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EPECIFICATION forming part of Letters Patent No. 435,259, dated August 26, 1890.
| Application filed February 25,18980. Serial No, 841,763, (No model,)

To all whom it may concern:

Be it known that I, GILMORE THEW,; a citi-
zen of the United States, residing in the town
of Peru, county of Clinton, and State of New
York, have invented a new and useful Im-
provement in Klectric Devices for Prevert-
ing Accidents on Railways; of whieh the fol-
lowing is a specification. |

The following is a detailed description of
my invention, reference being had to the ac-
companying drawings, forming part thereof.

Similar letters and numerals refer to simi-
lar parts in said drawings.

"To carry my invention into effect I have

invented the electric apparatus illustrated in

the accompanying drawings, in which—
Figures 1, 2, and 3 represent views of dif-

ferent parts of a pole-changing device D with

an automatic electric stop-motion, said stop-
motion illustrated in IFig. 3. Fig. 4 illustrates
the combination of said Figs. 1, 2, and 3 on a
line x , Figs. 1 and 2, when placed in posi-
tion for operation. Figs. 5 and 6 represent
different views of & combined rheostat and
automatic electric cut-out; Fig. 5, a side view,
and Iig. 6 a top view. Fig. 7 illustrates a
top view of a portion of said cut-out.
18 a plan view of a section of track. Fig. 9 is
a vertical section through a locomotive-cab,
showing the devices in position. |

In Figs. 1, 2, and 4 the numerals i and 2
represent two non-conduecting disks held in
position at & proper distance from each other
by bolts or rods 3 for the purpose herein de-

seribed, said disks to have permanently fast-

ened to thelr inner surface a series of metal-
lic plates 11, placed in a circle at a proper

distance from each other and at a proper dis-
tance frowmn the center of said disks for the

purpose herein desecribed, the said disks 1
and 2 to have a perforation at their centers
for the Insertion of a- shaft 4, said shaft to

have firmly fastened thereto an arm 5 to re-

volve at right angles with it between said
disks 1 and 2, said arm 5 to have fastened at
or near 1ts ends a metallic brush or lip 15
said brush or lip to be placed at a proper dis-
tance from the center of said arm so as to
come 1n contact and make proper electric con-
nection with the aforesaid series of plates 11.

Now to illustrate theoperation of this pole-

Fig. 8 |

I changing device D, we will connect the PoSsl1-

tive pole of the battery B to plates 11’ and
11% the negative pole to plates 113 and 11* in
FFig. 2; also we will connect plates 115 and
11° to point 31 by conductor 60, and plates
117and 11°to point 32 by conductor 61 in Fig.1.
Now if by any means plates 113 and 115 were
connected and plates 11° and 117 wére at the
same time connected, the positive pole of said

negative pole to point 31, and by disconnect-
ing plates 11° and 11° and at the same time
disconnecting plates 112 and 117 and connect
plates 117 and 11°% and at the same time con-
necting plates 11* and 11% it would reverse the
carrent and the positive pole would be pre-
sented topoint 3landthenegativepole topoint
52, Now it is evident by the above descrip-
tion that by revolving said shaft 4, causing
arm o to revolve between the aforesaid digks
1 and 2, it would connect the series of plates
11, as above stated, causing an electric cur-
rent to flow (if said points 31 and 32 were con-

‘nected) alternately, first, forillustration, from

point 32 to point 31 and then from point 31

to point 32 at each revolution of said shaft4,

as described, and for the purpose herein set
forth. - Said shaft 4 to have firinly fastened
theretoagear-wheel 14, and agear-wheelorpul-
ley 17, for the purpose next deseribed.
wheel or pulley 17 is for the purpose of en-

gaging with a motive power suitable to con-

vey a rotary motion to said shaft 4. Gear-
wheel 14 is for the purpose of engaging with
the automatic electric stop-motion next de-
sceribed, and is illustrated in Fig. 3.

In Figs. 3 and 4, 9 represents a pair of elec-
tro-magnets, 10 represents theirarmature, and
7 the armature-lever, with its fulerum at 8,
satd lever held against point 16 by means of
spring 12.  Now if a current of electricity of
suificient strength pass through said mag-
nets 9, it would cause armature 10 to be at-
tracted toward said magnets, causing said ar-
mature-lever 7 to turn on its fulerum at 8 by

| overcoming the resistance of the spring 12,
thus causing the point 13 to engage with the"

cogs on gear-wheel 14, thereby stopping the
rotary motion of said wheel 14, said shaft 4,
and arm 5, and when the ecurrent ceased to
flow with sufficient strength for the purpose
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 gaging point 13 from the cogs on said gear-
wheel 14, thus allowing shad’t 4 to be 1"evolved'

IO

~changing device it would cause the arm
10 to be attracted toward magnets 9, thereby

20

35

above described said spring 12 would draw
said lever 7 against point 16, thereby disen-

again, thus setting sald pole-changing device
1n operatmn

ductors 60 or 61,leading from one pair of the

series of plates 11 on dlek 1 to the electro-mag-
nets9,when a currentof electricity of sufficient

stren_gth was made-to flow through said pole-

causing point 13 to engage w1th the COgs of

said gear-wheel 14, thereby causing the 1*otary- |
motion of shaft 4 and arm 5 to stop, for the

purpose herein described. Now 1f we con-
nectthe polesof an electrie battery or dynamo

to said pole-changing device, as above de-
scribed, and convey a 1'otary motion to sald

shaft 4, causing said arm 5 to revolve between -
disks 1 and 2 'it would cause the current from
said battery or dynamo to be reversed at each

revolution of said shaft 4—that is, it would

flow first in one direction, then in the other,
“on such conductors a-s'should connect peints
31 and-32, and when the current became of
sufficient strength to cause the automatic elec-
tric stop-motion to operate 1t would cause the.
said pole-changing device to cease reversing
the current all fer the purpose herem de-

scribed.

In Figs. 5 and. G 33 1*ep1*esents a rheost&t )
and E replesents an automatic electric cut-
out, said cut-out so constructed that by con-

neetlnﬂf the poles of a battery or dynamo to

- the binding-_post-s 30 and 36—for illustration,

"~ binding-post 35 and the negative pole of said
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connect the positive pole of thebattery 46 to

battery to  binding-post 36. Now a current
of electricity would flow from said battery
to binding-post 35 on conductor 37 to rheo-

stat 33, from said rheostat on conductor 38,

through magnets 39 on conductor 40, to bind-
ing-post 36, and thence back to battery 46.
Now if the current were of sufficient strength
to cause said magnets 39 to attract their
armature 41, overcoming the resistance of
spring 55, causing armature-lever 42 to come
in contact with point 43, it would cut out of
the electric circuit said rheostat 33 and mag-
nets 39, causing the electriec current to flow
from said battery 46 to binding-post 35 on
conductor 37, from conductor 37 on con-
ductor 44 to armature-lever 42, from arma-
ture-lever 42 by contact-point 43 on con-

ductor. 45, thence on conductor 47 to con-

ductor 40, on conductor 40 to binding-post
306, thence back to the battery 46; but if the
magnets 39 were cut out of the electric circuit
they would cease to attract their armature
41 and the desired result, which is the cut-
ting out of the electric cireuit of the said rheo-
bt&t 33, causing a more powerful cuarrent to

flow from bettel‘y 46 to hinding-post 35, from.
binding-post.35 on the aforesaid conduetors
37 and 44, armature-lever 42, conductors 45, |

\Tow it is evident by the above
if we were to connect one of the electric con-

ature
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47, and 40, from binding-post 36 on conductor

leadmg to said battery 46, would not be ob-
o

tained; but to avoid this dlﬂieulty I use the

fixture illustrated in Fig. 7, in which 45 rep-

resents the eleectric eo_nduetor.-45,- before re-
ferred to in Figs. 5 and 6, which is composed
of three stripsof material, one of them a non-

“conductor, the others conductors of electric-
ity so placed in connection with each other
that the strip 50, which is the non-conductor,

is placed between the strips 51 and 52, which

are the conductors, so as to msulate them

from each other, said strips 51 and 52 to be

longer than the strip 50, so as to project be-

yond the said mbula,tor-strlp 50, and form

the points 43. Now by eonnectmn’ an elec-.
trie conductor 48 to one of ‘the conductmg—-
strips 51 and 52 and connecting said con-
ductor 48 with the aforesald eenductor 38 -
| when the armature-lever 42 comes in contact

75
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with points 43, there would be a current of

electricity ﬂow ng on armature-lever 42 from |
points 43 on sa,ld conductor 45, a portion on
conductor 52 to conductor 43, from conductor

90

48 on conductor 38 throuﬂ'h the aforesaid

‘magnets 39 to conductor 40, and a portion on
eondueter 51, from (,onductor 51 on conduetor -

95

47 to eendueter 40, and both of the aforesaid

portions on cenductor 40, from conduetor. 40
to binding-post 36, from- thence on the con-

ductor leading to the battery; thereby keep- -

{ ing in cireuit the magnets 39, causing said

armature 41 to be attracted thereto keepmg
armature-lever 42

powerful current to flow on the aforesaid
conduectors, for the purpose herein describe.
My reason for dividing the current and caus-

ing a portion to flow 111r011gh said magnets
39 and a portion on conductor 47-is, thatifa

100 -
in contact with pmnt 43,
all for the purpose of cutting out of the elec- -
trie cireuit said rheostat 33 causing a more

105

current of electricity of great mtenmtjy were -

furnished-to said cut- 01113 and rheostat, and

ergy was obtained, it weuld when said cut-
out 34 operated, be of such strength .as. to
burn out said magnets 39; but by dividing
the current and havinw:enly a portion of it
flow through magnets 39 1t would avoid this
difficulty.

Now it is evident by the fere coing descrip-

tion that if the poles of an eleetme generater

were connected to said binding-posts 35 and

| 36, and said generator were capable of fur-

mel]mﬂ* a eurreht of great power, and the
said eut out were set to operate when a de-

-sired degree of electric energy was obtained,

when sueh degree was obtained said cut-out
would Opemte to cut out-of the electric cir-
cuit said rheostat, thereby causing a current
of greater power to flow through said cut-out
.:md on such conductors as were used to con-
nect said generator to said cut-out and rheo-
stat, substantially as set forth, and for the
purpose. herein described. | |

In Flgs. S8and 9 A A represent two electmo

110
“said cut-out were set by means of spring 56 to
operate when a desired degree of electric en-
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conductors placed on or near the track and | contact-point »n on conductor m) said motor M,

held in position by any suitable insulator,

which insulator-is represented at ¢ a. b rep-

resents an electric conductor placed in a lo-
comotive-cab and provided with metallie
brushes or other device A at each end for
making~proper electric connection with the
atoresald conductors A A, said conduetor b to
have in its circuit an electric bell F, an elec-
fric-measurement. instrument I, to indicate
the passage of all electric currentson the said
conductor b, an electric motor M for devel-
oping such power as is necessary for the de-
sired purpose,a pole-changing device D, (illus-
strated In Fig. 4 and hereinbefore described,)
an electric battery or dynamo B, a rheostat
33, and an automatic electric cut-out E, here-
Inbefore described, and illustrated in Figs.
5 and 6. < represents an electric conductor
80 placed in connection with said conductor
b that by turning switch-lever 5 from point

ke to point [ it would cut out of the electric

circuit said electric motor M, for the purpose
hereinafter described. |

- Now, in Fig. 9, to illustrate the manner in
which the aforesaid electricapparatus would
operate; I will connect the conductors A A
by an electric conductor H. By the above de-

sceription it is evident that a current of elec-

trieity would flow from said battery B on elec-
tric conductor b through the aforesaid elec-
tric apparatus, bell F, ineasurement instru-
ment I, electric motor M, pole-changing de-
vice D, rheostat 33, and cut-out E, from con-

‘tact-points 2 /2 on conductors A A, from con-

ductors A A on conductor H, and if the cur-
rent were of sufficient strength to cause the au-
tomatic electrie cut-out to operate to-eut out
of the circuit the said rheostat it would cause
a more powerful current to flow, causing the

automatic electrie stop-motion in pole-chang- |

ing device to stop said pole-changing device

from reversing the current. Thena straight

and powerful carrent would flow on said con-
ductors and-through the aforesaid electric ap-
paratus, causing motor M to operate, and, by
having the electric generator of sufficient ca-
pacity the said motor M would develop such
power as would be necessary to apply the
brakes and close the throttle. |

In Fig. 8 C’ represents a station; D’, a see~
tion of the main track; E’, a section of a side
track with its terminus at F’. G represents
a locomotive standing on the main track. m
represents an electric conductor so placed
across the frack that by opening the switch
at I it would draw said conductors A A in
contact therewith. Itisevident bythe above
description that if said switech at F’ were
thrown open it would connect electrically the
sald conductors A A, and it would be 1Mpos-
sible for engine G to run onto side track E’;
but by using said conductor 2, in connection
with conductor b, and cutting out of the elee-

tric eircuit (which circuit is from battery B.
~on conductor b, from contact-points . 7. on

it. would enable the engineer to move his
train onto side track X/ and at the same time
keep the remainder of the electric apparatus
In circuit, that if another train that is pro-
vided with the hereinbefore-described elec-
tric apparatus were approaching the depot it
would cause the electric apparatus on the
approaching train to operate to signal its en-
gineer-and close the throttle and apply the
brakes. O represents an electric conductor

80 placed 1 connection with the aforesaid

conductors A A and leading to the station CV,
and being provided with an electric switch
or button at p, that by connecting the said
conductors A A, by means of said switech or

button p on conductor O, it would complete
the electric circuit in case a train were ap-
proaching the depot, said train being sup-
plied with the before-described electric appa-

ratug, causing an electric current to flow from

“generator f, through electric apparatus on

conducter O on the approaching locomotive,

from contact-points 2 /» on conductors A A,

from conduectors A A on conducter O, thereby
enabling a station agent to cause the afore-
said electric apparatus on the approaching
train to operate, as hereinbefore described,

to apply the brakes and close the throttle.

Now it is evident by the foregoing deserip-
tion that if by any means whatever the afore-
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said electric conductors A A should be con-

nected electrically. and all trains were pro-

vided with the hereinbefore-described elec-

tric apparatus, (which is an electric genera-
tor, a pole-changing device with an auto-
matic electrie stop-motion, a rheostat and
automatic electric cut-out, an electric motor,
an electric-measurement instrument, and an
electric bell,) when any train approached
within a desired proximity of the point at

which the aforesaid conductors A A were

connected, 1t would cause the said eleectric
apparatus to operate, as hereinbefore de-
scribed, by there being a current of electric-
ity flowing from said generator through the
sald apparatus on the aforesaid conductors
to signal the engineer and stop the train.
My reason forusing a pole-changing device
18, for illustration, if one train going north
presented the positive pole of its battery or
dynamo to the east conductor on or near the
track by one of the contact-points i A, and

the negative pole to the west conductor by the

other contact-point £, any train going south
would present the negative pole of its battery
or dynamo to the east conductor,and its posi-

tivepole tothe west conductor. Consequently

a current ot electricity would. flow without

neutralization on the aforesaid conductors,

from generator f, on eonductor b, through
such electric apparatus as is connected there-
with, from contact-points 22 /» on conductors

A Aj but in case two or more trains were go-

ing north or in the same direction, they would
each presentlike poles of their electric gener-
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conductors A A,and from conductors A A to i atortothesameconductoron ornearthetrack,
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thereby neutralizing their electric energy,
no effect would be produced;
but in using a pole-changing device on each

and therefore

train and connecting thereto any power suit-
able to keep a steady and regular motion, and
running each of sail dewoes at a dlf'ferent

rate of speed relative to each other, when any
e trains were running, euher in the
same or in opposite direetion,; there would:
shortly be a straight current of electricity:
flowing on the herein said conductors, which
conductors are A A, onor near the track,and
b on the locomotives without being neutral-
ized. Now it is evident, by referring to the
deseription of the pole-changing device illus-.
trated in Ifigs. 1, 2, 3,and 4 that a portion of |
the time the e]eotmmt; ‘would :be neutralized
end the remainderof the time theelectricen-’
There-:|
fore it is evident by these desorlptlons tha,t'j
by means of the rheostat being sét to main-:
tain any desired degree of energy on the afore-.

two or more

regy would fiow without neutmhzmw

said conductors A A on or near the track and

b in locomotives, when any train that is pro-
“vided with the hereinbefore-mentioned elec-
tric apparatus comes within a desired prox-
imity of a point at which the aforesald con-

ductors A A were connected electrically by

any means whatever,it would cause the auto-
malic electric eut-out to operate, as hereinbe-
fore described, to cut out of- the electric cir-
cuit the said rlreostat, thereby causing a pow-

erful current of electricity to flow on the afore-

said conductor b, through the aforesaid elec-
tric apparatus in locomotives, from contact-
points & h on conductors A A and on such
conductors as should connect emd conductors
A A, thereby causing the automatic electric
stop-motion in the pole-changing device to
operate, as hereinbefore debcrlbed to stop the:
pole-changing device from reversing the cur-
rent whlle the current was of euﬁ‘iolent'

strength; but when the current ceases to be

of sufficient strength to cause the said auto-
‘matic electric stop-motion to operate to stop
the pole-changing device from reversing the
current, sald pole changing device would

again operafe in reversing the current.
It is evident by the above deseription that

if a train that.is provided with the aforesaid
electric apparatus should come within a de-
sired proximity of a point at whieh the said:

conductors A A were connected, it would cause
the aforesaid electrie apparatus to operate to

stop said train; butif theengineer desired he
could by means of the switch-lever j, brought
‘in contact with point /, cut out of the electric
cireuit said motor M, (a,ll illustrated in Figs.

8and 9,) thereby enabhnu* him to proceed with
caution and discover the cause of said con-

“ductors A A being connected, or enable him.

to back his train if he desires.
My reason for using a rheostat is, that if a

current of electricity of sufficient strength to
cause said motor M to operate to deve10p the
requisite amount of power toapply the brakes:
and close the throttle were mamtmned at alll

would be no cause for alarm.
theelectricapparatusinlocomotive to oPerate
before the train came within dangerous prox-
imity of the point at which said conductors
A A were connected; but in using a théostat
‘and setting the same properly it would main-
tain such a degree of electric energy on said
conductors A A as would. be necessary that
when a train that was provided with the here-
inbefore said electric apparatus comes within
the desired proximity of the point at which
said conductors A A were connected eléctric-
ally to cause a current of electricity of suffi-

I B H Fi "-ﬁg%m Fuiay
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times on the aforesaid conductors A A, the
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electric energy would be so great thatit would

extend at too great a dleta‘noe from the bat-

tery or dynemo B on said conductors A A,

thatif by any means said conductors A A were
connected electrically at a distance that there
It would cause

cient streng*h to flow through the automatic

7‘o

75

R0

electric cut-out, to cause: Sald cut-out to cut, |

out of the eleotrlc cireuit said rheosta,t caus-

ing a more powerful current of eleotrlclty to
flow on the aforesaid electric conductors and

through the aforesaid electric apparatus, caus-

ing the autematic electric stop -motion in the
aforesaid pole-changing device to stop said

95

pole-changing device from reversing the cur-

rent. Oonsequently there would be a straight

and powerful current flowing on the aforesaid
conductors and through the a,foresald electric

apparatus, causing said motor M to operate
to apply the brakes and olose the throttle, and
thus stop the train.

My reason for using a measurement instru-
ment is that if two or more trains were trav-

eling in the same direction the engineers
oould by referring thereto, detect the passage
of an electrlo ourrent on conductors A Aon

or near the track from contact-points % on

conductors b in the locomotives, thereby en-
abling them to detect the relative distance at
Whloh their trains were traveling. = If the cur-

rent was strong, they would know thereby

that tlley were near each other; but if there
was little or no electric energy ﬂowm o through
said measurement instrument they would
know that they were far enough apert and
out of danger of collision, thus giving them
the prwﬂetre to govern the speed of their
tfains acceordingly. The engineers could also
detect the passage of an eleotme current on
the aforesaid eonduotors,however wea,k from
any cause whatever. *

My reason for using an electric hell is, by
having its magnets of proper resistance, it
would give ewnal when the automadtic electric
eut—out operates to cut out of the circuit the
rheostat. Thus the bell would signal the en-
gineer at the time that the electric apparatus

operated to apply the brakes and close the

throttle, thus giving him notice of the time
at which his train was being etopped |

ways for the prevention of accidents and the

‘convenience of the railway compames and
the safety of the travelin g pubhe. -
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It is evident by the foregoing descriptions
that if the railways were pr ox*lded with two
electric conductors placed along the lines on
or near the track, and all loeometwes should
be provided with the aforesaid electric appa-
ratus on an electric conductor which has a
contact-point at each end, each of said contact-
points to come in contact ‘with one of the con-
ductors on or near the track, when any train
came within a desired proximity, which may
be governed by means of the rheostat being
set; to maintain the proper amount of electric
energy, of a point at which the said conduect-
ors on or near the track were connected elec-
t11ca11y, 1t would cause the said electric appa-

ratus in the locomotive to operate, as herein-
before described, to stop said train.

The conductors on or near the track mey
beconnected in numerous ways for the desired
purpose. All railway-switches may be pro-
vided with an electric conduector, as deseribed
hereinbefore, and illustrated in Fig. 8, so that
1If by carelessness or accident t-he switch
should be thrown open the conductors on or
near the track would be connected.” Then if
a train were approaching the switch when said
train came within d&nﬂ'emus proximity of
sald openswitch it would cause the electric ap-

paratus 1n the approaching locomotive to op-

erate to signal the engineerand stop the train,
thus pr eventmn' aemdents by open smtehes
Again, all statlons may be provided with an
eleetl ic conductor like conductor O, hereinbe-

fore described, and illustrated in I‘w 3, en-

abling ofﬁclals at the depots to stop any train

eommwmto their depot,ifdesired. Again, any

or all cars may be provided with an eleetme
conductor similar to conductorbin thelocomo-
tives, said conductor illustrated in Fig. 9, only
with the difference that it should 11013 be pro-
vided with any electric apparatus except a

switch or button, that by means of said smteh |

or button the electmc conductors A A could
be connected or disconnected at any point on
the railways at which said cars were.

It is evident by the foregoing deseriptions
that any official on a train in which the cars

|

were provided with said econductor by means
of the said switch or button could connect

said conduetors on or near the track, and in

so doing would cause the electric apparatus
1n the loeomotwe of said frain to operate, as
hereinbefore described, to stop the train.

All bridges may be p10V1ded at each end
with an 'eleetrie conductor so placed at a
properdistancefrom the conductorson ornear

the track thatif a bridge be torn away it would

draw the said conductors on or nearthe track

1n connection therewith, thereby connecting

the said conductorsonornear the track. Then
if a train approached within dangerous prox-
imity of said bridge it would cause the elec-
tric apparatus in the locomotive to operate,
as hereinbefore described, to stop the train,
Lhe1eby preventing accidents by breken
bridges.

I am aware that combinations of electrie
apparatus tor prevention of accidents on rail-
ways have been invented in this and in other
countries, but-l am not aware of their being
used to any great extent; but I do not believe
there has ever been invented in this or in any
other country a combination similar to mine.

What I claim as my invention, and w1sh to
secure by Letters Patent, is—

The combination of two conductors A A, in-
sulators a a, conductor b, with eonteet—pomts
Iv h, said conductor b pr ovided with an elec-
tric generator B, the pole-changing device D,

- the 111eostet 83, and automatic eleetue eut-

out L, an eleet1 ic motor M, an electric-mmeas-
urement instrument I, an eleetne bell K, as
and for the purpose hereinbefore described,

the electric conductors, provided with the con-

tact-point [, switeh-lever 7, contact-point %, in

connection with conductor 0, subetantlelly as

hetem described.
In testimony whereof 1 have ewned my

name to this specification in the presence of

two subscribing witnesses.
GILMORE TH—EW.
Witnesses: | I
N. CALLANAN,
E. K. ROMEYR.
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