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J o all 1.olwm ~t nun1 r nnrcrn 
Bert known th·n I, Hr:LE:r. ""\Yoon, a Cih7en 

of the Umted States, le"'rdmg 'lt Cle,ehnd, 
m the county of Cuyahoga 'lihl Eltate of 

6 Oluo h 1' e un en ted cert,un new and useful 
ImpiO\ em<.nts m Plllll'lq rJuL .twnal \_p 
ph'lnces, of wh1ch the folio\\ mg rs a speu­
ficaiwn 

Tlus un entwn relates io a prrmar) edu-
10 catwnal appb .. mce tnll h 1s for ris OUJCcl lhe 

proVJswn of a de\ Ile of tlu::. ch n 'ldcr 
where\\ rth the funJ 1mcntul lnihlllebcal op­
eiailons may be obJecinel} clemonstLlted to 
children, 01 pnma1 1 pupils 

16 It IS an authentic f 1d th tl the unmatm e, 
or nnde' elopc(l Imntl h more susceptible to 
mateual obJect"' \duch pH'~lnt qu'lntily, 
than It rs to <.h l1 'lctei "• such 1c:.. figmco:, wlnrh 
have mereh quanht1 s1~.nnhc mce thrrefore 

20 the fund 'lmental punr1ples of quantlt) cal­
culahons are readth g1 as)'c(l "hen rlemon­
sbated to a dnlrl b) obJer1 lv-~OP"' 

The p1esent 1menhon p1<•\Ir1e<: for ihe de 
'elopment of quantJt\ tlwrl-mg b, e'.ei r1s 

25 mg the senses of 'llght 'lncl touch n en 
ables the clnld to H'acllh concenc ihe rela­
twn of qnaniltes b") pt0\Icl1!1g 'l ill'ltPJ o'll 
ob]ectn e umt of 'l O'l\ en SlZP 'lS a h'lsls 01 
elemental v umt 'lnif 'l <=l'rH'S of u.mht} ob-

>0 Jects of dJ:ffetent s1zes proporlwnah to the 
elementary umt B1 propel 'lrr'lngC'ment of 
tlw Pmhry obJects the pupll will 'lpprc>Piate 
each member _as 'l mnt h'l\ mg Jts m<hv](hl'll 
relatne s1ze It m(lkes poo:sJhlc the tomhm 

35 mg of sm'lller nmt<: mto 'l laq!C' nml whole 
m snch a manner that the pnp1l ron<~en es 
1he constrncbon of the hrgc1 umt It en 
ahles the pnp1l to analyze e'lrh umt, lrom 
one to an mrlefimte gre'lteJ n11mher mto Its 

40 component umts or parts The use of the 
'lppllance 'llso en'lbles the prirn'lry or ch1ld 
pnp1l to nnderstand what component umt 
rem'lms when another compon<'nt nmt IS re­
mowd f1om the hrger umt whole ancl to 

46 rcachl} see how 'l gr>en l at get umt whole 
rna) be resolved mto Its equal component 
umts and to re-Hhlv obsene what part the 
sm'lller umt rs of the larger nmt whole of 
whrch It IS one or more of the equal compo-

50 nrnt p'lrts The apph'lnPe fnrtlwr prov1des 
for the ehmm'ltion of hap-h'lzard guessmg, 
or hnger countmg on the part of a ch1ld 
puprl 

I have devised an apphance of simple con-
61l strnrtron fo1 con,ementl} clemonstr 'lhng or 

accomphshmg these obJects An embodi-

ment o£ the said apphance Is rllusltated m 
the accompanJmg dra,,mg winch IS m'ltlC' 
part of the specification, and to facilitate the 
undast_aiidmg of the apphance I h,n e em •10 
plo)ed smular teference chai.tdets to dc..s1g 
nate couespondmg pails tluoughoni ihe de 
scuptwn and m S'lld dr'lwmg 

Frg 1 rs a perspectne uew of 'l rack uc:e,J 
as a support tor nnmerons block holders an<1 115 
the blocks earned ther em 

Ftg 2 Illustrates 'l munbet of the block 
holders, and Frg 3 sho" s a 'a net} of Llod~.., 
"h1ch are ~mployed 

In the embodiment of the m\ cntwn as 70 
rllustr'lted 1 represents a support h 1\ mg 'l 

flat base element J" on "luch JS monntc<.l 'ln 
npught 1 'lck whrch, for com emence 1s pre£ 
erably mclmed b'lckwanl from the b1sc up 
W'li d Thrs 1 'lclr pr oucles a sen<'s of Pom 75 
p'lrtments~ or parallel Hrhcal cli'lnnel" P 
<'qu'llly spaced b) chv1s10n membeu:, 1 c 

These channels 'lre des1gned for the 'lccom 
modahon of a series of holder element<: 2 or 
v'lrwus lengths which may be m'lde of hght so 
sheet metal of channel founahon open at the 
top and closed 'lt 01c boiiom 'lS o:hown 'li 2n 
The holrlers 2. pro\ Ide c'lrriers or retamers 
for blod,c; 3 of Ll1:ITuent SI7ec;, as more full3 
set forth herema Fter fl~ 

The blocks 3 aJe of umi'orm h m<:H'lSl:' rh 
men<:JQns ptefeJ'lbh o:quare but 'lll' of d1f 
ferent lengths An elemeni'lt 1 umt hlnd>: oF 
'l precletermmerl SI7e hemg acloptr rl tlH 
length of each and 'lll the blocJ,s rmplo1 r(1 10 

h 1 cerhm propmtwn to the len!!lh of the 
ehmcnta11 umt lor the pmpo<:e of ch11 
f} mg the e\:planat1on 'ls~ume one mch 
<:quare 'lS the elemenl a1' umt Tlw prro:cnt 
emhocbment pro\ rdes 'l rap'lcJt, of 1 went 1 !J5 
four 1 'lck comp'lrtmPnt<., of 'ln el'jn'll lwight 
oi' sa' twenty fonr mches In thi<: mst mre 
a total of eight} seven blocks and h' entv­
fonr holders a1e used The holrlrrs range m 
height from one mch to md mdndmg twen 100 
tv four mehec; "lule the blocks 'tre m se 
rres as follows -Twenty four 1 mch lugh, 
tweh e 2 mches erp:ht 3 mches SJ\: 4 mches, 
five 5 mches four 6 •mel fom 7 mches h1gh, 
three 8 and thtee 9 mches, two each 10 11 105 
'lnrl 12 mches, and one each of 13, 14, 15, 16, 
17 18 19, 20, 21, 22 23 and 24 mches m 
he1ght 

Referrmg to Frg 3 the dotted lmec:; denote 
that block 3b IS three hme::; ac; long 'lS block 110 
~" and that block 3c IS e1ght hmes as long as 
block 3a The holders are hkewrse propor-
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bom:..d. 'lS $o}vn m F1g 2, m sequeme nml 
tiples o£ the elem.entatJ umt 

The blocks 3 'l:rP 'lnlph rl lo fit 1ll the 
holders 2, anrl 'lie lh~pltjc.J L'r u1 mgmg 

IS the holders m the rack 1, 1c:; sho,,n m Ji tg l 
The primal) stage of lnsh Ul tlon bv 

means of the Impro\ ed appllance mdmles 
the pte\ailmg upon t.he duM to au mg<:> 
the blocks 1n the holdeJ.s, 01 to build up t 1l ... e 

10 down, ancl comp'l.1e 'auous combm'lhons 
This lS easllY broug-ht. 'lhout 'lS 1t I'> moH. 01 
less amusmg to the chihl Tlns amn .... ( nwnt 
mtetests hun so th tt It 1mp1 .... c;es on Ins 
mmd the results o£ the thfferer1t comhm,l 

liS hons anJ these re'-ult S ell e OlJ]elf demon-.! I cl 
hons of tl e fundament'll anthmPI H''ll op 
er'lhons 

The £o1lo\\ mg are e"'lmpl<:>c: of ,1 Ions 
oper'lhon"' 

20 (a) The pup1l 'lrran!!'es 'l '3 mch blork be 
side 'l 3 mch hol•lPt •mrl tlu11 phces 'l 2 111lh 
and 'l ~ mch Llock m tlw }tolrlf' tlus c:;ho~-, 
lnm that the combmc:'d qnanhh 01 lllP 2 
mch umt 'l,1Cl tl1e 1 mch umt 1s equ'll to thP 

26 3 mch umt, or th 1t g mtl 1 E'C]U'll '3 
(b) T n 'ln 8 mch holrlel" the pup1l pi H'<'c:; ' 

5 mch block 'lnrl '1 '3 m hloclr he:' 1 then t.,,].l 
to remo\ e the '3 mch block and he ol!Ht 'es 
that the 5 mch block 1<~m uns "l11cll •lc:'notl ... 

30 that 'l 1 mch umt tal..,ln f10m "n R 111r h nmt 
le'lT"C$ '1 5 mch umt, anfl. th'lt 5 ~mel 3 equ'll ~ 

(,.) A t"o mch umt 1c:; pl'lcerl m 'l 111 tn• h 
holdet and the pup1l fills the holch r "1t h 
othe1 2 mc>h umt .. , he- thPn -.ee'3 lh'lt 5 of the 

J5 2 mch umts complet<>h fill the 10 mch 
holder, 'tnd therefme IS m'l•le t" 'Ire that '> 
hmes 2 eqn'l1& 10 

(d) RemO\ mg tht• 2 mc>h umt"' "lw h h 1' e 
been phcerl m the 10 mch holrle1 'lnd "'e']H-

4.0 I'ltmg them, the pup1l1s m'lclc:' to unde1 t'lJhl 
th 1t the 10 mrh~ 1'> m'lCie up of "i eqn'll 
umls or g mch bloc>k~, 'lml th 1t 10 Ul'l) he 
dn Jnefl mto "i twoc:; 

(e) Besule c1. '3 mrh hloc>]~ thP pnp1l p]HPS 
46 tlnee 1 mch blocl .. c; m a ~ mch ho1cle1 'lnrl 

obc.er' es 1 'l c. 1 umt whole, n mm mp: one of 
th<> three LlOll~ h<:> <.eec: lh tt he ]J ts ltl .. n ' 
of ihe whole umt, .]nrl h\ remoT"In.!! ho of 
the Llock::. he h'lc:; t'lken ~ of the \\hnle umt 

50 The aho\ e 'lrl but a £e" of the mnnmer 
'lble cumple problemt- or punnq '1r1thmlt1 
cal operations th'lt m t"\ be obJertn ely 
demonstJ 'l1e,l b' the 11 r'lngement of the 
b1ocl...s 'lncl holc1:ets Vnionc:; rombm'ltlllns 

55 ma1 be e-,:lnbited m the 1 'lck whue com 
pailsons may be m'lde, 'lnd the d1fFu<:>nt op 
enhons e'i:phmed b, te'l<'lwrs to <.l1sse ... , or 
mcln 1ch1'11 pupilc; 

Whrle thP present embodnnent of the 'lp-
60 ph'lnc>e pioT"Ides for 24: holder!, 87 blotks, 

anfl. 'l suppo1 tmg rack 24 umts lup:h 'lnd 
h tvmg 24 comp'lrtmentc: 1t "111 hP under 
stood th'lt these quanhhe= ne arh1h uy that 

the car.actty o1 the c~.ppllance may be lll 
creasec, or decreaseu1 that the eleulCniaiJ 65 
umt block ma1 be 01 d1fferent dimensiOn~ 
than th ti opectfied, w1th the multiple umt 
hlocl ... s duuenswned accordmgly, and that 
the1e m'ly be other c.hanges, 01 dners10ns 
:Clom the £oregomg spec1fic.thon Without Je '10 
p'litmg £1om the 10ptr1t o£ the 1menhon or 
th1.. scope ot the cl mns 

Haung de~eubc:>d hlJ ime-nlwn, \\bat I 
chun and clte>c:;Jre to bel.Ure bj 1 ettel'> P ttent 

w " 1 In m tdu~.atwn 11 'lpph'ln~.e 'l -.eul'"' ol 
bloc.kl: of um form gn en dunenc.wns "lud 1 

are u&ed as elemental) umts and 1 &elll"- of 
blocl ... s haung b.tn~Hrsc rhmen&IOns equ'll 
to tho::.t of the element '11' umtc; and ha\ mg 80 
ch:lfeJ ent length chmelhlOn"l of mclc'l.c:m~ '-C 

queme multipk& of the lenl!th dtm(>IlC:lOll or 
n elunent'llJ nmt L1 ocl~, t.hl secon 1 SE'lllS 

Lompusmor g1oup':l of thffetLnt. length::. 1 
cletunune~ numl•u of Llotk& bPm~ t\\ Jle the 85 
lengtl1 of '111 elen~ent,uj urut blocK 'l deter 
nuned numhet hemg three hme::. the len~th 
of an element'\ I'\ Llock, 'lnJ so on mckh 
mteh m sLqneme lhete bem~ 'l deteimllll .. •l 
numbet of hl .. c:' Llolk& m t 1ch g-10up tn1l ,ltl 90 
length dimc>nc:;wnc: o£ the blocks m e'lch 
g10up hemg ..1 multiple of the length clm1tn 
::.wn of m ekn.ent'li~ block-i and a seues of 
l1ol,l<:>rs for the hlo• J..c:;, S'lid holders bemg of 
d11ferent lengths couespondm!! to the 95 

length::. of the block"' m both the fh c:;t, and 
::.cconrl sencs 

2 In 1n e1lnc1twn'll l,lph'llll"' 1 .... eries 
of bJocl.s of urufou .. 1 gn en 1 htl'C ns10ns 
winch 'lH. used 'lS eJem<.nt n' umt.... mtl 1 

100 

c.ent::. of Llod .. .., h'l\mg transHt~t> 1ltm<:>n 
'-lone:; ef].u'll to tho E' of the c entLnt u 'r untie; 
aml h'l' mg chlT.~'ll nt leng-th tlmlen .... lolh of 
muPa<>mg sequc>nC(' mnlt1pl('.... of the 
ltn:-th 1hm n~wn of m <>ltm<:>nt tn 1.1111l lO'S 
bloc>k the 'u otHl ~lll"' 1 ompil'-lllL g'tonp• 
of chffeii.'nt }pngth.. cl clt ft.>t Tillllf'•l ntii!IIJCl 

of hloc:'kc; bung t" 1<'<' the lc •1gth of m f'lP 
ment'll\ nmt hlod~ 1 <lc:'tUJYJ.mul 11111 thtt 
hemg thrPl bmes the ltuglh of m "h. 110 

ment'liJ blod.::, 'lntl "0 on mrlefilllh h m <-c 
llnente thu (' b0m,g- 1 ckte mmt> 1 numlJl r 
of hl~e blocl·" m e'lch group mel tl11 1E'n<;!,"lh 
dimel'Sionc; of tlw hl<'cltc:; me •t h gt 011p h<:>ii1g 

115 \ mulhplt of J111 ]('11!!"1h d1metLC.l01l of an ele 
ment tn uml blolk 'l seu~:>c; ell holdc:'I.., for 
t.he bloci .. ., "'lid holder::. be•nJ! of d1ffuent 
len~ths rmrespomlmg; to the len.!!ths of the 
bloc.kc:. m both the fb c:;t 'lnd bel oncl ser1ec., 

120 mt11 c.uppm tmq 11ck pro' tded "tth a se,.Jes 
of opc>n romp'li tmentc, 111 wh1ch thE> holdf'rc:; 
'lie a<hptPd to os1 u1e f.o1 cl1c:plnmg- c:arrl 
holrle1s uncl the lJlO< I .. s • 'lrpul th1>1em 

In testlmon"\ whezeof I 'lffi~ m' c:;Ignature 
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1o all ulwm zt 1lln1J cm~a1 n column 14 1'3 produced dtvl<lccl mto 'ex heal 
Be It l'"no\\ nth 1t I Ro1 DA \ ID l\hTCII"CLI, columns conespomlmg tu th( boch -<.olumns 

'l. Citizen ot the Umtcd St tte:o, 'lml a leSident on tht dnrt and Itnchng thue\nth In e'lch 
of S'lnclusl'"), m the counh of Ene 'lnd St ttL sp'l<'C thu<s made 111 the defmmg-column J.1 a 

5 of Olno, hau 111\ en ted 'l. DL '' and Improved figure IS produced, and thL&L figUics re1d 6o 
Educ'lhonal De' l<.e, of "ln<'h thL iuilO\ung consecutlv<.h from 1" to an) gn en figure, 
1s a full, cleu, 'l.nd e'\.tct deS<'llpium 'lnd the S'lid defunng-column 1-1 1s duplicated 

The purpoc::e oi thL 1mentwn 1s to ]110\IClc at thL hottom of tht th nt, t.hL ltl\\er column 
a simple de' 1ee to a&s1st 1 te.1rhu m mstl uct- bung dt.s1gn tte1l 'l.t 11" At tht left-hatHl 

1o mg 'l chs& m m'ltlllm lite<~, p'lrhntluly m s1de Hlge of the dn1rt 1 vertH·tl <le:oJO'n'lhng- 65 
'idchtwn, \\hl(h de, Ice \\lll "'lH' Ua hme of column 15 1s p10duced md nt the r1g~1t-hmd 
a te'lchN m chctntmg problems 'lnd tht tune edge of the rluut n <.orn•.,pondmg d<.bignat-
of tht stuclentb m "utmg thun, It bong mg-column 15" lb locatul 1 hL:oe columns 
possible for thL tt 1chtr tu qmcl'"h U11l dC<'U- are cln ultd mto spo.c<.s ha,~mg fi~ures read-

IS r'ltth deblgDc1tL tln bounclu1<.<~ of fibures on mg from tht top tlu\\D\\ u<l con.,ecuhvel) 70 
'l rlnrt m columns, tht f"IgUH!S \\Ithm \\luch from 1' tu any dtsired numher 
column:. o.re to be adtlu.l, and fm tht :otudcnt-. P:nallel undC'1eut gwm e:o l 6 and 17 'lre 
to }O<'att tnd lUle ofl tht houndanes \Ht}wut produced In tlu> f10nt ilC< oft he uppC'r f1 'liDe 
In JUlY to the dtu t member 1 1, e\..t<.ntbn<r hom end to <.nd of :oni<l 

20 .A fmthex purpo<~e of tht ID\ent.wn I" tu member, ,md p'lrallel longitmlmal undercut 75 
prov1de 'I. de' ICe of tht clutnctl.'r desert bed g10oves 16" and 1i11 me piOclmeu m the out ex 
\dnch \Hll be voy snnplC', <.a&Il) undero;;tooJ, f'lce of thL 11ght-lumd stde member of the 

~ 1 ancl Ie'lchl) h'lnclled, and "Inch cnn be wn- frame, 'lnd the<~e latto grooves e"\..tcnd fwm 
vementl) held m tht lap 01 ph<'ed flat upon a the upper member 11 out tlnough the bottom 

25 desk end of tltL :owl sxde membu, l<~ ts Illustrtte<l 8o 
The mventwn LOill>lbt:o m thL no' c1 um- m F1g 1 1 ht .... L gi oo\ es Hi mel 17 16" and 

shuchon and combuntwn of the bner'll 17~'lreofhh.ecross-scettonal<shnpE' mtlthC') 
pc1rt:o 'lS "Ill bt hei<'m'lftt 1 full) .,l.'t fo1 th Dl'l) b<. T- .,It lpE'd m cro<ss-scct10n, but 
and pomted out m tht chuns usu'llh tht' 'U<' gn en a eH '3<'ent sh,tpt 

30 Reference IS to be held to tht trcompm)- (Sho\\U m Jqg 1) In <'onnC'ctwn \Hth tht 85 
mg t.ha\\ mgs, foumng a put of tlu:o bptufit 1- b n<l f1 tmt t\\ o dt'fuung um<~ 01 rulers(' md 
hon,m\\lnthbmuhrthatactubofrefeunre (' e"\..tLnd from tht uppC'r porhon of the 
mchc'l.tt eoneqpondmgp'lrh malltht hgme::. fnme tu fht lo\Hrporhon tlurcof, mel thl,.,e 

F1gure lts a pl'ln 'Ie\\ of the nnp11n ed de- definmg-'ltm., 'l.re ptefer'lbh madE' of thm 
1 35 VIce Ftg 21:. 'l longthuhnal seetwn hktn Iht mtt tl-fcn <. '\.'lmple <~tLd-an<l tlw sule 90 

pra<.tic\11) ontht hne22ofFla 1 F1g 3Is edges of the um., 'lie punlld nnd bttught 
'l. J:lt>rspcctive Yle\\ of onE' of fttL adJUSt tble I Tht hodv pmtwn:o of the::.t 'lrtns are hrought 
defimng-arms emplo) eel, and Flg 4 l'S 'lIon- 'lS clo:oe 'lS COil\ tment to tht uutet f'lte or the 
gttudmal sectiOn through one of tht shdes I chart 1ml tht. upper ends of s.ud 'lrms arl.' 

o~-o A represent:. cl trune compnsmg a bot tum cun tel up\\ 'lHlh and tlwn carrwcl o\ er the 9S 
memlJtr 10, 'l top member 11 and stele mem- outu fcl<.e of thL upper fTame mcmbu 11, a:. 
hers 12 'lnd 1 '3, 'lncl w1tlnn tlnb frame 'l eh.ut bhown 'lt 11;: m th£ tha" mgs F'lch of the 
B IS loc'tted, hehlm pl1re b\ 'l bUll thle b'lck smd 'lrmc:; 01 1 ule1:o C and C' I<; prov1ded "1th 
B', &ecur<'d b) clamp<~ B2 or the~r eqmva- 'l shtle 1Q, secured to Iib undN fJ.ce at 1t:o 

45 lents, as sho\\n m Ftg 2 Tlu:o chart B IS uppel end, tht bald shde:o h·nmg tltt same xoo 
ruled m n senes of tolumns, an<l e'lch eolumn cross-sectiOnal sh'lpe 'l'> tht gtoo\ c<~ 16 mcl17 
contam'9 'l. sencs oi smgle figmc.., nn mged 'lnc116~ an<l 17 .. , 'lnd S'liCl qhdes fur the rulers 
one below tht. othu, thL figures on the dnrt (' arul ('''lie m'lde to enter 'lllll arc adjustable 
bemg m ahnement. both' erhe'lll) and trans- I one m tht g;:oove 16 and the othu m the 

so vei:oel) gtoo\ e 17 !•·or convemenct m movmg saul 105 

ThL figures m the columns of tht hod\ I Rims e'lch nun IS prm 1cled \\ tth a but to 1 20 
porhun of the ch'l.rt 'lrt> p10nuseuously a1- or 1b:, equn 'llent 'lt ltb upper end In eon­
r'lnged, Lut 'lt the uppe1 edge of the r h n t 

1 

nC'rhon \\lth tht umc;, (.. and C' ancl e1ossmg 
a<l]'l<'ent to the lllnll edge of the urpC'l mem- tlw SRHI arms t \\0 t tunsverse defimng-anns 

5, bu 11 of tht. fuune a hurt.wnta dcfmmg- D and D' 'l.le emplo) eel of the "<tme constrtll- I 10 
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bon 'lE> tlu .. Ulllb C' nnd f', but the shtleb of tannng tolunms of figures 'lnd defirung-arms 
the .1nns D and D' hau mo-..enllnt m the mounted t.o bhde over the thtut, trane.-..ersel) 
untleu ut groo-.. es 16 .. nncl17a of tht futme and longJ.tutlm'tlly rehhvel~ to the columns 

The f!Ce ends of the longttutlnnl ohdes C of fw;me'3, S'lld 'trm'3 bemg m patrs but each 
5 and C' e'\..tend nearl)' to the mner m ugm of arm bemg cap'tble of mtlependent movement, 7o 

the lm\ er membe1 10 of the frame, 'lntl the the 1rms of one p'lu crossmg the 1nnb of the 
mner ends of t.l e transveise axms D md D' I other p'tlr 
e"\.tend pr'tt ttc'tll) to the ume1 edge of the 3 In m educ'ltwn'tl de' tee, a fTame, a 
left-hmd side member 11 of tht frnn1<.. J chut \\Itlun the bUd hame, contammg col-

Io These 'trms C and C', D ttnd D' 11111)' hL pltm umnb of figures, and longttudm tl tnd t1 anb- 7 5 
but. ptefo 'tbl). th£. urns C and C' havt u 'er- vcrbe defmmg-ums adJustably mounted m 
ttutll)-teadmg scale of fi{!.Uieb m the 'cttlttl thc sud ftune, the sa1d arms e'\..tendmg o'er 
defnung-columns 15 and 15 .. , "Jule the tr<Lllb- the bald ch u t, t.he longtiudmal ailllb ftom 
veise <tllllS D <tnd D' h He tumsversely-Ie td- tup to buttom .1nd the tutnsvexse 'tl ms from 

I 5 mg sc ties of .figm es tho eon I e'ldmg the bllme stde to Side 8o 
'ts the figmes m the upp<>r 1 ud lo" ei defmmg- -1: In m educ'ltlon tl de' Ice, 1. framP the 
column& 14 tnd ua. uppcr member \\heieof Ib puntded \\Ith un-

Each shde 1<), 1s IS dlustnted m Fig 4, lb c'lercut grooves m 1b outer f<tte J.nd the side 
ptovtded 'uth 1 do" n" udlJ -bo\\ ed spung mernbm "1th c01 responchnfO' grooves, ancl 

20 19" at. It~:> under &mface, u&u<tlh held 111 pool- tra.nsvetbe tnd longttudma defimng-arm&, 85 
twn by dtp& 1q~ c.atx.ed do\\n from the ends c1ch arm bemg prouded wtth a sprmg-con-
of the shdc& .tS) me'lns of the satd &prmgb hulled &hde at one end tnd 1 h.nob tt the 
19a the 1rms c nued bv the slides •ne kept c1t s1me end, the shdeq of the longttudma.l ums 
nght angles to the frmne m \\ruth the) \\orh. bemg td tpted to enter the undetmt grooves 

2 'i 'lnd are not. e.a.&tly mo' ed ot Janed from m the top member of thefT nne and the shcleb 90 
phce "hen c~.dJusted m t11e trtmsvetbe arm to enter the undercut 

In tht. ope11hon of this devtw, e1ch pupil groo' ec; m the bide member of the fi tme 
hemg prm Ided "1th onc of bald devices and 5 In an educntwnal device, <1 fr<tme hav­
t.he te tlhet 'llbo \\Ith one, the te tlhu ,un mg untletcut grooves m one of It., trm~:>"\<etbe 

30 set tho longxtudmal armb 'li prerletetmmed memberb tnd conesponchnggroo-..e~:>moneof 95 
figm es m the upper <tncl m the hm er defimug- 1ts bide members, a chnrt held m the satd 
columns 'lnd the tnnsver~:>e 'lrms tu tert un Ju>me, h tvmg upper md lo\\er defimng-col­
.figureb m the lungxtudmal defuung-columns unms Ie tdmg m consetutne figures com-
15 and 15 .. , ctlhug uut these figurCb to the mcncmg With "1," and longitudmal mnt-

35 dass 'Ihe student~:> of the thss \\Ill then gmal defmmg-columns hke\\lse te'tclmg m 
m'lh.e t torrespondmg adJustment ot thL b wl wn~:>ec.uttYl figure~:> commencmg wtth ' I, 
anus upon then ch.ut~:>, tnd the figureb t.o be the bud) P'•l hon of the Lh trt bemg proVIded 
'lddccl tie thus conta.mecl "ttlnn tht fidel "Iih coluntnb m "lmh figmeb tre pt onusru­
houndcd b) the s tid trlllb 'Ihub tn unlmt- oush pttlduced, longitudmtl and h tns-.. erbe 

40 Ited numl er of e"\.'tmples can be given out defuung-nms, each defuung-trm bcmg pro­
and mdtc'tted un the chart '.tihout muttltt- 'Ided \Hth L shde tt one end and J. luiOb tt 
mg the... sanu. ann sa.' mg t.he tunl of tlJC- t.lle same end, the... shdes correbponchng m 
t ttmg the .figures and the tunc of "utmg crobs-sectwn to the ctoo;s-sec.hon of the btud 
do\\n the figmec; In otder tll<tt the hce gi.>ons, Utt ~:>hdes of tht longitudmalttrms 

45 ends of tht defnnng arm& or mles shullHut. Le hemg <LdJU&tnble m the h<ln~:>vei~:>e gioo' e~:> 
m the W'l) of the use1 of the deVIce, t gmde- and th£. bhdes of the ttans~cr~:>e 'tlms m the 
rod 21 Is seemed to the h<nne 'lnd IS niched longttudnul g10o' es, the h m•n exse 'lrms e"\.­
o,~ei t.he end~:> of t.he longttudmal ums C 'lnd tendmg nom side to E.Ide of the dt trt nnd 
C', and 't smulJ.I rod 21 IS niched o-..er the. the longxtudm'tl 111ms from top to bottom 

so fzee ends of the trmsvexsc arms D and D' thezeof, the hait.b"\ erse 'ttms h t"\<mg n sc'tle 
I desne It to be undetstouu th<tt I do not of fi.gme::. J)roduted thereon couespondmg 

confine lll)self to th£. lota.twn of the ~'1ooves t.o the ret mg of figme~:> ill the uppe1 and 
m the :ft tme, as the) may be drfh.zentl) 1 lm\C?l mugm t1 tolumns a.nd the longitudnutl 
placed "\\Ithuut dep'lrtmg from the bplllt of armslnvmg a scale of figureb produced theie-

5 ~ the ill' entron on wrrespondmg to the figm es m the said 
Havmg thus descl'lbed 111) mventwn, I m'trgin<tl columns of the ch 1rt, a.nd guards fot 

chtm as new 'lnd deSIIC to bE.'Lute by Letters UtL fzee ends of the s.11d anus 
Pttent- In tebtmwny \\hezeof I have Signed my 

1 In .tn educ'lhontl device, 'l ch trt wn- Jn une to tlus speLification m tlle presenre of 
'ir tJ.l1llllg columns of figmes, and defilllllg-auns I two subscubmg "Itne~:>l.eb 

wluch e"\.t.end o' et the clturt md n e mountLu ROY D.A VID l\IITCIIELL 
for mdependent bhdmg 1110"\ ement, sundx y of 
them longxtudmally md otheis ti tnsversely 
Ieltttvely to the sud wlumns of .figmes 

2 In a.n educatron 1l de' Ice, c1. chu t con-

Witnesses 
l VV BoOI~..M'l :rm, 
Fu \Nh. F LANG"\\ :cu 
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