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UNITED STATES

PATENT OFFICE.

HENRY C. CROSS, OF SOMERVILLE, MASSACHUSETTS.

_PUZZLE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 547,771, dated October 15, 1895.

Application filed April 23) 1895,

Sorial No. 546,847, (No modsl.)

To all whomv it may concerrn:

Be it known that I, HENRY C. CROSS, of
Somerville, in the county of Middlesex and
State of Massachusetts, have invented certain
new and useful Improvements in Puzzle Ap-
paratus, ot which the following, taken in con-
nection with the aceompanying drawings, is a
specification. - |

The essential peculiarities of my puzzle are
embodied in a box or inclosure subdivided by
transverse vertical partitions and by horizon-

tal perforated shelves or steps so as toform a |

series of compartments each successively

Jower than the preceding one, like the steps

of a stairway, said partitions, however, ex-
tending above and below each perforated step
to form the front of one compartment and the
back of the nextlower one. IKach perforated
step has immediately beneath it an unperfo-
rated shelf integral with the next lower step.
An inclined glass top or other transparent
cover closes the several compartments. The
perforations are successively of less diameter
and preferably more in number from the up-
per step downwardly, and a series of shot or
like spheres of correspondingly different sizes
are introduced into the higher compartment,

* whence they descend gradually through the
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perforations until only one size remains in
each—viz., the size which is just too large to
pass through the hole, but remains seated in
it. Openings are formed through the lower
portion of the vertical partitions for thefree
passage forward of the spheres which have
dropped through the perforations and upon
the unperiorated rear portion of the next
lower shelf or step. A chute or inclined way
is provided, serving as a passage for all the
balls together from the floor or lowest level to
the highest chamber, and lateral openings
from this passage may admit them to the
other chambers, it desired. These openings
and passage may serve also as outlefs for
the return of all the balls to the lower level
when the game is done; but I prefer to form
a special channel for this purpose, elther ver-
tically in one corner of the upper compart-

- ment and down through all the shelves or by

39

cutting away the upper corner of each parti-
tion next to the glass, so that when the device
is partly inverted all the balls may have a

—

free passage either way along the corner of
the box where the glass meets the side wall.

My game-box will preferably be made of
thin wood or heavy strawboard with its ver-
tical walls grooved internally to receive the
bottom, the horizontal eardboard shelves or
steps and vertical partitions, and the glass
top. The walls may be dovetailed at corners
for strength and economy, and as the shell is
preferably about wedge-shaped, a box of
double height may be made-up rectangularly

and then divided obliquely by a saw-cut into
two tapering boxes ready forthe shelves, par-
titions, and glass. This method of manufac-
ture forms part of my invention. I'hese taper-
ing boxes not only economize material in con-
struction and space and weight in storage and
transportation, but the light is admitted as

| freely to the lower compartments as to the

upper one. Furthermore, by bringing the

oblique faces together in shipment, the-glass
fronts are protected against breakage even
in the mails. The horizontal shelves may

| erected.

extend rearwardly from each perforated step

l to the end wall of the box, or only so far as

beneath the perforated part of the next higher
step, where an upright transverse barrier is

The game is simple, but by no means easy
‘to accomplish without practice. There are
as many balls inclosed as there are perfora-
tions in the several steps, and the object is,
after getting all the ballsintothe highest com-

partment, to so manipulate the box as to seat
all the balls in their proper perforation. To
do this requires that the smaller ones drop

through the holes before the larger ones be-
come seated, and in unseating one which had
become located prematurely others would
also be displaced. Thus considerable dex-
terity is required, because while the operator
is “coaxing” some of the balls into place oth-
ers will escape from him and drop through
the outlet-passage, whence they have to be
patiently worked upwardly again. Asamodi-
fication I may makethe unperforated shelves,
the perforated steps, and the upright con-
necting-walls of the compartments of con-
tinuousstrips of eardboard or the like, folded
at right angles and laterally slitted hali-way
across on lines intermediate between such
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folds, 80 as to interlock and form a succession
of chambers meeting each other cornerwise,
with independent transverse partitionsrising
at the front of each step. These cardboard
parts may be placed in a shallow rectangular
box, all standing obliquely therein, the lower
corners of the chambers resting on the bot-
tom of the box and the cover touching the
upper edge of each partition. Kven these

partitions may be omitted and a fransparent

cover caused to rest on the outer corners of
the suceessive steps. _
of my game-box would, in use, be held ob-

liquely, so as to bring the shelvesand steps

into horizontal position.

In the drawings, Figure 1 is a perspective

view of my game apparatus; FKig. 2, a longi-
tudinal central section, and Ifig. & a trans-
verse section, on line 3 3 of Kig. 2. Fig. 4 is
a modification, seen in longitudinal section.
Fig. 5 is an end view of my apparatus, show-
ing the several partitions cutaway at the up-
per corner to form a passage for the balls.
Ifig. G 1s a vertical section online 6 6 of Fig. 5.

Referring first to the embodiment of my in-
vention shown in Figs. 1, 2, and 3, A repre-
sents the wedge- bh&ped box havmﬂ‘ a flat
bottom b, ver tleal sides and ends, and an in-
clined glass top C. The inner faces of the
side walls have horizontal parallel groovesto
receive a Series of shelves D’ and steps D,
which increase in length from the highest to

the lowest one, so that they project one be-
vond another like a pair of stairs. Trans-
verse vertical partitions E are ereccted, ex-
tending above and below each step at its

front edge to subdivide the box into compart-

ments; and an aperture e is formed through
each partition at its lower edge, where it
meets the shelf or step next below it. The
several steps D have perforations d, increas-
inginnumberanddecreasingin diameter from
the top downwardly, and a seriesof shotorlike
spherical balls I, corresponding thereto in
size and number, belng placed in the upper-

most compar tmeut may drop through the per-

forations onto the unpeﬂamted shelf D’ be-
low. One size only will remain in each com-
partment, being slightly larger than the per-
forations in the step D, and becommfr seated
therein. "T'bose which dr.op through 1:'011 for-
ward on shelf D" through the apeltmes e in
the partitions and dpscend throngh the per-
forations of the next step or lodwe therein.
If the larger ones become sedted filling all
the holes, befou, the smaller ones have es-
caped they must be dislodged to release the
others. A quantity of smdll shot is used,

which will go through all the perforations

to the ﬂoorand lowest compartment, which is
the common rendezvous of all befme the
game begins.

I pIOVlde a chute or inclined way G to con-

- veniently convey all the balls to the highest

levelin beginning the play. Thiswayis shown

running alonﬂ one side of the box and having
a lateral opening ¢ into each com paltmen‘r

These modified forms

|

tion is erected at that point.

547,771

The uppermost opening is large, to quickly
admit all the balls, but the others are prefer-
ably small enough to exclude the balls be-
longing in a higher compartment. These
openings may serve also to discharge the
balls into the inclined way and thence to the
lowest level when the game is ended. Two
other outlets are, however, shown, one being
a hole H in the corner of the upper step and
through each of the shelves beneath it, with
& ‘=11;_r;htly raised flange, if desired, to n'uald if,

(see Fig. 1,) and the other, (&hOWll in Fig, 3)
which I deem preferable, is an aperture /1 in
the upper corner of each partition, next to the
glass top C. By tipping the box suitably the
balls will readily run, by these outlets, to the

bottom B. Where one form of outlet 1s pro-

vided, the other will not be required. Each
shelf D’ is integral with the step D, which is
on the same level with it; but the shelves
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need not be extended rearwardly beyond the

step next higher if a raised flange or parti-
Tho arooves
shown in Figs. 2 and 3 are not eqseutml, as

the parts may be otherwise held in place.

The simplest form of my device is shown
in I'ig. 4, where a rectangular paper box with
removable cover incloses the shelves, steps
and connecting parts, formed of bent strips
interlocked and placed in the box, ledges be-
ing raised on or partitions attached to the
front of each step. The cover C’ would be
removed in playing the game and used to
transfer the shot from the lowest to the high-
est compartment. It is obvious that the in-
clined way G may be employed in this form
also, if desired, in which case the cover may
be permanent. The box may be of wood and
grooved obliquely to receive the shelves and
steps. |

I claim as my invention-—

1. In a game apparatus, an inclosing box
adapted to contain balls of different sizes,in
combination with a succession of perforated
steps and of unperforated shelves beneath
such steps, each in a lower plane than the

| preceding one, and a series of upright parti-

tions in front of said steps with an aperture
through each at its lower edge, substantially
as and for the purpose set forth.

2. In a game apparatus, an inclosing box
provided with a transparent cover, and in-
ternally subdivided into compartments form-
ing a descending series, the bottoms of such
compartments having perforations success-
ively increasing in number and decreasing
in 8ize from the top downwardly, and an as-
sortment of balls similarly varying in num-
ber and size inclosed in said box, substan-
tially as set forth.

3. In a game apparatus, an inclosing box
provided with a transparent cover, a series
of horizontal, unperforated shelves ‘and per-

forated steps integral with said ShBlVGB, ar-
ranged in a descending order, and a series of
Vertlcal partitions in fmnt; of and extending
above and below said steps, with an apeltule
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through each partition as described, in com-
bination with an inclined way leading from
the lowest level to the highest step, and with
an assortment of balls adapted to traverse
said way and to descend through or becomse

“seated in the perforations of the steps, sub-

stantially as set forth.

4. In a game apparatus, a tapering box in-
ternally grooved, a series of plain horizontal
shelves, dissimilarly perforated steps, and
apertured vertical partitions, supported by
said grooves, and an inclined glass top, in

combination with a series of balls varying |

in size as stated, an inclined way up which

: [ ier

said balls may pass together from the lowest 15
part of the box to the highest step, and
with an outlet irom each step to such low-
est part, substantially as and for the purpose
set forth.

In testimony whereof 1 have signed my 2o
name to this specification, in the presence of

two subseribing witnesses, on this 8th day of
April, A. D. 1895.

HENRY C. CROSS.

Witnesses:
HENRY W. FOLSOM,
A. H. SPENCER.
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