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SPECIFICATION forming part of Letters Patent No. 649,522, dated May 15, 1900,
Applioetion filed February 13; 1899, Serial No. 705,366, (No model.)

0 all whom it nuily coneer:

Be it known that I, JAMES MALLMANN, of
Sheboygan, in the county of Sheboygan and
State of Wisconsin, have invented a new and
usefal Implovement inCalculating-Machines,
of whicH the followingis a descrlp’mon refer-
ence being had to Lhe accompanying draw-
ings, Which are a partof this specification.

My invention has relation to improvements
in ealculating-machines.

The primary object had in view is to pro-
videanimproved construction of ealculating-
machine which has in view simplicity of con-
struetion and operation and inexpensiveness
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 guch that the calculatmfr
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 caleculation also printed
after the figures to be calculated are first
printed.

With the above primary and other inci-
dental objects in view the invention consists
of the devices and parts or their equivalents,
as hereinafter more fully pointed out.

In the accompanying drawings, Figure 1is
a plan view of the complete machine. Tig.
2 is a longitundinal vertical sectional view.
Fig. 3 is a plan view with the top of the cas-
ing broken away. Fig. 4 is an elevation of
one side of the machine. Fig. 5 is a cross-
section on the line 5 5 of Fig. 2. Fig. 6is a
detail view of the mechamsm f01 hftm'3r the
longitudinal actuating-bars off the ratchet—
Wheela Tig. 7 is a cross-section on the line
7 7 of Fig. 2. Fig. 8isa detail view of one of
the calculatmd-wheels, showing the carrying-
over disk adjacent thereto. Fw 9is a de-
vail 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. 1‘10‘ 111is
an edge view of the carrying-over dlsk Fig.
12 is a side elevationof a f1 agwment of the op-
posite side of the machine to that shown in

Fig. 4. Tig. 13 is a sectional fragmentary
view showing the mechanism for turning the
calculating-wheel back to ¢‘0.” Fig. 14isa
view of a finger-piece or thimble conven-
iently 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. 16is a detail fragmentary view
of a modified form of mechanism for turning
the calculating-wheels back to *‘0,” and Fig.
17isadetailsectional fragmentary view show-
ing a modified form of mechanism for raising
the longitudinal actuating - bars from the
ratchet-wheels.

Referring to the drawings, the numeral 18
indicates the casing of the machine. In the
top of this casingis arectangular opening 19,
and just in front of the rectangular opening
is 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 is a horizontal supporting - partition
21, This partition is provided in its top sur-
face with a series of longitudinal recesses 22,
in'each of which recesses isseated 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-

ing downwardly from each recess 22, and

through the partition 21. These slots are
not coextensive 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. The inclined faces of these
projections are numbered, as clearly shown
in Figs. 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,”
66 2,77 ‘GC 3’77 ‘G4,/7 (13 5,77 13 6,” (13 7’7? €c 8,77 (14 9’7’ re-
-8peetively.

Fach bar is also provided on its
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under surface immediately below the projec-
tions 26 with a series of teeth 28, said teeth
also having inclined faces, said faces, how-
ever, inclined downwardly and forwardly,
with abrupt shoulders at their forward ter-
minal ends. The 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 baris also provided
on its lower edge, at the rear portion thereof
and beneath the teeth 29, with inclined teeth
30, the inclined face of each tooth terminat-
ing at a rearabrupt 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
caleulating-wheels 33, eight of said wheels
being shown in the accompanying illustra-
tion of my invention to correspond to the
number of sight-openings 20 in the top of
the casing and to also correspond to the
number of longitudinal actuating-bars 23.
It is obvious, however, that any desired num-
ber of calculating-wheels, bars 23, and open-
ings 20 may be employed. Each calculating-
wheel has arranged around its periphery a
series of numbers running from “0” to 9.7
Bach calculating-wheel has also projecting
from one side thereof and integral with or fast
to said side a ratchet-wheel 34. A serics of
disks 33 are mounted fast on the shaft 31, and
each 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 caleulating-wheel opposite to
the side from which projects the ratchet-
wheel 34 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
said arm being preferably between the ends
thereof. One-end of ecach arm is formed or
provided with a laterally-extending finger 40,
sald finger normally bearing upon-the curved
periphery of the adjacent disk 35. Thefree
end of a spring 41 acts on the arm 39 in order
to hold the laterally-extending finger in en-
gagement with the periphery of the disk.
The spring-arm 38, the arm 39, and the spring
41 are preferably arranged within a recess cut
out in this side of each caleculaling-wheel in
order to decrease the width required in order
to accommodate the parts. On one end of
shaft 31, preferabiy between the bearing 32
at that end and the inner side of the casing,
is 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,
This short stud or shaft has also extending
therefrom a crank-arm 45, and to the end of
this crank-arm is connected one end of a
coiled spring 46, the opposite end of said
coiled spring being fixed to a fixed point,
such as a lug 47, projecting upwardly from

the bottom of the casing. The upper 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,
is 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 erank-arm 54 From
the upper arm of the bell-crank lever 53 pro-
jects outwardly a stud 55, said stud extend-
ing through a curved slot 56 in the side of the
casing. On its outer extremity this stud is
formed or provided with a handle or hand-
grasp 57. The lower member of the bell-
cranklever 53 and the lower end of the erank-
arm 54 are pivotally connected to a frame 58,
the pivots extending into longitudifial slots
in lugs 59 59, projecting upwardly from the
forward end of said frame, o as to provide
for a slight lost motion. This frame may be
of any desirable form; butlpreferto 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, said arm being curved
upwardly and extended rearwardly, so that
throughout the greater portion of its length
it is 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 Fig. 2 by means
of coiled springs 63 63, said springs being se-
cured at their rear ends to the frame and at
their forward ends to the lug 47.

The numeral 65 indicates a transverse rod
which is journaled inlugs 66, extending rear-
wardly from standards 67 67. Loosely mount-

ed on thisrod isa frame consisting of a trans-.

verse bar 63 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 (2 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 69" 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 thislink is pivotally connected to the lower
end of a crank-arm 73, said crank-arm de-
pending from an eccentric shaft 74, which ec-
centrie shaft extends transversely across the
casing just heneath the longitudinal actuat-
ing-bars and in register with recesses 75 on
the under edges of said bars.

On a transverse rod 76 is mounted a series
of bell-crank levers77. The upper members

of these bell-crank levers at their ends are
bent upwardly slightly in order to engage
with the teeth 30 on the under edges of the
rear portions of the bars 23.

It will be un-
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derstood that there is 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 68 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 connected
to the fingers 24 of the Ionowudmal bars 23.

To the rear extremities Of the longitudinal
bars forming part of 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 transverse 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 endsof 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 curved clips being con-
nected by the usual roller 87. The shaft 84
has also mounted thereon adjacent to one
end of the paper-cylinder a ratchet-wheel 88,
which ratchet-wheel isengaged by twospring-
pawls 89 and 90, 1espectlvely One end of
the shaft 84 1s e\tended laterally through the
side of the casing, and on the extremlty
thereof is mounted a hand-wheel 91, the pe-
riphery of which is milled for convenlenee in
turning.

The top of the casing, near the rear portion
thereof, is provided with an upwardly-extend-
ing cmved portion or chamber 92, The rear
side of this eurved portion is provided with
anopening 93. Within thisupwardly-extend-
ing portion or chamber and mounted fixedly
in the upper ends of the standards 67 is a
transverse shaft 94. TUpon this shaft are
loosely mounted type-wheels 95, there being
03ne of said wheels for each longitudinal bar
<
each of the type-wheels is a gear-wheel 96,
each gear-wheel being so positioned that the
teeth thereof are in engagement with the
teeth 29 of therespectivelongitudinal bars 23.
Each type-wheel has almnwed peripherally
therearound a series of numbel stunning from
“0” t0 9.7 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
98, the rear ends of said links being pivotally
connected tothelevers 81. Totheouter ends
of the upper rearwardly-extending arms of
these bell-crank levers are pivotally connect-
edarms 9999, The upper ends of thesearms
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

Secured to or integral with one side of.

(Gl

means of coiled springs 102102, 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
upwmdly from the bell crank levers.

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

The device shown in Fig. 14 consists of a
thimble 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 clearly shown. The thimble
portion is advisably split at different points,
as indicated by the numeral 106, so that said
thimble may fit different sizes of 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
projections 26 of an actuating-bar. 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 border-
ing edge of the opening 19.

The device shown in Fig. 15 consists of a
long handle portion 107, which is 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 is
used in the same manner as the device shown
in Fig. 14—that is to say, the stud 108is made
to engage any particular shoulder of a bar 23,
and by pushing forward said 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. 140r15 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 limit 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 spaceof the opening 19 just in advance
of the forward bordering edge of said open-
ing. This movementof thebar23alsocauses
the 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 circamference of the
wheel 23 to view through the third sight-open-
ing 20 from the right of Ifig. 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-
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to bar and the digit‘‘5” brought to view.
The 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.
This 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 bar is unaffected,and said
caleulating-wheel therefore still displays 07
through the sight-opening 20 at the right of
Tig. 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 thatthe 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
84, and that the bars 23 remain temporarily
to the forward positions to which they have
been adjusted by the engagement of the up-
per members of the bell-crank levers 77 with
the teeth 80 of said bars. Itwill be further un-
derstood 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. Tor in-
stance, the first bar 23 which was actuated
will act on its type-wheel, so as to bring the
digit ““2” of said wheel into printing posi-
tion. The second bar which was actuated
will bring the digit ¢“5” of its type-wheel into
position for printing, while the third bar
which was actuated will bring “0” of its
type-wheel to printing position. '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 said slot. This will cause a turning of the
bell-erank lever 58 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. As this
memberof the bell-cranklever and said erank-
arm are pivotally connected to the frame 58,
said 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’
This rcarward movement of the frame 58
causes a turning of thelevers 81 on their piv-
ots, so as to throw the paper-roller 85 toward
the type-wheels 95. Before the paper-roller
contacts with the type which have becn
brought to printing position, however, the
links 98 will have been drawn vearwardly, so

as to act upon the bell-crank levers 97, and
thereby turn the lower depending arms of
said bell-erank levers rearwardly, while the
upper arms of said levers are thrown for-
wardly and upwardly, producing an upward
movement of the arms 99, in whiceh the axis
of the inking-roller 101 is carried, thereby
throwing said inking-voll¢r upwardly and for-
wardly to & position where it will be out of
the way of the paper-cylinder, and thereby
permit said paper-cylinder to contact witli
the type which have been brought to print-
ing position and caunse the numbers 2507 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
yieldingly thereto by means of the springs
102, The next step is to release the handle
orknob 57. The moment this is released the
recoil of the springs 63 will draw the frame
33 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 thiscylinder 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,
so that a clear space is alforded 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.
This 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 73 and a consequent turning of the ee-
centric shaft 74, the eccentrie 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 tar
enough to engage the teeth of the ratchet-
wheels 34 to be disengaged from the teeth of
said 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 said bell-crank levers and the
disengagement of said arms with the under
teeth 50 of all the bars 23. As these hars 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 sail
recoil of tho springs will also return the bell-
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crank levers 77 to their normal position, and

the depending arms of said bell-crank levers,
in turn acting on the rod 68, will eause 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 23.
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 Fig. 1 is engaged and said
bar moved forwardly to the limit permitted.
Thiswill cause the number 3" to be brought
to the space immediately to the rear of the
front bordering edge of the opening 19 and
will cause an actuation of the ratchet-wheel
34 relating to this particular bar. As the
caleulating-wheel for this bar already dis-
closes 27 through its sight-opening 20 and
as said calculating-wheel by the movement
just described is rotated the distance of three
more numbers, the namber ““5” of said cal-
culating-wheel will be displayed 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 its movement. This will cause the digit
““5” to he 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 caleunlating-wheel of this bar already
discloses ‘57 through its opening 20 and as
said calculating-wheel by the movement just
deseribed is rotated the distance of five more
numbers and as the numbers of said wheel
only run from ‘“0” to ““9,” said calculating-
wheel will be rotated one number past the
digit ¢“9,” with the result that ““ 0” 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-
jecting lateral finger 40 thereof will at the
final movement of said wheel ride off the
curved periphery of the disk 35 onto the
squared or cut-off portion-36 of said periph-
ery, and thus extend into position to be in
engagement with and fo 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 Tig. 1 already
discloses ‘57 through its appropriate sight-
opening, this movement of the ratchet-wheel
by the finger 40 of the preceding ratchet-
wheel will turn this third calenlating-wheel
a distance of one number, and consequently
now disclose the number 67 of said third
caleulating-wheel to view through its appro-
priate sight-opening 20. The next opera-
tion is to engage the shoulder immediately
in front of ““0” on the first bar at the right

hand of Fig. 1 and move said bar to the
limit permitted. This forward movement
will disclose ‘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
28 on the under edge of said bar with the
ratchet-wheel 34, with the result that the cal-
culating-wheel aft the right hand of Fig. 1 will
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still disclose ‘0” through its sight-opening -

20. With the movements of the bars just de-
seribed the printing of the numbers ¢“ 3507
on the paperimmediately below the numbers
2507 is also effected in exactly the same

8o

manner as described in relation to the print- -

ing of the numnbers ¢ 250.” After all the bars
23 are returned to their normal position and
it is desired to print the total below the num-
bers which have been printed the shoulder
immediately in front of the digit ¢“ 67 of the
third bar to the right of Fig. 1is engaged and
said 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 types on three
of the type-wheels for ‘600 ” are brought to
printing position. The frame 58 is now ac-
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tuated rearwardly and the printing effected .

in the manner hereinbefore fully pointed out.

After the caleculating-wheels have been op-
erated and it is desired fo return all of said
wheels back to ‘“0” before commencing a
new operation this is effected by grasping the
handle 50, and thereby turning the segmental
rack 43. The turning of the segmental rack
causes a turning of the gear-wheel 42 and a
consequent turning of the shaft 831. With
the turningof said shaft 31 the disks 35, which
are fast thereon, are turned therewith and
the lugs 37 on said disks are brought into en-
gagement with the ends of the fingers 38.
When all the fingers 38 are thus engaged by
the lugs 37 of the several disks, the continued
rotation of the shaft 31 will of course carry
the calculating-wheels back to a normal po-
gition, wherein ¢ 0” on each wheel is in line
immediately below a sight-opening 20. When
this is accomplished, the hand is removed
from the handle 50 and the coiled spring 46
retarns the segmental rack to a normal po-
sition, said segmental rack in so returning ro-
tating the gear-wheel 42, and consequently
the shaft 31,in an opposite direction, thereby
bringing all of the disks 35 back to a normal
position. ‘

In Fig. 16 I show a slightly-modified form
of construection for turning the shaft 31 in
order to bring all the caleunlating-wheels 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 shaft a crank-handle 110.
The shaft 31 issurrounded by a coiled spring
111, dispecsed between the bearing 32 and the
inner side of the casing 18.

One end of this

I00

10§

110

113

120

125

130




j¥e]

5

20

25

30

40

45

50

55

6o

65

6 649,522

spring is secured to the shaft and the other
end 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 51 and the
disks 35 back to normal position.

In Fig. 17is shown a modified form of con-
struction for disengaging the teeth on the
under edges of the forward portions of the
bars 28 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 84, In this con-
struction I employ a series of bell-crank le-
vers 112, mounted on ashaft 118. The lower
arm of each bell-crank 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 barg 23, consequently holding
said 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 ratchet-
wheels 84, The upper arms of these bell-
crank levers work through slots 115 in the
casing 18, Inthis modified form of construc-
tion when any one of the bars 23 is engaged
by either of the devices shown in Figs. 14
and15 a pressureis first exerted downwardly,
80 as to overcome the upward pressure of the
upper arm of the bell-crank lever and to
bring the bar 23 into line so that the teeth
28 thereof will engage the teeth of the ratchet-
wheel 34. The bar 23 is then moved for-
wardly, as in the other form of construetion,
and when the hand device for actuating the
bar is removed and down pressare thereon
thereby ceases the recoil of the spring 114
will return the bell-erank lever 112 to a nor-
mal position, and hence again raise the bar
23 out of engaging position.

While I preferably employ a haud 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, forinstance, as an or-
dinary lead-pencil or penholder—or, in fact,
the bars 23 may e actuated by the finger of
the operator. '

While I have herein shown and desecribed
specific details of construction, yet I do not
wish to be understood as restrieting myself
thereto, inasmuch as mechanical changes or

variations thereof capable of performing the |

same Tunction are deemed to be within the
spirit and scope of my invention. As onein-
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 my inveniion re-
sides in the provision of improved means for
verification as the operator proceeds with
the work., This consists in providing the
bell-crank 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 calculating 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 thes several bars are
thereby held in position to display the proper
characters for verifieation in said opening of
the casing just back of the bordering edge of
said opening and said bars are then released
by the engagement of mechanism with the
bell-crank levers and returned to their nor-
mal position before any of the bars are again
actuated in a direction to operate the calct-
lating mechanism. It is cvident that alter
the first number to be mathematieally 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. By
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
of 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 nuni-
bers to be mathematically considered or op-
erated upon, whereby he is enabled to verify
his work as the work progresses.

What I claim as my invention is—

1. In a calculating-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 regun-
lar sequence, and each of said bars also pro-
vided with a series of teeth, means for actu-
ating each bar, said means contacting with a
bordering edge of the opening in the casing
in order to limit the movement of each bar,
caleulating 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
ol the casing just back of the hordering edge
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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 hordering 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 just
back of the bordering edge of said opening,
means for simultaneously turning the levers
for the purpose of releasing them from en-
gagement 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 longitu-
dinal bar within the easing, 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, 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 cansed to turn the
bell-ecrank lever, and thereby release said
bell-crank lever from engagement with a tooth
of the bar. .

3. The combination, of a casing, a longita-
dinal bar within the casing, said bar provided

with a series of teeth, means for actuating the.

bar,said meansadapted tobeinserted through
an opening or openings in the ecasing, in or-
der to engage the bar, a stop with which the
actuating means contacts in order to limit the
movemeant of the bar, mechanism adapted to
be actuated by the longitudinal 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 frame 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
said 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 to normally hold said lever in
engagement with a tooth of the bar, a frame

&2

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

5. In a caleulating-machine, the combina-
tion, of a4 casing having an opening therein,
aseriesof longitudinal bars beneath the open-
ing, the exposed edge of each bar having a
series of charaeters 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,
caleculating mechanisins, each provided with
aratchet-wheel adapted to be engaged by one
of the series of teeth of each bar, whereby the
caleulating 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
areheld in position todisplay the proper char-
acters through the opening in the casing and
just back of a bordering edge of said opening,
means for simultaneously releasing 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 the
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 longitudinal bar on the move-
ment of sald bar in one direction, means for
holding the calculating mechanism to ad-
justed position, an eccentric shaft normally
out of engagement with the bar, means for

70

75

So

85

go

100

105

IIO

I1§

120

125

130




5

20

25

30

35

40

45

50

55

60

65

8 649,522

turning said shaft so asto act on the bar and
raise the same out of engaging position
with the caleulating mechanism, after said
bar has actuated the caleculating mechanism,
and means for returning the bar to normal
position, after being so raised.

8. In a caleulating-machine, the combina-
tion, of a easing, 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
actuated by the longitudinal bar on the move-
meunt of said bar in one direction, means for
holding the calculating mechanism to ad-
Jjusted position, an eccentric shaft normally
out of engagement with the bar, an arm de-
pending from the eccentrie 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 shatt is turned and the cceen-
tric portion thereof brought into contact with
the bar in order to raise said bar out of en-
gaging position with the caleulating mech-
anism, after the bar hasactuated said calcu-
lating mechanism, and means for returning
the bar to normal position, after being so
raised.

9. The 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 cylinder, and means for bringing
said paper-carrying eylinder into contact with
the type on the type-wheel which have been
brought to printing position.

10. In acaleculating 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, & gear-wheel mounted on
the axis of the type-wheel, and rotatable
withsaid type-wheel, said gear-wheel engaged
directly by the teeth of the bar, and adapted
tobe turned by the bar as said baris actuated,
in order to bring different characters on the
type-wheel to printing position, a paper-
carrying eylinder, and means for bringing
sald paper-carrying eylinderinto 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
har,arotatabletype-wheel,a gear-wheel adapt-

ed torotate the type-wheel, said gear-wheelen-
gaged by the teeth of the bar and adapted to
be turned thereby, as said bar is actuated, in
order to bring different characters ou 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 eylinder, means for bringing
said eylinder 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
is 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 easing, 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 different characters on the type-
wheel to printing position, a bell-crank lever
on the shaft, a spring - controlled bearing
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 eylinder into contaet 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-cylinder 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.

13. Thecombination,of a type-wheel,means
for rotating said wheel to bring different chay-
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 theratchef-wheel,another pawl con-
nected to one of theleversand having its free
end engaging the ratchet-wheel, and means
for actuating the frame, whereby on one ac-
tuation thereof the paper-carrying cylinder
is 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, said inking-roll being normally held
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by the springs in position to 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.

15. Thecombination, of a casing, alongitu-
dinal bar provided with aseriesof teeth,means
for actuating the bar, mechanism operated by
the bar, a bell-crank lever normally engaging
a tooth of the bar to hold said barinadjusted
position, aframe,an arm carried by the frame,

mechanism between said arm and the bell-

crank which engages a tooth of the bar, an-
otherbell-crank lever 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-erank 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-erank lever; thereby causing
a digengagement of said bell-erank lever and
a release of the bar, to adapt said bar to re-
turn to normal posgition.

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,
said rod being in position to engage the bell-
crank lever, means 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 erank-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 shaft, and an
engagement of said shaft with the bar, in or-
der to raise said bar from working engage-
ment with the mechanism which it operates.

19. Ina calculating-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 I affix my signature
in presence of two witnesses.
JAMES MALLMANN,
Witnesses:
A. L. MORSELL,
AnNA V. Favusn.
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