
U - 

1,556,756 
K:AMP 

ADid ING ACHINE 

E. M. 

9 Sheets-Sheet 1 99. ?? ?? 17 ??? Fi. 

  

  

  

  

  

  

  

  

  

  



1,556,756: Oct. 13, 1925. 
E. M. CAMP 

ADDING MACHINE 

9 Sheets-Sheet 2 99 17, i led Nov. 

Ser=#33--- !!!! 5, , ,   

  

  



1,556,756 
E. M. CAMP 

ADDING MACHINE 

Oct. 13, 1925. 

9 Sheets-Sheet 3 17, 1919 Fied Now, 

NV ENOR 

ATTORNEYS. 

  



1,556,756 Oct. 13, 1925. 
E. M. CAMP 

MACHINE ADDING 

9 Sheets-Sheet di 99 l, Filed Now. 
  



1,556,756 M. CAMP 

ADDING MACHINE 

?E. Oct. 1?, 1925. 

Filed Novi. 17, 9 Sheets-Sheet 5 
2 

99 

???zzzzzzzzzzzzzzzzzzzzz??22ZZZZZZZZZZZZZZZZZzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzZZZZZZ 8:??? ??-? quae} 
NVENTOR 

?? 
AT 

  

    

  

  

      

  



Oct. 13, 1925. 1,556,756 
E. M. CAMP 

DDING ACE 

Fje ov?, 7 , 199 S Seets-Saeet 6 

  

  



56,756 
E. M. CAMP 

Oct. 13, 1925. 
NE DIG AC 

Sheets-Sheet, 7 99 Fied No. 

1NVENOR 

BY 

-64 ATTCRNEYS 

  

  



Oct. 13, 1925. 1,556,756 
E. M. CAMP . 

AIDID, i li G MACH, I fir E 

Filed Nov, 17 1919 9 Sheets-Sheet 8 

?? SSSSSS 

S 

    

  

  

    

  

  

  



Oct. 13, 1925. 1,556,756 
E. M. CAMR 

ADING MACHINE 

Filed Nov. 17, 1919 9 Sheets-Sheet 9 
  



per 
Patented Oct. 13, 1925. 1,556,756 

UNITED STATES PATENT OFFICE. 
EDGAR MAYNARD CAMP, OF NEWARK, NEW JERSEY, ASSIGNOR, BY MESNE ASSIGN 

MENTS, TO BLEICKSYNDICATE, COMPOSED OF WILLIAM. D. BLEICK AND D. H. CON 
NOR, BOTH OF NEWARK, NEWJERSEY, AND F. J. PARKER AND J. J. HARRIs, BOTH 
OF MONTCLAIR, NEW JERSEY. 

ADDING MACHINE, 

Application filed November 17, 1919. Serial No. 338,600. 

To all whom it may concern. Fig. 3 is a detail view of a part of the 
Be it known that I, EDGAR MAYNARD apparatus shown in Fig. 3. SS 

CAMP, a citizen of the United States, and Fig. 3 is a detailed view of non print 
a resident of Newark, in the county of Essex mechanism employed in the machine as illus 

5 and State of New Jersey, have invented cer - trated. 
tain new and useful Improvements in Add- Fig. 4 is a sectional view taken on line 
ing Machines, of which the following is a 4-4 of Fig. 2. 60 
specification. Fig. 5 is a view taken on line 5-5 of . 
My present invention relates to adding Fig. 2. 

10 machines and particularly to that class of Fig. 5 is a detailed view showing lock 
machines known as listing machines, where- ing means for the operating mechanism, the 
in amounts may be selectively set up. On locking means being, as shown, about to be 65 
a keyboard and added or accumulated into released. 
a set of numeral dials by the operation of Fig. 6 is a detail elevational view show 

15 a handle, and wherein at the will of the op- ing mechanism for the operations of totaling, 
erator either the individual items or the Sub-totaling, elimination, and non-printing. 
totals of a number of such items may be Fig. 7 is a detail view of a portion of the 70 
registered upon a suitable record by a print- apparatus shown in Fig. 6 but viewed from 
ing mechanism. the opposite side. 

20 The invention is designed to perform all Fig. 8 is a plan view on a larger scale 
the customary and well known fictions of of one of the frames containing a column of 
modern adding and listing machines, being numeral keys and other parts associated 75 
provided with safeguards to prevent the im- there with. 
proper handling or “juggling' of its ele- Fig. 9 is a side elevation of the same. 

25 ments. Fig. 10 is an end view of same. 
A prime object of my invention has been Fig. 11 is a detail view of a part of the 

to devise an efficient adding machine that printing mechanism with the parts shown 80 
is easily portable, strong and durable, and in normal position. 
that can be manufactured at a comparatively Fig. 12 is a similar view of the same mech 

30 low cost. anism showing the parts as arranged dur 
A further object of my invention was to ing printing. 

design a machine of simple construction Fig. 13 is a like view of the same parts 85 
requiring, for manual operation, a con- at the same time in a column in which no 
paratively light and easy pull on the key has been depressed. 

35 handle. Fig. 14 is a perspective view showing 
Among the novel and useful features of various parts of the mounting for the op 

my invention are the arrangement and con- erating handle, the parts being shown dis- 90 
struction of the key board, operating han- assembled. 
dle, totaling and printing mechanisms and Fig. 15 is a front view showing the handle 

40 general means providing safeguards for and its mounting and 
these elements. Other features, objects and Fig. 16 is a side view of same. 
advantages will be apparent from the fol. Before making a detailed description of 95 
lowing detailed description and appended the machine shown a brief general statement 
claims. will be made of some of the features of the 

45 The accompanying drawings forming a machine. 
part of this specification illustrate a ma- The machine has four prime functions 
chine containing one embodiment of my in- viz.: Addition or accumulation, totalling, 100 
vention. In the drawings, sub-totalling and elimination or non-add 

Fig. 1 is a top plan view of the machine. ing. A fifth function, printing, is commonly 
50 Fig. 2 is a top plan view thereof with performed with all the other four functions. 

some of the parts removed so as to show the In addition to the above, non-print mecha 
inside construction of the machine. nism is provided to disable, upon depres- 105 

Fig. 3 is a view on line 3-3 of Fig. 2. sion of the non-print key, the printing 
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mechanism and paper carriage so that no 
printing or paper feeding will occur. 
A keyboard is accordingly provided con 

taining numeral keys, a total key, a sub 
total key, an elimination or non-add key, a 
non-print key, a repeat key and a keyboard 
release or restoring key. 
As seen in the drawings, the working parts 

are mounted between a forward set of side 
frames A, A and a rear set of side frames 
B, B mounted on a base C (see Figs. 2 and 
5). The machine is enclosed in a case de signed to be as dust-proof as possible. 
A handle 1, demountably located upon the 

right end of the transverse operating shaft 
2, furnishes means by which the machine is 
operated. Power is transmitted from the 
handle shaft 2 to the index shaft 13 and 
therefrom the accumulating and printing 
sections are operated. Amounts are added 
into a set of visible numeral dials disposed 
transversely at the rear of the keyboard and 
are co-incidentally printed upon a record 
sheet carried on a platen mounted at the rear 
of the machine. 
In describing my invention in detail, I 

will take up the different elements and funct 
tions of the machine in a sequence that will 
make the operation of the entire device easy 
to understand. 
Throughout this description and specifica 

tion, in all references to direction of rota 
tion of any member in which the terms 
“clockwise’ or “anti-clockwise' are used, the 
parts so described are to be regarded as being 
viewed from the right hand side of the ma 
chine. 

Operating handle and power shaft. 
The operating member or handle 1 

through its hub 1 is arranged demountably 
on the shaft 2 (Figs. 14 to 16), the shaft 
itself being supported by lugs or bearings 
on the base C. When the handle is in oper 
ative position on the shaft 2 the arcuate lug 
1b on said hub 1 contacts a lug 4 on the 
hub. 4 which is pinned at 4 to the shaft 2. 
A pin 19 in the hub 1: then lies in the trans 
verse groove 2 in the shaft 2. These parts 
are normally and yieldingly held in opera 
tive position, as described, by a Spring 5 se 
cured at one end on the base by a clip 5 and 
screws 5. When the handle is rotated in a 
reverse or clockwise direction until the lugs 
1 and 4 are separated at their rear ends 
only by the transversely projecting rear end 
5 of the spring 5, the pin 1' will have passed 
out of the groove 2 and the handle can be 
slipped off the shaft, the pin 1° passing over 
the flattened end of the shaft. The handle 
can be again mounted on the shaft 2 by the 
reverse of the above operation, the end 5° 
of the spring being first pushed laterally by 
the face of the lug 1 and snapping into place 
when the handle is moved forwardly. The 
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spring 5 tends to take up or prevent any 
shock to the mechanism which would be 
caused by the sudden arresting of the 
handle at the end of its rearward movement. 
The shaft 2 is provided with two operat 

ing plates 4 and 4 fastened to the shaft 
through their hubs respectively (see Figs. 
3 and 5). Two bosses 3 and 3° on the base 
serve respectively as stops for the extreme 
forward and rear positions of the Operating 
mechanism through contact with the right 
operating plate 4". These operating plates 
4 and 4 carry certain operating parts 
which have to do with functions of the ma 
chine to be described later. 
The shaft 2 is further provided with a 

downwardly extending arm 2 (see Fig. 4) 
to which is pivotally connected the front end 
of a link 6. The arm 2º swings in the chan 
nel or groove 3º in the base. The link 6 
extends rearwardly and is guided at its rear 
by a stud 3° in the lug. 3 on the base C, the 
stud 3 being arranged in the longitudinal 
slot 6 in the link 6. The real' end of the 
link 6 carries a stud 6 which serves as the 
rear support for a motive or return spring 
7, the forward end of which is anchored to 
the hook 7 in the base 3. The motive 
spring 7 is thus arranged to hold the right 
operating plate 4 in contact with the stop 
lug 3° and to therefore return the mechanism 
to normal position when the handle 1 has 
been pulled forward and is released. The 
link 6 is introduced into this mechanism in 
order to secure longer and more efficient, 
even tensioned motive springs than would be 
practicable if the springs were directly con 
nected to the arm 2. 

Pouver transmission. 
Power to operate the machine is applied 

from the handle 1 through the shaft 2 and 
in the following manner. 
The left operating plate 4 (see Fig. 5) 

carries a driving stud 8 to which is connected 
the forward end of the drive spring 9 and 
which supports the slotted forward end of 
the restoring bar 10. The rearward ends of 
the spring 9 and restoring bar 10 are car 
ried on the stud 12 in the left main cam 
plate 11. The right hand main cam plate 
11 and left hand main cam plate 11 are 
mounted on hubs and pinned to the index 
shaft 13. These cam plates have various 
functions among which is the control of the 
converging levers 14 through the restoring 
bail 15 carried at its ends by the cam plates 
11 and 11. These functions will be fully 
discussed under the headings “Accumulat 
ing” and “Printing.” 
The index shaft 13 has secured thereto an 

arm 13 pivotally connected to the lower 
end of the body of a dashpot 16 at 16, the 
upper end of the piston rod of the dashpot 
being supported pivotally at 16 in the left 
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side frame. This dashpot may be and de 
sirably is constructed as set forth and 
claimed in my co-pending application for 
Letters Patent filed by me November 17th, 
1919, Serial No. 338,599. 

It will be seen from the above that when 
the handle 1 is pulled forward and the left 
operating plate 4 rotated in anti-clockwise 
direction, the main cam plate 11 and index 
shaft will be yieldingly rotated in the same 
direction. Should the handle 1 be pulled 
forward at a greater speed than the adjust 
ments in the dashpot will permit the index 
shaft to travel, the drive spring 9 will be 
distended and the stud S will leave the real 
of the slot 10 in the slotted restoring bar 
10 and advance in said slot. When the han 
dle reaches its extreme forward position, a 
hook 17, pivotally mounted at 17 in the left 
side frame A will, impelled by the spiring 
17, engage a stop shoulder 4" On the left Op 
erating plate 4, and retain latter in its for 
ward position until the index shaft has 
reached the forward position. Just before 
this happens the nose 10º òn the slotted re 
storing bar 10, will engage the lug 17 on 
the hook 17 and lift same out of engagement 
with said shoulder 49 thus releasing the en 
tire mechanism to be restored by the motive 
spring 7. During the return stroke, the 
slotted restoring bar 10 maintains the con 
stant, normal relation between the lhandle 
and index sections, the lug S engaging the 
bottom of the slot 10" and forcing the bal 
10 with the parts connected thereto rear 
wardly. 
The above described mechanism consti 

tutes a safety device to prevent abuse of 
the machine by too rapid operation of the 
handle or by jerking same. 
An inspection of the normal positions of 

the centers 2, 8 and 12 will reveal the fact 
that the stud S, when the operating plate 
4 has returned to normal position shown 
in Fig. 5, has passed over and beyond a 
straight line drawn between 2 and 12. In 
other words, the slotted restoring bar 10 
passes over a “dead center’ 18 to its home 
position. As a result of this arrangement, 
any movement of the index section (that is, 
that section of the mechanism controlled by 
the index shaft) forwardly of the normal 
position is prevented until the center S has 
passed the point 18" at which point the in 
dex section is in exactly normal position 
since the point 18" and the point 8 are equi 
distant from the aforesaid straight line be 
tween 2 and 12. An advantage of this 
movement, which for all practical purposes 
may be regarded as lost motion in the in 
dex section, is that it allows time before the 
index section passes forwardly of its nor 
mal position for the reversal of the full 
stroke pawl 19. This pawl is mounted on 
the stud 19 in the right side frame (Fig. 

B 

3). A spring 19 tends to hold the pawl 
19 in its central position. The arcuate face 
4 of the light operating plate 4 concentric 
with shaft 2 is provided with notches 4th 
which engage the corners 19° of the full 
stroke pawl 19 during the travel of the right 
Operating plate 4 in one direction or the 
Other. Having therefore once started a for 
Ward Or backward stroke of the handle 
shaft 2, the movement must be continued to 
completion in order to allow the full stroke 
pawl 19 to drop off the ends of the surface 
45 and reverse itself. 
A further advantage of the “lost motion 

in the index section’, referred to above, is 
that time is provided to operate the latch 
66 l'eleasing the sectors 59 from mesh with 
the pinions 60 after the index section has 
come to a rest, as will be hereinafter de 
scribed. A still further function performed 
during this lost motion is the lateral shift 
ing of the index slides 35, explained in the 
keyboard description. 

Aeyboard. 
The keyboard is situated at the front of 

the inachine and is made up, in a large 
neas ire, of columnal units each compris 
ing a single series of vertical numeral key 
Stens 20 (see Figs. 4, 8, 9 and 10), num 
bered from 1 to 9 inclusive, mounted in unit 
flames 2i therefor, together with other as 
Sociated palits common to each unit frame. 
The unit filames themselves are supported 
On two transverse braces or supports 22 and 
23 (see Figs. 4 and 9) at the front and rear 
of the machine whose ends are tenoned in 
the side frames A. These braces are pro 
vided with spacing lugs 22 and 23 which 
are bent up between and engage the bottom 
edges of the unit frames, thus locating same 
laterally. The unit frames are located or 
held in proper position longitudinally by 
a third transverse brace or bar 25 whose 
projecting flange 25 is moltised into each 
unit frame. A fourth transverse brace or 
bar 26 serves to locate laterally the front 
uppei' ends of the unit frames, they being 
mortised thereto. The two last mentioned 
braces 25 and 26 serve to lock down in place 
the keyboard top plates 27 each extending 
between two adjacent columns of keys as 
shown in Fig. 1, and to bind the entire key 
board section together, the braces 25 and 26 
being detachably secured in position by 
Ianeans of the Screws 28 and 29. 
The key stems 20 are yieldingly supported 

in normal or elevation position in the unit 
frames 21 by the springs 209. When the 
keys are depressed, the lugs 20° on the key 
stems pass under the lower edges of a flex 
ible shutter 30 of which there is one for 
each “bank’ or column of numeral keys. 
These flexible shutter's extend longitudinal 
ly of the respective unit frames and are piv 
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otally mounted as at 30, to the lugs 21 on 
the unit frames. The shutter 30 is yield 
ingly held in operative position by a spring 
30° and will act to restrain or hold any key 
in depressed position, but will release same 
if another key in the same column be de 
pressed, since the lug 20° on the newly de 
pressed key will throw the lower edge 30 
of the shutter out of contact with the lug 
20° of the formerly depressed key and allow 
its spring 20 to restore it. 
Adjacent to the key stems of each column 

are two longitudinally slidable plates 31 and 
32. The plate 31, sliding via grooves on 
the studs 21 fixed in frame 21 is employed 
to retain the lower ends of the key stems in 
position in the frame 21 in addition to its 
other functions. 
This plate 31 which is called herein the 

initial stop slide is provided with nine cam 
faces 31 co-acting with lugs 20 on the 
key stems, the lugs and cam faces being so 
arranged as to produce, upon the depression 
of any key in the series, a forward move 
ment of the plate 31. The said plate has also 
a forward projection 31 which contacts the 
initial stop 33 for that column at 33 (see 
Fig. 4). The initial stops are placed side by 
side upon a transverse shaft 34 and are de 
signed to act as detents co-acting with the 
lugs 35 to limit the movement forward of 
the index slides 35 when the handle is op 
erated with no key depressed. The de 
pression of a key, however, will move the 
initial stop slide 31 forwardly and rotate 
the proper initial stop 33 from the path of 
the lug 35º on the corresponding index slide 
and allow the index slide, when the handle 
is operated, to move to a position deter 
mined, as will be explained, by the depressed 
key. The forward motion of the initial stop 
slide 31 also swings forward the transverse 
bail 36 against the action of its spring 36. 
This bail 36 is pivoted on the heads of the 
two screws 28 in the side frames A and is 
arranged to control the locking of the total 
37 and sub-total 38 keys (see Fig. 3) against 
depression when any numeral key is de 
pressed, in a manner which will be described 
later. 
The index slides 35 extend longitudinally 

of the key frame 21 and when in operative 
position are located in the same vertical 
plane with the key stems 20 in the corre 
sponding frame 21. They are each designed 
with a series of stops 35 which respectively 
engage the lower rear edges 20 of the key 
stems or stops 20 which thereby limit the 
travel forward of the index slides when 
same are released and handle is actuated. 
The ninth key stem, however, has no cor 
responding stop on the index slide, the ninth 
stop for index slide being a fixed part in 
the machine proper which will be referred 
to later. It is to be understood that the 

amount of forward travel of the index slide 
will depend upon which key is depressed, 
the forward movement of the index slide be 
fore it is checked being proportionate to 
the numeral for which the key is depressed. 
The index slides are supported by two 

slidable transverse cars 39 and 40 hung in 
slots in the side frames A. This arrange 
ment permits the shifting, at certain desired 
times, of the whole index slide system later 
ally out of alinement or any possible en 
gagement with the key stems. This func 
tion, performed through the longitudinal 
shaft 41 (see Fig. 3) and the fingers 42 
and 43 thereon, will be enlarged upon later 
in this description. 
The slidable plates 32 (see Figs. 4, 9 and 

10), referred to above, are also mounted for 
longitudinal sliding movement upon the 
Studs 21 in the unit frames 21. They act 
as locks for the key stems and are provided 
to this end with lugs 32 co-acting, as will 
appear more fully hereinafter, with the be 
fore-mentioned lugs 20 on the key stems. 
These lock slides co-act at all times with 

a transverse bail 44 which is provided with 
fingers 44 working in slots 32 in the lock 
slides. The bail has an arm 44 on the right 
end (See Fig. 3) with a toe 44e contacting 
the upper buffer end 45 of a spring pressed 
plunger 45 mounted for longitudinal slid 
ing movement on the lever 46. The latter 
is pivoted co-axially with the right hand 
end of the transverse bail 44 on a stud in 
the right side frame A. The lever 46 is pro 
vided in its forward end with a stud 46b 
which co-acts with the oscillating cam 47 
pivotally mounted at 47 on the right oper 
ating plate 4'. The pivotal movement of 
the pawl 47 with respect to the plate 4 
is limited by a pin 47 carried by the pawl 
47 and coacting with a slot 4* in the plate 
4. A spring 47' connected to the pin 47' 
yieldingly holds the latter in the lower end 
of the slot, the forward end of the pawl 
being thus yieldingly held in an elevated po 
sition. When the handle or operating mem 
ber is pulled forward, the action of this 
cam is to force the lever 46 downward, the 
stud 46 following the cam face 47 on the 
oscillating cam 47. This action removes the 
spring buffer 45 from immediate contact 
with the toe 44° On the arm 44P. This allows 
the lock slides 32 to shift forward, impelled 
by their springs 32 (see Figs. 4 and 9) the 
arm 44 rotating in anti-clockwise direction, 
sufficiently to allow the lugs 32 on the lock 
slides to pass under the lugs 20 on such 
key stems as are in normal or elevated posi 
tion and thereby locking same against de 
pression. 
The lock slide 32 (see Fig. 7) in the right 

hand unit frame 21 is permitted to move 
forwardly at the same time, the restraining 
bail 36 having been moved forwardly by 
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the initial stop slides 31 advanced by the 
depressed keys, thus locking the total and 
Subtotal keys against depression through the 
positioning of the lugs on the lock slide 
under the co-acting lugs on the key stems. 

Referring to Fig. 3, it is evident that as 
the stud 46 on the lever 46 follows the lower 
edge of the cam during the entire stroke of 
the handle forward, at the end of which time 
it is caught by the under surface of shelf 4 
on the right operating arm 4R. The rear 
end of the pawl is moved upwardly by the 
stud 46 during the engagement of the latter 
With the rear end of the lower can surface 
of the pawl, but as soon as the stud has 
passed rearwardly beyond the pawl, the rear 
end of the latter is moved downwardly by 
the spring 47. So as to be in position to 
permit the stild to ride upwardly along the 
rear cam surface 47 when the handle shaft 
2 moves in a rear Ward or clockwise direc 
tion. It follows that the entire numeral key 
system is locked during the forward stroke 
of the handle. This situation is maintained 
during part of the return stroke or until the 
stud 46 has traversed the cam surface 47 
and is traveling along the top 47 of the 
cam, when the lever 46 is again raised to 
normal position and the keyboard unlocked. 
At this point, in the return movement of 
the machine to normal position, it becomes 
possible, as will be fully described herein 
after, to set up a new item in the keyboard 
in anticipation of the next stroke of the 
handle. As the stud 46 travels over the 
forward portion of the upper edge of the 
cam 47, it depresses the forward portion of 
latter. The spring 47', however, elevates 
the pawl to the position shown in Fig. 3, as 
soon as the stud 46 has passed forwardly 
beyond the pawl. 
With a view to permitting the setting up 

of new items in the keyboard before the 
mechanism has returned to normal position, 
means are also provided for effecting the re 
lease of any keys in the keyboard, which 
may have been depressed, at Substantially 
the same time the keyboard becomes un 
locked. This release is accomplished by the 
action of a pass-by pawl 48 pivotally mount 
ed at 48 on the left operating plate 4 (see 
Fig. 5). This pawl 48 is provided with a 
cam face 4S which, in retrograde movement, 
co-acts with a roller 49 mounted on the bell 
crank lever 50 pivotally mounted on the ear 
24’ on the left side frame A. This bell 
crank lever 50, when operated by the afore 
said cam face 4S on the pawl 48, pushes 
the transverse release bar 51, against its 
spring 51. The transverse release bar is 
provided with shoulders 51 (see Fig. 10) 
which contact the respective flexible shutters 
30 at their lower edges 30 and thereby 
swing them out of contact with the lugs 
20 on the key stems. Thus the transverse 
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bar 51 acts to release all the numeral key 
stems at a pre-determined point in the ret 
l'ograde movement of the machine. On the 
forward stroke of the handle and left oper 
ating plate 4', the pawl 4S rocks on its axis 
against its spring 48° and passes by the roller 
49 without actuating same. The total, sub 
total, and non-print keys are held depressed 
by flexible shutters, the same way as the 
numeral keys and are also released in the 
same way. 
The foregoing refers specifically to the 

mechanism involved in obtaining the “early 
release,” as it is commonly known in this 
art, of the key stems. In order, however, to 
take full advantage of the “early release,” 
and to set up a new item safely, another 
movement in the machine must take place. 
I refer now to the lateral shifting of the 
index slides out of the paths of their respec 
tive series of key stems, mentioned before. 
This must be done since otherwise, any key 
stem newly depressed, of a lower value than 
the one just released, would engage with 
and interfere with the return of the index 
slide 35 in that column. 
The two transverse bars 39 and 40, re 

ferred to before, may be called the “cradle’ 
supporting the index slides. The lever 46 
(see Fig. 3), also mentioned before, controls 
the shifting of the “cradle,” in addition to 
its other already enumerated functions. To 
do this, the lever 46 is provided with an ex 
tension 46 which has an ear 46 projecting 
over the path of a vertical slide 52 mounted 
On the right side frame A on the studs 52. 
The lower end of the slide 52 lies over the 
arm 42 on the shaft 41. (Fig. 3). The 
shaft has a vertical finger 42 and there is 
also a vertical finger 43 on the front end of 
shaft 41. These fingers, as before men 
tioned, stand upright between the lugs 39 
and 40 in the “cradle.’ 

Following this train of mechanism 
through, when the lever 46 stands in normal 
position with its stud 46 resting on the 
shelf 41 of the right operating plate 4, the 
index slide cradle is shifted to one side 
against the tension of the restoring spring 
42', the slide 52 pressing down on end 42 
of lever 42; and the index mechanism is 
therefore absolutely free from the influence 
of the keyboard. 

However, as soon as the cam face 47, in 
its forward movement, touches the stud 46 
and drives it downward, the spring 42d will 
operate to cause the index slides to be shifted 
back into line with their respective series of 
key stems. This occurs before the index 
slides start moving forward beyond their 
normal position, which delay has been fully 
explained in this description under the head 
ing “ Power transmission.” 

It will therefore be seen that the index 
slides 35 are shifted into and out of line 
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with the key stems as desired. They are 
normally out of alinement, are moved into 
alinement at the start of the handle pull and 
are shifted out of alinement again at the 
time the “early release’ takes place in order 
to allow for setting up new items. 
The last unit frame 21 to the left sup 

ports the correction key 53 and repeat key 
54. (See Figs. 1 and 2.) The correction 
key stands vertically over and is adapted to 
depress a laterally and inwardly projecting 
arm 50 (see Fig. 5) on the bell crank roller 
lever 50 mentioned in the explanation of 
the “early release.” By depressing the cor 
rection key the lever 50 is accordingly ac 
tuated and shifts the transverse release bar 
51 which will, as explained before, restore 
the keyboard to normal condition before the 
handle has been moved. 
The repeat key 54 is arranged so that 

when it is depressed a notch 54 in the key 
can be engaged with the edge of the slot 21. 
in the unit frame, thus holding the key 
down against the spring 17. When de 
pressed a pin 54° in the key stem 54 depresses 
the forward arm of the bell crank lever 55 
pivoted at 55 in the unit frame 21. The 
lower arm 55 of the lever engages projec 
tion 56 of the arm 56 pivoted at 56 in the 
left side frame A. The spring 17 holds the 
lever 56 in engagement with lever 55. The 
depression of the key 54 serves to project 
the end 56° of the arm 56 into the path of 
the cam faced pawl 48, on the left operating 
plate 4, and between the pawl and the roller 
49 on the bell crank roller lever 50; so that 
when the pawl advances with the plate 4, 
it will be forced downwardly by the end 56 
of the lever 56 and held down by said lever 
out of engagement with the roller 49. The 
key 54 is shown depressed in Fig. 5. This 
effectively disables the automatic releasing 
mechanism and allows items to remain in 
the keyboard for successive operations. 

In order to avoid inaccurate operation of 
the machine it is desirable to provide means 
whereby when any key is only partly de 
pressed the complete operation of the ma 
chine is prevented. The means which I have 
devised to this end comprise a member 125 
which is pivoted to the right hand side 
frame of the machine and which has a nose 
125 which rides along the periphery of the 
right hand operating plate 4 and is adapted 
to engage a shoulder 4 to limit the forward 
or anti-clockwise movement of the said oper 
ating plate and of the operating handle. 
The part 125 has a laterally projecting lug 
125 which extends over the rear end of the 
lever 44 and is normally pressed down 
wardly into engagement with the said lever 
by means of a spring 125°. In the ordinary 
operation of the machine the movement of 
the lock slides 32 forwardly causes the lever 
44 to operate in an anti-clockwise direction 

and lifts the pivoted stop member 125 a. 
sufficient distance away from the axis of the 
shaft 2 to enable the right hand operating 
plate to be turned without obstruction from 
the nose 125 of said member 125. When, 
however, a key is only partially depressed 
the projection 32 on the lock slide comes 
into contact with the projection 20 on the 
partially depressed key and prevents the for 
ward movement of the lock slide. This ac 
cordingly prevents anti-clockwise movement 
of the lever 44 and the ivoted member 125 
is permitted to remain in its lower position 
where the nose 125 obstructs the movement 
of the right hand operating plate 4R and of 
the operating handle as soon as the notch 4 
in the right hand operating plate comes into 
contact with the nose of the pivoted mem 
ber 125°. A slight amount of forward mo 
tion of the right hand operating plate 4 
before the notch is brought into engagement 
with the nose 125 on the member 125 is 
necessary to permit sufficient operation of 
the handle and of the lock slides 32 to nor 
mally permit the member 125 to be raised 
into inoperative position. With the con 
struction shown, however, the complete oper 
ation of the machine 7th a numeral key 
partly depressed is prevented. 

Alddition or acc???dation. 

When the handle is pulled forward and 
the stud 8 (see Fig. 5) in the left operating 
plate 4 passes the neutral point 18, the 
whole index frame (shaft 13, main cams 11 
and 11 and restoring bail 15) rotates in an 
anti-clockwise direction to a point limited 
by the extreme forward position of the han 
dle mechanism. The index slides 35, im 
pelled by their springs 35°, (see Fig. 4) are 
allowed to move forward on their guides 39 
and 40. Since these index slides are linked 
without lost motion to the converging levers 
14 by the index links 57 it can be readily 
seen that when the restoring bail 15 is ro 
tated away from the point 14º on the con 
verging levers 14, the converging levers will 
be rotated by their respective index slides 
as far as the slides are allowed to go. The 
excursions of the index slides are normally, 
that is, when no numeral key is depressed, 
limited to one increment of travel by the 
innermost teeth at the bottom of the initial 
stops 33. But when a numeral key is de 
pressed, and the corresponding initial stop 
is thereby removed from the path of the in 
dex slide, as heretofore explained, the slide 
will continue its forward motion until the 
depressed key is engaged with the proper 
step on the index slide. If the “9 key is 
depressed, the point 14 of the converging 
lever contacts with the shaft 58 to stop the 
indexing mechanism in position for the “9” 
key. In that case, the only function per 
formed by the '9' key is to trip the initial 
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stop 33 and operate the transverse bail 36 at 
the forward end of the machine, referred to 
before. 
The index sectors 59 of the accumulating 

means (see Figs. 3 and 4) are mounted slid 
ably on the hubs 14" in til e converging levers 
and are capable of being raised into mesh 
with the pinions 60 on the indicating or 
registering numeral or accumulator wheels 
61, being normally out of mesh there with. 
This meshing occurs in every normal for 
ward stroke of the handle at the moment the 
index mechanism reaches the 9th stop or stop 
for the “9 key. The right main cam plate 
11R is provided with a eam surface 11° co 
acting with a roller 62 (see Fig. 3) carried 
by the bell crank lever 63. This lever is 
mounted on the shafts 58. Fixed likewise 
to the same shaft are two arms 64 (see Fig. 
4) carrying a transverse, shaft 65 extending 
through the slots 59 in the index sectors. 
At the moment the index mechanism reaches 
the ninth stop, the cam 119 raises the roller 
62 and rotates the shaft 5S and associated 
sector lifting mechanis) in anti-clockwise 
direction thus elevating the shaft (35 and 
raising the index sectors 59 into lanesh with 
the pinions 60. They are held in mesh by 
the latch 66 (see Fig. 3) whose hColk 66 
drops over the lug 63 on the lever in obedi 
ence to the tension of the spring 42. 
This action also raises the type bar's 67, 

which are mounted on the rearward ends of 
the converging levers 14 at 14, either one 
increment to the “0” position, or to any 
position corresponding to that to which the 
indexing mechanism may have been posi 
tioned by the key stems 20. The aligning of 
the type and the printing operation will 
be discussed later under the head of Print 
ing. It is sufficient here to call attention 
to the fact that whatever numeral keys are 
depressed in the keyboard, the correspond 
ing numeral type in the printing section, in 
column for column respectively, are raised 
and brought into position at the printing 
line. 
The handle can now be supposed to have 

completed its forward stroke and to be 
ready for the return stroke, impelled by 
the motive spring 7, during which move 
ment the actual “adding' and “carrying 
is done. 
The index sectors or pinion actuators 59 

are provided with two additional sets of 
slots or openings. The lower slot 59 func 
tions on the converging lever hlub 14° and 
allows for raising and lowering the sector. 
The upper slot or opening 59° provides for 
an oscillatory clockwise movement (as well 
as a vertical one) of the sector about the 
hub 14 and in relation to the converging 
lever on which it is mounted. The oscilla 
tory movement permitted is equivalent to 
one increment of travel or one tooth space 
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of the sector and numeral wheel. The sector 
is yieldingly driven in a clockwise direction 
by its carrying spring 68. This increment 
of movement constitutes the carrying ele 
ment but it is normally restrained, during 
most of the return or adding stroke of the 
machine, by the next adjacent carrying 
latch 69 to the right, an arm of which has 
a hook 69° normally engaging the lug 59 
On the index sector whether the sectors are 
in mesh with the pinions 60 or out of mesh 
With them. 
The machine having now started its re 

turn stroke, the restoring bail 15, in retro 
grade or clock-wise movement, eventually 
picks up the converging levers, at the points 
14", and in whatever positions they may 
have assumed. These index sectors 59, being 
held in mesh with the pinions 60, are ro 
tated in clock-wise direction and revolve the 
numeral dials the value of the indexing on 
the keyboard. 
The latch 66 will keep the sectors and pin 

ions in mesh during the entire return stroke 
of the indexing mechanism. After the stud 
S in the left operating plate 4 has reached 
the position 1 S (see Fig. 5), after which the 
index section is practically stationary, an 
arm 66º on the latch 66 (see Fig. 3) is con 
tacted by the stud 47 on the oscillating cam 
47, which rotates the latch 66 in anti-clock 
wise direction disengaging the hook 66 
from the lug 63° on the bell crank 63. The 
spring (33 then rotates the bell crank 63 
in clockwise direction and thus draws the 
index sector's out of mesh with the pinions. 
At the same time an aligning bail 70 piv 

oted at 70 is drawn by the links 71 of which 
there are two at opposite sides of the ma 
chine into engagement with the pinions 60 
to align the same. These links are operated 
by the arms 64 and are pivotally fastened to 
the aligning bail 70 at 70°. The said links 
71 therefore always keep the aligning bail 
0 in mesh with the pinions 60 when the 
index sectors 59 are out of mesh with said 
pinions 60, and vice-versa. 
The handle section is now returned to 

normal position and its final movement is 
utilized to reverse the full stroke pawl 19, 
as described before. 
On each numeral wheel 61, in addition to 

the pinion 60, is mounted a cam 72 with one 
cam face 72 for each multiple of ten num 
bel's found around the periphery of the 
numeral wheels. I prefer, in the present 
invention, to use a numeral wheel with two 
sets of numbers thereon so as to make 
the carrying increment 18 degrees, there 
being 20 spaces on the wheels. Therefore 
the cams 2 will be double ended. They 
rotate with the dials in the path of the 
totalling dogs 73. These dogs are double 
ended or double armed, the end 73 having 
an ear bent over in the path of the cams 72 
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as above, and the end 73 being in the form 
of a hook engaging the end 69 of the carry 
ing latch 69. It folloWS tlhen, that the ro 
tation of a numeral wheel 180° or more in 
anticlockwise or adding direction from Zero 
position will cause a cam face 72 to pass 
by and thus move the corresponding total 
ling dog 73 learwardly and thereby unhook 
the end 69 of the carrying latch 69. 
The hook 69 on the carrying latch 69 is 

now drawn by its spring 69° out of latching 
engagement with the lug 59' on the next 
adjacent index sector to the left. The carry 
ing spring 68 then causes the said index 
sector to rotate in clockwise direction the 
value of the slot 59° in the sector or one in 
crement of movement and thus callies one 
unit into the next dial wheel of higher order. 
The release of the carrying latch lever 69 
to permit the carrying movements may oc 
cur at any time during the travel of the 
index Sectors to their normal positions, de 
pendent on the position of the dials from 
which carrying is done, at the start of the 
operation. A compound carrying operation 
occurs whenever one unit is carried into a 
dial which is already set in the ninth posi 
tion. In that case, the movement of one 
unit given that dial releases, as explained 
above, the carrying latch controlling the 
next dial beyond to the left and so on. 
As before stated, when no carrying de 

vice is tripped off, the hooks 69 on the car 
lying latches 69 are long enough to restrain 
the carrying action in all columns whether 
the sectors are in mesh or out of mesh. This 
facilitates the totalling operation as will be 
later explained. The carrying device per se 
disclosed in this application is the inven 
tion of Andrew Elkman and is made the sub 
ject of a separate application Ser. No. 343,- 
711 filed by him Dec. 10th, 1919, and upon 
which U. S. Patent 1,358,427, has been 
granted. For a more detailed description 
of this carrying device attention is directed 
to the said patent. 

Printing mechanism. 
The printing section is placed at the rear 

of the machine. A ribbon 74 passes in front 
of a platen 75, mounted for rotation on a 
transverse shaft 76. Ribbon actuating 
mechanism suitable for this machine is fully 
described and claimed in an application for 
Letters Patent filed by me December 1, 1919. 
Ser. No. 341,675. 
The printing mechanism comprises a rock 

shaft 77 (see Figs. 3, 4, 11, 12 and 13), print 
ing hammel's 7S, loosely mounted thereon, 
spring 78° actuating same, firing latches 79, 
and selector latches S0 mounted loosely on a 
shaft S1 and preventing, as will be ex 
plained, firing of the hammers for those col 
umns in which no keys are depressed, a 
bail S2 to restore the hammel's and certain 
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cams, mounted on the rock shaft 77 to actu 
ate the above elements. 
The type bars 67, referred to before as 

being mounted on the converging levers 14, 
carry, in the housing 83 for same, the 
numeral type S4 of which there are 10 in 
each bar numbered from “ 0' to '9' inclu 
sive, the “0” type being at the top, the “1” 
type being second and so on. 
An alm S5 mounted on rock shaft 77 (see 

Fig. 3) supports the driving link 86 at 85°. 
The forward end of this link normally en 
gages and is driven by the stud 11 in the 
right main cam plate 11'. The connection at 
11' can be disabled however, and the print 
ing mechanism rendered inoperative when 
the non-print key S7 is depressed. This par 
ticular feature will be taken up more fully 
later. 
The hammers 7S are each provided with a 

lug 78” wylich is normally contacted by all 
the firing latches 79 at 79 (see Fig. 11), and 
which is adapted to be contacted by all the 
selector latches S() at 80 (see Fig. 13). The 
firing latches are all disengaged at every 
stroke of the machine, but the selector 
latches are rendered inoperative only in the 
columns in which printing is to take place. 
Referring to Fig. 11 it will be seen that the 
Selector latches are normally out of engage 
ment with the hammer lugs 78”. These 
latches are mounted loosely upon the shaft 
S1 and through the walls of the slots 80 are 
controlled by a bail SS mounted in the cam 
lever's 89 which contact the cams 90 placed 
On each side of the printing mechanism. 
When the cams 90, rotating in a clockwise 
direction on the forward pull of the handle, 
allow the cam level's 89 to drop to the cam 
surface 90', impelled by the springs 89, the 
bail SS allows the selector latch spring 80° to 
normally rotate the latches in an anti-clock 
wise direction, (see Fig. 13) the points 80 
on the latches passing freely over the long 
Yertical lug 67 on the type bars and the 
latches thus moving into the path of the 
hammer lugs 7S at 80. Should any type 
bar, however, be raised above the “naught’ 
position, the point 80 on the latch 80 will 
be stopped against the said vertical lug 67 
on the type bar and thus the latch will not 
be allowed to rotate sufficiently to lock the 
hammer TS at 80. 
After the printing operation a number of 

the hammers 78 may be still held in re 
tracted position by the selector latches. It 
is desirable to so construct the printing 
mechanism that when the selector latches 80 
are released from the hammers during the 
retrograde or return movement of the oper 
ating handle, the released hammers will not 
be driven forwardly against the type stems. 
To this end I have provided a construction 
whereby the selector latches 80 are not re 
leased until the hammer restoring bail 82 is 
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in position to arrest the hammers before 
they can engage the type stems. The cans 
90 are provided with two steps 90° and 90°. 
In normal position the cam levers 89 rest 
upon the higher step 90°. The slots SO) in 
the selector latches S0 are made long enough 
SO that in normal position the bail SS will 
retract the selector latches so that the points 
80' lie just in front of the paths of the ver 
tical lugs (37 on the typebars 67 referred to 
above. When the cams 90 are in the inter 
ediate position, with the cam levers rest 

ing On the step 90°, the selector latches are 
not drawn out of engagement with the lam 
ne!' lugs S at S0. This enables the hammer 
I'estoring bail S2, in retrograde movement, 
t0 reach a point at which, when the cann le 
vers 89 reach the high points 90° of the cam 
S}{} 'eiease from restraint all the ham 
mei's TS which had not previously been re 
leased, the said bail S2 will block the said 
halminers S before the points S on the 
hammel's can strike the ends S4 of the type 
stems S4. 

Each selector latch in the numeral type 
bal' series is further provided with an ot 
set lug 80° projecting into the path of the 
edge S0 on the next selector latch to the 
left. Therefore, when any given typebal 
is raised to a printing position theirely 
permitting the unlocking of the hammer in 
that column, each selector latch to the right 
is also restrained by its respective offset 
lüg 80° from locking its respective ham 
nter and, When the firing latch 79 is tripped, 
a row of ciphers will be automatically 
printed to the right of the number original 
ly selected to print. 
The eam levers S9 carry in their lower' 

extremities a bail 91 which is designed to 
engage the slots 67 in the type bars and 
align same in Correct position at the Ino 
ment of printing. I prefer to align the 
type bars by the tension of the aforesaid 
springs S9, as shown, rather than by a posi 
tive forced alignment. Thus, it any type 
lear should fail to rise to its proper selected 
position, due to oil stick or other causes, 
the aligning bail 91 might strike between 
the aligning notches 67 and fail to function 
properly but, on the other hand, no exces 
sive strain would be put upon the Working 
parts as might happen were a positive 
forced alignlinent employed. 
The firing latches 79 are controlled by a 

bail 92 mounted between the cam level's 93 
(see Fig. 3). This bail 92 forces all the 
firing latches 9 to always act in unison 
ind, in fact, lkeys them together. The fir 
ing canas 94, mounted on and 'Otating with 
the shaft 77, raise the arms 93 of the can 
levers 93 by the contact there with of the 
can surface 948 and thus trip the firing 
latches 9 at each stroke of the machine. 
The firing latch members 79 have two 
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functions, one to finally release the ham 
liel's at each stroke of the machine as above 
described, and the other to retract the type 
84 after the hammel's strike. Each firing 
latch is to this end provided with a vertical 
finger 79 extending up into the correspond 
ing type housing S3 and arranged to contact 
a pin S4 in each type stem S4 to retract 
the typo Stein. At the moment of firing 
these ?ingei's are rotated in a clockwise di 
rection by the can 94 and leave any type 
stein, raised to printing position, free to be 
driven against the ribbon 74 and paper 95 
which are backed up by the platen 75. As 
Soon as the unachine starts its retrograde 
Ovellent, however, the calms 94 allow the 

cann levers 93 to d'op back on the cam sur 
faces 94", inapelled by the return springs 

and thus the firing latches and their 
fingers 79 are refracted to normal position 
and all type stems restored thereby. With 
this improved construction the individual 
type splings commonly used are dispensed 
with. 
The upper' terminals of the hamler 

splings 78 are mounted in a sliding bail 
96 which, as shown, is adapted to be moved 
u}) \, lidly to tension the springs by means 
oi links 96' pivoted to and movable by the 
cains 90. Said springs are thus normally 
not undel' tension but are placed under ten 
sion as the firing moment is approached. 

..) 
r. 39, 

Totalling mechanism. 
in the keyboard, the unit frame 21 to 

the extreme right (see Figs, 1, 2, 3 anci 7) 
supports total key 37, sub-total key 3S. 
eliuination key 97 and non-print key St. 

ihe totalling operation is substantially 
the 'evel'se of the adding process, described 
above. In addition, the index sectors travel 
fol'\\'a1'd to their selected indexing posi 
tions while out of mesh with the nuineral 
Wheel pinions, and return to normal posi 
tion upon the retnjin stroke of the handle 
While in mesh with the pinions, thus regis 
tering the amounts selected in the dials 
while rotating the same in an anti-clock 
Wise direction. in totalling, the index Sec 
to's are throwin at once into mesh with 
the nuaneral Wheel pinions by the depres 
sion of the total key and travel for Ward 
the distances allowed by their respective pin 
ions, which, traveling in a clockwise direc 
tion, arrive and ai'e left at their Zero posi 
tion when their can is 2 engage the tops 
3 of the totalling dogs 3. (See Fig. 4.) 
The depression of the total key immediate 

ly effects six functions viz.: 
(1). It raises ali index sector's 5') into 

mesh with their pinions 60. 
(2). It raises till initial stops 83 from tile 

path of stop lugs 35 on index sides 35 
(3). It locks all nurtheral keys 2) and 

sub-total key 3S in o'nal position, 
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(4). It provides an index stop for posi 
tioning the sign type bar 67 (Fig. 6) to 
print a suitable character to designate a total. 

(5). It disables the latch 66 (Fig. 3) SO 
that the sectors are held in mesh only SO 
long as the total key remains depressed. 

(6). It raises the ribbon guide 98 (see 
Fig. 3) and ribbon 74 at printing line so 
as to print the total in a different color 
from the individual items when a bi-chrome 
ribbon is used. 

For function (1) the following mechanism 
is provided:-A sliding bar 99 (Fig. 7), 
called the total slide, is mounted on two 
studs 99 on the right side of the sign key 
unit frame 21. It is operated by either One 
of two bell crank lever's mounted on studs 
100T and 100s' adjacent to the total and sub 
total key stems. These bell crank levers 
may be designated as 100 and 100 for total 
and sub-total respectively. They each carry, 
in their downwardly extending arms, studs 
100 and 100 respectively, co-acting with 
the longitudinal slots 99 of the total slide 
99. Their rearwardly extending horizontal 
arms are adapted to contact the studs 37 
and 38 in the total and sub-total keys re 
spectively. Thus the depression of the total 
key 37 will actuate the bell crank lever 100T 
and move the total slide fol' Wardly. A lug 
99 on the total slide then operates a link 
101 (see Fig. 3) the rearward end of which 
is pivoted to the vertical arm (33° of the 
sector raising lever 63. The forward in 
turned end of the link 101, as shown, slides 
in a slot in the right hand frame A. Thus 
the movement forward of the total slide 99 
effected by depressing the total key 37, raises 
the index sector's 59 into mesh with their 
respective pinions 60. 

Function (2) is performed as follows: 
The forward movement of the aforesaid 
total slide 99 brings the forward end 99 of 
the slide into operative contact with the 
transverse lock bail 36 (see Fig. 4). The 
lock bail itself is provided with a series of 
fingers, one for each initial stop 33, and 
when the lock bail 36 is operated by the total 
slide 99 these ?ingers engage and raise all 
of the initial stops, as required. 
The mechanism for function (3) is as foll 

lows: The total slide 99 is provided with a 
lug 99 contacting the upwardly extending 
arm on the transverse bail 44. The forward 
movement of said side, which occurs when 
the total key is depressed, rotates the locking 
bail 44 in anti-clockwise direction, against 
the compression spring 45°. The fingers 4-4 
on the locking bail now permit each muneral 
locking slide 32 to move forwardly and 
bring the ears 32 on said locking slides 
under the lugs 20 on the numeral key stems 
20, thus effectively locking the latter in nor 
mal position. 
The bell crank lever 100T has a forwardly 
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projecting arm 100° which, when the total 
key 37 is depressed, contacts the stud 3S in 
the sub-total key 38 and prevents the simul 
taneous depression of the latter. 
In regard to function (4), the mere de 

pression of the total key renders the key 
stem effective as a stop for the index slide 
35 in that column, as in the case of any 
numeral key. The total key being placed 
in the fifth numeral position, it follows that 
the sign bar 67 will rise to the fifth position 
where the total character type S4 is placed. 

In regard to function (5) or the disabling 
of latch 66 (Fig. 3), the latch (56 is lifted 
by means of a disabling slide 102 (see Fig. 
6) mounted upon two studs 102 on the left 
side of the sign key unit frame 21. A cam 
surface 102 co-acts with the stud 3 on the 
total key 37 so as to produce, upon depres 
sion of the key, a forward motion of the 
slide 102. A lug 102º on the slide 102 con 
tacts the arm (36 of the latch 66 and thus 
rotates its hook 66 out of engagement with 
the lug 63 on the bell crank lifting lever 63, 
when the total key is depressed and slide 102 
moves forwardly. 

Function (6) or the lifting of the ribbon 
guide, is performed by the following means: 
To the extreme rear Ward end of the total 
slide 99 a rearwardly extending link 103 is 
pivoted. The rear end of this link is con 
nected to a bell crank lever 104 (see Fig. 3) 
loosely mounted on the shaft 77. An arm 
104 on this level extends to the rear and co 
acts with the ribbon raising frame 105 in 
such a manner that when the total slide 99 
and the link 103 are drawn forward by the 
depression of the total key 37, the frame 105 
is raised sufficiently to bring the lower in 
place of the upper half of the ribbon to the 
printing line and thus cause the total to be 
printed in a different color than that used 
in printing items, should it be so desired. 

Having described the immediate effects of 
depressing the total key, the totalling opera 
tion can now be completed and explained. 
With the forward stroke of the handle, all 
index slides 35 and sector's 59, in the columns 
whose corresponding dials (31 are not at the 
Zero position, move forwardly since the 
initial stops 33 are raised. These excursions 
are limited by the arrival of the various 
dials at their zero positions, the dials being 
actuated by the index sectors. The calms 72 
on the dials have then come to rest on the 
tops 73 of the totalling dogs 73 and this 
stop the dials at their Zero positions. The 
handle now completes its forward stroke 
and the total is printed exactly as items are 
printed in addition. To the right of the 
total a suitable total designating character, 
such as the letter T will at the same time be 
printed by the type S4. On the return 
stroke of the handle the total key is released 
co-incidentally with the numeral keys and 
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the roller 62 on the sector lifting lever 63 
follows down the cann surface 119 of the 
right main cam plate 11 and allows the 
sectors to unmesh from the pinions (5), the 
sectors being impelled by the spring (33. 
Later the restoring bail 15 picks up the con 
verging levers at 14. Thus the entire index 
train returns to normal position without af 
fecting the dials, which have been l'estored 
to their zero position, and the machine is left 
clear. 

After the release of the keyboard and the 
unmeshing of the sectors 59 from the corre 
sponding pinions, provision is made to pre 
vent the index slides 35 f?'olan being (}}'a \’?n 
violently forwardly by the springs 35°. 
Without such means the indexing anecha 
nism would move forwardly either until the 
converging levers 14 engaged the bail 15 o' 
until the said levers canne into contact with 
the ninth stop 58. The jarring of the na 
chine thus produced would be objectionable 
not only because of the noise but also be 
cause of the Wear and tear on the machiie. 
I have accordingly formed the initial stops 
33 with serrated or toothed lower edges 33°, 
the teeth or serrations being so arranged 
along the lower edge of the initial stop as 
to engage the projections 35 upon the index 
slides approximately at any position at 
which the latter may be located upon the re 
lease of the keyboard and the unneshing 
of the sectors from the pinions. It is under 
stood that the initial stops are released and 
fall into operative position at the time the 
keyboard is released. This feature is in 
portant in connection with the early re 
lease of the keyboard referred to before as 
well as in the totaling operation. 

Reference has already been made in the 
paragraph under the heading “ISeyboard’ to 
the forward movement of the bail 36 when 
ever any numeral key is depressed and to 
the resulting locking of the total key 37 and 
subtotal key 3S. This locking is due to the 
fact that the forward movement of the said 
bail permits the forward movement of the 
totallock slide 32, which contacts with the 
said bail, so that the projections 32 on said 
slide are moved under the coacting projec 
tions 32 on the total and sub-total key 
stems. The total lock slide is drawn for 
wardly by a spring 32'. 

Sub-totalling. 
The sub-totalling operation is tills hi liike 

totalling except that, whereas in totalling 
the dials are “cleared’ or turned to zero po 
sition, in sub-totalling the amount originally 
in the dials at the beginning of the forward 
stroke of the handle is restored during the 
return stroke and the dials are thus left as 
they were at the start of the operation, the 
total in the machine being, however, printed. 

.. 

As in totalling, there are certain functions 
perfo'med inmediately upon depressing the 
sub-total key 3S. They are five in number 
and are practically the same as the 1st, 2nd, 
3rd, 4th, and 6th described above in con 
nection with the totalling operation. 

Functions (1) and (2) are performed in 
the she way in Sub-totallingas in totalling 
exceit that the total slide 99 is operated by 
the sub-total key 38 through the bell crank 
level 100s described before. 

In regard to function (3) the total key 
is locked against simultaneous depression 
with the sub-total key by a rearwardly ex 
tending al'?n 100°' on the bell cranl? level" 
100T which passes under and supports in 
normal position the stud 37 on the total 
key 37. The numeral keys are locked 
against depression upon the forward nove 
hen of the total slide in the same manner 
as described above in connection with the 
totalling operation. 
The indexing operations of functions (4) 

is similar to that in totalling, the sub-total 
key being in the third numeral position and 
arresting the corresponding index slide 35 so 
that its corresponding typebar will rise to 
the third position tol’ printing, the subtotal 
type 848 being brought to the printing dine. 
This type }}lay print any suitable sub-total 
designating character, such as the letter “S.” 
The function (5) of the totalling opera 

tion is on litted in sub-totalling, as the latch 
(36 must not be disabled since it must oper 
ate to hold the sectors in mesh during the 
return stroke of the handle, as in addition. 

Function (6), that is the raising of the 
ribbon guide, is the same as in totalling ex 
cept that the total slide 99 is moved for 
ward on the depression of the sub-total 
key 3S. 
The entire modus operandi of totalling and 

sub-totalling are al ke luring the for Yarl 
stroke of the handle. On the return stroke 
however, the sector's are in sub-totalling re 
tained in mesh by the latch 66, which is 
only tripped off after the index trains have 
come to rest in their home positions, exact 
ly as in addition. Since the sectors thus go 
into linesh and out of niesh at the same place, 
no change in the reading of the dials takes 
place, and the only result of the sub-totalling 
operation is to print the total accumulations 
on the paper together with a distinguishing 
character to indicate that a sub-total has 
taken place. 

È7 inninafio??. 

Elimination is an operation introduced 
during the process of addition or accumula 
tion by which the amount indexed in the 
keyboard is printed as usual but not added 
into the dials. It is accomplished by the 
depression of the elimination or non-add key 
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97, placed in the first numeral position, the 
depression of the key taking place after the 
handle has been pulled forward when, ple 
sumably a mistake has been discovered and 
it is desired to eliminate that particular item 
from the accumulator dials. The elihina 
tion key 97 is provided with a stud 97 (see 
Fig. (3) co-acting with another can surface 
102 of the disabling slide 102. This the 
depression of the key 97 noves the side 102 
forwardly as in totalling and disables the 
latch 66 (see Fig. 3). The sectors 59 then 
return to no!'}}a position without turning 
the dials, exactly as in to tailing. The elimi 
nated itein, however, has been printed since 
the forward stroke of the machine during 
the latter poition of which the printing 
takes place is the same as in any addition Operation. 
There is also printed, simultaneously with 

the depression of the elimination key 97, a 
character to designate that tle iten in ques 
tion is not accumulated oi', in other words, 
is an eliminated item. A wire 106 (see Fig. 
6) connects the lear end of the disabling 
slide 102 through the lever 106' to the se 
lector latch 80 governing the printing 
hammer TSR in that column, and is arranged 
to lift the latch S0* when te elimination 
key 97 is depressed. This will permit the 
firing of the hammer SR since the firing 
latch T9 has already been tripped by the 
progress of the machine to that point. The 
elimination sign type S4° which may contain 
any suitable identifying printing character, 
such as the letter “E” is placed in the sign 
type bar 57 at the lipper or “0” position 
and is brought to the printing line at every 
stroke of the machine whether printed or 
not. 

I have also provided means whereby the 
depression of the subtotal key is presented 
when the elimination key is depressed and 
vice versa. To this end the level 1005 is ex 
tended and arranged under the projection 
38" on the Subtotal ley and under projec 
tion 97 on the elimination key in such posi 
tion that only one of these keys can be 
wholly depressed at any time. 

Von-pjºint mechanism. 
The non-print key ST is placed in the 

ninth numeral position and (see Fig. 3) 
contacts an ear 10 of the level 10 mount 
ed loosely with its hub 107 on the shaft 58. 
The rearward end 107 of the level 10, 
passes under a stud S6' in the link S6 vlich 
normally operates the printing section. 
The link SG is provided with a slot or re 

cess S60 in its forward end the bottom wall 
of which slot or recess rests upon the stud 
11d in the right cam plate 11. The said 
link is arranged to be lifted out of opei'a- 
tive engagement by the level 10 when the 
non-print key S7 is depressed, thereby dis 
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abling the entire printing mechanism. Thus 
it is possible to accumulate items without 
printing same. 

It is to be understood that many modifi 
cations may be made in the form of the in 
vention disclosed without departing from 
my invention. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent, is:— 

1. The combination with accumulating 
means, of means for determining the extent 
of movement of said accumulating means, 
said last named means comprising key actu 
ated stops, indexing means adapted to co 
act, there with and movable into engagement 
With a stop which has been set, means for 
holding said stop in set position, an initial 
stop for said indexing means, means to ren 
der Said initial stop inoperative, and means 
for operating said stop holding means to re 
lease any stop in set position, said initial 
stop having means adapted to hold said in 
dexing means in different positions. 

2. The combination with accumulating : 
means, of leans for determining the extent 
Of movement of said accumulating means, 
Said last named means comprising key ac 
tilated stops, indexing means adapted to co 
act there with and movable into engagement 
With a stop which has been set, means for 
holding said stop in set position, an initial 
stop for said indexing means, means to ren 
der Said initial stop inoperative, and means 
for Opelating said stop holding means to re 
lease any stop in set position, said initial 
stop connprising a pawl having a serrated 
edge adapted to hold said indexing means 
in different positions. 

3. The combination of accumulating 
means, means for determining the extent of 
lmovement of said accumulating means, said 
last named means comprising stops and in 
dexing means arranged to coact there with, 
initial stops normally preventing movement 
of said indexing means to indexing position, 
and means for rendering said initial stops 
inoperative, each of said initial stops being 
provided with a plurality of notches for 
preventing movement of said indexing 
1} } {33 11S. 

4. The combination of a keyboard conn 
prising a plurality of numeral keys, a total 
key, a sub-total key, either of said total and 
subtotal keys being movable into operative 
position without moving the other, means 
for preventing movement of either of stuid 
total and subtotal keys to operative position 
When the other is in operative position, 
accumulating mechanism controlled by said 
keys, a lock slide for said total and subtotal 
keys adapted to be positioned to prevent the 
depression of said total key or said sub 
total key, a member for controlling the 
movement of said lock slide into operative 
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orinoperative position, and means con 
trolled by any of said numeral keys for con 
trolling the movement of said member. 

5. The combination of a keyboard coal 
prising a plurality of numeral keys, ar 
ranged in columns, a total key, accumulat 
ing mechanism controlled by said keys, a 
slide adapted to be engaged by the total 
key and be positioned to prevent the depres 
sion of said total key, a bail for controlling 
the movement of said slide into operative or 
inoperative position, and means controlled 
by any of said numeral keys for controlling 
the movement of said bail. 

6. The combination of a keyboard com 
prising a plurality of numeral keys, ar 
ranged in columns, a total key, a sub-total 
key, accumulating mechanism controlled by 
said keys, a slide adapted to be positioned to 
be engaged by said total key or said sub 
total key and prevent the depression of said 
total key or said sub-total key, a bail for 
controlling the movement of said slide into 
operative or inoperative position, and means 
controlled by any of said numeral keys for 
controlling the movement of said bail. 

7. The combination of a registering de 
vice, a lever provided with means for actu 
ating said registering device upon the move 
ment of the lever about its axis, means for 
effecting the engagement and disengage 
ment of Said registering device and said ac 
tuating means, means for moving said level 
about its axis, means for determining the 
extent of movement of said actuating means 
comprising a plurality of stops and a lon 
gitudinally movable indexing member con 
nected with said lever and having a plu 
rality of index surfaces adapted to engage 
the said stops respectively when the stops 
are respectively set, an initial stop for said 
indexing member, means for releasing said 
initial stop upon the setting of one of said 
first named stops, totaling mechanism coact 
ing with the above named parts, said initial 
stop being adapted to prevent substantial 
accidental displacement of said indexing 
member from various positions at which it 
may be arrested during totaling and print 
ing mechanism comprising a type carrier 
movable to printing position by said lever. 

S. The combination of a legistering de 
vice, means for actuating the same, means 
comprising a cam for effecting the engage 
ment of said registering device and said ac 
tuating means, means for holding said reg 
istering device and actuating means in en 
gagement independently of said cam, and 
means for releasing said holding means. 

9. The combination of a registering de 
vice, means for actuating the same, means 
comprising a cam for effecting the engage 
ment of said registering device and said ac 
tuating means, means comprising a latch 
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for holding said registering device and ac 
tulating means in engagement independently 
of said cain, and automatic means for re 
leasing said latch when said actuating 
means has reached a predetermined position. 

10. The combination of a registering de 
vice, an actuator therefor, means for mov 
ing said actuator away from its normal po 
sition, other means for restoring the same 
to normal position, and means comprising 
an operating member unitary with said re 
storing means for effecting the engagement 
of said registering device and actuator. 

11. The combination of a registering de 
vice, an actuator therefor, means for mov 
ing said actuator away from its normal po 
sition, other means for restoring the same 
to normal position and means comprising an 
operating can unitary with said restoring 
means for effecting the engagement of said 
registering device and actuator. 

12. The combination of a legistering de 
vice, an actuator therefor, means for mov 
ing Said actuator away from its normal po 
sition, means comprising a cam for effecting 
the engagement of said registering device 
and actuator, and means carried by said 
caim for restoring said actuator to normal 
position. 

13. The combination of a registering de 
vice, an actuator therefor, means for mov 
ing Said actuator away from its normal po 
sition, means comprising a cam for effecting 
the engagement of said registering device 
and actuator, and a bail carried by said cam 
for restoring said actuator to normal posi 
tion. 

14. The combination with accumulating 
means and printing means, said accumulat 
ing means comprising a registering device 
and actuating means therefor, and means 
for holding said registering device and actu 
ating means in engagement with each other, 
of means coacting with said accumulating 
means and said printing means to clear the 
former and print a total with the latter, 
said last named means comprising a total 
key, a slide operable thereby, means con 
trolled by said slide for effecting the en 
gagement of said registering device and said 
actuating means, and means comprising a 
second slide controlled by said total lxey 
for rendering said holding means inopera 
tive. 

15. The combination with accumulating 
means and printing means, said accumulat 
ing means comprising a registering device, 
actuating means therefor, and means for 
holding said registering device and actuat 
ing means in engagement with each other, of 
a total key, a sub-total key, means compris 
ing a slide controlled by either of said keys 
for effecting the engagement of said regis 
tering device, and said actuating means, and 
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means including a second slide controlled by 
said total key for rendering said holding 
Imeans inoperative. 

16. The combination with accumulating 
5 means and printing means, said accumulat 

ing means comprising a registering device, 
actuating means therefor, and means includ 
ing a latch for holding said registering de 
vice and actuating means in engagement 

li) with each other, of means coacting with said 
accumulating means and said printing 
means to clear the former and print a total 
with the latter, said last named means coin 
prising a total key, means controlled by said 

5 total key for rendering said holding means 
inoperative, and means for eliminating an 
item from the accumulato' while causing 
the same to be printed with said printing 
means, said eliminating means comprising a 

20 key arranged to operate said means for l'en 
dering said holding means inoperative. 

17. The combination with accumulating 
means and printing means, said accumulat 

? ? ing means comprising a registelring de Yice, 
2? actuating means therefor, and means includ 

ing a latch for holding said registering de 
vice and actuating means in engagement 
with each other, of means coacting with said 
accumulating means and said printing 

80 means to clear the former and print a total 
with the latter, said last named means com 
prising a total key, means including a slide 
controlled by said total key for rendering 
said holding means inoperative, and means 
for eliminating an item from the accumu 
lator while causing the same to be printed 
with said printing means, said eliminating 
means comprising a key arranged to move 
said slide to operate said means for render 

40 ing said holding means inoperative. 
18. The combination of accumulating 

means, means for operating the same, means 
for determining the extent of movement of 
said accumulating means including stops, in 

45 dexing means adapted to coact there with, 
and means for holding said stops in set p0 
sition, means for releasing the stops after 
such determining action and before said op 
erating means has completed a cycle of 

50 movement to permit the setting of a new 
stop before the completion of said cycle, 
and automatic means for temporarily effect 
ing a relative displacement between the new 
ly set stop and the indexing means out of 

55 the path of each other to prevent obstruc 
tion of said indexing means by the newly 
set stop before the completion of said cycle. 

19. The combination of accumulating 
means, means for operating the same, means 

60 for determining the extent of movement of 
said accumulating means including stops, in 
dexing means adapted to coact therewith, 
and means for holding said stops in set pro 
sition, means for releasing a stop after such 

65 determining action and before said operat 

ing means has completed a cycle of move 
ments to permit the setting of a new stop 
before the completion of said cycle, auto 
matic means for temporarily effecting a rela 
tive displacement between the newly set stop 
and said indexing means out of the path 
of each other to prevent obstruction of Said 
indexing means by the newly set stop before 
the completion of said cycle, and means pre 
venting accidental displacement of said in 
de Ning means from its indexed position for 
said cycle after the release of the corre 
sponding key. 

20. The combination of accumulating 
means, means for operating the same, means 
for determining the extent of movement of 
said accumulating means including stops, 
slidable indexing means adapted to coact 
there with and means for holding said stops 
in set position, means for releasing a stop 
after such determining action and before 
said operating means has completed a cycle 
of movements to permit the setting of a new 
stop before the completion of said cycle, and 
automatic means for temporarily effecting a 
relative displacement between the newly set 
stop and said indexing means out of the 
path of each other to prevent obstruction of 
said indexing means by the newly set stop 
before the completion of said cycle. 

21. The combination of accumulating 
means, means for operating the sanne, inneans 
for determining the extent of novement of 
said accumulating means including stops, 
indexing means adapted to coact there with, 
means for holding Said stops in set position, 
J)leans for releasing a stop after such deter 
lining action and before said operating 
means has completed a cycle of movement to 
permit the setting of a new stop before the 
completion of said cycle, a support for said 
indexing means, and means for moving said 
support to prevent obstruction of the index 
ing means by the newly set stop before the 
completion of said cycle. 

22. The combination of accumulating 
means, means for operating the same, means 
for determining the extent of movement of 
said accumulating means including stops, 
indexing means adapted to coact there with, 
and automatic means operable upon the set 
ting of a stop to hold the sanne set, means 
for releasing a stop after such determining 
action and before said operating means has 
completed a cycle of movement to permit 
the setting of a new stop before the comple 
tion of said cycle, and automatic means for 
temporarily effecting a relative lateral dis 
placement between the new stop and said 
indexing means out of the path of each other 
to prevent obstruction of said indexing 
means by the new stop before the comple 
tion of said cycle. 

23. The combination of accumulating 
means, means for operating the same, means 

8) 

85 

05 

05 

ll.0 

15 

120 

30 

  



u 

5 

O 

t) 

4K) 

for determining the extent of movement of 
said accumulating means including stops, 
indexing means adapted to coact there with, 
and automatic means operable upon the set 
ting of a stop to hold the sanne set, means 
controlled by said operating means for lock 
ing said stop in set position, means for l'e- 
leasing a stop after such determining action 
and before said operating means has con 
pleted a cycle of movements to permit the Set 
ting of a new stop before the completion of 
said cycle, and automatic means for ten 
porarily effecting a relative lateral displace 
ment between the newly set stop and said 
indexing means out of the path of each other 
to prevent obstruction of said indexing 
means by the newly set stop before the con 
pletion of said cycle. 

24. The combination of accumulating 
means, means for operating the same, leans 
for determining the extent of movement of 
said accumulating means including stops, 
indexing means adapted to coact there with 
and arranged in the same vertical plane 
there with, and means for holding said stops 
in set position, means for releasing a stop 
after such determining action and before 
said operating means has completed a cycle 
of movements to permit the setting of a new 
stop before the completion of said cycle, and 
automatic means for temporarily effecting 
a relative displacement between the newly 
set stop and said indexing means out of the 
path of each other to prevent obstruction of 
said indexing means by the newly set stop 
before the completion of said cycle. 

25. The combination of the registering de 
vice of an accumulator, means for actuating 
the same, means for effecting a relative 
lihovement between said registering device 
and said actuating means to cause the en 
gagement thereof, means for thereafter 
holding said registering device and said ac 
tuating means in engagement, an elimina 
tion key, and means controlled by said key to 
render said holding means inoperative after 
it has operated to hold said registeling de 
vice and actuating means in engagement. 

26. The combination of a legistering de 
vice of an accumulator, means for actuating 
the same, means for effecting a relative 
movement between said registering device 
and said actuating means to cause the en 

gement thereof, a latch for thereafter gals 
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holding said accumulating means and ac 
tilating means in engagement, an elimina 
tion key, and means controlled by said key 
to reinder said latch inoperative after it lhas 
operated to hold said registering device and 
actuating means in engagement. 
2. In a calculating machine, the combi 

inition of a key board including stops, lock 
ing mechanisnin thelrefor, indexing means 
adapted to coact with suid stops, umechanismi 
fol' supporting said indexing means for 
bodily movement into aid out of the path 
of said stops, and means including a conn 
non operating inell be for said mechanisms. 

2S. in a calculating machine, the combi 
nation of a keyboard, locking mechanism 
thei'efo', a handle, locking mechanism fol' 
said handle, indexing means, mechanism for 
supporting said indexing means for bodily 
novement, means including a common con 
ti'olling inenber for operating said first two 
neelanisins and Eleans comprising a conn 
lnon operating lember fol' said first and 
third nailed mechanisms. 

29. In a calculating machine, the comb 
ion of a keyboard including stops, lock 

ing mechanism tilherefor, indexing means 
adapted to coact with said stops, mechanism 
fol supporting said indexing means for 
bodily hovement into and out of the path 
of said stops, and means including a coin 
mon pivoted can for operating Said mech 
anis)ns. 

30. In a calculating machine, the combi 
nation of a handle, locking nechanism for 
said handle, indexing means, mechanism for 
supporting said indexing means for bodily 
movement, and means including a common 
pivoted can for Opel'ating said mechanisms. 

31. The combination of a series of keys, 
adding mechanism controlled by the keys 
and including a traveling indexing member, 
an initial stolp normally in operative rela 
tion to Said member and adapted to ar?'est 
said membel' in different positions, inneans 
for rendering said stop inoperative, operat 
ing means for Said mechanism, and means 
controlled by said operating means for ren 
dering said initial stop operative to prevent 
movement of said member beyond indexed 
position. 

In testimony whereof. I have signed my 
name to this specification. 

EDGAR MAYNARD CAAP. 
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