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SPECIFICATION forming part of Lietters Patent No. 359',512:, dated March 15, 1867.

Application filed May 26, 1886. Serial No. 5.5{]3,316. (No model.)

7o all whonijtn@&y CONCErn:
Be it known that I, MALCOLM W ALLACE
Loxga, of Harrisburg, in the county of Dau-

phin and State of Pennsylvania, haveinvented

certain Improvements in Maguneto-Generators
for Operating Railway-Signals, &e., of which
the following is a specification. |

My invention has reference to that class of

electric generators which are used to control

or operate railroad-signals, and which are
provided with or connected to track-levers,
through whieh they receive motion from pass-

‘ing railway-trains. |

The aims of my invention are to provide 1m-

protecting the generating mechanism, and for
maintaining the operating devices, commonly

- designated, whatever their form, as *‘ track-
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connections,”” in proper relation thereto; to
provide circuit-controlling devices adapted to
be actuated by the car-wheelsand arranged to
keep the circuit closed as the train moves 1n
one direction, but keep it open as the train
moves in the reverse direction, whereby the
signal is actuated by approaching but not by
receding trains, and to overcome various de-
fects in the details of the generators as here-
tofore constructed. _

Intheaccompanying drawings, Figure | rep-
resents a perspective view of a railway with
my improved generator and its connections in
position for use. Fig. 2 is atop plan view of

the parts shown in the preceding figure, the

1id of the casing being removed to expose the

internal mechanism to view; Ifig. 3, o verti-

cal section-on the line x x of the preceding
ficure, 16oking in .the direction indicated by

the arrow, the cireait being open; Fig. 4, an.

elevation, on an enlarged scale, of the circuit-
controlling devices, the circuit being closed;

‘Fig. b, a perspective view of the casing orhous- |
ing of the generator; ¥ig. 6, alongitudinal sec- |

tion of thearmature; Fig. 7, a vertical cross-
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section on the line z z of Fig. 2. Fig. 81is a
diagram illustrating the arrangement of the
driving-gear. Fig.9isa cross-section through
the circuit-controlling fingers on the line ' 2"

of Figs. 2 and 4. _
At the present time there are known 1n the

art various electric generators operated by
track-connections of different forms to actu- 3 |
atesignals. Inpractical operations with these | ordinary silent cluteh, I, through which the

roved means for supporting, inclosing, and

poles.
T, bolted to the base of the housing, and the

' generators, which are frequently left for con-
siderable periods of time without attention or

inspection, many difficulties have been en-

countered, and among others the liability of

water, dust, and other obstructive and injuri-
ous matters to find their way to the generat-
ing and conducting devices; and the tendency
of the generator and connections to move, un-
der the vibration and concussion produced by
the train, out of their proper adjustment. To
avoid these troubles I now provide a metallic
casing, box, or housing closed at its four sides
and bottom, provided with a removable lid,

and adapted to inclose and sustain the gener-,

ating devices and their adjuncts. This hous-

ing,which is adapted to be seated inthe earth,

I provide with arigid horizontal arm adapted
to inclose and sustain the rock-shaft which
drives the generator.
A, Figs. 1, 2, 3, and b) is preferably cast com-
plete in one piece,without jointor openingin

its lower part, and of a rectangular form; but

it may be made of such form and size as cir-
cumstances may demand in each case.
~ On theside of the housing, at suitable height

'tq lie upon planks supported by the track-

timbers near the surface of the ground, there

is a rigid horizontal arm, B, either cast there-

on or flanged and bolted thereto, care being

observed in the latter case to form a water-

tight joint at the union of the two parts. A

‘hole, «, extends longitudinally through the

arm, as shown in Tig. 5, into the interior of

the casing to receive the shaft which operates

The housing (shown at
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the generator, and if a second circuit-control-

ling shaft is used a second hole is formed in

the arm to receive the same, as shown in Figs.

1 and 2. Thearm is preferably provided with
outside flanges, as shown, to receive fastening-
bolts.

~ The generator may be of the ‘‘ magneto-elec-
tric?’ type or a ‘‘dynamo,’’ as preferred ; but
the former is recommended and shown in the
drawings. It consists, essentially, of a series

of permanent horseshoe - magnets, C, and a

Siemens armature, D, mounted between their
These parts are mounted in standards

armature receives motion through a pinion,

T, on its shaft from a gear, G, mounted loosely
‘on a shaft, H, and connected thereto by an
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gear receives motion only when the shaft turns
1 a forward direction.  On the forward end |
of the shaft H there is adjustably secured a.
curved arm, J, earrying a stud, K, which en:
ters one end of a spiral spring, I, seated
. against the wall of the casing. The hub of
~ thesilent cluteh T is extended and enlarged
. at the end to form a flange, R. .
. Upon the shaft I1 is placed a spirally-formed |
. 10 torsion-spring, N, bearing at onc end. against
.4 stud on the frame and at the: other end
. against a stud on the flange R. The SPrings .
~Lrand N both tend to turn the shaft forward,
. asindicated by the arrows, so that it will in
turn act . through the clutch and gear {o re-:
- volve the armature. The shaft IT is adjusted
.. to vary the tension of the spring N by slack-
~ ingtheDbolt j, so that the shaft H may be turned
. 1n the curved arm J. When revolving the
- 2GC

ﬂyz-wheel ‘backward the end of the torsion-

. spring N, which is engaged with the stud on
. the ﬂmﬁlg & R, 1sstrained around until the proper
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tension of the spring is secured, when the bolt

- jIS drawn nght, causmg the slmfb II t(;) b(},
gripped by the hub of the curved arm J.

- The rock-shaft 8,extending through the arm

- of the housing, is secured at its inner end toa
- crank-arm, T, having at its end a roller to act
~against arm J. At its forward end the rock-
> shatt has a crank-arm, U, connected by link:
. Vto thefreeend of avertically-movable plate,
. W, lying adjacent tothe outer side of the rail-
. way-rail and pivoted to a fixed plate, N, the
. edge of the plate W being normally above the
surface of the railway-rail.  As a car-wheel
. passesover the rail it rides upon and depresses:
- plate W, which through the link turns the
 shaft S, causing its arm T to force tlie arm J |

rearward, straining spring N and compress-
ing spring L. Assoon as the plate W is re-
lieved fromthe weight of the wheel the springs
react, and, turning theshaft, cause a rapid mo-
tion to be imparted to the armature, and at
the same time restoring the track-connections
to theiroriginal positions,whichare regulated
by an adjustable stop, A/, seecured to the bot-
tom of the casing, limiving the backward travel
of thearmT. Dy means of the adjustable stop
A’ the position of the plate W is exactly de-
termined and regulated, and its edge is made
to project above the top of the railway-rail the
proper distance, which will be varied, accord-
Ing to the length of trains, speed, and other
conditions. In the adjustable stop I have
means of adjustment to counteract the wear on
the edge of the plate W.

For the purpose of controlling the speed of
the armature aud continuing its operation
after the driving devices have ceased their ac-
tion, so that the current may continue after
the train has passed the generator, I employ «
fiy-wheel, placed on aseparateshaft,connected
with the armature by gears to revolve at a
higher speed, as in my original application,
No. 103,600, filed August 13, 1883, this feature
forming nopart of the present invention.

In Ifig. 2, Y represents the fly-wheel on shaft | tached.

J

!

sponsive action of the signal mechanism. 1 -
this end tlie tevsion of the spring should be =+
adjusted according to the general characterof 0
the trains passing over the road, the nature of 85 =
the signal mechanism, and other dominating
cirennistances,. - L L i

- Reference has been made tothe factthat the:
arm J, on:which the arm T acts to strainthe =
driving-springs, is curved.  On reference to
Fig. 3 it will beseen that the curved arm pre- =~
sents its convex surface toward the arm®,and 0 1
that the two have their axes near each other, =~
and in: such relation that the arm T or the =
roller thercon first acts on the outer end of the
arm J and in the course of its action moves RN
mward over the same toward its axis.,  This =
action is of twofold advantage: First, it causes =
the arm T to act with the greatest leverage at
the'beginning of its movement, thus lessening ERREE
the shock in overcoming the inertia of the
parts; sceoud; it enables the arm J to receiv SERREREREES
A longer movenient than it could otherwisere- i
ceive by a given movement of the arm L.~ ©
105 T

359,512

¢, provided with pinion d, engaging the larger -
gear e on the armature-shaft, so that the wheel
‘makes three revolutions, more or less, during
~each revolution of the armature. = o
- Byproperly proportioning the weight of the +
fly-wheel ‘to the other parts, T am enabled,
when it is geared as above, to secure o highly:
1 satisfactory action of the par{s.  In this eon-

h!

o The generator and its operating appliances

above desceribed will have the effect of develop-
ing and transmitting a current whenever a
train passes the generator in either direction.
In many places, particalarly on single track
roads, over which trains pass in both direc-
tions, 1t 1s desirable to provide {or the auto-
matic opening of the cirenit whenever trains
pass the generator in one direction. To this
end I combine with the generator when re-
quired the automatic circuit - controlling de-
vices, which in theirapproved form I will now
deseribe.

As shown in Figs. 1, 2, and 6, one terminal
of the armature-coil extending through an in-
sulated collar in the axisof the armature con-
nects, through a contact - finger, ¢*, with the
conductor ¢, leading outward from the appa-
ratus. Theother terminal of the coil connects
with its spindle 4, and thence through a con-
tact-finger, f, with a conducting wire, ¢, which
is in turn attached at its opposite end to a me-
tallic stud, 7, attached to the side of the box
or casing A, and serving as a support for a

conducting-finger, 4, which vibrates thereon.

Adjacent to the finger ¢ there is a second sta-
tionary finger, %, also mounted upon the stud
i, but insulated therefrom. To this station-

ary finger & the outgoing conductor 7 is at-
On turning the finger ¢ into contact

-7
nection the provision for adjusting the tension

of the driving-spring is of importance. When = = =
the generator s of the type whieh produce
pulsatory currents; or currents of alter nating
Ppolarity, its speed should be kept within mod-:
cerate limits in order to insure a proper re- =
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* with the finger %, as shown in Fig. 4, the cir- |

10

15

359,512 ' S 3

cuit is closed and the current transmitted from
the generator; but on moving the finger ¢ out
of contact with its companion, as shown in
Fig. 3, the circuit is broken and the operation
of the generator rendered idle or of no effect.
I will now describe the devices by which the
finger ¢ 1s actuated. . B
A rock-shaft, W', is mounted horizontally
in the arm of the housing, one end extending
into the interior of the housing and the other
end projecting adjacent to the track. To this
outer end is applied a crank-arm, m, provided
with a roller, n,in position to be depressed by
the car-wheels passing thereover;. or, if pre-
ferred, the roller may be omitted and the end

- of the crank itself adapted to receive the

20

25

pressure of the wheel for the purpose of rock-
ing the shaft. The inner end of the shaft I8
encircled by a spiral spring, o, one end of
which engages a stud on a collar, p, adjusta-
bly secured to the shaft, while the other end
engages a stud on a plate, ¢, mounted loosely
on the shaft and bearing against the casing.
This spring acts to return the shaft to its
original position and to maintain its outer

~cranked end normally above the top of the

39
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- first depress the arm U and strain the driv-

rajl. To the inner end of the shaft W'is se-
curely fixed an upright arm, », carrying at its
upper end, on the inner face, a stud, ¢, as
shown in Figs.3 and 4. - To the vibratory cir-
cuit-controlling finger ¢ there is pivoted an
arm, s, extending rearward over the pin { and
provided in its under side with a noteh, %, 1n
which the pin engages at the proper time, 8o
that the vibratory motion of the arm » will
operate the finger ¢, and thus open or close
the circuit. The rod ¢ i1s urged constantly
(preferably by a spring) downward. It 1s,
however, lifted at the proper times to prevent
engagement with the stud by means of an
arm, w, fixed to thearm T and bearing loosely
beneath the arm s, as shown in the several
figures. | | - |
The operation is as follows: A train reced-

ing from the signal having passed the gener-

ator, the parts are left in the position shown
in-Fig. 8, with an open circuit. 1If, now, a

train passes toward the signal inthe direction

indicated by the arrow in Fig. 2, its wheel will

ing-springs of the generator at the same time

55
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throuch the arm T and its arm w, lowering |
A | g

the rod s into engagement with the stud ¢ of
the arm 7, as indicated by full lines. While
the parts are in this position, the ear-wheel,
encountering the arm m, causes the arm 7 to
move backward, the arm, through its stud {,
moving the rod s and finger ¢ to the position
shown in full lines in Fig. 4, thereby closing
the circuit. The arm T in reacting lifts the

~ arm s out of engagement with the stud? to the

position shown by dotted lines in Fig. 4, thus
leaving the circunit closed, when the arm # re-
sumes its normal position. (Shown by dotted
lines in the same figure.) If, now, a train

passes in the reverse direction over the track,

it will first operate to turn the arm » to the
position shown by full lines in Fig. 4, placing
the stud ¢ directly under the notch in the rod 7o
s, and before the arm 7 resumes its normal po-
sition the arm T is actuated, and 1ts arm w
lowers the bar s into engagement with the
stud t. As the car-wheel releases the arm »
before the arm T is released, the arm 7 moves 73
the rod s forward and opens the circuit before
the rod is lifted out of engagement by the
arm w. | | |
While T prefer to retain the details of con-.
struetion herein shown, it is manifest that they 8o
may be variously modified without departing

from the limits of the invention, which con-

sists, essentially, in combining with a magneto-
cenerator adapted to be operated by passing
trains a circuit opening and closing device also 85
operated by the train and acting to open the

cireuit when the traing move in one direction

and to close it when they move in the opposite
direction. I have invented and practically
used various devices to this end; but deeming 9o
the construction represented in the drawings
the best that can be employed, I have consid-
ered it a sufficient disclosure of my invention

in this regard. . .

In making use of my generator I prefer to g5
locate the same outside of and adjacent to the
railway-track, as shown in Iig. 1, and to seat
the lower part of the casing or housing in the
earth, bolting its shaft-supporting arm firmly
to a metallic plate, #, which is in turn bolted 100
to tracks which rest upon two of the ties which
support the track. .-

Tn order to prevent the paris from being

jarred out of position, I commonly employ me-

tallic thimbles 7, passing through the arm of 105
the generator and into or through the under-
lying plate z, and to secure this thimble in
place by means of the vertical bolt passing
downward through the plank beneath,asshown

in Fig. 7. This arrangement relieves the bolt 110
to a great extent from lateral strain, and 18
also advantageous in that it lessens its tend-

eney to work loose. -

“While I recommend the employment of
track-connections such as herein described for -115
imparting motion to the rock-shaft, it is to be
understood thatthey may be replaced by track-
connections of any other appropriate char-

- acter, various devices for this purpose being

familiar at the present day to persons skilled 120
in the art. o -

While I employ in ordinary cases genera-
tors producing intermitting or alternating cur-
rents, electricians will understand that 1 may
use those which are adapted, by the use of a 125.
commutator or otherwise, to produce econtin-
uous currents of constant polarity, and also
that in place of a magneto-generator 1 may
use a dynamo, using electro-magunets in place
of the permanent magnets herein shown. 130

I am aware that generators and other elec-
tric instruments have been inclosed by casings
or boxes variously constructed, and therefore
I do not elaim, broadly, a metal box or casing;




1 orcasing consisting of the metallic box cast

50

. railway-siguals, the combination, with the|
generating apparatus, of the metallic housing |

. complete in one piece and provided with the:
- arm B, extended rigidly from its side, said
. arm serving to support the, operating-shaft

20 and.also as a means of comnecting the appa-

. rains with the railway-track to maintain it in

. proper relation theveto, -

L

25 shaft for operating the same, and track-connec:
. tionsformoving the shaft, the metallic hous-

0 Angorcasing of box-like form provided near

0 its top with the rigid shaft-inclosing arm ex-
. lended, substantially as described, for connec-
o 32 tonwith the track-supports, whereby said cas-
.. Ingisadapted to serve the threefold purpose
~of protecting the generating mechanism and:
-exclnding moisture therefrom, of supporting |
“the rockshaft, and of holding the apparatus -
35 asa wholein proper relation to the track.
8 Inanrailway-signal, the combination of u
. magneto-generator, a metallic housing or cas-

- ing, subtantially as described, an operating-
‘shaft, track-connections, substantially

as de-
scribed, for operating said shaft, and a shaft-
supporting arm or plate connected rigidly to
the casing and to the support for the track-
connections, whereby the several parts are
retained in their proper relative positions.

4¢. In combination with the magneto-gener-
ator, an actuating-spring, a curved arm, J, by
which said spring is strained, and a vibratory
arm, I, arranged to act on the convex face of
the curved arm from its outer toward its in-
ner end. |

5. A magueto-generator for operating rail-
way-signals, provided with a eircuit-control-
ling device, in combination with two track-le-
vers, one to cause the operations of the gen-

55 erator and the other to operate the circuit-

controlling device.
0. In a magneto-generator provided with a
driving-shaft and an arm, J, thereon, a spring

[ believe myseélf to be the first to provide |
~ametallic box tightly closed or sealed at the -
-bottom and provided with a laterally-extend- |
ing arm adapted to receive a rock-shaft. Iam
5 notaware that: any one has heretofore con-
¢ Stracted a metallic casing adapted to contain
. agenerating mechanism and provided with a
. rigid arm to support:and maintain in proper
. relat ' '
. Havingthus described my invention, what T
. caimis— T

clation to the other parts an operating rock-

acting directly against oneside of saidarmand

| an operating-arm, T, acting against the same 60
from the opposite side, whereby the impelling
and resisting forces are directly opposed to *

each other, * = '

ver connected to the latter, the arm w, to dis- =
engage the arm ¢ from the rod, and a second '
track-lever connected with arm w, whereby =~
the circuit is opened by trains passing in one
ERRRERRRE _ dife?tmﬂb'&lbdbedbythesepaggmgluthe

L In a magneto- generator for operating | RO N A R

ling rod s, its actuating-arm 7, and a track-le-

opposite direction.

 10. In combination with a track lever or =

| plate ' to receive motion from passing ear-
i wheels, an adjustable stop, substantially as
described, limiting the clevation of said plate, =~ -~
‘whereby the plate may be adjusted fo receive:

as required.

11. In a mechanism for transmitting motion
from ecar-wheels, the combination of a verti-
cally-movable plate arranged for the passage roo
of the car-wheels thereover, a rock-shaft, in-
termediate devices, substantially as described,
connecting said plate with the rock-shaft, and
an adjustable stop to regalate the elevation of
the movable piate, whereby the wheels may be tog
caused to operate upon the shaft a greater or
less distance and to a greater or less speed, as
the occasion may demand.

In testimony whereof I hereunto set my
hand this 19th day of May, 1886, in the pres- 110
cuce of two attesting witnesses.

MALCOLM WALLACE LONG.

Witnesses: |
GEo. W. PARSONR,
PAUL CHARITON.

18, Ina magneto-electric apparatus forop- =
erating rallway-signals, ‘a’ magneto-generator
~and track-connections for operating the same
from :trains passing in each direction, a eir-

~cuit-controlling device and' track-connections 1
~whereby the cireuit is closed and 1eft elosed @ o
by trains passing in one direction but opened
~and left-open: by tmmspa%smgmtheappamte
-!diifeetioj-]i.iii55?Q'i:i';';';:;::ef=:=:=:=:='='::::s.:

. Ze Inoa railway-signal and 1n - eombination
. with a magneto-generator, a horizontal rock-

I
9. In a magneto-clectricapparatus for oper-
atingrailway-signals, amagneto-generatorand |
‘a circuit-controlling device, in combination
with two track - levers connected one to ‘the
driving-gear of the generator and the other 85 =
‘to the cireait-controlling device,said leversar- =~ '
| ranged as described, one in close proximity '
‘to the other, so that although operated bythe ' '
| car-wheels,successively, the second Isoperated

‘before the other is released. g0

| alonger or shorter motion from the car-wheels, = =
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