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The present invention relates to adding 
machines and relates more particularly to 
adding machines having incorporated there 
with a direct subtraction mechanism. 

5. The usual method of performing subtrac 
tion on a standard adding and listing ma 
chine is to add to the minuend the comple 
ment of the subtrahend and also all of the 
nines to the left of the subtrahend. The re 

10 sult will be the remainder. This comple 
mentary amount will be printed unless 
blocked out in some way, and the true Sub 
trahend does not appear in the record. The 
correct result will be registered on the regis 

15 tering dials or number wheels, and will be 
printed if a total or sub-total is taken. 
The objections to the above method of per 

forming subtraction are obvious and have led 
to various attempts to accomplish subtrac 

20 tion directly, that is to say, to depress on the 
keyboard the keys which represent the true 
subtrahend, print the true subtrahend and 
have the correct result accumulate on the reg 
istering dials. All of the devices previously 

25 developed for this purpose have one point in 
common, to wit, subtraction is performed by 
reversing the direction of rotation of the 
number wheels. According to my invention 
the number wheels rotate in the same direc 
tion for subtraction as for addition; instead 
of turning back the wheels the number of 
teeth corresponding to the number to be 
Subtracted, they are turned forward the num 
ber of teeth corresponding to the comple 
ment of the number to be subtracted. This 
methodisidentical in principle with the man 
ual method above described, except that in 
the latter case the determination of the com 
plement of the number is left to the operator, 
while in my device it is performed by the 
machine. 
To perform subtraction with a machine ac 

cording to my invention, all that is necessary 
is to depress the numeral keys representing 
the amount to be subtracted, set the subtrac 
tion lever mounted on the machine and pull 
the handle. The correct result or remainder 
will appear on the registering dials, and the 
correct amount of the subtrahend will be 
printed on the paper and will be designated, 
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preferably but not necessarily, by being 
printed in a color different from the added 
amounts. Totals are registered in the same 
Way as On a standard adding machine ex 
cept that the Subtraction lever must be set 
in the adding position. To protect the ma 
chine against accidental or intentional misuse, 
tWO Safeguards are employed, one prevents 
Operation of the machine while the subtrac 
tion lever is in other than either of its home 
positions and also prevents moving of the 
subtraction lever while the machine is in op 
eration, and the other prevents taking a total 
or Sub-total while the subtraction lever is in 
the subtracting position. 
The advantages of a machine according to 

my invention for performing direct subtrac 
tion over the class of machines previously re 
ferred to reside chiefly in its simplicity of 
construction and in the fact that no changes 
are required in either the number wheels, 
transfer mechanism, printing mechanism, 
carriage, keyboard, or control sections used 
in the standard adding machine. 
My invention is shown as applied to a 

standard Peters adding machine of the type 
described in Patents Nos. 1,386,021 and 
1,386,022, but my invention is not limited to 
use in conjunction with this particular ma 
chine and is susceptible of general applica 
tion. 

provided a series of amount keys or stops, 
against which a series of reciprocating mem 
bers index. Actuated by the latter, are the 
adding racks which impart movement to the 
pinions associated with the registering dials, 
and also the type carriers which place the 
type in the proper printing position. In the 
machine illustrated in the patents above men 
tioned each reciprocating member comprises 
a stop bar which indexes against the project 
ing key stem and is connected at its rear end 
with an E-shaped diverging pivoted lever, 
the latter carrying at its upper end the adding 
rack and at its rear end the type bar, and these 
associated elements move as a unit. 
According to my invention, I mount the 

adding rack upon another pivoted lever or 
plate adjace.* to and separate from the afore 
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said L-shaped element, so that the rack and 
the type bar need not move as a unit. As a 
matter of fact they move as a unit only when 
performing addition or taking a total. 
When the machine is in the subtracting posi 
tion, the stop bar and the type bar continue 
to move as a unit as before and take the posi 
tion determined by the keys, but the adding 
rack, although it moves in the same direction, 

10 does not have the same amount of movement. 
The rack lever on which the adding rack is 
mounted is connected with the stop bar and 
the type bar lever by a differential or comple: 
mentary lever which takes the movement of 
the stop bar for any given number of units 
of distance and converts or transforms it into 
the complement of nine units of distance for 
each row except the unit row. For instance, 
if the stop bar moves 7 units of distance, the 

20 rack lever will move 2, if 6, 3, and so forth. 
For the unit row, the adding rack is moved 
the complement of 10 units of distance. For 
addition, the rack lever is united with the 
stop bar and the type bar lever so as to have 

25 the same movement as these parts. 
The primary aim of my invention is to 

provide an adding machine which will per 
form direct subtraction by depressing the 
keys representing the true subtrahend, so that 

30 the true subtrahend will appear in the printed 
record and the correct remainder will be reg 
istered on the number wheels. 

It is a further object of my invention to 
provide a machine of this character in which 

35 the registering dials rotate in the same direc 
tion for subtraction as for addition, that is to 
say, they are turned forward the number of 
teeth corresponding to the complement of the 
number to be subtracted. 

It is a still further object of my invention 
to provide in a machine of this character 
means for printing the subtrahend in a color 
different from that of the minuend or added 
amounts. 

Still another object of my invention is to 
provide means for preventing accidental or 
intentional misuse of a machine of this type. 
Another object of my invention is to pro 

vide a machine of the class described which 
is simple in operation and construction, and 
which requires only a minimum number of 
changes over a standard adding machine. 
Other objects and advantages of my in 

vention will be apparent from the following 
description, taken in conjunction with the ac 
companying drawings, which form a part of 
this specification, and in which: 

Figure 1 is a longitudinal vertical section 
of an adding machine of the Peters type with 
the improvements of the present invention 
applied thereto, the machine being in normal 
position and set for addition, the section 
being taken on the line 1-1 of Figure 2, and 
some parts being omitted which do not re 

65 quire illustration or description in order to 
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make clear the application of my invention 
to the standard Peters machine; 

Figure 2 is a top plan view of the same 
with the keyboard, number wheels and trans 
fer sections removed; 

Figure 3 is a view similar to Figure 1, 
showing the machine in a different operating 
position, a number of the parts being re 
moved or broken away to more clearly show 
the invention; Figure 4 is a perspective view of a di 
verging lever train, total and subtraction le 
verinterlock, and ribbon raising mechanism 
according to my invention; 

Figure 5 is a side elevation of the total 
and subtraction lever interlock and associat 
ed parts; 

Figure 6 is a plan view of the same; and 
Figure 7 is a view similar to Figure 6 show 

ing the parts in a different operating posi 
tion, and omitting some of the parts for the 
sake of clarity. 
In Figure 1, which is merely a diagram 

matic illustration, 20 denotes a base upon 
which is mounted an adding machine mech 
anism, but in this mechanism only the parts 
necessary for the explanation of myinvention 
are shown. Side frames 21 are provided, 
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between which are mounted a main shaft 
22, a rack shaft 23 and a rear shaft 24. 9 
The operating handle 25 is shown in broken 
lines in Figure 1 and is attached to the main 
shaft 22. The rear shaft 24 is flexibly con 
nected with the main shaft 22 by mechanism 
not shown so that forward movement of ' 
the operating handle results in rotation of the 
rear shaft in a counter-clockwise direction, 
looking at the right hand side of the ma 
chine. The operating handle is returned to 
normal position by the tension of the main 105 
springs 26 secured at their front ends to the 
base 20 and at their rear ends to arms 27 
pinned to the main shaft 22. A plurality of stop bars 30 are provided ! 
one of which cooperates with each row of il 
keys on the usual keyboard 31. Each key 
32 is adapted to cooperate with a stop 33 on 
one of the stop bars 30. Comb 34 acts as a 
guide for the forward end of the stop bars 
30, and spring 35 attached at one end to the 
comb 34 and at the other end to a stud 36 
on the stop bar serves to draw the stop bar 
forward. The front end of the stop bar is 
forked as shown at 37 and straddles a shaft 
38, and the crotch of the forked slot serves 
as the “9” stop for the stop bar. 
The rear end of each stop bar is pivoted 

by means of a stud 39 to the upper end of a 
diverging lever 40 pivotally mounted on the 
shaft 23. A rack lever 41 is also pivotally 
mounted on the shaft 23 adjacent each di 
verging lever 40. The construction of these 
diverging and rack levers is somewhat differ 
ent from that employed in the standard 
Peters machine. Each diverging lever 40 
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includes a forwardly extending gooseneck 
arm 42 having at the extremity thereof an 
open-ended slot 43 which is radial with re 
spect to the shaft 23. A similar gooseneck 
extension 44 having a slot 45 is provided on 
the rack lever 41. The function - of these 
gooseneck extensions will be explained here 
inafter. It may be pointed out here that 
if the diverging lever 40 and the rack lever 
41 were to be joined together and the goose 
neck portions 42 and 44 eliminated, the re 
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sulting lever would be substantially the same 
as the original diverging lever of the stand 
ard Peters adding machine. 

Each rack lever 41 carries at its upper end 
the usual adding rack 46, step piece 47, and 
carrying spring 48. The rack 46 is provided 
with two studs 49 which are free to slide in 
annular slots in the rack lever 41. Each rack 
46 is adapted to mesh with a pinion 50 which 
is secured to a registering dial or number 
wheel 51. The number wheels 5 are all ro 
tatably mounted on a common shaft 52 and 
are provided with the customary transfer and 
control mechanisms. 
Each diverging lever 40 is provided with a 

rearwardly extending branch or arm 53, to 
the end of which is secured a type bar 54 by 
means of an adjusting link 5.5, shoulder studs 
56 and 57, and spring clip 58. The branch 53 
of each diverging lever is offset as shown in 
Figures 2 and 6 to compensate for the dif 
ference in spacing of the stop bars 30 and type 
bars 54, and it is from this fact that the di 
verging levers get their name. 
A printing hammer 59 is associated with 

each type bar 54 and is actuated by the cus 
tomary firing and restoring mechanism as is 
well known in the art. A pair of ribbon 
spools 60 are mounted at either side of the 
printing mechanism and carry the customary 
printing ribbon, and are provided with the 
usual feeding and reversing mechanism. 
means are preferably provided for raising 
the ribbon when subtraction is performed to 
cause the subtrahend to be printed in a dif 
ferent color, and these means will be de 
scribed in detail later. 
Two arms 61 are pinned to the rack shaft 23 

at each end thereof, and support a croSS bar 
62 which extends between the same. The 
cross bar 62 normally engages a fiat Surface 
63 on each of the diverging and rack levers. 
The function of the cross bar 62 is to restore 
the diverging and rack levers with their asso 
ciated stop bars to their normal positions 
after the completion of the return stroke of 
the operating handle 25, and during the for 
ward movement of the handle the cross bar 
62 is moved out of the way of the diverging 
levers by novel mechanism presently to be 
described. 
The parts thus far described are similar in 

all respects, except those pointed out, with 
the corresponding parts of the standard 

3 

Peters adding machine, the construction of 
which is well known to those skilled in the 
art. It is therefore unnecessary to describe 
the foregoing structure in greater detail. 
The mechanism for operating the arms 61 

to which the crossbar 62 is secured represents 
a departure from prior practice and will now 
be described. This mechanism is best shown 
in Figure 5, and includes a cam 65 secured 
to the rear shaft 24. A link 66 is pivoted to 
the lower end of the right hand arm 61 and 
has a forked rear end 67 which straddles the 
rear shaft 24 and is guided by a flanged sleeve 
68, best shown in Figure 2. A stud 69 is se 
cured to the link 66 and carries a roller 70 
which rides on the periphery of the cam 65. 
A tension spring 71 is secured at one end to 
the arm 61 and at the other end to a connector 
72 which hooks over a hub on the shaft 24, 
and serves to keep the roller 70 always in con 
tact with its cam 65. When the operating 
handle 25 of the machine is drawn forward, 
the rear shaft 24 will rotate in a counter 
clockwise direction as explained above. The 
rollier 70 will then be resting on the upper sur 
face 3 of the cam 65 and the diverging lever 
shaft 23 will also be turned in counter-clock 
wise direction by means of the link 66 and 
arm 6 to such an extent that the crossbar 62 
will clear any diverging or rack levers which 
may have been actuated. On the return of 
the handle to normal position the diverging 
and rack levers will, of course, be picked up 
by the cross bar 62 and restored. 
In front of the main shaft and supported 

upon two brackets 76 and 77, at either side 
of the machine, which are secured to the base 
20, is a shaft 78 which is journaled in suit 
able bearings in the brackets so that it is free 
to turn and to slide laterally. A series of 
complementary levers 79 are rotatably mount 
ed on the shaft 78 and are separated by Spac 
ing collars 80. The complementary levers 79 
and the collars 80 are confined between 
sleeves 81 which are pinned to the shaft 78 
near the opposite ends thereof and which are 
mounted in bearings in the brackets 76 and 
77. A lever 82 is pinned to the shaft 78 ad 
jacent to the left hand end thereof and is pro 
vided with a downwardly extending arm 83 
which carries a roller 84 rotatably mounted 
on an axis radial with respect to the shaft 
78 as is most clearly shown in Figures 3 and 
4. The roller 84 rides in a cam slot 85 formed 
in the base portion of the lefthand bracket 
7. The lever 82 has at its upper end an Open 

ended vertical slot 87 which is adapted to 
receive a stud 88 affixed to the lower end of 
the subtraction ever 89. The subtraction 
lever 89 is pivoted to the side frame of the 
keyboard 31 by means of a screw 90. The 
upper end of the lever 89 passes through a 
slot in the case, the ends of which serve as 
stops to limit its movement. It will be seen 
that when the subtraction lever is in its rear 
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or adding position as shown in Figure 1, the 
shaft 78, together with the levers 79 and the 
collars 80, will occupy a position to the left 
of the machine as shown in Figure 2, and that 
when the lever 89 is drawn forward into the 
subtracting position shown in Figure 3, the 
roller 84 will occupy the forward end of the 
cam slot 85 as shown in Figure 4 and the 
shaft as a whole will be moved to the right 
as shown in Figures 4 and 6. The construc 
tion of the bracket 77 and its can slot 85 may 
best be seen by reference to Figure 7. 

Each complementary lever 79 may com 
prise two fixed arms 95 and 96 at approxi 
mately right angles to each other with a hub 
97 therebetween. The rearwardly extending 
arm 96 is provided with a stud 98 which is 
adapted to engage the slots 43 and 45 in the 
gooseneck extensions 42 and 44 of the diverg 
ing and rack levers respectively. This stud 
98 is always in engagement with the rack 
lever, and when the complementary lever 
shaft 78 is moved to the left by placing the 

25 

30 

lever 89 in its adding position, the stud 98 
enters the slot 43 of the diverging lever and 
couples it to the rack levers. During sub 
traction, when the complementary lever shaft 
8 is in its right hand position, the end of 

the stud 98 clears the diverging lever. The 
forwardly extending arm 95 of the comple 
mentary lever 79 has a cam-shaped end 99 
which during a subtracting operation en 
gages a stud 100 on the stop bar, but which 
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during addition misses it entirely. It will 
thus be seen that when the machine is set 
for addition or for a total or sub-total, the 
complementary levers 79 act simply as a cou 
pling means between the rack levers 41 and 
the diverging levers 40. A spring 101 con 
nects each complementary lever with its co 
operating diverging lever, and is secured at 
its ends to studs 102 and 103 mounted on the 
arm 95 of the complementary lever and the 
diverging lever 40 respectively. During sub 
traction the spring 101, acting through the 

50 
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complementary lever 79, the stud 98 and the 
gooseneck extension 44 on the rack lever 41, 
tends to make the rack lever follow the cross 
bar 62 in its forward excursion when the 
operating handle 25 is drawn forward. In 
the same manner the spring 35 on the stop 
bar 30 tends to draw forward the stop bar 
and the diverging lever, 40 pivoted thereto. 
The forward excursion of the stop bar 30 
and the rack lever 41 under the influence of 
the springs 35 and 101 respectively, continues 
until they are arrested by their respective 
stops. The stop bar is arrested by striking 
the stem of the depressed key as shown in 
Figure 3, and the rack lever is stopped by the 
cam surface 99 of the complementary lever 79 
striking the stud 100 on the stop bar. The 
stop bar spring 35 is somewhat stronger than 
the complementary lever spring 101 so that 
tie stop bar will always come to rest against 
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its key stem even if the complementary lever 
has beaten the stop bar to its stop, as may 
happen when listing high numbers. In this 
case the complementary lever will be car 
ried forward with the stop bar due to the 
Superior strength of the stop bar spring 35. 
For each complementary lever except the 

One cooperating with the stop bar for the 
unit row of keys, the distance separating the 
cam end 99 of each complementary lever from 
its respective stop bar stud 100, is such that 
when the operating handle 25 is pulled slight 
ly forward so that the stop bars are resting. 
against their Zero stops and the rack studs 
49 have taken up their clearance in the slots 
in the rack lever 41, the rack 46 will then have 
nine increments of movement. In other 
Words, if the handle stroke is completed, the 
rack will advance nine tooth spaces while 
the complementary lever is moving to engage 
the stop bar stud. It follows that during a 
Subtraction operation, in all rows except the 
unit row when no keys are down, nines will 
be added. In the unit row the cam end of the 
complementary lever 79 is set forward one 
additional increment of movement, so that 
the unit rack advances ten tooth spaces in 
stead of nine. On a blank stroke the unit 
wheel will thus make a complete revolution 
and carry one to the next row, which added 
to the series of nines will carry across the ma 
chine and out, leaving the number wheels as 
they were before. The unit row always adds 
the difference, between the number set up on 
the keyboard and ten, all the other rows the 
difference between the number set up and 

le. 
Figure 3 shows a subtracting operation 

with the E7 key down. The rack 46 has ad 
vanced two tooth spaces and has come to rest 
and is ready to receive the pinion 50 on the 
return stroke. If the key depressed had been 
H6, the rack would have advanced three 
tooth spaces, E5 four, and so on. This is 
true for all rows except the unit row, the 
rack for which, as explained above, is always 
advanced one more tooth space for the same 
number set up than the other rows. For ex 
ample, suppose the amount 25.96 is registered 
on the adding wheels and we wish to subtract 
16.04 from it. 
Before operation the dials will . 

read: 00000025.96 
We add the complement of 16.04: 99999983.96 
And the dials will indicate the 

result: , 00000009.92 

Subtracted items are preferably distin 
guished from added items by printing them 
in a different color, for instance, red. This 
may be accomplished by using a two color 
ribbon which normally prints black or pur 
ple for added items and which is raised to its 
red position during the printing of subtract 
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editems and drops back again at the end of 
this operation. The mechanism for his pur 
pose is shown in Figures 1, 2 and 4. On a 
shaft 110, extending between the side frames 
21 of the machine, is rotatably mounted a hub 
111 located between the side plates of the 
printing mechanism and having secured to 
the ends thereof a pair of S-shaped arms 112. 
Pivoted to the rear end of each of the arms 
112, by means of shoulder studs liS, is an 
angle bracket 114 having a groove 115 in its 
rear vertical edge which serves as a guide 
for the ribbon. To the horizontal arm of the 
bracket 114 is secured a second angle bracket, 
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116, the downwardly extending vertical arm 
of which is forked as shown at 117. The 
forks 117 are adapted to slide vertically in 
annular grooves in hubs 118 mounted on the 
hammer shaft 119. The horizontal arms of 
the brackets 114 and 116 receive the ribbon 
spool pivot studs 120 on which the ribbon 
spools 60 are mounted. The usual ratchet 
wheel 121 is mounted on each pivot pin 20 
and is adapted to be moved by a feed pawl 
122. The conventional ribbon feed and re 
verse mechanism is employed unchanged, ex 
cept that the actuating edge of each feed pawl 
122 is lengthened to maintain contact with 
its ratchet wheel 121 when the latter is raised 
during a subtraction operation. 
The ribbon spool brackets 114 and 116 are 

raised and lowered by a cam 123 which is 
pivotally mounted on the projecting left 
hand end of the hammer shaft 119. Contact 
ing with the periphery of the cam 123 is a 
roller 124 supported by a stud 125 secured 
to the left hand bracket 116. The hammer 
shaft rocks in a clockwise direction looking 
at the right hand side of the machine during 
the forward stroke of the operating handle 
25, and returns during the return - of the 
handle. A pair of arms 126 are pinned to 
the hammer shaft 119 and carry between 
their ends a rod 12, which is operated in 
such manner as to get out of the way of the 
hammers on the forward stroke of the handie 
and to restore the hammers which have fired 
during the return stroke. The left hand arm 
126 has secured thereto a long stud 128, which 
extends through an opening in the left hand 
printing section side plate and carries piv 
otally mounted thereon a latch 29. The 
lower end of the latch has a lug 130 which 
is adapted to engage a slot 131 in the cam 
123. The upper end of the latch 129 carries 
a roller 132 which rests against the cam sur 
face of a lever i33 pivotally mounted on 
shaft 110. A light spring 134 is secured at 
one end to the latch 129 and at the other end 
to a connector 135 which is hooked into an 
annular groove near the end of the haminer 
shaft 119. The spring 134 tends both to hold 
the lug 130 in the slot, 131 when the cam 133 
is withdrawn, and to keep the roller 132 in 
contact with said cam when the latter is in 
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its operative position in the path of the roller. 
As best shown in Figure 4, the cam lever 

133 is formed integral with a bar 136 which 
extends out to the left hand side of the ma 
chine and is provided with an ear 137 which 
is pivoted about the same center as the lever 
133. A link 138 is pivotally secured to the 
ear 137 and at its lower end is pivoted to the 
arm 139 of a bell crank 140, which is pivoted 
to the side frame. The other arm 141 of the 
bell crank 140 is offset so as to pass behind the 
subtraction lever 89 and carries at its ree 
end a roller 142 which cooperates with a cam 
Surface on the lower end of the subtraction 
lever. A spring 143 is secured at one end to 
the bell crank 140 and serves to normally 
hold the cam 133 in its retracted position 
away from the roller 132 on the latch 129. 

During addition, as shown in Figure i, 
the roller 142 is in contact with the high por 
tion of the cam surface on the lower end of 
the Subtraction lever 89, and as a result, the 
can 133 will hold the lug 130 out of the slot, 
13i in the cam 123. The latch 129 will, there 
fore, ride harmlessly over the periphery of 
the can 123 and no motion will be imparted 
to the ribbon spool brackets. During sub 
traction, on the other hand, as shown in Fig 
ure 4, the roller 142 will rest on the low por 
tion of the cam surface of the subtraction 
lever 89, and the cam 133 will, therefore, be 
out of contact with the rollier 132, thereby 
permitting the lug 130 to enter the slot, 31. 
When the operating handle 25 is drawn for 
Ward, therefore, the latch 129 will be raised 
and will carry with it, the cam 123, thereby 
elevating the ribbon spool brackets 114 and 
i16. On the return stroke of the handle, the 
ribbon spool brackets will be restored by the 
latch 129 remaining in engagement with the 
cam 123. The force of gravity will tend to 
ikeep the roller 124 in contact with its cam 
123 and thus return the ribbon brackets dur 
ing the return stroke of the handle, but in 
order to insure the positive return of the 22 
brackets, a studi45 is secured to the left, hand 
bracket 116 and extends into a heart-shaped 
opening in the cam 123. It will be noted that 
by this structure, the ribbon remains elevated 
only during the actual printing, thus secur 
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ing visibility of the last, printed subtracted 
item. - 

Two interlocks are provided to protect the 
machine against accidental or intentional 
misuse. One prevents movement of the op 
erating handle while the Subtraction lever 
89 is in other than either of its home posi 
tions, and also prevenis movement of the sub 
traction lever while the machine is in opera 
tion. The other interiock prevents taking a 
total or a sub-total while the subtraction 
lever is in its subtracting position. 
A detent 150 is pivotally mounted on the 

inside of the left hand side frame of the 
Imachine so as to oscillate about the same cen 
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ter as the bell crank 140. The forward end 
of the detent 150 is provided with two adja 
cent notches 151 which cooperate with a stud 
152 secured to the lever 82. The rear end of 
the detent lever 150 extends slightly over and 
in front of a cam 153 pinned to the main 
shaft 22 of the machine, and is normally 
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held out of contact with the cam 153 by means 
of a spring 154. The relationship of these 
parts is such that the stud 152 rests in one of 
the notches 151 when the subtraction lever 89 
is in either of its home or extreme positions, 
and at such times the rear end of the detent 
150 will clear the cam 153. When the sub 
traction lever 89 is in any intermediate posi 
tion, stud 152 will elevate the front end of 
the detent 150 and depress the rear end into 
the path of the cam153, thus preventing 
movement of the main shaft 22 to which the 
operating handle 25 is attached. Further 
more, when the operating handle is moved 
forward, the cam 153 rides under the rear end 
of the detent lever 150 and locks the sub 
traction lever 89 against any movement. 

Pivoted to the base 20 of the machine is a 
bell crank lever 160, the end 161 of the left 
hand arm of which is offset as best shown in 
Figure 7 so as to engage and to be actuated by 
the roller 84 on the lever 82. A spring 162 
serves to keep the end 161 always in con 
tact with the roller 84. The right-hand arm 
163 of the bell crank 160 is adapted to coop 
erate with the left-hand arm of a second bell 
crank 164 which is likewise pivoted to the 
base 20. The right-hand arm of the bell 
crank 164 extends into a slot 165 in the hori 
zontal link 166 which forms part of the usual 
train of mechanism connecting the total 
lever 167 with a bell crank 168, the func 
tion of which is to release the zero stops when, 
totalizing. This mechanism is well known 
and is of standard construction and need not, 
therefore, be further described. The only 
change in this mechanism from that of the 
standard Peters machine referred to above 
is the addition of the slot 165. When the 
subtraction lever 89 is moved to its subtract 
ing position, the roller 84 moves forward 
and to the right in the slot 85 and moves the 
bell crank lever 160 from the position shown 
in Figure 7 to that shown in Figure 6, in 
which position it is in the path of the bell 
crank 164. It will be apparent from a con 
sideration of Figures 4 and 5 that the move-, 
ment of the total lever 167 out of its neutral 
position into either the total or sub-total po 
sitions actuates the horizonal link 166 in a 
rearward direction. It will thus be obvious 
that the movement of the bell crank 160 into 
the path of the bell crank 164 when the sub 
traction lever 89 is placed in its subtracting 
position will prevent any movement of the 
total lever 167. Similarly, if the total lever 
167 is moved into its total or sub-total posi 
tion while the subtraction lever 89 is set for 
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addition, the bell crank 164 will move into the 
path of the bell crank 160 and prevent op 
eration of the subtraction lever. In other 
words, the subtraction lever 89 and the total 
lever 167 are mutually interlocked. 

It will be obvious that many alterations or 
modifications might be made in the structure 
above described without affecting the spirit 
of my invention and such changes are intend 
ed to be included within the scope of the ap 
pended claims. 

I claim: - 

1. In a calculating machine, in combina 
tion, indexing means, accumulating means, 
releasing means for permitting the actuation 
of Said indexing means and single means in 
termediate the indexing means and the ac 
cumulating means for transforming the 
movement of the former into complementary 
movement of the latter. 

2. In a calculating machine, in combina 
tion, indexing mechanism, releasing means 
associated there with for permitting the actu 
ation thereof accumulating mechanism di 
rectly connected to said indexing means, and 
means for breaking the direct connection of 
the accumulating mechanism with the index 
ing mechanism, and connecting it comple 
mentarily to the indexing mechanism. 

3. In a calculating machine, in combina 
tion, indexing mechanism, releasing means 
therefor, accumulating mechanism, means 
for causing the motion of said indexing mech 
anism to move said accumulating mechanism 
a corresponding amount in one direction 
upon the operation of said releasing means, 
and means for at will converting said motion 
of said indexing mechanism into comple 
mentary motion of said accumulating mech 
anism in the same direction. 

4. In a calculating machine, in combina 
tion, indexing means, releasing means for per 
mitting the operation thereof, accumulating 
means, and means for at will connecting said 
accumulating means directly to said index 
ing means to perform addition or connecting 
said accumulating means to said indexing 
means for differential movement to perform 
subtraction. 

5. In a machine of the character described, 
the combination of a reciprocating stop bar, 
keys for directly controlling the movement 
thereof, a type bar permanently connected 
with said stop bar for movement directly 
proportional to the movement thereof, an 
adding rack, means for connecting said rack 
to said stop bar for movement directly pro 
portional to the movement thereof during 
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addition and means for connecting said rack 
to said stop bar for movement complemen 
tary to the movement thereof during subtrac 
tion. 

6. In a machine of the character described, 
the combination of a reciprocating stop bar, 
keys for controlling the movement thereof, 
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a type bar, a diverging lever connecting said 
type bar with said stop bar an adding rack, 
a rack lever therefor, means for directly con 
necting said rack lever to said diverging lever 
during addition, and a differential lever for 
connecting said rack lever to said stop bar 
for complementary movement relative there 
to during Subtraction. 
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7. In a machine of the character described, 
the combination of a reciprocating stop bar, 
keys for controlling the movement thereof, a 
type bar, a diverging lever connecting said 
type bar with said stop bar, an adding rack 
having a rack lever connected thereto, a com 
plementary lever associated with said rack 
lever, a subtraction lever, means for causing 
said complementary lever to directly couple 
said rack lever to said diverging levers when 
said subtraction lever is placed in its adding 
position, and means for causing said comple 
mentary lever to couple said track lever to 
said stop bars for differential movement 
when said subtraction lever is placed in its 
subtracting position. 

8. In a machine of the character described, 
the combination of a reciprocating stop bar, 
keys for controlling the movement thereof, 
a type bar, a diverging lever connecting said 
type bar with said stop bar, an adding rack, 
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a rack lever connected thereto, a laterally 
movable complementary lever associated 
with said rack lever, said complementary 
lever comprising two arms, one of said arms 
being constructed to couple the rack lever to 
its cooperating diverging lever when the com 
plementary lever is shifted in one direction, 
the second of said arms being constructed to 
be actuated by the stop bar when the com 
plementary lever is shifted in the other di 
rection, and means for laterally shifting said 
complementary lever. 

9. In a machine of the character described, 
the combination with accumulating mecha 
nism, and an operating shaft, of a direct sub 
traction mechanism including a control lever 
having adding and subtracting positions, and 
means including a lever having spaced 
notches for engaging a projection on the 
control lever and a tail for engaging an abut 
ment on the operating shaft for preventing 
movement of said operating shaft when said 
lever is in other than one of its two home 
positions said means also preventing move 
ment of said lever during the movement of 
said operating shaft. 

10. In a calculating machine, in combina 
tion, a plurality of keys, indexing means, a 
plurality of indexing stops engaged by said 
keys to be controlled directly thereby, means 
for indexing the digits corresponding to said 
stops, means for printing the digits corre 
sponding to said stops, accumulating means, 
and means connecting the indexing means 
and the accumulating means for converting 

motion of the former into complementary 
motion of the latter. 

11. In a machine of the class described, in 
combination, a plurality of keys, indexing 
means, a plurality of indexing stops engaged 
by said keys to be controlled directly there 
by and associated with said indexing means, 
means for printing the digits represented by 
said stops, accumulating means, and cou 
pling means for directly coupling said ac 
cumulating means to said indexing means 
when performing addition and for coupling 
said accumulating means to said indexing 
means for differential movement when per 
forming subtraction. 

12. In a machine of the class described, in 
combination, a plurality of keys a plurality 
of indexing stops engaged by said keys to be 
controlled directly thereby, indexing means, 
means associated therewith for printing the 
digits represented by said stops, accumulat 
ing means, coupling means for directly cou 
pling said accumulating means to said in 
dexing means when performing addition and 
for coupling said accumulating means to said 
indexing means for differential movement 
when performing subtraction, and manipula 
tive means for controlling said coupling 
ea.S. 

13. In a calculating machine, in combina 
tion, a plurality of keys, a plurality of index 
ing stops engaged by said keys to be con 
trolled directly thereby, indexing means in 
cluding a stop bar, printing means associated 
with said indexing means, accumulating 
means, and a complementary lever coacting 
with said indexing means and said accumu 
lating means for effecting complementary 
motion of the latter with respect to motion of 
the former. 

14. In a machine of the character de 
scribed, the combination with accumulating 
mechanism, and an operating shaft, of a di 
rect subtraction mechanism including a con 
trol lever having adding and subtracting 
positions, and a single element for directly 
engaging a projection on the control lever 
and for directly engaging an abutment on the 
operating shaft to prevent movement of said 
operating shaft when said lever is in other 
than one of its two home positions said ele 
ment, also preventing movement of said lever 
during the movement of said operating shaft. 

15. In a calculating machine, in combi 
nation, a spring operated reciprocating stop 
bar, accumulating means including an adding 
rack, and a pivotally mounted and laterally 
movable lever adapted to at will connect said 
stop bar and said rack for movement together 
or to connect said stop bar and said rack for 
differential movement. 
In testimony whereof, it have signed my 

name to this specification this 8th day of 
June, 1926. 
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