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' UNITED. StaTES PATENT OFFICE.

WVILLIAH M GILWIORE OF VALLEY STREAM

NEW YORK.

INTERCHANGING WORD OR NUMBER CHART

SPECIFIOATION formmg part of Letters Patent NO 474,732, da.ted May 10 1892
| | Apphca,tmn filed October 15. 1891. Serml No. 408, 337. (No model.) |

To all wham zt ma,y Concern: |
Be it known that I, WiLLiam M. GILMORE |
- acitizen of the Umted States, residing at Val-
ley Stream,in the county of Queens and State
of New Ymk bhave invented a new and use-
- ful Inter chanﬂlnn' Word or Number Chart, of

which the followmn‘ is a specification. |

The objects of my invention are,

ing, thereby

~words in place of known words in a sentenc
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- rectangular shape, as. thirty inches square, as’

- | 50

- of rollers;

in which the other words are known, thus
quickly making another sentence, and ther'e-

by enabling puplls to acquire a knowledge of-
‘erence in form, associa-
tion, and similar use in a sentence; secondly |

words from their dif

to teaeh and develop the idea of number and
the significance ot figuresor other symbols of

_numbel. and thesigns of the fundamental op-

erations of numbel by mechanically produc-
ing a change in one or more figures or other

,svmbol of number or sign of operation in |

anycombination, thereby changing the result
of the whole combmatwn, and thus giving ex-
tensive practice in the fundament&l opera-
tions of number. I attain these objects by
the mechanism illustrated in the accompany-
ing drawings, in which—

| 1*10‘1116 1 isa back view of the entire chalt:
with str ips e and n removed from three pair
Ifig. 2, a view of the face with the
slides m/ a,nd m adjusted SO as to show sev-
eral lines of 1nscr'1ptlons Fig. 3, a. view of .

the face with the slides m' a,nd m ad;;usted 80

as to show one line of inseriptions; Fig. 4, a

view showing the combination of rollels E—Llld
pulleys; FIU‘ 5,an end view with theside piece
S° removed and a section of a strip » turned
at a right angle to its pomtmn on the faee—
board d. |

Similarletters refer to sumlm partsthrough-
out the several views. | -

‘The chart may be any convenient size and

shown in the accompanying drawings.
At the top of the chart is a line of roilers
A of uniform length and diameter revolving

- on asmall rod a, that extends across the ehmb
At the bottom of the chmt 18 an exmtly' simi-

| first, to
‘mechanically produce numerous combina-
tions of words for practice in primary read- |
giving extensive practice from
~ few words and to teaeh pupils the forms of
~ words unknown to them by introducing such

] lar line of rollers B. In the accompauymo
drawings there are seven rollers in each line;
but there may be more orless than that num-

The side pieces S’ 8% 83 8¢
are a little wider than the diameter of the

ber, as desired.

rollers, so as to allow the proper a,d;]ustment

of the face board d, the boards »’ and 7, that
ineclose the front above and below the face-
‘board d, the slides m’ and m, and the cross-

55

braces v v, all shown.in Fig. 5, and referred

to hereinafter. The inner surface of side

pieces S* and S° are about one-half an inch
from the surface of the line of rollers imme-

dm,tely opposite. Between each pair of roll-

‘ers isa thin brace ¢, extending from onerod ¢

to the other rod Ay its ends touchmu‘ the inner

surface of side pieces S* and S% so as to pre-

-Vent the rods ¢ and ¢ from sagging.

“ Across the front of the eha,rt extends a thm

board d, the ends of which are let into the
side pieces_ S’ and S by tenons or other fast-

enings. - This board d covers about one-half
of the front surface and is equally distant
from each line of rollers. Itis soplaced that
the strips of carrying-belt e, that extend

70

5

tightly around each' pair of- rollers, press -

‘lightly on the front surface of it as they re-

volve, as shown in Fig. 5. The front surface

of this face-board d is very smooth and the

upper and lower front edges rounded, so as to
avold unnecessary wear and fr iction of strips
of earrying-belt e, referred to hereinafter.
The uses of this face -board d are, first, to per-
mit the inscriptions on. stup‘s N, referred to
hereinafter, to appear onafirmn plam sSur ta,ee
as shown in Figs. 2 and 3; secondly, to a ord
a surface for attaehmﬂ' pulley-bloeks. d, re-

-feued to her elna,ftel as shown in Figs, 1, 4,

and 5.

- On the back surface of the face-board d, be-
tween each top and its companion bottom
roller, is fastened a pulley-block ¢ of suitable

| size to support firmly and allow to revolve in

it the end of a rod f,that has firmly fastened

grooves &t and £’. These pulleys & run close
afra,mst the pulley-blocks ¢ and far enough

the 1*0ds f extend through braees ¢ and ‘Slde

80

90

95

| to it a pulley & of about the same diameter as
‘the rollers and thick enouwh to admit two -
“small endless belts ¢ and ¢’ 1:0 run in separate

100

-above the back sur face of the face-board d to -
allow the belts ¢ and ¢’ to be put on them,and
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pieces S* and haveknobslon their outer ends. | In exercises in number the strips may be car-

The pulley-blocks g are on a line running di-

agonally across the back surface of the f&oe-'
board d, as shown at g g g, Fig. 1,s0 that the

rods [ will not interfere with e.:mh other The

oroove in each roller in lines A and B is half

the width of the partition between the grooves
in pulley /& to one side of the middle of the
roller.  The rollers in line B are placed re-
verse to the rollers
block ¢ is so placed between each pair of roll-

ers as to bring each groove in pulley / in line
with a groove in each roller, as shown in Fig. -
4. 'The endless belts ¢ and 2/, previously re-

ferred to, extend around the rollers in lines

Aand B, one running from the pulley over

an upper roller and another over the com-
panitm lower roller and run in grooves 7 and
4,80 as to be entirely below the surface of the
rollers. - The belts 4 or 2/, applied to one line
of rollers A or B3, will opemte the chart if
those belts are sufﬁeiently tightened, leaving

‘the other line of rollers A or B to be revolved
by the strips of carrying-belt e, hereinafter
‘referred to. Smallendlesschains may be used

instead of belts 7 or 2/, small cogs being

placed in grooves k k&’ and j and j’ to prevent
‘the chain from slipping.

Around each paitr
of rollers revolves a strip of carrying-belt e,
made of material firm enough to bear the

- necessary wear and tension and correspond-

ing in width with the length of the rollers,
and which in revolving passes alternately be-
hind and in front of the face-board d and

‘presses lightly on the front surface of it, as

shown in Fig. 5.
The use Ot the strips ot carrying-belt e

to save the strips n, hereinafter referred to '

from the wear ‘and tension to which t.hey
would be subject if placed immediately upon
the rollers.

tain inseriptions similar to strips 72, in which
case each strip of carrying-belt will servethe
purpose of one strip n. On each of these
strips of carrying-belt ¢ are fastened two

studs or buttons p p, on which are buttoned

the ends of stripsn,asshown in Figs. land 5.
On the above-described strips of carrying-
belt e are fastened strips of paper or cloth n,

containing pictures, words, and letters in

print and seript, punctuation-marks, or other
inseriptions giving instruction 1in la,ntru&ﬂe

figures or other qymbols of number, fmrl the
'Sln‘nb of the fundamental Opemtlon»

The
words may be arranged on the strips, as
shown on the face in Fig. 2, or letters and

~one or more of the different parts of speech
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may be on the same strips. Pictures used to
illustrate words may be on geparate strips or
on the same strips alternately with the words
they illustrate. One or more blank spaces
are left on eachstrip between lists of inserip-
tions that can be combined in sentences, and
in one of these blank spaces on each strip
placed the number of the exercise which the
lists of inseriptions following them compose.

ter described.

in line A, and the pulley-

These strips of carrying-belt e
may be made of suitable material and con-

ried vertically or horizontally, figures or other
symbols of number being arranged: accord-
ingly, the chart being adjusted as hereinat-
Signs of the fundamental op-
erations in number may be on a separate
strip 7 on a section of a strip containing fig-
ures or other symbols of number. These
strips n, containing inseriptions, as above de-
seribed, are fastened to the strips of carry-
ing-belt e by being buttoned on the studs or
buttons p p, previously referred to.
of the strips nis buttoned on the studs or but-
tons p p when they are over the front surface
of face-board d, as shown in Fig. 5, and the
rollersin lines H and B turned by knobs [ till
the strips of belting e are carried once around,
when the other end of strips n is buttoned on.

One or more strips » may be thus fastened to
‘any strip of carrying-belteat once. By thisar-

rangement the chartmay beconfined to read-
ing only or to number work only, or the two
above uses combined, as the instructor de-
sires. Some of the stripsn are short and but-
toned on by one end, such strips extending
downward, but not around the rollers in line
BB. A narrow strip containing punctuation-
marks to terminate sentences is buttoned on
one of the studs p on any piece of carrying-
belt e where desired, as shown in Figs. 2 and
3. 'These strips may be long or short and
fastened on the same as stmps n. Kyelets are
put in all strips n» where required.

By turning the knobs / the strips of carry-

ing-belt e are caused to revolve on the roll-

ers by means of the pulleys and their belts
and bring into view on the face-board d any
desired 1115(31*11)131011 previously referred to.
IHence by this chart numerous sentences may
be composed by interchanging words,pictu res,
or letters, thereby euablmw pupllb to remem-
ber words from their dlfference 1n form, asso-
ciation, and similar use in sentences and eXx-
tensive practice given in the fundamental op-
erations of numbe1 by interchanging figures
or other symbols of number and the signs of
the fundamental operations.

IL. The adyustment of the chart for use.—
The chart is so adjusted on the cross-piece x
x’ by bolt z passing through the center of
cross-braces v v and the center of cross-piece
x " that it will revolve to the right and left,
being fastened when the side containing the
knobs 18 vertical by catch w passing over the
end 2 of the cross-piece, and when the side

Contammn' the knobs is houzontal by cateh

" passing over the end «’ of the cross-piece.
The cross-braces v v are let into each' other
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at z, where they cross, so as to make a flush

surface, one being a little wider at that point,
S0 as to give Suiﬁclent strength to support the
chart. 'The ends of the e1oss-b1 aAces v v are

let into the back edges of side pieces S’ S? §3
St so as to malce a flush surface, and the
-leﬂ's u and " are 1et into the back side of
the cross-piece x &', so that the front surface
of the cross-piece is flush with the front sur-

130
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‘the chart is revolved.
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face of the legs, all as shown in Fig. 5. The ] 5e11tence or one eolumn of figures, as shown

back edges of the side pieces S’ 5° S8 St there-
tore touch the front surface of the cross-piece

@ m and the front surface of the legs v and

w’, and the chart is thereby steadied. Atz a
thin flat piece of metal is let into.the front
surface of the cross-braces v v, and a similar
piece of metal is let into the back surface of

the cross-piece @ 2, so that the bolt 7, con-

necting them, will not chafe the wood when
. The catches w and w’
flat pieces of metal.

shown in Fig. 1, and the catches extend back-
ward perpendmulm to the back edges of the

side pleces a distance comeSpondmﬂ* to the

thickness of the cross-piece z 2/, and are then

~ turned at a right angle, so as to pass over the

20

‘back surface of the cross-piece « ' when the

chart comes in the proper position, as shown
in Figs. 1 and 5. These catches may be

| plaeed so that the side containing the knobs
[ will come either on the left or on the right

~ hold the chart firmnly in position, as shown in’
The object of this adjustment is to

_30

Fig. 3.

when it is vertical. A small pin w? pa,%es
through the lower section of catches w or w’
and mto the back of the cross-piece = «’ to

perrmt the strips 7, containing figures or
other inscriptions of number and signs of the
fundamental operations of number, to be car-

ried vertically or horizontally w hen the roll-
~ ers are operated by knobs /.

35

A box w* to contain the strips » not in use
on the chart is f&stened to the inner surface

of the legs «w and 4’ and serves as a brace be-

them The front surface of this box

tween

~ wu* is flush with the front surface of the legs,

- - 8eribed.

15

50

=0 as to not interfere with the side pieces “of
the chart when it is revolved, as above de-
The feet 1? and u?* are of sufficient
length to support the chart properly and far-
:mshed with casters, if so desired.

IIL. The T@Zazﬁwe pos'ztfaon of the face-board

d and boaxrds v and r and the adjustment of |
slides m’ and m.—The front surface of the
chart above and below ‘rhe face-board d is
covered by thin boards #' and 7, the ends

of which are let into the side pieces S’ and
S by tenons or other fastenings. These
boards 7 "and 7 are far enough in front of
the face-board d to permit the studs p p to
run clear when the carrying-belts e are re-
volved, as shown in Fig. 5. The use of these

- 'bomds " and » is to conceal the inseriptions

on strips n above and below the face-board

~d, where they appear ona firm plane smface,

60

©in the side pieces 53" and S°.

as shown in Kig. 2. On the boards 7’ and »
move slides m/ and mup anddown in grooves

The ob] ect of

-these slides is toshow on the face-board d one

One end of each is
- screwed into or otherwise fastened to the
- back edges of two joining side pieces, as

in Fig. 3 or several senteuees or columns of
-ﬁn‘ures as shown in Fig. 2.

These slides m/
aud m are held in desufed position by catches

Fin*s 2 and 3. Catch T is a flat thin plece of
_Qteel fastened to the slide by its end ¢, its end
; projecting beyond the slide, as shown in

Fig. 3. On the under surface of the project-

ing end ¢ 1s a small bolt or ba,r long enough
t0 1 pass through the boards 7’ or .
t of this piece of steel is curved forward, so

as to be easily held, when desired, to remove
the bolt or bar out of any socket on 7’ or r.
The location of these sockets is sht)wn by 5,

Fig. 3.
II&LVIBD‘ fully described my invention, what

I claim, and desire to secure by Lettels Pat-
ent, 15——-

1. The combmatlon in an mtewhanmnw

‘word or number chalt of rollers in hnes A |
and B, revolving on rod_s a and a, respectively,

steadied by bmees ¢, with pulleys h, fastened
to rods f, revolving in blocks or braekets g

on the back surface of the face-board d, sup-

T, one of which is on each slide, as shown in

70

The end |

75

8o

ported by side pieces 8’ and 8% and havnw its

front surface adapted to strips e, said rods f
extending through side piece S8 and fermi-

nating in ]{nobs 1 to 0pe1ate said rollers by

belts or endless chains fz. and <, revolving, re-
spectively, in grooves 7’ and &’ and; and kin

said rollers, and pulleys to revolve strips of
carrying-belt e, extending around them and

pressing lln*htly on the front surface of said

face-board tocarry strips », buttoned thereon
at p p,containing macrlptmns to give instruc-

tion in reading or number, all substanhally-

as described.

2. The combmatwn in an mtewhmwmﬂ'

‘word ornumber chart, of side pieces 8’82 Ss S‘-1
two of which contam rectangular catches 1v
and w’, respectively, adapted to a eross-piece-

x a suppm ted by legs v u’, with cross-braces

QO

05

1Q0 .

108

Vv, connected at their center with the middle -

of S&ld cross-piece by bolt z, all substantmlly
as described, for the purpose specified. |
3. The eombmatlon in an interchanging

word or 11u111bel ehmt of face-board d, with

inclosures r” and 7, supported by side pieces

110

S’ and S8 forward of sald face- bO&ld leaving

spaces adapted to studs or buttons p P above’

and m, moving in grooves in said side pieces
and ad,]ustdble mdependently of each other

and below it, respectiveiy, with slides m’ and

1135

by catches T and T, respectively, on inclos-
ures " and 7, 1esPect1V{J1y all subsmn‘tmlly,

as descubed

WILLIAM M. GILMORE

‘/Vltnpbses |
CHARLES MAODONOUGH
TiMOTHY R. NOSTRAND
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