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1 
This invention relates to new and useful im 

provements in computing and recording machines 
and has particular reference to improvements in 
devices thereon for sensing the value-positions of 
the wheels of a totalizer especially when it is de 
sired to print totals automatically. 

ihe main object of the invention is to provide a 
simple, efficient, and economical sensing device 
in which the sensing can take place Without the 
use of the conventional sensing fingers. 
A further object is to permit sensing of the 

numerical orders of a totalizer in succession with 
out mechanical Or electrical contact between the 
totalizer orders and the sensing device except 
just at the time of sensing whereby wear and tear 
on the parts is avoided, faulty action due to fail 
ure of proper contact is avoided and retardation 
of the carriage due to frictional contact between 
the parts during ordinary movement of the car 
riage to and fro is eliminated. 
A still further object is to provide a sensing 

device in which a much smaller Sensing disk may 
be employed than now in use thereby avoiding a 
certain amount of overthrow which is sometimes 
responsible for a tendency to lock up the actuator 
mechanism. Smaller disks are also of advantage 
with respect to better visibility of the numerical 
dials of the accumulator. 
Further and more specific objects, features, and 

advantages Will more clearly appear from a con 
sideration of the specification hereinafter espe 
cially when taken in connection with the accom 
panying drawings which form part of the Speci 
fication and which illustrate a present preferred 
form which the invention may aSSune. 

Ir its more general aspects, the invention in 
cludes a sensing head on which are disposed a 
plurality of projectable sensing members Suitably 
connected in the circuit of the machine. These 
merbers are actuated each time the carriage is 
escaped to a new position and are moved forward 
simultaneously and sense or contact With the sur 
face of a settable element Such as a disk rotatably 
associated with the numeral wheel, the value of 
which is to be printed, and which wheel has just 
been moved to position to print such value. The 
disk associated with each wheel may have con 
tacts thereola positioned in accordance with the 
setting of the wheel and each time the sensing 
elements are projected one or more of them en 
gage a contact, and complete a circuit through 
the totalizer which is grounded. In one form, the 
projectable members are moved by association 
with a plurality of reed-like armatures of a mag 
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are respectively connected. The magnet is in a 
circuit which is closed as each order of the total 
izer reaches the sensing position but is opened as 
the carriage escapes from said position. 
More particularly in One form the settable ele 

he tS on the totalizer which are contacted by the 
projectable elements on the sensing head are each 
provided preferably With a pair of contacts oppo 
sitely disposed on the periphery of the settable 
eleinent. One of these contacts is adapted to 
contact With one projectable element at a time 
and the other is adapted to contact with two pro 
jectable eiements at a time for reasons which will 
be apparent hereinafter, The settable disks are 
geared to rotate 360 degrees for each complet? 
rotation of the numeral wheel to which it is coal. 
nected. 

Still more particularly the projectable elements 
on the sensing head are arranged preferably in a 
radial manner to advance and contact the circular 
periphery of each disk as it is presented for sens 
ing. There is a series of projectable elements. 
Alternate elements are connected through nor 
mal contacts on a relay to a series of numeral 
magnets, and intervening elements are connected 
to the relay itself. When the relay is energized 
it changes its contacts to connect another series 
of nunneral magnets in circuit. When the disk 
has been rotated and that contact is in the sens 
ing Zone, which contact engages only one pro 
jectable element at a time, it engages the alter 
nate series of elements which are directly con 
nected normally to the given series of numeral 
magnets such as 0, 1, 2, 3, and 4. When the disk 
is rotated and that contact is in the Sensing Zone, 
which contact engages two projectable elements 
at a time, this so-called double contact will there 
fore successively engage the elements as follows: 
0-relay, 1-relay, 2-relay, 3-relay, and 4-relay. 
The energization of the relay simultaneously with 
contact with the 1 element will cause the relay to 
shift its contacts and connect the 5 numeral mag 
net with the element which normally is connected 
to the 1 numeral magnet. Similarly the 6, 7, 8, 
and 9 numeral magnets are placed in circuit as the 
double contact moves across the Zone. 

it is to be noted that no circuits are made and 
no mechanical contacts are encountered as the 
carriage moves unless the main Switch is closed 
and then only at the time that the carriage has 
moved to place a given order in position to be 
Sensed, and this Sensing is for a moment only, 
after which the projectable sensing elements are 
withdrawn automatically. Therefore there is no 

netto which armatures the projectable members 55 mechanism and are no parts to retard the move 
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ment of the carriage in either direction and no 
chance of failure of making contacts while parts 
are moving as in the machines in which sensing 
fingers are engaged at all times with lugs on the 
totalizer disks. 
This invention is an improvement of the type of 

Sensing head and device shown in British Patent 
No. 559,880/41 and is adapted to be used in ma 
chines of that general type and employing the 
general type of circuits there shown. A machine 
of that type modified for use in accounting in 
terms of American money instead of English 
Would naturally have simpler circuits although 
they would be generally and fundamentally 
similar. The circuits shown herein are drawn to 
Show the fundamental circuits for printing 
numerals but certain associated circuits provided 
for other operations are not shown for the sake 
of simplicity. 
Two preferred forms of the invention are 

illustrated in the drawings of which 
Fig. 1 is a vertical transverse cross section 

taken on the line ?- of Fig. 3, showing a settable 
disk in the zero position; 

Fig. 2 is a vertical transverse cross section taken 
on the line 2-2 of Fig. 3, with the parts in the 
Same position and showing details of the magnet 
and arnature reed construction; 

Fig. 3 is a horizontal cross section taken on the 
line 3-3 of Fig. 1 showing the manner of sup 
porting the magnet and the projectable sensing 
elements; 

Fig. 4 is a partial elevation of the front of the 
totalizer, showing the sensing disks; 

Fig. 5 is a partial elevation of the face of the 
Sensing head past which the wheels of the 
totalizer move; 

Fig. 6 is a Semi-diagrammatic view of a settable 
disk in the 2 position and in contact with the 2 
Sensing element; 

Fig. 7 is a Similar view of the disk in the 8 
position and in contact with the 3 element and 
the relay element associated therewith; 

Fig. 8 is a diagrammatic view of a modified form 
of settable disk; 

Fig. 9 is a sketch of the modified disk in the 2 
position; 

Fig. 10 is a similar view of the modified disk in 
the 8 position; 

Fig. 11 is a diagram representative 
circuit involving the invention herein; 

Fig. 12 is a partial elevation of a still further 
modification of the settable disk and the pro 
jectable elements; and 

Fig. 13 is a diagram representative of a basic 
circuit modified to employ the form of device 
shown in Fig. 12. 

In the operation of the standard Remington 
bookkeeping typewriter of the general type shown 
in the above mentioned British patent, it is known 
that as the operator enters items on the sheet of 
a ledger, for instance, these are entered in the 
vertical totalizers and at the same time are 
Sequentially entered in one or more croSS total 
izers so that at the end of the horizontal line of 
entries the total of the line entries are set up 
in the cross totalizer and may then be printed 
cut of the same on to the sheet. This is 
done by tabulating the carriage to the total 
Writing column and then passing the cross total 
izer in front of a sensing head, step by step, so 
that the values in each order of the totalizer 
are presented for Sensing and the Order values 
printed on the sheet. 
A totalizer of this type, embodying my improve 

of a basic 
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4. 
ments, is shown in the drawings and is numbered 
2. This has the usual number-dial wheel 2, an 
intermediate wheel 22, and the carrier wheel 23 
respectively in mesh. The Wheel 23 is engaged 
Sequentially by the master wheel (not shown) of 
the well known actuator (also not shown) as the 
totalizer is moved step by step into position to 
permit each carrier wheel to mesh with the master 
Wheel in the manner described in the above men 
tioned patent. A disk 24 is shown preferably 
of insulating material and provided with a small 
pinion 25 meshing with the interiinediate gear 22 
above mentioned. A conducting plate 28 is 
fastened to the side of each disk 24 and is in 
contact with the shaft 27 on which the disk 24 
is mounted. Since the cross totalizer is pref 
erably grounded these metallic contact plates 
which are connected to each settable disk of each 
order of the totalizer are connected to ground for 
the reasons which will later be apparent. 
The opposite ends of each plate 26 are bent over 

the periphery of the disk as at 28 and 29 to form 
peripheral contact elements, the element 29, in 
the form of the invention shown in Fig. 2, being 
twice as long circumferentially as the opposite 
contact element 28. The various wheels just 
described together with the settable disks and 
Shafts are mounted within the totalizer and Suit 
ably supported by the side plates 33 of the total 
izer. The gearing ratio between the wheels men 
tioned is such that as the dial wheel 2 makes a 
complete revolution in being positioned to suc 
cessively represent the numbers from 0 to 9, the 
disks 24 also make a full rotation so that settable 
disks 24 associated with the several dial wheels 
are thus set to represent the same values as those 
in the dial wheels. As shown the disks are turned 
through 80 degrees in being positioned to repre 
sent five different values and through another 
180 degrees in being positioned to represent the 
remaining five values thus requiring a full revolu 
tion in being set to represent the entire ten 
values from 0 to 9 inclusive. In the drawings, in 
Fig. 1 the settable disk is shown in the position 
for the sensing of the digit 0 registered in the 
asSociated numeral dial. It is clear that the disk 
in moving from one numeral position to the next 
One Will move through an angle of 36 degrees. It 
is also clear that when the contact element 28, 
shown in Fig. 1 in the Zero position, has moved 
through five steps, the contact element 29 of 
double width will then occupy the same position 
as is occupied by the contact element 28 in Fig. 1. 
she reason for the difference in the width of these 
two contact elements Will now be explained, and 
it is understood that this particular relation is 
only used in the form shown in Fig. 1 since the 
same effect can be obtained in another manner as 
illustrated in the modification of the sensing disk 
ShOWn in Fig. 8. 
As shown particularly in Figs. 1, 2 and 3, a 

sensing head similar to that in the patent above 
mentioned is disposed on the frame of the ma 
chine in a fixed position and is provided with a 
casing comprising side plates 3 and arcuate 
cover plate 32. The plates are preferably secured 
to cross rods such as 33 which are normal in the 
Remington machine. An arcuate pole piece 34, 
as shown in Fig. 2, has a curvature concentric 
with the curvature of the periphery of the set 
table disks 24 but is spaced therefrom a suitable 
distance so as to permit the disks 24 with the 
cross totalizer 20 to travel back and forth in 
front of the pole piece without any contact there 
between under normal circumstances. This pole 
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piece is formed with parallel side plates. 35 and 
35 the first of which is fastened to the left hand 
side plate 3 (Fig. 3), in any Suitable manner, 
with an intervening strip of insulating material 
37. The other plate 36 is connected to the other 
side plate 3' by means of an arcuate channel 
shaped insulating plate 38 which is used to Sup 
port certain projectable Sensing elementS Which 
will later be described. Connected to this pole 
piece 34 and disposed in a horizontal plane, as 
seen in Fig. 2, is a core 39 around Which is dis 
posed an electromagnet coil 40. The rear end 
of the core 39 supports another pole piece A 
concentrically disposed with respect to the pole 
piece 34. This magnet coil 40 is adapted to be 
energized for a purpose later to be described and 
is connected into the circuit of the machine in 
a manner generally indicated in the basic gen 
eral type of circuit shown in Fig. 11. 
When the magnet coil 49 is energized, it creates 

a flux in the pole pieces and this flux tends to 
attract a series of armatures 42 which are con 
nected to spring-like reed members 43 (see Figs. 
2 and 3). These reeds 43 are fastened at one 
end to the insulated plate ring 37 and are dis 
posed as shown at regular intervals around the 
periphery thereof. They extend from their an 
chored end across to a point adjacent the insul 
lating arcuate bracket plate 38 with the arma 
tures 42 dependent therefrom and lying rela 
tively close to the pole piece 4. The movable 
Outer end of each reed 43 is adapted to bear 
against the Upper dome shaped end is of a ne 
tallic projectable element such as a rod 45 which 
is guided in suitable openings in flanges 48 and 
47 of the plate 38 and is held in a normal posi 
tion, shown in Fig. 3, by a spring 48 disposed be 
tween one face of fange 47 and the inner face 
of nut 49 on the rod 45. The attraction of the 
armature 42 toward the pole piece 4 when the É 
magnet coil 4 is energized will press the outer 
end of the reed 43 against the end of the rod 45 
and project the rod forward toward the totalizer 
settable disk 24. As will be apparent later this 
action takes place after the carriage has been : 
stepped to place a given order over the master 
wheel of the actuator and the printing of the 
value in the particular order is about to take 
place. The plane of movement of the elements 
or rods 45 is the same as that of the master 
Wheel of the actuator on the frame of the ma 
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chine (not shown) and therefore when the rods 
are projected they will contact the periphery of 
a disk E in an order which is in operative posi 
tion with respect to the actuator. Whichever 
one or more of the rods (being metallic) engage 
contacts on the periphery of the disk will make 
circuit connections as will be explained later. 
When the magnet coil 4 is deenergized, the reeds 
will spring back to normal position and the rods 
45 will be moved back to normal position by the 
springs 48. 

Referring to Fig. 1, the settable disk shown is 
disposed in the so-called 0-5 position. As stated 
before, these disks are moved through an angle 
of 36 degrees in moving from one numeral po 
sition to the next higher one. For example, in 
Fig. 6, which represents a disk in enlarged form, 
it is shown moved 72 degrees from the 0 position 
shown in Fig. 1 to the 2 position and the related 
projectable element 45 is shown advanced into 
engagement with the contact plate 28 on the 
disk. 

In Fig. 7 the same disk is shown advanced to 
the so-called 8 position with the contact plate 29 
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6 
on the disk engaged by two adjacent rod elements 
45 for circuit purposes to be described. In this 
position the disk has been moved 288 degrees 
from the original 0 position shown in Fig. 1. 
From what has been thus far described as to 

the structure and operation and referring to Fig. 
1 for purposes of illustration, it will be clear that 
as the disk 24 shown in the zero position moves 
at each step through an angle of 36 degrees from 
that step to the succeeding steps it will bring its 
contact element 28 Successively in front of alter 
nate projectable elements or rods numbered from 
0 to 4 inclusive, as it advances through a travel 
of 180 degrees clockwise. Therefore in the first 
five positions of the disk it can make contact to 
establish a circuit relation between itself and the 
Successive 0-4 rods 45. When the disk has 
reached a position 180 degrees removed from that 
shown in Fig. 1 it will be apparent that the double 
width contact element or plate 29 will then be in 
the position occupied by the contact 28 in Fig. 1 
but because of its double width it Will be able to 
nake circuit contact with two adjacent projecta 
ble rods 45 when these rods are moved forward. 
This is illustrated in Fig. 7 for the 8 position. 
As will be explained later and with reference to 
Fig. , the second, fourth, sixth, eighth, and 
tenth of the rods 45 are connected in circuit in 
parallel and when they make contact with the 
plate 29 will cause the energization of a relay 
later to be described to shift contacts on said 
relay So as to prepare the circuits to the printing 
magnets to print the numbers from 5 to 9 inclu 
Sive. Therefore it is to be observed that When 
the narrow contact 28 moves across in front of 
the rods 45 in its semi-circle of movement it will 
cause the printing of any number from 0 to 4 
and when the broad contact plate 29 moves in 
its semi-circle of movement across in front of 
the rods 45 it will enable the numbers 5-9 to be 
printed. The detailed manner in which this is 
electrically accomplished will be later described. 
According to the form shown in Fig. i. it will be 

observed that there are ten projectable elements 
or rods 45. In the modification shown in Figs. 
8-10 which will now be described, a form is shown 
which reduces the number of projectable ele 
ments to six thus reducing the load on the magnet 
coil 40. This is in the main achieved by reducing 
the number of rods 45 but increasing the number 
of contacts on the disks 24 along one semi-circu 
lar portion of their periphery as will be explained. 
As shown in Fig. 8, the disk 24 is now provided 
with the contact plate 26 which has the same 
Oppositely disposed contact portions 28 and 29 
Only in this form these portions are of the same 
width. Disposed between these contact portions 
on the right semi-circular portion of the periph 
ery of the disk are a series of contact plates 50 
Offset 18 degrees from the plates 29 and 29 and 
Spaced 36 degrees from each other. Together 
With the plates 28 and 29 these plates 5 are con 
nected to the plate 26 which as stated before is 
grounded through the totalizer, 
From a consideration of Fig. 8 it will therefore 

be clear that when the parts are in the position 
shown, the forward projection of the rods 45 will 
permit the one which represents the 0 printing 
magnet circuit to contact plate 28. In the next 
succeeding four positions of the disk the contact 
28 will engage the 1, 2, 3, and 4 sensing rods as is 
evident. However, when the plate 28 has trav 
eled through an arc of 180 degrees from the posi 

75 tion shown in Fig. 8, then there will be no rod 45 
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opposite it but there will be a rod opposite the 
plate 29, namely the normally number 0 sensing 
rod, since the plate 29 will then be in the position 
now shown occupied by the plate 28. It is also 
clear that when the plate 29 is in this latter posi 
tion, the lowermost plate 50, as indicated by the 
letter A as seen in Fig. 8 will then be moved up 
ward to a point just 18 degrees to the left of the 
vertical. In this position it will be able to engage 
with a projectable rod 35 which is nominated 
Rel in Fig. 9 and which causes the energization 
of a shift relay to cause the printing of a 5 instead 
of a zero. It will also be evident that as the plate 
29 is then moved in successive steps clockwise 
frora this position it will be placed in position to 
contact a projectable number representing ele 
ments , 2, 3 and 4 and at the same time one of 
the successive plates 5 as B, C, Daad E will also 
be positioned to be contacted by the rod nomi 
nated Rel just as heretofore in the case of A, thus 
causing a shift of the relay in each case and caus 
ing the printing of the numbers 6, 7, 8, and 9. 
In FigS. 8 and 9 it will be seen that I have indi 

cated the position of the projectable rods nomin 
ated 0-5, 1-6, 2-, 3-8, and 4-9 representing these 
numbers and printing one or the other of each 
pair depending upon in which semi-circle of 
movement the disk 24 happens to be at the time. 
in other words, during the first 180° the plate 28 
contacts the projectable rods 45 from 0-4 whereas 
in the Second 180° the plate 29 contacts the pro 
jectable rods 45 from 0-4 while at the same time 
the plates 5 from A to E respectively contact the 
projectable ineinber Rel to form the necessary 
double contact to complete the circuit to print 
5-9 inclusive. 

Referring to the drawings in Fig.11 which rep 
resents a simple basic circuit involving this new 
sensing device it is to be understood that this cir 
cuit only shows and relates to those parts thereof 
necessary to be disclosed in Order that the order 
Walues may be Sensed and printed. AS Shown in 
the drawings wires are connected to the fixed ends 
'of the spring reeds 43 in any suitable manner. 
From the reeds 43 representing number 0-5, 1-6, 
2-7, 3-8, and 4-9 wires such as 5 lead to respec 
tive mid-contacts 52-56 of a shift relay 57. This 
relay 5 is energized over a circuit from a source 
-of power marked plus through normally closed 
contacts 58 adapted to be opened momentarily by 
the escapement of the carriage from one position 
to another in stepping. These contacts are closed 
when any given totalizer Order is presented for 
the Sensing of its values. The circuit then passes 
through normally closed contacts 59 which are 
only opened momentarily when the regular full 
stroke mechanism of the typewriter is operated. 
The circuit then passes through the relay 5, over 
wire 60 to all of the reeds. 43 marked with an R in 
Fig. 11 indicating that they are the relay reeds 
and they are interposed between the number rep 
resenting reeds as above inentiohed. The circuit 
is then completed through the projected rods 
which make contact with a contact plate on the 
disks 24 through the totalizer to the ground there 
O. 

At the time the escapennent and full stroke con 
tacts 58 and 59 are closed, which is when the 
carriage brings a totalizer order wheel into posi 
tion to engage the master wheel, the sensing unit 
coil 4G is also energized over wire St and this 
causes all the reeds to be pulled in thus projecting 
the rods 45 at the same time. Those that contact 
plates on the disk then in position will establish 
circuits and those that do not will merely contact 

8 
with the insulating material of which the disk 24 
is formed. 
The sensing unit coil 40 when energized closes 

a further pair of contacts 75 in the embodiment 
5 of the invention shown in Fig. 11. The upper one 

cf the contacts 75 is connected to ground while 
the lower is connected to one terminal of the 
winding of relay R9. Each time the sensing unit 
coil 49 is energized, contacts 15 close and operate 
relay R9 over a circuit from ground at contacts 
75, circuit , winding of relay R9, circuits 73 and 
2, contacts 59 and 58 to the source of potential 

connected to the latter contacts. When relay R9 
operates, its contacts 68 close and connect the 
common circuit of the printing magnets 0 to 9 
to the source of positive potential at contact 58 
as will be described with greater detail below. 

It is clear that, from what has already been 
stated, while the disk 24 is in the first half of its 
movement and represents numbers from 0-4 in 
clusive, when the rods 45 are projected as above, 
one of these rods representing one of these num 
hers will contact the plate 28. Let us say the disk 
is in the 2 position as illustrated in Fig. 6. Then 
when the order is moved to the plane of the 
:aster Wheel and the rods 45 of the sensing head, 
the contacts which have opened during the move 
inent are now closed and the sensing magnet coil 
A is energized causing all the rods 45 to move for 
Ward. in this setting only the rod representing 
the number 2-7 will contact the plate 28 and the 
following circuit will be established. 
From ground at the totalizer, through the con 

tact plate 28 (Fig. 6) on disk 24, rod 45 in the two 
position, wire 5 to mid-contact 54 of relay 57. 
This relay is not energized since in the first half 
circle of movement of the disk 2: no rod 35 con 
nected to relay 5 will be engaged by the contact 
On the disk 24. Hence the circuit will then lead 
from contact 54 through lower contact over wire 
62 to mid-contact 63 of a relay RW which is the 
ordinary regular tens complement relay shown 
in the above patent. The circuit then paSSes nor 
mally then over Wire 64 to mid-contact 65 of a 
relay RW which is the usual nines complement 
relay, thence over wire 66 to printing magnet 2, 
then over wire 67 through contacts 68, closed by 
relay R9, wire 89, to mid-contact 7 of relay 57 
(now deenergized), through lower contact , wire 

50 72 to the contacts 59, 58 and thence to power. It 
is obvious that a similar circuit can be traced for 
any of the numbers from 0-4 inclusive. 

Naturally if the total in the machine is negative 
then in accordance with the well known operation 

55 of the Remington Bookkeeper as set forth in the 
above mentioned patent, the relays RV and RWI 
will operate to change the connections to print 
nines- and tens-complements respectively in their 
proper place and tinae in the cycle of operation. 

60 A brief consideration of the circuits Will show 
how the energization of these relays will effect 
these circuit connections without the necessity of 
a detailed description thereof herein. 
Thus far there has been discussed the circuit 
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65 operation for printing when the totalizer disks 
24 are positioned in any amber representing 
position from 0-4 inciusive. However when the 
disks are positioned to represent numbers from 
5-9 inclusive then the disks will as before noted 

"70 be in the second half of their retation and the 
Contact 29 Will be effective to contact the pro 
jectable rods 5 in pairs as indicated heretofore. 
Assuming therefore that a disk is set to represent 
the value 8 in the order associated therewith, with 

75 reference to Fig. 7 of the drawings, it will be seen 
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therefore that the contact 29 will be in a position 
to engage with the rod 45 marked 3 in Fig. 1 as 
well as with the rod 45 immediately above it. 
Through the rod 3 a circuit will be established to 
the mid-contact 55 of the relay 57 and through the 
rod 45 immediately above it a circuit will be estab 
lished to the Wire 60 to energize relay 5, which 
will then be pulled up and the mid-contact 55 
will then be engaged by the upper associated con 
tact 6 instead of the lower one and the circuit, 
can then be traced through the Wires to relay RW 
and relay RW to printing magnet 8 instead of 3 as 
normally would be the case if the relay 57 were 
not energized. This same procedure proceeds 
similarly for the other numbers from 5-9 inclu 
SWe. 
In regard to the Operation of the machine when 

it is equipped with the form of disk 24 shown in 
Figs. 8-10 it will be obvious that in this case the 
Wire 60 in Fig, 11 will connect with the top reed 
3 only, marked R, and whenever a number from 
5-9 inclusive is being sensed there will always be 
a contact 5) in line With this rod 45 to cause the 
energization of the relay 57 when the rods are 
Simultaneously projected by the energization of 
the sensing unit magnet when the contacts 58 
and 59 are closed as the carriage comes to rest 
after it has been stepped to a new position. It is 
to be understood that the contacts 68, above re 
ferred to, extending from all the printing magnets 
to the common mid-contact TC on relay 5 are 
adjusted SO aS not to close until after the IOWei 
contact 7 associated with 7 breaks if the relay 
57 is to be energized. This insures that the print 
ing circuit through contacts 68 is not established : 
at that point until after the relay 5 has started 
to move so that misprinting can not occur. 

Referring to the modified form of the invention 
shown in FigS. 12 and 13, it is to be observed that 
the shift relay 5 has been eliminated as well as : 
the relay R-9 and associated contacts. In this 
form the settable disks on the totalizer are pro 
vided with two contacts 28' and 29' the latter dis 
posed 198 degrees clockwise around the periphery 
of the disk from the forminer. 
The projectable sensing rods 45 as seen in Fig. 

12 are now connected to the printing magnets 
through relays RV and RW without using the 
shift relay 57. As noted the first, third, fifth, 
seventh, and ninth of these rods leading from the 
bottom are connected to the printing magnets 
representing the values 0, 1, 2, 3, and 4 whereas 
the second, fourth, sixth, eighth, and tenth are 
connected to the printing magnets representing 
the values 5, 6, 7, 8, and 9. The contacts 28' and 
29' are shown in full lines in the position to Sense 
a Zero. in the totalizer and in dotted lines to Sense 
an 8 in the totalizer. It is to be remembered that 
the disk at, each step moves. 36 degrees and that 
the rods 45 are spaced 18 degrees apart from each 
other. Therefore it is clear that as the contact 
28' moves from the Zero position by 36 degree 
steps it will thereafter successively contact with 
the 1, 2, 3, and 4 rods, in the next step beyond 
the 4 rod the contact 23' will move beyond the 
rods but at this time the contact 29' Will then 
be in contact with the 5 rod and as it advances in 
steps of 36 degrees each it Will successively Con 
tact, the 6, 7, 8, and 9 rods. This form of the 
invention therefore does away with the need for 
a shift relay and the relay R9 and associated con 
tacts but at the same time does have to employ 
all ten of the projectable rods 45. 
While I haye described what I consider to be 

highly desirable embodiments of my invention, it 
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is obvious that many changes in form could be 
made wtihout departing from the Spirit of my 
invention, and I, therefore, do not limit myself to 
the exact form herein shown and described, nor 
to anything less than the Whole of Iny invention 
as hereinbefore set forth, and as hereinafter 
claimed. 
What I claim as new, and desire to Secure by 

Letters Patent, is: 
1. In a machine of the class described having 

a plurality of numerical wheels and associated 
settable disks to be sensed, the combination of a 
pitiality of projectable sensing elements to be 
moved toward each disk as it is presented for 
Sensing, diametrically disposed contact members 
on said disks to be disposed according to the 
value of the setting in the numeral wheels, one 
of said contact members adapted to engage two 
adjacent projectable members at one time and 
he other adapted to engage only one of said 
projectable rembers at a time. 

2. In a machine of the class described having 
a plurality of nurnerical Wheels and associated 
Settable disks to be sensed, the combination of a 
jiurality of projectable sensing elements to be 
moved toward each disk as it is presented for 
sensing, diametrically disposed contact members 
On Said disks to be disposed according to the value 
of the setting in the numeral wheel, one of said 
contact meinbers adapted to engage two adjacent 
projectable meinbers at one tinne and the other 
adapted to engage only one of said projectable 
manibers at a time, alternate projectable mem 
bers being connected to normally closed contacts 
of a, irelay, the intermediate projectable members 
all being connected to said relay, Said relay in 
normal condition making connections to one set 
of nuneral magnets and when energized mak 
ing connections to another set of numeral mag 
netS. 

3. In a machine of the class described having 
a nunnerical totalizer wheel and an aSSociated 
settable disk to be sensed, means for moving Said 
wheel and disk into position to be sensed, a plu 
rality of sensing elements disposed adjacent to 
but out of contact with said disk When it is in 
said position, and electro-magnetic means actu 
ated by the moving means to project said sensing 
elements into mechanical and electrical contact. 
with the periphery of said disk. 

4. In a machine of the class described having 
a numerical totalizer wheel and an a SSociated 
settable disk to be sensed, imeans for moving Said 
wheel and disk step by step from one position 

'' to another, a plurality of sensing elements dis 
posed adjacent, to but out of contact normally 
with said disk, and electro-nhagnetic means actu 
ated by the moving means to project Said Sensing 
elements into mechanical and electrical contact 
With disk when it has come to rest in One of Said 
positions. 

5. In a machine of the class described having 
a numerical totalizer wheel and an associated 
settable disk to be sensed, means for moving said 
wheel and disk step by step from one position to 
another, a plurality of sensing eleinents disposed 
adjacent to but out of contact normally With said 
disk, means actuated by the noving means to pro 
ject said elements into contact with the disk when 
it has come to rest in one of said positions, con 
tacts on said disk adapted to engage With Said 
projectable elements, said contacts adapted to 
engage only one of said elements when the disk 
is in certain predetermined positions and to en 
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gage two of said elements when the disk is in 
other predetermined positions. 

6. In a machine of the class described having 
a numerical totalizer wheel and an associated set 
table disk to be sensed, means for moving Said 
wheel and disk step by step from one position 
to another, a plurality of sensing elements dis 
posed adjacent to but out of contact normally 
with said disk, means actuated by said moving 
means to project said elements into contact with 
the disk when it has conne to rest in one of Said 
positions, a series of printing magnets and a shift 
relay, alternate projectable elements connected 
respectively to said printing magnets, and inter 
mediate elements connected to said relay. 

7. In a machine of the class described having 
a numerical totalizer wheel and an associated 
Settable disk to be Sensed, means for moving Said 
wheel and disk step by step from one position to 
another, a plurality of sensing elements disposed 
adjacent but out of contact normally with said 
disk, means actuated by said moving means to 
project said elements into contact with the disk 
when it has come to rest in one of Said positions, 
a Series of printing magnets and a shift relay, 2 
alternate projectable elements connected respec 
tively to said printing magnets, and intermediate 
elements connected to said relay, contacts on 
said disk adapted to engage said projectable ele 
ments, said contacts adapted to engage only one : 
of Said elements when the disk is in certain prede 
termined positions and to engage two of said ele 
ments when the disk is in other predetermined 
positions. 

8. In a machine of the class described having 
a numerical totalizer Wheel and an associated 
settable disk to be sensed, means for moving said 
wheel and disk step by step from one position to 
another, a plurality of sensing elements disposed 
adjacent to but out of contact normally with said 
disk, means actuated by said moving means to 
project said elements into contact with the disk 
When it has come to rest in one of said positions, 
contacts on said disk adapted to engage said pro 
jectable elements, a series of printing magnets : 
and a shift relay, certain of said elements con 
nected respectively to said printing magnets and 
One of Said elements connected to said shift re 
lay, Said contacts adapted to engage only one 
of the elements connected to a printing magnet ; 
When the disk is in certain predetermined po 
sitions and adapted to engage said last mentioned 
element and the element connected to the shift 
relay simultaneously when the disk is in other 
predetermined positions. 

9. In a machine of the class described a sensing 
head comprising an arcuate support, a series of 
radially disposed projectable members on said 
Support, Spring means associated with the mem 
bers to hold them in a retracted position and 
magnetically operated means common to said 
members to project said members against the re 
sistance of their springs. 

10. In a machine of the class described, a sens 
ing head comprising an electromagnet having 
concentric arcuate pole pieces, radially disposed 
projectable contact rods associated with said 
magnet, resilient reed-like members associated 
with one of said pole pieces and adapted to be 
attracted thereto when the magnet is energizedy 
Said reed-like members connected to said con 
tact rods to project them when the magnet is 
energized, and Springs on each rod to restore the 
rods to normal position when the magnet is de 
energized. 
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11. In a machine of the class described having 

a numerical totalizer wheel and an associated 
settable disk to be sensed, means for moving Said 
wheel and disk step by step from one position to 
another, a plurality of sensing elements disposed 
adjacent to but out of contact normally with said 
disk, means actuated by the moving means to 
project said elements into contact with the disk 
when it has come to rest in one of said positions, 
contacts on said disk adapted to engage with said 
projectable elements, said contacts being Sepa 
rate at the periphery of the disk and intercon 
nected at the center, said contacts adapted to 
engage only one of said elements when the disk 
is in certain predetermined positions and to en 
gage two of said elements when the disk is in 
other predetermined positions. - 

12. In a machine of the class described having 
a totalizer numeral wheel and an associated 
settable disk to be sensed, said disk being movable 
through an angle of 360 degrees in being set to 
represent numbers from 0-9 inclusive, a Sensing 
device comprising a series of projectable rods dis 
posed adjacent and in the plane of the Said disk 
when it is moved to position to be sensed and 
radially along lines of which the center of the 
disk is the center, each rod being spaced 18 
degrees from the adjacent one, means for step 
ping the totalizer to bring the disk into Sensing 
position, a magnet for projecting said rods, means 
Operative when the disk is presented in the sens 
ing position and actuated by the stepping means 
to energize said magnet and project said rods to 
contact the periphery of the disk, oppositely dis 
posed peripheral contacts on said disk, said con 
tacts being interconnected near the center of the 
disk, one of said contacts being of a peripheral 
length sufficient to engage the end of one only of 
the rods and the other of said contacts being of 
a peripheral length sufficient to engage the ends 
of two adjacent rods when projected. 

13. In a machine of the class described, a Sens 
ing head comprising an electromagnet having 
concentric arcuate pole pieces, radially disposed 
projectable contact rods associated with Said 
magnet, resilient reed-like members associated 
With one of said pole pieces and adapted to be 
attracted thereto when the magnet is energized, 
Said reed-like members connected to said con 
tact rods to project them when the magnet is 
energized, Springs on each rod to restore the rod 
to normal position when the magnet is deener 
gized, a totalizer having a numeral Wheel and an 
associated Settable disk to be sensed by said rods, 
said disk adapted to be stepped into the plane 
of movement of Said rods for Sensing, and Op 
positely disposed peripheral contacts on said disk 
adapted to be engaged by the ends of said pro 
jected rods, one of Said contacts being of a pe 
ripheral length. Sufficient to engage the end of one 
Only of said rods and the other of said contacts 
being of a peripheral length Sufficient to engage 
the ends of two adjacent projected rods, the 
center of the disk when being sensed coinciding 

5 with the center of the circle along the radii of 
Which the rods are disposed. 

14. In a machine of the class described having 
a totalizer numeral wheel and an associated 
Settable disk to be sensed, said disk being movable 
through an angle of 360 degrees in being set to 
represent numbers from 0-9 inclusive, a sensing 
device comprising a series of projectable rods dis 
posed adjacent and in the plane of said disk when 
it is moved to position to be sensed and radially 
along lines of which the center of the disk is the 
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center, each rod being spaced 18 degrees from 
the adjacent one, means for stepping the totalizer 
to bring the disk into sensing position, a magnet 
for projecting said rods, and means operative 
when the disk is presented in the sensing posi 
tion and actuated by the stepping means to ener 
gize said magnet and project said rods to contact 
the periphery of the disk. 

15. In a machine of the class described having 
a totalizer numeral wheel and an associated Set 
table disk to be sensed, said disk being movable 
through an angle of 360 degrees in being set to 
represent numbers from 0-9 inclusive, a sensing 
device comprising a series of projectable rods dis 
posed adjacent and in the plane of said disk when 
it is moved to position to be sensed and radially 
along lines of which the center of the disk is the 
center, each rod being spaced 18 degrees from the 
adjacent one, means for stepping the totalizer to 
bring the disk into sensing position, a magnet for 
projecting said rods, means operative when the 
disk is presented in the sensing position and 
actuated by the stepping means to energize said 
magnet and project said rods to contact the 
periphery of the disk, oppositely disposed periph 
eral contacts on said disk, one of said contacts 
being of a peripheral length sufficient to engage 
the end of one only of the rods and the other 
of said contacts being of a peripheral length suffi 
cient to engage the ends of two adjacent rods 
when projected. 

16. In a machine of the class described, a 
totalizer having a series of numeral wheels and 
associated settable disks to be sensed, means for 
stepping the disks one after the other up to and 
past a sensing position, a sensing device disposed 
adjacent the totalizer and disposed at the sens 
ing position, means on the Sensing device to be 
projected momentarily to contact each disk as it 
is brought to rest at the sensing position, and 
means operated by the stepping means to actuate 
the projectable means to sense the disk, said pro 
jectable means normally being out of contact 
with the disks except when projected. 

17. In a machine of the class described, a 
totalizer having a series of numeral wheels and 
asSociated settable disks to be sensed, means for 
stepping the disks one after the other up to and 
past a sensing position, a plurality of sensing 
elements spaced from the disk but radially dis 
posed with the axis of the disk as a center, means 
operated by the stepping means to project the 
sensing elements toward the disk as it is brought 
to rest in the position to be sensed, said sensing 
elements being normally out of contact with the 
disks except when projected, said disk rotatable 
through 360 degrees to represent ten number 
values from 0-9; means on the disk to contact 
Only one of the Sensing elements when the disk 
is positioned in any number-representing posi 
tion from 0-4, and means on the disk to contact 
with two adjacent sensing elements when the 
disk is positioned in any number-representing 
position from 5-9. 

18. In a machine of the class described, a 
totalizer having a series of numeral wheels and 
associated Settable disks to be sensed, means for 
stepping the disks one after the other up to and 
past a Sensing position, a plurality of sensing 
elements spaced from the disk but radially dis 
posed with the axis of the disk as a center, means 
Operated by the stepping means to project the 
sensing elements toward the disk as it is brought 
to rest in the sensing position, said sensing ele 
ments being normally out of contact with the 
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disks except when projected, said disk rotatable 
through 360 degrees to represent ten numbers 
values from 0-9, a series of printing magnets and 
a relay normally connected to the magnets repre 
senting the numbers from 0-4, alternate sensing 
elements connected to said relay and inter 
mediate alternate sensing elements connected to 
the contacts of said relay. a contact on the disk 
to engage only the elements connected to the 
contacts of the relay when the disk is positioned 
in any number-representing position from 0-4, 
and a second contact on the disk to engage not 
only the last mentioned elements but also an ad 
jacent element connected to the relay whereby 
the relay may be shifted to connect the magnets 
representing the numbers 5-9 with the Sensing 
elements. 

19. In a machine of the class described, a total 
izer, a settable disk rotatable to positions repre 
senting numbers from 0 to 9 in the totalizer, the 
disk being moved through 36° from one position to 
the next, a pair of contacts on the periphery of 
Said disk, one of said contacts being disposed 198 
clockwise from the other, and all of said contacts 
being inter-connected toward the center of the 
disk, a Series of projectable sensing rods disposed 
radially from the center of the disk but normally 
out of contact with the disk, said rods being dis 
posed angularly 18° from each other, a plurality 
of printing magnets representing values from 0 
to 9, the first, third, fifth, seventh and ninth rods 
of the series being connected to the 0, 1, 2, 3 and 
4 printing magnets, and the second, fourth, sixth, 
eighth and tenth rods being connected to the 
5, 6, 7, 8 and 9 printing magnets. 

20. In a machine of the class described, a 
totalizer, a settable disk rotatable to positions 
representing numbers from 0 to 9 in the totalizer, 
the disk being moved through 36 degrees from 
One position to the next, a pair of contacts on the 
periphery of said disk, one of said contacts being 
disposed 198 degrees clockwise from the other, a 
Series of projectable sensing rods disposed 
radially from the center of the disk but normally 
out of contact with the disk, said rods being dis 
posed angularly 18 degrees from each other, a 
plurality of printing magnets representing values 
from 0 to 9, the first, third, fifth, seventh, and 
ninth rods of the series being connected to the 
0, 1, 2, 3 and 4 printing magnets, and the second, 
fourth, sixth, eighth, and tenth rods being con 
nected to the 5, 6, 7, 8, and 9 printing magnets. 
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