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FRANK 8. BALDWIN, OF NEW YORK, N. Y., ASSIGNOR TO MONROE CALCULATING
MACHINE COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORXK.

CALCULATING-MACHINE,
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Application filed June 15.1912. Serial No. 703,901, REISSUWD

To all whom it may concern:

Be it known that I, Fraxk S. Barpwix,
a citizen of the United States, resident of
New Yerk, in the county of New York and

State of New York, have made a certain new |

and useful Invention in Calculating-Ma-
chines; and I declare the following to be a
full, clear, and exact description of the same,
such as will enable others skilled in the art
to which it appertains to make and use the
invention, reference being had to the accom-

panying drawings, and to letters or figures

of reference marked thereon, which form a
part of this specification.

Figure 1 is a plan view of the machine’

partly in section, the sections being taken on
the lines 1'—1*, 1°>—12, and 1°—13, Fig. 3.
Fig. 2 is a side view of the machine. Fig. 3
is a section’'on the line 3—38, Fig. 1. Tig.
4 is a section on the lines 4'—4*, 4>
4—4* Fig. 8, with one numeral key de-
pressed, and one key raised, and a section
on the line 4¢—4¢, Fig. 3, with two primary
wheel members in pormal position and two
primary wheel members moved toward each
other, parts being omitted. -Fig. 5 is a sec-
tion on the line 5—3, Fig. 4. Tig. 6 is ¢
detail face view of one of the primary wheel
members. . Fig. 7 is a detail side view of the
same. Fig. 8 is a detail side view of the
other primary wheel! member. Fig. 9 is a
detail face view of the same. Fig. 10 is a
detail plan view partly broken away of the
primary wheel shaft. Fig. 11 is a detail side
view partly broken away of one of the rock
bars for actuating a primary wheel member.
Tig. 12 shows detail front views of the nu-
meral keys. TFig. 13 is a detail front view of
all of the numeral keys of one bank or series,
one behind the other. - Fig. 14 is a section on
the line 14—14, Fig. 3. Fig. 15 is:.a sec-
tion on the line 15—15, Fig. 3. Fig. 16 1s
a detail side view of the pawl device for
operating the numeral wheels at the rear of
the carriage and of the variable tension

means for the spring brakes of the interme-

diate gears. the rectangular path of the op-
erating end of the pawl being shown in
dotted lines. TFig. 17 is a section on the line
17—17. Fig. 16. TFig. 18 is a detail front
view of the dogs of the carrying mechanism,
their collars and shaft, and the spring brake
for the hub of the cam upon said shaft. the

dogs at one end of the shaft being shown
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as thrown over to the opposite side in dotted
lines. Tig. 19 is a detail plan view of the
central collar and dog of the series and the
collar and dog next adjacent thereto. Fig.
20 is a detail side view of one cf the cam
devices for retnrning a plunger te normal
pesition. the dog with its cam and collar
being shown as moved pivotally in dotted
lines. TFig. 21 is a detail side view, of the
cam device for returning a plunger to nor-
mal position of the central dog of the series,
this cam being shown as moved pivotally in
dotted lines.  Tig. 22 is a section on the line
2222 Fig. 15. Fig, 23 is a detail per-
spective view of one of the plungers. Fig.
24 is a detail side view of the means for pre-
venting reverse movement of the crank han-
dle and its wheel connections.  Fig. 25 is a
detail side view of the circular plate form-
ing part of said means. Fig. 26 is a detail
side view of the gear wheel in rear of said
plate. TFig. 27 is a detail plan view of the
mutilated gear and the gear in rear of the
same. TFig. 28 is a detail perspective view
of one of the shouldered posts for engage-
ment with the operating crank handle. Fig.

29 is a section on the line 29—29, Fig. 5.-

Fig. 30 is a diagrammatic view showing the
clutch engagement of the collars of the car-

rying mechanism. Tig. 31 is a diagram-

matic side view of the longitudinal shaft of
the carrving mechanism and the collars
thereupon. Fig. 32 is a diagrammatic side
view of a pertion of this shaft and collars
thereupon, partly broken away, showing the
interfitting arcunate projections and recesses.
TFig. 83 is. a diagrammatic view of one of
the registering wheels bearing the double
series of numbers. Fig. 84 1s a side view of
one of these wheels and the gear thereof.

The Invention has relatien to caleulating
machines. having for its object to provide
improved means for the rapid solution of
arithmetical problems.

Other objects and advantages will here-
inafter appear.

Tn the accompanving drawings. illnstrat-
ine the invention. the numeral 1 designates
the casing, 2 a movable earriage located
ahove the upper rear part of the casing
and whersin the registering mechanism or
wheels sre lecated. the kevhoard er series of
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ible kevs being located forwardly of -
i the machine in the usual manner. The op-
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‘moved laterally a short distance, the longest

.engagement with the numeral wheels 13 of

"are provided to return the members of each
. couple of  wheels 5 to normal position, con-

2.

erating lever or crank 3 by means of which
the registering mechanism is operated is lo-
cated at the right hand side of the machine.

The registering mechanism will be first
deseribed, as follows: A longitudinal rotary
shaft 4, provided with suitable bearings in
the casing, carries a plurality of primary
calculattng wheels 5, keyed to the shaft to
rotate therewith and capable each of an in-

dependent slidable movement upon the
shaft. Each wheel 5 consists of two mem-

bers having pins G extending toward each
other; the inember 7 having four pins 8,
of different lengths, and the member 9 hav-
ing five pins 10, of the same length. The
members of each couple are normally in
position with the pins thereof separated by
an interval 11 wherein/ the intermediate
gears 12 are located, so that a rotation of
the primary wheel or wheels does not nor-
mally operate the intermediate gear or
gears 12. If however the member 7T is

pin 8 thereof will be moved into operative
engagement with the intermediate gear 12,
so that a complete rotation of the wheel 5
will move the gear 12 one tooth ; if the mem-
ber 7 is moved farther to one side, the next
and shorter pin 8 will be brought into oper-
ative engagement with the gear 12, so that
a complete rotation of the wheel 5 will ro-
tate the gear 12 two teefh; if the member 7
is moved still farther to one side, the third
and still shorter pin 8 will be brought into
operative engagement with the gear 12,
and a complete rotation of the wheel 5 will

member T is moved still farther to one side,
the fourth and shortest pin 8 will be brought
into operative engagement with the gear
12, and a complete rotation of the wheel 5
will rotate the gear 12 four teeth. If the
member 9 is moved upon its shaft to one
side in the opposite direction to that in
which the member 7 is moved for the pur-
pose stated, all of its five pins 10 will be
brought into operative engagement with the
gear 12, and a complete rotation of the wheel
5 will turn the gear 12 five teeth; and if
the member 9 is moved laterally as stated,
and at the same time the member 7 is moved
laterally to bring one, two, three or four
of its pins into operative engagement with
the gear 12, this gear will upon a complete
rotation of the wheel 5 be turned six, seven,
eight or nine teeth. In this way the pri-
mary wheels 5 can be made to turn the in-
termediate gears 12 from one to nine teeth,
these intermediate gears having operative

the registering mechanism. Spring means

sisting preferably of coiled springs 14 sur-
rounding arcuate interfitting hub -extensions |

1,080,245

15 (TFig. 4) of the wheel members. It is
preferred that the longest pin 8 of the mem-
ber 7 shall engage a perforation 17 of the
member 9, in order that the two members
may move closer together when in operative
engagement with the gear 12. .

. The key operating mechanism. will now be
described. The lateral adjustment of the
primary calculating wheels 5 is effected by
the keys 18. These keys are arranged in
any suitable number of parallel series, the
members of each series being numbered from
1to 9. A primary wheel 5 is provided for
cach of the series of keys.  Located below
each series of keys is a set of two rock hars
19 (Fig. 3), the members of each sct having
a separate pivotal connection 20 with the
frame at the lower ends of end arms 21.
The members of each set have each an end
extension 22 preojecting upward and forked
at 28 (Tig. 11) to extend between the pri-
mary wheels 5, so that upon actuation of a
rock bar by operation of one of the keys
18, the primary wheel 5 corresponding to
the bar will be laterally adjusted upon the
shaft to an extent corresponding to the
movement of the reck bar. ~ In order to
move the rock bhars the varying degrees re-
quired for the purpose stated, each key stemn
24 is provided with a lower downward pro-
jecting cam or beveled lug 25." The beveled
or cam surfaces of the lugs are arranged at
varying inclinations, to engage the upwardly
dirvected flange 19° and actuate the rock har
to a greater. or less distance according to the
numeral key depressed, the keys numbered
1, 2, 3 and 4 having each a lug 25 the
cam surfaces 26 of which are of increasing
inclinations with relation to the horizontal,
to actnate one member 19* of the rock bar
couple varying distances to one side, to
bring one, two, three or four of the pins of
the primary wheel member 7 into use; the
key numbered 5 has a single lug 25 at the
opposite side of its stem and arranged to
actuate the other member 19" of the rock
bar toward its mate, to bring the five pins
of the primary wheel member 9 into use:
and the keys numbered 6, 7, 8 and 9 have
each a double or divided lug 25 arranged to
actuate both “~members of the rock bar
toward each other, the member 19* being
moved to bring the -five pins of the wheel
member 9 into use, and the member 19°

“being simultaneously mcved to bring one,

two, three or four of the
member 7 into use. _

The top of the keyboard is preferably pro-
vided with. upper and lower plates 27 and
28 (IFig. 4), spaced apart and provided with
perforations 29 engaged by the stems of the.
keys, said stems having at their lower-ends,
above the lugs, shoulders 30, carrying buf-
fers 81 in contact with the. lower plate to
limit the upward movement of the keys.

pins of the wheel
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As each key is depressed a laterally extend-

-ing spring 32 of the stem is carried through

the perforaticn 83 of an intermediate uni-
versal erasing plate 34, and springs out-
ward under said erasing plate to hold the
key in depressed position and thereby to
hold the rock bars as moved to one side and
the primary calculating wheels as set up or
adjusted for the number of the key de-
pressed.  After the lkeys are depressed
and the registering mechanism operated

as stated hereinafter, the depressed . keys |

of all the series may be vestored to normal
position by moving the erasing plate to one
side, by means hereinafter referred to. This
erasing plate is carried in guideways 34°
of the frame, to provide for an accurate
horizontal position and movement therect,
and the slots or perforations 83 are some-
what longer than the width of the stems of
the keys, so that when the plate is adjusted or
slid as stated the opening will be moved
from over the end of the spring and the
spring and key allowed to rise under the in-
fluence of coil springs 35 swrounding the
key stems.

An individual erasing means or rock bar
35* is provided for each series or bank of
keys, and has engagement with the springs
32 to press the same toward the key stems,
said bar being carried by upward extending
arms 36, pivoted to the frame at 37 and ac-
tuated by depressible keys 38, through the
medium of levers 88%, one key for each
series or bank of the numeral keys. A
spring means 39 is provided to return the
universal erasing- plate to normal position,
and a spring means 40 to return the individ-
ual erasing means to normal position.

The intermediate gears 12 are provided
each with a spring-pressed roller brake 41
(Fig. 8), the springs 42 of the roller arms
43 being secured at one end at 44 (Fig. 17)
in a stationary manner to the shaft 45, upon
which said arms are pivoted. A tension de-
vice is provided for the springs, consisting
of a screw 46 (Fig. 3) having threaded en-
gagement with a crank arm 47 of the shaft
45, said screw bearing at one end against
the frame at 48, whereby, upon adjustment
of the screw, the shaft 45 will be rocked to
vary the tension of the springs 42 against
the arms 43. In case a variable and adjust-
able tensien device is preferred, the screw
46 is adjusted to vender it of no effect. and

. the following emploved instead:

60

A serew 49 (Fig. 16) has threaded en-
gagement with the end of a crank arm 50
fast upon the shaft 45, said serew having
at its end a bearing at 51 against the end of
a loose arm 2, also upon said shaft 45. said
arm 52 having a roller bearing 55 against a
cn S earsied by o chaft 730 to be herein-
In this way, as the haf

after deseribed.
78 rotates, the portion 56 of the cam 1 ¢on-

8

tact with the roller .53 will, through the
medium of the screw 49, cause the shaft 45
and the springs carried thereby to be thrown
to press the springs against the roller arms
43 to a greater extent than when the por-
tion 57 of the cam is in engagement awith
the roller 53, said portion 57 being arranged
to lessen the tensicn of the springs against
the -arms 438 at the time that the interme-
diate gears are moved by the primary cal-
culating wheels, said primary wheels being
moved by means hereinafter described. The
variable tension may be adjusted by adjust-
ment of the screw 49.

The carriage mechanism wiil now be de-
scribed. A shiftable carrviage 2 is pivoted
and movable upon a longitudinal shaft 59
(Fig. 3) at the upper rear portion of the
frame. Located forwardly within said car-
riage are a series of numeral wheels 13 (Fig.
15), upon which is registered the calcula-
tien, through the medium of the carrying
mechanism hereinafter deseribed, said wheels
being: each loesely mounted upon a longi-
tudinal shaft 60 of the carringe. This car-
riage is provided with nieans whereby it

may be moved longitudinally when it is

desired to carry ont the caleulation to a
greater number of figures than there are se-
ries or banks of keys, this means consisting
of a rotary shaft 61 (Ifig. 1) provided. for-
wardly of the casing with an operating han-
dle 62 and at its rear- end with a double
crank arm 63 (Iig. 4), pins 64 being lo-
cated at the end of the arms 63 and having
engagement with one of a longitudinal series
of notches 65 at the lewer forward edge
of the carriage casing. Upon operation of
the crank handle the pin will lift the car-
riage and throw it one space, when the op-
posite pin will come in engagement with the
next notch and throw the carriage another
space. The carriage is provided above the
series of notches thereof with a longitudinal
serie~ of forward projecting pins 66, two of
which when the carriage is in lowered or
normal positioh rest in open-top seats or
notches 67 of upward projections or lugs 68
of the casing or frame of the machine. As
the carriage is raised upon its pivot shaft
and shifted space by space, the pins will be
lifted with the carriage from said seats and
the next pins in line will come into engage-
ment - with the seats to limit the downward
novement of the carriage. The carriage is,
during the operation of the mechanism to
register the calenlation upon the numeral
vheels 13, locked in depressed position by
means of an upward-extending hook arm
69 (Fig. 3), the hub 64* as shown in dotted
lines Fig. 3 of v hich is leose upon the pri-
mary wheel shaft, the upper hook end of

sadd arm being Jeeated over one of the pins

6. When the ealealation is completed. and
the shaft 73 is rotated completely, a down-
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ward extending hook arm 70 upon the hub
69= will be caused by its spring-70° to engage
a notch 72 of a cam 72* and nove the up-
ward extending hook arm from. engagement
with said pin to release the carriage, which
may now be shifted. The hook arm 70 has
engagement -with said notch at the start

. and at the finish of the calculation, and

10

15

20

25

throughout the calculation between start
and finish has engagement with the cireum-
ferential surface 71 of the cam for the pur-
pose stated. ' :

The carrying mechanism between the nu-
meral wheels of the registering mechanism

is described as fellows: A longitudinal shaft
73-mounted in journal bearings in the frame
or casing is provided at one end with a gear
wheel 74 in mesh with a gear 75, having the
same number of teeth and being in turn in
mesh with a gear 76, having also the same
number of teeth and which is rotated by an
operating crank handle 3. ' The. gears 75
and 76 turn upon lateral studs 78 and 79 of
the frame, and the gear 75 is provided in
front thereof with a mutilated gear 80, of
the same diameter but a few more than half
of the teeth of which are removed at one
side of the gear, this gear having its teeth

" .in mesh with a smaller gear 81 on the pri-

30

35

mary wheel shaft 4, so that a half-rotation
of the gears 75 and 80, brought about by.a
half-turn of the crank handle and of the
gear 76, will turn the gear 81 and the shaft
4 completely around. The shaft 4 is turned

completely around during the first half-turn-

of the crank handle, and during the last
half-turn of this handle and of the gears

~ the shaft 4 is held stationary by means of a

40

45

. double tooth 82 of its gear, said tooth hav-
ing an arcuate concave outer surface in en-.
gagement with the cylindrical surface 83 of

the mutilated gear. Carried by the shaft 73
are a plurality of collars @, b, ¢, d, ¢, f, g, A
and ¢,; the first four collars @, b, ¢ and d
being provided each with two pivoted carry-

- ing dogs 4, said dogs being pivoted at % to

radial arms m of the collars; whereas the

- balance of the collars are provided each

50

55

60

with a single carrying dog n.. The collars o
to ¢ inclusive are fixed upon the shaft, the
collar ¢, having a pin connection €%, with the
shaft, and the collars a, to e, inclusive hav-
ing arcuate interfitting lateral projections
and similarly formed recesses ¢°, ¢’. The

~distances between the dogs carried by the.
collars d, ¢, b and ¢ increase, and beginning

with the collar ¢, which is the central collar
of the series, the dogs on the collars d, ¢, b
and ¢ are arranged in spiral lines about one-
fourth around the shaft in two directions,
the dogs forming one spiral acting to carry

-~when the shaft 73 is rotated in one direction,
. as for instance for addition or multiplica-

65

tion, and when revolved in the opposite di-
rection the dogs of the other spiral will act

1,080,245

in an inverse
vision.

The collars f to ¢ inclusive are capable of
an independent oscillating movement upon
the shaft 73, the collars carrying these dogs
having interfitting shoulders or projections,
the oscillating movement of these collars f
to ¢ inclusive causing the dogs thereof to
arrange themselves in a spiral line about
one-fourth around the shaft 73. when the
shaft is turned in one direction and in an
opposite or intersecting spiral line when
the shaft is rotated in the opposite direc-
tion. In this way, when the shaft 73 is
rotated in one dircction the dogs of the
oscillatory collars will arrange themselves
in a spiral line in continuation of the spiral
arrangement of one set of dogs of the col-
lars @ to d inclusive, thus forming a spiral
line of dogs about one-half around the shaft
73 when said shaft is rotated in one direc-
tion; but when said shaft is rotated in the
opposite direction the dogs of the loose col-
lars will arrange themselves in a spiral line
in contintiation of the other set of dogs car-
ried by the collars a to d inclusive, and thus
form an oppositely pitched spiral of dogs
about one-half around the shaft 73. Tt will
also be noted that the dog of the central
collar e is at the center of and in line with
either -of " these spiral arrangements, and
that when the shaft 78 is rotated in one di-
rection the dogs will act in succession in one
spiral for the carrying operation from one
end of the shaft to the other, and when the
shaft is rotated in the opposite direction
the dogs will operate in succession in an
oppositely pitched spiral. The intermedi-

way, as for subtraction or di-

ate gears 12 are loosely journaled. upon their

shaft, and between the gears project longi-
tudinally movable ‘plungers p, these plun-
gers being carried by the shaft of the in-
termediate gears. The upper end of each
plunger is beveled as shown in Fig. 28 for
engagement with a lateral extension ¢ of
one of the teeth of each numeral wheel 13.
Each plunger is provided with a spring
brake 7, so that it will be retained in posi-
tion as moved. - . :

The operation of the carrying devices is
as follows: The shaft 4 is rotated once com-
pletely, as previously explained, the carry-
ing shaft 73 rotating also once completely,
and as the lateral tooth extension ¢ of any
one of the 7ears 13 is caused to engage with
the upper beveled end of the plunger p be-
low the same, the plunger is forced down
to-the lower limit of its movement, a cam
head s of the plunger being at the same time
depressed in position to,.in the rotation of
the shaft 73, engage and throw the dog ;
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11
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12

immediately below the plunger so that the

opposite end j’ of the dog will project in

position to engage and turn the next inter-

mediate gear 12, and also the next numeéral

13
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wheel 13, one tooth only, at the end of

which time the plunger will be caused to

resume its normal position by a cam ¢ upon

the radial dog-carrying arm. Iach collar

has two laterally opposite radial arms m,
the dog being pivoted at its inner end at %

_ to one of these arms and having an outer

1e

.16

20

25

end extension % which is normally seated in
a recess or notch %’ of the other arm, pro-
jecting beyond said recess so that it may be
engaged by the cam head of the plunger.
The opposite side or end of the dog is nor-
mally seated in a recess v at the outer end
of the radial arm at this side. Spring
means " are provided to return each pawl
to normal position after it is released. The
pawls operate in planes at right angles to
the radial arms upon which they are piv-
oted. The cam head of each plunger is
beveled at opposite ends thereof, so that it
will operate and throw the dog in either di-
rection of rotation. The'cam ¢ upon each
of the collars ¢ to d inclusive is double, to
return the plunger to normal position in
either direction of rotation. And in order
that the cams of the dogs f to ¢ inclusive
may operate to return the plungers corre-

- sponding thereto to normal position in
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either position of these dogs as oscillated
with their carrying arms to one side or the
other, these cams ¢’ are pivoted to their
carrying arms at #* (Fig. 20), and as each
collar is moved in turn by the interfitting
hubs,; first the cam ¢’ of the collar f is
caused to turn upon its pivot by engage-
ment of a pin %’ of the collar ¢ with a slot
u*® of the cam; and as the next collar ¢ is
caused to move by the interfitting hubs, its

ccam #£* is caused to turn pivotally in the
‘'same manner, and so on to the end of the

The cam ¢ of the middle collar ¢
also requires to be thrown to operate in
either position of the collars and their dogs,
and is pivoted upon the shaft 73, being pro-
vided with a slotted extension #* at the op-
posite side of the shaft, the slot of said ex-

. tension being engaged -by a pin # of the
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collar , to throw the cam when required.
The carrying dogs are arranged wholly
upon one side of the axis of the shaft 73,

upon the side corresponding to the non-

toothed portion of the gear 80, so that the

shaft 4 1s caused to have a complete rota-

tion and to cause the required movement of
thé registering mechanism,. and is at rest
during the time that the carrying mecha-
nism 1s being operated. :
A means is provided to prevent reverse
movement of the .operating handle and of

the géar wheels until the complete rotation

, of the handle and of the gears in either di-

rection is comipleted, consisting preferably
of oppositely extendirig spring - pressed
pawls w, w’ (Fig. 24), an intermediate piv-

oted member w* operating to normally hold

both of said pawls from engagement with
the teeth of the gear 74, said member hay-
ing an inward projection w?, normally in
engagement with a notch w* of a circular
plate @ located at the outside of the gear 74
and upon the same shaft, said plate having
an inward projecting pin @', with which
either of diametrically opposite pins 2* of
the gear 74 have engagement, to turn said
plate a complete rotation upon a complete
turn of the gear 74, but allowing the gear
T4 to turn one-half backward without ac-
tuation of said plate. As the plate is turned
the beveled end of the notch thereof will
turn the member 22 upon its pivot, to throw
one of the pawls into engagement with the
gear T4, the projection w? riding upon the
onter circumferential smooth surface of the
plate to cause said pawl to remain in en-
gagement with said gear, and at the end of
the complete turn falling back into the
notch, under the influence of a spring =2,
and throwing the pawl out of engagement
with the gear. Within the rear portion ot
the carriage are located, upon a longitudinal
shaft 84, a series of numeral wheels 83, num-
bered from one to nine in a double reverse

‘series, sight openings 86 in the carriage be-

ing intended to expose the number upon
sald wheels Indicating the quotient in di-
vision and the multiplier in multiplication.
The wheels 85 are operated individually
from the shaft 73, so that each rotation of

| the shaft 78 will turn the wheel 85 to be

operated one tooth, this being accomplished
by means of a pawl 862 having an operating
connection with said shaft, preferably by
means of a rectangular slot 87 in the end
of the pawl, said slot or opening being en-
gaged by a cam 88 upon the shaft 73, where-
by the movement of the pawl will be first
directly toward the gear 89, fast upon the
wheel 85 to be turned, one gear 89 being
provided for each said wheel; the movement
of the operating end of the pawl being next
in a straight line at right angles to its first
movement, to throw the gear 89, a pin 90

having movement in a slot 91 of the pawl

and serving as a guide; the movement of the
pawl being next directly away from the
gear 89 in a straight line, and the fourth
and final movement of the pawl, completing
the cycle, being in a straight line back to
normal position, completing the rectangle
of its movement. In this way it is designed
to simplify the action of the pawl and to
prevent any jamming in its engagement
with the gear. ‘

A means is provided to retnrn the nu-
meral wheels 18 and the wheels 85 of the
carriage to normal position, as follows: The

extending pins 92, which in the rotation of
the -wheels are normally allowed to turn
freely. The shafts 847and 60 which carry
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“wheels 13 and 85 are provided with laterally -
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these. wheels are movable endwise in their

‘bearings at the end of the carriage, against
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the tension of springs 93 which return the
shafts when released to normal position.

Each shaft is provided with an end collar

93" having an inward projecting pin 94,
which in the normal position of the shaft
is seated in a recess 95 of the end of the
carriage, to hold the shaft against rotation,
but when either shaft is moved endwise, by
taking hold of the crank handle 96 or 96', it
may be held out against the tension of the

spring 93 and the shaft turned by said han-.

dle to turn the numeral wheels 18 or 85.
As these wheels are turned the pins 92 there-
of will, in the endwise-moved shaft position,
have engagement with extensions 97 of a
longitudinal bar 98 located between the two
sets of wheels and stationary in the carriage,
to turn the wheels back to zero, the said ex-
tensions operating through said pins upon
each wheel individually. The wheels 13
and 85 have a comparatively tight fit upon
their shafts, so that they will turn through
friction when the shafts are turned, while

_being capable of being turned separately
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with relation to the shafts, when the shafts
are held stationary. In performing addi-
tion and multiplication (which is repeated
addition), the operating handle 3 is in the
position shown 1in Fig. 2 of the drawings,
and a complete turn of the handle is made
in a clockwise direction. In subtraction and
in.division (which is repeated subtraction)
the operating handle is located in the po-
sition shown in dotted lines, Fig. 2, being

" turned first one-half reverse clockwise from
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the first named starting position, after
which, to pérform the calculation, the han-
dle is turned one complete rotation in a re-
verse clockwise direction. During this half-

turn which the handle must make to start--

ing position for these two calculations the
gear 31 and the shaft 4 will remain station-
ary, as also the primary calculating wheels;
and during this half turn also the plate 2
will remain stationary, for reasons pre-
viously stated. : : ' :

In order to provide a positive indication
that the handle and the wheels in operative

_ connection therewith are at starting position
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for the performance of the calculation, a
stop means is provided for the handle when

it-arrives at either starting position, consist--

ing preferably of a spring-pressed: pin 98
(Fig. 29) carried by the handle and having
engagement with a shoulder 99 (Fig. 28)
of a post 100 of the casing, said pin being
lifted outward against the temsion of its
spring 101 by means of the handle knob 102,
the handle being then moved past the shoul-
der and the pin allowed to. move back to
normal position, where it will stop the han-
dle at the completion of the turn. Two posts
100 are provided; one diametrically opposite

‘ders €%, ¢
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to the other, and the shoulder 99 is provided
upon each post. As the numeral wheels 13
are returned to zero'by operation of the crank
handle 96, at the end of the movement, this
handle is designed to automatically operate
the universal erasing plate, to return all of
the depressed keys of all the series to ner-
mal. position, preferably through the me-
dium of a bell crank lever 102" with which
said handle contacts, the other arm of said
lever having engagement with the erasing
late.
P A means is provided for the automatic
operation of the universal erasing plate
at ‘the end of the movement or com-
plete turn of the crank handle 3 in either
direction, consisting preferably of a lever
108 (Fig. 5) pivoted at one end thereof at
104, the opposite end of said lever being pro-

.vided with a beveled portion 105 with which

a beveled inward projecting pin 106 of the
handle 8 has engagement to throw the lever,
said lever having operating engagement
with the erasing plate through the medium
of a pin 107, said pin being moved against
the tension of its spring 108, whereby when
the handle pin has passed over and from
engagement with said lever, the pin will be
returned to normal position, at the same
time returning the lever 103 to normal po-
sition. ‘The beveled portion 105 of the lever
is provided in duplicate, the bevel of the
two parts being opposite, so that the lever
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is operated at the end of the rotation of the -

crank handle in either direction, the pin 106
of the handle being oppositely beveled .at
106> for the same purpose. The lever 103
may be thrown .endwise, so that it will not
be operated by the crank handle, by means
of an operating knob 109, a slot 110 being
provided in the lever end for engagement
with its pivot, to allow this movement.
This knob 109 may be used to throw the
lever 103 to move the erasing plate at any

time desired. Tt is preferred to provide a.

spring brake 111 for the hub 72° (Fig. 18)
of the cam 722, said hub having a clutch

connection 72¢ with the end collar 4, being’

an interfitting arcuate lateral projection and
a similarly formed récess. . The collar e, be-
ing the last collar of the series a, to ¢, fixed
to and rotating with the shaft 73, is pro-
vided with a laterally’ projecting arcuate
portion ¢’, terminating at its ends in shoul-

first collar of the series f to 4, movablé upon
the shaft 73, is. provided with a laterally
projecting arcuate portion f/, terminating
at its ends in shoulders f2, /%, of which
shoulder 7%, is normally in contact with
shoulder ¢?, the other shoulder f?, being
separated from the shoulder ¢3, by an in-
terval f%, said collar f, having upon the op-

posite side thereof a second arcuate later-

ally projecting portion f% terminating at its

The next collar 7, being the ..
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ends in shoulders 7%, f. The next collar g, |

is provided with a laterally projecting arcu-
ate portion ¢’, terminating at its ends in
shoulders ¢, ¢?, of which one shoulder ¢?,
is nermally 1 contact with shoulder f*, the
other shoulder ¢*, being separated from the
shoulder /7, by an interval ¢*, of greater
extent than the interval 74 this collar ¢,

having at its opposite side a second arcuate |

laterall rojecting portion ¢®, terminat-
4 )
ing at its ends in shoulders ¢% ¢7. " The next

jecting arcuate portion A’, terminating at
its ends in shoulders 72, 4%, of which one
shoulder 72, is normally in contact with
shoulder ¢% and the other shoulder 2%, is

separated from the shoulder ¢% by an in- |

terval A*, of greater extent than the inter-
val g%, said collar Z, having at its opposite
side a second arcuate laterally projecting

portion A7, terminating at its ends in shoul-.

ders A% A7. The last collar 4, is provided
with a laterally projecting arcuate portion
¢, terminating at its ends in shoulders 2, ¢,
of which one shoulder 42, is normally in
contact with shoulder A% the other shoulder
2, being separated freoin the shoulder A7, by
an intervat ¢, of greater extent than the
interval A% The shaft 73, is turned in the
direction of the arrow, Ifig. 80, to cause the
collar ¢, to move with the shaft and close
up the interval ¢*, separating the shoulders
e, 13, these shoulders then having contact
to rotate the collar 7, with the collar e, the
collar f, in its movement with the shaft

- closing up the interval f* separating the
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shoulders f7, 4%, when these shoulders will
have contact to rotate the-collar ¢, with
the collar f; the collar ¢, in its moevement
with the shaft closing up the interval ¢
separating the shoulders ¢7, A®, these shoul-
ders then having contact to rotate the col-
lar A, with the collar g, the collar 2, in its
movement with the shaft closing up the in-
terval A% separating the shoulders A7, 42,
these shoulders then having contact to turn

the collar 4, with the collar A. Movement

of the collars with the shaft will cause the
collars f, to 4, inclusive to be arranged in
a spiral line about one-fourth areund the
shaft 73 when this shaft is turned in one
direction, and in an opposite or intersect-
ing spiral when the shaft is turned in the
opposite direction. In the operation of the
crank to return the numeral wheels 13 to
zero it is mnecessary' that the carriage be
lifted, in order that the wheels 13 may be
cleared from engagement with the inter-
mediate gears 12.

Having thus described my invention, what

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

1. A calculating machine, comprising a
registering mechanism including primary
actuating wheels constructed each of inde-

i 4

pendently movable members capable of
movement in opposite directions toward
common central points for certain numbers

in series, and meaus for moving said wheels

in opposite directions for the purpose speci-
fied. :

2. A calculating machine, comprising a
registering mechanism including primary ac-
tuating wheels constructed one member of
each wheel to be moved in one direction for

¢ ) C - certain succeeding numbers, the other mem-
collar %, 1s provided with a laterally pro-

ber of each wheel to be moved in the oppo-
site direction for the next succeeding num-

- ber, and both members of cach wheel to be

moved toward each other for certain other
sueceeding numbers, the movement of the
members  being' toward common central
points, and means for moving the members
of the wheels as stated for the purpose
specified. '

3. A calculating machine, comprising a

registering mechanism including primary ac--

tuating wheels constructed one member of
each wheel to be moved in one direction for
numbers one to four inclusive, the other
member of cach wheel to be moved in the op-
posite direction for the number five, and
both members of each wheel to be moved to-
ward each other for numbers six to nine in-
clusive, the movement of the members being
toward common central points, and means
for moving the members of the wheels as
stated for the purpose specified.

4. A calculating machine, comprising a
registering mechanism including a plurality
of numeral wheels, a primary rotatable and
laterally movable calculating wheel com-
posed of two members arranged at opposite
sides of a central space, a wheel intermediate
a numeral wheel and primary caleulating
wheel adapted to mesh with said members,
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means for holding said members in normal

position, and means for independently or
conjointly moving the primary wheel mem-
bers laterally to bring one or more teeth of
said members in line with tle intermediate
wheels, and means adapted to rotate the pri-
mary wheels for the purpose stated. |

5. A caleulating machine, comprising a
registering mechanism including a plurality
of numeral wheels, primary rotatable calcu-
lating wheels each composed of two members
having pins and capable of independent or
conjoint slidable mo¥ement in opposite di-
rections and arranged at opposite sides of a
central space, intermediate wheels adapted
to mesh each with the pins of either or both

said members, means for holding said mem- -

bers in normal position, means for inde-
pendently or conjointly moving the members
to bring cne or more pins thereof in line with

the intermediate wheels, and means for ro- -

tating the primary wheels for the purpose
described.

6. A calculating machine, comprising a
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registering mechanism including a plurality
of numeral wheels, a primary rotatable and
laterally movable caleulating whéel for each
numeral wheel, an inlermediate wheel adapt-

ed to mesh with both the primary and the
~mumweral wheels, sald primary wheels being

each cemposed of (wo members one of which
has a plurality of pins of different lengths
ancl the ether of which has a plurality of
pins of the same length, means for holding
the prunary wheels i normal position with

“the teeth of said members oui of engage-

ment with the intermediate wheels, means
for moving the members of the primary
wheels laterally to bring one or more teeth
therest in line with the intermediate wheels,
and means for rvotating the primary wheels.
. A caleulating machine, comprising a
registering mechanism, including a plurality
of numeral wheels. an intermediate wheel
fer each numeral wheel, a votatable and lat-
erally movable primary wheel for each inter-
mediate wheel, the primary swheels being
cach composed of (wo members having pins
of diiférent lengths arranged at opposite
sides of a. central space, a laterally movable
bar having an operative engagement with
each of said members, a plurality of keys
having engagement with the bars to move
the same different distances and said mem-
Lers corresponding distances, and means for
votating the primary wheels, _
8. A caleulating machine. comprising a
plurality of numeral wheels, an intermediate
wheel for each numeral wheel, a rotatable
and laterally movable primary wheel for
each intermediate wheel, the primary wheels

being each composed of two members having.

pins of different lengths arranged at opposite
sides of a central space, a horizontally ar-
ranged laterally swinging bar having oper-
ative engagement with each of said members
to move 1t laterally, a plurality of keys
adapted to mowe the bars different distances
and said members corresponding distances,
and means for rotating the primary wheels.

9. A calculating machine, comprising a
registering mechanism including a plurality

of numeral wheels, an intermediate wheel.

for each numeral wheel, a primary calculat-
ing wheel for each intermediate wheel, said
primary wheel being composed of two mem-
bers having pins of different lengths ar-
ranged on oppeasite sides of a central space,
an elongated laterally swinging bar having
an operative engagement with each of said
niembers to move 1t laterally, a plurality of
keys having stems provided with eam bev-
eled ends engaging the bars to move them
different distances and said members corre-
sponding. distances, and means for rotating
the primary wheels.

10. A calculating machine, comprising a
plurality of numeral wheels, an intermedi-
ate wheel for each numeral wheel, a pri-
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mary calculating wheel for each intermeds-
ate wheel, said primary wheel being com-
posed of two members having pins of differ-
ent lengths arranged on opposite sides of a
central space, an elongated laterally mov-
able bar for each of said members having
operative engagement therewith to move it
Iaterally, a plurality of keys having stems
provided with cam beveled ends of varying
angular relation engaging the bars to move
them laterally different distances and said
members corresponding distances, and means
for rotating the primary wheels.

11. A calculating machine, comprising a
registering mechanism including a primary
calculating wheel composed of two members,
a laterally movable elongated bar having op-
erative engagement with each of said mem-
bers to move it to a set up position, a plu-
rality of keys having stems adapted to move
the bars laterally when the Lkeys are de-
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pressed, means for holding and releasing the

keys at and from their depressed position,
and means for rotating the primary wheels
while the keys are held in depressed posi-
tion.’ :

12. A calculating machine, comprising a
registering mechanism including a primary
calculating wheel composed of two inde-
pendently’ movable members dapable of
movement - in opposite directions toward
common central points for certain numbers
in series, a laterally. movable elongated bar
having operative engagement with each of
said members to move'it laterally to a set
up position, a plurality of keys having stems
adapted to move the bars laterally different

distances 'and said members corresponding'
distances when the keys are depressed, ineans

for holding the keys in depressed position
and for holding sald members in set up po-
sition, means for releasing’ the keys and for

_returning them. to normal position, means

for returning said members and said bars to
normal position, and means for rotating the
primary wheels while the keys are held in

depressed position and said members are

held in set up position.

13. A calculating machine, comprising a
registering mechanism including a plurality
of numeral wheels, a plurality of intermedi-
ate wheels adapted tc mesh therewith, a
shaft carrying a plurality of primary cal-
culating wheels, means for setting up said
primary wheels, a second shaft provided
with a carrying mechanism for the inter-
mediate wheels, an operating means having
a crank handle, gear connections between
said operating means and the first named
shaft and between said means and said sec-
ond shaft for turning the first named shaft
and the primary wheels during the first
half revolution of said handle and for turn-
ing said second shaft and thie carrying mech-
anism, said carrying mechanism having op-
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erative engagement with sﬁi&lvintermediate'

wheels when the primary wheels are at rest,
means for holding the primary wheels and
their shaft stationary when at rest, and
means for preventing reverse movement of
said handle and said gear connections until
the complete revolution of said handle is ef-

- fected. :
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14. A calculating machine, comprising a
registering mechanism including a plurality
of numeral wheels, a plurality of intermedi-
ate wheels adapted to mesh therewith, a
shaft carrying a plurality of primary cal-
culating wheels, a second shaft provided
with a carrying mechanism for the inter-
mediate wheels, an operating means having
a crank handle, gear connections between
said operating means and the first named
shaft and between said means and said sec-
ond shaft for turning the primary wheels
during the first half revolution of said han-
dle and for turning the carrying mechanism,

said carrying mechanism having operative.

engagement with said intermediate wheels
when the primary wheels are at rest,\means

for holding the primary wheels and their
“shaft stationary when at rest, means for

. preventing reverse movement of said handle
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and said gear connections until the com-
plete revolution of said handle is effected,
and a releasable stop means for said handle
at the end of its movement.

15. A carrying mechanism for calculating

“machines, comprising a shaft, a plurality of

independently movable -intermediate gear
wheels thereupon, a second shaft, a plurality
of numeral wheels upon said second shatt
having gears in mesh with said intermedi-

,ate wheels, and carrying devices comprising

an endwise movable plunger for each inter-
mediate wheel seated in the first named
shaft, a third shaft parallel to the first named
shaft, pivoted carrying dogs upon said third
shaft adapted to be engaged by said plun-
ger in the rotation of the first named shaft
and to be thréwn into engagement with the
succeeding intermediate wheel to cause said

“wheel to rotate one tooth, the numeral
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wheels being provided with means for de-
pressing said plunger once during each ro-
tation thereof. :

16. A carrying mechanism for calculating
machines, comprising a' shaft, a plurality
of independently movable intermediate gear
wheels thereupon, a second shaft,.a plu-
rality of numeral wheels upon said second
shaft having gears in mesh with said inter-
mediate wheels, and carrying devices, com-
prising an endwise movable: plunger for
each intermediate wheel seated in the first
nan.ed shaft, a third shaft parallel to the

‘first named shaft, pivoted carrying dogs

upon the third shaft one-of which is adapt-

ed to be engaged by said plunger in the ro--

tation of the first named shaft and thrown

9

into engagement with the succeeding inter-
mediate wheel to rotate the same one tooth,
the numeral wheels being provided with
means for depressing said plunger once dur-
Ing each rotation thereof, cam means car-
ried by said third shaft for returning the
plunger  to normal position, and - spring
means for returning the carrying dogs to
normal position. ‘
17. A carrying mechanism for calculating
machines, comprising a shaft, a plurality of
independently movable intermediate gear
wheels upon said shaft, a second shaft, a plu-
rality of independently movable numeral
wheels upon said second shaft having gears
in mesh with said intermediate wheels, and
carrying devices comprising an endwise mov-
able plunger for each intermediate wheel
seated in the first named shaft between the
intermediate wheels, one end of said plunger
having a cam beveled head and the other end
of the plunger being beveled, a third shaft
parallel to the first named shaft, pivoted dogs
carried by said third shaft, one of said dogs
being adapted to be engaged by said cam
head in the rotation of the first named shaft
and thrown into engagement with the next
succeeding intermediate wheel to rotate the
same one tooth, the numeral wheel gears
having each a lateral projection of one of
their teeth adapted to engage the upper bev-
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eled end of said plunger and move it endwise -

once during each rotation of the first named
shaft into the line of travel of the dog.

18. A carrying mechanism for calculatin
machines, comprising a shaft, a plurality -o
intermediate 1ndependently movable gear
wheels thereupon, a second shaft, a plural-
ity of numeral wheels upon said second shaft

"having gears in mesh with said intermediate

wheels, carrying devices comprising an end-
wise -movable plunger for each intermediate
wheel seated in the first named shaft, a third
shaft parallel to the first named shaft, piv-
oted carrying dogs upon said third shaft,
one of said dogs being adapted to be en-
gaged by said plunger in the rotation of the
first named shaft and thrown into engage-

ment with the next succeeding intermediate

wheel to rotate the same one tooth, the nu-
meral wheels being provided with means for
depressing the plunger once during each ro-
tation thereof, said second shaft being mov-
able endwise in its bearings and having
means for normally preventing rotation
thereof and a crank handle, said numeral
wheels having pins, and a stationary bar
having lateral projections engaged by said
pins in the rotation of said second shaft and
its wheels to turn said wheels back to zero.
19. A carrying mechanism for calculating
‘machines, comprising a shaft, a plurality of

independently movable intermediate gear

wheels thereupon, a second shaft, a plurality

| of:numeral wheels upon said second shaft
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having gears in mesh with said intermediate
“wheels, and carrying devices comprising an
endwise movable plunger for each inter-
. mediate wheel seated in the first named
5 shaft, -a third shaft parallel to the first
named shaft, pivoted carrying dogs upon
said third shaft, one of said dogs being
adapted to be engaged by said plunger in the
rotation of the first named shaft and thrown
10 into engagement with the next succeeding
intermediate wheel to rotate the same one
tooth, the numeral wheels being provided
with means for depressing said plunger once
during each rotation thereof, a fourth shaft,
15 a series of independently movable numeral
‘wheels thereupon, and means for turning the
last named wheels one tooth for each rota-
tion of said third shaft comprising a pawl
having means of operative connection with
20 said third shaft to cause the pawl to move
in straight lines at right angles to_each
other. ~ o
20. A calculating machine, comprising a
registering mechanism including a pivoted
25 carriage, a shaft having endwise movable
_bearings in said carriage and carrying a. se-
ries of numeral wheels and a crank handle,
means for normally preventing rotation of
said shaft releasable upon endwise shaft
30 movement, a shaft carrying a plurality of
intermediate gear wheels adapied to mesh
with said numeral wheels, a shaft carrying a
plurality of ‘primary calculating wheels,
means for setting up said primary wheels, a
35 shaft provided with carrying mechanism for
the intermediate wheels, an operating means
* - having a crank handle and gear connections
with said primary wheels and said carrying
mechanism;-means for holding down said
49 _carriage during a revolution of said handle
- and for releasing the carriage at the end of
the revolution, and means for returning the
numeral wheels back to zero when the car-
riage is raised at the end of the handle revo-
45 lution comprising pins upon the numeral
 wheels and a stationary bar having lateral

projections normally out of engagement with
said pins and engaged thereby when the
shaft i1s moved endwise in the rotation of the
numeral wheel shaft and its wheels.

50

21. A calculating machine comprising a -

registering mechanism including a pivoted

‘and endwise shiftable carriage, a shaft hav-

ing. endwise movable bearings in said car-
riage and carrying a series of numeral
wheels and a erank handle, means for nor-
mally preventing rotation of said shaft re-
leasable. upon endwise shaft movement, a
shaft carrying a series of intermediate gear
wheels adapted to mesh with said numeral
wheels, a shaft carrying a plurality of pri-
mary calculating wheels, means for setting
up said primary wheels, a shaft provided
with carrying mechanism for the intermedi-
ate wheels, an operating means having a
crank handle and gear connections with said
primary wheels and said carrying mecha-
nism, means for holding down said carriage
during a revoluticn of said handle and for

releasing the carriage at the end of the revo-

lution, means for returning the numeral

" wheels back to zero whén the carriage is

raised comprising pins upon. the numeral
wheels and a stationary bar having lateral
projections normally out of engagement with
said pins .and engaged thereby when the
shaft is moved endwise in the rotation of the
numeral wheel shaft and numeral wheels,
and means for shifting the carriage endwise
comprising a rotary shaft having a double
crank arm at its innér end and a crank
handle at its outer end, and pins at the ends

- of said arm having engagement with a lon-

gitudinal series ‘of notches at the lower for-
ward edge of the carriage.
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In testimony whereof I affix my signature, .

in presenceé of two witnesses.
FRANK S. BALDWIN.

‘Witnesses:
Ricuarp A. CuUrTIN,
Georee M. AxDERsON



