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SPECIFICATION forniing part of Letters Patent No. 649,622, dated May 15, 1900.
Application filed February 13, 1899, Serial No, 705,366, (No model.)

To all whom it muy concer:

- e 16 known that I, JAMES MALLMANN, of
Sheboygan, in the county of Sheboygan and
State of Wisconsin, haveinvented anew and
useful Impr ovementin Calculating-Machines,
of which the followingis a deserlpmon refer-
ence being had to the accompanying draw-
ings, Whieh are a partof this specification.

My invention has relation toimprovements
in caleulating-machines.

1’he primary object had i in view is to pro-
videanimproved constiruction of calculating-
machine which has in view simplicity of con-
struction and operation and i mexpensweness
in production.

A further object contemplated is to pr 0V1de
an improved construction of such character
as to adapt the machine to be used in con-
nection with type-writing mechanism, the ar-
rangement being such that the calculatlnw
mechamsm dlbplays the proper numbers
through suitable sight-openings, while the
type-writing mechanism is adapted to print
the proper numbers in columns and the cor-
rect answer to the calculation also printed
after the figures to be calculated are first
printed.

YWith the above pummy and other ineci-

- dental objects in view the invention consists
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35

40

45

of the devices and parts or their equivalents,
as hereinafter more fully pointed out.

In the accompanying drawings, Figure 1 is
a plan view of the complete machme Fig.
2 18 a longitudinal vertical sectional view.
I'ig. 3 18 a plan view with the top of the cas-
1ng broken away. Fig. 4 is an elevation of
one side of the machine. TFig. 5 is a eross-
section on the line 5 5 of PIU‘ 2. Fig. 61is a

detail view of the me(,hamsm for hftlnfr the

longitudinal actuating-bars off the ratchet-
Wheelb Fig. 7 is a cross-section on the line
7 7 of Fig. 2 - IFig. 8 is a detail view of one of
the caleulatmmwheels, showing the carrying-
over disk adjacent thereto. Fw* 91s a de—
tall view of the opposite side of the caleulat-
ing-wheel to that shown in Fig. 8, also show-
ing -the opposite side of the carrying-over
dlsk Fig. 10 is a view similar to Fig. 9 with
the carrying-over disk removed. ]:*10' 11 18
an edge view of the carrying-over disk. Fig.
12 1s a side elevation of a f1 agment of the op-

posite side of the machine to that shown in | spectlvely

“1ndicates the casing of the machine.

| Fig. 4. Kig. 13 1s a sectional fragmentary

view showing the mechanism for turning the
caleulating-wheel back to ¢°0.” Fig, 1418 a

 view of a finger-piece or thimble conven-

lently used for operating the machine. Fig.
15 is a view of an operating-bar which may
be employed. in lieu of the finger-piece or
thimble. Fig.161s a detail fragmentary view
of a modified form of mechanism for turning
the calculating-wheels back to ‘“0,” and Fig.
171sadetailsectional fragmentary view shows-
ing a modified form of mechanism for raising
the longitudinal actuating - bars from the
ratchet-wheels.

Referring to the drawings, the numeral 18
In the
top of this casingis a rectangular opening 19,
and just in front of the rectangular opening
18 a series of small openings 20, preferably
circular in form. Arranged within the cas-
ing and just below the top thereof and ex-
tending for a desired distance longitudinally
of the casing and also extending across the
casing 18 a horizontal supporting - partition
21. 'T'his partition is provided in its top sur-
face with a series of longitudinal recesses 22,
in each of which recesses is seated a longitu-
dinal actuating-bar 23. Each bar 23 is pro-
vided with a depending finger 24, which finger

extends through an elongated slot 25,extend-
1ing downwardly from each recess 22, and
| throun‘h the partition 21.

These slots are
not coe\:tenswe in length with the length of
the recesses, but only extend from the front
end of the partition to a point some distance
in advance of the rear ends of the recesses
22, as clearly shown. 'The upper surface of
the front portion of each longitudinal actu-
ating-bar is provided with a series of projec-
tions 26, there being ten of such projections
shown. Each projection is preferably formed
with a rearwardly and upwardly inclined
face, terminating at its rear end in an ab-
rupt shoulder 27. Theinclined faces of these

projections are numbered, as clearly shown

in Kigs. 1 and 3, so as to be clearly visible
through the large rectangular opening 19,
the first tooth at the front end of each bar
being numbered ‘‘0” and each succeeding

tooth being numbered with the digits ““1,”

££2 27 €L’3 2 ¢§4: ) E£5 72 GEG 32 ECT L GES ?? EE9 3710_
Eﬂ,eh bar is also prowded on its
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under surface immediately below the projec- |

tions 26 with a series of teeth 28, said ieeth
also having inclined faces, said faces, how-
ever, Inclined downwardly and forwardly,
with abrupt shoulders at their forward ter-
minal ends. 7The upper edge of the rear
portion of each longitudinal actuating-bar is
formed or provided with a series of teeth 29,
forming a rack. Each bar is also provided
on its lower edge, at the rear portion thereof
and beneath the testh 29, with inclined teeth
80, the inclined face of each tooth terminat-
ing at a rear abrupt shoulder.

Arranged within the casing and extending
across the front portion thereof is a shaft 31,
saild shaft being mounted in bearings 32 32.
Mounted loosely on this shaft is a series of
calculating-wheels 33, eight of said wheels
being shown in the accompanying illustra-
tion of my invention to correspond to the
nuamber of sight-openings 20 in the top of
the casing and to also correspond to the
number of longitudinal actuating-bars 23.
It 1s obvious, however, that any desired num-
ber of calculating-wheels, bars 23, and open-
ings 20 may be employed. Each caleculating-
wheel has arranged around its periphery a
series of numbers running from “0” to “9.”
Kach calculating-wheel has also projecting
from one side thereof and integral with or fast
to said side a ratchet-wheel 84, A series of
disks 83 are mounted fast on the shaft 31, and
cach one of these disks is adjacent to the
face or end of one of the ratchet-wheels. A
portion of the periphery of each disk is cut
off or squared, asindicated at 36, and oneside
of each disk is provided with a lug 37. To
the side of each calculating-wheel opposite to
the side from which projects the ratchet-
wheel 84 is secured a spring-arm 38, the free
end of said arm outstanding from the wheel.
Also pivotally secured to this side of each
calculating-wheel is an arm 39, the pivot of
sald arm being preferably between the ends
thereof. One end of cach arm is formed or
provided with a laterally-extending finger 40,
sald finger normally bearing upon the curved
periphery of the adjacent disk 35. The free
end ol a spring4lactson the arm 39 in order
to hold the laterally-extending finger in en-
gagement with the periphery of the disk.
Thespring-arm 38, the arm 39, and the spring
41 are preferably arranged within a recess cut
out 1n this side of each ecalculating-wheel in
order to decrease the width required in order
to accommodate the parts. On one end of
shatt 31, preferabiy between the bearing 32
at that end and the inner side of the casing,
1s a gear-wheel 12, This gear-wheel is en-
gaged by a segmental rack 43, said segmental
rack mounted upon a short stud or shaft 44.
1hig short stud or shaft has also extending
therefrom a erank-arm 45, and to the end of
this ecrank-arm is connected one end of a
colled spring 46, the opposite end of said

the bottom of the casing. Theupper curved
or segmental portion of the rack 43 has pro-
jecting therefrom a stud 48, which stud ex-
tends throughacurvedslot49in the side of the
casing. 'The outer end of the stud is formed
with a suitable handle cr hand-grasp 50.

Mounted insuitable bearings 51 51, extend-
ing upwardly from the bottom of the casing,
18 a transverse shaft 52. This shaft has
mounted on one end thereof a bell-crank le-
ver 53. On the opposite end of said shaft is
mounted a depending crank-arm 54, From
the upper arm of the bell-crank lever 53 pro-
jects outwardly a stud 55, said stud extend-
1ng through a curved slot 56 in the side of the
casing. On 1ts outer extremity this stud is
formed or provided with a handle or hand-
grasp 57. The lower member of the bell-
crank lever 53 and the lower end of the erank-
arm o4 are pivotally connected to a frame 58,
the pivotls extending into longitudifial slots
in lugs 59 59, projecting upwardly from the
forward end of said frame, so as to provide
for a slight lost motion. This frame may be
of any desirable form; butl prefer to provide
a frame consisting of two longitudinal bars
connected together by cross-bar 60, To one
of the longitudinal bars of this frame is se-
cured aspring-arm 61, sald arm being curved
upwardly and extended rearwardly, so that
throughout the greater portion of its length
1t 1s raised a slight distance above the frame,
The extremity of this arm terminates in a
beveled lug 62, "The frame 58 is normally
held to the position shown in FFig. 2 by means
of coiled springs 65 (3, said springs being se-
cured at their rear ends to the frame and at
their forward ends to the lug 47.

T'he numeral 65 indicates a transverse rod
which is journaled inlugs 66, extending rear-
wardly fromstandards 6767, Loosely mount-

ed on this rod 1sa frame consisting of a-trans-.

verse bar (3 and .depending arms 69 697, said
arms being mounted loosely on the rod 65.
The arm 69 is extended downwardly below
the rod 65, and the lower extremity of this
extension is beveled slightly and is located
immediately above the beveled lug 62 of the
spring-arm 61. A pin 70 bears against the
rear edge of the downwardly-extending por-
tion of this arm 69°. The upper portion of
arm (9" is formed with a forwardly-project-
ing lug 71, to which lug is pivotally connected
the rear end of a link 72. The forward end
of this link is pivotally connected to the lower
end of a crank-arm 73, said erank-arm de-
pending from an eccentric shaft 74, which ec-
centric shafs extends transversely across the
casing just beneath the longitudinal actuat-
ing-bars and in register with recesses 75 on
the under edges of said bars.

On a transverse rod 706 is mounted a series
of bell-ecrank levers77. Theupper members
of these bell-crank levars at their ends are
bent upwardly slightly in order to engage

colled spring being fixed to a fixed peint, | with the teeth 30 on the under edges of the
such as a lug 47, projecting upwardly from | rear portions of the bars

ARD,
id 2.0 o
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derstood that there 1s one of these bell-crank |

levers for each longitudinal bar 23. The
lower arm or member of each bell-crank le-
ver extends downwardly just to the rear of
the transverse bar (8 of the pivoted frame
hereinbefore referred to. Said lower mem-
ber of each bell-crank lever has connected
thereto the rear end of a coiled spring 78, the
opposite ends of said springs being eonneeted
to the fingers 24 of the lonoltudma,l bars 23.

Lo the rear extremities of the longitudinal
bars forming partof the frame 58 are pivot-
ally connected levers 81 81. The connect-
ing pivot-pins pass into elongated slots in
these levers, so as to provide for a slight lost
motion. The levers are mounted at points
between their ends on a fransverse rod 82.
‘The upper ends of the levers extend through
elongated slots 83 in the top of the casing and
project a desired distance above the top of
said casing. The upper ends of these levers
form bearings for the ends of a shaft 84, said
shaft having mounted thereon the paper-cyl-
inder 85 of the type-writing mechanism. This
cylinder has adjacent thereto the wusual
curved paper-clips 86 for holding the paper
to the cylinder, said eurved chps being con-
nected by the usual roller 87. The shadft S4
has also mounted thereon adjacent to one
end of the paper-cylinder a ratchet-wheel 88,
whichratchet-wheel isengaged by twospring-
pawls 89 and 90, mSpeetlvely One end of
the shaft 84 is extended laterally through the
side of the casing, and on the extremny
thereof is mounted a hand-wheel 91, the pe-
riphery of which is milled for convemence in
turning.

The top of the casing, near the rear portion

“thereof, is provided with an upwardly-extend-

ing curved portion or chamber 92. The rear
side of this curved portion is provided with
anopening 93. Withinthisupwardly-extend-
ing portion or chamber and mounted fixedly
in the upper ends of the standards 67 is a
transverse shaft 94. Upon this shaft are
loosely mounted type-wheels 95, there being
031:16 of said wheels for each longitudinal bar
<)

cach of the type-wheels is a gear-wheel 96,
cach gear-wheel being so positioned that the
teeth thereof are in engagement with the
teeth 29 of therespective longitudinal bars 23.
Each type-wheel has arranged peripher ally
therearound a series of uumbel sTunningfrom
“0” t0 ¢“9.” Also mounted loosely on the
shaft 94 are bell-crank levers 97 97. To the
lower end of the lower members of these bell-
crank levers are connected one end of links
95, the rear ends of said links being pivotally
connected tothe levers 81. Tothe onter ends
of the upper rearwardly-extending arms of
these bell-crank levers are pivotally conneet-
ed arms 9999, The upper ends of these arms
form bearings for the axis 100 of an inking-

roller 101, said roller being normally held in

the position to contact with the type of the
type-wheels as said wheels are revolved by

‘projections 26 of an actuating-bar.

Secured to or integral with one side of

]

means of coiled springs 102 102, the rear ends
of said coiled springs being connected to the
arms 99 and the forward ends of said springs
being connected to lugs 103 103, extending
upwaldly from the bell-crank levels ,_

IFor conveniently operating my machine I
employ either the device shown in Fig. 14 or
the device illustrated in Fig. 15.

The device shown in I‘ln' 14 consists of a
thlmble or cup-shaped portion 104, having a
stud 105 projecting from its closed end, the
end of the stud being preferably rounded and
beveled off, as elearly shown. The thimble
portion is advisably split at different points,
as indicated by the numeral 106, so that said
thimble may fitdifferentsizesof fingers. This
thimble portion of the device is adjusted to
any finger of the hand and the stud 105 passed
into the opening 19 of the casing and made
to engage any particular shoulder 27 of the
By now
pushing forward, the particular bar 23 which
is thus engaged will be moved forward the

required distance, the limit of the forward

movement of the bar being regulated by con-
tact of the stud 105 with the forward b01de1-
ing edge of the opening 19.

" The ‘device shown in Fig. 15 consists of a
long handle portion 107, whieh 18 adapted to
be grasped by the hand, and a reduced stud
portion 108 at the end of the handle portion,
the extremity of said stud being also prefer-
ably rounded and beveled. This device 18
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used in the same manner as the device shown

{ in Fig. 14—that is to say, the stud 103 1s made

to engage any particular shoulder of a bar 23,
and by pushing forward sald bar is moved
forwardly until the device contacts with the
forward bordering edge of the opening 19.
In the operation of my invention it will be
supposed that it is desired to add together

two hundred and fifty, or no units, five tens, |

and two hundreds, and three hundred and
fifty, or no units, five tens, and three hun-
dreds. In the first place either of the de-
vices shown in Figs. 14or 15 is employed, and
the stud thereof is made to engage theshoul-
der 27 immediately in advance of the digit
“2” of the third bar 23 from the right of Ifig.
1. By now moving this bar to the limif per-

‘mitted by the contact of the hand actuat-

ing device with the forward edge of the open-
ing 19 the digit “*2” will be brought to view
in the space of theopening 19 just in advance
of the forward bordering edge of said open-
]_n{}"
Lhe teeth 28 on the under side thereof to en-
gage the appropriate ratchet-wheel 34 and ro-
tate said wheel a sufficient distance to bring
the digit ““2” on the cirecamference of the
wheel 25 to view through the third sight-open-
ing 20 from the right of Fig. 1. The hand
device is next made to engage the shoulder
27 just in advance of the digit *“5” of the
second bar from the right of Fig. 1. This

bar is now moved in the same manner as ex-
| plained in regard to the previously-referred-

This movementof the bm 23 alsocauses.
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to bar and the digit‘‘5” brought to view. 1 as to act upon the bell-crank levers 97, and

Lhe hand device is next made to engage the
shoulder 27 immediately in front of *“0” on
the first bar at the right hand of Fig. 1, and
this bar in like manner ismoved to the limit.
1T'his movement, however, is not sufficient to
cause an engagement of the teeth 28 on the
under side of the forward portion of the bar
with the ratchet-wheel 34, so that the calcu-
lating-wheel for this baris unaffected,and said
calculating-wheel therefore still displays <€ 0”
through the sight-opening 20 at the right of
FFig. 1. The ““0” character on the bar, how-
ever, has been moved to the space just to the
rear of the front bordering edge of the open-
ing 19. This space therefore discloses the
numbers *“250,” while the same number is
disclosed in the three sight-openings 20 re-
ferred to. It will be understood that the cal-
culating - wheels which have been operated
remain at the position to which they have
been adjusted by means of the engagement
of a spring-pawl 109 with each ratchet-wheel
o4, and that the bars 23 remain temporarily
to the forward positions to whieh they have
been adjusted by the engagement of the up-
per members of the bell-crank levers 77 with
the teeth 30 of said bars. It will be further un-
dersteod that with the forward movement of
the bars, as explained, the teeth 29 on the
upper portion of the rear edges of said bars
engage with the teeth of the gear-wheels 96
of the respective type-wheels 95. TFor in-
stance, the first bar 23 which was actuated
will act on its type-wheel, so as to bring the
digit ‘27 of said wheel into printing posi-
tion. The second bar which was actuated
will bring the digit *“5” of its type-wheelinto
position for printing, while the third bar
which was actunated will bring “0” of its
The next
operation is to grasp the knob or handle 57
and cause a down movement of the stud 55
in the curved slot 56 to the limit permitted
by sald slot. This will cause a turning of the
bell-erank lever 53 and a consequent turning
of the shaft 52, the lower member of the bell-
crank lever being thrown rearwardly and the
crank-arm 54 in the same direction.
memberof the bell-cranklever and said erank-
arm are pivotally connected to the frame 58,
sald frame is also necessarily moved rear-
wardly. With this rearward movement of
the frame the lug 62 at the rear end of the
spring-arm 61 is caused to move past the lower
end of the arm 69" of the frame for actuating
the mechanism for raising the bars 23 out of
engagement with the ratchet-wheels 34 and
the shoulder of the lug 62 to be brought to the
rear of the lower extremity of said arm 69'.
1'his rearward movement of the frame 58
causes a turning of thelevers 81 on their piv-
ols, so as to throw the paper-roller 85 toward
the type-wheels 95. Before the paper-roller

contacts with the type which have been
brought to printing position, however, the
links 93 will have been drawn rearwardly, so

As this |

thereby turn the lower depending arms of
sald bell-crank levers rearwardly, while the
upper arms of said levers are thrown for-
wardly and upwardly, producing an upward
movement of the arms 99, in which the axis
of the inking-roller 101 is carried, thereby
throwing said inking-rollér upwardly and for-
wardly to a position where it will be out of
the way of the paper-cylinder, and thereby
permit said paper-cylinder to contact with
the type which have been brought to print-
Ing position and cause the numibers 250 to
be printed on the paper carried by the cylin-
der. The normal position of the inking-roll
(shown in T'ig. 2) is such that as the type-
wheels are revolved the type thereof will con-
tact with the inking-roll, said roll being held
yleldingly thereto by means of the springs
102, “The next step is to release the handle
or knob 87. The moment this is released the
recoll of the springs 63 will draw the frame
53 forwardly to normal position. With this
forward movement of the frame the levers 81
are turned so as to bring the paper-cylinder
back to normal position. As thisecylinder is
returned to normal position, a tooth of the
ratchet-wheel 88 at one end of the cylinder is
engaged by the spring-pawl 89, fixed to the
casing, and said ratchet-wheel and paper-cyl-
inder are thereby turned, the turning of the
paper-cylinder causingashifting of the paper,
50 that a clear space is afforded for the print-
Ing of the next number. The spring-pawl 90,
which is carried by one of the levers 81, pre-
vents the ratchet-wheel from rotating re-
versely after having been rotated in the man-
ner described by the spring-pawl 89. The
forward return movement of the frame 58
also causes the shoulder of the lug 62 of the
spring-arm 61 to act against the lower end
of the long arm 69’ of the frame for actuat-
ing the mechanism for raising the bars 23.
T'hig turning of the arm 69’ will cause a rear-
ward pull on the link 72, which in turn will
cause a rearward movement of the crank-
arm 75 and a consequent turning of the ec-
centric shaft 74, the eccentric portion of said
shaft being turned upwardly into the re-
cesses 75 in the under edges of the bars 23,
thereby causing a raising of all of said bars
and the teeth 28 on the under edges of the
bars which have been adjusted forwardly far
enough to engage the teeth of the ratchet-
wheels 34 to be disengaged from the teeth of
sald ratchet-wheel. This turning of the arm
69" also causes the rod 68 to act on the de-
pending arm of the bell - crank levers 77,
thereby causing a down movement of the up-
per arms of saild bell-crank levers and the
disengagement of said arms with the under
teeth 80 of all the bars 23. As these bars 23
are now free, those which have been adjusted
forwardly will be immediately returned to
their normal position (shown in Fig. 2) by
the recoil of the coiled springs 78, and said
recoll of the springs will also return the bell-
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crank levers 77 to their normal position, and

the depending arms of said bell-erank levers,
in turn acting on the rod 6§, will cause said
rod and its arms 69 69° to be returned to a
normal position, and hence the links 72 thrust
forwardly and the erank-arm 73 turned for-
wardly, so as to return the eccentric shaft 74
to a normal position out of engagement with
the recesses on the under edges of the bars 25.
After the display of the numbers 2507 in
the sight-openings 20, as explained, and the
printing of said numbers ¢* 250" the shoulder
immediately in front of **3” on the third bar
from the right of Kig. 1 is engaged and said
bar moved forwardly to the limit permitted.
Thiswill cause the number “*5” to be brought
to the space 1mmediately to the rear of the
front bordering edge of the opening 19 and
will catuse an actuation of the ratchet-wheel
34 relating to this particular bar.
calculating-wheel for this bar already dis-
closes 27 through its sight-opening 20 and
as sald calculating-wheel by the movement
just described is rotated the distance of three
more numbers, the number ‘57 of said cal-
culating-wheel will be digplayed through its
sight-opening 20. The next operation is to
engage the shoulder immediately in advance
of the digit *5” of the second bar from the
right of Fig. 1 and move said bar to the limit
of 1ts movement.
“5” to be brought to view in the space im-
mediately to the rear of the front bordering
edge of the opening 19 and will also cause a
movement of the calculating-wheel relating
to this bar the distance of five more numbers.

As the calculating-wheel of this bar already

discloses *“5” through its opening 20 and as
sald caleculating-wheel by the movement just
described 18 rotated the distance of five more
numbers and as the numbers of said wheel
only run from ““07” to ““9,” said calculating-
wheel will be rotated one number past the
digit ¢“9,” with the result that *“ 07 is brought
to view through the sight-opening 20 of this
wheel. Each time a caleulating-wheel is thus

made to make a complete revolution the pro-
Jeetmn' lateral finger 40 thereof will at the
inal movement of said wheel ride off the
curved periphery of the disk 35 onto the
squared or cut-off portiion .36 of said periph-
ery, and thus extend into position to be in
engagement with and to actuate the next
succeeding ratchet-wheel 34 the distance of

one number, as most clearly illustrated in |

Fig. 7. As the calculating - wheel for the
third bar from the right of Ifig. 1 already
discloses ‘*5” through its appropriate sight-
opening, this movement of the ratchet-wheél
by the finger 40 of the preceding ratchet-
wheel will turn this third calculating-wheel
a distance of one number, and consequently

- now diselose the number ““6” of said third

caleculating-wheel to view through 1ts appro-
priate sight-opening 20. The next opera-

tion 1s to engage the shoulder immediately |

in front of ““0” on the first bar at the right | mne1 side of the casing 18.

| hand of Fig.

As the |

This will cause the digit |

i

1L and move said bar to the
limit permitted. This forward movement
will diselose ‘¢ 0” in the space immediately to
the rear of the front bordering edge of the
opening 19; but this limited movement of the
bar will not cause an engagement of the teeth

70

28 on the under edge of said bar with the

ratchet-wheel 34, with the result that the cal-
culating-wheel at the right hand of Fig. 1 will

75

still disclose 07 thmufrh its sight-opening -

90. With the movements of the bELlS just de-
seribed the printing of the numbers ‘350"
on the paperimmediately below the numbers
““2507 is also effected in exactly the same
manner as described in relation to the
ing of the numbers ¢ 250.” After all the bars
2a are retfurned to their normal position and
1t 1s desired to print the total below the num-
bers which have been printed the shoulder

30

print- -

immediately in front of the digit *“ 6”7 of the

third bar to the right of Fig. 1isengaged and

sald bar moved to the limit permitted, and in
like manner the shoulders immediately in ad-
vanceof ‘“ 0” on the second barfrom the right
of Fig. 1 and of ““0” on the first bar at the

right “of Fig. 1 are successively engaged and
the bars moved,, whereby the typ‘es on three
of the type-wheels for 600 ” are brought to
printing position. The frame 58 1s now ac-

QO
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tuated rearwardly and the printing effected .

in the manner hereinbefore fully pointed out.

After the calculating-wheels have been op-
erated and it is desired to return all of said
wheels back to ‘0”7 before commencing a
new operation thisis effected by grasping the
handle 50, and thereby tur ning the segmental
rack 43. The turning of the sen*mentahaek

‘causes a turning of the gear-wheel 42 and a

consequent turning of the shaft 3l. With
the turning of said shaft 31 the disks35,which
are fast thereon, are turned therewith and
the lugs 37 on said disks are brought into en-
cagement with the ends of the fingers 33.
When all the fingers 38 are thus engaged by
the Ings 37 of theseveral disks, the continued
rotation of the shaft 31 will of course carry
the calculating-wheels back to a normal po-
sition, wherein ¢ 0” on each wheel 1s in line
immediately below a sight-opening 20. When
this is accomplished, the hand is removed
from the handle 50 and the colled spring 46
returns the segmental rack to a normal po-
sition, said segmental rack in so returning ro-
tatmo' the gear-wheel 42, and consequentlv
the shaft al in anopposite direction, thereby
bringing &ll of the disks 35 back to a normal
pomtmn

In Fig. 16 I show a sligchtly-modified form
oi (3011813111(3131011 for turning the shaft 31 in
order to bring all the calculating—wheals back
to ¢“0.” 'This consists in merely extending

the end of the shaft 31 outwardly through

one side of the casing and securing to said
extended end of the shafta crank-handle 110.
The shaft 31 issurrounded by a coiled spring
111, dispcsed between the bearing 32 and the

Ono end of this
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spring is secured to the shaft and the other
cnd to the bearing 32. In order to turn the
shaft and the disks 35 carried thereby, the
crank-handle 110 is turned in one direction.

After all the caleulating - wheels have thus

been turned back to *“ 0” the hand is removed
from the handle 110 and the recoil of the
spring 111 will return the shaft 31 and the
disks 35 back to normal position.

In IFig. 17is shown a modified form of con-
struction for disengaging the teeth on the
under edges of the forward portions of the
bars 23 from the ratchet-wheels 34. This
construction contemplates that the bars 23
shall be normally raised, so that the tecth 28
thereof are not in alinement to engage the
teeth of the ratchet-wheels 34, In this con-
struction I employ a series of bell-crank le-
vers 112, mounted on ashaft 115. The lower
arm ol each bell-ecrank lever has connected
thereto a coiled spring 114, which normally
holds the upper arms of said bell-crank le-
vers upwardly in engagement with the under
edges of the bars 23, consequently holding
sald bars 23 in a raised position, so that the
teeth 28 on the under edges of said bars are
not in line to engage the teeth of the ratehet-
wheels 34, The upper arms of these bell-
crank levers work through slots 115 in the
casing 18. Inthis modified form of construec-
tion when any one of the bars 23 is engaged
by either of the devices shown in Figs. 14
and 15 a pressureis first exerted downwardly,
S0 as to overcome the upward pressure of the
upper arm of the bell-crank lever and to
bring the bar 28 into line so that the teeth
23 thereof will engage the teeth of the ratehet-
wheel 34. The bar 23 is then moved for-
wardly, as in the other form of construction,
and when the hand device for actuating the
bar is removed and down pressure thereon
thereby ceases the recoil of the spring 114
will return the bell-crank lever 112 to a nor-
mal position, and hence again raise the bar
28 oub of engaging position.

While I preferably employ a haund device,
such as those shown in Figs. 14 and 15, for
actuating the bars 23, yet it is obvious that
any other suitable device may be employed

for the purpose—such, for instance, as an or- |

dinary lead-pencil or penholder—or, in fact,
the bars 23 may be actuated by the finger of
the operator. |

While 1 have herein shown and described
specific details of construection, vet I do not
wish to be understood as restricting myself
thereto, inasmuch as mechanical changes or
variations thereof capable of performing the
same function are deemed to be within the
spirit and scope of my invention. As one in-
stance of such modification or variation I
would state that it is not absolutely neces-
sary that the upper edges of the bars 23
should be constructed in the identical man-
ner shown-—. e., with the projections having
inclined faces terminating in abrupt shoul-
ders.

An important feature of 1y invention re-

sides in the provision of improved means for

verification as the operator proceeds with
the work. This consists in providing the
bell-ecrank levers 77 for holding the bars 23
which have been actuated at the position to
which they have been actuated in order to
display a number to be mathematically con-
sidered in the opening 19 of the casing, just
back of the bordering edge of said opening,
until the caleulating mechanism is ready to
be again operated for the next succeeding
number to be mathematically considered,

whereby as each bar is actuated to the ex-

tent permitted by the contact of the oper-
ating device with a bordering edge of the
opening in the casing the several bars are
thereby held in position to display the proper
characters for verification in said opening of
the casing just back of the bordering edge of
sald opening and said bars are then released
by the engagement of mechanism with the
bell-erank levers and returned to their nor-
mmal position before any of the bars are again
actuated in a direction to operate the calet-
lating mechanism. It is evident that alter
the first number to be mathematically con-
sidered is operated upon and the caleulating
mechanism is then again operated the num-
ber first mathematically considered no longer
appears on the caleulating - wheels, but the
result of the two numbers mathematically
considered is shown on said wheels.
holding the numbers temporarily to the po-
sition to which they have been actuated,
however, the operator can, each time after
the machine has been operated for each num-
ber to be mathematically considered, glance
at the space just back of the bordering edge
ol the opening in the casing and plainly see
the number which has been mathematically
considercd on the portion of the bars just
back of said bordering edge and can then
compare the number so shown with the num-
ber on the slip of paper containing the num-
bers to be mathematically considered or op-
erated upon, whereby he is enabled to verify
hig work as the work progresses.

What I elaim as my invention is—

1. In a ealeulating-machine, the combina-
tion, of a casing having an opening therein, a
series of longitudinal bars beneath the open-
ing, the exposed edge of each bar having a
series of characters thereon running in regn-
lar sequence, and each of said bars also pro-
vided with a series of teeth, means for actu-
ating each bar, said means contacting witha

By

| bordering edge of the opening in the casing

in order to limit the movement of ecach bar,
calculating mechanism adapted to be actu-
ated by the longitudinal bars on the move-
ment of said barsin one direction, a series of
levers, each lever adapted to engage the teeth
of a bar in order to hold the bars which have
been actuated to thereby display a number to
be mathematically considered in the opening
of the casing just back of the hordering edee
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of said opening, until the calculating mech-
anism is ready to be again operated for the
next number to be mathematically consid-
ered, whereby as each bar is actuated to the
extent permitted by contact of the actuating

mechanism with a bordering edge of the open-

ing in the casing, the several bars are held in
position to display the proper characters for

- verification in said opening of the casing ]uat
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back of the bordering edg*e of said opening,
means for simulbaneously turning the levers
for the purpose of releasing them from en-
cagement with the teeth of the bars,and means
for acting on the bars to simultaneously re-
turn such bars as have been actuated to nor-
mal position, after the levers are so released
from the bars.

2. The combination, of a casing, a 10110*1tu-
dinal bar within the casing, said bar pmmded
with a series of teeth, means for actuating the
bar,sald meansadapted tobeinserted through
an opening in the casing in order to engage
the bar, astop with which the actuating means'
contacts, in order to limit the movement of
the bar, mechanism adapted to be actuated
by the longitudinal bar on the movement of
said bar, a bell-crank lever engaging a tooth
of the bar to hold said bar to adjusted posi-
tion, a frame carrying an arm, and means for
causing a movement of said frame, whereby
the arm carried thereby is caunsed to turn the
bell-crank lever, and thereby release said
bell-crank lever{from engagement with a tooth
of the bar. .

The combination, of a casing, a longitu-
dmal bar within the casing o, said bar pl‘OVlde

with a series of teeth, means for actuating the.

bar,said meansadapted tobeinserted through
an opening or openings in the casing, in or-
der to engage the bar, a stop with which the
actuating means contacts in order to limit the
moveinae nt of the bar, mechanism adapted to
be actuated by the lonmtudma,l bar on the
movement of said bar, a bell-crank lever en-
gaging a tooth of the bar to hold said bar to
adjusted position, a rod provided with a pro-
jecting arm, a {rame carrying an arm, and
means for causing a movement of said frame,

whereby the arm carried thereby is caused to |

act on the arm of the rod to cause said rod
to contact with the bell-crank lever, and
thereby turn said lever in order to release it
from engagement with a tooth of the bar.

4, The combination, of a casing, a longitu-
dinal bar within the casing, said bar provided
with a series of teeth, means for actuating the

‘bar,said meansadapted tobeinserted through

an opening in the casing in order to engage
the bar, a stop with which the actuating means
contacts, in order to limit the movement of
the bar, mechanism adapted to be actuated
by the longitudinal bar, on the movement of
sald bar in one direction, a bell-crank lever
engaging a tooth of the bar to hold said bar
to adjusted position, a spring engaging the
bell-crank lever tonormally hold said lever in

|

L~

carrying an arm, and means for causing a
movement of said frame,whereby the arm car-
ried thereby is caused to turn the bell-cranik
lever, and thereby release said lever from en-
cacement with a tooth of the bar. ~_

5. In a calculating-machine, the combina-

tion, of a casing having an opening therein,
a seriesof longitudinal bars beneath the open-
ing, the exposed edge of each bar having a
series of characters thereon running in regu-
lar sequence, and each of said bars also pro-
vided with two series of teeth, means for ac-
tuating each bar, said means contacting with
a bordering edge of the opening in the casing,
in order to limit the movement of the bar,
calculating mechanisins, each provided with
a ratchet-wheel adapted to be engaged by one
of the series of teeth of each bar, whereby the
calculating mechanism is actuated, a series
of bell-crank levers, each lever adapted to en-
gage the other series of teeth of each bar, in

~order to hold the bar in the position to which

it has been actuated, whereby as each bar is
actuated to the extent permitted by the con-
tact of the actuating mechanism with a bor-
dering edge of the opening, the several bars
are held in position to display the proper char-
acters through the opening in the casing and
just back of a bordering edge of said opening,
means for simultaneously 1eleasmﬂ all of the
bell-crank levers from engagement with the
series of teeth of the bars, and means for re-

turning the bars which have been actuated

to normal position upon the release of tho
bell-crank levers.

6. The combination of a casing, a series of
longitudinal bars within the casing, said bars
having a series of teeth, means for actuating
the bars, sald means adapted to be inserted
through an opening in the casing in order to
engage the bars, a stop with which the actu-
ating means contacts, in order to limit the
movement of the bars, mechanisms adapted
to be actuated by the longitudinal bars on
the movement of any of said bars in one di-
rection, bell-crank levers adapted to engage
the teeth of the bars in order to hold said bars
to adjusted position, a rod arranged adjacent
to the bell-crank levers, and means for turn-
ing said rod, to cause it to engage the bell-
crank levers and thereby release said levers
from engagement with the teeth of the bars,
in order to permit the return of said bars to
normal position.

7. In a caleulating-machine, the combina-
tion, of a casing, a longitudinal bar within
the casing, means foractuating said bar, said

means adapted to be inserted through an

opening in the casing, in order to engage the
bar, a stop with which the actuating means
contacts for limiting the movement of the
bar, calculating mechanism adapted to be
actuated by the lonﬂltudmal bar on the move-
ment of said bar in one direction, means for
holding the calculating mechanism to ad-
justed position, an eccentric shaft normally

engagement with a tooth of the bar, a frame i out of engagement with the bar, means for
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turning said shaft so asto act on the bar and
raise the same out of engaging position
with the calculating mechanism, after said
bar has actuated the calculating mechanism,
and means for returning the bar to normal
position, after being so raised.

5. In a calculating-machine, the combina-
tion, of a casing, a longitudinal bar within
the casing, means for actuating the bar, said
means adapted to be inserted through an
opening in the casing, in order to engage the
bar, a stop with which the actuating means
contacts for limiting the movement of the
bar, calculating mechanism adapted to be
acvuated by the longitudinal bar on the move-
ment of sald bar in one direction, means for
holding the caleulating mechanism to ad-
justed position, an eccentric shaft normally
out of engagement with the bar, an arm de-
pending from the eccentric shaft, a link con-
nected at one end to said arm, mechanism
to which the opposite end of the link is con-

‘nected, means for actuating said mechanism,

whereby the shaft is turned and the eccen-
tric portion thereof brought into contact with
the bar in order to raise said bar out of en-
gaging position with the caleculating mech-
anism, after the bar hasactuated said caleu-
lating mechanism, and means for returning
the bar to normal position, after being so
raised.

J. T'he combination, of a casing, a shaft, a
type-wheel mounted thereon, a gear-wheel
mounted on the axis of the type-wheel, and
rotatable with said type-wheel, a longitudi-
nal bar provided with a series of teeth, said
teeth adapted to engage directly with the
teeth of the gear-wheel, means for actuating
the bar to bring different characters on the
type-wheel to printing position, a paper-

carrying ecylinder, and means for bringing

sald paper-carrying eylinder into contact with
the type on the type-wheel which have been
brought to printing position.

10. In acalculating and printing machine,
the combination, of a casing, a longitudinal
bar within the casing, said bar provided with
a series of teeth, means for actuating the
bar, means for limiting the movement of the
bar, calculating mechanism adapted to be
actuated by the bar, a shaft, a type-wheel
mounted thereon, 4 gear-wheel mounted on
the axis of the type-wheel, and rotatable
with said type-wheel, said gear-wheel en gaged
direetly by the teeth of the bar, and adapted
tobeturned by the bar as said bar is actuated,
in order to bring different characters on the
type-wheel to printing position, a paper-
carrying cylinder, and means for bringing
said paper-carrying cylinderinto contact with
the type on the type-wheel which have been
brought to printing position.

11. The combination, of a casing, a longitu-
dinal bar within the casing, said bar provided
with a series of teeth, means for actuating the
bar, means for limiting the movement of the
bar,arotatabletype-wheel,a gear-wheel adapt-

- ed torotate the type-wheel, said gear-wheel er-

gaged by the teeth of the bar and adapted to
be turned thereby, as said bar is actuated, in
order tobring different characters on the type-
wheel to printing position, an inking - roll
adapted normally to be held in position to
contact with the type on the type-wheel, a
paper-carrying cylinder, means for bringing
sald cylinder into contact with the type on
the type-wheel which have been brought to
printing position, means for throwing the
inking-roll out of the path of movement of
the paper-cylinder, when said paper-cylinder
18 thus thrown into contact with the type-
wheel, and means for returning said inking-
roll to normal position, after the paper-cyl-
inder has been returned to normal position.

12. The combination, of a casing, a longitu-
dinal bar within the casing, said bar provided
with a series of teeth, means for actuating the
bar, means for limiting the movement of the
bar,arotatable type-wheel,a gear-wheel adapt-
ed torotate the type-wheel, said gear-wheel en-
gaged by the teeth of the bar, and adapted to
be turned thereby, as said bar is actuated, in
order to bring differentcharacters on the type-
wheel to printing position, a bell-crank lever
on the shaft, a spring - controlled Dbearing
carried by said bell-crank lever, an inking-
roll mounted in the bearing, the spring of
the bearing normally holding the inking-roll
in position to engage the characters on the
type-wheel, a paper-carrying eylinder, means
for bringing said cylinder into contact with
the type on the type-wheel which have been
brought to printing position, means acting on
the bell-crank lever to thereby throw the ink-
ing-roil out of the path of movement of the pa-
per-cylinder,when said paper-eylinder is thus
thrown into contact with the type-wheel, and
means for returning said inking-roll to nor-
mal position, after the paper-cylinder has
been returned to normal position.

15. Thecombination,of atype-wheel, means
for rotating said wheel to bring different char-
acters thereof to printing position, a frame,
levers pivotally connected to the frame, a pa-
per-carrying cylinder having its axis jour-
naled in the levers, a ratchet-wheel rotatable
with the paper-carrying eylinder, a pawl fas-
tened to the frame and having its free end
engaging theratchet-wheel,another pawl con-
nected to one of thelevers and having its frec
end engaging the ratchet-wheel, and means
for actuating the frame, whereby on one ac-
tuation thereof the paper-carrying eylinder
1s thrown to a position to contact with the
type on the type-wheel which have been
brought to printing position, and on the re-
verse actuation of said frame, the paper-carry-
ing eylinder is returned to normal position.

14, The combination, of a shaft, a series of
type-wheels, bell-crank levers mounted on the
shaft, spring-controlled bearings pivotally
connected to said bell-crank levers, an ink-
ing-roll having its journals mounted in the
bearings, saidinking-roll being normally held
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by the springs in position fo engage the char- |

acters on the printing-wheel, a frame, levers
pivotally connected to the frame, a paper-car-
ryingcylinder havingits axis journaled in the
levers, links connecting the levers with the
bell-crank levers, and means for actuating

the frame.
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15. The combination, of a casing, a longitu-
dinal bar provided with aseriesofteeth,means
for actuating the bar, mechanism operated by
the bar, a bell-crank lever normally engaging
a tooth of the bar to hold said bar inadjusted
position, aframe,an arm carried by the firame,

mechanism between said arm and the bell-

crank which engages a tooth of the bar, an-
otherbell-cranklever engaging the frame and
having an operating-handle connected to one
arm thereof for causing a movement of the
frame in one direction, and means for caus-
ing a movement of the frame in the opposite
direction, whereby the arm carried by the
frame is caused to contact with the mechan-
ism which operates the bell-crank lever which
engages a tooth of the bar, thereby causing a
disengagement of said bell-crank lever and a
release of the bar, to adapt said bar to return
to normal position.

16. Thecombination, of a casing, a longitu-

dinal bar provided with a series of teeth,

means for actuating the bar, mechanism op-
erated by the bar, a bell-crank lever normally
engaging a tooth of the bar to hold said bar
in adjusted position, a frame, an arm carried
by theframe, aspring-controlled rod provided
with a depending arm, said rod being in po-
sition to engage the bell-crank lever, means
for causing a movement of the frame in one
direction; and means for causing a movement
of the frame in the opposite direction, where-
by the arm carried by the frame is caused to
contact with the depending arm of the rod,
whereby the rod is swung in a direction to
act on the bell-crank lever; thereby causing
a disengagement of said bell-crank lever and
a release of the bar, to adapt said bar to re-
turn to normal position.

17, The combination,of a type-wheel,means
for rotating said wheel to bring the different
characters thereon to printing position, a lon-
gitudinal bar provided with a series of teeth,
means for actuating the bar, mechanism op-
erated by the bar, a bell-crank lever normally
engaging a tooth of the bar to hold said bar
in adjusted position, a frame, an arm carried
by the frame, levers pivotally connected to
the frame, a paper-carrying cylinder having
its journals mounted in the levers, a spring-
controlled rod provided with a depending arm,
sald rod being in position to engage the bell-

crank lever, meansg for causing a movement !

of the frame in one direction, whereby the

levers are rocked and the paper-carrying cyl-
inder thrown into engagement with the char-
acters on the type-wheel which have been
brought to printing position, and means for

causing a movement of the frame in the op-

posite direction, whereby the arm carried by
the frame is caused to contact with the de-
pending arm of the rod, whereby said rod is
swung in an opposite direction to act on the
bell-crank lever, thereby causing a disengage-
ment of the bell-crank lever and a release of
the bar, to adapt said bar to return to normal
position.

18. The combination, of a longitudinal bar
provided with a series of teeth, means for ac-
tuating the bar, mechanism operated by the
bar, a bell-crank lever normally engaging a
tooth of the bar to hold said barin adjusted
position, a spring-controlled rod provided
with a depending arm, an eccentric shaft hav-
ing a crank-arm extending therefrom, a link
connecting said crank-arm with the rod, a
frame, an arm carried thereby, and means for

causing a movement of the frame, whereby

the arm carried by said frame is adapted to

contact with the depending arm of the rod to

cause a swing of said rod and a contact of the
rod with the bell-crank lever, in order to re-
lease said lever from engagement with the
teeth of the bar, and said swing of the rod
also causing a pull on the link and a conse-
quent turning of the eccentric shait, and an
engagement of sald shaft with the bar, in or-

der to raise said bar from working engage-

ment with the mechanism which it operates.

19. Ina caleulating-machine, the combina-
tion, of a casing, a longitudinal bar within
the casing, said bar provided with a series of
teeth, means for actuating the bar, means for
limiting the movement of the bar, calculat-
ing mechanism adapted to be actuated by the
bar, a rotatable type-wheel, a gear-wheel
adapted to rotate the type-wheel, said gear-
wheel engaged directly by the teeth of the

‘bar, and adapted to be turned by the bar as

said bar is actuated, in order to bring differ-
ent characters on the type-wheel to print-
Ing position,; paper-carrying mechanism, and
means for bringing the paper-carrying mech-
anism and the type-wheelinto contact; where-
by the type on the type-wheel which have
been brought to printing position are printed
on the paper.
In testimony whereof 1 affix my signature
in presence of two witnesses.
- JAMES MALLMANN.

Witnesses: |

A. L., MORSELL,

ANNA V. FAUST.
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