 2 is fulcrumed
at 4 the lever 5, having hinged at 6 an actu-
ating pawl 7. At its extremity is connected
the rod 9, preferably hinged by its right-

angled extremity 8, which is reciprocated

by an eccentric or cam or other functionally
equivalent device 10, carried on or oper-

ated by a moving member 11 as, for exam-

ple, a rotating shaft or spindle of the ma-

chine to which the counter is attached.
Each rotation of the eccentric 10 oscil-

lates the lever 5, causing the-actuating pawl

el AP

7 to rotatively advance the ratchet wheel 2

one tooth. A check pawl 12, hinged at 13,
engages the ratchet wheel and prevents self-

movement due to jar or vibration, or re-

tractive movement, due to friction of the
actuating pawl 7, as it withdraws from the
tooth just advanced, over and into engage-
ment with the succeeding tooth next to be
advanced. -

The ratchet wheel 2 is prevented from
over-running, when operated at high speed,
by the follower or backing 14 adjacent the
actuating pawl 7, and preferably a part of
the lever 5.
larged diagrammatic views, Fig. 8 and Fig.
4, Fig. 3 shows the relation of the follower
14 to the actuating pawl 7 just as the ratchet
wheel 2 has been advanced by the pawl 7
and before the latter’s retraction. Observe
that the extremity of said pawl, at this
point, lies within the extreme outside pe-
ripheral line D of the ratchet wheel 2, and
1s prevented from withdrawing from within
sald line by the follower 14 that now bears
against sald pawl 7. Fig. 4 shows the rela-
tion of the ratchet wheel 2, the follower 14
and the pawl 7 after the latter has com-
menced to withdraw from the tooth just ad-
vanced. The follower 14 has withdrawn
from the pawl 7 (and it thereafter continues
to withdraw from it) sufficiently to permit
the pawl 7 to ride over and engage the tooth
next succeeding. |

Within the frame 15 of the counter

-are mounted the *“tens” element, the * hun-
~dreds ” element and whatever other elements

compose the counter., These elements are
functionally and operatively similar to the
“units ¥ element, differing from it only in
specific composition. |

Referring to Figs. 8 and 9, which are sec-
tional views of Fig. 1 on the line 5—2, look-
ing in the direction indicated by the arrow
B, 16 i1s a register wheel, numbered from 0
to 9, and doweled or otherwise secured to it
15 a ten tooth ratchet wheel 35, shown by
dotted lines. each tooth corresponding to a
numeral on the register wheel. Mounted in
bearings in the frame 15 is a rocking frame
or frame shaped lever 18, Figs. 1 and 6,
which carries the actuating pawls 19, 20, 21.
22, 23, and, oppositely disposed, an equal
number of check pawls 24, etc., see Figs. 8
and 9. The actuating pawls are mounted

" on the moving or outer side of the rocking

This 1s best shown by two en-
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which is preferably clamped by

‘adjacent ratchet

-plete rotation o

¢rame 18 on the pin or rod 20. The check
pawls are mounted at the fulecrum side of
the rocking frame, preferably on the pin
or rod 26. A spring 27 connects
ating pawl with 1its check pawl, causing both
to bear against their ratchet wheel and suc-
cessively engage its teeth. The rocking
frame i8 is operated from the “ units” ele-
ment through the eccentric 28 (see Figs. 2,
3 and 4) which is connected with or sécured
to the ratchet wheel 2. The eccentric 28 1s
connected by the pin 29 with the arm 80
the screw
31 to the trunnion 32 of the frame 18 which
extends through the frame 15, coaxially with
and serving as a support for the pin 20,
tho latter being forced or driven into 1t, seo
Fig. 5. The trunnion 32 also serves as a
bearing for the arm 5. Each complete rota-
tion of the “units” element rocks the frame
18 once, advancing the ratchet wheel 17 of
the ®tens” element one tooth. The *hun-
dreds® element, the ¢thousands” ¢lement
~nd all others except the “units” and “tens &
elements, are otherwise operated. Secured
to and forming a part of the “tens” element
‘o disk 33 having one indentation 3%, as
shown in Figs. 8 and 9. The periphery of
he disk 83 1s of greater diamneter than the
wheel 17. Therefore, the
actuating pawl 20 which bears on the disk 33
cannot, when moved by the rocking frame
18, engage its ratchet wheel 17. The disk
33 is secured to the © tens” elements so that,
o5 the latter is successively advanced, tooth
v tooth, through the action of the eccentric
98 on the rocking frame 18, the indentation
34 is brought at each rotation of the disk be-
neath the actuating pawl 20, permitting 1t to
engage the ratchet wheel 85 of the
dreds” element. By this engagement the
~atchet wheel 35 is advanced one tooth, but
with this advance the disk 33 1s turned, re-

moving its indentation 34 from under the

pawl 20; so that the latter cannot agaln en-

gage its ratchet 85 until the disk 33 has com-
pleted another full rotation. - |
The above described controlling means
suffice when only two elements work to-
%3%1&1', as the “tens” and “hundreds”.
en a third or other elernents are combined
are required to
control the actuating pawls of the “other”
clements. The disk 33 moves with every
rock of the frame 18, and, therefore, as
stated in lines 21 ef seq.,,moves the indenta-
tion 84 under the end. of the pawl 20 so
it can advance the ratchet 35 just one tooth,
and then withdraws it-so there cannot. be
another such en%a%ement until after a com-
the disk 33. But the disk
£3 on the “hundreds” element is shifted
only once in every ten rocks of the frame 18;
or, in other words, its indentation remains
under the extremity of the pawl 21 during

each actu- |

brought to

‘thie three ratchets, 17,

087,273

ten rocks of the frame 18. Therefore, un-

less the pawl 21 is otherwise restrained, it
]l enter said indentation nine units too
soon, and shift the thousands ” element on
the ninety-first advance of the “tens” ele-
ent instead of on the one hundredth. "'T'o
prevent this, the pawls are provided with
arms 21%, 22* and 23%, so that the pawl 21
cannot engage the ratchet 65 unless the pawl
90 is in engagement with the ratchet 35,
i likewise the pawl 22 is controlled by 21,
and 23 by 22. In other words, the pawl 20
controls the action of the
93. none of which can engage their respec-
tive ratchets except when the pawl 20 en-
oages the ratchet 35. Therefore,
pawl 20 rides on the periphery of the disk
33, the pawl 21 18 prevented from entering
the indentation of the disk 53 by the arm 21°
hearing on the pawl 20:—and likewise with
the pawls 22 and 23.

The action of three elements 1s, then, as
tollows: Eachrock of the frame 18 advances
the ratchet 17 one tooth. At the ninth ad-
vance, the.indentation 34 of the disk 33 1s

) position to be engaged by the
pawl 20 at the next rock of the frame. At

ihe tenth rock, the pawl 20 falls into said

| indentation 84, engages the ratchet 35 and

~dvances it one tooth. At the same time the
disk 33 is advanced, withdrawing the 1n-
Jentation 34 from under the pawl 20, caus-
ing the latter to ridé on the peripliery of the
disk 33. At the ninth advance of the ratchet
ax or the ninetieth advance of the ratchet 17,
the indentation of the disk 53 is brought to
position to be engaged by the pawl 21, but

the pawl 20, upheld by the periphery of the

while the

70

78

pawls 21, 22 and

80
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disk 33, withholds said pawl 21 from such .

*

engagement, until the ninety-ninth advance
of the ratchet 17, which, brings the indenta-
tion 34 again beneath the pawl 20, permit-
ting it to engage the ratchet 35, which also
permits engagement of the pawl 21 with the

ratchet 55,so0 that at the one hundredth stroke,
35 and 55 move to-
The rotation of the *thousands”
elements of higher denomination
is controlled in the same Wway. Reviewing,
each rotation of the shaft 11 rocks the lever
5, and through the pawl 7, actuates the
ratchet wheel 2, causing its numbered teeth
to successively pass the reading line repre-
sented by the arrow 36, and at the same time
rotating the eccentric 28. The relation of
the eccentric 28 to the ratchet wheel 2 1s such
that as the (0) of the ratchet wheel 2 passes
the reading line,
is shifted, causing
(20) &c., dependent on whether the units
register has completed.one, two or more TO-
tations. As the relation of the eccentric 28
(o the numeration of the units register is
such as to cause the
ter at the appropriate moment, so the rela-

gether.
and other

Fig. 9, the “tens” register.
the counter to read (10)

105

110

115

120

125

“ tens” element to regis-

130




10

15

20

- 987,278

tibn of the indentation 34 to the « tens ”

‘register is such that the “ hundreds” element

is caused to register when the (0) of the

‘““tens ”’ element reaches the reading line, and

so also with
ments. |
By

the “ thousands” and other ele-

a simple device, the counter is ar-

ranged to stop the machine to which 1t 1s.

attached after a predetermined number of
operations or movements have been per-
formed, as, for example, after a predeter-
mined number of rotations of the shaft 11.
Each of the register wheels or disks, ex-
cept the units, has an indentation 37, Fig. 6,
and adjacent the disks i1s a rockable bar 38,
so disposed that when the indentations of all
the disks are in line, the said bar can enter
them. The relation of these i1ndentations

to the numeration of the register disks is

such that, as the register elements all show
zero (0) at the reading line, the bar 38 en-
ters the alined indentations. When this oc-

~ curs, the arm 39, secured to or connected
with the rocking bar 38, acts upon stop de-

25

- trical agency for their actuation.

vices of the machine. These devices may be
purely mechanical or may depend upon ﬁle(i-
) oth
forms are herewith indicated. |

Fig. 2 shows a form of mechanical
“ knock-off ? or stop device. Secured to the
rod 9 of the eccentric 10 1s a block 52, one

“end of which has a sharp, engaging edge.

39

Adjacent the travel path of this block is a
dageer 40 which is connected with a movable
member 41 of a stop device of known and
usual construction. Connected with the rock-
ing lock bar38by the link421s the lever 43,
hung on the pin 44, which lever also engages

" the dagger 40. A spring 45 presses the lever

40

43 in the direction of the arrow E, and
through the link 46 presses the rocking bar
38 against the periphery of the registerimg

wheels, so that, when the indentations there-

- of aline, the rocking bar 38 enters them, and

45

50

55

in its movement, through the lever 43, shifts

the dagger 40 into the path of the block 52.

The resulting engagement causes movement
of the member 41 and action of the stopping
devices. " .

Fig. 6 shows the operation of an electric
stop device of known and usual form.
Movement of the rocking bar 38 effects the
action of a contact device such as the two
terminals 47 and 48. The terminal 47 1s

preferably a spring piece tending to close
against the fixed terminal 48, but withheld

from such a contact by: the rocking bar 38,

60

65

through the link connection 42. In Fig. 7,

a modification of the device 1s illustrated, in
which the movable contact piece 49 has, of
itself, no spring tendency to close against

the fixed contact piece 50, but is caused to

make contact by the link 42 which is con-
nected to the arm 39 of the rocking bar 38.
The rocking bar 38 1s controlled by a spring

|

and operate all of the

.

51 v_#hich causes the bar to enter the recesses
37 1n the disks 16 when the latter are all

in alinement, and through the link 42 forces
the contact piece 48 into the position shown
by dotted lines. As above indicated, the
bar 38 ogerates when all the register wheels
except the “units” stand at zero. There-
fore, 1f it be desired that the machine to
which the counter is attached or applied
perform a given number of movements or
operations, as, for example, rotations of the
shaft 11, the counter i1s set to the desired

‘number, say, for example, 9847. The regis-
-tering wheels are so marked that they read

backward, ecach wheel reading successively

0—9—8—-T—6—5—4—3-2—1. Therefore,
‘the counter will read backward;

9847—
9846— 9845 &c. to zero, when as above indi-
cated, the rocking bar 38 operates, causing
action of the stop devices aforementioned.
With the structure above described, how-
ever, the units element 1s independent of the
rocking bar, in which case the machine will
be stopped automatically at 9840, leaving

seven operations to be accomplished manu-

ally or otherwise. It 1s obvious, however,

that to segregate the “ units ” element is not .

functionally essential. The eleinent described

as the “tens” element might be used as a
- “units” element, by rocking the frame 18

directly from the shaft 11, without the inter-

mediation of the eccentric 28 and its ac-
companying connections. But this modi-
fication is less favorable to high speed oper-
ation, which 1s essential in many cases. In
this case the counter will canse the machine
to stop at any one instead of any ten op-
erations. _

Therefore, without limiting myself to the
precise form, arrangement or mode of appli-
cation of my device, I claim:

1. In a counter, the combination with a
plurality of register elements, a series of
actuating pawls to move said elements, check
pawls to hold the elements after they have
been moved, and a frame member to carry
1e pawls of the series,
of a separate, independent register element
and a pawl to operate the same, said pawl

arranged to be operated independently of
the series of pawls. .

9. In a counter, the combination with a
plurality of register .elements, of a lever
carrying one actuating pawl for one of the
register elements, a second lever carrying a
plurality of actuating pawls for the other

register elements, and means for transmait-

ting movement from the register element op-
erated by the first said lever to the second
lever, |
3. In a counter, the combination with a
plurality of register wheels, pawls to move

the register wheels and a frame carrying

satd pawls, of a single reegister wheel, an ec-
centric connected therewith, means to oper-
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element. | | R o
4. In a-counter, the combination with a
plurality of register elements, means to op-
erate said elements and a frame to carry
said means, of a single register element, a
pawl to operate the same, and means oper-
y said single element to operate the
frame aforesaid. .
5. In a counter, the combination with a
series of register elements, of a single reg-
ister element and a pawl to operate same,

aforesaid, and means to actuate the single

“an eccentric operated by said single element,

and means connected to said eccentric to |
| ratchets, actuating pawls to move, and check

pawls to control the ratchets, and a frame

operate the series of elements. -
6. In a counter, the combination with a
lurality of register elements, individual
evices for shifting each element, and one
means for carrying and operating all of said

 devices, of a separate register element with

20

an operating pawl therefor, and means con-
necting the separate register element with
the carrying and operating means of the
plurality of elements. -

7. In a counter, the combination with a

series of register wheels and actuating de- |

vices therefor, of an independent units reg-

- ister wheel, a pawl for operating said units

30

wheel, and an eccentric for transmitting
movement from said units wheel to the actu-

~ ating devices of the other registering wheels.

39

8. In a counter, the combination with a
plurality of register wheels and actuating
devices therefor, of an independent units

register wheel, a pawl for operating said

units wheel, and means for transmitting

"movement from said units wheel to the actu-

- ating devices of the other register wheels.

- 40

9. In a counter, the combination with a

plurality of register wheels, an operating |

pawl for each of said wheels, a common sup-
port. for all of said pawls, a units register
wheel independent of those aforesaid, means

087,978

atively connect the eccentric with the frame | for op__érat;ing"_ said units wheel, and means __:'45.

for transmitting movement from said units

of the other wheels. .

wheel to the support for the operating pawls

10. The combination with the registering
elements of a counter, and means to operate
said registering elements, of an element 38
‘| whose movement 1s regulated by the rela-
ositions of the registering elements, a
member 52, adapted to be continuously re- -
bbb

tive

ciprocated by said registering elements oper-

50

ating means, and a stop member 40 arranged

to be shifted by the movement of the ele-
ment 38 to be engaged by the member 52,

11. The combination with a plurality of

to carry and operate the pawls, and having
a trunnion 32, of a ratchet 2, an actuating

pawl to move, and check pawl to control the

same, a lever 5 to operate said actuating 65

pawl freely rockable on the trunnion 32, an

60

arm 30 secured to said trunnion, and an ec-

centric 28 connected with and rotating with

the ratchet 2 to rock the frame aforesaid

through the arm 30. '

of the actuating pawl 7 to move the ratchet,
and check pawl 12 to control the ratchet,
and means to operate the check pawl, of a

Jever 5 to carry and operate the actuating

pawl having a follower 14 formed thereon
to follow the actuating pawl, and at the end

12. The combination with the ratchet 2, |

70

75

of its movement hold it within the periph-

eral Iine of the ratchet to
from cverrunning. '

In testtmony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

SIMON W. WARDWELL.
Witnesses: -
Cuas. A. Fppy,
Tmos. M. CHILDS.
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