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UNITED STATES

PaTeENnT OFFICE.

AARON D. BLODGETT, GEORGE W. BLODGEIT, AND JACOB P. TIRRELL, OF
BOSTON, MASSACHUSETTS, ASSIGNORS TO SAID A. D. BLODGETT, G. W.
BLODGETT, AND GEORGE O. CARPENTER, OF SAME PLACE, AND JAMES

- I. EMERSON, OF WAKEFIELD, MASSACHUSETTS.

-

ELECTRIC SIGNALING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 263,281, dated August 22, 1882,
Apﬁlicatiun filed May 15, 1832. (Wo model.)

Lo all whom 1t may concern :

Be 1t known that we, AARON D. BLODGETT,
GEORGE W. BLobpGETT, and JacoB P. TIR-
RELL, allof Boston, in the county of Suffolk
5 and State of Massachusetts, have invented cer-
tain Improvements in Electric Signaling Ap-
paratus, of which the following is a specifica-

tion. .’ o
This invention is in part an improvement on
1o the electric signal for which we filed an appli-
~ cation for Letters Patent of the United States
December 17, 1881, No. 48,169, the improve-
ment consisting in. the provision of means
-whereby, after the electrodes or cirenit-closin g

5 devicesdescribed in said application have been
1n operation for six days, giving each day Sig-
nals for the departure of ratlroad-trains, ac-
cording to a week-day schedule or time-table,
the said electrodes will be made Inoperative,

20 and a differently-arranged set of electrodes or
circuit-closing devices will be brought auto-
matically into action on the seventh day, the
signals given on that day conforming to the
sunday time-table.

25 The invention also has for its.object to pro-
vide improved means for automaticall y keep-
Ing the intermittently-rotating time-cylinder of

our signal mechanism or any chronometrical
-device in unison with a standard clock at any

3o desired point; and this part of our invention
consists in the provision of means whereby the
vibrations of the armature of an ordinary
‘*sounder” connected electrically with a sienal-
clock and operated thereby at regular inter-

35 vals are caused to regulate the operation of a

-chronometrical device.

The invention also consists in certain details

~of construction, all of which we will now pro-
ceed to describe and claim. |
Of the accompanying drawings, forming a
part of this specification, Figure 1 represents
-a front elevation of a signaling apparatus em-
Lodying our improvements, Iig. 2 represents
‘a side elevation of the same. Ifig. 3 represents
45 -a section on line z 2, Fig. 2, looking down-
-wardly. Iigs. 4 and 5 represent respectively
sections on lines y y and 2 2, Fig. 2. Tig. 6
represents a diagram showing an arrangement

40

| of devices for regulating the time-cylinder by

a standard clock. Tig. 7 represents a side ele- zo
vation of a different arrangement of our appa-
ratus. I1ig. 8 represents a section on line
w, Fig. 7. Tigs. 9 represents a section on line
v @'y Fig. 7. Figs. 10, 11, 12, 13, and 14 rep-
resent details employed in the construction sz
shown in IMig. 7. Fig, 15 represents a diagram

~of the connections employed with the construe-

tion shown in Fig. 7.

The same letters of reference indicate the
same parts in all the fioures.

In the drawings, D represents a metallic eyl-
inder adapted to rotate on a vertical axis, and
provided with holes adapted to receive pins or
minute - electrodes p. In Figs. 1 and 2 the
holes are arranged in parallel peripheral rows, 65
each row having sixty holes, while in Fig. 7 a
different arrangement of holes is shown, which
will be described hereinafter, the construction
shown in Tigs. 1, 2, 3, 4, 5, and 6 being first
described as follows: The eylinder is provided 70
with a ratchet, /) having sixty teeth, and with
the ratchet is engaged a pawl, b, which is op-
erated by the armature of an electro-magnet,

M, and rotates the cylinder a distance equal

to the length of one ratchet-tooth each min- 75
ute, thus giving the cylinder a complete rota-
tion once each hour.

h represents a single electrode or Spring,
which is mounnted on a vertically- movable
notched bar, r, which is raised by a dog, 0/, 8o
operated by the armature of an electro-mag-
net, N, once each hour, the dog b’ raising the
bar » and its electrode a distance equal to the
space between each row of minute-electrodes
and the nexf. These movements cause each 85
pin or minute-electrode inserted in the cylin-
der to make contact with the single electrode
at the minute or unit of time represented by
such pin, a circuit being closed through a Sig-
nal-bell whenever such contact is made. A 9o

Go

series of signals is therefore automatically
given, announcing the departure of frains ac-
cording to a given schedule or time-table. Af-
ter the single electrode has been raised to the
row oi holes corresponding to the last hour of 05
| the day on the cylinder, and the latter has been




IO

p-

_oﬁce rotated while the single electrode is in i

the last-named position, the notched rod car-
rying the single electrode is released automati-
cally and allowed to drop, the single electrode
being thus brought to the row of holes corre-
sponding to the first hour of the day. |

- Apparatus operating in the manner thus
generally described is shown in our above-

named application, to which reference is made

for a fuller description. -In said application
tbe cylinderis shown as provided with twenty-
four rows of holes, one for each hour of the day,
and the same minute-electrodes are brought
into use every day, so that there will be no
variation in the order of the signals from day

to day while the minute-electrodes are ar-

20

ranged 1n any given order.

In carryingout our presentinvention we pro-
vide the cylinder D with an upward extension,
D/, and provide it with anotherseries of rows of
holes, preferably corresponding innumber and
arrangement to the holes already described 1n
the lower portion of the eylinder. In the holes

~ of the extension D/ pins p/ may be placed to cor-

25

0

respond with a Sunday time-table. Thenotched

“rod r, supporting the single electrode &, above

deseribed, is provided at its upper end with a
similar electrode, A/, adapted to make contact
with the pins p’ successively, the electrode A/
moving in unison with the electrode &, Inthe
normal condition of the apparatus—that 1s to
say, during the six week-days—the electrode

I is kept out of the electric circuit in which

35

) 4-0

35

60

‘made inoperative.

the signal-bell is located, so that although the
electrode &' and the pins p’ come in contact

with each other daily the circait is not closed

by their contact until the seventh day, when
the electrode 7’ is automatically put into the
circuit with the signal-bell, and electrode I is
auntomatically eut out from said circult and
This change is effected 1n
the present instance by the devices next de-
seribed. | o

¢ represents a shaft journaled in insulated

‘bearings on the base B, and provided with a

ratchet, j, having seven teeth, and with two
disks, k k/, of insulating material, one of which,
k', has a shorf metallic section, [, in its periph-

ery equal to about one-seventh of its circum-

ference, while the other, &, has a metallic sec-

‘tion, I, equal to about six-sevenths of its cir- |

camference. On the periphery of the disk '
bear two metallic springs, o o/, one of which
is in metallic connection through a post, p?
and flexible wire ¢ with the single electrode
h, and the other is connected with the metallic
base B of the apparatus. . The spring o is con-

‘nected to the post p?, and with said post is In-

sulated from the metallic base B, while the
spring o’ is in metallic connection with said

- base, which is connected with one pole of the

65

battery in the signaling-circuit, as in our for-.

mer application. When the springs o o’ rest
ot the metallic portion of the disk &’/ they are
clectrically connected, so that when the elec-
trode & is in contact with one of the pins p the

i

]

L this purpose.
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circuit will be closed and the signal operated ;
but when the springs rest on the insulating
portion of the disk they are insulated from
each other and the electrode & is cut out of the
circuit and inoperative. -

On the disk k rest two springs, s s/, one of
which, s, is connected with the electrode A’/
through a post, %, and flexible wire, v, said post
and spring being insulated from the base B,
while the other, §', is in metallic connection
with the base._ The springs s &/, when resting
on the metallic portion of the disk k&, put the
electrode 7/ in ¢irenit, and when resting on the
insulating portion cut out said electrode and
render it inoperative. The disks k &’ are so ar-
ranged on their arbor that when the springs of
the disk k rest on a metallic portion the springs
of the disk &’ rest on an msulating portion, and
viceversa, Theratchetjisrotated one-seventh
of a complete rotation by each descent of the
bar r, said bar carrying a tooth, ¥/, which en-
gaoes with a tooth of the ratchet when the bar
drops, and with a stop, w, which abuts against

‘a succeeding tooth and prevents the tooth ¢’
from rotating theratchet more thanone-seventh

of a complete rotation. | |

The operation is as follows: At the com-
mencement of the week, or on Monday, the
springs s 8’ rest on the forward portion of the
wetallic surface of the disk & and the springs
o o’ rest on the forward portion of the 1insulat-
ing-surface of the disk k’/. At the end of each

day the disks k &/ are partly rotated, as de-

seribed, and- at the end of the sixth day the
conditions of the two «isks are reversed, the
springs o o’ resting on the insulated surface of
the disk ¥/ and the springs s 8’ on the metallic
surface of the disk k. On the seventh day,

i therefore, the cireuit is closed by the pins p/

and eleetrode /. The metallic portion of the

disk %/ and the insulating portion of the disk

k are of such length that the next rotation of
the disks restores them to the eondition first
described. It will be seen therefore that the

_7o
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action whereby the week-day time is suspended

on Sunday and restored on Monday is entirely
antomatic, so that no readjustment of the min-
ute-electrodes is necessary to adapt the appa-
ratus for Sunday use, : |

It is obvious that the means whereby the
electrodes h &' are alternately placed in and
cit out from the circuit may be variously

modified without departing from the spirit of

our invention, and we do. not therefore limit

ourselves to the special devices described for

The ratchet £ is formed in a éel)al'ate piece
from the cylinder, and 18 journaled in a sleeve

on the base B. The lower journal, &’ of the

cylinderrests in a socket in the upper surface
of the ratchet, and is removable from the lat-
ter. A pin, j/, projecting from the cylinder
into an orificein the ratchet, connects the cyl-
inder and ratchet, so that they will rotate to-
gether. The upper journal, p*, of the eylinder

receives a stud, p3, which slides verticallyin a

:11-5
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“holder in the yoke or frame B’/,and is pressed |

downwardly by a spring, as shotvn in e, 2.
When the stud p® is raised the. cylinder D is
released and can be removed from the ratchet
and base, so that readjustment of the PIns can
De readily effected. | -

The electro-magnet M, which attracts the
armature carrrying the eylinder-rotating dog
b, 1s excited once each minute by suitable con-
nections with an eleetrical clock. In Iig. 6
we have shown an arrangement whereby said
niagnet is excited by theoperation of the arma-
ture I of a telegraphic sounder of the kind

o

closing the cirenit by the operation of the
sounder may be employed for other chrono-
metrical parposes besides regulatin g the rota-

tion of the cylinder D. Hence we do not limit 70

ourselves to the employment for said purpose;
nor do we limit ourselves to the employment
of a circuit-closing device in econnection with

the armature of a telegrapl - sounder as a

means for regulating the chronometrical de.
vice. Said armature may he arranged to fall
when released from its magnet upon an arm
projecting laterally from the pendulum of a
clock,and thereby givean impulse to said peid-

75

ordinarily used in a time-service system and
operated by a standard clock at an observa.-
tory, so as to give a blow or sound which is
- synclironous with every alternate vibration of

alum and keep it in a uniform rate of vibra- 8o
tion. Thearmature in this case should be kept
vibrating at a uniform rate, instead of being
allowed tostopat intervals, asabove described.

e

the standard elock pendulum, excepting at in-

In Fig. 7, 8,9, 10, 11, 12, 15, and 14 we have

- tervals when the operation of the sounder is | shown 2 different arrangement of pins or min- 8z
2o interrupted to mark divisions of time. In the | ute-electrodes on the cylinder D and its ex-
time-service conunected with the clock at the tension, different means for closing the cir-
observatory at Cambridge, Massachusetts, the | cuits through the signal, and certain otlher de.
sounders are caused to operate every alternate’ | tails of construction. The holes for the pins
second until twenty-nine sounds bave been | or minute-electrodes p, instead of being ar- go

given, and then a pause oceurs which marks:
Four minutes are
indicated in this way in sucecession, and dur-

the close of the minute.

ing thefifth minute the operation of the soud-

ranged in parallel peripheral rows, are ar-

ranged in a single spiral row, the number of

holes Leing the same as previously deseribed.
The holes in the extension DY are also arranged

er ceases, after giving eighteen sounds, un- | in a single spiral row. The single electrodes 05
30 t1l the close of the minute, so that a longer | 4 4/ are therefore raised eontinuously at such
pause occurs, marking the closing of a period | a rate that they will meet the pins or minute.
of five minutes. | | electrodes successively, and their apward mo-
I represents a ratchet on an arbor, G, and { tion is effected by means of a spirally-grooved
"H represents a disk of insulating material af- | vertical arbor, 1/, a sleeve, ¢, adapted to slide 1oo
35 fixed to the same arbor, and provided with vertically on”said arbor and supporting the
five insulated metallic sections, I I I I I,on its | electrodes hl, and a pin, ¢/, passing through
periphery. The ratchet F has one hundred | the sleeve ¢ and entering the spiral groove g
and thirty-four teeth—a number equal to the | in the arbor #'. - | |
number of sounds given by the sounderinfive | A represents a gear-wheel on thie arbor ¥’y 103

40

minutes, as dabove set fortlh.

J J represent a pair of metallic springs Lear-
ing on the disk H. - One of these Springs is
connected with the magnet M and the other

entire aceuracy. | |
It 1s obvious that the device for periodically

meshing with g
the ratchet-f, the arbor s being thus rotated
by and with the eylinder D, the spiral groove
causing the pin ¢ and sleeve ¢, with the elee.

pressing the lever 2 toward the cylinder and

moving the arm ¢ .in the opposite direction,

gear-wheel, A’, on the arbor of

with one pole of a local battery, I, with the | trodes % Iy to move continuously upward on 110
45 other pole of which the magnet M isconnected. | the arbor 1. | | S
When the springs J J both rest on a metallic | - We have arranged the pins p and the elec-
section I the circuit is closed through the | trode . so that they do not act - directly as
‘magnet M,and the latter is caused to attract its | electrodes in closing the circait, but have g
armature and rotate the cylinder D one Step. | mecnanical action, whereby a clock-train is re- 11§
50 The number of teeth with which the ratchet F | leased and caused torotate a circuit breaking
18 provided insures one complete rotation of | and closing disk. = To this end the electrode I,
the ratchet and the disk H every five minutes. | which in this connection we will call a ‘“lever,”
and the arrangement of the metallic sections 1s- pivoted to the sleeve t, and 18 extended
I'is such that the circuit will be closed in the backwardly from its pivot and engaged at its 1zo
55 mannerdescribedat the expiration of each min- | rear end with an elongated crank, @, on a ver-
ute, four of said sections being at uniform dis- | tical rock-shaft, ¢, which is journaled in suit-
tances apart, and the fifth being separated | able fixed bearings. On the upper end of the
from the fourth by a space shorter than any | rock-shaft ¢ is an arm, d, to which is pivoted
- that exists between the othiers, so that the | a second arm, ¢, having a stop, €%, at its outer 125
6o fifth section will be brought to a contact with | end. When a pin, p, comes in contact with
the springs'J J by the eighteen beats of the | the electrode or lever 1 it turns said lever on
fifth minute. It will be seen therefore that | its pivot, and thus causes it, through the
the cylinder is governed in its rotation by the | ecrank @, to turn the rod ¢ in its bearings and
standard clock, and is therefore rotated with | move the arm ¢ in one direction, a spring, a’,

130
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p, that dlsplaced the lever &,

passes by said Iever, the arm e iS thus rcclpro_
cated, so that the stop ¢* will come alternately

in front of pins m m' on a disk, »#, which is ro-

tated by a train of gearing, P Q RS, 1mpelled |

by a spring, T. Each movement of the arm ¢
in one direction releases the pin m, bearmg-'
 against the stcp ¢%, and causes said stop to ar--

rest the next pin, m’ while the opposite move-

ment of the arm-e causes its step to release the
pin m/ and stop the next pin, m.

The periphery of the disk # is prcvrded mth
projections U, which, when the disk is rotated,

make contact succeeeweiy with a metalllc_

spring; V/, which is electrrcall;r connected with
the spring s, that bears on the disk %'. (See
Ifig. 15.)

with the & V'’ closes the circuit through

spring

the signal-bell, the disk % being connected |

through a battery, W', and the signal-bell
with the spring &', bearmg on the disk %, as
shown in Fig. 15,  The prq]ectlonsUare pret

erably so : arrancred that during one movement |
“tached at one end to & ﬂange, U/, on the gear-
“wheel H of the train that rotates the disk »/,
“and at the other end to the arbor V2, to whlch

of the disk # a given number of signals will be

given—say twc-—and at the next a different
Hence by placing-one pin |
p ia a hole representmg the starting- minute
and another in a hole representing one or more
minutes prior to the starting- minute the first

number-——-say one.

pin will cause a warning-signal to be given
dliferlng from the starting-signal given by the
next pin

The electrcde i elt-zctrlcallyr ccnnected'

with an electro-magnet, V, which is connected
through a battery, W, wrth the metallic frame

of the machine and the cylmder D, so that |

whenever a pin, p/, in the exténsion of the cyl
inder touches the electrode h' the circuit is

closed through the electro-magnet V_and the

armature W2 thereof is attracted &ald arma-

ture has a stop, X, which projects over a
-of a rotating vertical eylinder havmg two parts

or dlrlswns, each adapted to receive, and per-
‘mit. any desired arrangement of pins, as de-
‘seribed, twcsmglederlces,hh",movedupward]y .
along the cylinder by suitable mechanism, so
‘as to make contact with said pins successively,

disk, #/, having pins m m’ and. pI'OJGCtIOI]SU
ar ranged like those of the disk n.

The disk #’ is rotated by a train of”gearmg,-

E’ F/ G’ H/, impelled by the spring T. When
the armature W2 is attracted to the magnet

the stop X thereon releases one of the pins m/,
and when the armature is released arrests ohe
of the pms m/ of the disk »’. |

A sprin g, Y, electrlcally connected w1th the_’
spring o of the drum %2, is arranged to make

contact with the pchectlons U of the disk #/,
said disk being cornthected threugh the battery
W’ and the signal-bell with the spring o/, bear-

disk #/, caused by the closmg of the circuit

through the magnet V, causes the srgnal to be
cperated -as by the rotation of the disk #. The
disk nis autcmatlcallv kept in-circuit for six
days in. succession,’ and is then cut out, while
the disk »' is automatlcally put in’ cncmt on

~ the seventh day and allowed to remain oneé

day,and is then cut-out by means of the arbor
Ty ratehet 4, disks & &/, and sprmgs 00 88, as

5 already deecubed the ratchet j being rotated
one-seventh of a’ revclutlon at each descentof |

The contact of each projection U

: whlch the ]

“arrested by a btcp, S

on the disk &, so that the rotation of the |

!
]

| erted at its ends.
one spring 1s . ehabled to operate two trains,
‘may be applied to various mechanisms besrdee

the sleeve t, sald sleeve. carrylng the tocth v,
which operates the ratchet j. . The sléeve ¢ is

‘released and allowed to fall after reaching its

extreme of elevation by the withdrawal of the
pin ¢ from the spiral groove in the ‘arbor 77,
thereby depriving the sleeve ? of its only sup-
port. The pin €' 1s withidrawn by the contact
of an arm, O, on the eylinder D with ‘a lever,
P/, Whlch is prvo*ed to the sleeve.t and bears
aﬂ'amst & pin, Q’, on the pwcted arm R/, on
pin ¢’ 18 formed. When the sleeve
t reaches a quﬂicrent helght the rotation of the

"fcvlmder causes the arm Q' to tilt the lever P’
and the latter to tilt the arm. R/,

‘soas to w1th

The sleeve ¢ then falls until
The sleeve ¢ is guided
and prevented from rctatmg on the arbor ¢/
by an arm, T/, pro_]ectlng from the sleeve, and

draw the pin e’;

having a slot. in its outer end, which rulee on
“the rock- shaft ¢,

It will be obserr':ed that the @.mgle sprmg T

‘rotates both the dlsks n n' through the inter-

mediate trains of gearing. Said spring is at-

the gear- -wheel S of the train that rctatee the
disk » is attached. The arbor V2 is adapted

“to rotate’ mdependently of the gear-wheel H/,

o that the two are rotated in oppcsﬂse dlrec-
tions by the uncoiling force of the spring ex-
This arrangement whereby

the one described.

If desired, the cy]mder D may be prmflded'
“with acontmuous spiral groove, into which the
‘pins or minute- electrodés may be inserted, in-
‘stead of two independent holes.

We claim— =
1. Ina mgnalmgapparatus the corcbmatmn

and allowed to fall once each day, a signal-

‘bell, and intermediate devices Whereby the
| swnal is autcmatlcally cperated for six suc¢-
cessive days by the pins of one division of the
seventh day by the pms_._

cylinder and on the
cf the other division of the cylinder, ds set
forth.

described, a signal-bell located in an electric
cireuit, mtermedlate devices Whereby the cir-
cuit is clesed thrcugh said bell by the action
of the pins in one division or the other of the

“eylinder, and an arbor having a ratehet which

is rotated one step by each descent of said bar

70

75

3o

90

95

piele

10§

IIO

115

120
2. Inasi gnalm gapparatus, the ccmblnatlon'
of a retatmg cylinder having two parts or di-
‘visions, each adaptéd to receive and permit any
desgired arrangement of pins, as described, two
single devnces, I I, supported by a bar or shde,._.__ 125
which is raised and released at 1ntervals, as

130
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or slide,and circuit-changing devices, substan-
tially as described, operated by the rotation
of said arbor, whereby the pins in the different
divisions of the cylinder are caused to alter-
naie In_their action on the circuit-closing de-
vices, the pins of one division being made op-
erative for six successive days and the pins of
the other division on the seventh day, as set
forth.

o. The combination of the base B, having
the ratchet £, the cylinder D, having its lower
bearing supported on said ratchet and engaged
with said ratchet,so as to be removable there-
from, and the vertically-movable stud P?, sup-
porting the upper journal of the cylinder, as
set forth. |

4. Thecombination, withatelegraph-sounder
and chronometrical device, of a ratchet, T,
operated by a pawl on the armature of the
sounder, and having as many teeth as there
are operations of the sounder in a period of
five minutes,an insulating-disk having metal-
lie sections arranged as described, and sprin gs
bearing on said disk and counected, as de-
seribed, with a circuit which includes the elec-
tro-magnet directly operating the chronomet-
rical device.

O. As a means for raising and releasing the
single devices % 4/, the combination of the ro-

tated spirally - grooved arbor 7, the sleeve ty |

supporting said devices, and having the mov-
able pin ¢, entering the spiral groove of the
arbor, and automatic devices whereby said pin

Is withdrawn from the spiral groove, as set
forth.

6. The combination of the mechanically-ro-
tated disk #, having the pins m m’ and pro-
Jections U, and connected, as described, in an
electric circuit, the stop ¢°, adapted to arrest
the pins m m/ successively, the rock - shaft c,
operating said stop, the pivoted lever fi, en-
gaged, as described, with the rock-shaft, and
the rotating eylinder D, having pins adapted
to operate the lever 7, as set forth.

7. The combination, with the cylinder D,
havingtwosectionsordivisions, each provided
with pins, of the mechanically-impelled disks
n #'y connected, asdescribed, in the same elec-
tric circuit, and alternately arrested and re-
leased by the action of the pins,and antomatic
means for putting one of said disks into and
the other out of the circuit at predetermined
intervals, as set forth,

3. In a signaling apparatus, a rotary cylin-
derhaving twoparts or divisions,each adapted
to receive and permit any desired adjustment
of pins, as described.

In testimony whereof we have signed our
names to this specification, in the presence of
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two subscribing witnesses, this 13th day of 6o

May, 1882,

AARON D. BLODGETT.
GEO. W. BLODGETT.
JACOB P. TIRRELL.

Witnesses:
C. F. BROWN,
A, L. WHaire,
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