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To all whom it may concern:

Be it known that I, JAMES U. MACKENZIE,
of New York city, in the county and State of
New York, have invented a certain new and

s-useful Improvement in Electrical Signaling
Apparatus, of which the following is a speeci-
fieation. . ‘ .

The object I have in view is to produce

meams for transmitting signals electrically
10 which will be simple, compact, and durable
in construction and reliable in operation.

In carrying out my invention I provide the
signal-box with two or more revolving spin-

- dles or contact carriers arranged side by side
15 and not in line with each other. Each spindle
is provided with a number of projecting con-
~tacts. The contacts for each spindle are disks
or rings cut away more or less on their edges,
which are arranged on concave lines to form

20 a series of concave signaling - surfaces, and-

present more or less contaets in the circular
path of a moving contact-spring, according to
the adjustment of the spindle; or these con-
tacts may be in a single piece properly formed
25 and secured upon and forming part of the
spindle, as shown in another application for
patent of even date herewith. Ior each con-
tact-spindle of the box there is a character-
cylinder turning therewith and mounted di-
30 rectly upon the contact-spindle, or operated
therefrom through cog-wheels or otherwige,
the latter construction being shown in the ap-
plication before referred to. The character-
cylinders carry numbers, letters, words, or char-
35 acters of any desired kind, each being a dis-
tinet signal or service, and all forming a code;
or the character-cylinders may represent units,
tens, hundreds, &c. Fach cylinder is placed
opposite an- opening in the inclosing - case,
4o through which one character or word only can
beseen. The contact-spindles project through
the case, and are provided with milled heads,
by which they are turned; or, where the char-
acter-cylinders are on separate spindles con-
45 nected with the contact-spindles, the charac-
ter-cylinder spindles may be provided with
the milled heads for adjusting the parts. Upon
each contact-spindle, preferably within the
case, is secured a toothed wheel, with which
50 engages atooth onaspring. Thisspring regu-
lates the movement of the spindle, and may

serve also to connect the spindle through one
or more metallic strips or wires with one bind-
ing-post, thespindles being mounted inor upon
insulating - supports. An additional spring
bearing constantly on each spindle may be
used to assist in maintaining the circuit-con-
nection. The toothed springs and the wheels
upon which they bear are preferably so con-
structed that the contact-spindles may be
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turned in either direction. Thereisprovided -

in connection with each spindle a concave cir-
cuit closing or opening block arranged in the
path of the moving contact-spring and mount-
ed upon an insulating-support. Thisblock is
arranged in the path of the moving contact-
spring after or before the contacts carried by
the spindle. Tt is used to begin or finish al-
ternate signals by a prolonged closure or open-
ing of the circuit. It is brought into circuit
by being connected with the spindle. This is
done by means of a spring engaging with the
teeth of a wheel on the spindle for alternate
signals, and resting clear of such wheel, be-
tween the teeth of the same, for the other sig-
nals. The box is provided with as many con-
tact-springs as there are contact-spindles, the
contacts of each spindle having a separate con-
tact-spring working upon them. The boxhas
ashaft arranged at right angles to the contact-
spindles, and carrying the contact-springs,
which shaft is given one revolution at each op-
eration of a clock-train. Thetrainisprevented
from movement by the engagement of the op-
erating handle or sector with a stop. The op-
erating sector or wheel is moved by a handle,
as usual, and winds up the spring to the same
extent that it runs down at each operation.
The shaft operated by the train earries two or
more rigid arms having contact-springs trav-
eling over the spindle-contacts.” Bach of these
springs is secured to the arm, and bent for-
ward away from the arm and then backward
across the end of the arm, its end being bent
outwardly to form a contact-point. On the
end of the arm is a screw, which passes loosely
through the spring, but catches the spring
underitshead. Thisscrew guides thespring-
contact, preventing its movement, except lat-
erallytoward and away from the contact-spin-
dle, and by turning the serew the spring-con-
tact can be properly adjusted to the station-
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ary contacts. Therevolving contact-arms are
arranged on the shaft at different points of a
circle, so that they will operate in succession
or progressively, one contact-spring leaving
the last contact before the next spring is
brought into operation.. One binding-post, as
has already been intimated, is connected with
the contact-spindles. The other binding-post
is connected with the contact-arms through
the metallic base or frame.

As so far described, the box is adapted for
transmitting variable signals only. For many
purposes it is also desirable that it should
transmit a fixed signal at each operation, in-
dicating the number of the box or station, or
other signal,to designate the point from which
the signal is sent. Tor this purpose a sta-
tionary segment is mounted upon an insulat-
ing-support and connected by a strip or wire
with the same binding-post that the contact-
spindles are connected with. This segment
is cut with proper teeth or spaces to give the
fixed signal, and it may be arranged to be
brought into operation before or after the
spindle contacts. . This fixed segment may be
arranged in the path of a contact-spring which
dacts upon the contacts of a spindle; or a sep-
arate contact-arm and spring may be em-
ployed for the segment. The box will be ar-

3divanged to send the fixed signal with each of

40

45

50

‘60

the variable or code signals, and it may also
be arranged for sending the fixed signal alone,
which can be one of the signals of the code.
This can be done by cutting away all the spin-
dle-contacts on one line, so that when the spin-
dles are adjusted to a certain position none of
the spindle-contacts will be touched by the
moving spring-contacts.

The features of novelty of my signal-box
are applicable, it will be seen, to boxes work-
ing with the circuit either closed or open nor-
mally, toboxes transmitting any one of a num-
ber of signals forming a code, as well as to
boxes transmitting a fixed signal alone, or in
addition to any one of a code of signals.

The character of receiving apparatus will
depend upon the use to which the signal-box
is put. It may be employed with any suit-
able apparatus for receiving signals electri-
cally, such as with a chemical or embossing
register, or with an electrical visual indica-
t01 with or without a bell- connection, as de-
sired.

The uses to which the signal-box can be put
are numerous. It can be employed for all
systems of code telegraphy, private-line sys-
tems, bell signaling systems, telephone-calls,
fire-telegraphs, district telegraphy, police-sig-
naling, hotel-annunciators, &e.

In the accompanying drawings, forming a
part hereof, Figure 1 is an external view of a
signal-box embodylno my invention in part;
Fig. 2, a front elevation of the mechanism, the
inclosing-box being in dotted lines; I‘]gs 3
and 4, elevations of the mechanism from the
sides; Fig. 5, a top view of one of the eircuit-

¢losing blocks, showing the connection with
its contact-spindle; Fig. 6, a sectional view
showing the spring for regulating the move-
ment of each contact-spindle. Fig. 7 isa front
elevation of the mechanism of a signal-box em-
bodying all the features of my invention; Fig.
8. a vertical section showing one contact-spin-
dle, and Fig. 9 a vertical section showing the
segment for transmitting a fixed signal.

L1ke letters denote corl'espondmo parts in
all the figures.

With reference more especially to Figs. 1
to 6, inclusive, A is the case of the box, hav-
ing the openings shown, through which the

signal for which the box is set may be seen.

"B B’ B are contact- spindles arranged side
by side, parallel with each other, within the
box. Thesespindles project through the box,
and are provided with milled heads«, by which
they are adjusted.

C ¢ C* are the character-cylinders, which

are shown as carried by the contact-spindles.
These cylinders are inclosed within the case
A, and carry the numbers or other characters
of which the variable signals are composed.
Each spindle carries a number of contacts, b,
which are arranged so that the adjustment of
the spindles axially will bring more or less of
them into the path of a moving contact-arm;
and, since the contact-arm describes a circle,
the contactsare formed on the same circle, pre-
senting a series of concave signaling-surfaces.
Fach contact- -spindle also has a toothed Whee]
e, with which engages a toothed spring, ¢
The wheel ¢ has a notch for each adjustment
of the spindle, and these notches and the
toothed spring are preferably constructed, as
shown in Fig. 6, so that the spindle can be
turned in either direetion. -‘The contact-spin-
dles are mounted in insulating-supports, and
are connected with the binding post or screw
D by the .sprinos ¢, which are connected by a
strip or wire, ¢, running to such binding-post.
The wheels ¢ fmd springs ¢ not only r effuhto
and determine the adj usnment of the con‘mct-
spindles, but by their frictional contact keep
good the electrical connection of the spmdles
with the binding-post D. Ixtra springs, ¢,
bearing on the 1)]&111 stems of the spindles, may
also be employed to improve the connection.

In the path of each contact-arm is a block,
E, for producing a prolonged closure of the
cireunit for alternate signals. These blocks are
mounted upon insulating-sapports, and have
each a spring, d, making contact with the teeth
of a wheel, d/, on the corresponding contact-
spindle. There are half as many teeth on each
wheel d’ as there are adjustments for each con-
tact-spindle, the spring d resting in the spaces
between the teeth for alternate signals, and in
contact with the teeth, as shown in Fig. 5, for
the other signals, the blocks being in circuit
for alternate signals only.

T is a shaft arranged at right angles to the
contact-spindles, and extending across the box
back of such spindles. This shaft is given a
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revolving movement by a spring- operated
mechanism.

G is the -operating-handle, which, being
thrown forward, winds up the spring G’ to

the same extent that it runs down each time.

The movement which the mechanism is per-
mitted to make gives the shaft I’ one complete
revolution at each operation, as will be well
understood.

The speed of the spring mechanism is con-
trolled by an escapement-bob, ¢, so that the
box will work properly in connection with the
receiving apparatus.

Upon the shaft I are secured three contact-
arms H, arranged at different points of a cir-
cle, and carrying each a contact-spring, . This
spring f'is secured to the arm gt its end, and is
bent forward away from thearmand then back-
ward across the end of the arm, its end being
bent outwardly to form a contact-point. An
adjusting and guiding serew, /', passes loosely
through this spring and enters the end of the
arm. The points of the springs f describe
circles and touch the spindle-contacts b and
blocks E in their movement. This, however,
is done progressively, the contacts of one spin-
dle and the corresponding block being passed
over before the spring of the next contact-arm
reaches the contacts of its spindle.

The shaft F is journaled in the metallic
frame G* of the spring mechanism, and with
this frame is conneeted the second binding
post or screw, IY. The box is connected in
circuit with the receiving instrument by the
wires 1 2.  Asconstructed, each contact-spin-
dle, with its block E, is adapted to produce ten
different signals; but of course this number
can be varied as desired. By adjusting the
contact-spindles any number of signals within
the capacity ofthe box can be produced. Thus
with the box shown one thousand different
signals can be produced. It will be seen that
the circuit will be completed when a contact-
spring touches one of the ‘contacts. The cir-
cuit is from the post D, by strip ¢* and springs

¢ ¢, to wheel ¢ and its spindle, through the

contact b to the contact-spring f, touching it,
to contact-arm H, shaft F, frame G* and post D.

The box shown in Figs. 1 to 6 is an open-
circuit box, and. it is adapted to produce va-
riable signals only.

A closed-circnit- box, and one adapted to-

transmit a fixed signal, as well as any one of
a number of variable signals, is illustrated in
Trigs. 7, 8, and 9, to which reference is now
particularly made. This box has all the ele-
ments of the box first described, and isin every
respect like that box, with the exceptions now
to be noted. In addition to the adjustable

contact-spindles, the box is provided with a’
stationary segment, I, which is connected by
wire ¢ with the binding-post D, the same as
are the contact-spindles. Thisstationary seg-
ment is provided with contacts or spaces ¥/,
representing a fixed signal, which may be, for
instance, the number or other designation of

the box. This segment is inthe path de-
scribed by the spring of an extra contact-arm,
H', secured to the revolving shaft T.

The segment I is adapted to be acted upon
before any of the spindle-contacts. To make
the box a closed-circuit box, the segment I has
a projection, g, upon which the spring of arm
H' rests normally or while the box is at rest,
thus completing the cireuit through the box.
Another difference over the box first described
is the Jocation of the blocks E before instead
of affer the spindle contacts.- This, however,
is a matter of choice, the change not affecting
the operation of the box otherwise than bring-
ing the prolonged closing or opening. of the
circuit for the altérnate signals at the begin-
ning instead of at the end of the divisions of the
signals. The spindle-contacts of this box are
cut away on one line, so that the box can be
adjusted to send the fixed signal alone or in
connection with any one of the variablesignals.

I do not claim herein the broad invention
of a-universal transmitter, this being covered
by my application No. 29,660; neither do I
claimherein the use of a single contact-spindle,
or of any of the features of my invention in
connection with the single contact-spindle,
such features being claimed in my applieation
No. 108,521, excepting, however, the block
for producing the prolonged opening or clos-
ing of the circuit; the said block with the ad-
Jjusting devices for placing it in and out of cir-
cuit; the combination of adjustable contacts
and spaces with the fixed contacts and spaces,
so arranged that both sets, or the latter alone,
may be brought into action, and the contact-
spindle cut away on one line, in connection
with the fixed contacts and spaces.

‘What I claim is— ,

1. Inelectricalsignaling apparatus,the com-
bination of two or more spindles arranged side
by side, each having two or more series of
contacts and spaces, and adapted to be adjust-
ed axially to bring into position any one of
the series of contacts and spaces, and a mov-
ing circuit-controlling device acting upon the
spindles progressively, substantially as set
forth. o

2. In electrical signaling apparatus, two
or more spindles arranged side by side, each
having two or more series of contacts and
spaces, and adapted to be adjusted axially
to bring into position any one of the series of
contacts and spaces, in combination with two
or more contact-springs acting progressively
upon the contact-spindles, substantially as set
forth.

3. In eclectrical signaling apparatus, the
‘combination of two or more spindles arranged
side by side, each having two or more series
of eontacts and spaces, and adapted to be ad-
Justed axially to bring into position any one
of the series of contacts and spaces, with two
or more revolving contact-springs acting pro-
gressively upon the contact-spindles, substan-
tially as set forth.
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4. In electrical signaling apparatus, the
combination, with two or more adjustable con-
tact-spindles arranged side by side, of a re-

volving shaft making a complete revolution at

each operation of the mechanism, and two or
more contact-springs carried by said shaft and
located at different points of a circle, said con-
tact-springs acting upon the spindle-contacts
progressively, substantially as set forth.

5. In electrical signaling apparatus, the
combination, with two or more contact-spin-
dles arranged side by side, of two or more
character -.cylinders connected and moving
with the contact-spindles, and contact-springs
acting progressively upon the said spindle-
contacts, substantially as set forth.

6. Ineleetrical signaling apparatus, the com-
bination of two or more contact-spindles, two
or more revolving contact-springs turning on
an axis at right angles to the contact-spindies,
and two or more character-cylinders, substan-
tially as set forth.

7. Inelectrical signaling apparatus,the com-
bination, with a spindle carrying two or more
series of contacts and spaces, and adapted-to
be adjusted axially to bring any one of the
series of contacts and. spaces into the path of
a moving contact-spring, of a block for pro-
ducing a prolonged closing or opening of the
circnit, and means for bringing it into opera-
tion for alternate signals, substantially as set
forth. - '

8. In electricalsignaling apparatus,the com-

bination, witha spindle carrying two or more
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geries of contacts and spaces, and adapted to
b> adjusted axially t6'bring any one of the se-
ries of contacts and spaces into the path of a
moving contact-spring, of a block for produc-
ing a prolonged closure or opening of the eir-
cuit, a toothed wheel on the spindle, and a

spring projecting from the block for connect-
ing the block with the spindle for alternate
signals, substantially as set forth.

-9, Inelectrical signaling apparatus,the com-
bination, with the adjustable contact-spindles,
of the toothed wheels and the springs, where-
by the axial adjustment of said spindles may
be independently controlled and determined,
substantially as set forth.

10. In electrical signaling apparatus, the
combination, with two or more sets of adjust-
able contacts and spaces for producing variable
signals, of a set of fixed contacts and spaces
for producing a fixed signal, substantially as
set forth.

11. In electrical signaling apparatus, the
combination, with adjustable contacts and
spaces, of fixed contacts and spaces, and means
whereby both the adjustable and fixed con-
tacts and spaces, or the latter alone, can be
brought into action, substantially as set forth.

12. In electrical signaling apparatus, the
combination, with one or more adjustable con-
tact-spindles having the contacts cut away on
oneling,of the fixed contacts, whereby both sets
of contacts, or the fixed contacts alone, can be
brought into operation, substantially as set
forth.

13. In electrical signaling apparatus, the

combination, with two or more adjustable con-
tact-spindles arranged side by side, a fixed
contact-segment,andrevolving contact-springs
turning at right angles to the contact-spindles,
substantially as set forth.
- This specification signed and witnessed this
24th day of September, 1883.
JAMES U. MACKENZIE.
Witnesses:
H. W. SEELY,
EpwaArp H. PyaTT.
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