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To all whom it may concern: 
Be it known that i, CHARLEs H. JULIAN, 

a citizen of the United States, residing at 
Milwaukee, in the county of Ailwaukee and 
State of Wisconsin, have invented certain 
new and useful improvements in Ratchet 
Mechanism, of which the following is a speci 
fication, reference being had to the accoln 
panying drawing, forming a part thereof. 
This invention relates to ratchet mech 

anism more particularly for automatic 
counters designed to be connected with ro 
tating or reciprocating parts of printing 
presses and other machines for accurately 
registering the number of operations made 
by such machines, as for example, the num 
ber of impressions made by a printing press. 

Its main objects are to produce a simple, 
compact and reliable machine for this pur 
pose, to prevent overthrow due to the mo 
mentum of moving parts and consequent 
inaccuracy incident to rapid operation; and 
generally to improve the construction and 
operation of devices of this class. 

It consists in the construction, arrange 
ment and combination of parts as herein 
after particularly described and pointed out 
in the claims, and more particularly in the 
mechanism for transmitting motion to the 
first number wheel from the machine to 
which the counter is applied, the mech 
anism for resetting the number wheels and 
the mechanism for communicating motion 
from one number wheel to another. 

In the accompanying drawing like char 
acters designate the same parts in the Sev 
eral figures. 

Figure 1 is a front elevation of a counting 
machine embodying the invention, the cas 
ing or cover and one of the number wheels 
being shown in vertical longitudinal Section; 
and Figs. 2, 3 and 4 are vertical cross sec 
tions on the lines 2 2, 33, and 4 4 respec 
tively, Fig. 1. 

Referring to Fig. 1, a designates a shaft 
rotatably mounted in the end pieces of a 
frame b, which forms a part of the casing 
or inclosure for the counting mechanism, 
and is provided with a removable cover 6. 
A series of number wheels d are loosely 
mounted on the shaft a within the frame or 
casing, the cover 6 of which is formed as 
usual, with an opening (not shown) through 
which one row of figures on the Several 
number wheels are exposed to view. Each 

inlimber wheel is provided on its periphery 
With a series of uniformly spaced numerals 
or figures, 9 to 9 inclusive, and each wheel, 
except the first or units wheel, is formed as 
shown in Figs. 1 and 3, with an internally 
Serrated rim e. The first or units wheel for 
Convenience may however, be made in this 
respect like the others, although this is not 
necessary. On the opposite side each number 
Wheel except the last is formed or provided 
as shown in Figs. 1 and 4, with a mutilated 
gear f, consisting preferably as shown in 
Fig. 4, of two teeth and a plain concentric 
rill 9 coinciding with the points of the teeth 
of the mutilated gear and having a notch or 
recess between them. 

Between the Several number wheels, gears f, each having twenty teeth, are loosely 
lmounted on the extended hubs of said 
Wheels, and are provided with spring dogs 
ifixed thereto at One end and engaging at 
the opposite end with the serrated rims of 
Said wheels, as shown in Figs, 1 and 3. 
A rocker shaft i is rotatably mounted in 

the ends of the frame or casing b parallel 
With the shaft a, and on this shaft f be 
Ween the number wheels d are loosely 
mounted pinions k, each of which works 
With the mutilated gear f and the gear h; 
of adjacent number wheels. 
As shown in Figs. 1 and 3, alternate teeth 

t of each pinion are cut away to the extent 
of about half the face of the pinion to clear 
the ring of the associated number wheel, 
while the remaining teeth no extend com 
pletely across the face of the pinion, and 
bearing against the rim g, as shown in Fig. 
4, lock and hold said pinion and the gearh, 
With which it meshes against turning except 
when the teeth of the mutilated gear fen 
gage the teeth of the pinion. The teeth of 
the mutilated gear f project toward the op 
posite gear h beyond the rim g and work 
with both the wide and narrow teeth Z and 
an of the pinion. 
To the hub of the first or units wheel d 

is fixed a ratchet wheel n, as shown in Figs. 
1 and 2, and on the rocker shaft i opposite 
said ratchet wheel are loosely mounted and 
confined between two collars o which are 
fixed on said shaft, a pair of pawls p, hav 
ing elongated openings q through which 
said shaft passes, said openings being 
formed in one of the longer sides of each 
With notches or offsets engaging with a pin 
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or projection a fixed in one of said collars 
parallel with the shaft i. These pawls ex 
tend from the shaft ion opposite sides of 
the ratchet wheel in and have oppositely 
directed teeth held in yielding engagement 
there with by a spring S connecting said 
pawls, as shown in Fig. 2. The rocker shaft 
i projecting at one end from the frame or 
casing b is provided with a crank arm t 
which is connected with a rotating or recip 
rocating part of the machine to which the 
counter is applied. 

For resetting the counter or turning the 
zeros on all the number wheels into line with 
one another and into position to be exposed 
to view through the opening in the casing, 
the shaft a is formed as shown in Figs. 1. 
and 2, with a longitudinal groove or recessed 
shoulder u, and each of the number wheels 
is provided with a pivoted pawl held by a 
spring it in yielding engagement with said 
shaft, the hubs of the number wheels being 
cut away adjacent to the inner ends of the 
pawls to permit them to be thrown by Said 
springs into engagement with said groove, 
as shown in Fig. 4. 
One end of the shaft a is extended outside 

of the frame or casing b and is provided 
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with a knurled head or knob a, as shown in 
Fig. 1. This head or knob is movable end 
wise on the shaft a but is prevented from 
turning independently thereof by a longi 
tudinal slot in its hub engaging a pin 3/ 
fixed in and projecting from said shaft. It 
is pressed toward the frame or casing by 
a spring 2 and is locked and held in its nor 
mal position by a pin 2 projecting therefrom 
parallel with its axis and engaging with a 
hole in the adjacent end of the frame or cas 
ing. The locking pin 2 and the hole in the 
frame or casing with which it engages are 
so located with relation to the groove it in 
the shaft a and the pawls 2) on the number 
wheels, that all the Zeros on the several num 
ber wheels will be brought into line with 
one another opposite the opening in the cas 
ing when the head or knob is turned a com 
plete revolution, and stopped in its home 
position by the pin 2 entering the hole in 
the frame or casing. 

In the operation of the machine the arm 
t; and the shaft i to which it is fixed, are 
rocked back and forth, and the pawls p are 
simultaneously moved up and down by the 
rocking of the pin r, the teeth on one of 
said pawls operating during their upward 
movement to turn the ratchet wheel in which 
has ten teeth, an interval corresponding 
with half a tooth, while the tooth of the 
other pawl yields outwardly against the ten 
sion of the Spring S and rides over and into 
engagement with a tooth on the opposite 
side of the ratchet wheel. During the down 
Ward movement of the pawls the tooth on 
the second pawl turns the ratchet wheel an 

other interval corresponding with half a 
tooth, thus completing a tenth of a revolu 
tion of the ratchet wheel and the first or 
units number wheel to which it is attached. 
During this downward movement of the 
pawls the first pawl yields outwardly 
against the tension of the spring 8 and rides 
over and into engagement with another 
tooth on the ratchet wheel n. The opera 
tions above mentioned being repeated, the 
first number wheel is turned step by step, 
bringing one numeral or figure thereon after 
another into view. During the last tenth 
of every revolution of each number wheel, 
as the Zero is brought into view through 
the opening in the casing, the mutilated 
gear f engaging with the teeth of the asso 
ciated pinion k, turns said pinion and the 
gear h with which it meshes, an interval cor 
responding to two teeth or a tenth of a revo 
lution, thus carrying the next numeral or 
figure on the number wheel of the higher de 
nomination into view. These operations are 
repeated, every revolution of a number 
wheel of a lower denomination turning a 
number wheel of the next higher denomina 
tion a tenth of a revolution as above ex 
plained, as long as the machine with which 
the counter is connected continues to op 
erate. 
A machine with five number wheels as 

shown by the drawing, will register any 
number, from 0 to 100,000. - 
To reset the machine and bring all the 

100 Zeros on the Several number wheels into 
line opposite the opening in the casing, the 
head or knob a' is drawn outward to dis 
engage the locking pin 2 from the hole in 
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the frame or casing, and then turned to . 
the left a complete revolution till the pin 2 
is brought back to and enters the hole in the 
frame or casing. During the revolution of 
the shaft a with the head or knob as, the 
groove or shoulder 4 engaging the pawls v, 
picks up the several number wheels in what 
ever position they may have been left, and 
turns the Zeros thereon into line with one 
another opposite the sight opening in the casing. During this resetting operation the 
first or units wheel and the ratchet wheel in 
fixed thereto, are free to turn in the direc 
tion indicated by the arrow on Fig. 2, the 
pawlspyielding outward against the ten 
sion of the springs and permitting the teeth 
of the ratchet wheel to pass the teeth on 
the pawls and the other number wheels turn 
ing in the same direction indicated by the 
arrow on Fig. 3 independently of the gears 
h, the internally serrated rims e of the num 
ber wheels slipping freely over the outer 
ends of the spring dogs i. 
With the double pawl arrangement here 

in before described, for actuating the count 
ing mechanism, the number wheels are 
turned but a short interval at a time or 
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a twentieth of a revolution to each single 
throw of the vibrating arm t, and the over 
throw due to the momentum of the moving 
parts and consequent uncertainty and inac 
curacy of operation are avoided, particu 
larly when the counter is connected with a 
high speed machine. 

Various changes in the minor details of 
the construction and arrangement of parts 
may be made without departure from the 
principle of the invention. 

i claim: 
1. In a counting machine the combination 

of a ratchet wheel, a rocker shaft arranged 
parallel with the axis of the ratchet wheel 
and provided on One side with a projection, 
pawls arranged on opposite sides of said 
ratchet wheel and having oppositely direct 
ed teeth for engagement with teeth on op 
posite sides of the ratchet wheel and elon 
gated openings through which the rocker 
shaft loosely passes, said openings being 
formed in one of the longer sides of each 
with notches or offsets engaging with said 

3. 

projection, and a spring connecting said 
pawls and holding them in yielding engage 
ment with the ratchet wheel. 

2. In a counting machine the combina 
tion of a ratchet wheel, a rocker shaft ar 
ranged parallel with the axis of the ratchet 
wheel and provided with collars one of 
which has a pin projecting therefrom toward 
the other, a pair of pawls loosely confined 
on said shaft between said collars and hav 
ing elongated openings through which the 
shaft passes, said openings being formed 
in one of the longer sides of each with 
notches or offsets which engage with said 
pin, and a spring connecting said pawls and 
holding the same in yielding engagement 
with opposite sides of the ratchet wheel. 
In witness whereof I hereto affix my sig 

nature in presence of two witnesses. 
CHARLES H. JULIAN. 

Witnesses: 
JoHN H. HuRLEY, 
ALICE E. Goss. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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