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In carrying out experimental work it is
desirable and in many cases essential, that the
apparatus employed for this purpose should
be capable of easy and effective adjustment.

5 Tt is also necessary that parts of the appara-
tus.shall be fixed or supported in definite
positions, and for this purpese stands, clamps,
brackets, and .other appliances of a similar
kind are used. : ’

10 This invention relates to an improved
method of and means for -constructing ap-
paratus and models, and the object of this
invention is to provide instruments and
models the members of which may be easily

15 and quickly assembled and - dismembered
without injury or mutilation, such members
being capable of universal application, ad-
justment, and rotation, in association with
and connection to each other.

20 Tt is well known that metallic strips and
stampings suitably perforated have been em-
ployed in the construction of toys and. me-
chanical models. The application of such de-

vices is limited to their use and assembly

4 with one another, and models so constructed

cannot in general be used in association with

objects of ordinary construction- and form
and further such arrangements permit mere-
ly of the construction of artificial models and
not of models of practical or scientific utility.

Tt will also be apparent that metallic strips

are not sufficiently substantial to provide

suitable rigidity for apparatus except in
structures where large numbers of strip ele-

%% ments are used leading to rigidity of the

braced girder type. Further, such strips and

stampings are, in general, quite incapable of
supporting or accommodating objects of or-
~ dinary construction in the form of rods,
¢ tubes, plates, discs, and the like such as ther-

mometers, burettes, mirrors, lenses, coils,

magnets, etc. which will hereafter be re-

ferred to as ordinary objects.. Such ordinary
~ objects can only be used in association with
> apparatus composed of strips when framed
or mounted in special carrier elements.  On
account of the variety of form and size of
ordinary objects such carrier elements have

Teretofore been of a very miscellaneous kind
and have not been standardized. Further-

o

o

more, objects so mounted have not in general

been ‘capable of universal adjustment either
%{1 the three dimensions of space or by rota-
fom. . ... . - ‘ . .
It is also, well known that tubular mem-
bers, rods, and bars, capable of mutual as-
sembly, have been used for building up
frames and stands, the adjustment of the
carrier element in such cases being obtained
by the sliding or screw motion of one cylin-.
drical surface on:.another until the surfaces
have been moved into.'a desired position in
which they are clamped together by means of
a set screw. . Such arrangemehts are not usu-
ally capable of smooth and effective adjust-
ment and are limited in- their application.
In the embodiments of the invention 1llus-
trated in the accompanying drawings; Fig.
1is a perspective view showing the invention
in the form of a projection microscope; Fig.
2 is a similar view of another. assembly . for
cooperation with the first, such assembly car-
rying the projection lamp; Figs. 3 and 4 are
perspective views illustrative respectively of
a'mirror magnetometer and cooperating lamp
and scale assembly. L
According to my invention, I provide a
system of shaped units provided with cut-
tings, usually in one or more of the flat sur-
faces of the units, such units being shaped -
and adapted where necessary with additional
cuttings, grooves, recesses, notches, projec-
tions, and the like for mutual assembly and
for association with ordinary objects. The

units are so shaped and the cuttings are so .

arranged in spaced relation to each other on
the various units, that all units may be inter-
locked or associated in suitable proximity to.
one another. ~The cuttings, grooves, projec-
tions, notches, recesses, etc. are spaced and
shaped to admit of the association of the unit
with ordinary objects of varying form and
size and such as are likely to require mount-
ing in fixed or adjustable position.in:the com-
plete apparatus or model. - The complete ap-
paratus or model comprising units and com-
ponents, admits of any desired flexibility of
adjustment of any or all of the parts and also
admits of rigid fixation of all units and com-
ponents when in the desired -position the
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rigidity not being of the braced girder type.
The apparatus may be dismantled after as-
sembly without injury of any of the parts
and, by variation of the association of the
parts, other forms of apparatus may be con-
structed from the same parts or the same
apparatus may be.constructed in an alterna-
tive form.

In order that objects of ordinary form and
construction may be associated with a stand-
ard set of units in the construction of appa-

atus or models, 1t is necessary that some of
the units, hereinafter called carrier units,
shall be shaped or otherwise adapted for asso-
ciation with such objects. Carrier units may
be simplified and their number reduced if
standard sizes of ordinary objects are used
whenever possible. Again, some slight mod-
ification of an ordinary object may often be

" made without interfering with its usefulness

or increasing its cost of manufacture which
enables it to be used more effectively with the
standard units or leads to the elimmation of
auxiliary apparatus. For example, a ther-
mionic valve with screwed valve legs could
be mounted directly in adjustable position
on a slotted panel without the use of a valve
holder the valve cap serving as the carrier
unit and the slotted panel as the ‘basic unit.
Alternatively, the valve cap could be pro-
vided with screwed or smooth sockets instead
of projecting valve legs. With screwed sock-
ets it could be fixed to a carrier unit with
suitable cuttings, by means of screwed bolts
or terminals. With smooth sockets it could
be mounted on suitable projections on a car-
rier unit and the carrier umnit.could be pro-
vided with cuttings for association with other
standard units.

In order to mount an object in fixed or ad-
justable position it becomes necessary to
mount the carrier unit associated with it in
a manner suited to give to the object the de-
sired position or adjustment. For this pur-
pose a stand or similar device consisting of
units, hereinafter called basic units, must be
provided, the cuttings in the basic units being
of such a nature as to admit of the carrier
unit being universally adjustable or capable
of being fixed in any position. The same
unit may sometimes be used alternatively as
a basic unit or as a carrier unit according to
the nature of the apparatus or model which
it is desired to:construect.

The. assembly or -association of basic and
carrier units with ordinary objects into a com-
plete apparatus or model is accomplished by
means of simple connecting members such as
bolts and nuts, terminals, spring clips, india-
rabber bands, perforated strips of metal or
other material, and the like. = The shape of
the units-and the cuttings provided in them
enables the assembly or dismemberment to
be carried out rapidly with comparatively
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few connecting members and with connect-
ing members of very simple type.

The accompanying drawings illustrate ap-
paratus which may be built up using basic
and carrier units of the kind described. It is
evident that an extremely large number of
other forms of apparatus could be construct-
ecd using the same units arranged in other
ways. [Further by the introduction of other
shaped units having similar characteristics
to the basic and carrier units and with their
cuttings in spaced relation to those on units
already described and also in spaced relation
to one another, the number of forms of appa-
ratus could be increased indefinitely.

Fig. 1 shows a projection microscope con-
structed bv the assembly of the following
parts:—1 is a metal unit of H-form recessed
beneath the side and crossbars 2 and having
in these said bars slots 8 in the cross slot
of which is mounted the slotted plate 4 and
fastened therein by zcrews from the recess
on the under side. On one side of the slotte:
plate 4 is mounted the upright unit 5 in
the slot of which is held in adjustable po-
sition the slotted L-shaped unit 6. It will
Le seen that by movement of the unit 6 up
or down the slot 3 of unit 5 or by moving it
upon the unit 5 along its own slot, the unit
6 may be adjusted at any desired position
and/or at any angle with respect to unit 5
before fastening it in the desired position.
Upon the arm 7-of unit 5 is mounted a stage
8 of a microscope carrying on one side the
objective comprising the fitting 9 and a lens
carrier 10, and on the other side the con-
denser 11, both of which are maintained in
the required positions upon the stage by
means of screws passing through holes in
their respective fittings corresponding with
holes provided in the stage and combining
at the position 12. For the purpose of easy
mounting and adjusting upon the stage the
condenser tube is preferably provided on
its inner side with a screw thread adapted
to engage with a corresponding thread upon
the condenser fitting. The fitting 9 and the
lens carrier 10 are also screw threaded with
regard to each other thereby enabling a suit-
able adjustment or focus to be made, while
the fitting may-be maintained at suitable dis-
tance from the stage 8 by means of screw
washers. or nuts.

Tig. 2 is an assembly of units similar o
that shown in Fig. 1, but showing the other
side of the unit 5 and its fixing upon the unit
4 by the nuts 13. In the slot 3 of unit 5 iy
mounted upon a suitable carrier unit 14, a
projection lamp 15 encased in a tube 16 and
adapted to be used for experimental pur-
Pposes in conjunction with the projection mi-
croscope shown in Fig. 1. The lamp 15 is
shown with a cap 17 having a circular open-
ing, but various types of cap may be used
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for producing sources of light of different
form for other purposes.

Fig. 3 is an assembly of units providing
a mirror magnetometer for use with a device
as shown in Fig. 4 which is an assembly of
units providing a lamp and scale. In Fig. 3
the base of the magnetometer is formed by
unit 18 which is of T-section provided with
slots 8 and with holes (not shown) for ac-
commodating levelling screws or for other
purposes. Mounted on unit 18 is an upright
unit 5 in the slot 3 of which is supported
the special fitting 19 for the magnet 20. The
fitting 19 consists of a circular unit having
at one end a screw threaded extension which
passes through the slot 3 and is held therein
by a nut, and at the other end a cylindrical
hole suitably threaded and adapted to have
fastened to it by means of a screw any de-
sired unit such as a split chuck, terminal,
or a clip for holding a rod, tube, or plate.
In this figure the fitting 19 is shown carry-
ing a rod 21 provided with cuttings at 1ts
lower end forming a split chuck and adapted

the other end of the suspension 22 is mounted
the magnet 20 referred to and in the centre
of which is the mirror 24.

In Fig. 4 the unit 1 and unit 5 are coupled
by means of an L-shaped unit 27, the slots 3
of which enable it to be attached thereto.
Clamped to unit 5 by means of the fastening
98 is a unit 28« of the form shown and carry-
ing a lamp and tube as shown in 15 and 16 n
Fig. 2, but which in this case is fitted with an
outer telescope tube 29 fitted with the lens
and crosswire 30 which is substituted for the
cap 17. The tube is preferably attached to
the unit 28a by means of a strip or band of
suitable material 31. At any suitable posi-
tion on unit 5 may be arranged another unit
97a so that the slot in the portion at right
angles to the unit 5 may be made to accom-
modate a special large clip 33 of the well

5 known “bull-dog” type but which is provided

with jaws exactly alike and with holes 32 in
the body thereof, which clip is made to carry
a scale. By this means it is made possible
to obtain adjustment of the scale either by
movement of the unit 27a¢ within the slot of
unit 5 and/or by the movement of the scale
within the jaws of the clip 33.

The desired experiments having been com-
pleted the assembled units may now be dis-
connected and applied to similar use in con-
nection with other experiments and demon-
strations. ;

Although only a few illustrations have
been given of the type of apparatus which can
be constructed and the type of unit used in

* the construction of it, it must be distinctly

85

understood that any piece of apparatus or
model may be constructed by the association
of suitable base and carrier units together
with ordinary objects. The basic and carrier

At

units may take other forms than those il-
lustrated for example they may be in the
form of a box, frame, sheet, and the like,
but in every case they are adapted for uni-
versal assembly with one another and with
ordinary objects by means of simple connect-
ing members and the cuttings provided in
one or more of their flat surfaces are in
spaced relation to the cuttings in other units.

What I claim and desire to obtain by Let-
ters Patent is:+—

1. Apparatus of the character disclosed,

comprising a rigid base unit of angular form
and having a plurality of slots in the differ-
ent angularly related portions of the same, a
stand unit similarly slotted, fastenings en-
gaged in the slots of said units and adjust-
ably and detachably securing the same to-
gether and an object carrier detachably and
adjustably mounted on the stand unit
through the medium of a slot therein.

9. As a new article of manufacture, a basic
unit for philosophical and demonstration ap-
paratus, comprising a rigid base having an-
gularly related horizontally and vertically
projecting flanges with vertically extensive
slots in the horizontal flanges and horizontal-
ly extensive slots in the vertical flanges, said
vertically and horizontally extensive slots
having enlargements therein, enabling direct
passage of fastenings therethrough for the
quick mounting of various kinds of stands
and. object holders in various angular rela-
tions.

3. As a new article of manufacture, a basic
unit for philosophical and demonstration ap-
paratus, comprising a rigid base unit of H-
form with long slots in the sides of the H and
an angularly projecting flange on the bar
which connects the slotted sides of the H, said
angularly projecting flange also being
slotted, enabling the use of fastenings in
various relations for mounting stand and
object holding units in different angular posi-
tions on the H base.

4. A basic unit for philosophical and dem-

‘onstration apparatus, comprising a rigid

base unit having a horizontal flat portion and
an angularly upstanding intermediate ver-
tical flange, said flange and the horizontal
portions of said base units all being longitu-
dinally slotted for fastenings to support
stand “and object holding units in various
angular relations thereon.

5. A basic unit for philosophical and dem-
onstration apparatus, comprising a rigid base
unit of L-shaped cross-section having angu-
larly velated vertical and horizontal portions
both slotted longitudinally for the passage of
fastenings to support stand and article hold-
er units in various angular positions thereon.

In testimony whereof I hereto aflix my sig-

nature.
CARL WILLIAM HANSEL.
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