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UNITED STATES PATENT OFFICE 

The present invention relates generally to im 
provements in the art of counting the number of 
Operations performed or the quantity of material 
used by certain mechanisms such as cloth weav 
ing or coil winding machines, and relates more 
Specifically to improvements in the construction 
and operation of counters of the type which may 
be set to register a predetermined number of 
operations and which are adapted to control the 
actuation of a signal or of allied machines when 
the predetermined count is reached. 

In general, an object of my present invention 
is to provide an improved counter which is adapt 
ed to accurately register a succession of operdi 
tions or events by true subtraction of successive 
units or groups of units from a predetermined 
number, and which is moreover capable of 
effecting rapid and accurate indication of the 
Completion of the predetermined count. 

It has heretofore been attempted in the art 
of weaving with the aid of looms or the like, to 
register the length of the woof or pick thread 
used, with the aid of counters which were in 
tended to be initially set to indicate any desired 
or predetermined number of total operations or 
transverse thread lengths, and which were sub 
Sequently automatically operable by the loom to 
Subtract the successive individual weaving opera 
tions from the Selected number until the total 
Count had been consummated. In an endeavor 
to give Some indication as by a signal or by stop 
ping Of the Weaving operation upon completion 
of the initially selected count, these prior prede 
termined Subtraction counters were sometimes 
provided with tripping mechanisms which either 
operated a signal, or mechanically stopped the 
machine, or actuated an electric switch which 
Controlled the stop mechanism. None of the 
commercia predetermined Subtraction counters 
heretofore proposed, are commercially satisfac 
tory when absolutely accurate subtraction is 
essential, since they are so constructed that no 
fixed relationship exists between the numeral 
bearing members and the transfer teeth which 
coact with the transfer gears of the higher order 
counter wheels through transfer pinions. This 
lack of fixed relationship between the numeral 
bearing member and the transfer tooth of each 
counter wheel, permits the numeral member and 
the corresponding transfer tooth to be relatively 
shifted, with the result that the intermediate 
count will be inaccurate. 
My present invention therefore contemplates 

provision of a true subtraction counter assem 
blage provided with improved predetermining 

number wheels which are adapted to accurately 
register the successive units and groups of units 
subtracted from the selected total, and also hav 
ing improved automatically functioning tripping 
Or indicating mechanism for designating the 
completion of the calculating operation. 
A more specific object of the invention is to 

provide an improved counter wheel assembly 
which is simple and durable in construction, 
which may be readily manufactured and associ 
ated with similar wheels, and which is highly 
efficient and reliable in operation. 
Another specific object of the invention is the 

provision of an improved counter wheel structure 
which is especially adapted for use as part of a 
true subtracting predetermined counter assem 
blage, and which has its numeral bearing member 
rigidly connected to its transfer tooth thereby 
insuring absolutely accurate performance. 
A further specific object of my present inven 

tion is to provide new and useful power actuated 
tripping mechanism for automatically indicating 
when a predetermined total count has been com 
pleted, and which is accurate and positive in 
operation. 

Still another specific object of my invention 
is the provision of improved electric switch mech 
anism especially cooperable with a predetermined 
Subtracting counter assemblage to indicate the 
completion of a Selected number of individual 
counts by either operating a signal or by arrest 
ing the operation of the machine with which the 
counter is associated. 
An additional Specific object of the invention 

is to provide an improved counter assembly which 
is extremely compact in construction and which 
is reliable and accurate in Operation even under 
most adverse conditions such as violent jarring 
and vibration. 

Still another additional specific object of my 
invention is the provision of a counter mechanism 
which may be conveniently re-set and which may 
be manufactured and Sold at moderate cost. 
These and other objects and advantages of the 

improvement will be apparent from the following 
detailed description, and the present invention 
constitutes a continuation in part of my earlier 
application Serial No. 23,645, filled May 27, 1935, 
relating to predetermined counters, and especi 
ally to improvements in subtracting wheel assem 
blages for such counters. 
A clear conception of the features constituting 

my present invention, and of the mode of con 
Structing and of utilizing COunters built in accord 
ance therewith, may be had by referring to the 
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2 
drawings accompanying and forming a part of 
this specification wherein like reference charac 
ters designate the same or similar parts in the 
various view.S. 

Fig. 1 is an elevation of one of the improved 
predetermined true Subtraction counters having 
five number wheels, with the closure cover re 
moved and having a portion of the front struc 
ture broken away so as to reveal normally con 
cealed Structure; 

Fig. 2 is a transverse vertical section through 
the counter assemblage of Fig. 1, taken along the 
line 2-2 and looking toward the left; the fingers 
of the movable transfer pinion Support being dis 
engaged from the notches of the counter wheel 
inserts as when the assemblage is operating nor 
inally; 

Fig. 3 is a similar section through the assem 
blage, showing the insert locking fingers of the 
transfer pinion support engaging the notches of 
the insert; 

Fig. 4 is another transverse vertical section 
through the counter assembly, taken along the 
line 4-4 of Fig. 1 and looking toward the right; 

Fig. 5 is still another transverse vertical section 
through the assemblage, taken along the line 5-5 
and looking toward the left; 

Fig. 6 is an enlarged end view of one of the 
combined digit bearing and cam rims, lock por 
tion, and transfer teeth, looking toward the 
transfer teeth and showing the Supporting shaft 
in place; 

Fig. 7 is a part sectional front view of the und 
tary assemblage of Fig. 6, also showing the Sup 
porting shaft in place; 

Fig. 8 is an opposite end view of the unitary 
structure of Figs. 6 and 7, showing the internal 
construction thereof and likewise showing the 
supporting shaft in place; 

Fig. 9 is a similarly enlarged end view of one of 
the inserts which are normally disposed within 
the assemblages of Figs. 6 to 8 inclusive, looking 
toward the pawl side thereof and again showing 
the supporting shaft in place; 

Fig. 10 is a part sectional front view of the in 
sert of Fig. 9, showing the supporting shaft dis 
posed therein; 

Fig. 11 is an opposite end view of the insert of 
Figs. 9 and 10, showing the interior thereof and 
having the supporting shaft disposed therein; 

Fig. 12 is a likewise enlarged end view of one of 
the transfer gears and pawls, showing the Sup 
porting shaft in place and also having an insert 
applied thereto in dot-and-dash lines. 

Fig. 13 is a front view of a completely assembled 
number wheel comprising the elements of Figs. 6 
to 12 inclusive; 
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Fig. 14 is a still further enlarged central vertical 
section through the assemblage of Fig. 3 with 
the supporting shaft shown therein; 

Fig. 15 is a transverse vertical Section through 
the end of a counter assemblage, showing a modi 
fied type of tripping mechanism; and 

Fig. 16 is a rear view of the mechanism of Fig. 
15, showing the same cooperating with an im 
proved electric switch. 
While the invention has been shown and de 

scribed herein as being specifically applied to a 
true subtraction counter applicable for diverse 
purposes, it is not the intent to thereby unneces 
sarily restrict the scope or adaptation of the pres 
ent improvement. 
Referring to the drawings, the improved counter 

assemblage shown in Figs. 1 to 5 inclusive, com 
prises in general a main support or frame 8 hav 

2,140,889 
ing opposite end walls 9, 20; a power operated 
drive shaft 2 journaled near the lower portion 
of the frame 8 and having a worn 22 secured 
thereto near the end wall 20; an inclined trans 
nission shaft 23 journaled in the frame 8 near 
the end wall 20 and having a worn wheel 24 mesh 
ing with the worm 22 and also carrying a worm 
25; a reset or counter wheel supporting shaft 26 
supported for manual rotation within the end 
walls 9, 20 and having a worm wheel 27 rotat 
able thereon and meshing with the worm 25; a 
lowest order counter unit or wheel 28 located di 
rectly adjacent to the worm wheel 2 and rotat 
able thereby about the shaft 26 in one direction 
by means of a well known type of motion trans 
mitting ratchet mechanism 29; a series of simi 
lar progressively increasing higher order wheels 
30 also rotatable with and about the supporting 
shaft 26; a pinion supporting shaft 3 movably 
supported upon a carrier yoke or member 32 
which is swingable about a pivot 33 toward and 
away from the shaft 26 and wheels 28, 30; a 
series of specially constructed transfer pinions 
34 rotatably mounted upon the supporting shaft 
3 and being adapted to intermittently transmit 
rotary motion from the lower order wheels 28, 
30 to the adjoining higher order wheels during 
normal power operation of the counter; and a 
series of cam engaging rollers 35 rotatably Sup 
ported upon a shaft 36 which is carried by a 
roller yoke 3 swingably suspended from the 
pinion shaft 3. 
The improved construction of the counter units 

or wheels 28, 30 which constitutes an important 
part of this invention, is shown in detail in FigS. 
6 to 14 inclusive, and each of these wheels com 
prises a one-piece cam and number or digit 
bearing rim 38, and a locking rim 39, and two 
transfer teeth 40, all of these being permanently 
and rigidly united and rotatably supported upon 
the shaft 26; an insert 4 normally disposed con 
centrically within the can and digit rim 38 and 
having on one side thereof two Spring pressed 
pawls 42, 43, of which the pawl 42 is cooperable 
with an annular series of notches 44 formed 
within the rim 38 while the pawl 43 is cooper 
able with a V-groove 45 formed in the support 
ing shaft 26, the insert 4 also being provided 
with an annular series of peripheral recesses 46 
located beyond the open end of the rim 38 and 
having an annular series of internal notches 47 
therein; and a transfer gear 48 mounted upon 
the central hub of the insert 4 at the recessed 
end thereof and meshing with the adjacent 
transfer pinion 34 which normally is also adapt 
ed to mesh with the transfer teeth 40 of a counter 
wheel of lower order, the transfer gear 48 hav 
ing Spring pressed pawls 49 engageable with the 
insert notches 4 so as to impart rotation to the 
insert 4 in one direction. 
Each of the digit bearing rins 38 has a local 

cut-out or can recess 50 and a series of numerals 
5 ranging from zero to nine, and the transfer 
teeth 40 and cam recess 50 of each unit are con 
stantly located in the same predetermined posi 
tion with respect to the same number 5 on the 
rim 38 thereof. The numbers 5, the recesses 46, 
and the notches 44, 47 are equally spaced around 
the axis of the number wheels, and the locking 
rim 39 of each wheel has a recess adjoining the 
teeth 40 of the corresponding wheel assemblage, 
which under certain conditions is cooperable with 
elongated teeth on the adjacent transfer pinion 
34 so as to lock the digit rim 38 of a lower order 
wheel to the transfer gear 48 of the adjoining 
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higher order wheel. The recesses 46 of the in 
serts 4 are engageable by fingers 52 formed in 
tegral with the pinion supporting yoke member 
32 when the member is swung about its pivot 3 to 
withdraw the pinions 34 from the transfer gears 
48, as clearly shown in Fig. 3, and the member 
32 is constantly urged to swing into normal posi 
tion as indicated in Fig. 2, by means of one or 
more tension springs 53 coacting with latch levers 
54 engageable with pins 55 on the member 32 
and cooperable with long teeth of the pinions 34 
to prevent rotation thereof when these pinions 
are out of mesh with the transfer gears 48, as 
shown in Fig. 3. The yoke member 32 is addi 
tionally urged to swing upwardly by means of a 
tension spring 55' as shown in Fig. 1. The rollers 
35 carried by the yoke 3 through the shaft 36, 
are engageable with all of the cam recesses 50 
when the latter are brought into lateral aline 
ment as shown in Fig. 2, and the yoke has an 
integral end projection 56 and is constantly urged 
to swing upwardly about its pivot shaft , by 
means of a tension spring 57 connecting the 
swinging end of the yoke 37 with a fixed pin 58. 
The pinion supporting yoke 32, and the roller 
supporting yoke 37 are thus constantly urged 
toward the position shown in Fig. 2, by the springs 
53, 55, 57, respectively, when the counter wheels 
28, 30 are being operated normally by the power 
drive shaft 2. 
My improved power trip which replaces the 

spring trips heretofore used, is shown in Fig. 5, 
and comprises a curved lever 59 pivotally sus 
pended from the end wall 9 of the main frame 
8, by means of a pivot pin 60, the lever 59 having 

a lateral projection 6 extending through a slot 
in the end wall 9 and adapted for attachment 
to a signal or other mechanism for indicating 
that the predetermined count has been completed. 
The lever 59 also has an upwardly projecting ear 
upon which a latch 62 is swingably suspended by 
a pivot pin 63, and the upper end of the latch 62 
is connected by a tension spring 64 to a pin 65 
carried by the lever 59 near the pin 60. The 
lower swinging end of the latch 62 is adapted to 
be swung by the spring 64 toward the left as 
viewed in Fig. 5, either against the lateral pro 
jection 56 of the roller supporting yoke 3, or 
against an extension of the pinion supporting 
shaft 3 which is carried by the yoke member 32; 
and this portion of the latch 62 has a ledge or 
abutment 66 which is engageable by tripping pro 
jections or teeth 67 carried by the power drive 
shaft 2 when the rollers 35 engage all of the cam 
recesses 50. When this action takes place and 
the pinions 34 are in mesh with the transfer gears 
48, the roller yoke 3 will be swung upwardly by 
the spring 57 about the shaft 3 as in Fig. 2. 
During this upward Swinging of the yoke 37, 
the integral projection 56 at the end of the yoke 
37 will move rearwardly from the position shown 
in Fig. 5 and will engage the hump at the front 
part of the latch 62, and this movement of the 
projection 56 will Swing the latch about its pivot 
pin 63 toward the drive shaft 2, thus enabling 
the revolving teeth 67 to engage the abutment 66 
and to SWing the curved trip or signal actuating 
lever 59 upwardly so as to operate the signal. 
In Figs. 15 and 16 I have illustrated an improved 

modified type of trip mechanism especially adapt 
ed for cooperation with an electric switch. In 
this modified assemblage, the curved lever 69 cor 
responds to the lever 59 of the previously de 
Scribed trip, and is operable in precisely the same 
manner. The lever 69 is swingably suspended 

3 
from the end wall 9 of the frame 8 by a pivot 
pin 60, and a latch 62 is again suspended from 
the medial upper portion of the lever 69 by means 
of a pin 63 and is normally urged toward the pin 
ion shaft 3 by a spring 64. The latch 62 of this 
modification also has an abutment 66 which is 
cooperable with teeth 67 carried by the drive 
shaft 2 when the latch is swung toward the right 
from the position shown in Fig. 15, by a projec 
tion 56 carried by the roller supporting yoke 3. 
The digit wheel supporting shaft 26 is provided 
with an abutment which is rotatable by the 
shaft 26 to the position shown. A manually set 
table lever 72 is swingably supported upon the 
drive shaft 2 and has a manipulating handle 
extending forwardly beyond the frame 8, and 
this handle portion of the lever 72 has a notch 
73 which is adapted to coact with the abutment 

carried by the shaft 26, when the lever 69 is 
swung upwardly into the dot-and-dash position 
of Fig. 15, thereby locking the shaft 26 against 
rotation. Another lever 74 which is swingably 
suspended from the end wall f 9 by a pivot screw 
75, has its forward end engageable with the upper 
medial portion of the lever 69; and this lever 4 
has a rearward extension 76 while the setting 
lever 72 has a rearward extension TT, between 
which a switch actuating arm 78 is constantly 
confined as clearly shown in Figs. 15 and 16. 
The assemblage is obviously such that when the 
trip setting lever T2 is positioned downwardly as 
shown in solid lines in Fig. 15, the spring 64 will 
then hold the latch 62 against the stop shaft 3 
with the abutment 66 out of the path of revolu 
tion of the teeth 67, and the switch arm 78 will 
be held in the position shown in Fig. 16 by the 
extensions 76, 77. The latch 62 may however be 
Operated by movement of the yoke projection 56 
as previously described, and when the lever 72 is 
swung so as to bring the notch 73 into engage 
ment with the abutment 7 f, the shaft 26 will be 
prevented from rotating in a clockwise direction 
as viewed in Fig. 15. 
The electric switch of which the arm 78 consti 

tutes a part, is mounted upon a panel 79 which 
may be secured to the frame 8 near the end wall 
9, and comprises a contact carrier 80 swingably 

Suspended from the panel 79 by a terminal pivot 
8; a toggle member 82 pivotally attached to the 
carrier 80 by a pin 83 and swingably suspended 
from the panel 79 by a pivot pin 84 which also 
serves as a pivotal support for the arm T 8; a coil 
Spring 85 connecting the arm 78 with a medial 
portion of the toggle member 82; stop pins 86 for 
limiting the swinging motion of the member 82; 
and fixed terminals 87, 88 secured to the panel 
9 and having fixed contacts which are alternate 

ly cooperable with the movable contacts carried 
by the contact carrier 80. The pin 83 should 
preferably coact with a slot in either the carrier 
80 or in the member 82 in order to compensate 
for lost motion during operation of the toggle 
formed by the carrier 80 and member 82. It will 
be apparent that movement of the actuating arm 
78 from one extreme position to the other, will 
cause the spring 85 to snap the toggle from one 
extreme position to the other, and the terminals 
of the Switch may obviously be connected to the 
signal or other mechanism for indicating com 
pletion of the predetermined count, in a well 
known manner. The entire counter ascembly 
and Switch mechanism is preferably normally 
Concealed within a suitable housing or cover de 
tachably secured to the base f8 and having a 
Window opening through which the numerals 5 
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are visible, and the resetting shaft 2 is also pro 
vided with a handle or knob for facilitating re 
setting of the counter wheels 2, . 
While the normal operation of the improved 

counter and trip mechanisms will be relatively 
apparent from the foregoing description of the 
details of construction, this normal operation will 
again be generally described. As previously in 
dicated, the improved counter assemblage is es 
pecially adapted to effect true subtraction of a 
Succession of units from a predetermined total 
number count, and both the mechanical trip and 
the electric signal switch are automatically oper 
able by power derived from the driving shaft 2, 
when the predetermined count has been attained. 
When the counter is to be used for this purpose, 
it is first necessary to set the individual counter 
wheels 28, 30 so as to present the selected total 
number through the window of the housing cas 
ing, and this setting may be accomplished both 
by manually rotating the wheel supporting shaft 
26 and by rotation of the individual numeral 
bearing rims 38 relative to their transfer gears 48. 
The shaft 26 may be rotated manually so that all 
of the number wheels 28, 30 will be rotated in a 
direction corresponding to that in which the 
Wisels travel during normal subtraction count 
ing. When the shaft 26 is thus manually rotated, 
the pawls 3 of the Several number wheel assemi 
blages will engage the V-groove 45 in the shaft, 
and will cause the inserts if to revolve. The 
pawis 42 of the revolving inserts 4 will then en 
gage the notches 44 of the numeral bearing rims 
38 and will thus cause these rims to revolve in 
corresponding directions. The rims 3 may how 
ever be revolved manually about their inserts 4 
and independently of each other to thus permit 
initial setting of the several numeral bearing rims 
38 in any desired position. 
After the counter assembly has been thus ini 

tially set or reset, to some Selected number other 
than zero, the roller supporting yoke 3 will be 
positioned So as to retain the integral end pro 
jection 56 thereof in the position shown in Fig. 
5, and the trip latch 62 and lever 59 will be cor 
respondingly positioned to permit free revolution 
of the teeth 67 on the drive shaft 2. Some of 
the rollers 35 will then ride on the peripheral sur 
faces of the rims, while others may be disposed 
adjacent to the can recesses 5 of the correspond 
ingrims, and the pinions 34 are normally in mesh 
with the transfer gears 48. As the drive shaft 
2 is rotated, rotary motion is transmitted there 
from through the worn 22 and worm wheel 2 to 
the transmission shaft 23, and from this shaft 
through the worn 25 and worm wheel 2 to the 
transmission member or clutch 29. The clutch 
29 transmits constant rotary motion to the num 
ber wheel 28 of lowest order, and the rotary no 
tion thereof is intermittently transferred from the 
transfer teeth of each of the lower Order num 
ber wheels through the intervening transfer pin 
ions 34 to the transfer gears 4 of the adjoining 
higher order wheels, whenever a subtraction of 
ten units is being completed by the adjoining 
lower order wheel. This subtraction of units, 
tens, hundreds and thousands continues until the 
total predetermined subtraction has been at 
tained, whereupon all of the can recesses 5 will 
be brought into lateral alinement with each other 
and the rollers 35 enter the alined recesses. The 
yoke 3 will then swing upwardly about the pin 
on shaft 3, and the end projection 56 thereof 
Will swing the latch 62 rearwardly about its sus 
pension pin 63 thereby causing one of the con 

stantly revolving teeth B to engage the abutment 
and to lift the trip lever thus actuating the 

signal or stopping the machine. 
While the pinions 34 are normally in mesh 

with the transfer gears , they may be disen 
gaged from these gears so as to permit unre 
strained rotation of the rims 88 for quick preset 
ting, by merely swinging the yoke 87 and the 
yoke member 32 downwardly to the position 
shown in Fig. 3. The fingers 52 which are carried 
by the pinion supporting member 2, will then 
enter the notches 46 of the inserts 4 and will lock 
the inserts against rotation. With the inserts 
4f thus positively locked, and the pinions 4 out 
of the path of revolution of the transfer teeth 
4, the numeral bearing rims 3D may be freely 
revolved about their inserts 4; and when the 
yokes 37, 32 are again released, the pinions 34 will 
be brought into mesh with the transfer gears 
by the springs 53, 55", 57. It is also to be noted, 
that when the pinions 4 are disengaged from 
the teeth of the transfer gears 48 as above de 
scribed, the levers 54 lock the pinions 34 against 
possible rotation about the shaft 3, thus always 
insuring proper intermeshing of the teeth when 
the pinions 34 are elevated. 
The normal operation of the electrical trip 

and switch mechanism should be clearly apparent 
from the previous description, and the power 
actuation of the trip mechanism by the teeth 67 
of the drive shaft 2 f, insures quick and positive 
action upon completion of the predetermined 
count. True subtraction is definitely assured by 
virtue of the improved construction of the nun 
ber wheels, and especially by virtue of the fact 
that the digit or numeral bearing rims 38 are 
formed integral with or are rigidly attached to the 
corresponding locking portions 39 and transfer 
teeth 40. This provides a positive and definite 
relationship between the numerals 5 and the 
transfer teeth 40, and does not permit a relative 
displacement of the numerals 5 and transfer 
teeth 4 as in former counting mechanisms of this 
type. The can recesses 50 are also definitely lo 
cated with reference to the numerals 5, thereby 
insuring positive and quick actuation of the trip 
mechanism, when the predetermined count has 
been attained. The improved number wheels are 
moreover relatively simple and compact in con 
struction and may be readily manufactured, and 
the notches 46 in the inserts 4, provide simple 
and effective means for locking these inserts 
against displacement when the pinions 4 are dis 
engaged from the transfer gears 48. 
From the foregoing specific description, it will 

be apparent that the present invention provides 
an improved counter which is simple, durable and 
compact in construction, and which is moreover 
capable of effecting rapid and accurate indica 
tion of the completion of any predetermined 
count. The improved mechanism is especially 
adapted to insure true Subtraction of successive 
units from a selected total, and is capable of use 
for diverse purposes. As previously indicated, an 
important feature of my present invention is the 
rigid connection between the digit bearing rim 38 
and its transfer teeth 40 in each counter unit; 
and another important feature is the provision 
of a resetting pawl 43 which is angularly adjust 
able about the axis of the shaft 26 and relative 
to the corresponding digit rin 38 and transfer 
teeth 40 of each unit. While I have described the 
drive shaft 2 as being continuously rotatable, 
this shaft may in some cases be intermittently 
rotatable, or even oscillatory, depending upon the 
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nature of the counting Operation. The assemi 
blage is not subject to interference with the ac 
curacy of the count, due to vibration or jarring 
thereof, and may be conveniently reset to any 
desired predetermined position. 

It should be understood that it is not desired 
to limit the present invention to the exact de 
tails of construction or to the precise mode of op 
eration herein shown and described, for various 
modifications within the scope of the claims may 
occur to persons skilled in the art. 

I claim:- 
1. In combination, a shaft, a series of counter 

wheels rotatably supported by said shaft, each 
wheel having a digit rim and transfer teeth at 
One end thereof, and each wheel having an in 
sert within its digit rim and a transfer gear at the 
opposite end thereof, transfer pinions each nor 
mally engaging a transfer gear of a higher order 
wheel and being engageable with the transfer 
teeth of the adjacent lower order wheel, and 
means for effecting disengagement of said pinions 
from said transfer gears and for simultaneously 
locking said inserts against displacement. 

2. In combination, a series of counter wheels 
rotatable about a common axis, each wheel hav 
ing a numeral bearing rim and transfer teeth 
formed integral therewith, and each wheel having 
an insert within its rim and a transfer gear con 
nected thereto by ratchet gearing, transfer 
pinions each normally engaging a transfer gear 
of a higher order wheel and being engageable 
with the transfer teeth of a lower order wheel, 
and means for effecting disengagement of Said 
pinions from Said transfer gears and for simul 
taneously locking said inserts against rotation. 

3. In combination, a Series of counter wheels 
rotatable about a common axis, each wheel hav 
ing a numeral bearing rim and transfer teeth 
formed integral therewith, and each wheel having 
an insert within its rim and a transfer gear con 
nected thereto by ratchet gearing, transfer 
pinions each normally engaging a transfer gear 
of a higher order wheel and being engageable 
with the transfer teeth of a lower order wheel, 
means for effecting disengagement of said pinions 
from said transfer gears and for simultaneously 

5 
locking said inserts against rotation, and means 
for locking said pinions against rotation when 
disengaged from said transfer gears. -- 

4. In combination, a series of counter wheels 
rotatable about a common axis, each wheel have 
ing a numeral bearing rim and transfer teeth 
rigidly associated with said rim, and each wheel 
having'an insert rotatable in one direction with 
in its rim and a series of peripheral notches be 
yond said rim, a transfer gear connected to each 
insert by ratchet mechanism, transfer pinions 
each normally engaging a transfer gear of a 
higher order wheel and being engageable with the 
transfer teeth of a lower order wheel, a support 
for said pinions movable to disengage said pinions 
from said transfer gears, and means carried by 
said support and engageable with said notches 
to lock said inserts against rotation. 

5. In a counter, a series of counter wheels ro 
tatable about a common axis and each having a 
rim bearing numbers from Zero to nine, transfer 
teeth fixed to each rim in the same relationship 
to the Sane number as on all other rins of said 
Series, an insert confined within each rim of each 
wheel and secured thereto by one-way motion 
transmission mechanism, a transfer gear con 
nected to each insert by one-way motion trans 
mitting mechanism, and transfer pinions each 
normally engaging a transfer gear of a higher 
Order wheel and engageable with transfer teeth 
of a lower Order wheel. 

6. In a counter, a series of counter wheels nor 
mally rotatable about a common shaft and each 
having a numeral bearing rim and transfer teeth 
rigidly associated with said rim, an insert dis 
posed within each of Said rims and having means 
for imparting rotary motion to the correspond 
ing rim while permitting relative reverse rotation 
of the rim and insert, each insert also having 
means COOperable with Said shaft for imparting 
rotation from said shaft to said insert and from 
Said insert to its rim for resetting purposes, and 
a transfer gear cooperating with each of Said in 
Serts for normally rotating the rim and transfer 
teeth associated therewith about said shaft. 

MARK M. HENNESSY. 
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