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PATENT OFFICE.

UNITED STATES

CHARLES R. UNDERHILL, OF NEW HAVEN, CONNECTICUT.

METHOD AND MEANS OF SELECTION.

1,392,609.

Specification of Letters Patent.’

Apﬁncation filed November 19, 1915. Serial No. 62,270.

To all whom it may concern.: ‘

Be it known that I, CearrEs R. UNDER-
HILL, a citizen of the United States, and a
resident of New Haven, in the county of
New Haven and State of Connecticut, have
invented certain new and useful Improve-
ment in Methods and Means of Selection,
of which the following is a specification. .

The principal object of this invention is
to provide an improved method and means
for selecting from a stock of suitable mov-
able elements a series or combination of ele-
ments characteristic of an operation to be
performed and then utilizing that series or
combination in the performance of that op-
eration, whether said combination be em-
ployed as a means for controlling the opera-
tion of some other element, or as a means
upon which some other element aects, or
otherwise. The principal sphere of useful-
ness of the invention is the selection of
differentiated = combinations of elements,

each of which combinations has a char-

acteristic function different from that of

every other combination selected, and the.

utilization of these "combinationg for the
production and transmission of signals cor-
respondingly differentiated from one an-
other. It is also specially adapted for use
in various types of key-controlled mecha-
nisms, not only for the production and
transmission of signals of various kinds but
also for other purposes. .
Considered in its primary aspect, that is
solely as a method and means of selection,
the invention is distinguished in various
ways from all previous methods and means
of selection known to me. In the first place
it substitutes for intangible things, such as
the punched openings of cards or strips em-
ployed as selecting agencies in many types
of mechanism, tangible mechanical ele-
ments. This alone, of course, is not enough,

as various mechanisms, such as linotype and

analogous machines, make use of tangible
selecting elements; but so far as I am aware
all of these employ a ‘large number of
different kinds of selecting elements, or else
only a single kind, and in each type the free-
dom of movement of the elements is limited
and their use is necessarily restricted to cer-
tain specific fields, whereas I employ but a
few kinds of selecting elements, preferably
two kinds; and these elements are of such a
nature and are so freely movable as to be
applicable to every type of selecting mecha-

nism within my knowledge. In the second
place it substitutes for permanent combina-
tions temporary combinations of elements.
This also is not new in such mechanisms, for

éxample, as linotype and type-setting ma-

chines; but the elements of the temporary
combinations set up in such mechanisms are
incapable of use except in such specific ma-
chines, whereas, because of their nature and
mobility, the movable elements employed by
me are adaptéd for a great variety of uses,
especially where it may be required to set up
or select any one of a large number of sig-
nal-combinations, as in fire-alarm and mes-
senger-call telegraph systems, factory call-
ing systems for telephones, etc. Insuch sig-
naling systems as these the substitution for
the permanent - combination, fixed - contact
type of selecting instrument of an instru-
ment in which a relatively large number of
signal-combinations may be set up one after
another by selection from a comparatively
small stock of elements, and the combina-
tions so selected broken up and their ele-
mentg restored to stock after being used, re-
sults in a great saving in space and in the
number of parts required and also permits
the setting up or selection in an instrument
of moderate size of a very much greater
number of signal-combinations than is possi-
ble with any fixed-contact type of instru-
ment of correspondin

structed. In the thirg place it permits the
use of tangible unit elements to represent
in various combinations the corresponding
multiples of a unit number, and any number
within the capacity of the selecting instru-
ment may be brought into action by :us-
sembling or integrating from such stock of
unit elements successive like elements or
groups of like elements corresponding in
number to the successive figures of the num-
ber and separating or spacing such elements
or groups of elements by elements of a differ-
ent kind. In the fourth place it permits
movable elements or unit elements of one
kind or of different kinds to be separated
from a stock or stocks of such elements, as-
sembled or integrated to form desired com-
binations and these combinations marshaled
in single file for the continuous and rapid
utilization of the elements of said file. And
in addition, gravity feed of the elements to
be assembled, the control of the release of
said elements by keys and the employment
of small and polished balls of high specific
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gravity as such elements are preferably
combined with the other features enumer-
ated to increase to the maximum the speed
with which the seléction of successive com-
binations can be effected. )
Considered in its next aspect, that is,
with respect to the uses to which the as-
sembled series or integrated combinations of
movable or unit elements may be put, my
present invention is still more clearly dis-
tinguished from the art as I understand it.
So far as I am aware it is the first selecting
device, in any type of mechanism, for sepa-
rating a series or combination of tangible
elements from a stock of such elements and

- then using such series to influence the action

of an operated member. The various types
of apparatus to which such a selecting de-
vice is applicable cover a wide field. Some
of these types have been hereinbefore men-
tioned. - Those which relate to the art of
signaling I consider of most importance—
and my present invention is applicable to
a great variety of signal systems. The oper-
ated element which my selecting device is
intended to control is preferably some suit-
able electrical means; and in a signaling
system this selecting device will exercise its
influence for the purpose of controlling the
character, or production, and preferably
also the transmission, of an electrical signal.
Whatever the nature of the signal to be
transmitted may be my selecting device is
intended to control it, this control, where
the signal is an electrical impulse trans-
mitted over a wire, ordinarily being exer-
cised by the selecting device acting upon
a circuit-controller to make and break an
electric circuit or operating to influence in
any other suitable manner the current from

- a source of energy. As will be obvious from
_what has been said, my present invention

extends beyond the mere control and trans-
mission of simple signalg, the nature of the
selecting instrument being such that it is

"adapted for the control and transmission of

differentiated signals of many different
kinds each corresponding to a particular
combination in the instrument, and each of
these signals transmitted may have a num-
ber of makes and breaks representing the

_correspondingly spaced numerals of a sig-

nal number, or the signal may be otherwise
modified in any one of many well known
ways to correspond to such a number.
Considered in still another aspect, that is
with respect to its control of devices located
at a considerable or great distance from the
selecting instrument, my invention compre-
hends also the employment of a selecting
device or devices in which different combina-
tions of tangible elements separated from
stock are first utilized to produce and send
from a transmitting point or points dif-
ferentiated signals, and these differentiated

-ated but in othér respects of any desired

1,302,609

transmitted signals are then employed to
automatically bring about the production at

a distant receiving point or points of re-
ceived signals correspondingly differenti-

70
kind. The invention therefore extends to
the transmission of information from one or
more transmitting points to any one of, or
to a large number of, different receivin
points distant from the point or points o
transmission ; and 'such information may be
transmitted in many ways, and its transmis-
sion may be substantially simultaneous with
the selection of the signal-controlling com-
binations of elements or deferred relatively
thereto for a considerable period of time.

In any mechanism embodying the pres-
ent invention, whatever the aspect in which
the invention may be considered, I may em-
ploy as a part of such mechanism suitable
means for utilizing the combinations select-
ed in a different order from that of their
selection ; and after a combination has been
once utilized it may be used-again, if suit-
able repeating means be embodied for this
purpose. Moreover, in all of the various
forms which it may take, the construction
may be such that the movable elements or
balls used to form the various series or com-
binations will travel in a circuit from one
or more individual stocks or storage devices
to an assembling point, where they may be
stored in a common storage device ready for
use when wanted, after which they may be
returned to stock. -

An important subordinate feature of the
invention is that while the selected combina-
tions are preferably set up by a manual ac-
tion, which is more or less irregular, these
assembled combinations will preferably be
utilized by power-operated mechanism which
will transfer such combinations, or their ele-
ments, in regular timing each to the point
of use. The combination of this feature
with the storage feature makes it practi- 110
cable for an operator to set up any desired
number of combinations (within limits) one
after another, as desired or as may be neces-
sary, and the power mechanism will put
them through their cycles of action without 115
any further attention being necessary on
the part of the operator. :

It will be evident from the foregoing that
the invention might be illustrated in the
drawings of the present application as em- 120
bodied in any one of many different kinds
of mechanism. That which hasbeen selected
for use as illustrative of the invention has
been chosen not because it represents the
most advanced embodiment of the inven- 125
tion, nor because it exhausts the scope of the
invention in its application to the various
uses which I now have in mind and which
have been indicated ; but it has been select-
ed because it shows the first specific embodi- 130

75

80

85

90

95

100

105



10

15

1,392,609

~

.ment of the main features of the invention
that I have fully worked out up to the
present time. It represents one specific
form of an operative calling system for use
in factories, etc., in connection with any
usual commercial telephone system; but 1t
is merely illustrative of such a calling
system and is not even intended to show the
final commercial form that such a calling
system.may take.

In the specific calling system illustrated,

Figure 1 is a plan with parts broken away
of a calling instrument adapted to set up
various combinations and transmit corres-
ponding signals to suitable distant calling
devices. ,

Fig. 2 is a side elevation of said instru-

. ment, parts thereof being shown in section,
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the section being taken approximately
through the longitudinal center of the in-
termediate slide. .

Fig. 8 is a rear elevation of the same with
the parts in the positions they will occupy
before the circuit is broken.

Fig. 4 is a sectional elevation of the same,
the section taken in line 4—4 of Fig. 2.

Fig. 5 is arear elevation of thé same partly

in section, the section being taken substan-
tially in the central vertical plane of the
balance-wheel and the positions of the parts
being such as control the normal or regular
setting up of combinations by the machine.

Fig. 6 15 a similar view, showing the parts
in positions for setting up one or more
special combinations in a special storage de-
vice.

Fig. 7 is a similar view, showing a third
position of the parts for repeating the action

_of either a regular or a special combination
40

or combinations, .

Fig. 8 is a detail sectional view gimilar to
a part of Fig. 5, but with the parts in a
slightly different position, showing the posi-
tions of certain transfer devices for starting
the operation of transferring a unit element
or ball from a common storage device for
assembled elements to a point at which the
combination is utilized. :

Fig. 9 is a sectional detail, the section be-
ing taken in line 9—9 of Fig. 5.

Fig. 10 is a sectional detail, the section be-

ing taken in line 10—10 of Fig. 7.
. Fig. 11 is a detail illustrating in sectional
elevation the balance-whee] and its starting
means and also a spring for operating it in
one direction and an element of another
power device for turning it in the opposite
direction. :

Fig. 12 is a diagrammatic view of the
balance-wheel illustrating various positions
of said wheel at the principal points in its
cycle of oscillation, which points will be
hereinafter more particularly described.

Fig. 13 is a detail of the main element of

the means for controlling the setting of the

parts in the different positions correspond-
g to the normal, the special and the re-
peat operations illustrated in Figs. 5-7 in-
clusive. : :

Fig. 14 is a diagram showing the com-
plete circuit of the specific calling system in
which said calling or transmitting instru-

-ment is connected, and also illustrates a

group of receivers under the influence of
signals transmitted from such instrument.

Fig. 15 is a front elevation of the instru-
ment, illustrating particularly the keyboard
mechanism and the means of connecting the
various slides thereto. _

Similar characters designate like parts in
all'the figures of the drawings.

The machine shown in the drawings as
illustrative of one application of my present
invention, to wit, its use in a calling system,
is a selecting mechanism having a stock of
movable elements, preferably unit elements
of different kinds, from which stock one or
more series or combinations of elements are
intended to be separated as desired and uti-
lized, preferably by causing each series or
combination to influence a suitable operated
element intended to be governed thereby.
In the specific type of apparatus illustrated,
viz., a calling system, this operated device
will usually be an element, such as a circuit-
controller, for governing the transmission
of an electrical signal, corresponding to
such series or combination, to a distant point
to attract the attention of a person to be
called.

In such a machine it is customary to pro-
vide means for sending a considerable num-
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ber of different signals, each corresponding

to a different individual or station in the
factory or other building in which the call-
ing system is installed. In calling systems
as heretofore constructed different individ-
uals or stations have been represented usu-
ally by different sets of fixed contacts at
the point from which the signals or calls are
to be sent. In the type of instrument illus-
trated as the first embodiment of a calling
system illustrative of my present invention
there is no fixed element or combination of
elements representative of any particular
person or station to be called; but instead
there is a stock of movable elements from
which different combinations representing
such individuals .or stations may be sepa-
rated and assembled, and each such combina-
tion representing a particular individual
or station to be called is differentiated from
every other combination representing a dif-
ferent individual or station. The preferred
means which T at present employ for obtain-
ing this differentiation is a stock of unit ele-
ments of different kinds, usually two kinds,
the means here illustrated being unit balls
of two different sizes drawn from a stock
contained in a suitable storage device or de-
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suitable means which will be more fully de-
scribed later. y

In a calling system as ordinarily em-
ployed each person or station to be called
is usually represented by a number, these
numbers being differentiated in accordance
with the différences in individuals or sta-
I have found that all the numbers
needed for a calling system, and indeed a
very much larger number of them than such
a system requires, may be represented and
controlled by a comparatively small stock
of unit elements or balls'of two kinds
adapted to be used over and over again

" and assembled as desired in different combi-

nations.. Unit elements or balls of one kind
may represent whole numbers, such for ex-
ample as 1, 2, 3, 4 and 5, and will so repre-

" sent them in the particular embodiment of

the invention shown according as one, two,
three, four or five unit elements of one kind,
such as the small balls shown, are separated
from stock without being separated from
one another by a ynit element or elements
of the other kind. I prefer to employ the

unit elements of the other kind, which as

shown here are larger balls, as means for
spacing the first elements or small balls
from one another. For example, a combi-

nation of unit elements made up of oply‘
two different kinds of units, representing.

say the number 123, may be integrated by
separating from stock first one small ball,
then one large ball, then two small balls,
then one large, then three small balls—
and preferably one or more large balls
thereafter to separate the combination so
integrated from the next combination to be
integrated or set up. ~

The separation of such different unit ele-
ments or balls from a suitable stock of the
same carried by and forming part of the
calling instrument is preferably controlled
by suitable keys the principal ones of which
are here shown as corresponding to ‘the
number of unit elements of one kind, such
as the small balls, which it is desired to re-
lease or bring into action for a given num-
ber. In order to accomplish the desired re-

sult the calling instrument shown, which is"

illustrated as having a main base, 2, on
which all of the other parts are mounted,
embodies five key levers, designated respec-
tively by &, k2, &%, %* and %S, and each of
these is intended in this instrument to bring
into action when operated a number of
small balls corresponding to the number
shown on each key, that is to say one of
these key-levers is intended to bring about
the separation from said stock of unit ele-
ments or balls of one such element, while
the other keys are adapted respectively to

1,399,000

separate from stock two, three, four or five
such elements each time the corresponding
key is operated. ’
Any suitable means may be employed be-
tween these key-operated devices and the

70

stock of movable elements to bring about -

these results. One specific means suitable
for the purpose is illustrated and though
various other specific types of means for
accomplishing said result may be employed
it will be clear from said drawings that this
is one simple way of obtaining said result.
In said mechanism the principal element for
effecting the separation of one or more balls
as desired from stock is a plurality of slides,
here shown as superimposed vertically one
upon another so as to move back and forth
In horizontal planes as they are brought into
action by the keys and then restored to their
normal positions. Five slides are shown and
these are adapted to bring about the separa-
tion from stock at one time of one, two, three,
four or five unit elements of one kind, such
as small balls, according as one or another
of said key-levers *—%® is depressed. -These
slides are designated respectively by s?, 2, 8%,
s*, and &5.. They are mounted in this case in
a suitable opening in the central support-3
of the machine and each has a vertical aper-
ture extending therethrough and normally
in alinement with an aperture 13’ of like
size in each of the other slides, so that all of
these apertures registering with one another
form a normally continuous passage into

" which the aforesaid units of one kind, that

is, the small balls, are intended to pass from
a suitable storage device for sai
balls. Normally, in the specific construction
illustrated, there will be five of these balls
in vertical alinement with one another in
the passage formed by the registering aper-
tures in the slides s*—s°. Normally also the
release of these balls from said apertures in
the slides and from the stock of small balls
will be prevented, as by the stop face 3" of
the support 8, which stop face normally
closes the aperture in the lowermost slide
and therefore prevents the discharge of any
of said balls. It should be noted that each
slide at said aperture is substantially of the
same thickness as.the diameter of a small
ball and that the length of the opening
formed by the five registering apertures in
the five slides is just sufficient to receive five
of said small balls, v
Any one, or two, or more of the five balls
contained in the passaie formed by the reg-
istering apertures in the five slides may be
separated from stock and released from the
slides by moving the corresponding slide or
slides toward the rear of the machine into
alinement with a suitable discharge open-
ing, which in this case leads to a common
storage device for unit elements of different
kinds, that is to say to a common storage
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device adapted to receive assembled or inte-
grated combinations of large and small unit

‘elements or balls. Such a discharge open-

ing is illustrated for example at ¢’. In

this case it is a short vertical passage

leading to and in fact forming part of a

common storage device into* which the in-

tegrated combinations of unit*balls are in-

tended to be delivered in the normal, that is,

in the regular, operation of the calling in-

strument. The means by which these slides

are shifted toward the rear of the instru-

ment to bring them into alinement with the_
discharge opening ¢’, to permit the discharge
thereinto of a corresponding number of
small balls, may be any suitable for the pur-
pose. Here all of the key-levers &*—Z%® are
shown as mounted for movement about a
common axis in a rod, 4, suitably supported
at the top of the front of the instrument,
said key-levers being suitably spaced on said
rod. Each key-lever is formed as an angle-
lever the short arm of which depends and is
connected at its lower end by means of a
link, such as 5, to a vertical lever, 6, having
a pin, such as 7, straddled by the forward
split end of a link, such as 8, connected to
the forward end of the corresponding slide
§'—s°. By means of these connections the
downward movement of each key is trans-
mitted, as will be obvious, to the slide or
slides controlled thereby and said slide or
slides moved to the rear. The first lever 6 is
connected to the slide s, the second lever 6
to the slide 2, the third lever 6 to the slide s3,
and so on, and each slide is provided with a
depending shoulder or stop 1.© Said depend-
ing shoulder of each slide, with the excep-
tion of slide. s!, engages the next lower slide.
The c¢onnections from the lever 6 to said
slides, therefore, are such as to shift to the
rear only the slide s* when the first key is
depressed (as shown in Fig. 2); while when
the second key-lever is depressed the slides
s' and s* will be shifted in unison, when the
third key-lever %% is” depressed the slides s,
&2 and s will be shifted to the rear in uni-
son, and so on until the fifth key %° is de-
pressed when all of the slides s'—s® will be
shifted in unison to the rear. Thus, one,
two, three, four or five small balls will be
released and will drop by gravity through
the discharge opening ¢’ according as the
first, second, third, fourth or fifth of the
keys A*—%° is depressed. The keys A'—£i°
may be returned to their normal positions in
a very simple manner, as for example by
means of a small coiled. spring, such as 10,
mounted in a suitable bore and working be-
tween a stop wall of the main vertical plate
11 of the framework and the rear end of the
lowermost slide s, which is shown as having
a washer against which the forward end of
said spring presses. Because of the manner
in which the slides are connected to each

n .

other by the stops 1, this spring serves to
return any one or more or all of said slides
to their forward position after such slide or
slides has or have been moved to the rear
by the depression of the corresponding key.

In order that the slides $'—s® may re-
ceive in the registering apertures before de-
scribed unit elements of one kind only—in
this case small balls—it is important that
provision be made at the proper point for
supplying to said apertures said unit ele-
ments unmixed with unit elements of the
other kind. In order to keep the two kinds

“of unit elements or balls separate at the

point where said separation is necessary I
provide at such point separate individual
storage devices, one of which is adapted to
contain unit elements or balls of one kind
only and the other of which is adapted to
contain unit elements or balls of the other
kind only. These individual storage de-
vices may be of any suitable size and kind
and preferably - form part of a circuit
through which the unit elements or balls of

“different kinds are circulated either indi-

vidually or together and assembled and dis-
tributed at different points therein. In the
particular type of apparatus here specifi-
cally illustrated these individual storage de-
vices are comparatively small and are shown
as individual ball storage devices the main
elements of which are indicated at S and
S’ as short ball-storage tubes of the grav-
ity-feed type, the former leading to and be-
ing normally in alinement witg the regis-
tering apertures before described in the
slides ¢'—s% while the storage device or
tube S’ is shown as normally registering
with an aperture somewhat similar to those
previously described but of larger diameter
to receive large balls.. As here illustrated
the storage device S’ is partly in a tubular
element connected to a central cover element
12 of the instrument, partly in said element
12 and partly in another slide s°, which will
be described later. It will be seen that nor-
mally balls in the storage reservoir S’ for
large balls are vertically alined substan-
tially in parallelism with the corresponding
row of small balls, ready to be fed by gravity
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at the proper times to a common storage -

reservoir, such as that illustrated at C_as
a common reservoir connected with the dis-

charge opening ¢’ into which the small balls

-are delivered as the keys k*—%" respectively

are depressed.

As before indicated, the object of feed-
ing large balls is to-separate successive small
balls or groups of small balls from each’
other so as to obtain a proper spacing of
the same. Any suitable means may be em-
ployed for separating the large balls from
stock, that is from their individual storage
reservoirs, in such a manner as to accom-
plish this object. Here the lowermost slide
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8! is shown as the principal means for effect-
ing this separation and for bringing about
the assembling or integration of small and
large balls in proper order to produce the
desired combinations of numbers in each of
which the small balls representing different
figures are separated by large balls in such
'a manner as to represent the desired whole
number corresponding to the particular
combination of unit elements. The slide s
shown has in the rear of the small-ball aper-
ture an aperture 13 for the passage of large
balls, and the two apertures in said slide
are also shown as spaced at a considerably
less distance apart than the two columns of
balls descending from the individual stor-
age reservoirs S and.S’. The. object of this
is to permit such a movement of the slide
¢* as will afford a release of a small ball
or a group of small balls on one stroke (that
is the rear stroke) of the lowermost slide
(or of the lowermost slide and one or more

~ of the other slides s>—s°) and a release of
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a large ball on the forward or return stroke
of the lowermost slide s!, while preventing
improper release of balls of either set. In
other words, on each depression of a key,

" in the construction specifically illustrated in

this case, the lowermost slide s* will always
move to the rear and release the lowermost
small ball. At this time the opening 13 in
the slide s* will be in position to receive the
lowermost large ball, and on the forward
or return stroke of said slide it will carry
with it and drop the lowermost large ball
of the series through the opening ¢’. Of
course, as before stated, when two or more
slides move to the rear again two or more
small balls will be released at once. In

every case, after the completion of one key

action, the descent of an additional small
ball or large ball will be prevented until
another key action takes place, this being
due to the cut off action of the contacting
horizontal faces of the slides and their sup-
ports. It will be noticed that the upper
end of the discharge opening ¢’ is widened
out sufficiently to receive first a small ball or
balls and then a large ball on the return or
forward stroke of t%ie slide. Thus the re-
lease or separation of small and large balls
in alternation is brought about by the two-
stroke action of a key-lever, on the working
or downward stroke of which at least one
ball is separated and on the return stroke
of which a large ball is separated ; thus as-
suring the positive separation of the indi-
vidual small balls or groups of small balls,
representing the individual numerals of a
given number, by at least one spacing ball
of a suitable kind. ‘

It is desirable to make provision also for
the spacing of complete assembled combina-
tions of large and small balls, that is of
complete combinations integrated from dif-
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ferent unit elements or balls, to distinguish

the spacing of said completed combinations -

from the spacing of the different small-ball
elements of a combination. This is accom-
plished in the particuar calling instrument
shown by providing the additional slide s®
before referred to and suitable means: for
operating said slide. The means hére illus-
trated for effecting this operation comprises
an extra key-lever, mounted on the common
rod 4 carrying the other key-levers, and
suitable connections from this additional
key-lever to the slide s®.- The additional
key-lever is indicated at %° and the key there-
of is marked on the drawings “Space”. It
is shown as pivoted to the rod 4 and as hav-

ing an extension or rock-arm, 14, the rear .

end of which is connected by a link, 15, to
a crank 16 suitably connected to a rock-shaft
16’ which, in turn, has secured thereto a sec-
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ond crank 17’, which is slotted to straddle a

pin, 17, carried by said slide s®.  Theslides®
works between the central element 12 of the
frame and the lower slide s, being guided in
its movements between these parts. The
thickness of the slide s° at its forward endis
Ereferably twice the diameter of a large
ball, in order -that it may hold in the
aperture therein for large balls (previously
described) two large balls one above the
other and deliver these through the open-

ing 18 of the lowermost slide s* when the.

slide s® is moved forward on the depression
of the space-key. Any suitable means (such
as a spring) may be employed for returning
this space-key and its connections together
with the slide s® to their normal positions.
Each time the space-key is operated it will
be evident that two large balls will be fed
into the common storage device C at the end
of a combination that has just been set up

and that these two large balls are additional -
to the large ball that is always released as-

the last element of a slide combination. It
will be noticed that slide s® has a relatively
long slot therein at 18 into which passes a
pin or stud, 20, rising from the upper rear
end of the slide s, this stop pin serving
to locate the slide s° at the limits of its
working and return strokes.

The mechanism just described constitutes
a suitable means for selecting temporary
combinations of movable elements and as-
sembling them in position for successive
utilization, and it also constitutes a suitable
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means for'integrating from unit elements or -

balls contained in differentstorage reservoirs
complete combinations and storing said
combinations successively in a common stor-
age reservoir until it is desired to make use
of said combinations; but the means so far

125

described in detail does not provide for the =

re-use of the different elements of these com-
binations, or for the distribution of the ele-
ments of assembled combinations, to the re-
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spective individual storage devices or reser-
voirs from which they were originally
separated. .
An important feature of my present in-

5 vention in its relation to calling systems
and various other types of apparatus is the
provision of suitable means for re-using the
unit elements or balls of assembled combi-
nations after these combinations have been
-10 disassembled and properly distributed. Any
suitable means may be employed for effect-
ing this distribution and the distributing
means may be located at any proper point
between the point at which the assembled

15 combinations are utilized and the point at
which differentiated elements are separated
from storage reservoirs or devices in proper
“order, substantially as before described,
prior to their being brought together to
20 form a complete combination. In the spe-
cific apparatus illustrated the movable ele-
ments or balls that circulate through the
calling instrument are not distributed until
just before they reach the point at which

25 the individual reservoirs S and S’ diverge
from each other. In this case I have shown
just above these two short storage devices
another common storage device of consid-
erable capacity adapted to receive and hold

30 a considerable number of balls of combina-
tions that have been through the instrument
and completed the.work required of them
but have not been distributed. The distri-
bution is here effected in a very simple

35 manner, the balls descending by gravity

through the common storage device, C’,and
passing over a plate containing a narrow
slot, 21, Figs. 1 and 2, large enough to per-
mit the small balls to pass through into the
40 individual storage device S but not large
enough to permit the large balls to .drop
through it, said large balls being deflected
into the individual storage device S’ in a
manner that will be obvious. ‘
Any suitable means may also be employed
for bringing about the movement or trans-
fer of the movable elements or balls em-
ployed to form combinations from one point
to another in the machine, whether said
50 movement be for the purpose of ytilizing
said elements, or for returning them to their
initial positions after use, or otherwise.
The preferred construction, as it is believed
will be clear from the foregoing, is one in
55 which the elements or balls are fed by grav-
ity wherever possible: In the specific ma-
chine shown, however, gravity alone is not
sufficient to carry these elements or balls
through the circuit in which they are in-
60 tended to travel and power-operated means
for moving said elements and transferring
them through certain portions of their path
of travel is an important feature of the
mechanism. In this specific calling instru-
65 ment the assembled or integrated combina-
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tions of elements are utilized to control the.
action of an operated device, which is spe-
cifically illustrated as a circuit-controller
for governing the transmission of a signal—
that is a signal to an individual or station
to be called. Power-operated means is illus-
trated in this specific instrument for the
purpose of transferring such assembled ele-
ments or balls, preferably. one at a time, to
a point at which they are intended to exert
their controlling action upon said operated
device, that is, the circuit-controller in this
specific apparatys. This power - operated
means though it may be of any type suit-
able for accomplishing the desired result is
shown as operative for releasing the unit
elements or balls of a combination one at a
time from a point near the bottom of the
calling instrument and elevating them to
substantially the highest voint in said in-
strument whence they will usually be re-
turned by gravity as before described to a
point where they may be re-used. This
power-operated means is preferably operated
at a predetermined rate of speed so as to
effect a substantially uniform timing of the
transfer of successive balls. The preferred
means employed by me at the present time
for making this transfer is a power-operated
balance-wheel, the oscillatory movement of
which may be effected by power from any
suitable source but preferably in one direc-
tion at least by power derived from an elec-
tro -magnet. The specific balance-wheel
shown in the drawings is one in which the
oscillation in one direction is brought about
by the direct pull of an electromagnet upon
an armature carried by the balance-wheel
and in which the oscillation in the other di-
rection is due to the release of power stored
in a spring by the action of said electro-
magnet.

The specific balance-wheel embodied in
the calling instrument shown is designated
by W. It carries at a suitable point near
its periphery an armature segment, 22, of
such length and so positioned as to codper-
ate properly with an electromagnet, such
as E, suitably mounted on the base 2 of the
machine. The balance-wheel as'a whole is
supported to turn about an axis which is
substantially the central horizontal axis of
the machine from the front to the rear there-
of. This axis is indicated at 23. The move-
ment of the balance-wheel in one direction is
controlled directly by the electro-magnet E
acting upon the armature segment 22 and
in the other it is controlled indirectly by
said electromagnet by power stored by said
magnet in a spring, 24, contained in a cas-
ing, 25, projecting rearwardly from the face
of the balance-wheel W. This spring is
fastened at its opposite ends to fixed and
movable points respectively one of which is
& pin or stud 24" and the other of which is 130
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a corresponding pin or stud 26. The pin 24"
is shown as the fixed pin and may be adjust-
able if desired to different positions.. The
tension of the spring may be varied as
desired by means of a handle, 25’, which is
operatively connected to the pin 24" by
which a relative turning movement may be
obtained between the parts to which the ends

"of the spring 24 are connected. The stud

or pin 26 is one of a series of six similar
studs, all designated by the same reference
character 26, employed for starting the
movement of the balance-wheel. Any suit-
able means may be employed for this pur-
pose, as for example a gear-segment, 27, piv-
oted, at 28, and connected, as by a link 29,
to a rock arm, 30, secured to a rock-shaft,
31, carrying at its forward end a handle,
32, for operating the gear-segment 27 to
turn the balance-wheel on starting the op-
eration of the instrument. Assuming for the
present the proper closing of a circuit

through the electromagnet E at predeter-

mined times (which circuit will be herein-
after described) it will be understood that
when the balance-wheel W is pulled in one
direction, by the electro-magnet acting on
the armature 22 in opposition to the spring
24, said spring will be wound up, and when
the circuit of the electromagnet is broken
and movement of the balance-wheel in the
path controlled directly by it is ended the
spring will then become effective to oscil-
late said balance-wheel in the opposite di-
rection. The movement of said balance
wheel in one direction is utilized in this in-
strument to transfer a unit element or ball
from a point near the hottom of the instru-
ment and at one side of the central vertical
plane to a point near the top of the instru-
ment and at the other side of said vertical
plane. The element shown for this pur-
pose is a projection forming a transfer ele-
ment, 33, at the periphery of the balance-
wheel, this transfer element being movable
through an arc of about 180 degrees from
said lower position to said upper position.

In the regular operation of the machine
unit elements or balls from a common stor-
age device C are delivered through an open-
ing 34 (see Fig. 5) to the end of a rock-arm
or lever, 85, having a cam so shaped as to
receive a ball properly delivered to it and
transfer said ball to a channel, 85", between
the main vertical frame 35" of the machine
and ‘the periphery of the balance-wheel,
which channel is so shaped and inclosed as
to permit large and small balls to be-car-
tied around in it one at a time by the trans-
fer element 33, after each such ball has been
elevated by the rock-arm 35 to the proper
position in' front of said transfer element
33. The rock-arm 35 which raises the balls
successively into position to be ecarried
around by the transfer element 33 of the
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balance-wheel is secured in this case to a
rock-shaft, 36, operated by another rock-
arm, 37, connected in this case by a long
link, 38, to a lever, 39, pivoted, at 40, at a
suitable point on the framework, see Figs.
1 and 3, and constituting in this construc-
tion a switch for opening and closing the

70

main break in the circuit of the electromag-

net E.. Near its free end this lever 39 is
shown as carrying a carbon contact, 41,
which coGperates with a corresponding fixed
carbon contact, 42, on the framework. The

object of providing carbon contacts for the -
‘main break is to eliminate sparking as far

as possible, especially at the second break
in the circuit, and the manner in which this
is done will be hereinafter described. 'The
lever 39 is shown as having a depending

cam-shaped projection or fin, 43, the under

side of said projection being suitably shaped
to form a cam surface codperative with an
oscillatory pin, 26’, which pin, when the
balance-wheel 1s turned in one direction,
rides over the face of the cam 48 and raises
said cam and the lever 89, together with the
contact 41, and opens the main break at
41—42, while, when said balance-wheel is
turned in the other direction, said lever and
its movable contact are swung in the oppo-
site direction to close said main break, as

will be clear from the drawings. The lever -

39 has two short arms and as here illus-
trated forms practically a three-armed lever,
the depending arm 89’ of which, carries a
spring-pressed by-pass pawl, 44, in the path
of movement of the pin 26’, which pin is car-
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ried by the balance wheel, said pin in one

direction of its oscillation passing outside
the pawl, and in the other direction of move-
ment passing inside of said pawl when the
main break is open and the arm 89" has
been swung in toward the axis of the ma-
chine. The other of the three arms of the
lever 39, is shown, at 39", as a wedge-
shaped device adapted to be engaged in
either direction of movement of said lever

by a moderately strong spring, 45, having a

corresponding wedge-shaped end one of the

faces of which is adapted to engage one of
the faces of the wedge 39’” and hold it when.
the lever 39 is in position to open the main.
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break and the other of which 1s adapted to .

engage the other face of said wedge 39"
when said lever is in position to close the
main break at 41—42. The employment of
this additional friction at these two points
in the cycle of movement of the mechanism
serves to steady the operation of the mov-
able parts and also assures the holding of
the lever 39 in the desired open or closed
position, as the case may be, thus giving a
positive control of the relative positions of
the contacts 41—42. It is, of course, to be
understood that the by-pass pawl 44 per-

mits the passage of the pin 26" and the re-
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sultant throwing of the wedge 39’/ into
either its full line or its dotted -line posi-
tions, as illustrated in Fig. 3, of the draw-
ing, so that the contacts 41 and 42 will
either be held in open or closed relationship.

Assuming that the device is in inoperative |

position, the contacts 41 and 42 separated,
and the arms 39" and 39"’ in their dotted
position, as shown in Fig. 3, and the arma-

ture segment in its position 2z, indicated by
“dot and dash lines in Fig. 12, the startin

of the apparatus by the handle 82, throug

* its shaft 31 and link and lever connections

15

29 and 30 and segment 27, will rotate the bal-

‘ance wheel W, and with it the pin 26, in
“a clockwise direction. As the pin 26’ trav-:

els in this direction it will pass outside of
the pawl 44 of the arm 89’¢ as shown in dot-

~ted lines in Fig. 8. During this movement
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-contact and deénergizing the magnet.

the spring 24, Fig. 11, is energized by the
manually operated mechanism as described,
causing the reverse movement of the balance
wheel W, and also the pin 26, upon the auto-
matic disconnection of the segment 27 of
the manually operated mechanism. On the
reverse rotation of the pin 26" about its axis
28, said pin will engage the inside of the
pawl 44, angd thereby shift the arms 39, 39"
and 39’/ to their full line positions, as shown
in Fig. 3, closing the circuit at the contact
points 41 and 42. At this time the arma-
ture segment 22 is in position %, and as the
circuit is closed by the meeting of the con-
tacts 41 and 42, as herein described, the
electro-magnet E will be energized. The
armature segment being in position u, will
be attracted by the magnet E, continuing
the rotation of the balance wheel W suffi-
ciently to cause the pin 26’ to engage the
cam 43, carried by the arm 39, breaking the
ur-
ing this counter-clockwise movement of the
balance wheel W, the spring 24 is energized
so that as soon as said contact is broken the
spring will catse a rotation of the balance
wheel W in a clockwise direction, which was
initially caused by the manually operated
mechanism hereinbefore described, the os-
cillation of the wheel W from now on being
continued by the alternate action of the mag-
net and the spring.- :

Each time that a large or small ball is
transferred by the element 33 from the rock-
arm 35 to the upper part of the balance-
wheel and beyond the vertical central plane
thereof it will be delivered in this construc-
tion to a point in the channel 35’ adjacent
to a light detent spring, such as 46, by which
said ball will be stopped and further move-
ment of it prevented for the time being.

In the calling instrument illustrated each
ball so located, whether a small ball & or a
large ball &’, is intended on the next suc-
ceeding swing of the. balance-wheel in the

same direction to be forced beyond the de-

) o

tent spring 46, whence in the regular opera-
tion of the machine it will pass to the end

-of a-channel, 47, (see Fig. 6) and hence into

a-passage, 48, leading directly back to the
common storage reservoir C’. A simple
means is shown herein for forcing a ball at

spring and permitting it to return to the
common stock of balls as just described.
The means shown, Fig. 3 comprises a cam,
49, on the balance-wheel and a lever, 50, piv-
oted to a suitable point on the vertical frame
near the top of the machine and adjacent to
the free end of the spring 46, which lever
has a short lower arm in the path of said
cam 49 and a longer, forwardly-extending
arm having a finger 50’, (Figs. 3 and 6)
in position to strike a ball located as just de-
scribed at the free end of the spring 46 and
force it positively past said spring. The
lever 50 may be held in its normal position
with its short arm on the surface at the
bottom of the rise of the cam by a suitable
spring 49”. ' ’

It will be seen from the foregoing that the
oscillation of the transfer element 33 in one
direction by the balance-wheel is sufficient to

the lower to the upper part of the instru-
ment once during each complete oscillation
of the balance-wheel, and that the operation
is such that on the next oscillation, and a
little earlier in.the stroke, the ball so posi-
tioned is forced past the end of the detent
spring 46. The relation of the movements-
of the parts 833 and 50 is such that said lever
50 drives one ball through into the channel
47 just before the next succeeding ball is
brought to the end of its transfer movement
by the element 33. ,

After a series or combination of elements
or balls has been separated from stock in
any embodiment of my invention such series
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‘the point of the detent spring 46 past said .
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-transfer either a large or a small ball from -
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or combination will of course be utilized to .

accomplish some definite result. - In this par-
ticular machine shown and in various other
types of machines in which the invention
may be embodied such series or combination
will control the action of a suitable element
to be operated. . Here this control is by the
individual elements or balls of each combi-
nation assembled or integrated from the unit
elements described. Furthermore a differ--
entiation in this control is obtained from
different combinations, this differentiation
being effected by the different kinds of unit
elements. Thus in this calling instrument
the small balls are intended to pass a suit-
able operated element without acting upon
it, while each large ball is intended to move
said operated element when it passes the
same. The specific operated element con-
trolled by such combinations and the ele-
ments thereof in this instrument is a circuit-
controller governing the second break (be-
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fore referred to) in the circuit of the electro-
magnet E, said circuit being intended here -
to have not only a main break opened and .
closed periodicaﬂy and regularly by the tim-
ing means or balance-wheel, etc., but also
to have a second break which will be opened
or closed respectively by a large or small
ball. A suitable circuit-controller is shown,

© at 51, as pivoted on the main vertical frame
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at the top of the instrument, it being mov-
able about an axis, 52, and its movable con-
tact being preferably an adjustable screw
53. A codperative fixed contact carried on

‘said framing is shown at 54. Here the cir-

cuit-controller, which is in the form of a
lever, also carries a depending arm or fin,
55, having a cam-shaped -under surface of
such contour as to permit small balls to pass
by it without raising the circuit-controller
lever 51 when the contacts 53—54 are in en-
gagement, but which will not permit the
passage of large balls in this manner. In-
stead, when a large ball is brought into the
zone of this cam surface said large ball,
which is positively actuated by the transfer
element 33 to the point where it comes in
contact with the spring 46, serves as a means
for positively raising the lever 51 and hence
opening at 53—54 the second break in the
circuit of the electromagnet E. This is the
manner in which in this specific instrument
an electrical differentiation in the control of
the circuit of said electromagnet ic ob-
tained ; and this differentiation also extends
to the signal transmitted by said circuit to a
suitable receiver or calling device located at
a station to be called. The particular differ-
entiation made by this specific instrument is
the making or breaking of an electrical con-.
tact, which in turn controls corresponding .
makes and breaks in signals transmitted
from the calling instrument to a distant sta-
tion. Said makes and breaks are here the
makes and breaks of an electric circuit con-
necting said calling instrument or signal-
transmitter with one or more suitable re-
ceiving instruments located at a distant
point or points. Each make of the circuit -
occurs upon the transfer of a small ball b,
and in this specific apparatus is:effected by
the movable circuit-controller 39 at its con-
tact 41, and each break of the circuit is
controlled by a large ball. Assuming as be-
fore that the number 123 is the call to be
sent, then when a small ball is forced past
the cam 55 it will not open the break 53—54
and an electrical impulse will be transmitted
(assuming the break 41—42 to be closed).
The next ball being a large ball when it 1s
forced past the cam 55 it raises the same
sufficiently to open the circuit at 53—>54, and
hence no electric impulse will be transmit-

- ted. In the same manner on the passage of

the next two small balls in succession two

65 electric impulses are sent, while on.the pas-
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sage of the next large ball or spacing ball:

there is a break in the circuit. Similarly,
on the passage of the next three small balls,
three successive electrical impulses are sent
from the signal-transmitter or calling in-
strument, while the final large ball of the

combination causes at the proper point the
opening of the circuit at the break 53—54. .~

The specific circuit of the calling instru-
ment shown, and of one or more receiving
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devices responsive to signals transmitted

therefrom, is illustrated in Fig. 14, in which
there is shown a source of energy, indicated
by D, from which a conductor leads to the
main movable contact 41, the other.side of
the source being connected to a line conduc-

80

tor 56. To this conductor one terminal of -

the electromagnet E is shown as connected,
while the other terminal of said magnet is
connected to the fixed contact 42 of the main
break in the circuit by a conductor, 57. This
terminal or fixed carbon contact 42 is shown
as connected with the terminal 53 of the
second break (controlled by the balls) by
a conductor, 58, and the fixed contact 54 at
the second break is connected to another line
conductor,. 59, between which and the line
conductor 56 receivers or -calling instru-
ments, such as R, are shown connected in
parallel branches of the line circuit. It will
be evident from this diagram that the two
breaks at 41-—42 and 53—54 are conuected
in series when both are closed, at which time
a signal will be transmitted. If, however,
a large ball, such as ’, is passing the con-
tact 53 said contact will be shifted to open
the break at 53—54 and no electrical im-
pulse will pass through any receiver. The
timing of the movements of the contacts
4153, the former controlled by the bal-
ance-wheel W and the latter by a passing
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ball, is such in the particular calling instru- -

ment illustrated that the break 41—42 is
always open when the break 53—54 is about

to be opened or closed, so as to prevent spark-

in%‘ at said point. ,
he period of oscillation of the balance-
wheel and the parts carried thereby may be

110 .

of course any that may be desired (within -

limits) and this timing may be regulated in
any one of various ways. In; all cases,
however, it will be seen that the balance-
wheel provides for a regular movement for
correspondingly controlling signals trans-
mitted.. The extent of oscillation of the
balance-wheel when the armature 22 there-
of is under the influence of the energized
magnet E may also be such as desired.
Here in order to start the machine the han-
dle 32 is pulled through an arc which will
move the balance-wheel through the are in
Fig. 12 included between the lines z and a,
that is through the arc z u », the line 2 rep-
resenting the poised position of the balance-
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wheel and @, the limit of movement in this 180
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direction. The other limit of movement is
indicated at #’, while the line % indicates the
point at which the circuit is closed. The

" positions of the armature 22 correspond-

ing to those shown by the radial lines are in-
dicated by dotted or dot-and-dash lines
which indicate the form of the armature.

- The circuit is made when the armature 22
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is in the position indicated by the line u
and broken when in the position indicated
by the line w. Thereupon balance-wheel W,
which was first swung clockwise to start it,
and which on the making of the circuit at
the position » was swung in the opposite
direction by the pull of the magnet, is swung
back clockwise by the release of the power

stored up in the spring 24 by the magnet

E on the counter-clockwise swing of the
balance-wheel. Of course the operation of
the lever 89 and the rock-arm 35 by the ac-
tion of the pin 26" will take place at prede-
termined times in correspondence with the
oscillatory movements of the balance-wheel ;

" and the movements of the transfer element
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33 and ‘the lever 50, as well as the opening
of the break 53—54, will take place 1n cor-
respondence with such movements.

The mechanism, etc., hereinbefore specifi-
cally described is sufficient for the purpose
of assembling temporary combinations of
elements, such as unit elements, and utiliz-

ing the same in accordance with my present

invention, whether said elements are to be
used for the purpose of controlling the ac-
tion or movement of some other means,
or otherwise used, and it is also sufficient for
the purpose of separating from different
storage devices for differentiated elements
a series or combination of elements, mar-
shaling them in single file and utilizing the
elements of said single file in any of the
various ways contemplated by me and here-
inbefore set forth. Said mechanism is not
sufficient, however, as thus far specifically
described, to permit a series or combination
that has been assembled and once used to be
used again for any purpose, and it is not
sufficient to permit such assembled elements
to be utilized in any order other that in
which they have been assembled. As an im-
portant feature of my invention is the pro-
vision of means for repeating. the use of a
particular combination or combinations, and
another important feature is the utilization
of such combinations in a different order
from that of their assembling, and as it is
desirable to embody both of these features
in a machine of the type illustrated herein,
the specific calling instrument shown is so
constructed as to permit of a repetition of
the signal by a given combination and is
also constructed to permit the signals to be
transmitted in a different order from that
in which they are set up by the operator.
In order to utilize combinations separated

from the storage devices S and S’ in some
other order than that in which they follow
one another into the common storage device
C, as previously described, I provide means
for shifting said storage reservoir C out of
operative relation with the discharge pas-
sage ¢’ and for bringing into operative rela-
tion therewith a special storage device,

which may be a comparatively short chan-.

nel or tube, C?, in which storage device may
be assembled one or more special series or
combinations of elements. The spiral stor-
age device of considerable capacity desig-
nated by C and the special storage device
C? are intended to-be shifted into and out of
action alternatively, the regular storage de-
vice C being normahy in position to receive

“assembled or integrated combinations, as

shown in Fig. 5, while when the parts are
shifted to the position shown in Fig. 6 the
special storage device C? is brought into ac-
tion. Im order to permit this, the means for
supporting the storage devices C and C? is
shown as having a movement of oscillation
about the longitudinal axis 23 of the ma-
chine, and the adjacent faces of the elements
containing or supporting the discharge pas-
sage ¢’ and the storage devices C and C? are
shown in the drawings as defined by arcs of
a circle having the axis 23 as a center, in
order that said parts may turn readily and

at the same time permit the proper covering .
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and uncovering of the passages by the walls -

'3 and 60’ of the parts 3 and 60 (see Fig.

2). These faces 3’” and 60’ serve to cut off
the receiving end of the regular storage de-
vice C in one position, and in the other posi-
tion to cut off the special storage device C?,
from communication with the ball passages
above them. » :
Suitable means will also be provided in
connection with a mechanism of the type
just described for cutting off connection
alternatively between the discharge ends of
the storage devices
trance to the ball channel 35’. In the con-
struction illustrated here I have accom-
plished this by combining with the oscil-
Iatory member 60 carrying said storage de-
vices an oscillatory element for controlling
the repetition of the use of balls, such os-
cillatory element being so constructed as to
permit the repetition of the use of combina-
tions stored in the regular storage device C
and also of a combination in the special
storage device C* and also the repetition of
combinations that have been repeated. The
principal element shown here for control-
ling these various functions is a plate of suf-
ficient thickness to have ball-passages
through which large and small balls may
travel,such a plate being indicated at r, and

C and C? and the en-.
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having .2 handle »’, by means of which it -

may be shifted to its various positions. This
plate is mounted for oscillation about the

180
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central horizontal axis 93 of the machine
and may be held in place by friction between

‘adjacent vertical walls of the frame. It is

shown as having in its upper and lower
edges (which it will be noted are respec-
tively adjacent to the receiving and -dis-
charge points of the balance-wheel) open-

. Ings or passages 61, 62, 63 and 64, 65, 66.

The three positions of this plate correspond
respectively to the regular position of the

arts, in which as shown in ¥ig. 5 the regu-
ar storage device C is in communication
with the passage ¢’, to the position of the
parts in which the special storage device C*

1s in communication with the passage ¢, as

shown in Fig. 6, and to a position in which
neither of said storage devices C and C? is

* in communication with said passage ¢’.

20
25
3’0
35
40
45
50

| 5‘5

60

- ‘faet that the o

65

In the normal operation balls will go
through the opening 65 and the opening 34,
as shown in Fig. 5, and be picked up and
carried around by the transfer element 33 of
the balance-wheel and returned to the upper
common storage device C’. When the parts
are in position for the special storage device
to be used, as shown in Fig. 6, the balls will
Fo througil the opening 66 and will be simi-

arly transferred and then returned to stor-
age device C’. In either of the positions
shown in these two views it may be desired
to prevent the return of the balls to the stor-
age device C’ and to provide for a repetition
of the action of any given combination or
combinations. Any suitable means may be

.employed to accomplish this result. - Here a

simple type of valve is shown, at 67, which
in its normal setting permits the balls to go

“through a passage, 67°, to said storage device

C’, but which when turned to another posi-
tion diverts said balls through a passage,
67, of the valve into a passage or channel,
68, the discharge end of which is indicated
at 68’, and lies close to one face of the plate
7, in position to codperate with suitable re-
peating means preferably formed in the
plate » (see Fig.1). - :

The principal element of this repeating
means is shown as a-channel or passage, 69,
having at its receiving end three branches
terminating in properly spaced receiving
openings, 70, 71’ and 72, while the discharge
end of the repeating channel C? terminates
in the opening 64 previously mentioned.
When the valve 67 is so turned as to divert
balls that have been once used into the pas-
sage 68, if the Earts'are in the regular set-
ting shown in Fig. 5 said balls will be de-
lvered one at a time through the openings
68’ and 71 into the channel 69, in which they
will be stored up temporarily, owing to the
ning at 64 at such time is
closed by the adjacent face of a vertical ele-

ment of the frame-work. If the parts are in.

the position shown in Fig. 6, and a special
combination is being used and the valve 67

1,402,600

is in position to divert said balis through the

channel 68, said balls will pass one at a time -

through the openings 68’ and 72 into the re-
peating channe] 69, where they will be stored

temporarily, owing to the fact that the open-

ing 64 is still masked by said vertical surface
of the framing. - :

In the third setting of the parts, shown in

Fig. 7, the balls stored up in the repeating

channel 69 may be used again, and this
whether they came from the normal or regu-
lar common storage device C or from the
sﬁeclal storage device C2. In this position of
the parts it will be seen that the opening 64

at the delivery end of the repeating channel

69 is not masked, but that it is in communi-

cation with an opening 73, passing trans-.

versely into the frame member adjacent to

the ball channel 35, and that the opening 73.
permits balls from the repeat channel 69 to
drop onto the upper part of the rock-arm '

35, whence they travel down the cam surface
to the lower end of said rock-arm where they
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are lifted by the rock-arm 35 in the manner -

before described into position to be engaged
by the transfer element 83 and carried
around to the point of use. Only one ball at
a time can be received by the rock-arm 35
and fed in this manner. It will be noticed
that where a regular or a special combina-
tion is set up in the repeat channel 69 by
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properly diverting regular or special com- -

binations away from the storage device ¢’ in
the manner just described, any such com-
bination may be passed through the machine
once and returned to such storage device C’
by properly setting the valve 67, or its ac-

100

tion may be repeated indefinitely by setting

said valve in positon for diverting said balls
away from said storage device C’, in which
case the balls after being used the second

time will pass through the opening 68’ and.

through the opening 70 back into the repeat
channel 69 and may be used over and over
again indefinitely, owing to the fact that in
this third setting of the parts (Fig. 7) the
opening 64 is not masked but is in position to
permit balls to travel through the machine
continuously. .

-The foregoing description of one way in
which one specific type of apparatus may be
made to embody the invention will serve to
indicate what the principal important fea-
tures of the invention are and how they may
be put to practical use; but as before stated
the mechanism specifically shown and de-
scribed illustrates but one way in which
one of the many different types of apparatus
to which my invention is applicable may be
made and operated. o

What I claim is: ,

1. A selecting mechanism, comprising a
stock of unit elements of different kinds
means for integrating from said stock of
unit elements different combinations, an
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operated means, the operation of which
is rendered effective by certain of said
elements, and selective means for either re-
storing the unit elements to said stock or

causing them to again affect the operated

means.

2. Key-operated selecting mechanism,
comprising a stock of unit elements of dif-
ferent kinds, and a two-stroke key-operated
device for integrating from said stock of
unit elements on different strokes different
elements of a combination. ‘

3. Key-operated selecting mechanism,
coinprising a stock of unit elements of differ-
ent kinds, and a plurality of differentiated
two-stroke key-operated devices for inte-
grating from said stock of unit elements on
different strokes different elements of a
combination. .

4. A selecting mechanism, comprising a
storage device, a stock of unattached unit
elements therein, means for integrating from
said stock of unit elements a combination,

an operated electrical device controlled by

said combination, and selective means for
either restoring said combination to said
storage device or causing the same to again
control the operated electrical device.

5. A. selecting mechanism comprising a.

stock of unattached unit elements, means for
integrating from said stock of unit elements
at different times different combinations
having common unit elements, a circuit-con-
troller governed by each of said combina-
tions, and selective means for either restor-
ing the unit elements of said combinations
to stock or causing them to again affect the
circuit controller. :

6. A selecting mechanism, comprising a
stock of unit elements of different kinds,
storage devices for containing the elements
of each kind, means for integrating from
said stock of elements different combina-
tions, each combination embodying elements
of different kinds, an operated means, the
operation of which is rendered effective by
elements of one kind, and selective means
for either distributing the units of said com-
binations to their respective storage devices
or causing them to again affect the oper-
ated means. :

7. A selecting mechanism, comprising a
stock of unit elements of different kinds, a
storage device for the elements of each kind
means for integrating from said stock o
unit elements different combinations, each
embodying units of different kinds, an oper-
ated means, the operation of which is ren-
dered effective by certain elements of each
combination, and selective means for either

. distributing the unit elements of said com-

65

binations to their respective storage devices
or causing them to again affect the operated
means. : ' o :

8. A selecting mechanism, comprising a

stock of unit elements of different kinds
separate storage devices for the elements of
each kind, means for integrating from said
stock of unit elements different combina--
tions, each embodying units of different
kinds, an operated means having a selective
action confrolled by and corresponding to

‘the different combinations of unit elements,

and selective means for either distributing
the respective unit elements of said combina-~
tions to their respective storage devices or
causing them to again affect the operated
means. -

9. A selecting mechanism comprising a
storage device containing a stock of unit
elements of one kind, a second storage de-
vice containing a stock of elements of a
different kind, means for integrating from
said unit elements combinations embodying
unit elements of both kinds and for mar-
shaling said combinations in single file, op-
erated mechanism, the operation of which

is rendered effective by elements of one kind, .
and selective means for either distributing

the elements to their respective storage de-
vices or causing them to again affect the op-
erated mechanism.

10. A selecting mechanism, comprising a
pair of ball-storage devices for balls of dif-
ferent sizes, means for separating from said
ball-storage devices a combination of said
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balls, means for utilizing said combination,

means for repeating said last-named action,
and selective means for causing said repeti-
tion and for distributingsaidballs to their re-
spective storage devices after said repetition.

11. A selecting mechanism, comprising a
pair of storage devices for movable elements
of different kinds, means for separating
from said storage devices & combination of
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said elements, an operated device controlled .

by said combination, means for repeatin
the action of said combination upon saig
operated device, and selective means for
causing said repetition and for distributing
the elements of said combination to their
respective storage devices after said repeti-
tion.

12. A selecting mechanism, comprising. a
pair of storage devices for movable elements
of different sizes, means for separating from
said storage devices a combination of said
elements, an electrical contact controlled by
said combination and governed by elements
of one size, means for repeating the action of
said combination upon said contadt, and
selective means for causing said repetition
and for distributing the elements of said
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combination to their respective storage de- .

vices after such repetition.

13. A selecting mechanism, comprising a
pair of storage devices for movable elements
of different. kinds, means for separating
from said storage devices a combination of
said elements, means for utilizing said com-
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bination, and selective means for repeating
said last named action, said repeating means
being pivoted to swing into and out of its
different selective positions. .

14. A selecting mechanism: comprising a
pair of individual storage devices for ele-
ments of different kinds, means for separat-
ing from said storage devices different com-
binations of said elements, a pair of com-

“mon storage devices, each adapted to receive

said combinations of. elements, means for

" bringing said common storage devices into
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action selectively, and operated mechanism,
the operation of which is rendered effective.
by certain elements of the combinations.

15. A selecting mechanism, comprising a
pair of individual storage devices for mov--
able elements of different sizes, means for
separating from said storage devices dif-
ferent combinations of said elements, a pair
of common storage devices each adapted to
receive said combinations of elements, means
for bringing said common storage devices
into action selectively, operated mechanism,
the operation of which is rendered effective
")y certain elements of the combinations, and
means for distributing the elements of said
combinations to their respective individual
storage devices. _

. 16. A selecting mechanism, comprising a
pair of individual storage devices for mov-
able elements of different sizes, means for
separating from said storage devices differ-
ent combinations of said elements, a pair of
common storage devices each adapted to re-
ceive said combinations of elements, means
for bringing said common storage devices
into action selectively, and operated mecha-
nisin, the operation of which is rendered. ef-
fective by certain elements of the combina-
tions. . .

17. A selecting mechanism, comprising a
pair of individual storage devices for mov-

“able elements of different sizes, means for

separating from said storage devices differ-
ent combinations of said elements, a pair of
common storage devices each adapted to re-
ceive said combinations of elements, means
for bringing said common storage devices
into action selectively, and an electrical con-

" tact controlled by said combinations and
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verned directly by elements of one size.

18. A selecting mechanism, comprising a
storage device containing a stock of unit
elements of one size, a second storage device
containing stock of unit elements of another
size, means for integrating from said unit
elements a combination embodying unit ele-
ments of different sizes, operated mechanism,
the operation of which is rendered effective
by certain elements of said combinations;,
means for repeating the action of said coln-
bination, and selective means for either dis-
tributing the units of said combination to
their respective storage devices or causing

1,802,600

‘them to again affect the operated mecha-

nism.

19. A selecting mechanism,tcomp‘rising an

assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements and
at another point in which 'is a common stor-
age device for assembled unit elements of
different kinds; in combination with means
for assembling in said common storage de-
vice a combination of different unit ele-

75

ments, operated mechanism, the operation .

of which is rendered effective by certain ele-
ments of said combinations, and selective
means for either distributing said unit ele-
ments to their respective storage devices

or causing them to again affect the operated

mechanism,

20. A selecting mechanism, comprising a
closed assembling and distributing circuit
at one point in which are separate storage
devices for different distributed unit ele-
ments and at another point in which is a
common storage device for assembled unit
elements of different kinds; in combination
with means for assembling in said common

storage device a combination of different

unit elements, operated mechanism, the op-
eration of which is rendered effective by cer-
tain elements of said combinations, and
selective means for either distributing said
unit elements to their respective storage de-
vices or causing them to again affect the
operated mechanism.

21. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements and
at another point in which is a common stor-.
age device for assembled unit elements of
different kinds; in combination with means
adjacent the receiving end of said common
storage device for assembling therein a com-
bination of different unit elements, operated
meéchanism at the delivery end of said com-
mon. storage device, the operation of which
is rendered effective by certain elements of
said combination, and selective means for
either distributing said unit elements to
their respective storage devices or causing
them to again affect the operated means.

22. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements and
at another point in which is a common
storage device for assembled unit elements
of different kinds; in combination with
means adjacent the receiving end of said
common stora device for assembling
therein a combination of different unit ele-
ments, a circuit-controller at the delivery
end of said common storage device and
controlled by said combination, and selec-
tive means for either distributing said unit
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elements to their respective storage devices

after passing said circuit-controller or caus-

- ing their return to said common -stora%e de-
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vice to again‘affect the circuit-controller.
23. A selecting mechanism, comprising an
assembling and distributing circuit at one
oint in which are separate storage devices
¥or different distributed unit elements of
different kinds and at another point in
which is a common storage device for as-
sembled unit elements of different kinds
which storage device has a fixed element
and a movable-transfer element; in combi-
nation with means for assembling in the
fixed element of said common storage device
a combination of different unit elements,
operated mechanism adjacent to .said mov-
able element, the operation of which mecha-
nism is rendered effective by certain ele-
ments of said combination, and selective
means for either distributing said unit ele-
ments to their respective storage devices
after passing said operated device or caus-
ing their return to said common storage de-
vice to again affect the circuit controller.
24. A selecting mechanism, comprising an
assembling and distributing circuit at ome
point in which are separate storage devices

. for different distributed unit elements of
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various kinds and at another point in which

‘is a common storaée device for assembled

unit elements of different kinds which stor-

" age device has a fixed element and an oscil-
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latory transfer element; ‘in combination:

with means for successively assembling in
the fixed element of said common storage
device a combination of different unit ele-
ments, operated mechanism adjacent to said
oscillatory transfer element, the operation
of which mechanism is rendered effective
by certain elements of said combination,
and selective means for either distributing
said unit elements to their respective stor-
age devices after passing said operated de-
vice or causing their return to said common
storage device to again affect the operated
device.

95. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements of
various kinds and at another point in which
is a common storage device for assembled
unit elements of different kinds which stor-

age device has a fixed element and an oscil-

latory transfer element; in combination
with means for assembling in the fixed ele-
ment of said common storage device a com-
bination of different unit elements, means
for imparting a regular movement of oscil-
lation to said transfer element, operated
mechanism adjacent to the delivery point
of said oscillatory transfer element, the
operation of which mechanism is rendered
effective by certain elements of said com-

bination, and means for distributing said
unit elements to their respective storage de-
vices after passing said operated device.

~ 26. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different unit elements. of various sizes
and at another point in which is a common
storage device for assembled unit elements
of different sizes; in combination ‘with
means for assembling in said common stor-
age device a combination of different unit
elements, continuously-operated, oscillating
means for delivering the unit elements of
said assembled combination to a device to
be operated, a selective mechanism respons-

"ive to each element so delivered, and includ-

ing a device responsive directly to unit ele-
ments of one size, and selective means for
distributing said unit elements to their re-
spective storage devices after passing said
selective operated device. '

27. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements and
at another point in which is a common stor-
age device for assembled unit elements of
different kinds; in combination with means
for assembling in said common storage de-
vice a combination of different unit ele-
ments, electro-mechanical means for deliv-
ering the unit elements of said assernbled

combination to a circuit-controller, selective

circuit-controlling mechanism operable for
each element so delivered and responsive to
unit elements of different kinds, and selec-
tive means for either distributing said unit
elements to their respective storage devices
after passing said selective circuit-control-
ling mechanism for causing their return to
the common storage device to.again affect
the circuit controlling mechanism.

928. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate ball-storage
devices for distributed balls of different
sizes and at another point in which is a
common ball-storage device for assembled
balls of different sizes; in combination with
means for assembling in said common ball-
storage device a combination of balls of
different sizes, a circuit-controller in the
path of assembled balls and responsive to
balls of one size, and selective means for
¢ither distributing said balls to their respec-
tive ball-storage devices or causing their re-
turn to said common ball storage device to
again affect the circuit controller,

99. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate ball-storage
tubes for distributed balls of different kinds

and at another point in which is a com-

mon ball-storage tube for assembled balls
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of different kinds; in combination with
in said common ball-
storage tube a combination of balls of dif-
ferent kinds, an operated device controlled
by said assembled balls, and selective means
for either distributing said balls to their
respective ball-storage devices or causing
their return to said common storage device
to again affect the circuit controller.

30. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate gravity-feed
ball-storage tubes for distributed balls of
different kinds and at another Epint in
which is a common gravity-feed ball-stor-

age tube for assembled balls of different , B ¢
. storage device containing unit elements of

of key-operated.

kmnds; in combination with ball-releasin,
means for assembling in said common ball-
storage tube .a combination of balls of dif-
ferent kinds, an operated device controlled
by said combination, and selective means
for either distributing said balls to their re-
spective ball-storage tubes or causing them
to again affect the operated device.

31. A selecting mechanism, comprising an
assembling and distributing circuit at one
point in which are separate storage devices
for different distributed unit elements, and
at another point in which unit elements of
different kinds are assembled; in combina-
tion with means for assembling at said sec-
ond. point a combination of different unit
elements, an operated device controlled by
said combination, a repeating device shift-
able into and out of a position where it
forms a part of said circuit, and means for
distributing the unit elements of said com-
bination to their respective storage devices.
- 82. A selecting mechanism, comprising an

assembling and distributing circuit at one.

point in which are separate storage devices
for different distributed unit elements and
at another point in which is a common stor-.
age device for assembled unit elements of
different kinds; in combination with means
for assembling in said common storage de-
vice a combination of different unit ele-
ments, an operated device controlled by said
combination, a’ repeating device shiftable
into and out of a position where it forms a
part of said circuit between said common
storage device and the distributing means,

and means for distributing the unit elements
of said combination to their respective stor- -

age devices. . - o
33. A selecting mechanism, comprising a
storage device containing unit elements of

. one kind, a second stqrage device containing
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unit elements of another kind, a plurality
of key-operated. devices each operative for
separating from said first storage device a
different number of unit elements of one
kind, and means for separating from said
second storage device a number of unit ele-
ments of the other kind after each such sep-

1,382,000

aration of an element or set of elements of
1;h§4 ﬁlzt kilnd. ha

. A selecting mechanism, comprising a
storage device containing balls of ('l))ne Kkin
a second storage device containing balls o
another kind, a plurality of key-operated de-
vices each operative for separating from

- said first storage device a different number

of balls of one kind, and means for sep-
amtinf from said second sto device a
ball of the other kind after each such sep-
11:;11.::1ion of a ball or set of balls of the first

ind. : : .

35. A selecting mechanism, comprising a
gravity-feed storage device containing unit
elements of one kind, a second gravity-feed

another kind, a plurality
devices each operative for releasing a differ-
ent number of unit elements of one kind,
and means for releasing a unit element of
the other kind after each release of an ele-
ment or set.of elements of the first kind.
86. A selécting mechanism, comprising a
storage device containing unit elements of
one kind, a second storage device containi
unit elements of another kind, a plurality of

key-operated devices each operative for sepa- -

70

75

85

90

rating from said first storage device a dif- -

ferent number of unit.elements of one kind,
means for separating from said second stor-
age device a number of unit elements of the
other kind after ¢éach such separation of an
element or elements of the first kind, and a
selective device controlled by the combina-
tions of said unit elements and responsive
directly to unit elements of one kind.
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- 87. A selecting mechanism, comprising a -

gravity-feed ball-storage device containing
balls of one kind, a second gravity-feed bali-
storage device containing balls of another
kind, a plurality of key-operated 'devices
each operative for releasing a different num-
ber of balls of one kind, and means for re-
leasing a ball of the other kind after each
release of a ball or set of balls of the firs
kind. :
88. A selecting mechanism, comprising a
storage device containing unit elements of
one kind, a second storage device containing
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unit elements of another kind, and a plural- -

ity of two-stroke key-operated devices each
operative on its first stroke for separating
from said first storage device a' different
number of unit elements of one kind and on
its second stroke for separating from said
second storage device a unit element of the
other kind. -

39. A selecting mechanism, comprising a
storage device containing balls of one kind,
a second storage device containing balls of
another kind, and a plurality of two-stroke
key-operated devices_each operative on its
first stroke for separating from said first
storage device a different number of balls of
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one kind and on its second stroke for sepa-
rating from said second storage device a ball
of the other kind.

40. A selecting mechanism, comprising a

storage device containing unit elements of-

one kind, a second storage device containing
unit elements of another kind, a plurality of

" -two-stroke key-operated devices each opera-
_tive on its first stroke for separating from

1o
15
20
26
30
35
40
45
50
b5
L

1

said first storage device a different number
of unit elements of one kind and on its sec-
ond stroke for separating from said second
storage device a unit element of the other
kind, and a separate key-operated device for
separating from said second storage device
a unit element of said second kind. '
41. A selecting mechanism, comprising a
storage device containing balls of one kind,
a second storage device containing balls of
another kind, a plurality of two-stroke key-
operated devices each operative on its first
stroke for separating from said first storage
device a different number of balls of one
kind and on its second stroke for separating
from said second storage device a ball of the

other kind, and a separate key-operated de- .-
- vice for separating from said second storage’

device a plurality of balls of said second
kind.

"42. A selecting mechanism, comprising a
ﬁravity-feed ball-storage device containing

alls of one kind, a second gravity-feed ball-
storage device containing balls of another
kind, a plurality of two-stroke key-operated
devices each operative on its first stroke for
releasing from said first storage device a dif-
ferent number of balls of one kind and on
its second stroke for releasing from said
second storage device a ball of the other
kind, and a separate key-operated device for
releasing from said storage device a plurality
of balls of said second kind.

48. A selecting mechanism, comprising a
stock of freely movable balls of two differ-
ent sizes each of which sizes is contained in
a different ball-storage device, means for
separating different combinations of balls
from said stock, an electric selecting circuit
having a break controlled by a contact which
is opened by a ball of one size and remains
closed on the passage of a ball of the other
size, and means for feeding said separated
balls successively past said contact to open
and close said circuit. ‘

44, A selecting mechanism, comprising a
storage device containing a stock of movable
elements of one kind, a second storage device
containing a stock of movable elements of
another kind, manually-operated means for
separating different combinations of - ele-
ments from said storage devices, an electric

_circuit controlled differentially by the ele--

ments so separated, power-operated means
for feeding the elements of said combina-
tions in proper order into position for in-

fluencing said circuit, and selective means
for either distributing said elements to their
respective storage devices or causing them to
again affect the electric circuit controlling
means. _

- 45. A selecting mechanism, comprising a

stock of unit elements of two sizes, means

for integra_ting from said stock of unit ele-
ments a combination, an operated device
actuated by units of one size, and mecha-
nism for moving said ‘unit elements into
and out of operative relation to said oper-
ated device. .

46. A selecting mechanism, comprising a
stock of unit elements of two sizes, means
for integrating from said stock of unit ele-
ments a combination, an operated electrical
device actuated by units of one size, and
mechanism .for moving said unit elements
into and out of operative relation to said
operated device.

- 47. A selecting mechanism, comprising a

“stock of unit elements of two kinds, means

for integrating from said stock of unit ele-
ments a combination, and means for utiliz-
ing said combinations including transfer-
ring means, and two controlling devices,
one of which ‘is operative on the trausfer
of each of the elements of a combination,
and the other is operative on the transfer of
units of one kind only. -

48. The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means
for transferring said combinations includ-
ing a pivoted balance-wheel adapted for
engaging said elements, and means for os-

cillating the wheel back and forth, includ-

ing an electric circuit and means for open-
ing and closing a break in said circuit.
49. The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means
for transferring said combinations which
include a pivoted balance-wheel adapted
for engaging said elements, and means for
oscillating the wheel back and forth, in-
cluding an electric circuit and automatic

means. for opening and closing a break in -

said circuit. ,
50. The combination with a selecting
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mechanism embodying means for setting up .

' combinations of unit elements, of means for

transferring said combinations which in-
clude a pivoted balance-wheel adapted for
engaging said elements, and means for os-
cillating the wheel back and forth, includ-
ing an electric circuit, an -electrical power
device, and automatic means for opening
and closing a break in said circuit.

51. The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means for
transferring said combinations which in-

“clude a pivoted balance-wheel adapted for
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engaging said elements, and means for os-
cillating the wheel back and forth, includ-
ing an electric circuit, an electrical power
device, and automatic means controlled by
the oscillation of the wheel for opening
and closing a break in said circuit. ‘

52, The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means for

transferring said combirations which in-

cludes a pivoted balance-wheel adapted for
engaging said elements, and means for os-
cillating the wheel back and forth which
include an electric circuit having two
switches which are successively opened, one
by certain of the unit elements and the
other by the balance wheel. ‘

53. The combination with a selecting

- mechanism embodying means for setting up
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combinations of unit elements, of a pivoted
balance wheel for engaging with and trans-
ferring said -unit -elements, and means for
oscillating said balance wheel, including an
electric circuit having a switch-operate§ by
certain of the unit elements and a second
switch operated by the balance wheel, and
automatic means for opening the second
switch in advance of the first mentioned
switch and for closing the second switch
subsequent to the closing of the first men-
tioned switch. .

54. The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means for
transferring said combinations including a
pivoted balance-wheel adapted to engage
with said elements, electrical means for os-
cillating it in one direction and a second

, power device for oscillating it in the other

40

direction. :

55. The combination with a selecting
mechanism embodying means for setting up
combinations of unit elements, of means for
transferring said combinations from one

© 1,393,609 K

osition to another which include a pivoted

alance-wheel adapted to engage said ele-
ments, electrical means for oscillating it in
one direction, and a spring for oscillating it
in the other direction. 1

56. The combination with a selecting

‘mechanism embodying means for setting up
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combinations of unit elements, of means for -

transferring said combinations from one
position to another, including a pivoted
balance-wheel adapted to engage said ele-
ments and having a magnetic armature
segment, an electromagnet co-operative
with said segment for oscillating said bal-
ance-wheel in one direction, and a second
power device for oscillating it in the other
direction. ' '

57. The method of signaling consisting in
setting up in single file given combinations
of unattached unit elements of different
sizes, causing them to pass a sending station
in said single file arrangement, and causing
electrical signals to be sent from said sta-
tion corresponding in arrangement and
timing with said combination, and corre-
sponding in number to one size of unit ele-
ments. :
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58. The method of signaling consisting

in setting up in single file unattached unit
elements of different sizes to form combi-
nations, causing them to pass a sending
station in single file, causing electrical im-
pulses to be sent from said station corre-
sponding in arrangement and timing with
said combination, and in number with one
size of unit elements, and changing the said
electrical impulses at a receiving station to
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audible signals of the same arrangement, -

timing and number. : :

Signed at New York in the. county of
New York and State of New York this 4th
day of November, A. D. 1915. .

CHARLES R. UNDERHILL.

85



