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- UNITED STATES

PAaTENT  OFFICE.

JAMES MALLMANN, OF SHEBOYGAN, WISCONSIN.

'CALCULATING-MACHINE.

SPECIFICATION forming pa,rtiolf Letters Patent No, 680,340, dated August 13, 1901,
| . Application filed September 1,1900, Serial No. 28,745, (Vo model.)

To all whomwv it may concern:

Be it known that I, JAMES MALLMANN, of
sheboygan, in the county of Sheboygan and
State of Wisconsin, have invented a new and
usefulImprovementin Caleulating-Machines,

~of which the following is a deseription, refer-

IO

ence being had totheaccompanying drawings,
which are a part of this specification.

My invention has relation to improvements
In calculating-machines, more particularly to
certain improvements upon the machine cov-
ered by United States Letters Patent issued

~ to me on May 15, 1900, No. 649,529.

20

25

30

35

The primary object of the invention is to
provide in a machine of the same general
class as that covered in the Letters Patent
aforesaid an improved arrangement for oper-
ating the mechanism by pressure-keys in-
stead of by an implement separate from the
mechanism and operated by manual manipu-
lation, as in said former Letters Patent.

With the above primary object and other
incidental objects in view the invention con-
sists of the devices and parts or their equiva-
lents, as hereinafter set forth.

In theaccompanying drawings, Figure1lisa
plan view of the entire machine with a part of
the upper portion of the ecasingremoved. Fig.
218 a side viewof the machine with one side of
the casing removed. Fig. 3 is a longitudinal
sectional viewofthe mechanismremoved from
the casing. Fig. 4isasectionon theline A A
of ¥ig. 2and looking to the left. Fig. 5isa de-

tail plan view of the keyboard with the keys

In cross-section. Fig. 6 is a detail of one of
the devices for locking the keys when de-
pressed and also for unlocking the longitu-
dinal actuating-bars. Fig. 7is a cross-section

~ on the line A A of Fig. 2, but looking to the

4.0

45

O

right. Iig. 313 a detail view of the paper-
spacing mechanism. Figs. 9, 10, 11, 12, and
15 are detail views of working parts of the
machine, and Fig. 14 is a detail view of a
modification in the mechanism for unlocking
the actuating-bars. |

Referring to the drawings, the letter ¢ in-
dicates the casing of the machine, which may
be of anysuitable construction best adapted
for Inclosing the principal operating parts of
themechanism. Inthetop of the casing, near
the front end thereof, are a series of sight-
openings 0, and back of these openings the

keys in each line.

| casing is provided with a raisad portion c.

The top d of this raised portion, and which
forms a keyboard, is provided with a plural-
1ty of longitudinal lines of openingse. Pass-

55

ing loosely through the openings of each line

are operating-keys f, said keys gradually in-
creasing in height from the forward key rear-
wardly and being properly bent, so as to make
a step-by-step arrangemeunt of the finger-
pleces at the outer ends of the keys.  The
inger-pieces of each line of keys, with the
exception of the first line of keys at the left
hand of Fig.1 and the first two lines of keys
at the right hand of Fig. 1, are numbered
consecutively from “0” to ““9,” the rear keys
of the lines being numbered ““0” and the

6o

numbers increasing consecutively toward the ..~ —--

front. The said first line of keys at the left
hand of Fig. 1 and the first two lines of keys
at the right hand of said TFig. 1 are numbered:
from ‘17 to ‘9,” the rear keys being num-

bered ‘1”7 and the numbers increasing con-
=

secutively toward the front and which ar-

rangement 1s for a reason hereinafter to be
It is obvious that any desirable
In

referred to. _
number of lines of keys may be provided.
the machine illustrated in the accompanying
drawings I have shown nine of said longitu-
dinal lines of keys.

wecured to the upper side of the top d are
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a series of bars g, there being one of said bars

for each line of keys. Xach bar is formed
with a series of diagonal slots /i, the number
of said slots corresponding to the number of
Rach key is provided with
a laterally-extending pin %, which normally is
in line with the upper end of the slot 7 cor-
responding thereto. Below the top d each key
18 encircled by a coiled spring 7, and these
springs at their upper ends act against pins
k, intersecting the keys, and thereby nor-
mally hold the keys up. The lower ends of
the keys fit in suitable guide-openings 7 in
the framework, and the lower extremities of
the keys ot each line are normally a slight dis-
tance above the upper edge of a longitudinal
actuating-bar m, there being one of said bars
for each line of keys. Thisis true of all the
keys of each longitudinal line of keys, with
the exception of the forward key of each line,
or the key numbered *“9.” This key while it

| fits In an opening [ yet is not permitted to be
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pressed downwardly,so as to extend below the
lower end of the opening, but its downward
moveinent 1s limited by an angular ledge
which closes the lower end of said opening, as
most clearly shown in Fig. 3.

The operating mechanism of the machine
15 connected to or carried by or supported on
a sultable framework located within the cas-
ing. This framework may be of any desired
form of construction best adapted for sup-
porting the operative parts, and in the ac-
companying drawings I have shown said
framework as consisting of the two side pieces
n n, having the forward and rear depending
legsoo,thelowerconnecting transverse pieces
P p, and the lower longitudinal base-piece g.

The longitudinal actuating - bars m are
adapted to slide in suitable guideways in the
framework, and each of these barsis provided
at its forward end and upon its upper edge
with a series of rearwardly and upwardly in-
clined teeth », there being nine of such teeth
shown, and therearward and forwardinelined
edge of each tooth terminates in an upright
shoulder s. T'he rear portion of each longi-
tudinal actuating-bar is formed or provided
with an arm ¢ These several arms incline
inwardly or converge toward each other, and
from the termination of the inclined portions
thereof they extend in straight parallel lines,
the sald straight parallel portions being pro-
vided on their upper edges with teeth 2.

At the forward end of the machine and
journaled in the side pieces of the framework

isa shaft v, said shaft having mounted loosely |

thereon a series of calculating-wheels 2, nine
of sald wheels being shown in-the accompa-
nying illustration of my invention, to corre-
spond to the number of sight-openings & and
to also correspond to the number of actuat-
ing-bars m. Itisobvious, however, that any
desired number of caleculating-wheels, open-
ings b, and bars m may be employed. Each
calculating-wheel has arranged around its pe-
riphery a series of numbers running from
“07t0“9.” Each caleulating-wheel has also
projecting from one side thereof and integral

with or fast to said side a ratehet-wheel 2. A |

pawl i engages each ratchet-wheel and pre-
vents backward rotation of said wheel, and
consequently holds said wheel in adjusted po-
sition.

The rear ends of coiled spring z are se-
cured to the rearends of the longitudinal ac-
tuating-bars, and the forward ends of these
springs are secured to a transverse rod 1, the

sald rod having its ends fixed in the side.

vieces of the framework. The tendency of
these springs is to throw the longitudinal ac-
tnating-barsforward; butin order to prevent
sald springs normally from foreing said bars
forward 1 provide the upper edge of each bar
with a shoulder 2. Eachshoulderisadapted
to abut against the lower end of a medially-
pivoted arm 3, there being one of these arms
foreachlongitudinal actuating-bar. The en-
cagement of these shoulders with the arms

has been depressed.

680,340

of course necessarily holds the bars back in
the position shown in Fig. 3. When the arms
3 are swung out of engagement with these
shoulders, then the springs at once thrust the
actuating-bars forward, the said bars moving
to the limit permitted by the engagement of
the shoulders 2 with the particular key which
In the case of the for-
ward keyvs, or the keys numbered *“9,” the
movement of the longitudinal bars isnot lim-
ited by the engagement of the shoulder 2 with
thelower ends of said keys; but the shoulders
2 in such case econtact with the angular ledge,
hereinbefore referred to, arranged below the
lower ends of said forward keys. This un-
locking of the actuating-bars 1s effected by
reason of the action of the keys upon the
slide-bars ¢. When one of the keys is de-
pressed, the laterally-extending pin 2 thereof
will ride down in the diagonal orinclined slot
i, and this will necessarily force the bar ¢
rearward. Therearextremity of each of said
bars, it will be noticed, is beveled, as indi-
cated by the numeral 4, and each bar is also
provided just in advance of the beveled end
with a noteh 5. When, therefore, one of
the bars g is thus forced rearwardly, the
bevel 4 will act against the upper end of one
of the medially-pivoted arms 3 and turn said
arm on its pivot, so as to throw the lower end
of said arm out of engagement with the shoul-
der 2 of the actuating-bar m, relating thereto.

‘ The moment the shoulder is thus disengaged

the coiled spring 2z of the particular actuat-
ing-bar will thrust said bar forward, and with
this forward movement the shoulder 2 is nec-
essarily brought in advance of the lower end
of the arm 3, and at this moment the upper
end of said arm falls into the noteh 5, and is
thereby permitted toswing baeck toits normal
position, and hence the actuating-bar which
has been thrust forward will remain in its
forward position by the action of the spring
z until the shoulder 2 is again brought back
of the lowerend of the arm 3. This latter ac-
tion is accomplished by means of the mech-
anism which will now be explained.
Journaled in the side pieces of the frame-
work 1s a shaft 6, upon which is mounted a
toothed wheel 7. On one extremity of this
shaft is a hand-crank 8. The toothed wheel

7 meshes with another toothed wheel 9, car-

ried on a shaft 10. On opposite ends of this
shait are cranks 11 11. To the ends of these
cranks are connected links 12 12, the forward
ends of sald links being connected to a trans-
verse bar 13. Whenever it is desired to re-
turn any one or more of the actuating-bars
rearward, the hand-crank 8 is turned in the
proper direction, and this, through the inter-
meshing of the toothred wheels 7 and 9, will
cause the transverse bar to move rearward,
and after said bar has moved rearward a cer-
tain distance 1t will contact with the foward
ends of the actuating-bars m, which have
been thrust forward, and thereby foree said
bars rearward. This will cause the shoulders
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2 to be brought into engagement with and to | to be engaged by a pivoted dog 26. This dog

press against the lower ends of the arms 3,
and thereby turn said arms in a direction to
permit the shoulders 2 to pass by the lower
ends of the arms 3, and thereby resume their
former positions back of the lower ends of
sald arms. This turning of the arms 3 will
also cause the upperendsthereof tobe thrown
out of engagement with the notches 5, and
thereby release the slide-bars g. The bars g
are then returned to their normal positions
by the action of coiled springs 14, there be-
ing one of said coiled springs for each bar g¢.
The bars g are guided in their sliding move-
ment by means of pins 15 15, which extend
from the top d and pass through elongated
slots 16 16 in each bar g. The rear end of
each spring 14 is connected to a pin 17, ex-
tending upwardly from each bar ¢, and the
forward end of each of said springs is con-
nected to the forward pin15. When the bars
g are returned to their normal positions in
the manner just explained, the upper ends
of the arms 3 then ride on the bevels 4, and
hence said arms 3 are turned in a direction
so as to bring their lower ends in advance of
the shoulders 2, and thereby again lock the
actuating-bars m in their rearwardly-thrust
positions. Also when the slide-bars g are re-
turned to their normal positions in the man-
ner just explained the coiled springs 5 act ex-
pansively against the pins %, which intersect
the keys, and consequently force said keys
upwardly to their normal raised positions.
Mounted loosely on a transverse shaft 18,
whiech is located toward the rear of the ma-
chine, 13 a series of printing-wheels 19, each
of sald wheels having around the periphery
thereof a series of type with the numerals
“07” to ““9” thereon. Secured fast to one
side of each printing-wheelis a toothed wheel
20, and each of these toothed wheels is in po-
sition to be engaged by the teeth v of the arms
t. IFrom this arrangement it follows that
when any one of the longitudinal actuating-
bars is moved forward the teeth « will engage
with the toothed wheel 20 relating thereto,
and thereby turn the particular printing-
wheel relating to said toothed wheel.
Suitable means should be provided for ink-
ing the type on the printing-wheels, and in
the accompanying drawings I show the pre-

- ferred means foraccomplishing this, consist-

25

60

ing of two reels 21 21, mounted loosely on a
transverse shaft 22. Upon these reelsis car-
ried an inking-ribbon 23, This inking-rib-
bon passes from one wheel to the other and
across the faces of the printing-wheels, as
most clearly shown in Fig. 1,it being guided
across the faces of the printing-wheels by
reason of 1its passage between sets of guide-
lugs24 24 and 2424, The ribbon is unwound
from reel 21 at the right hand of Fig. 1 and
wound up upon reel 21 at the left.  To accom-
plish this, the outer side piece or flange of
reel 21 at the left is provided peripherally

| ward ends of links 33 33.

4],

18 provided with a laterally-extending lug 27.

The lug at certain infervals is engaged by a
pin 238, extending from the shaft 6. When,
therefore, the hand-crank 8 is turned, the pin
28, after the shaft 6 is rotated a certain dis-
tance, will contact with the lug 27 and throw
the engaging free end of the dog 26 into en-
gagment with the teeth 25 and through this
means cause a slight rotation of the left-hand
reel 21, and hence a slight movement of the
inking-ribbon each time the crank 8 isturned,
whereby new surfaces of the inking-ribbon
are continually presented. In order to pre-
vent the left-hand reel 21 from backward
movement after it has been actuated by the
dog 26, I provide a coiled spring 29 on the
spindle 22, said spring bearing against the

inner flange of the said reel 21 and throw-

ing the outer flange thereof into frictional
engagement with the framework, thereby
forming a frictional brake. When the rib-
bon is fully wound up on the left-hand reel
21, 1t may be again wound up on the right-
hand reel 21 either by turning said reel or the
spindle 22 by hand.

Journaled in the side pieces of the frame-
work 1s a rock-shaft 29'. Tast on one end of
this rock-shaft is a Dbell-crank lever 30, and
to the upper arm of this bell-crank lever is
connected the lower end of a finger-key 31.

On the opposite end of the rock-shaft 29 is
a crank-arm 82.

1o the lower arm of the
bell-crank lever 30 and to the extremity of
the crank-arm 32 are pivotally jointed the for-
The rear ends of
these links are pivotally jointed to the lower
ends of medially-pivoted levers 84 34, The
upper ends of these levers carry a spindle 35,
upon which is mounted a paper carrying and
feeding cylinder 36. This eylinder has adja-
cent thereto the usual curved paper guide
and holder 37. DBearing against the under
side of the cylinder isthe usual yielding gnide-
roll 38. The spindle 35 has also mounted
thereon adjacent to one end of the paper-
carrying cylinder a ratchet-wheel 39 for spac-
ing the paper. This wheel is engaged by two
pawls, one of said pawls being indicated by
the numeral 40 and the other by the numeral
Pawl 40 is pivoted to one of a set of
standards 42 42, and pawl 41 is pivoted at a
point between its ends to one of the medially-
pivoted levers 34, The upper end of pawl 41
18 provided with a projecting lug 43, which
bears against the upper end of pawl 40
and holds said pawl in engagement with the
teeth of the ratchet-wheel. The lower end
of the pawl 41 bears against a pin 44, which
serves as a stop to limit the movement of said
pawl in one direction. A coiled spring 45 is
secured to pawl 40 and serves to cause said
pawl to jump into engagement with a tooth
of the ratchet-wheel on the movement of the
paper-carrying cylinder. Both of these pawls
are normally in engagement with the same

with a series of teeth 25, which are adapted | tooth of the ratchet-wheel, and said ratchet-
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wheel is thereby held firmly against acciden-
tal turning from its normal position. In the

operation of these pawis when the paper-car-

rying cylinder is swung forwardly, so as to
bring the paper into contact with the print-
ing-wheels, the pawl 41 necessarily remains
in engm‘ement with the same tooth of the

ratchet-wheel, in view of the fact that said
pawl is carried by one of the medially-piv-
oted arms 34. T'he pawl 40, however, on the
forward movement of the paper-carrying cyl-
inder will jump into engagement with the
next lower tooth of the 1:_—‘1,Lchet-whee] by rea-
son of the fact that said pawl is m*ried by
one of the fixed standards42. On the return

rearward movement of the paper-carrying
cylinder, however, the pawl 40 will necessar-
1ly cause the cylinder to be rotated rearwardly
the distance of one tooth, therebyshifting the
paper the space of aline, and the pawl 41 will
then jump into engagement with the said
tooth, and the two pa,wls will be again engag-
g the same tooth ready for a repetition of
this operation on the next movement of the
paper-carrying cylinder.

The standards 42 hereinbefore mentioned
serve as bearings for the end of a roll 406, said
roll having wound thereon the paper 47, upon
which the printing is done. This paperisex-
tended upwardly from the roll 46, thence be-
tween the guide-roll 38 and the paper-carry-
Ing cylinder, and thence between said cylin-
der and the curved paper guide and holder 37.

By referring to the printing-wheels it will
be seen that there is a space 48 formed be-
tween every two of the projecting type.
These spaces when several of the printing-
wheels are brought to printing position are
adapted to be engaged by suitable mechan-
1sm, 80 as to hold Smd wheels firmin adjusted
poéition, and therebyprovide for properaline-
ment. In the drawings I show for the pur-
pose an angle-bar 49, said bar provided with
a depending stem 50, which is pivoted at its
lower end, so as to permit the angle-bar to
swing. An arm 51 extends forwardly from
the paper-guide 37, and as the paper-carrying
cylinderisswung forwardly this arm will con-
tact with the angle-bar 49 and throw the for-
ward edge thereof into engagement with the

registering spaces 48, and Lhereby hold the
prmtmn Wheels locked, with the characters
on the several wheels properly alined ready
for printing. Of course on the return rear-
ward swingof the paper-carrying cylinder the
arm 51 is brought out of contact with the an-
gle-bar 49, and hence said baris permitted to
return to its normal position out of engage-
ment with the spaces 43,

When the finger-key 31, hereinbefore re-
ferred to, 1s depressed, the links 33 33 are of
course thrustrearwardly, and these links act-
ing on the medially-pivoted levers 54 cause
sald levers to turn in a direction to throw the
c¢ylinder 36 forwardly, and thereby bring the

paper carried by said cylinder into contact |

| slot 56 in the lever.

680,340

have been brought to printing position. In
order to 1=et1'1e:ve the several parts referred to
when finger-pressure on the key 31 1s re-
moved, I provide a coiled spring 52. The
rear end ol this springis connected to oneof
the links 33 and the forward end of sald
spring to the rock-shaft 29. The recoil of
this spring will of course return the several
parts to their normal positions.

The toothed wheel 7, hereinbefore referred
to, is provided on one face with a projecting
stop 53. Against this stop the rear end of &
pivoted lever 54 is adapted to bear. The
pivot-pin 55 of this lever extends through an
elongated slot 56 in the lever.

and this laterally-extending pin is engaged
by a hooked or bent arm 58, extending from
the finger-key 31. The lever 54 is further-
more provided with an upwardly-extending
arm o9, sald arm provided at the extremity
of its upper bent end with a finger-piece for
convenience in operating. Now when the
ey 31 is depressed the hooked or bent arm
58 will act on the pin 57 and cause the rear

end of the lever 54 to descend, thus throwing
1t8 rear extremity out of engagement with

the stop 53. "T'hefree end of a flat spring 60
acts on the lever 54, and this spring the mo-

meunt the end of the lever is forced down out |

of contact with the stop 53 will act to thrust
the lever rearwardly until 1ts end is beneath
the stop. 'T'his movement of the lever is
made possible by reason of the fact that the
pivot-pin 55 extends through an elongated
_ Now the moment the
rear end of the lever gets beneath the stop, as
just explained, said lever is held there as
long as the lug 53 is bearing thereon, while
the key 31 1s permitted to return to its nor-
mal position. 'The hand-crank is now free to
be turned, and the turning of this hand-crank

returng the longitudinal actuating-bars m to

their normal positions, as hereinbefore ex-
plained. The turning of the cerank is con-
tinued until the st()p 1s again brought into
contact with the lever 54, the said Jever of
course having returned to its normal position
the moment th@ stop ceased to bear thereon.
If no locking means were provided for the
crank 8, the operator might at times thought-
lessly turn the crank without type-writing
the amount. If now it is desired to perform
the calculating without putting the printing
mechanism into operation, or if it is desired

to set the calculating-wheels to “¢0,” the fin-

ger-key 31 of course is not depressed at all,
but instead thereof the finger-piece of the

arm 59 18 acted upon and the lever 54 de-

pressed, so as to bring its rear end beneath
the stop 3. T'hisof course unlocks the shaft
5 and allows the hand-c¢rank to turn the
same. A spring-pressed pawl 61 engages the
toothed wheel 7 and prevents backward ro-
tation thereof.

It is necessary in machines of this charac-

with the type on the printing-wheels which | ter toprovide means when one of the calculat-
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‘also a pin 57 extending laterally therefrom,
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ing-wheels has made a complete revolution—
. e., has been turned so as to bring ‘“0” to

- view through its appropriate sight-opening—
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for carrying over onto the next calculating-
wheel of the series. To provide for this, I
employ a cylinder 62, said cylinder having a
series of graduated pins 063 extending there-

from and fora distance about one-half around

and spirally of its circumference. For im-

parting rotation to the cylinder I mount on

the axis thereof a toothed wheel 64. This
toothed wheel derives its rotation from a
train of gearing between it and the toothed
wheel 9, said gearing consisting of two pin-
ions 65 and 66. Projecting from the periph-
ery of each calculating-wheel, excepting the
last calculating-wheel of the series, is a pin
07. A series of spring-pressed pivoted dogs
63 are so arranged that their upper ends are

in position to be acted upon by the pins 67
when the calculating-wheels make a com-

plete revolution. Each dog is provided with
a notch 69 and also with a shoulder 70 below
sald notech. A series of spring-pressed levers
71 are also provided, and each of these levers
is provided with a laterally-projecting lug 72,
which i3 normally in engagement with the
notch 69, as shown clearly in Figs. 3 and 9.
A pawl 73 is pivoted to the end of each lever
71, and the upper ends of these pawls are
In position to engage with the teeth of the
ratchet-wheels «, excepting the first ratchet-
wheel at the right hand. Each pawl is held

yieldingly in engagement with the teeth of

the ratchet-wheel ¢ by means of a coiled
spring 74, one end of each of said springs be-
ing secured to one of the pawls and the other
end to one of the levers 71. At its rear end
each lever 71 carries an antifrietion-roller 75.
In the operation of this carrying-over mech-
anism when one of the ealeculating-wheels is

completing its revolution, or, in other words,

isrotating the distance from the numeral €9

‘thereontothe ‘“ 0” mark, thepin 67 of said cal-

culating-wheel will engage the upper end of
the dog 68 and turn said dog rearwardly on its
pivot. This will release the lug 72 of the le-
ver 71 from engagemenft with the notch 69,
and thereby permit the lever to drop by the
action of the spring thereon, bringing the
lug thereof into engagement with the shoul-

der 70, as clearly shown in Fig. 10, and also
bring the upper end of the pawl into engage-

ment with the next lower tooth of the ratchet-

wheel « than the tooth with which it is shown -
in engagement in Fig. 3. Now with the ro-

tation of the cylinder 62 one of the pins 63
of said eylinder is brought into engagement
with the antifriction-roller 75, and the lever
71 1s thereby again caunsed to be raised, and
at the same time the pawl 73 is raised there-
with. The raising of the pawl causes said
pawl to rotate the ratchet-wheel x with which
it 1s In engagement the distance of one tooth,
and consequently carry over one number
from a preceding calculating-wheel of the

| the series.

5

The uplifting of the lever 71 also
again brings the lug 72 thereof into engage-
ment with the notch 69, and consequently the
parts are again held at their normal positions.
If no means were provided to guard against

such contingency, the calculating - wheel,

which is rotated by the carying-over mech-
anism in the manner just explained, might,
owing to the momentum, be carried over be-
yond the required distance. In order to
guard against this, I provide mechanism to
prevent overrofation in carrying over, and
this mechanism consists of a rock-bar 76.
This bar has a series of fingers 77 projecting
therefrom, there being one of said fingers for
each pawl 73. The rock-bar has an arm 78
depending thercfrom, the lower end of said

| arm being in position to be acted upon by a

cam 79, formed partly around the circumfer-
ence of the cylinder 62. When the crank 8
has been turned sufficiently to bring the bar
13 to the limit of its rear movement, and
thereby thrust the bars m rearwardly to
locked position, the eylinder 62 will then have
been rotated sufficiently far to bring the ini-

tial end of the cam 79 into engagement with

the arm 78, and thereby turn the bar 76, and

consequently thrust fingers 77 against the

pawl 73. The pawl 73 being now in carrying
position will be actuated by the further rota-

75
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tion of the eylinder 62, and said pawls in rais- .

ing and carrying forward one tooth are
wedged in between the ratchet-wheel & and
the pins77. The ratchet-wheels and also the
calculating - wheels are thereby prevented
from possible overrotation through the mo-
mentum ot the carrier action. When thearm
78 passes off of the cam 79, the bar 706, with
its fingers 77, falls back and remains in this
position during the movement of the arms m
rearwardly. |

From the description of the machine thus

far 1t will be apparent that on the forward
movement of the longitudinal actuating-bars

m the ratchet-wheels = are not rotated, the

teeth r of said bars slipping by the teeth of the-

ratchet-wheels without turning said wheels.
On the reverse rearward movement of the ac-
tuating-bars, however, the teeth 7 actively
engage the teeth of the ratchet-wheels and
cause a rotation of said wheels. In order to
hold the actuating-bars firmly in engagement

with the teeth of the ratchet-wheels during

this rearward movement of said actuating-
bars, I provide a pivoted bar 80, said bar pro-
vided with a series of projecting fingers 81,
there being one of said fingers for each lon-
gitudinal actuating-bar. 1 furthermore pro-
vide a pivoted arm 82, said arm having its
forward end beneath the bar 80. The under
edge of the arm 82 is provided with a projec-
tion 83, which is in position to be acted upon
by another cam 84 on the cylinder 62, said
cam extending partly around the circumfer-
enceof thecylinder., In theoperation of this
mechanism at the moment an actuating-bar

series to a succeeding calculating-wheel of | m begins its rearward movement the eam S84
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on the cylinder 62 will act on the projection ]

33, and thereby turn the arm 82 upwardly,
causing its forward end to act against the

under side of the pivoted bar 80, a,nd thereby

throw the fingers 81 of said bar into engayve-
ment with the actuating-bars m, whereby the
teeth of said actuating-bars are held firmnly
In engagement with the teeth of the ratchet-
wheels 2 daring the rearward movement of
the actuating-bars.

Inthe operation of theinvention the calcu-
lating-wheels are all first tarned to *°0.” To
set the wheels to €0, add in the ordinary way
such an amount to the amount shown on the
caleulating-wheels as to bring all the wheels
to “°0.” For example, if the calculating-
wheels all show ‘9" add one by pressing the
key ‘17 1n the first column and turning the
crank 8 once around. This will bring all the
wheels to ““0;” or if all the wheels show
““0” excepting the wheel of the first colamn
and that wheel shows the numeral *“17 all
the ‘97 keys are depressed and crank 8 is
then turned once around, and all the calcu-
lating - wheels will then be brought to “¢0.”
Again, if the wheels show ©000051690” press
keys ““999914831,” turn crank-handle 8 once
aroand, and all the wheels will be at ¢“0.”
In performing a mathematical problem it is
of course necessary to depress the keys f, and
this has the effect of unlocking the longitudi-
nal actuating-bars m, which bars are then
moved forwardly by the springs z, the for-
ward movement being limited by contact of
the shoulder 2 of each actuating-bar with the
lower end of the depressed key or with the
angular ledge beneath the 9”7 keys in case
these *“9” keys are depressed, and this move-
ment 1s such as to cause the printing-wheels
through the engagement of the teeth u with
the wheels 20 to be rotaled the proper dis-
tance to bring the type thereon correspond-
Ing 1o the numerals of the keys depressed to
printing position. The key 31 is next de-
pressed, and the paper-carrying cylinder is
brought against the type and the printing
thereby effected. Asthe stop 53 is now out
of line with the end of the lever 54, the ecrank
8 1s {ree to be turned.
crank causes the bar 15 to act against the
actuating-bars which have been moved for-
ward, and said bars are thereby moved rear-
wardly to their normal positions. In thus
moving rearwardly the teeth 7 thereof act-
ively en
calculating - wheels are thereby turned the
proper distance to display the numerals cor-
responding to the numerals of the keys de-
pressed through the sight-openings b.

In further explanation of the operation of
the machine it will be supposed that it is
desired to add and also type-write the num-
bers ¢“4512,” ““1610,”7 and ““125.” In the first

place, key ‘4" of the fourth column is de-
pressed; next, key ““5” of the third column;
next, key ‘“1” of the second column; next,
key “*27 of the first column.

The tummg of this

gage the ratchet-wheels x, and the.

Key 31 is now i line of keys at the left hand of Fig
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depressed, and this will cause the number
““1512” to be printed on the paper. The
crank S is now turned once around, and this
will cause the same number to be shown on
the calenlating-wheels. The 1”7 keyv of the
fourth column, the ““6” key of the third col-
umn, and the ““1” key of the second column
are now sucecessively depressed and then the
key 31 again depressed and the crank 3
turned. The number
printed on the paper, and the calculating-
wheels will show “€6122.” The 17 L.@_‘}Hﬂ
the third column, the 2% key in the second
column, and the ‘57 key in the first column
are now successively depressed and the key
31 and the crank 8 operated as before.” The
number “125” will then be printed on the
paper, and the calculating-wheels will show
the total of 6247 Imeﬁ the several
numbers now added and the several numbers
type-written, the total is type-written. "This
is acemnpllshed by first turning the paper-
carrying cylinder by hand one space in or-
der to leave a divisional space between the
ficures and their total. Key ““6” of the
fourth column, *“2” of the third column, “*4”’
of the second column, and ““7” of the first
colummn arenow successively depressed. The
key 31 1s next depressed and the total 1s
thereby printed. |

Multiplication is accomplished in the fol-
lowing manner: Suppose it is desired to mul-
tiply twenty - four by three hundred and
twelve. Key ““37 of the third column, key
““1” of the second column, and key 27 of
the first column are suceessively depressed,
and this operation is repeated three times.
Crank 8 is. now turned once around. Next
key ‘“37” of the fourth column, key ‘17 of

““16107 will now be
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the third column, and key ‘“2” of the second

column are successively depressed, the op-
eration being repeated once. Finally turn
crank 8 and the caleulating-wheels will show
the answer, ¢“7488.” |

I1I0

As hereinbefore pointed out, in the case of '

the first line of keys to the left of Fig. 1 the
““0” key is omitted, and the “0” keys for the
first two lines of keys at the right hand of
Fig. 1 are also omitted. 1t is obvions that a
““0” key for the first line of keys at the left
hand is unnecessary. Thev are also not re-
quired 1n the case of the first two lines of
keys at the right hand of Fig. 1, for the rea-
son that the calculating-wheels are always

115

120

first set at ‘‘0,” so that in case it is desired

to show, for instance, ‘*100” on the calculat-
ing-wheels only the *“1” key of the third col-
umn need be depressed, or in case it is de-
sired to show, say, “105” on the calculating-
wheels key *“17 of the third ecolumn and key
“57” of the first column are depressed, omit-
ting altogether the depressingof a key in the
second colmnn

It will be understood that the printing-
wheels not only have the ten digits thereon,
but also a blank space. In rega,rd to the first
. 1 the
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first two lines of keys at the right hand of
Fig. 1, however, the printing- Wh@(’:“lb relating

thereto are normally at ‘“0,” and this for the-'

reason that the shoulders 2 of the actuating-
bars relating to said first two lines of keys
are located a,t about the point the *“0” keys

would contact with the shoulders and limit

the forward movement of the actuating-bars,

1f sueh **0” keys were provided for sald first

two lines of keys.

- of this construetion is that when any key in
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ward end and upon its

the first two lines of keys at the right hand
of Kig. 1 is deplessed the actuaﬁun‘-bar re-
la,tmﬂ‘ thereto is moved forwardly Lhe dis-
tance_ limited by contaet of the shoulder
thereof with the depressed key. Now on the
return rearward stroke of these actuating-
bars and any other of the actnating - bars

which may have been brought forward said .
Dbars are all brought rearward by the action

of the cross-bar 13 the same distance; but in-
asmuch as the arms 3 for the aetratmf‘r-b&m
relating to said first two lines of keys are not

at thls pomt in position to engage the shoul- |
“ders

2 of said bars, but are loeated slwhtlv

in advanee of all the other arms 3, it is ob-
vious that the springs z

ard movement, the ex-
tent of this Sllﬂ‘ht forward n’mvement being

limited by 0011taet of the shoulders of the ac-

tuating-bars referred to with the arms 3 re-
lating thereto. Now this slight forward move-
ment of the dCtU&tlllf“-bal‘S referred to will
cause the teeth u to engage the prmtlnﬂ'—
wheels relating to the actﬂatmﬂ' barsin ques-
tion and tmn said D'rmtmn'-wheels so that
““0” will be in printing position, and hence
1t 1s for this reason that the printing-wheels
relating to the first two lines of keys at the

right hand of Fig. 1 are normally set so that

“0”is at nrlntmw position. Attention is also
directed to the fact that if a ¢ 0” key in any
line of keys having *“0” keys is depressed it
will turn the prmtmn‘ -wheels relating to said
line of keys so as to bring *“0” on said print-
ing-wheels to printing p031t10n instead of the
blank space, which is normally in printing
position. The calculating-wheels, however,
are not disturbed, but are left at ‘their 110r1-

mal position—j. e.,w1t11 “0’s”showingthrough
the sight-openings—and this owing ’w the faot
that each of said actuating-bars near its for-
upper edge 1s pro-
vided with a blank space or with an un-
toothed portion, whereby the ratchet-wheels
are not rotated nnde1 the ‘wtuatlon of these
‘0”7 ke)s |

In using the machine, in case an error is
made in touching the wrong key it can be
corrected before type wmtmﬂ' and adding,
T'his is done by returning the actua,tmﬂ'-bars
which is readily accomphshed by hftmﬂ' the
front top cover of the casing and pushmn'

In regard to the

(See Fig. 1.) - The result

will compel said ac-
~tuating-bars for said.first two lines of keys
to mal{e a slight forw

printing-wheel 1‘61&131]11‘3 theretois normally at | back the actuating-bars, taking care to bear
a blank space, as it is never necessary to print
- “07 1n this line of keys.

down slightly on the bars W]]Ile they are be-

1ng pushed back.
Venf)mn* 1s done Dby observing Gcll‘(,fll“y-
the keys as they are pressed down, in order

that any error may be corrected before the
type-writing and adding is done. Verifyving
by the type-written figures is quicker than
by observing the pressed-down keys, inas-
much as the written ficures are in line and
show 1nstant1y | ,

While in the accompanying ﬂlawmﬂ‘s I
have shown the characters on the caleulatmg-
wheels and on the printing-wheels as numer-
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als running from 07 to *“9,” yet it will be

understood  that .these characters may be
changed to characters in other langnages or

tosuit currency designations used in any par-

ticular country.
While I have herein shown and described
specific details of construction, yet I do not

‘wish to be understood as restricting myself

thereto, inasmuch as mechanical changes or
variations thereof capable of performing the
same rfunctions are deemed to be within the
spirit and scope of my invention.

In Fig. 14 of the drawings I show a modi-

fied form of loeking medmmsm for the ac-
tuating-bars m. Instead of employing the

pivoted arms 3 shown in the other figures of -

the drawings 1 show a bar 85, having a bev-
eled ‘lower end aund having its upper end
formed with a projection 86, said projection
adapted to engage the beveled end 4 of the
sliding bar ¢g. The bar 85 worksin a guide
37, and a spring 88, bearing against a pin 89,
projecting from the bar 85, normally holds
said bar down, so that its lower end is en-
gaged by the shoulder 2 of the barm. Inthe
operation of this modification when the slide-

bar ¢ 1s moved rearwardly in the manner

hereinbefore fully explained the inecline 4
thereof will serve to raise the bar 85 out of

engagement with the shoulder 2, and the pro-
Jeetlon 50 of said bar will seat itself in the

notch 5. When the actuating-bar m makes
its return rear movement, the beveled sur-

| face of the shoulder 2 will act against the bev-

eled lower end of the bar 85 and will cause
said bar to be raised, so as to bring the pro-

Jection 86 out of eng aﬂement with the notch

5, and hence the several parts will be free to

resume their normal positions.

‘What I elaim as my invention is—

1. The combination of actuating-bars pro-
vided at their rear ends with teeth and ab
their forward ends with teeth, mechanism for
normally holding said bars locked against
movement, a series of keys, mechanism be-
tween sald keys and the locking mechanism,

whereby when a key is depressed the lockmﬂ'
mechanism is released from engagement w1th

the particular bar relating thereto, means

acting on the actuating- bals SO as to cause

sald bars when unlocked to move forwardly .

a certaln distance depending upon the par-

. t1cula,r key depressed, means for returning
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the actuating-bars to their normal locked Po-
sitions, means for returning the keys to their
nor mal positions, a series of printing-wheels,
cach wheel having a toothed wheel fast there-
to, the said toothed wheel being adapted to
be engaged by the rear teeth of the actuating-
bars, and being thereby rotated when said
actuating-bars are moved forwardly, and a
series of calculating-wheels having ratchet-
wheels fast theleto, said ratchet-wheels be-
ing adapted to be engaged by the forward
teeth of the aetuatmw—bﬂrs and being there-
by rotated, when smd actuating - bms aATe
moved rearwardly.

2. The combination of a series of actuating-
bars, mechanism operated by said bars, lock-
ing meehamsm normally holding the actuat-
111n-b£t1*s locked, a series of keys adapted,
when depressed to act on the locking mech-
anism and thereby release the aetuatmg—bms
means, when the bars are so released for
thrust;mw sald bars forwardly a certain dis-

tance dependmg upon the particnlar key de-

pressed, a revoluble shaft, crank-arms ex-
tending from said shaft, links connected at
their inner ends to the crank-arms, a trans-
verse bar connected to the outer ends of the
links, said bar adapted, when the shaft is ro-
tated, to be moved forwardly and with the
continued rotation of the shaft to move rear-
wardly and thereby contact with the ends of
the forwardly-adjusted actuating-bars, and
therebyreturnsaid barstotheir normal locked
positions, and means for returning the ke}”
to theu" normal positions.

The combination of a series of actuating-
bars provided with projecting shoulders, a
series of medially-pivoted locking-arms, each
arm engaging with the shoulder of an actu-
ating-bar, a series of keys, mechanism be-
tween said keys and the locking-arms, and
adapted to be operated by the depression of
the keys, and to act on the upper ends of the
locking-arms, and thereby turn said locking-
arms and release the same from the shoulders

of the actuating-bars, mechanism, when the

actuating-bars are released, for moving said

bars forward a certain distance, depending

upon the particular key deplessed mechan-
Ism operated by said actuating-bars on the
forward thrust thereof, meehamsm forreturn-
ing the actuating-bms to their normal locked
positions, mechanism operated by said actu-
ating-bars on their return movement, and
means for returning the keys to their normal
positions.

4. Thecombination of a seriesof actuating-
bars provided with projecting shoulders,
mechanism operated by said actuating-bars,
a series of lockuw-m*ms each arm engaging
at one end with the Shoulder of an aetu&tm 0-
bar, a series of slide-bars having beveled sur-—
faces engaging the locking-arms, and said
slide-bars also provided with notches, a se-
ries of keys adapted, when depressed, to act

=

880,340

and through the engagement of the beveled
suarfaces of the bars with the locking-arms to
move said locking-arms ount of en ﬂwemenb
with the shoulders, the slide bars zth the limit
of their movements being locked by the

70

engagement of the locking-arms with the

notches, means when the actuating-bars

pressed, means for returning the actuating-
bars to normal positions, the return move-

are
unlocked for moving said bars a certain dis-
tance depending upon the particular key de-

75

ment causing the shoulders thereof to con-

tact with the locking -arms and thereby re-
lease said locking-arms from engagement
with the notches of the slide-bars, means for
returning the slide-bars to normal position

when so 1eleased the return movement of

said slide-bars e&usinfr the locking-arms to
again engage the ShOLﬂdel‘S and holdlnﬂ' the
actuatmﬂ bﬂl‘S 1n locked positions, and means
for 1*ebuming the keys to normal positions.

So

5. The combination of a series of actuating-

bars, mechanism operated bysaid actuating-
bars, locking mechanism engaging the actu-
ating-bars and normallv holding said barsin-
1oeked position, a series of shde-hms pro-
vided with inclined slots, a series of keys pro-

90

vided with projecting pins, the pin of any |

particular key adapted, when the key is de-
pressed, to pass into the inclined slot of the

.95__'

slide-bar relating thereto and causesaid slide-
bar to move, the movement of the slide-bar

acting on the locking mechanism and caus-

ing said locking mechanism to be released

from the actuating-bar, said locking mech-
anism at the same time engaging the slide-
barand holding said bar in its adjusted posi-
tion, means when the actuating-bar is un-
locked for moving saild bar a certain distance
depending upon the particularkeydepressed,
means for returning the actuating-bar to its
normal locked position, the return movement
of said bar releasing the locking mechanism

from engagement with the slide-bar, means

for returning said slide-bar to its normal po-
sition when so released, and means for return-
ing the key to its normal position.

6. In a calculating-machine, the combina-
tion of a series of printing - wheels having
printing characters on the periphery thereof
with spaces between the characters, means
for rotating said printing - wheels so as to
bring differ ent characters thereof to printing

position and the spaces of the several wheels

into alinement, a pivoted bar, arms carrying
a paper-carrying cylinder, means for swing-
ing sald arms so as to cause the paper-cylin-
der to be swung to a position to bring the pa-
per carried thereby into contact with the
characterson the printing-wheels, and a con-

tact-arm carried with the swinging armsand

adapted to strike the pivoted bar and cause
the same to engage the alined gpaces of the
printing-wheels.

7. The combination of printing-wheels,

on theslide-bars and cause said bars to move, { spindles, reels mounted loosely thereon, the
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‘end normally
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side flange of one of said reels provided with |

teeth around its periphery, a dog, and a rota-
torilly movable shaft having a finger project-
ing therefrom, said finger adapted to engage
the dog and cause said dog to engage the teeth
of the flange of the reel, to thereby give to
sald reel an intermittent motion and cause
an inking-ribbon upon one of the reels to be
unwound therefrom, and wound up upon the
other reel, | | |

3. The combination of a series of actuating-
bars, calculating mechanism operated by the
bars upon one movement thereof, printing-
wheels operated by the bars upon the reverse
movement thereof, a swinging paper-carryin
cylinder, a revoluble shaft, a erank-handle
for turning the same, a gear-wheel mounted
upon the said shaft, another shaft having a
gear-wheel thereon in mesh with the firgt-re-
ferred-to gear-wheel, a transverse bar, a con-
nection between said bar and the last-re-
ferred-to shaft, whereby when said shaft is
rotated the transverse bar will act on the ac-
buating-bars which have been moved in one

direction and return said bars to their nor- |

mal positions, means for normally locking

the revoluble shaft against turning, a key

adapted,when depressed, to unlock said shaft,

and mechanism between said key and the

paper-carrying cylinder for causing a move- |

ment of said paper-carrying cylinder in a di-
rection to thrust the paper into engagement
with the characters on the printing-wheels
whieh have been brought to printing position.

9. Thecombination of a series of actuating-
bars, calculating mechanism operated by the
bars upon one movement thereof, a swinging

paper-carrying cylinder, a revoluble shaft, a,
crank-handle for turning said shaft, a gear-
wheel mounted on the said shaft, said gear-
wheel provided on one face with a lug, a piv- | structed to act on the rock-bar when the pawl
oted limitedly-slidable lever having its free
in engagement with the lug,
and also provided with a projecting pin, a key

having a hooked or bent arm in engagement

with the pin, said hooked arm adapted, when
the key is depressed, to bring the free end of
the lever beneath the lug of the gear-wheel,
and thereby permit the revoluble shaft to

turn, a connection between said key and the

paper-carrying cylinder for causing said eyl--
inder, when the key is depressed, to be swung |
in a direction to bring the paper carried

thereby into contact with the characters on
the printing-wheel which have been brought
to printing position, another shaft, a gear-
wheel mounted thereon and in mesh with the
first-mentioned gear-wheel, a transverse bar,
and a connection between said bar and the
last-referred- to shaft, whereby when said
shaft is rotated the bar will act on the actu-
ating-bars which have been moved in one di-

1‘801:_1011 and return said bars to their normal
positions. |

.L*-%

each having a projecting lug, a series of dogs

each provided with two shoulders, the upper

shoulder being normally engaged by the lug
of the lever, a series of pawls, one of said
pawls being pivoted to each lever, a series of
calculating - wheels, each having a ratchet-
wheel fast thereto, each ratchet-wheel being
engaged by a pawl, and each calculating-

| wheel also provided with a projecting finger

which is adapted, after the calculating-wheel

75

has rotated a certain distance, to contact with

the upper end of the dog and turn said dog so

| as Lo release the upper shoulder thereof from

engagement with the lug of the lever and

g | thereby permit said lever to drop and bring

the pawlinto engagement with the nextlower
tooth of the ratchet-wheel, a cylinder having

a serles of graduated fingers extending there-

from and arranged spirally around a portion
of the cirecumference thereof, and means for

| rotating said cylinder, whereby after the cyl-

inder is rotated a.certain distance, one of the
ingers projecting therefrom will contact with
the lever and thereby raise said lever and
cause the pawl topartially rotate the ratchet-

‘wheel, and also cause the lug of the lever to
again engage the upper shoulder of the dog.

11. The combination of a series of calculat-
ing-wheels, ratchet-wheels fast thereto, means
engaging the teeth of said ratchet-wheels in
order to operate the caleculating - wheels, a
pawl engaging each ratchet-wheel, means af-
ter a calculating-wheel has rotated a certain
distance to cause one of the pawls to jump to
a lower tooth of the next succeeding ratchet-
wheel and to subsequently act on the tooth
and partially rotate said succeeding ratchet-
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wheel and the caleulating-wheel fast thereto,

a rock-bar provided with a series of projec-
tions in line with the pawls, and a cam con-

partially rotates the ratchet-wheel so as to
throw the projections of the bar close to the
pawls, and thereby prevent the pawls from
overrotatiny the calculating-wheels.

12. The combination of a series of calculat-
ing-wheels, actuating-bars for operating said
wheels, a pivoted bar having a series of fin-
gers projecting therefrominline to engage the
actuating-bars, an arm engaging the pivoted
bar so as to swing said bar in a direction to
cause the fingers thereof to engage the actu-
ating-bars, and a cam for operating the arm.
15, Thecombination of atype-wheel, means
forrotatingsaid wheel to bring different char-
acters thereof to printing position, links, le-
vers pivotally connected to thelinks, a paper-
carrying eylinder having its axis journaled in

| the levers, a ratchet-wheel rotatable with the

paper-carrying cylinder, a spring-pressed
pawl pivoted to a fixed part and having its
free end engaging the ratchet-wheel, another
pawl pivoted medially to one of the levers
and having one end engaging the ratchet-
wheel, a stop adapted to contact with and
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limit the movement of the depending arm of | whereby the paper-carrying cylinder is re-

the last-mentioned pawl in one direction, | turned to normal position. 10
means for actuating the links in one direc- | In testimony whereof I affix my signature
tion, whereby the paper-carrying cylinder is | in presence of two witnesses.

5 thrown into a position tocontact with the type JAMES MALLMANN,
on the type-wheel which has been brought Witnesses: |
to printing position, and a spring acting on JAMES A. MALLMAXNN,

the links to cause a reverse actuation thereof ANTON J. MALLMANN.
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