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UNITED STATES

PaTENT OFFICE.

ROBB MACKIE, OF CINCINNATI, OHIO, ASSIGNOR,

BY MESNE ASSIGN-

MENTS, TO THE ELECTRIC SELECTOR AND SIGNAL COMPANY, OF WEST

VIRGINIA.

APPARATUS FOR SELECTING AND OPERATING MECHANICAL DEVICES.

SPECIFICATION forming part of Letters Patent No. 507,148, dated October 24, 1893.

Application filed July 14,1891, Serial No.399,527,

(No model.)

To all whom it may concermn:
Be it known that I, ROBB MACKIE, a citizen
of the United States, and a resident of Cincin-

nati, 1n the county of Hamilton and State of

Ohio, have invented certain new and useful
Improvements in Apparatus for Selecting and
Operating Mechanical Devices, of which the
following is a specification.

qure 1, of the accompanying drawings
illustra,tes a side elevation of the receiving
instrument. Fig. 2,1illastrates an end eleva-
tion of the receiving instrument forward of
the magnet and showing the eylinder and
brushes. IKig. 3, 18 a view of spring bolt and
its semi-cylindrical casing; Fig. 4, a view of
cylinder spread out on a plane shov» Ing posi-
tion of brushes and the direction of current

‘when lamps are in circuit; Fig. 5, a view of

cylinder spread out on a plane showing posi-
tion of brushes and direction of current when
the lamps are out of circuit; Fig. 6, a side
view of part of the apparatus showing the
spring bolt whieh has just passed the end of
casing and is beginning to throw out locking
bar. Fig.7,1s a diagram showing two sets of
lamps .in main line circuit; arranged to be
cut in or out of circuit by the receiving in-
strument located in an independent circuit
operated by impulses thereon. In thisfigure
the lamps to the left are in cireuit and those
to the right are cut out. Fig. 8, is also a dia-
gram showuw two sets of electt‘icilamps in

_indepeudent cireuits, and receiving instru-

rmaents operated by impulses from the main
line,as in Kig.7. Fig.9,isaviewof thelower
part of the apparatus showing a modified
structure by which the cut-out or other de-
vice may be operated by a crank on the end
of the shaft. .

In a patent g granted to Aden A. Hatch for
electric swna,hnﬂ' apparatus, dated May 14,
1889, No. 403 104, there is- described a recew-
ing apparatus for working out a series of com-
bination impulses in which there are shown
two sets of electro magnets with their arma-
ture levers and means for shunting the cur-
rent from one set' to the other to return the
combination sector to i1ts starting point.

So far as the operation of working out the

5o combination of a receiving instrument is con-

| cerned, my invention does not seek to intro-

duce any new feature, but with such a re-
ceiving instrument I combine a mechanical
device or devices, and use the receiving in-
strument as a selecting device whereby the
mechanical device is brought into co-opera-
tion with or subjected to the control of the
impulses from the transmitter. Thus for ex-
ample a series of semaphores having mechani-
cal devices for exhibiting a safety signal and

for reversing it to show a danger signal is

connected with one of these receiving instru-
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ments; theoperator first sendsout the proper

sequence or combination to select the sema-
phore he requires.
completes the phase represented by its ar-
rangement of impulses; the effect of thisis to
subject the mechanical devices to the im-

The selecting instrument 65

pulses from the transmitting instrument by -

which they are operated. Soin a series of mo-

70

tors for driving machinery, one of these se- -

lecting inst.rum_ents may be used to operate
mechanical devices to turn off or restore the
current to the motors. And the invention is

' 1llusirated inthe drawingsto turn a cylinder

whereby an electric lamp may be lighted or
extinguished, and a modification of a me-

chanical device is shown in Fig. 9, for operat-

ing such devices by means of a erank. Thus
from the beginning to the end of the work,
everything is under the control of the trans-
mitter. |

Upon a main line or independent e1reu1t
there may be erected a series of these receiv-
ing instruments; each of which may be con-
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neeted with mechanical devices foroperating

bered and as each receiving instrument re-

an electric lamp. Such lamps may be num-

sponds to a predetermined arrangement of .

impulses the mechanical devices connected
with the one selected will be first subjected

go

to the operatingor controlling impulses from
the transmitter by working out the predeter- -

cal devices. Now the line need not be con-
fined to lamps, as it may have in the same
circuit, motors or semaphores and their re-

‘mined arrangement of the receiving instru- .
‘ment, and when thus prepared other impulses

95
are transmitted which operate the mechani- - .

spective mechanical devices and each of thegse 100




35
77 mitted impulses.

‘may have its own number, and all of them
- may be thussubject to the control of the trans-
“mitter, and any one may be selected and op-
| era:ted at will.
& struments are operated to the end, and close
“a local cireuit or release a mechanical de-
~ vice operated by a weight or spring which"

~ Ordinarily these receiving in-

"~ when run down is again rpstored by hand, or

“again, to call a station operator who l*esponds-

to the call and performs some work to enable

the transmitter to. proceed with some other
eleetrical work. Theseinstrumentsare there-

- fore not under the control of the transmitter,

" "20

e 13
- . turning it to starting point imparted by the
. armature lever of the magnet, which will be .

~ Dbut require addltmna.l .:md other ald to per-
15k '

form their work.

‘The receiving instrument 1is conqtructed- |
- upon a suitable Dase A, provided with the up-
- rights B, which constltute the frame work of
Smta,bly journaled in these
upughts is the shaft a’, and secuared to this
- shaft so as to rotate therewlth is the sector C
- supported by its arms ¢/, which has a normal
forward movement (from right to left) im-

the appa,ratus

parted by a spring or welght as ¢?, or other

suitable motor and a backward mov_ement re-

fully explained.

3!.'.]
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An electro- mawnet D Shown in Fig 1 re-
ceives the i pnlses from the tra.nsm;ttmg in-
- strament and acts upon its armature lever d’,
~attracting it to the pole of the magnet when
~ the e¢irenit i8 closed, and is in turn retracted

by spring d* when opened thus giving to this
lever a movement reslmn%we to the trans-
A series of these impulses
- is selected to suit the particular receiving in-

strument and the impulses thus sent work
out the combination upon the sector of the

instrument chosen, by means actuated orear- |
and moving |
with said lever; for example; the particular |

ried by the arma.ture lever d’,

sector as shown at ¢® in the drawings repre-
p

sent the following combination, a dot, an in-

terval, two dots, an interval, a dct an inter-
val, twO dots, an interval, a dot an interval,
tvm dots, an interval, a dot 11; will be seen
that between each. dot and uash of the'above

combination there is an intervening space;

as the armature lever is drawn tow&rd the

the magnet pole it actuates a pin as d?, which
touehes upon the keys of the cemblnatlon,
impedesits normal progressive movement for-

waid; and holds it until the lever is again
llft_ed, so that the sector takes a fresh start
forward with eachimpulse; atthe same time

the armature lever is arrested by the keys

and is thus prevented from attaining its full
strokkeé; when however, the finger descends
thmugh one of the spaces or when the com-

~ bination is entirely worked out, the armature

““lever obtains its full stroke and throws the
sedtor baek to starting point, in the following |

manner: Sult.&bly mounted so as to vibrate
w-i_th the siaft a’ is a collar a®.
18

at b,

‘means.

der ¢,

This collar
provided with a projection as a° which |
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through the slot, whose other end is attached

to the armature lever d’, and vibrates there-

with; the upper end of this rod is provided

e
with lhe shoulder a®, which may bean adjust-
able nut as shown in the drawings or thecol-

lar and rod may be rigidly connected and the E

armatare lever slotted. Asthelever vibrates
and its full stroke is impeded by the keys,
this rod slides up and down through the slot

in the projection a’; but when the armature

75

lever is released a.n(':l drops upon the imagnet - '

pole, the shoulder a’, catches the projection
a® and throws the sector back to starting

pmnt

It has been smd that the armature lever
would beleft free to return the sector to start-
| ing point when the combination had been

worked out, and this-statement is ordinarily
true but in my apparatus I propose to make
I nseof the mechanism of the receiving instru-
‘ment to perform meehanical work aftel the
combination is worked out and hence I have

provided means for eatching and holding the
gector; sothat it may not'bereturned tostart.

80

o

ing point until this work is aceomplished. It -

may be said therefore that in my apparatus B
the combination is used to set the receiving

instrument, to receive other impusles to per-

form this work and this is done by the fol-
Jts o
‘upper end is provided mth a socket asshown
‘Upon the shaft ¢’ and secured to-itor
100
wh;oh_ when the sector is at its starting point
‘is in the position shown in Fig. 6; theend of

lowing devices: b’ is-a rod pivoted at 0%

to the hub of the sector is a projection b,

95

the rod is held against the pI‘OJGGtIO‘ﬂ by the

spring b%; as the sector moves forward the
top of the rod b’ is pushed out by the projec-
tion b4, until it comes opposite to the socket
b3, into which it drops when the sector has
rea(,hed the end of its forward course, thas
holding the sector in position and gsetting the
instrument to receive the additional im-
pulses for the mechanical work; this position
is shown in Fig. 1; the armature lever-d’ does

| not as yet obtain. its full stroke because its
stroke is limited by the projection a3 and

collar ¢% and will not obtain its full stroke
until the mechanical movements are given,
but it has sufficient movement to do this
work which is accomplished by the following

naled 'in the frame, I have placed the cylm-—

upon which the black spaces are insu-
la,twns and the others, conductors, and on the

‘same shaft E, a ratchet wheel e, opemted by

a pawl &, actuated or charried by the vibra-

| tions of the armature lever d’, as shown in:
| thedrawings, (Fig. 1). This pawhs pivoted to
‘arod &, suspended from the armature lever,
and its lower end is normally pressed to-
| ward the ratchet by the spring e°.

The pawl
however, has an arm €% which projects above

| 1ts _fulcru_m, and duvmg_ the forward move-
‘ment of the sector the tipper end of thisarm

is in contact with a cross-bar c¢®, secured

is slotted so that the rod o' may pass easily | to the arms of the sector, and forms the are

Upon a shaft as K, suitably jour-

105
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" time the nro;jeetlen b* has entered the socket
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of a circle whose center is the shaft a’. When
the combination has been worked out, the
end of the pawl arm ¢° escapes the end of

cross-bar ¢® and allows the pawl to be thrown

into engagement with the ratchet about the

6°, and has locked the sector and set the ma-

ehme for mechanical work. Another set of

- impulses are now given by the transmitting

[0

20

instrument which operates the armature le-
ver of the magnet which imparts a rotatinn'
movement to the shaft K, and the cylinder e’;
resting upon this eyhnder are a set of brushes
1, 2, 3 4, and the operation of the device will

be readily understood by looking at Figs. 4 |

and 5. Let us suppose the cylinder begins
its movement with the brushes contacting
with the cylinder as shown in Fig. §; the cur-
rent then is from the ﬂenerator F through
brushes 2 and 3, back te the generetor The
cylinder 1s turned step by step until the op-

- posite side 18 reached when the brushes are

- starting point, and this is accomplished as |

30
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all upon the conducting spaces; the current

is now from the generator I, brushes 2 and 1,
lamps f', brushes 4 and 3, back to generator. ;
"The lamps are now lighted and when this oe-

curs the armature d’ is released, obtains its
full stroke and throws the sector back fo

follows: On the shaft K, is secured a hollow
bar H, to revolve with the shaft and is pro-

vided with two spring bolts A/, impelled out-

wardly from the center; and attached to the
frame is a semi-cylindrical casing A% arranged
as shown in Figs. 1, 3, and 6, within which the
hollow bar H with its spring bolts are turned,
and confined until one of them has passed
the end of said casing A°, when it is impelled
forward by its spring striking the end of the
locking-bar b/, and 1e1ea,smn* the sector; the
armatme 1ever being free te attain lts full
strokereturnsthe eeeter tostartingpointin the

“manner already described. The bolt which |

has thus performed its work remains thrust
out until it reaches the inclined plane A% and
is returned to i1ts place by 1ts own mevement
on this plane.

The operation of extmﬂ'ulshmw the lamps

is performed by a repetltlon of the same 1m-

pulses, viz: a series of combination impulses
to set the receiving instrument and hold it in
place, ther a series of impulses to perform
the mechanical work in turning the cylinder,

and when these are finished the other or op-

posite spring bolt releases the sector and the
armature lever throws it back.

The cogged segment %, pinion " and ratchet
k? illustrate perts of aretarding device, which
may be used with a pendulum escapement, or

a dash pot may be substituted or any other |

of the well known means for retarding may
be used to steady and regulate the forward
progressive movement of the sector and need
not be further described. |

I do not limit myself to the particular con-

struction or operation of the parts of the in-
strument. For example, the transmitting in-

strument may be the ordinary telegraph key
or an automatic device constructed for the
purpose; or any of the combination receiv-
ing instruments may be used as well as the
Hateh; a mechanic may readily substitute
other specific means for locking the instru-
ment or for releasing it, and cranks, eccen-
trics, worms or other mechanical instrumen-
tehtles may be introduced for performing the
mechanical work, hut I believe I am the first
to conceive and carry out in a practical ap-
paratus (of which I have shown and described

one form) a plan for operating a receiving or.

selecting instrument and by means of im-

pulses from the transmitting instrument pick-

out and select any one of a series of mechani-
cal devices, and by means of the impulses
subject this device to other 1mpulses from
the transmitting instrument, which actuate
the mechanieal dewees and perform meeham-
cal work.

What I claim, and desire to secure by Let-

ters ratent, 18—

1. The combination with an electrical im-
pulse transmitting instrument, of a mechani-
cal apparatus advanced into position by an
impulse or impulses from said transmitter, a
selecting or preparing instrutnent adapted
to reSpond to a predetermined arrahgement
of impulses, and devices for connecting the
transmitting instrument operatively with the
mechanical apparatus, sald devices actuated
by the selecting instrument in responding to
its predetermined arrangement of impulses,.

2. The combination with an electrical im-
pulse transmitting instrument, of a mechani-
cal device advanced into position by an im-
puise or impulses from said transmitter, a
preparing or selecting instrument having a

‘wheel, bar, or sector pmmded with a repre-

80
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95

100

a 10§

seutatwn of a predetermined arrangement of

impulses, and means operated by the trans-

mission of sald predetermined arrangement
of impulses to operate or control the move-

ment of said wheel, bar, or sector, and devices

operated by said wheel bar or eeetor in re-
sponding to its predetel mined arra,nn'ement
of impulses, to connect the tmnsmlttmﬂ' 1n-

strument operatively with the meehameel ap-
paratus.,

3. The combination with an electmeel im-
pulse transmitting instrument, of a mechani-
cal apparatus advanced into pOSlthIl by an
impulse or 1mpulses from said transmitter, a
selecting or preparing instrument respondmﬂ'
to a predetermmed arrangement of electrical
impulses. and thereby eenneetmg the trans-

mitting instrument operatively with the me-
chanical apparatus.

4. The combination with an electrical im-
pulse transmitting instrument of a mechani-
cal apparatus havmrr two or more phases of
operation, and meehemsm to advance the
same Into phase position alternately in re-
sponse to an impulse or impulses from said
transmitter, a selecting or preparing instra-

ment provided with means responding to a

IIO

IT5

I20
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predetermined arrangement of electrical im- | ment, means 1*espouding to an additional im-

pulses from said transmitter, devices oper- | pulse or impulses from said transmitter to. 55
ated thereby to: bring the mechanical appa- | operatethe mechanical deviceafter thephase
ratus and the transmitting instrument into ) of theseleeting instrumentiscompleted, lock- .
5 responsive co-operation, devices responding | ing devices operated by said selecting instru-
to an additional impulse or impulses from | ment to hold said instrument until the me-
said transmitting instrument to actuate the | chanical work is completed, and means re- 6o
advancing mechanism of the mechanical de- r.f'_spond.ing--' to-an impulse:or impulses from:said
vice to one of its phase positions, and means | transmitting instrument to unlock the.select-

ro responding to a repetition: of said impulse or | ing instrument and restore it to its starting
impulses to actuate said advaneinﬂ'-meehajnm_ pemt
ism to produce an alternate phase. . 8. The combination w1th. an electrical im- 65

5. The.combination with an electrical im- | pulse transmitting instrument of a mechani-
pulse transmitting instrument of a mechani- | eal device operated: by a series of impulses

15 cal apparatus having two or more phases of : from said transmitter, a selecting or prepar-
operation, and - mechanism to advance the | ing instrument hevlnﬂ* a wheel, ba,r or sector
same into phase position alternately in' re- rprowded with emeeh&meel 1'epreeentat10n of 70
sponse to an impulse. or 1mpuls~eb from said | a predetermined arrangement of electrical
transmitter, a.selecting or preparing instru- | impulses, means operated by the selecting in-

zo ment prewded with means responding to a | strument in responding toits predetermined
predetermined arrangement of electrical im- | arrangement of impulses to thereby bring the

pulses from seldtrensmuter, devices operated | mechanical device and the transmitting in- y5
thereby to bring the mechanical apparatus | strument into responsive co-operation, and a
and the tl'a,nsmlttmw instrument into respon- | single magnet respondmfr to said transmit-

25 S1ve co-operation, dB‘VlCES responding to-an étinﬂ' instrament to operate or control the. se-
additional impulse or Impulses from said | lectmﬂ' instrument. and actuate the mechani-
trapsmitting instrument to actuate the ad- | eal device. 80
vancing mechanism of the mechanical device.| 9. In-an eleetric selecting system, the com-
to one of its phase positions, and means for | bination with an electrical impulse transmit-

30 restoring theselecting instrument to its start- | ting instrument, of a number of mechanical

- ing pemt operated bv animpulse or lmpu]ses_ | dewces each of them having one or more
from said transmitter. | phases of operation and advanced into phase 85

6. In an electric selecting apparatusan im- | position by an impulse orimpulses from said

pulse transmittinginstrument in circuit with | transmitter, a selecting or preparing instru-

35 an impulse receiving instrument adapted to | ment errenwed in connectmn witheachofsaid
respond to a fixed combination of electrical | mechanical dev1ces and each of said select- -
impulses to complete its phase, in combina- | ing instruments adapted to respond to a pre- g0
tion with locking means responding to the } determined arrangement of impulses and to
transmitted impulses tolock the receiving in- | no other, means operated by each of said se-

4o strument when its phase is completed and a lecting instruments in response toitsown pre-
springbolt for unlocking the receiving mstru- detérmined arrangemertnt of impulses to there-
ment when required. by bring the .mechamcal device with which 953

- 7. The combination with an electrical im- | it is connected and no other into responsive
~ pulse transmitting instrument, of a mechani- | co-operation with the tranemlttmﬂ' instra-

45 cal device operated byan 1mpulse or impulses | ment.
from said transmitter, a selecting or prepar- Signed at Cmcmnah,m the county of Ham-
ing instrument adapted to respond to a pre- | ilton and State of Ohio, this 30th day of June, 100
deterinined arrangement of impulses to com- A D. 1891. |
plete its phase, means operated by said se- - _

sc lecting instrument in responding to its pre- | ROBB MACKIE.
determined arrangement of impulsesto there- Witnesses: |
by bring the mechanical device into respon- J.D. MEEKER, | -
sive co operation with the transmitting instru- Lovuls A. BROWNBECK.
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