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To all whom it may concer:

Be it known that I, Bexgamiy M. Dus
JARDINS, a citizen of the United States, re-
siding at Hartford, in the county of Hartford
and State of Connecticut, have invented a
new and useful Caleulating Device, of which
the following is a specification.

This invention relates to calculators, and
particularly instruments for the mechanical
solution of certain kinds of problems in mul-
tiplication, division, addition, and subtrac-
tion, and for extracting the square root.
The instrument which is herein described as
an embodiment of my inventionis also adapt-
ed to gage the dimensions of the substances
so computed, and it can give the location of a
required article or substance. It is particu-
larly adapted to indicate the result to the
eve by pointing to prearranged figures on
suitably-graduated scales, which are inter-
changeable for performing different kinds of
problems or for indicating the special sizes of
prearranged substances.

The mode of operation of the instrument
will be better understood by first referring
to certain well-known geometrical theorems
which are included in the underlying princi-.
ples of the construction of the instrument
lustrating my invention—that is to say, if
any number of transversals passing through
a common point intersect any one of a series
of equicistant parallel lines, so that the seg-
ments of the line are equal, then, first, sach of
the remaining lines of the series is divided
into equal segments; second, each trans-
versal is divided into equal segments; third,
the difference between the length of the seg-
ments of any two consecutive transversals
are proportional to the distance between
them. Also if the segments of the line cut
by the transversals are not equal the seg-
ments of the other parallels will be propor-
tional to them. There arve also other geo-
metrical elements included, which are re-
ferred to farther on.

The herein-described calculator is con-
structed by mechanically producing parts
which are adapted in a simple way to repre-
sent the wvarious lines above referred to,
making an instrument which may be used in
a number of ways and which is applicable to
many useful purposes connected with vari-
ous kinds of calculations, especially when
values, dimensions, or figures arve in their

natural arrangement—that is, in an increas-
ing or decreasing order. The three main
graduated scales, which may represent num-
bers, values, or dimensions, are constructed
one of them to repredent the distances apart
of the parallels referred to, a second one to
represent the numbers and positions of the
radials, and a third the height of the segment
or number of segments of parallels employed.
Two of the adjoining transversals referred to,
one being preferably the normal, are me-
chanically constructed in the form of a ref-
erence or test gage whose graduations corre-
spond to the parallels referred to, the said
gage being graduated to correspond with and
employed in connection with the instrument
for specific purposes. ,
Briefly stated, the mode of operating the
instrument consists in producing a number
of comsecutive triangles, which have their
apices on acommon point and their bases upon
the same straight line, the number of said
triangles employed designating the number
of parts which are counted or necessary in
connection with a given quantity. The
same general method is employed whether
the process is to be addition, subtraction,
multiplication, division, or for extracting the
square root. The segments of the base are
fixed proportional to the parts required and
the segments on a line parallel to the base
and located at a deterniined distance from
the apex will give the dimensions of the parts.
For example, the larger angle is divided into
the required number of smaller ones, and if
it is a division of a distance or substance that
is required the position of a parallel is deter-
mined whose length across the angle is equal
to the given distance, and the segments of
this parallel made by the transversals form-
ing the other angles are equal to the required
parts.
employed to indicate the locations of the par-
allels may also be used to designate the loca-~
tion of prearranged pieces whose dimensions

are made to correspond to the particular

sizes of the segments of the parallels which
they indicate, and the same graduations may
designate figures or characters to represent
them. On the other hand, if it is required

to multiply the length of one of these paral-
lels at any given distance from the apex, the
requisite number of triangles are employed
to represent the factor by which said dimen-

The lines or graduations which are
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sion is to be multiplied and the total dimen-
sion, measured on the line on which the first
one was taken, will be equal to the required
dincension.

An instrument embodying the invention
is illustrated in the drawings accompanying
and forning a part of this specification, in
which—

Figure 11is

aplan view. Fig. 21is a section
through the

line 2 looking in the direction
indicated by the arrow 2, Fig. 1. Fig. 3 is
an cnd view looking in the direction indi-
cated by the arrow 3, Fig. 1. Fig. 4 is a left
view, as indicated by the arrow 4, Fig. 1.
Fig. 5 is a right view, as indicated by the
arrow 5, Fig. 1. Fig. 6 is a view of a modi-
fied form, showing necessary changes of parts
for caleulating substances whose differences
in sizes are not constant and also shows the
necessary dotted lines illustrating the the-
orem referred to above. Fig. 7 shows the
tapered test-gage graduated to correspondd
with the modification shown in Iig. 6. Iig.
S shows the tapered test-gage used when
the increase of the dimensions of the sub-
stances to be weasured is constant and in-
cludes dotted lines to show the relations of
the equidistant parallels referred to above to
the dinensions of the substances. Figs. 9,
10, 11 are details. Fie. 12 shows an attach-
ment for nzeasuring from the graduations on
the dividing-bar 111. Fig. 13 shows the
attachnient which is used for extracting the
square root.

The main plate, to which all the parts are
more or less connected, is designated by A.
It is supported on the projections or legs B,
which are provided with rubber tips c.

In this description the instrument is re-
ferred to as if it were held in a vertical plane,
with the jaws of the gage downward, the
position in which it is naturally held while
the parts are heing adjusted.

The main computing element is comprised
in the swinging radial bar 111. The pivot
110 upon which it swings projects from be-
hind the widdle of the said bar and has its
bearing in the plate A near its center and is
held from theopposite side by the screw 113%,
The forward enlarged end of said pivot,
which forms the support-plate 113, is later-
ally offset for clearance up toits center, which
is 1n the plane of the straight left or com-
puting edge of said bar. The groove 194 is
cut into the lower forward side of the bar to
receive the end of a claniping-serew belong-
ing to one of the attachizents of the instru-
ment, described farther on. The bar has
the graduated scale 157, which extends ia
both directions from the center of said pivot
110.

The longitudinally-movable slide-bar 117
is located directly behind the T-bar 119,
Tigs. 1, 3, 4, 5, and 13, and operates the
guide-block 114, Figs. 1, 9, and 10, which has
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the rearwardly-projecting stud 115 entering
into it and the guideway 116 to engage and
swing the radial bar. The center of the stud
115 s in line with the left edge of the guide
116. The slide-bar 117 is a plain straight
bar having a hole to receive the projection
115 and teeth cut into a part of its upper
edge, Fig. 13. It is also provided with the
pointer or index 118, Figs. 1 and 5, which is
fastened to its upper side and projects for-
ward, passing above the T-bar 119 and then
toward the left in front of the guide-block
114 to line up with the center of the stud 115,
then upward over the scale 122, on which it
registers, The said bar 117 slides longitudi-
nally in its boxes 125 near the right and 127
near the left edge of the plate A and when ad-
justed is clamped into place from behind the
mstrument by means of the knurled screw
142, Figs. 3 and 4, which is threaded through
the plate A behind the said box 125. The
scale 122 is a metal strip fastened at each end
to the plate A, passing over the said har 111
and its guide-block 114 and the T-blade 112
The graduations onthe said scale 122 indicate
the amount of deviation in the said bar 111,
which is measured along the line of motion of
the bar 117 and reckoned on a line which
passes through the center of the stud 115, its
path being indicated by a dotted linein Iig. 6.

The laterally-movable vertical T-blade
112 is carried by the T-bar 119, which slides
longitudinally in the boxes 124 and 126,fas-
tened to each side of the plate A, and is
clamped into position hyireans of the knurled
screw 140, which is threaded through the for-
ward part of its left hbox. The upper end of
the said hlade 112 slides in the guide 137.
The said T-har 119 of said blade 112 is fur-
ther provided with the gage-jaw projection
120, which has the two gaging-surfaces 120*
and 120", The scale 121 on the shaft A is
graduated from both sides of a vertical line
through the center of the pivot 110, which
may be termed the “fixed” pivotal point of
the radial bar, to register the position of the
blade 112 and said jaw 120. In this case it
is graduated to eighths and thirty-seconds of
an inch as a convenient standard to neasure
the diirensions of substances.

A head 129 slides on the fixed guide-rib bar
130, which projects from the plate A, and
carries a horizontal T-blade 128, extending
to the right beyond the farthest position of
the blade 112, passing in front of it. Its
pointer 131 registers its position on the verti-
cal fixed scale 123, which is attached to the
plate A and which is graduated in hoth di-
rections from a horizontal line through the
center of the pivot 110. The blade 128 has

the hole 151 to fasten the attachment for ex-
tracting the square root described farther on.

The intersection-block 132 has the forw ard
horizontal groove to receive the klade 128
and the rearward vertical groove to engage
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over the blade 112. Tt has also has a projec-
tion to receive the stud 135 of the inwardly-
projecting pivoted contact-piece 136, Figs.
1, 11, 12, whose right engaging edge is in the
plane of the center of the said stud 135 and
matches the computing edge of the bar 111.
The pointer 156, Fig. 12, projecting in front
of said bar 111, is also a part of the said con-
tact-piece and its stud, whose center is there-
by registered on the scale 157. The blade
112 forms a guide for the intersection-block
132 and contact-piece 136, by which the lat-
ter is guided in straight lines intersecting the
transversals forired by the computing edge
of the bar in its different positions——that 1s,
across which the bar swings. The blade 128
forn:s a guide for the intersection-block 132
and contact-piece 136, by which the contact-
piece is guided at right angles to the guide
112.

" The adjustable gage-jaw 138, which is pro-
vided with the inner and outer gaging-surfaces
1382 and 138", is slotted in its upper enlarged
end to straddle the plate A.  That part which
extends back of said plate is provided with an

L projection to support it rigidly therewith,
It 1s elar ped into place by the knurled screw
139, whose point is rounded, and enters into
the V-groove 139 in said plate A.

The anchor-block 304 1s box-shaped and
fits locsely around the guide-bar 119, to
which it is clamped when required by means
of the knurled screw 303, which is threaded
through the front of said block and wedges
against the said bar. The eccentric-plate
300 is pivoted to and swings on the body of
the screw 140 of the left box 126, and its slot
301 surrounds and engages the body of said
screw 303, thereby anchoring and adjusting
the horizontal position of the contact-piece
136 and the gage 120. The eccentric-plate
300 has the graduated scale 302, whose posi-
tion is registered at the index 306 omnsaid
bleck 304. The knurled nut 305 on said
serew 303 when required clamps the saidec-
centrie-plate 300 into position, Fig. 3. These
parts constitute a micrometer adjustment
for the T-blade 112.

The anchor-block 324 has a T-groove to fit
over the guide-bar 130 and is clamped to the
letter when required by means of the knurled
screw 323. It has the projecting pointer 327
to register on the scale 123. The eccentric-
plate 320 is pivoted on the body of the screw
141 and engages the screw 323, being clamped
after adjustment by the nut 325, Fig. 4 It
has the graduated scale 322, which registers
at the index 326 to indicate the adjustment
of the head 129 with reference to the block
324. These parts constitute a micrometer

adjustment for the horizontal T-blade 128.
The anchor-block 344 engages in a similar

way the slide-bar 117, being clamped thereto

by the screw 343, Fig. 5.

The eccentric-

plate 340 is pivoted on the screw 142 and is
held in place when required by the nut 845
on said screw 343. 1t is provided with a
scale which is similar to the scale 302 on the
eccentric-plate 300.

The anchor-block 364 is slotted to straddle
the lower edge of the plate A and is clamped
thereto by the knurled screw 370, Figs. 1 and

3. The knurled screw 363 is also threaded

into the said block to clamp it to plate A
from the rear of the instrument, if required.
The eccentric-plate 360 is similar in all re-
spects to the eccentric-plate 300 and is held
to the L projection of the jaw 138 by the
knurled screw 155, and when adjusted is
clamped . into position against the anchor-
block by the knurled nut 365 on the said
screw 363. The eccentric-plates 340 and 360
and their connections form micrometer ad-

justments for the slide-bar 117 and the gage-

jaw 138, respectively.

The adjusting-bar 380 is of even thickness
with the radial bar 111 and is guided against
said bar at the upper end by means of the
projecting guide 391, Fig. 12, whose left end
is turned forward to form the guideway and
whose round rearward projection is in con-
tact with the plate A to hold said bar 380 in
its place. It is held against the bar 111 at
the lower end by the end of the micrometer-
serew 381, which enters into it. The said
micrometer-screw is threaded in the projec-
tion. 384, and its general construction and
its graduations at 382 are similar to those of
the ordinary screw-micrometer and divide
the graduations on the scale 157.

The bracket 384 has its end slotted and
adapted to straddle the said bar 111 and is
clamped to it by means of the knurled screw
383, whose end abuts against the key 395 in
the groove 394 of the said bar. The adjust-
able connecting-block 389, Figs. 11 and 12,
is similarly slotted to straddle the said guide-
bar 380, and has the pin 387 within the said
slot to enter and engage the groove 390. The
block connects the guide-bar 380 to the
pointer 156 by means of the projections 392,
which extend in {front of said bar 111 and on
each side of the said pointer, said connecting-
block being adapted to follow the vertical
travel of the contact-piece 136. It is
clamped into position by means of the
knurled screw 385, which 1s threaded in the
said block to clamp the said bar between its
end and the said pin 387.

The test-gages 111™, Fig. 8, and 1117 Fig.
7, have their angle-openings to correspond
with the angle which the computing edge of
the radial bar 111 makes with the T-blade
112 when the pointer 118 is on the first grad-
uation of the scale 122, the right edge of
blade 112 being considered as passing
through the center of the stud 135. The
graduations on the scale 123* of gage 111™
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and the scale 123 of gage 111® respectively
correspond to those on the scales 123 in Fig.
1 and 123* in Fig. 6.

The special eccentric-plate 320, Fig. 6, is
a modified construction of the eccentric-plate
320 shown-in Kig. 1 and is used in place of
the latter for specific operations. lis scale
322 is-graduated to hundredths of an inch
to register the adjustment of the slide 129
accordingly. The anchor-block 324* is pro-
vided wic the pointer 3277, which is oil'set
to project downward and is adapted to regis-
ter in conjunction with the pointer 131 on the
scale 1237 :

The special eccentric-plate 300* is a modi-
fied form of eccentric 300 and has in this con-
struction twelve graduated scales 302%, all of
them having specific measuring values to
correspond with the graduations on said
scale 123, The indicator-block 306 is fas-
tened to the anchor-block 304* and is oflset
to project above the said special eccentric-
plate and is provided with a suitable num-
bered index to conveniently indicate which
one of the said scales 302* is required.

The gears 613 and 614, Iigs. 6 and 13, are
mounted on the pivot 615, whose bearings
are in the plate A and the bracket 612. The
larger gear 613 meshes into the removable
bar 610, and the smaller gear 614 meshes into
the said bar 117. The said bar 610, which
is not-shown connected to the instrument in
Fig. 6 but attachable thereto, is fastened to
the T-blade 128 through the hole 151 by
means of the screw 611, and in the adjust-
ment of the couputing edge of bar 111
against the contact-plece 136 1t is adapted to
operata the bar 117 in conjunction with the
shide 129, causing them to move simultane-
ously and at the speed required for extracting
the square root of the dimensions of a sulb-
stance between the gage-jaws 120 and 138 or
any number indicated by the fixed lhorizon-
tal position of the said contact-piece 136.

The underlying methods and funetions of
my invention will now be explained.. Geo-
metrically speaking, the longitudinal motion
of the shde-bar 117 is proportional to the
tangents of the angles described by the left
straight edge of the radial bar 111 and a line
passing through the center of pivot 110 and
parallel with the blade 112-—that is, consid-
ering the value of the angle in this construe-
tion to be designated by that which the com-
puting edge of the bar 111 forms with its nor-
mal position, in which it is perpendicular to
the direction of motion of the bar 117, the
measure of the tangents being on lines paral-
lel with the motion of bar 117 and passing
through the graduations of the scale 123.
The radial position of bar 111 is registered,
as already described, by the pointer 118 on
the scale 122, which is graduated at equal
distances apart to represent equal differences
between a series of consecutive triangles

844,554

which have their apices on a common point
and their bases upon the same straight line.
These graduations are employed to locate &
known proportional difference between a
known and an unknown quantity, and they
may also designate the number of parts which
are counted or necessary in connection with
it. One of these tangents referred to—that
is, the one whose measure corresponds to the
known cuantity—is selected and employed
to measure the unknown one when its angle
has been increased or decreased by the said
longitudinal motion of said har 117, accord-
ing to the said known proportional differ-
ence, or the said tangent by 1its fixed location
on a line passing through one of the gradua-
tions on said scale 123 may represent the said
unknown quantity. These differences may
also be regarded as individual elements rep-
resenting the bases of a series of triangles
whose arcas are proportional to their bases,
and the graduations on said scale 122 may be
any distance apart to proportionally repre-
sent the parts into which the dimensions or
numbers are divided, the parts added or sub-
stracted, &ec., whether they are equal or un-
equal,

The center of the stud 135 represents the
contact-point of the intersection of the blade
112 and the blade 128 against the said com-
puting edge of the bar 111. The said con-
tact-plece 136 is the mechanical embodi-
ment of the said contact-point and is adapt-
ed to bring it into contact against the said
computing edge without needless wear to the
instrument. The vertical position of the
said contact-point isregistered b the pointer
131 on the scale 123, and its horizontal posi-
tion is represented by the gage-jaw 120,
whether it is opencd to receive a substance
or whether it is indicated by the graduations
on thescale 121, The said contact-point has
its horizontal paths on the said tangents re-
ferred to above, which are registered or lo-
cated on the said scale 123—that is, the said
paths are alwars on a straight line which
passes through the said pointer 131 and paral-
lel with the said horizontal motion of said
bar 117 at whatever position the said slide
129 may be, and the positions of its vertical
paths, which are registered on the said scale
121, are on a line with the gaging-surface
120* of the gage-jaw 120, said gaging-surface
being parallel with the bar 112.” When the
sald contact-point is against the said comput-
ing edge of said bar 111, it is also on a straight
line between the centers of the said pivot 110
and the stud 115. The travel of the center

of the said stud 115, which is shown by a
straight dotted line in Fig. 6, represents the
straight line which is intersected by the trans-
versals which pass through a common point
mentioned in the geometrical theorem re-
ferred to, and the horizontal paths of the
center of stud 135 when at its various posi-

70

8o

85

Q0

100

105

110

115

I20

125




10

I5

‘20

25

30

35

{0

45

50

55

-6

[
v

844,554

tions as registered on the scale 123 repre-
sent the other lines which are parallel to it,
while the transversals themselves are repro-
dueced by the said computing edge of said bar
111. - -The amount of travel of the studs 115
and 135 are proportional to their distance
fromthe center of pivot 110, both being limn-
ited between the said computing edge of bar
111 and a line parallel to blade 112 and pass-
ing through the said center of pivot 110.

The computing edge of the bar 111 for ac-

curacy is preferably in line with the center of
its pivot; but the body of the bar may be on
either side—that is, the contact-piece 136 can
be made to wedge against the opposite side
of said bar from that on which it is shown as
located without changing the result. In the
present construction the measurement is
practically taken within the angle made by
two diverging bars, while in the change
suggested 1t would be taken outside of a
tapered body. Mechanically speaking, the
said computing edge is the configuration of a
member which the said bar 111 is adjusted
to represent, and its incline operates the
contact-piece 136, causingit to travel horizon-
tally until it is intercepted by the presence
of the substance against the jaw 138 and in
the path of the jaw 120, the time of its travel
being determined along the said scale 123.
The- position of the said computing edge of
said bar 111, which determines the amount
of incline in the configuration or cam-surface
thereof, as already stated, is a known quan-
tity fixed by the position of bar. 117 and de-
termining the speed of said contact-piece 136.
This peculiar configuration referred to above,
which is the leading feature of my improve-
ment, is so disposed that when it is adjusted
orchanged at onepoint all the otherpoints are
adjusted or changed proportionally to their
distance from aninitial point;whichinthiscase
is the center of said pivot 110, and this adjust-
ment or changemay beintheform of a division
of the original size or that of multiplication,
addition, or subtraction. The constantly-
increasing distances across the said angle,
whosefunctionsin themachineisthat of a sub-
stituted member, whose configuration is de-
seribed by the said computing edge and its
base which are reckoned on a vertical line
through the center of said pivot 110, is re-
ferred to in this description as the ‘‘fixed”
dimensions of said member, and the distance
along thescale 123 as the‘ time”’ of the travel
of .the contact-piece 136. - The travel from
the said base to the said computing edge
along a line parallel with said bar 117 is re-

Aerred toasthe ““speed,” being the termsuvsed
with reference to the motions produced by

ordinary cairs in machinery. I refer to
““dimensions”” and ‘‘numbers;” bat the two
may be included in the former, which is read-
ily substituted for thelatter whenrepresented
by a scale, &e.

The change of configuration or inclination
in the cam referred to is for the purpose of
changing the number of parts which are be-
ing considered and is designed to do away
with the necessity of using a different mem-
ber for every diiferent number or part re-
quired or as many members used collectively
as there are diflerent numbers or parts re-
quired. The underlying method of my im-
provement is preferably reduced to .practice
by dealing with dimensions or numbers in
their normal order—that Is, in the order in

which they increase or decrease—and in this"

construction I prefer to deal with dimen-
sions or numbers in which the increase or de-
crease is constant, and if there is any varia-
tion between successive sizes of dimensions or

i numbers I prefer to indicate the said vari-

able differences by placing the indicating
graduations, &e., (scale 123,) at correspond-
ing distances apart and avoid a curve in the
said computing edge.. The same method,
however, might be carried out by construct-
ing the said computing edge suitably formed
to meet any required variable dimensions or
segments at whatever point they might
reach. The said computing edge, represent-
ing one side of a triangle in geometry and an
Incline or cam in mechanics, is adjusted to rep-
resent as many fixed dimensionsas there are
different sizes of substances which are in-
tended to be computed by the instrument.
Kach one of these fixed dimensions is dis-
posed to be identified by a corresponding
dimension of some substance to be computed,
and the required fixed but unknown dimen-
sion to be sought by the said computation
is indicated by the location of the said fixed
dimension of said incline or cam on the said
scale 123. In other words, the graduations
on the said scale 123 locate the terms of an
arithmetical progression and may be so con-
sidered when used to compute or calculate
numbers, &e. The first term, as therein
shown, is equal to the common difference.
The peculiarity of the improvement consists
in the operation of bar 111, which is capable
of increasing the said common difference by
multiplication, addition, subtraction, or
division, and m the present construction of
my Instrument this change, which is regis-
tered by the pointer 118 on scale 122, is
equal to or a multiple of the said common
difference registered on the said scale 123,
the said scale having been constructed for the
purpose of multiplication and division, and in
cases where the instrument is used to deter-
mine upon or locate a required size of sub-
stances the said substances are each made
up or composed of as many of said differ-
ences as are contained in the term or ex-
pressed by the graduation adjoining which
1t is located for identification.

The bars 117 and 610 are so geared that
no matter which one is moved, their respec-
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tive indicating-pointers 131 pointing out the

quotient and 118 indicating the divider, |

always register on the same graduations of
their respective scales 123 and 122 for the

purpose of extracting the square root of the .
dimension of a substance between the jaws |
120 and 138 or of a number indicated by the |

scale 121, the process of extracting the square
root being a division In which the quotient
is always the same amount as the divider.
The graduations of the scale 123* of the
test-gage 111 register the common diiterence
between distances across the said gage, the
said diflerence Leing the same as that regis-
tered on the said scale 123, The graduations
on the scale 302 of the eccentric 300 also reg-
ister the same difference. The said eccentric
300 is employed in connection with the blade
112 and is supplemental to the said bar 111

and is also adapted to determine the number !

of said diflerences which are necessary to be
added to a given number of dimensions or
substances in order to increase their com-
bined dimension up to a required one, there-
Ly determining how many of the succeeding
larger size are required. 1n other words, if a
given space is required to be filled by a given
number of pieces and the requisite number
of the largest size which can enter therein are
first selected and they do notfill it, the eccen-
tric 300 may then be employed to determine
how many of the next succeeding larger size

are required in place of an equal number of |

the first ones seiected to produce the dimen-
sion sought for. The eccentric 360 also ad-
justs the distance between the jaws 120 and
138, thereby performing practically the same
function as the said ecceniric 300; but it has
a peculiar advantage over the latter for
measurements of the same kind or class, be-
cause the jaw 138 instead of jaw 120 is ad-
justed thereby and in this particular case is
disturbed only for the purpose of determin-
ing the saidnumber of differences referred to.

a specific purpose in connection with the
same kind of measurements. The more gen-
eral adjustment of the jaw 120 in connection
with the biade 112 being wholly independent
of said eccentric 360, the latter is no way ef-
fected thereby.
space is required to be filled by a given num-
ber of pieces and the requisite number cf the
largest size which can enter therein does not
quite fill it the cccentric 360 may then be em-
ploved to determine how many of the nexy
succeeding larger size are required in place of

the first ones selected to produce the dimen-

sion sought for.

The operation of the instrument as illus-

trated by its application to special cases of
calculation is as follows:
1. The example shown at 1212, Iig. 6,

In other words, if & eiven |
bl o i
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illustrates arod which is to be turned down
at one end until it is five-cighths of an inch in
diameter. The difference between the two
sizes. is required to be divided into seven
equal shoulders and the instrument is to be
so adjusted that it can be used as a caliper to
gage the various shoulders as they are suc-
sessively turned down. The rod 121 is
shown as having three of its shoulders already
turned to the required size. The L-jaw 138
is first moved five-eighths of an inch to the
left of the 0 graduation of ssale 121 to indi-
cate the smaller part of the rod, in regard to
which no calculation or division is to be
made. The rod is then inserted between
the jaws 120 and 138 to fix the first position
of the blade 112 and the posilion of the jaw
120 to gage the outside diameter. Theright-
ward graduation of the scale 121, which
registers its position, indicates the amount of
metal to be removed.

(@) The bar 117 is moved until its pointer
118 registers on the seventh graduation of
the scale 122 to denote the number of parts
into which the difference is to he divided.
The slide 129 is moved upward until the con-
tact-piece 136 is intercepted by the bar 111,
at which point it is secured by the knurled
screw 141.  The position of the pointer 131
on the scale 123 now indicates at what point
on the correspending scale 1232 the test-gage
111™ will give the full size of the shoulder
taken on both sides of the rod or twice the
depth of the single shoulder measured on one
side thereof. The pointer 118 can now be
shifted along the scale 121, and its successive
graduations will give the successive positions
of the caliper-jaws required to gage the vari-
ous shoulders as they are turned down—that
is, the pointer 118 on the sixth graduation
locates the caliper-jaws to gage the sixth
shoulder on the fifth graduation, the fifth
shoulder, &e.  If it is required toset the cali-

' per-jaws to gage a fraciicn of one of said
This arrangement of parismakes it possible to |
permanentiy secure the block 364 to the
plate A when the instrument is employed for .

shoulders, the eccentric 320 is adjusted to in-
dicate the amount of said fraction.

(b) The slide 129 is adjusted with the bar
111 agzainst the contact-picce 136 until the
pointer 156 is located on tae seale 157 at the
graduation wiich indicates the number of
shoulders required.  Ttis adjustment fixes
the angle of tne szid bar 111, The said shide
129 can then be pusied upward for cach ad-
justment cf the s:id jows, sucecssively fas-
tening it s the suid pointer registers on cach
of the sald graduaticns 157 for sctting the
celiper to gage each successive shoulder. It
it is requiced to'set the calipei-jaws to gage o
fraction of one of said shoulders thre 1 icrome-
ter 382 is adjusted to indicate the amount of
said fracticn.  The size of the shoulders in
this czse might be indiceted by lines pavallel
to blade 112 and pzssing through tite said

- graduations 157 at the point where they nect

the said computing edge of said bar 111
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The jaw 120 is brought. toward the jaw 138 | tion of scale 122, which indicates the divider, 63

by the incline of the said bar 111 as the said
slide 129 is pushed upward. The amount of
motion in said jaw is governed by the angle
of said bar, the said angle being fixed, as
stated, by the combined locations of jaw 120
on the rod and the pointer 156 on the scale
157. . .

2. In the case where a certain space or
distance is to be filled by a given number cf
pieces whose dimensions register on the giad-
uations of the scale 123, the jaw 138 being
secured at 0 on the scale 121, the jaw 120 is
located to denote the space required to be
filled, and the pointer 118 is located on the
scale 122 to indicate the number of piecces re-
quired. The slide 129 is moved with the
contact-piece 136 against the bar 111, at
whieh position the pointer 131 indicates the
size required on the scale 123.

If the.szid pointer heppens to fall between
two graduations of said scale, the propor-
tional number of the two sizes which said
gradusations represent may be ascertained ss
follows:

(@) The anchor-block 304 is clawrped to
the bar 119, the latter being relessed from
its serew 140, and the operator with bis right
hand turns the eccentiic 300, while with the
leit he presses the slide 129 upward, follow-
ing the said eccentiic until the said pointer
131 is cpposite the next lower graduation of
said scale 123, and the position at which the
scale 302 registers on the indicator 306 will
give the number of the larger pieccs required,
the balance of the space to be filled by the
smaller ones.

(0) Having determined.upon the largest
size of a given number of available pieces
which will enterinto a given space, if the said
pieces ave inserted between the esliper-jaws
and, the anchor-block 364 being clan ped to
the plate A and the jaw 138 being locsened
therefrom, it the eccentiic 360 is turned un-
til the said pieces are tightly clamped, the
index on the szid eccentric will register the
number of the szid pieces which must be
changed for a sirilar number of the next suc-
ceeding larger size in order to make up the re-
quired dimension.

(¢) If the available pieces register on the
scale 123%%, the same operation explained in
a is carried out by selecting the particulsr
gradusated scale 302° which registers on the
index 306* corresponding to the graduation
on scale 123%, which is below the pointer 131,
as lustreted in Fig. 6.

3. The instrument can be used to divide
a space or distance to determine one of a
given number of cqual parts by setting the
aliper-jaws 188 on the 0 graduation of scale
121 and 120 1ightward to indicate the amount
to be divided.

(@) The pointer 118 is placed on the gradua-

and the slide 129 is then noved until the con-
tact-piece 136 is ageinst the bar 111. The
pointer 131 ii taken on the corvesponding
scale 123* of the test-gage 111™ will give the
aceurate size required, end if the seid slide is
festened by its screw 141 and the pointer: 118
then mwade to register on the first graduztion
of the scale 122 and the bar119adjusted ac-
cordingly the c¢pening between the caliper-
jaws will also indicate the sccurate size re-
quired.

(0) The pointer 156 is placed on the grad-
uation of the scale 157, which indicates the
divider, and the bar 117 clamped into place.
The said pointer is then removed to the first
graduation on said scale, and when the parts
are into position the opening between the
jews will be the size required.

The dimensions ascertained by means of
the operation described above can be redi-
vided (@) by means of the eccentric 360 and
(0) by means ¢f the micrometer-scale 382.

4. To perform examples in division, the
dividend is represented on the scale 121, As
already stated, the said scale in this con-
struction is graduated to measure the dimen-
sions of substances in eighths and thirty-sec-
onds of an inch, and when employed for the
purpose of recording the dividend of a num-
ber the said graduations can be made to cor-
respond with those on the scale 302 or the
scale 360, corresponding in units of value to
the difference registered by the scale 123%.

(@) The pointer 118 is located on the scale
122 for the divider, and if the graduations
thereon are not suflicient to express it the
eccentric 340 is used supplemental thereto.
In this manner the angle of the dividing-bar
111 fixes the position of the contact-piece
136, whose attendant pointer 131 locatss the
quotient on the scale 123.  In case the quo-
tient is not a whole number the eccentric 320
upon the adjustment of pointer 327 on the
nearest graduation of said scale 123 will reg-
ister the amount of the remainder.

(b) The pointer 156.is located on the scale
157 to give the divider. This latter adjust-
ment fixes the position of the bar 111, at
which point it 1s secured.
which at its rightward position represented
the whole number, is unclamped, and the
pointer 156 is moved along the scale 157 to
the graduation which represents the part of
the said dividend required, and the contact-
piece 136 being kept tight against the com-
puting edge of said bar 111 will locate the
blade 112 and the jaw 120 and give the an-
swer required between the caliper-jaws and
on the said scale 121.

5. In performing examples in multiplica-
tion the multiplicand is preferably expressed
by the position of the pointer 131 on the

.scale 123 and the eccentric 322 to represent a

The blade 112,
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fraction. The multiplier is similarly ex-
pressed by the position of the pointer 118 on

the scale 122, and the eccentric. 340 is em- |

ployed in case of a fraction. Upon the ad-
justment of the contact-plate against the bar
111 the position of the blade 112 as regis-
tered by the scale 121 or its supplemental ec-
centrics 300 or 360 will give the required
produet. This operation is the reverse of
division already described above. A corre-
sponding result can be secured by the adjust-
ment of the pointer 156 on the scale 157 for
the multiplier.

6. To perform examples in such specific
cases of addition, for which this instrument is
applicable, in a limited way and particularly
for ascertaining the sums of various propor-
tional numbers, the operation is preferably as
follows: Supposing I have the amounts
23/10, 17/10, 4 6/10, and 11/10 to be
added and then redivided to A 3 4/10, to B
2 6/10, to C 2 9/10, and the balance to D,
the pointer 118 is adjusted on successive
graduations of the scale 122 to indicate

the various amounts which are to be added
together. This may be facilitated by using

the eccentric 340. The pointer 131 is then

placed on the successive graduations of the -

scale 123 to express the various propor-
tions which are to go to A B C, &e., and the
result is given on the scale 121 and 1ts corre-
sponding =ceentric 300, &e. Similar opera-
tions will perform similar examples in which
subtraction is used, &e.

7. To extract the square root, the bar 610,
Fig. 13, is attached to the instrument by
passing it between the gear 613 and the
bracket 612, between the bars 117 and 119,
and under the blade 128, to which it is fas-
tened by means of the serew 611 through the
hole 151. :

(@) The substance is inserted between the
caliper-jaws and the slide 129 is pushed up-
ward, and its motion, by means of the rack
610, rotates the gear 613, whose shaft 615 in
turn rotates the gear 614, which meshes into
the bar 117, sliding it longitudinally at such
a speed that when the pointer 131 reaches
any graduation on the scale 123 the pointer
118 of the bar 117 will reach the correspond-
ing one on the scale 122, keeping the divider
and the quotient always the same amount.
The slide 129 is moved upward to meet
through the contact-plate 136 the corre-
spondingly - adjusted bar 111, locating the
said pointers 131 and 118 on their respective
scales.

() If it is required to extract the square
root of anumber—say 57/10-—the jaw 120 is
accurately located 5 7/10 rightward on the
scale 121 (the graduations used being those
which correspond to those on the scale 302)
and the blade 112 is clamped at that posi-
tion. The operation is then the same as that

844,554

described in (a), the said pointers 131 and 118
giving the square root on their respective
scales 123 and 122.

The few of the multitudinous applications
and operations of the instrument which is
the embodiment of my invention described
above are sufficient to illustrate its use.

In the following claims I shall refer to the
various scales and moving parts as being ver-
tically and horizontally arranged for the sake
of convenience, the parts being assumed for
this purpose to be located as shown in Ifigs.
1 and 6 when the drawings are in a vertical
position—that is, when the base-plate A isin
a vertical plane. It is to Dbe understood,
however, that the directions mentioned are
merely relative and not intended to limit the
location of the several parts to any particu-
lar plane or position.

With this understanding, what I claim,
and desire to secure by Letters Patent, is—

1. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a guide movable transversely to
the bar, and a contact-piece movable on said
cuide 1n parallel planes intersecting the
transversals formed by the computing edge
of the bar and limited in its movement by
said computing edge.

2. In a caleulating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a vertical laterally - movable
guide, a horizontal laterally-movable guide,
and a contact-plece movable on said guides

“and limited in its movement by the comput-

ing edge of the bar.

3. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a vertical laterally-movable
guide, a horizontal laterally-movable guide,
an intersection-block movable with both of
said guides and free to be moved on each
guide by the other guide, and a contact-
piece carried by said block and engaging the
computing edge of the bar.

4. In a caleulating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a slide for positioning the radial
bar, a laterally-movable guide, means for in-
dicating the position of the bar and guide,
and a contact-piece guided by said guide to
move in parallel planes intersecting the
transversals formed by the computing edge
of the bar and lirvited in its movement by
said computing edge.

5. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a
computing edge, a guide movable trans-
versely to the bar, a micrometer device for
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adjusting the bar, and a contact-piece gnided
by said guide to move in parallel planes in-
tersecting the transversals formed by the
computing edge of the bar and limited in its
movement by said computing edge.

6. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a guide movable transversely to
the bar, a micrometer device for adjusting
said guide, and a contact-piece guided by
said guide to move in parallel planes inter-
secting the transversals formed by the com-
puting edge of the bar and limited in its
movement by sald computing edge.

7. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a guide movable transversely to
the bar, a slide carrying said guide, a gage-
jaw carried by said slide, a second gage-jaw,
and a contact-piece guided by said guide
to mowe in parallel planes intersecting the
transversals formed by the computing edge
of the bar and limited in its movement by
said computing edge.

8. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about afixed pivotal point and having a com-
puting edge, a movable contact-piece the

movement of which is limited by the com-

puting edge of said bar, and means for indi-
cating the position of said contact-piece with
relation to two straight lines lying parallel
with the plane in which said bar swings and
extending at right angles to each other.

9. In a calculating mechanism, the com-

bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a contact-piece movable in par-
allel planes across which said bar swings, the
movement of which contact-piece is limited
by the computing edge of said bar, an indi-
cator moving with said contact-piece, and a
scale over which said indicator moves.
+ 10. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, a movable contact-piece the
movement, of which is limited by the com-
puting edge of said bar, a laterally-movable
guide for guiding the movement of said con-
tact-piece in straight lines across which the
bar swings, a second laterally-movable guide
for guiding the movement of the contact-
piece in a straight line at right angles to the
first-mentioned guide, and indicators and
scales for indicating the position of said bar
and guides.

11. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a laterally-movable T-
blade, a slide carrying said blade, a gage-jaw
carried by said slide, a second gage-jaw inde-

O

pendently adjustable, and a contact-piece co-
operating with said T-blade and radial bar,
for the purpose set forth.

12. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
& fixed pivotal point, a T-blade laterally
movable, a contact-piece codperating with
said T-blade and radial bar, a gage-jaw mov-
able laterally with the T-blade, a second
gage-jaw adjustably connected to a fixed
portion of the mechanism, and a fixed scale
arranged to indicate the positions of said
jaws, for the purpose set forth.

13. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a laterally-movable T-
blade, a contact-piece codperating with said
T-blade and radial bar, a gage-jaw laterally
adjustable with the T-blade, a second gage-
jaw laterally adjustable upon a fixed portion
of the mechanism, a micrometer device for
adjusting said latter gage-jaw, and a scale
for indicating the positions of said jaws, for
the purpose set forth.

14. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a vertically-arranged
blade laterally movable, a horizontally-ar-
ranged blade laterally movable, a contact-
piece codperating with said blades and said
radial bar, and micrometer adjusting devices
for said blades, for the purpose set forth.

15. In a caleulating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a vertically-arranged
blade laterally movable, a horizontally-ar-
ranged blade laterally movable, fixed scales
for indicating the positions of said blade and
bar, and separate micrometer adjusting de-
vices for said bar and each of said blades, for
the purpose set forth.

16. In a caleulating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a T-blade, a contact-
piece codperating with said T-blade and bar,
a slide carrying the T-blade, a gage-jaw car-
ried by the slide, a second gage-jaw adjust-
able upon a fixed base or support, and a mi-
crometer device for adjusting said slide, said
micrometer device comprising an eccentric-
ally-slotted pivoted plate provided with a se-
ries of scales, for the purpose set forth.

17. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point, a vertically-arranged
T-blade laterally movable, a horizontally-ar-
ranged T-blade laterally movable, an inter-
section-block in which both of said blades
slide, and a contact-piece pivotally mounted
in said block, and adapted to codperate with
the radial bar, for the purpose set forth.

18. In a calculating mechanism, in combi-
nation, a radial bar arranged to swing about
a fixed pivotal point and having an operative
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edge which is 1‘afhm1 to said point, horizontal | straight line, and a contact-piece engaging 65

and vertical later ally-movable T-blades, an
intersection—block carried by seid blades, and
a contact-piece pivotally mounted in said
block :md having a straight edge passing
through its pivotal center, said straight edge
being adapted to codperate with the opera-
tive edge of the radial bar, for the purpose
set forth.

19. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point, horizontal and
vertical lateraliy-movable T-blades, a hori-
zontal slide connected with the free end of

said radial bar, and gearing connecting the
horizontal T-blade and said horizontal slide,
for the purpose set forth.

20. In a caleulating mechanism, the com-
bination of a radial Dar arranged to swing
about a fixed pivotal point, ver tical and hori-
zontal laterally-movable blades, a contact-
picce codperating with said bar and blades,

an adjusting-bar mounted on the radial bar
and ‘Ld%pted to engage said contact-piece,
and a micrometer device for said ad]ustmo—
bar, for the purpose set forth.

°1. In a caleulating mechanism, the com-
bination of a radial Dar mlanoed to swing
about afixed pivotal point, the 2 d]ustmo bar
mounted to slide thereon, the scale on said
radial bar, the vertical and horizontal T-
blades, the contact-piece carried by said
blades the index on said contact-piece, and
the ConnectmO—block whereby the adjusting-
bar engages and moves said contact-plece,
for the purpose set forth.

22. Tn a caleulating mechanism, in combi-
nation, a radial bar arranged to sw ing about
o fixed pivotal point, & ver rtical gmde a head
sliding on said omde, a T-blade carried by
said head and o ranged to intersect the radial
bar, an wncho1—block carried by the guide,
and an eccentrically-slotted plate connectmg
said head and anchor-block to provide a mi-
crometer adjustment for the T-blade, for the
purpose set forth.

23. In a caleulating mechanism, in combi-
nation, a radial ba dlmnoed to sw ing ahout
a fixed pivotal point, a oulde pamllel to the
normal position of said b , & head sliding on

said guide, a T-blade c: uried by the head and
almnoed {o intersect the radial ba ar, a scale
and index to indicate the position of said
head and T-blade, an anchor-block, means
for holding the same in any desired adjust-
ment on said guide, an index for indicating
on said scale the position of the anchor-block,
and a micrometer adjustment between said
anchor-block and T-blade.

24. In a caleulating mechanism, the com-
bination of & radial bar allanoed to swing
about a fixed pivotal point and having a
computing edge, means for indicating The
position of the radial bar along a Tixed

the computmo edge of the bar and movable
in parallel planes at right angles to said fixed
line.

25. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a com-
puting edge, means for indicating the position
of theradial bar along a fixed straight line, and
a contact-piece engaging the computing edge
of the bar and movable in parallel planes at
right angles to said fixed line, and m planes
at right ancrles to said p‘lmllel planes.

26. In a c&lculatmo mechanism, the com-
bination of a radial bar ananged to swing
about a fixed pivotal point and having a
computing edge, means for indicating the
position of the Dar al ong a fixed str Moht line,
a movable contact- -piece the movement of
which is limited by engagement with the
computing edge of said bar, and means for
indicating the position of said contact-piece
along a straight line extending at right an-
gles to the first-mentioned straight line.

27. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a
computing edge, means for indicating the po-
sition of the bar along a fixed straight line,
a movable contact-picce the movement of
which is limited by engagement with the'com-
puting edge of said bar, and means for in-
dicating the position of said contact-piece
along straight lines extending at right angles
to and parallel with the frst- mentioned
straight line.

28. In a calculating mechanism, the com-
bination of a radial bar arranged to swing
about a fixed pivotal point and having a
computing edge, means for indicating the po-
sition of the bar along a fixed stmwht line,
a movable contact-picce the movement of
which is limited by engagement with the
computing edge of said bar, and means for
indicating the position of said contact-piece
along a straight line extending parallel with
the first-mentioned straight line.

29. The combination with the radial bar
111 having a computing edge, of the guide
112 movable transversely to the bar to estab-
lish parallels cut by the transversals formed
by the computing edge of the bar, and con-

act—plece 136 movable on said parallels and
limited in its movement by said computing
edge, substantially as described.

30. The combination with the radial bar
111 having a computing edge, of the guide
112 movable transversely to the bar to estab-
lish parallels cut by the transversals formed
by the computing edge of the bar, and con-

tact-piece 136 movable on said parallels and
limited in its movement by said computing
edge, and guide 128 movable at right angles
to guide 112 and on which said contact—plece
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136 moves at right angles to said parallels, | transversely to said computing edge and

substantially as described. with said guide along said edge, substantially
31. The combination with the radial bar | as described.
111 having a computing edge, of the guide BENJ. M. DES JARDINS.
5 128 movable along said bar in a straight line, :  Witnesses:
and contact-piece 136 engaging the comput- Isaac A Aview, Jr.,

ing edge of the bar and movable on said guide | Epwarp E. CLATSSEN.




