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To all whom it may concern:

Be 1t known that I, FrRANKLIN CHRISTIAN
DoNEBCKER. a citizen of the United States, re-
siding at Chicago, in the county of Cook and
State of Illinois, have invented a new and use-
tul Educational Device, of which the follow-
ing 1s a specification.

This invention relates to educatlonftl cle-
vices, and has for its object to provide a device
of this character arranged to mechanically

illustrate algebraic operations, particularly

the theory of transposition in equations and
the opposite character of positive and nega-
tive quantities.

With thisobject in view the present 1nvVen-

tion consists in the combination and arrange-

ment of parts, aswill be hereinafter more [ully
described, shown in the accompanying draw-
pointed out 1n the

changes in the form, proportion, size, and mi-

nor details may be made within the scope of

from the spirit
tages of the In-

the claims without departing

ventlon.
In the drawings, Figure 1 is a perspective
lew of an apparatus embodying the features
the present invention. Fig 2 is a similar

V

view showing a modification in one of the ele-

37

ments of the apparatus. If1g. 3 1s a perspec-

tive view of the preferred embodiment of the

invention. Fig. 4 is a perspective view ol

~another modified arrangement of the device.
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Like characters of reference designate cor-
responding parts in each and every figure of
the drawings.

Each of the first two embodiments of the
apparatus shown in the accompanying draw-
Ings comprises a base 1, from the center of
which rises a standard ‘2, having at its top a
rigid cross bar or head 3.
way between the ends of the standard 1s a le-
ver 4, fulerumed to the standard, as at 5, sub-
stcmtmlly midway between the ends of the
ver. Under certain conditions it may be de-
sirable to have one arm of the lever longer
than the other, and to provide for sucha con-
tingency the lever is provided throughout 1ts
length with a series of perforations 6, any

one of which may be engaged with the fulerum-

Substantially mid-

1G~

!

pin 5. Suitable baskets or receptacles 7 and 8
are loosely hung from the opposite uldb of

| the level él lw meanaof Llw 1(5pecti'w:, 'h(:-o'l's;ed

mth f,mv of the nm fo .Ltums (J., SO s LO %hl.l_t
the positions of the baskets or receptacles.
Other baskets or receptacles, 11 and 12, are
supported by opposite ends of the cross headl
or bar 3. |

One manner of supporting the baskets 11
and 12 has been shown in Kig. 2,
orooved pulleys 13 and 14 are rotatably mount-
ed upon the mapeutmﬁ extremities of the cross
head or bar 8 and over which run independent
cords 15 and 16, having their outer ends con-
nected to the respective extremities of the lever
4, with the receptacles 11 and 12 hung from the
inner ends of the respective cords.

In another form of the device, as shown in
Fig. 1, independent levers 17 and 18 are ful-
crumed npon the respective ends of the cross
head or bar 3 3,48 at 19 and 20, said levers being
provided with longitudinal series of per fora-
tions 21 and 29, respectively, whereby said
levers may be 51‘1'i t'tu"l upontheir respective ful-
crums. Cords 28 and 24 are connected to the
()l.lt{‘l eml%{)i h("t[“b[)(‘ttl\l ltwmalmm! 8.:1.*"1(:".

LO[‘(]H ljmnu ()f ) lenu Lh Ln::a Lm %LIELL[I(ELI_ th_L

when all of the levers are in a substantially
horizontal position. Other cords,
are connected to the inner ends of the respec-
tive levers 17 and 18, and baskets or recep-
tacles 27 and 28 are hung from said madividual
cords. __ o

It will of course be understood that the
receptacles or baskets and the supports there-
for are arranged so as to be normally bal-
anced with the lever 4 in a substantially hori-
zontal position, so that adding weight to and
subtracting weight from any of the baskets or
receptacles will cause an overbalancing of L::m
apparatus and a consequent s ..hllbmgol th
levers and the relative positions of the sever: l
baskets.

The preferred embedmwnt of my invention
has been shown in Fig. 3 and includes a base

29, from which rises a sst:%u:ldzzwd 30, which is
pierced intermediate of its ends by an end-
wise-adjustable fulerum-bar 31, which 1s ad-

wherein

25 and 26,
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justably held by meansof a set-screw 32 pierc-
ing the standard and engaging the rod.
in the former constructions, the lever 4’ is
fulerumed upon the bar 31 and has the lon-
gitudinal series of openings 6" whereby the
lever may be shifted upon its fulerum. Cor-
lespondin@ to the cross-heads 3 of Figs. 1
anc 2 there is a cross-head 33, slidable in an
endwise direction through an opening formed
in the top of the Standard at substantially
right angles to the opening for thé reception
of the fulecrum-bar 31 there being a set-screw
34 piercing the top of the standard and en-
oaoing the cross-head 33 to hold the same in
any adjusted position. This cross-head is
provided with a longitudinal series of perfora-
tions 35. F¥rom the respective ends of the
lever 4’ are hung pans or receptacles 7" and
8 by means of the hooks 9 and 10', which
are designed for ad]'L stable engagement with
the perforations 6’ of the lever, so as to shift
the positions of the pans upon said lever.

Balances are hung from the opposite ends of
the cross-head 33 and include the respective
levers 17" and 18, which are disposed at sub-
stantially right angles to the cross-head in-
stead of paral elthelemth asin KFlg. 1. These
levers are hv
means of hELI]QPlS 36 and 37, terminating at
opposite ends in hooks for engagement with
the perforations 35 of the cross-head 33 and
the perforations 21" and 22" of the respective
levers 17" and 18", Cords or suitable connec-
tions 23’ and 24" depend from corresponding
ends of the supplemental levers, each of said
members being provided at its upper end with
a hook 38 for adjustable engagement with the
perforations of the adjacent supplemental
lever and terminating at its lower end in a
hook 39 for adjustable engagement with the
perforations of the main lever 4.
receptacles 27" and 28" are hung from the
other ends of the supplemental levers and
may be adjustably hung from the perforations
thereof. The difference between this form
of the device and that shown 1in Fig. 1 of the
drawings resides in the adjustable fulerum
31, the adjustability of the cross-head 33, and

“the disposition of the supplemental levers at

substantially right angles to the main lever
instead of parallel therewith.

In explanation of the manner of using the
several forms of my invention as illustrated
in the accompanying drawings I will give
three examples, as follows:

First. Subtraction of positive and negative
quantities, or both. Problem: From 2 sub-
tract —5w. Solution: Place two weights in
pan or receptacle 28 and five weights in the
pan or receptacle 7. Since subtraction is the
process of finding what quantity must be
added to the subtrahend to equal the minu-
end, weights are added to the side of the ap-

paratus on which the five weights have been
placed, so as to balance the apparatus,

To

As |

ng from the Cross- he%d 33 by

Pans or

L
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balance the apparatus, it is found that seven
welghts in the pan 27 are required, from
which 1t will be understood that the answer to
the problem 1s —l—’hﬂ (All weights used are

equal. )
Second. Multiplication of quantities either
positive or negative, or both. Problem: Find

the product of — 3 and — 4. Solution: Hav-

ing a device in balance with, say, for instance,
fifteen weights in each of the pans 7 and 8, re-
move three groups of four weights each from
the pan 8. FKach group is one time — 4.

Since putting on weights is adding, or + , and

taking off weights 1s subtracting, or — , hav-
ing tal{en off three oroups the opemtlon 1S
XpleSSBd by — 3, and we are 1n position to
measure — 3 times — 4. Having changed the
right side, the change is measured on the left
side, and it is found that a balance is restored
by placing twelve weights in pan 27, thereby
indicating that — 3 times — 4 equals -+ 12.
Third. Simple equations — transposition.
Problem: Given 2z — 10 = 50 — «, to find the
valueof z. Solution: Equal unknown weights
are used and so selected that two unknown
weights 1n pan 27, ten grams in pan 7, 1ty
orams In pan 28, and one unknown Welo*ht in
pan 8 will balance. This arrangement ex-
presses 2 — 10 = 50 — . Transterring one
unknown welght from pan 8 to pan 27 and the
ten-gram weight from pan 7 to pan 28 leaves
the device in balance and corresponds to the
expression 22+ = 50+ 10 or when com-
bined 3« = 60, x = 20. Arranging the weights

in pans 27 and 28 in three equal groups and

removing two groups from each pan one un-
known weight remains in pan 27 and twenty
grams remains in pan 28, which illustrates and
proves that the unknown weight or z equals
twenty grams.

By transposing weights from one pan to
another in various combinations the funda-
mental arithmetical and algebraic operations
may be illustrated and proved.

While the three forms of the device shown
n Figs. 1, 2, and 3 illustrate vertically-swing-
Ing leveis 1t 1S not necessary to employ a
vertically—swinging_‘ lever only, as the lever
may be mounted to swing horizontally, as
shown in Fig. 4, wherein 40 designates a base

from which rises a standard 41, with a hori-

zontal swinging lever 42 fulecrumed midway
of its ends upon the top of the standard 41.
At opposite endsof the base are suitable posts
43 and 44, which sapport the respective cross-

bars 45 and 46, with grooved pulleys 47 and 48

mounted - upon the ends of the cross-bar 45
and other grooved pulleys 49 and 50 mounted
upon the ends of the cross-bar 46. Flexible
cords 51 and 52 are run over the respective
pairs of pulleys and have their middles con-
nected to the respective terminals of the lever
492. as indicated at 53 and 54, suitable pans or
receptacles 55 and 56 -being hung from the
free ends of the cord 51 and other pans or re-
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ceptacles 57 and 58 hung from the respective
ends of the cord 52. In this arrangement of
the apparatus a welght placed in one of the
pAal for instance, that mdicated 58-—
overbalances the pan 57 and draws the adja-
cent end of the lever from 1its intermediate
normal position in the direction of the arrow,
and to overcome this weight and produce a
balance in the apparatus it 1s necessary to de-
posit a4 corresponding weight in one or the
other of the pans or receptacles 56 and 57.

Having thus deseribed the construction and
operation of my invention,what I claim asnew,
and desire to secure by Letters Patent, 15—

1. An educational device comprising a sup-
port having a cross-head, a lever fulerumed
upon the support below the cross-head, recep-
tacles hung from opposite end portlons of the
lever, and_balances hung from opposite end
portions of the cross-he: ad and inel uding cords
connected to the corresponding uml% of the
lever, and receptacles hung from the other
u*u]s of the cords.

9. An educational device comprising a sup-

port having a cross-head, a fulerum-pin car-

ried by the support below the eross-head, ale-
ver supported upon the fulerum-pin and capa-
ble of beingshifted thereon, receptacles hung
from opposite ends of the lwer, and balances
hung from the opposite ends of the cross-
head and including cords connected to the
corresponding ends of the lever, and recepta-
cles hung from the other ends of the cords.
3. Aneducational device comprising abase,
a standard rising therefrom, a cross-head car-
ried by the top of the standard, a fulerum-pin
carried by the standard, a lever having a lon-
oitudinal seriesof openings for the individual
recepbion of the fulerum-pin, receptacles hung
from opposite ends of the lever, and balances
lhiung from the ends of the cross-head and in-

cluding cords connected to the corresponding

ends of the lever, and receptacies hung from
the other ends of the cords.

4. An educational device comprising a sup-
nort, a lever mounted thereon, and balances
supported independently of the lever and con-
nected to the respective ends of said lever.

5. Aneducational device comprising a base,
a standard rising therefrom, alever fulcrumed
intermediate of its ends upon the standard,
and balances supported independently of the

lever and connecied to the respective ends of

sald lever.

6. An educational device comprising a sup-
port, a cross-head thereon, a lever fulerumed
intermediate of its ends upon the support, re-
ceptacles hung from opposite end portions of
the lever, "md balances hung from the re-

6o spective end portions of the cross-head, each
balance having one end connected to Lhe a -

. ends

jacent end of the lever and a receptacle at the

opposite end ot the balance.

7. An educational device comprising a sup-
port. a lever fulerumed thereon inter mediate
of its ends, a cross-head carried by the sup-
port, receptacles hung from opposite end por-
tions of the lever, intermediately-fulerumed
supplemental levers supported by opposite
end portions of the cross-head, corresponding
of the supplemental Ievers
nected to adjacent ends of the main lever, and
receptacles hung trom the other ends of said
supplemental levers.

8. An educational device comprising a sup-
port, a lever fulerumed intermediate of its
ends thereon, receptacles hung from opposite
end portions of the lever, a cross-head upon
the support,intermediately-fulerumed supple-
mental levers supported by the eross-head and
(]1%1)0%6(] at %ub%mntla"lv 110[113 annlus to the

one (,nd conuec’oed to LhL ad].«.t(,ent u]d ot th(.,
main lever and prm‘”]d(_,d with a I{Ju}ptitde b
its opposite end.

9. An educational device comprising a sup-
port, a main lever fulcrumed thereon, recep-
tacles hung from opposite end portions of the
main lever, a cross-head upon the support,
intermediately-fulerumedsupplemental levers
supported by opposite end portions of the
cross-head and capable of adjustment there-
on., each supplemental lever having one end
connected to the adjacent end of the main le-

ver and provided at 1ts opposite end with a re-
ceptacle.
10. Aneducational device comprising a base,

a standard rising therefromand provided w ith
transverse openings disposed at substantially

right angles to one another, a rod adjustable.

endwmu thmuuh the lower opening, a set-
serew to fix the rod in the opening, a main

lever fulerumed intermediate of 1ts ends upon

being con-
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the rod and shiftable therewith, receptacies

hung from opposite end portions of the lever,
a cross-head adjustable endwise through the
other opening in the standard, a set-screw to
adjustably fix the cross-head upon the stand-
ard, intermediately-fulcrumed supplemental
levers supported by the wspwtivu end por-
tions of the cross-head,
lever having one end mnmcted to the adja-
cent end of the main lever and provided with
a receptacle at 1ts opposite end. --
In testimony that I claim the foregoing as

my own I have hereto aflixed my signature in

the presence of two withesses.

FRANKLIN CHRIS ’.lf_' IAN DONECKER.
Witnesses: B
Frep M. WALKER,
Freprg., A. SPrix.
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