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?? ?// tv/y??? it ??ay concerry: 
Beit known that I, DEIVERNIEA J.T. IIIETT, 

a citizen of the United States, residing at the 
city of St. Louis, State of Missouri, have in 
vented a certain new and useful Improve 
ment in Calculating-Machines, of which the 
following is a full, clear, and exact descrip 
tion, reference being had to the accompany 
ing drawings, forming a part of this specifica 
tion, in which— 
Figure 1 is a side elevational view of my im 

their normal position, the casing and frame 
of the machine being shown in section. Fig. 
2 is a side elevational view showing the lever 
thrown forward and the position the different 
parts assume when the lever is in this posi 
tion. Fig. 3 is a top plan view, a portion of 
the printing mechanism being removed and 
part of the keyboard being shown in section. 
Eig. 4 is a longitudinal Sectional view illus 
trating the front portion of the machine, said 
view being taken on a line this side of the 
fifth series of keys. Fig. 5 is a sectional view 

the same line of section, illustrating the posi 
tion of the rack of the depressed key just be 
fore it is engaged by its respective wheel in 
the adding mechanism. Fig. 6 is a sectional 
view illustrating the position of the parts 
when the rack has been engaged by the wheel 
of the adding mechanism. Fig. 7 is a side 
elevational view of the rear end of the ma 
chine, showing the parts in their normal posi 
tion. Fig. 8 is a plan view with the key-bars 
removed, showing the front portion of the ma 
chine. Fig. 9 is a continuation of Fig. 8, 
showing the rear portion of the machine. Fig. 
10 is a rear elevational view, a portion of the 
printing mechanism being omitted. Fig. 11 
is a cross-sectional view through the keyboard 
on line 1111, Fig. 4. Fig. 12 is a top plan view 
illustrating the total-key and its connections. 
Fig. 13 is a side elevational view of the total 
key and its connections as seen on line 13 13, 
Fig. 12. Fig. 14 is a side elevational view of 
the last snail-Wheel to the left, as taken on 
line 14 14, Fig. 12, showing the stop for said 
snail-wheel which determines its zero posi 

Fig. 15 is a view showing an ordinary tion. 
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cam which can be used instead of the snail 
wheel. Fig. 16 is a top plan view of the print 
ing mechanism. Fig. 17 is a rear elevational 
view of said mechanism. Fig. 18 is a view 
illustrating the different key-bars of a nest. 
Fig. 19 is a plan view showing the manner of 
nesting the key-bars of each series. Fig. 20 
is a side elevational View of the nest shown 
in Fig. 19. Fig. 21 is a detailed view illus 
trating the operation of the transferring mech 
anism, which coöperates with the adding 
mechanism. Fig. 22 is a detail plan view of 
the cam-lever by which the frame of the add 
ing mechanism is depressed. Fig. 23 is a 
sectional view on line 23 23, Fig. 9. Fig. 24 
is a sectional view of line 24 24, Fig. 5. Fig. 
25 is a sectional view on line 25 25, Fig. 5. 
This invention relates to a new and useful 

improvementim caleulating-machines, the ob 
ject being to construct a machine of the char 
acter described which will add, subtract, di 
vide, and multiply nummbers. In subtracting 
and dividing numbers a special chart or guide 
is to be used in connection with the machine, 
but as that forms no part of this present in 
vention I have not illustrated the same, nor 
will I explain the details, because they are 
well known and understood by those skilled 
in the art to which in y invention relates. I 
have, however, shown in addition to the add 
ing mechanism a certain device which is ap 
plied to the machine or which forms a part of 
the machine, by the use of which numbers 
may be multiplied or Square or cube root ob 
tained in a simple and easy manner. 
The novel features of this invention are, 

first, the arrangement and peculiar construc 
tion of the key-bars with their actuated racks, 
in combination with the adding mechanism, 
whereby the racks are first placed in position 
before they engage the adding mechanism, 
thus insuring a proper and positive movement 
of the adding mechanism from the racks when 
the operating-lever is actuated; second, the 
novel construction of the operating-lever in 
combination with the racks, the keyboard, 
and the adding mechanism, whereby when the 
'acks are in position said lever will throw the 
adding mechanism into engagement with the 
racks and move the racks so as to actuate 
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‘whose side bars the feed-roller 90 is arranged. 
The shaft upon which the feed-roller is mount 
ed is grooved longitudinally and the feed 
roller is keyed thereon, which permits said 
feed-roller being slid longitudinally the shaft 
With the frame 95. By this construction when 
a column of figures has been printed and it 
is desired to print another column on the 
same sheet or leaf, it is only necessary 10 
move the Spring out of its notch and to slide 
the feed-roller 90 and frame 95 longitudinally 
the shaft until the spring 94 engages with the 
other recess 93. Of course, as but one means 
is shown for feeding the paper in but one di 
rection, the book would also have to be moved 
back, so that the figures of the new column 
would start at the top of the page and the 
page then gradually fed onward. 

I have not shown any means for automat 
ically feeding the ribbon, because such is a 
common expedient, and there are many forms 
of ribbon-feed which could be employed with 
SUlGGêSS, 

I have described the operation of the ma 
Chine for recording, adding, and printing, for 
it will be understood that the “transfer mech 
anism,” as I have termed it, will add each 
number printed to the sum total as indicated 
by all of the indicating - wheels, while the 
printing - segments will print each number 
Separately. 

I will now describe how the total, as indi 
cated by the adding-wheels, is printed by the 
printing-segments. - 

Projecting up from the keyboard at some 
convenient point, preferably at the left-hand 
side of the keyboard, is a total-key 96, said 
total-key having connected to it the end of a 
lever 97, which lever is pivoted at 98 to the 
framing of the machine. The rear end of 
lever 97 carries a cross-bar 90, which cross 
bar is perforated or formed with openings for 
the passage of stop-bars 100, which are formed 
with heads at their rear ends, between which 
and the bar 99 are interposed springs whose 
tension is directed to constantly keep the 
bars 100 in their rear position. A shoulder 
on the bars 100 is adapted to contact with bar 
99 to determine this rear position. The for 
ºward ends of the bars 100 pass through open 
ings or grooves in the bar 39 and are in line 
With snail-wheels 101, conjoined to the wheels 
16 and 17. The peripheries of these ‘‘snail 
wheels,” as I call them, are divided into ten 
divisions, each of which ten divisions is de 
scribed from the same center or shaft 18, b?t 
On different radii. 

I do not wish to be understood as limiting 
myself to the exact construction of the snail 
wheels shown and described, as it is obvious 
that a smooth cam 101*, having a regular 
graded surface, as shown in Fig. 15, would 
perform the same function. The lower por 
tions or members of the printing-segments 65, 
to which the links 64 are connected, are pro 
vided with pins or projections 102, which are 
adapted to engage shoulders 103 on the stop 

bars 100. The total-key before referred to 
has connected to it also a rock-arm 104, piv 
oted at 105 in the framing of the machine, 
said rock-arm 104 being duplicated on each 
side of the machine and carrying a bar 106, 
which is adapted, when said total-key is de 
pressed, to depress all of the trips 12 and re 
lease all of the rack-bars in the lilachine. 
When the total - key is depressed, its first 
movement is to elevate the bar 99 and throw 
the shoulder's 103 of the stop-bai's 100 in front 
of the pins or projections 102 on the lower 
members of the printing-segmelits. A con 
tinued movement of tile total-key Will cause 
all of the trips to release all of the rack-bai's, 
as above described, when said rack-bars Will 
move forward and carry with them the lower 
portions of the printing - segments. The 
shoulders 103 of the bars 100 being now ele 
rated in the path of pins 102 will also be car 
Tied forward until the forward Cn(ls of the 
stop-bars 100 are arrested by the snail-wheels, 
which determine the position of the printing 
segments and cause the character presented 
under the hammer to represent the step on 
the snail-wheel with which the stop-bar 100 
engages. The lever 22 is now pulled forward 
and through the medium of the mechanism 
before described will cause the hammer to Cle. 
liver a blow. This movement of the lever 22 
will actuate the adding-wheels in the manner 
heretofore described—that is, the whoels 16 
will be made to engage with the racks 15 un 
less the lever 28 is moved so as to operate the 
dog 24 through the medium of the rod 27, which 
will elevate said dog so that it will not engage 
the lever 25 to depress the frame of the add 
ing mechanism. In this manner the total 
can be obtained without disturbing the add 
ing mechanism. - 

if it is desired to restore the adding-wheels 
to a zero position, the lever 22 is moved for 
ward a short distance until the adding-wheels 
have engaged the rack-bars. The lever 22 is 
held in this position and the total-key de 
pressed, or, what would be an equivalent here, 
all of the “9° keys operated. The release of 
all of the rack-bai's WGu?d cause them to move 
forward and impart a reverse rotatory move 
ment to the adding-wheels which would con 
tinue until the pins 35 were arrested by strik 
ing on top of the hook-bars, which would es 
tablish a Zero position of all of the adding 
wheels. After this is done, which takes but 
little time, the lever 28 is operated to disen 
gage the adding-wheels from the racks, and 
the lever 22 is moved forward to complete a 
full operation, which, as above described, 
would restore the rack-bars to their normal 
position. It is obvious that as there is no 
hook-bar necessary for the last adding-wheel 
at the left Some provision must be made to 
stop said wheel in its reverse movement. I 
have shown a stop 30" yielding in one direc 
tion to permit the pin 35 to pass, as in its or 
dinary operation, said stop or “pawl,” as it 
might be called, arresting said Wheel in its re 
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6. The combination with a key which is 
provided with a stop and a finger-like projec 
tion, of a rack-bar, and a cross-bar on the 
rack-bar, which is adapted to coöperate with 
said stop and finger; Substantially as de 
scribed. - 

7. The combination with the adding mech 
anism, of a series of independently-operated 
rack-bars coöperating there with, keys, means 
connected to, and operated by the keys, for 
determining an initial movement of the rack 
bars, means for engaging the rack-bars with 
the adding mechanism after such initial move 
ment has been completed, and restoring the 
rack-bars to their normal positions, which 
restoration of the rack-bars, actuates the en 
gaged adding-Wheels proportionately to the 
initial movement of the rack-bars, and de 
vices for retaining the keys in a depressed 
position until the rack-bars have been re 
stored; substantially as described. 

8. The combination with a keyboard whose 
keys are arranged in series, of key - bars 
which are nested for each series of keys, 
said nest being divided and pivoted on dif 
ferent shafts, recesses of varying depth in 
said key-bars, the bottoms of said recesses 
forming retaining-fingers, and raek-baTspro 
vided with cross-bars for coöperating with 
said recesses and fingers; substantially as de 
scribed. 

9. The combination with a series of keys, 
of key-bars which are nested, a trip which is 
adapted to be operated by any of the keys in 
that nest, and a rack-bar which is controlled 
by said trip; substantially as described. 

10. The combination with a series of keys 
whose key-bars are nested and formed with 
recesses of varying depths, of a trip which is 
adapted to be operated by any one of said 
key-bars, a rack-bar controlled by said trip, 
and a cross-bar on the rack-bar, which is 
adapted to coöperate with recesses in any one 
of the key-bars of said nest; substantially as 
described. 

11. In a ealculating-machine the combina 
tion with a keyboard which is provided with 
Keys arranged in series, the key-bars of said 
series being nested, a trip for each nest of 
key-bars, a rack-bar which is controlled by 
said trips, and cross-bars on the rack-bars 
which coöperate with recesses in the key 
bars of the nest, which controls the trips, 
substantially as described. 

12. The combination with series of keys, of 
rack-bars one of which bars is common to 
each series of keys, means controlled by the 
keys, whereby, upon the operation of any 
key in a Series, the rack-bar common to that 
series is initially moved a predetermined dis 
tance, an adding mechanism which is nor 
mally out of engagement with the rack-bars, 
and means for throwing the said adding 
mechanism into engagement with the rack 
bars, said means also returning the rack 
bars to their normal position, and actuating 
the adding mechanism proportionately to 

the initial movement of the rack-bars, said 
adding mechanism being disengaged from 
the rack-bars after the rack-bal's have com 
pleted their final movement, substantially as 
described. 

13. The combination with series of keys, of 
rack-bars one of which bars is common to 
each series of keys, means controlled by the 
keys, whereby, upon the operation of any 
key in a series, the rack-bar common to that 
series, is initially moved a predetermined dis 
tance, an adding mechanism which is nor 
mally out of engagement with the rack-bars, 
and means for throwing said adding mechan 
ism into engagement with the rack-bars, said 
means also returning the rack-bars to their 
hormal position, and actuating the adding 
mechanism proportionately to the initial 
movement of the rack-bars, said rack-bars 
being of such length that the adding mechan 
ism is not disengaged therefrom until said 
rack-bars have completed their final move 
ment, whereby the adding mechanism is in 
positive mesh with the rack-bars until said 
rack-bars are stationary; substantially as de 
scribed. 

14. The combination with rack-bars, of an 
adding mechanism mounted in a swinging 
frame, and an operating-lever for depressing 
said swinging frame so that said adding mech 
anism will be thrown into engagement with 
the rack-bars, said lever moving the rack-bars 
after such engagement has been established, 
and releasing the swinging frame of the add 
ing mechanism upon the completion of the 
movement of the rack-bars; substantially as 
described. 

15. The combination with rack-bars, of an 
adding mechanism, a swinging frame in 
which said mechanism is mounted, an oper 
ating-lever, a dog on the end of the operating 
lever, a lever having a cam-face and connected 
to the swinging frame by a link and means 
for throwing said dog into an inoperative po 
sition, whereby the swinging frame will not 
be actuated, substantially as described. 

16. The combination with rack-bars, of an 
adding mechanism, a swinging frame in 
which said mechanism is mounted, a lever 
having a cam face and connected by a link 
to said swinging frame for operating said 
frame, and an operating-lever for engaging 
said cam-face for throwing the adding mech 
anism into engagement with the rack-bars, 
said operating-lever also moving the rack-bars 
to actuate said adding mechanism when said 
engagement is effected; substantially as de 
scribed. - 

17. The combination with rack-bars which 
are adapted to be initially moved a predeter 
mined distance, an adding mechanism which 
is normally out of engagement with the rack 
bars, a swinging frame, in which said adding 
mechanism is mounted, and an operating-le 
ver for depressing said swinging frame and 
throwing the adding mechanism into engage 
ment with the Tack-bars after the rack-bars 
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have completed their initial movement, said 
lever also returning the rack-bars to their 
normal position; and actuating the adding 
mechanism proportionately to the initial 
movement of the rack-bars, said lever per 
mitting the swinging frame to rise and carry 
the adding mechanism out of engagement 
with the rack-bars, when said rack-bars have 
completed their final movement; substan 
tially as described. 

18. The combination with a keyboard whose 
keys are divided into series, the key-bars of 
each series being nested, of a trip for each 
nest of key-bars, a rack-bar which is con 
trolled by each trip, said rack-bars coöperat 
ing with a nest of key-bars, an adding mech 
anism consisting of independent adding 
wheels, mounted on a common shaft, and 
means for throwing all of said adding-wheels 
into engagement With their respective rack 
bars, said means also causing a return move 
ment of such rack-bars as have been actu 
ated, whereby, each rack-bar operates its re 
spective adding-wheel proportionately to the 
initial movement of the rack-bar; substan 
tially as described. 

19. The combination with a series of keys, 
of key-bars for each series which are nested, 
a trip controlled by the key-bars of each nest, 
a rack-bar controlled by each trip, said rack 
bars having cross-bars which coöperate with 
recesses in the key-bars of their respective 
nests, whereby a predetermined initial move 
ment of the rack-bars is effected, adding 
mechanism wheels mounted on a common 
shaft and which are adapted to be thrown 
into engagement with their respective rack 
bars when said rack-bars have completed 
their initial movement, an operating-level for 
effecting such engagement, said lever also re 
turning the rack-bars to their normal position 
and disengaging the adding-wheels from the 
rack-bai’s When the rack-bars have reached 
their normal position; substantially as de 
scribed. 

20. The combination with an adding mech 
anism, of a transferring device which travels 
alongside of the adding mechanism, said 
transferring device starting at one end and 
traveling along the entire length of the add 
ing mechanism to the other end, said device 
successively operating one or more adding 
wheels in its travel,substantially as described. 

21. The combination with an adding mech 
anism, of a traveling frame arranged in jux 
taposition thereto, and a device carried by 
said frame for engaging and actuating the 
adding-wheels, substantially as described. 

22. The combination with an adding mech 
anism, composed of independent adding 
wheels, of a traveling mechanism adapted to 
travel the length of said adding mechanism 
and transfer numbers from one wheel to 
another; substantially as described. 

23. The combination with an adding mech 
anism, composed of independently-actuated 
adding-wheels, of a trip which is adapted to 
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be actuated by said adding-wheels, and mech 
anism which travels along the adding mech 
amism for Goöperatimg with sai(l trip to actu 
ate the next adding-wheel in advance; sub 
stantially as described. 

24. The combination with an adding mech 
anism composed of independently-operated 
wheels, of trips which are actuated by said 
wheels, a shaft arranged along the entire 
length of the adding mechanism and to one 
side thereof, a frame slidingly mounted on 
said shaft, and traveling longitudinally there 
of, and means carried by said frame for co 
operating with the trips to actuate the add 
ing-wheels, substantially as described. 

25. The combination with an adding mech 
anism, composed of independently-actuated 
wheels, a pin or projection on each of said 
wheels, a trip in the path of said pin, a trav 
eling pinion, means for arresting said pinion 
in its travel when a trip is thrown, and a 
push-bar which is actuated by said pinion, 
when arrested, to actuate the next adding 
wheelin advance; substantially as described. 

26. The combination with an adding mech 
anism, composed of independently-actuated 
wheels, a pin or projection on each of said 
wheels, a hook-bar in the path of said wheels, 
a traveling pinion, a projection on the hook 
bar for arresting said pinion in its travel 
when said hook-bar has been thrown by the 
pin on the adding-wheel, and a push-bar piv 
oted to the hook-bar, which push-bar is actu 
ated by the arrested pinion to throw the next 
adding-wheelin advance; substantially as de 
scribed. 

27. The combination with an adding mech 
anism, composed of independently-actuated 
wheels, a pin or projection on each of Said 
wheels, a hook-bar for each wheel in the path 
of said pin, a projection on said hook-bar, a 
push-bar pivoted to the hook-bar, a swinging 
arm to which said hook-bar is pivoted, and a 
traveling pinion which is arrested by the pro 
jection on the hook-bar, said pinion engaging 
the swinging arm, when so arrested, to throw 
the push-bar; substantially as described. 

28. The combination with an adding mech 
anism, composed of independently-actuated 
wheels, of hook-bal's which are adapted to be 
tripped by said wheels at each revolution 
thereof, pivoted arms upon which said hook 
bars are mounted, push-bal's pivoted to the 
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hook-bars, and a traveling pinion which is 
adapted to engage said swinging arms and re 
store the hook-bars to their normal position 
after being tripped, the restoration of said 
hook-bars causing the push-bars to actuate 
the next adjacent adding-wheels in advance; 
substantially as described. 

29. The combination with rack-bars which 
are adapted to be initially moved a predeter 
mined distance, of an adding mechanism, 
composed of independent wheels, which are 
adapted to engage the rack-bars after said 
rack-bar's have been initially moved a prede 
termined distance, a lever for returning said 
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Operating-handle, and means operated by said 
handle for imparting a step-by-step move 
ment to the detaining-bar until the saime has 
released the detaining-fingers of the key-bai's; 
substantially as described. 

69. The combination with the key-bars, of 
detaining-?ingers carried thereby, a detain 
ing-bar, a lever to which said baris connected, 
a rack-bar connected to the lever, a pawl 
which is adapted to coöperate with said rack 
bar, a pawl-carrying lever, and an operating 
handle Which actuates said pawl-carrying le 
ver in certain of its positions, substantially 
as described. 

70. A key - bar for calculating - machines 
which is adapted to be pivoted at one end, a 
recessforming a stop, and a ?inger which forms 
the lower wall of said recess; substantially as 
described. - 

71. The combination with printing - seg 
ments carrying type on their peripheries, of 
type-carrying sections pivotally connected to 
said segments, the type on said pivoted sec 
tions normally occupying a position Some dis 
tance away from the type of the segments, 
thereby providing a space between the two, 
and a type-hammer which is so arranged as to 
Strike in said space when the printing-Seg 
ments and their connected type-carrying sec 
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tions are in a normal position; substantially 
as described. 

72. The combination with printing - seg 
iments carrying type on their peripheries, of 
type-carrying sections pivotally connected to 
Said segments, the type on said pivoted sec 
tions normally occupying a position some dis 
tance away from the type of the segments, 
thereby providing a space between the two, 
a type-hammer which is so arranged as to 
strike in said space when the printing-seg 
inents and their connected type-carrying sec 
tions are in a normal position, mechanism for 
moving Said segments so that they will pre 
Sent type in the path of the type-hammer, and 
means for moving all of the pivoted segments 
to the right of an actuated segment, to fill up 
the space before mentioned, so that said piv 
oted sections will present their type to the 
type -hammer and make a printing-line in 
which the type on the actuated segments are 
included; substantially as described. 
In testimony Wilereof I have aflixed my sig 

nature, in presence of two witnesses, this 5th 
day of September, 1896. 

i) E KERN HEA. J. T. HIFTT. 
itnesses: 

F. R. CORNWALL, 
{[UCHI R. WAGNER. 
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