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7o all whom 2t may concern

Be 1t known that I, ITceen Woob, a citizen
of the United Stales, 1exuding at Cleveland,
in the county of Cuyahoga and State of
Ohio hive mvented certain new and useful
Improvements 1n Primary I'ducdional \p
pliances, of which the following 1s a speul-
fication

This myention 1elates to a primary edu-
cational apphance ind his for its object the
provision of a device of this chwacter
wherewith the fundimental rithmnetical op-
erations may be objectively demonstiated to
childien, o1 primairy pupils

It 15 an authentic [iel thii the immatwe,
or undeieloped mind 1> more susceptible to
matenial objects which piecent quanfity,
than 1t 1s to (b uacters, such 1= figutcs, which
have meiely quantity sigmific ince therefore
the fundamental prineiples of quantity cal-
culations are readdy grasped when demon-
strated to a child by object li~sopn=

The p1esent mvention provides for the de
velopment of quantity {lunhing by exercis
mg the senses of sight and touch Tl en
ables the child to 1eacdily concenve the 1ela-
t1on of quantites by providing 1 material
objective unit of a given size as a hasig o1
clementary unit and a <ories of unitary ob-
jects of different sizes proporiionatc to the
elemeniary unit By propet arrangement of
the vnitary objects the pupil will appieciate
cach member as a unit havine its individual
relative size Tt mekes possible the combin
mg of smaller units into a large unit whole
m such a manner that the pupil conceives
the construction of the lIniger unit It en
ables the pupil to analyze each umit, f1om
one to an indefimte greater number 1nfo its
component units or paits The use of the
apphance also enables the primary or child
pupil to understand what component umit
remAains when another component umit 1s re-
moved fiom the larger unit whole and to
readily see how 2 given larger unit whole
may be resolved into its equal component
units and to readily observe what pait the
smaller unit 1s of the larger umit whole of
which 1t 18 one or more of the equal compo-
nent parts The appliance further provides

for the elimination of hap-hazard guessing,
or finger counting on the part of a child
pupil

T have devised an appliance of sumple con-
struction fo1r conveniently demonstiating or
accomphishing these objects

An embodi-

Serial No 515,688

ment of the said apphance 1s illustrated 1n
the accompanying drawing which 1s made
pait of the specification, and to facilitate the
undeistanding of the apphance I have em
ployed similal reference characters to desig
nale corresponding paits throughout the de
scription and 1n said drawing

Iig 11s a perspective view of a 1ack used
as a support for numeions block holders and
the blocks carried theien

TFig 2 illystrates 2 nuwmber of the block
holders, and F1g 3 shows a vanety of blocks
which are employed

In the embodiment of the invention as
lustrated 1 1epresents a supporl hiving a
flat base element 12 on which 1s mounted an
upright 1ack which, for convenence 1s pref
erably inclined backward from the bisc up
ward This 1ack provides a series of com
partments, or parallel vertical channels 1P
equally spaced by division members 1¢
These channels are designed for the accom
modation of a series of holder elements 2 of
various lengths which may be made of light
sheet metal of channel formation open at the
top and closed at the bollom as shown al 22
The holders 2 provide carriers or retainers
{or blochs 8 of diffcrent sizes, as more fully
set forth hereinafter

The blocks 8 are of uniform trinsverse
mensions preferably square but ate of dif
ferent lenaths  An elemeniary umt block of
1 predeternned size heing adoptcd  the
length of each and all the blocks employed
1~ 1 certain proportion to the lenuth of the
elimentary unit I or the purpose of clain
fying the explanation assume one 1nch
squarc ns the elemenfary unit The present
embodiment provides 2 capacity of lwenty
Pfour 1ack compartments of an equal height
of sav twenty four inches Tn this instince
a total of eighty seven blocks and twentv-
four holders aie used The holders range 1
height {from one inch to ind mcluding twen
tv four mches while the blocks are 1n se
ries as follows —Twenty four 1 inch high,
twelve 2 inches eight 8 inches six 4 inches,
five 5 imnches four 6 and fouwr 7 inches high,
three 8 and thiee 9 mches, two each 10 11
and 12 inches, and one each of 13, 14, 15, 16,
17 18 19, 20, 21, 22 23 and 24 inches n
height

Referring to Fig 3 the dotted lines denote
that block 38® 1s three times as long as block
3= and that block 3¢ 15 eight times as long as
block 3* The holders are hikewise propor-

50

65

80

85

95

100

103

110

————————



10

18

25

30

45

40

45

60

1]

60

REF ID:A70438

o

3

2

tioned, as sboq n m Fig 2, in sequence mul
tiples of the elementary unit

The blocks 3 are adapted lo fit m the
holders 2, and are displiyed by w1 mging
the holders in the rack 1, 1s shown in Thg 1

The primary stage of instiuction by
means of the mmproved appliance indludes
the pievailing upon the dnuld to arrnge
the blocks 1 the holders, or to build up fike
down, and compate various combinafions
Thas 15 easily brought ahout as 1t 15 more o1
less amusing to the child This amuscment
imnterests him so thit it mmpr <ses on his
mind the results of the different combma
tions and these re<ulls aie olject demon-ira
tions of tle fundamenial aiithmetical op
erations

The following are examplee of
operations

(a) The pupl arrances a 3 inch block be
gide 1 3 1nch holider and then plices 2 2 1nch
and a 1 inch block 1n the Liolde this showns
him that the combined guantitv o1 the 2
mch unit 2,ad the 1 inch unit 1s equal to the
3 mch unit, or that 2 wnd 1 equal 3

() Tn an 8 mnch holder the pupil plices
5 inch block and a 3 1n block he 1 then told
to remove the 3 mch block and he obscives
that the 5 inch block 1emins which denotes
that 2 3 inch unit talyen f1om an 8 inch vt
leaves 1 5 inch unit, and that 5 and 3 equal 8

(¢) A two inch unit 1s placed 1 2 10 neh
holder and the pupl fills the holder with
other 2 inch unit«, he then <ees that 5 of the
2 1nch umis completely fill the 10 inch
holder, and thetefoie 1s made wware that 5
{imes 2 equals 10

(d) Removing the 2 inch umts which huve
been placed n the 10 1nch holder and <ep1-
1ating them, the pupit 1s made to under tand
that the 10 inches 15 made up of 5 equal
untis or 2 imnch blocks, and that 10 may be
divided 1nto 5 twos

(¢) Beside a 3 1nch bloek the pupil plies
thiee 1 mnch blocks in a 3 mnch holder and
obceries 3 as 1 unit whole, rmoying one of
the three blocks he «ces that he hws tikin
ol the whole umt, and by removine two of
the blocks he has taken % of the whnle unit

The ahoyve arc but a few of the mnumer
able sumple problems or primiy arthmet:
cal operations that mauy be objectively
demonstiatesl by the wirangement of the
b'ocks and holders Vinous combmations
may be exhibited in the 1ack whae com
patisons may be made, and the difftient op
erations explaned by teachers to clisse-, o1
mdnidual pupils

While the present embodiment of the ap-
pliance provides for 2% holders, 87 blocks,
and a supporting rack 24 units high and
hiving 24 compartments 1t will be under
stood that these quantities ue arhiliary that

111ous
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the capacity of the appliance may be n
creased, or decreased t}fmt the elementary
unit block may be of different dimensions
than thal specified, with the multiple umt
hlochs dimensioned accordingly, and that
therte may be other changes, o1 diversions
f1om the foregoing specification without de
parting fiom the spirit of the invention or
the scope ot the clums

Having described w1y inveniion, what I
clam and desire {0 secure by Letters Pitent
18

1 In w cducationil appliance 4 <erws of
blocks of uniform given dimensions whid,
are used as elementary units and t series of
blochs having tiansverse dimensions equal
1o thos¢ of the elementary units and having
different length dimensions of increasing <e
quence multiples of the length dimension of
n elementary umit block, the seconl serus
compusing groups of differunt lengths
detamuned numhbr of blocks being twice the
length of an elenentary umnit block a deter
mined number bemng three times the length
of an elementary block, and so on mmdch
nitely 1n scquence there being 2 deteimind
number of like blocks m ¢ 1ch group wnd (i
length dimensione of the blocks m each
group hemng a multiple of the length dimen
sion of n elementury block, and a series of
holders for the blor ke, ga1d holders being of
dulerent lengths coiresponding to the
Iengths of the blocks 1 both the fiist, and
sccon serics

2 In n edneitional r1pplhiame 1 -eries
of blochs of umiforia given duprcnsions
which a1e used s elemcntity units nd
<«e1lts of bloths having transvirse dimen
«1oms equal to tho e of the ¢ enwentuy units
and having hifferint length dimensions of
mareasmg  sequence  multiples  of  the
kngth Jdim nwion of wm elementary unit
blork the cciond serie comprising groups
of different length< a dctermuned number
of blocks being {wice the lingth of n ele
mentary untl block 1 detammed nunbo
bemng threc times the lcngth of n el
mentary black, and <o on mdefinitcv m <e
quence thare bemng 1 dite mmel numbee
of like blocls 1n each group mid the Tength
dimersions of the blecks 1n e ¢h gioup hemg
t multiple of the Jength dimension of an ele
ment uy unit block a serles oy holders for
the blocks <aid holders beng of Qifferent
lengths coiresponding to the leneths of the
blocks 1n both the fizst and second series,
md 1 supporfing 1 ek provided with a series
of open compaitments in which the holders
are_adipted to side far displiving <and
holdeirs and the blocks raryicd theremn

In testimony whereof I aflix my signature
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Io all uliom 1t may concern

Beit known thit I Roy Davip Mrrcnce,
a catizen of the Uniled States, and a 1esident
of Sandusky, m the county of Ei1e and Statc
of Ohio, havc invented 4 new and Improved
Educational Device, of which the lollowing
18 a full, clear, and exaet deseuplion

The purpose ol the mvention 1s to provide
a simple deviee to assist 1 teacher in mstiuet-
g a clss 1 mathamaties, particululy m
addition, which device will save the time of
a teache1 1n dictating problcms and the time
of the studenls m wutmg thum, it bang
possible for the toacher to quickly wd aceu-
rately designate the boundarics of figures on
a chart 1o columns, the figures within which
columns are to be addcd, and for the students
to locate wnd r1ule oft the boundaries without
myury to the chart

A further purpose of th¢ mvention 18 to
provide a device of the charicter described
which will be vay simple, casily understood,
and 1eadly hqnd]ycd, and which can be con-
x]renllentl;} held 1n the lap ot placed flat upon a
desh

The mvention consists m the novel con-
stiuction and combinition of the scveral
parts as will be heremalter fully et forth
and pomnted out m the clauns

Refeience 1s to be had to the iecompany-
mg drawings, forming a part of this speaafic-
tion, 1 which similar chatacters of refercnce
wndicate coriesponding parts mall the higures

Figure 11s a plan view of the unproved de-
vice Fig 215 a longitudinal section tiken
practicily on the hne22ofTig 1 Thg 31s
a perspective view of one of the adyustible
defining-arms employed, and Fig 415 a lon-
gitudmal section through one of the shdes

A represents a iriume comprising a bottom
membcr 10, a top member 11 and side mem-
bers 12 and 13, and wathm ths frame a chart
B 1s located, held i plice by a swilible back
B’, secured by clamps B? or thewr equiva-
lents, as shown 1 Fig 2 This chart B 1s
ruled 1n a series of ¢olumns, and each column
contams 2 series ol single figuies arrnged
onc below the other, the figures on the chart
bemng 1n alinement both v ertically and trans-
versely

The figures i the columns of the hody
portion of the chart are promiscuously a1-
ranged, but at the upper edge of the chat
adjacent to the innax edge of the upper mem-
ber 11 of the fiame a borizontal defining-

column 14 13 produced divided nto ertical
columns coiresponding to the bodv-columns
on the chart anH 1cading thezewith Ineach
space thus made 1 the defining-column 14 a
gurc 1s produced, and these figures read
consccutivedy from 177 to any gnven figure,
and the smd defining-column 14 18 duphcated
at the hottom of the c¢ht, the lower column
bemg designated at 112 At the left-hand
sude cdge of the chart 1 vertiea] designating-
column 15 1s produced wnd at the right-hand
edge of the chait a corresponding designat-
mg-column 15% 1 located These columns
are divided 1nto spaces having figures read-
mg from the top downw ud consceutively
from 1’ {v any desired number
Paiallel undercut grooves 16 and 17 are
produced 1 the {1ont 1 1ec of the upper fiame
member 11, extending from end to cnd of said
member, and pqrnlleT longitudimal undercut
fmoves 16* and 17* a1e produced m the outer
ace of the night-hand side member of the
frame, and these lattc1 grooves extend fiom
the upper member 11 out thiough the bottom
end of the sud side member, 1318 lustrited
mIig 1 These grooves 16 ind 17 162 and
17" are of hihe cross-sectional shape nd they
may be T-shiped in cross-section, but
usually they e given a eicscent shape
(Shown in Fig 2)  In connection with (he
sud f11me two definmg ums ot rulers ¢ ind
C’ extend from the upper portion of the
frame to the lowcr portion thereof, wnd thewe
defining-arms are preferably made of thmn
flat met il—for (xample steel—and the side
edges of the wms ate pualldd and strught
The hodv portions of thesc arms are brought
as close as conyvenient to the vutet face of the
chart ind the upper ends of said arms ave
cuived upwardly and then carred over the
outcr face of the upper frame member 11, as
shown at 12 i the diawmgs Fach of the
said arms o1 1ulets C and €V 15 provided with
a shde 19, secured to 1ts under face at its
upper end, the said shdes having the same
cross-sectional shape as the grooves 16 wnd 17
and 16" and 17¢, and said shdes for the rulers
(' and (Y a1e made to enter and are adjustable
onc mm thc groove 16 and the othar in the
groove 17 “For convemence m moving said
aims each aim 18 provided with a butto 20
or its equrv alent at its upper end In con-
nection with the wrms € and ¢/ and ciossing
the said arms two transverse defining-arms
D and D’ aie employ ed of the same construc-
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tion as the ums C and €7, but the slides of
the arms D and I) have movement in the
unde1cut groos es 16* and 172 of the frame

The free ends of the longitudinal shides C
and ( extend nearly to the inner mugin of
the lower member 10 of the frame, and the
mner ends of il ¢ transverse aims D ind D’
entend practically to the mner edge of the
left-h lng side member 12 of the framc
These arms C and ¢, Drand D’ may be plun
but prefcrably the ums C and ¢ have a ver-
tically-1eading scale of figuies 1 the vertic il
defining-columns 15 and 15%, while the trans-
verse artms D and D’ hive transversely-te 1d-
mg scles of figures thaeon 1eading the same
as the figuiesn the upper: nd lowet defining-
columns 14 wnd 142

Each shde 19, 1s1s1llustrited m Fig 4, 1»
provided with 1 downw udly-bowed spring
19 al 1ts under suifuce, usually held m posi-
tion by clips 19%, car1.ed down from the ends
of the shdes ﬁ} means of the said springs
192 the irms cirtied bv the shdes ate kept at
right angles {0 the frame 1n which they work
and are nol easly moved m janred from
place when adjusted

In the operition of this device, exch pupil
bemg provided with one of said devices and
the teiwcher also with one, the tewcha wall
set the longitudnal arms ai predetermined
figures 1n the upper and in the low er defining-
columns and the trinsverse arms to cert un
figures 1n the longitudinal defiming-columns
15 and 152, calling out these figures to the
class  The students of the cdiss will then
make 1 corresponding adjustment ot the sud
arms upon theu chaits, and the figures to be
added ue thus contamed within the fiddd
bounded by the sud wrnws  Thus wn unlim-
1ted numl er of examples can be given out
and mdicated on the chart v.ithout mutil it~
ing the same and saving the tinw of die-
titing the figures and the tume of wuting
down the figutes In oider that the hce
ends of the deflining arms or 1ules shall not Le
1 the way of the user of the device, 1 guide-
rod 21 1s secured to the frame and is aiched
over ihe ends of the longitudinal 11ms C and
C’, and 2 sumlar rod 22 1s arched over the
fice ends of the trinsverse arms D and D’

I desue 1t to be undeistoed that I do not
confine myself to the location of the grooves
m the f1ume, as they may be difterently
placed without departing from the spuit of
the mnvention

Having thus described my invention, I
claim as new and desue to secute by Letters
Patent—

1 In an educationil device, a chirt con-
taming columns of figuies, and defining-ar1ms
which extend over the chart ind e mountcd
for independent sliding moy ement, sundry of
them longitudmally ind others tiwnsversely
1elatively to the said columns of figures

2 In an educationil device, o chait con-

taming columns of figures and defiming-arms
mounted Lo shide over the chart, transyersely
and longitudmally relatively to the columns
of figures, sud arms being in pairs but each
arm being capable of independent movement,
the wrms of one pan crossing the irms of the
other pair

3 In wn educational device, a frame, a
chut within the sud fiame, eontaimng col-
umns of figures, and longitudinil ind t1ans-
verse definng-irms adjustably mounted in
the sud fiame, the said arms extending over
the said chut, the longitudinal aims from
tup to boltom and the transverse arms from
side to side

4 In in educationiy] device, 1 frame the
upper member wheieof 1s provided with un-
dercut grooves 1n 1ts outer face and the side
member with coiresponding grooves, and
transverse wnd longltudmaf defimng-arms,
cich arm bemng provided with a spring-con-
tivlled shde at one end wnd 1 knob 1t the
sime end, the slides of the longitudinal 1rms
bemg dpled to enter the undercut grooves
in the top memnber of the frime and the shdes
I the transverse arm to enter the undercut
grooves in the side member of the fi ime

5 In an cducational device, a frame hav-
g undercut grooves mn one of its trinsveise
members wnd cortesponding g100v es 1n one of
1ts side members, a chart held in the said
f12me, having upper mnd lower defining-col-
umns 1eiding 10 consecutive figures com-
mencimg with “1,” and longitudinal mai-
ginal defining-columns likewise 1eadmng m
consecutive figures commencing with © 1,
the budy purtion of the chart being provided
with columns m wluch figures wre promiscu-
ously produced, longitudinal and tinsverse
defnmg- 1ms, each defiuing-irm being pro-
vided with 1 shde 1t one end and a knob 1t
the same end, the slhides correspondmg m
cross-section to the cross-section of the said
g100ves, the shides of the longitudinal arms
being .Ld{ustable m the tiansveise giooves
and the shdes of the tiansverse aims 1 the
longitudin il grooves, the {1 1nsyeise arms ex-
tending fiom side to side of the chirt and
the longitudinal aims from top to bottom
thereof, the tiansverse a1ms hiving a scale
of figures produced thereon corresponding
to the rewding of figuies 1 the upper and
lower maigin i columns and the longitudmal
armshiving a scale of figures produced there-
on corresponding to the figutes 1n the said
marginal columns of the chirt, and guards for
the f1ee ends of the said arms

In testimony wheireof I have signed my
nime to this specification in the presence of
two subsc11bing w1tnesses

ROY DAVID MITCHELL

Witnesses
1 W BoorMmizr,
FraNnn F LANGWECLY
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