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UNITED STATES

PaTeENT OFFICE.

CHARLES C. GARDINER, OF TOPEKA, KANSAS.

SEMAPHORE-OPERATING MECHANISM

SZRCIFICATION forming part of Letters Patent No. 685,754, dated November 5, 1901.
Application filed April 13,1901, Serial No, 55,728, (No model.)

To all whom it may conecerr:

Beitknown that I, CHARLES C. GARDINER,
a citizen of the United States, residing at
Topeka, in the county of Shawnee and State
of Kaunsas, have invented a new and useful
Semaphore-Operating Mechanism, of which
the following is a specification. '

Thisinvention relatesto semaphore-operat-
ing mechanisms; and it has for its object to
provide a construction for use in connection
with a block-signal system, and which con-
struction will be operated to set the signal at
““danger” when the track is obstructed or
should the mechanism become out of order at
any stage of its operation or while in the safe
position. In mechanisms of this nature it is
highly important that the signal indicate the
condition of the apparatus as well as the state
of the track, and in the present construction
if the circuit that operates and holds the lock-
Ing mechanism active be broken, or if the re-
lay-circuit be broken, or either battery runs
down, then the semaphore will swing to the

- danger position.
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In the drawings forming a portion of this
specification, and in which like numerals of
reference indicate similar parts in the several
views, Figurelis a diagrammatic view show-
ing & block system in which the apparatus is
designed to be used. Fig. 2 is a side eleva-
tlon of the mechanism for lowering the sema-
phore to the safe position and for releasing
1t to permit it to rise to the danger position.
Fig. 3 is a view similar to Fig. 2 and show-
ing the semaphore in an opposite or safe po-
sition. Kig. 4 is a sectional elevation taken
vertically through the follower and showing
the movable nut-section in disengaged posi-
tion. Fig. 5 is a view similar to Fig. 4 and
showing the movable nut-section in engaged
position. Fig. 6 is a bottom plan view of a
portion of the follower. Tig.7isa view simi-
lar to Fig. 5 and showing a modification. Fig.
S 1s a view similar to Fig. 7 and showing the
parts reieased. Fig. 9is a section on line 99
of Kig. 7. |

Referring now to the drawings, the mech-
anism is inclosed in a casing and is directly
supported in a frame ineluding uprights 9,
connected at their tops by a top plate 12, and
below this plate are additional transverse

dispbsed a tubular semaphore-post 15, having
a laterally-extending bracket 16 at its upper

I end, and to this bracket is pivoted the sema-

phore 17, with which is connected the rod 18,
extending down through the post and con-
nected at its lower end with the follower,

‘which is actuated to lower the semaphore to

safe position. Thefollower consists of a bloek
19, to which are secured side plates 20 and 21,
and between these side plates and at thle lower
ends thereof is fixed a metal block 22, having
an arcuate recess 23-in one edge, in which lies
a shaft 24, journaléd at its lower end in bheag-
ings in the plates 13 and 14, the upper por-
tion lying in the recess, being threaded, as
shown, and on the shaft and between the
plates 15 and 14 is fixed a gear-heel 25, mesh-
ing with a pinion 26 on the shaft 27°0f a mo-
tor 28, which is supported below the plate 14
In any suitable manner.

The plates 20 and 21 have laterally-project-
Ing feet 27’ at their lower ends, which project
beyond the recessed edge of the block 19,@nd
between the ends of these feet is pivoted ale-
ver 28', which extends in the direction of the
block and is then bent to lie beyond the plate
21, where it is provided ;with an armature 29 :
in the field of an electr&magnet 30, which is

mounted upon the side of the plate 21. The = .

lever 28’ carries a' post 30", which is engaged
with a perforation in one'end of an angular
rock-lever 31, which is |
plates 20 and 21, so that when the lever 28 is
raised and lowered the rock-lever will be op-
erated, and at the upper end of this rock-le-
ver 18 fixed a nuf-section 32, which when the
rock-shaft is rocked is moved into and out of
position to engage the threads of its recess 33

-with the threads of the shaft 24, the engag-

Ing movement of the nut-section being secured
by attraction of the armature 29 to the elec-
tromagnet 30 when the latter is energized,
and thus the energization of the magnet ac-
complishes the engagement of the nut-section
and the threaded shaft. If the shaft be then
rotated by energization of the motor, the nut-
section, and therewith the follower, will be
raised to lower the semaphore-arm, the ar-
rangement of the rock-lever and the nut-see-
tion thereon being such that if after the fol-
lower is raised the circuit of the magnet 30 be

plates 13 and 14. Upon the top plate 12 is | broken the lever 28’ in dropping will move the

pivoted between the
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rock-lever to draw the nut-section from the 1 relay-battery 51, so that when a tr_o,in oomo‘é_";_
onto the block the relay-battery is short-cir- -
cuited and the relay is deénergized to per- .
70
of the motors and electromagnets of the sem-,l B

shaft, so that the follower, being no longer
suppmted will drop and the somaphore -arm
will be raised. Tolimit the downward move-
ment of the lever 28, the rock-lever 1s con-
tinued beyond the pomt of connection of the
post 30’ thereto, so that as lever 28’ drops this
rear end of the rock-lever also drops until it
rests upon the top of lever 28" and prevents
furtherdownward movementthereof, the post
having a head, as shown, to prevent shppmﬂ*
through the pmforatlon in the lever 28', and
it is from this head that the lever 28 is sup-
ported and stopped. When the nut-section

has been engaged with the shaft and the mo- |

tor has been energized to raise the follower to
the proper height to lower the semaphore-arm

to safe position, it is of course necessary to

then break the circuit of the motor, but in
such mannerthat when the followerisdropped
the circuit will be again closed at this point.

For this purpose the circuit-wire 35 from one |

terminal of the motor is connected with the
binding-post at the base of a contact-finger
36', which extends upwardly and over the in-
sulating-block 36 on the follower, and its free
end is above the end of a second contact-fin-
aoer 37, from the base of which leads a line-
wire 3S, which leads Lo one point-of a relay
39, a coOperating point of said relay being
connected by wire 40 with a motor-battery 41,
and the opposite terminal of this motor- ba,t-
tery is connected by wire 40’ with the second
terminal of the motor. The contact-fingers
36" and 37 lie normally in engagement, and
when the follower rises to engage the finger
36" with the block 30 finger 36" is raised fromn
finger 37 and the motor-¢ircuit is broken and
is held open solong as the follower is in raised
position. When the follower 1s-dropped by
disengagementof the feeding nut-sectionfrom
engagement with the screw-shaft, the finger
36718 Ioweled to resume oontaot mth the fin-

- ger 37.

45

- above referred to.
50

55
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- magnet.
. nected direct to the track-rails 49 and 50 of

In Fig. 1 thele are shown two signal mech-
anisms, Tlocated at opposite ends of 2 block,
and the circuits of their motors and eleotlo-
magnets are controlled by a track-relay 39,

mechanisms are connected in multiple with

the motor-battery through two points of the |
relay, this multiple connection being made

by connecting the line-wires 42 and 43 with
wires 38 and 40'. The two electromagnets of
the mechanisms are connected in series by a
line-wire 44, connecting corresponding termi-
nals of both magnets direct, a wire 45 lead-
ing from the second terminal of one magnet
direct to the battery 46, a wire 47 leading
from said battery to a point of the relay 39

and a wire 48 leading from a different pomt

of the relay, the second terminal of the other
The winding of the relay i1s con-

the block to be protected, and with these

The motors of the two.

rails.are also connected the terminals of al

with the screw-shaft.
closed, and both the motor and magnet cir-
cuit are closed at the relay. Lo
entering the block short-eircuits the relay- - -
battery through the wheels and axles of the.
cars, and the rel::w is deénergized to break - -
the circuits of both the motors and magnets
‘The magnets being deener-,f--_f___;f.'___,-";_'i.:_.:-
and in - -

mit its arms to move and break the circuits

aphore-operating meohamsmﬂ

In order to S‘[Op the motor quickly after -
‘the circuit thereof has been broken by sepa- -
ration of arms 36" and 37, the upper end of

the motor-shaft, which extends through and - -
above plate 13, is provided with a brake-

drum 52,

75

and in operative relation theretois - -

a rocker 53, having a brake-shoe 54 for en-
gagement mth the brako drum. Arod 551s
piv voted to the end of the rocker 53, and its
upper end is slidably disposed in a guide-
arm 56, mounted upon plate 13, and on this -
rod is fixed a finger 57, which lies in the path
of movement of a finger 58 on the follower,
so that when the follower has reached a point-

near to the upper limit of its movement the
finger 58 strikes the finger 57 and by raising = =
it opelate% the rocker 1o engage the bla,la.o-;;-j_”

shoe with the brake-drum to stop the motor,

the engagement of the shoe being after ’oho_ TR
motor-circuit has been broken by qopomtlon;‘_.

of the fingers 36" and 37.

The operation of the mechanism is as fol- .

lows: Normally the follower is in raised po--
sition, IR
the ﬁnrre1s 36" and 37 being out of contaot-}_- REE
and the movable nut-section in engagement -
The track-relay is =~ - -
100

A train then

the semaphore-arm being lowered,

at the relay.
gized their armatures are released

dr opping they move the movable nut-sections -

from the feed-shafts, and the followersare -

permitted to drop and raise the semaphores. 110 - :

When the train passes from the block the

short-circuit of the relay-battery is removed,
and the relay being then energized the o1r-3-_-_=__.

cuits of the motors and magnets are closed: - . -

at the relay and the armatuleq of the mag- 115"
age the feed nut-sec-. .-

nets are raised to eng

s

tions with the feed or screw shafts, as here-
inafter described. The feed-shaft beingthen . .

Inorder thatthe electiromagnet of the: mech-

in motion from the motor the follower is
raised to lower the semaphore, and its up-
ward motion is continued until the finger:36° - . -
is moved from finger 37 to break the mo’ror-t_'-f;_"-_’_._-
circuit, the brake bemn' operated at the same;%—“*-:.ﬂ.ﬂi
time, as above deserlbod | SR

anism may not be compelled to lift the dead: . - .
'Wel“‘ht of. its armature, a pm 60 1s. mounted'j};;?'}'"-_'3__"';'_-_?-.-%'_:-_--i'-

‘neath the armaturo and Wlth 1ts lowol ond in..
the path of a lug or cam 62 upon the gear on-
the feed-shaft, and when the motor and maﬂ'—_;_-_..--__.-'“?__{?;'f._;f_f_...ﬁi}'-_"i__
net are both enermzed this ﬂ'oar—wheel is ro-. R

130
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tated and its cam engages the pinand moves ! construction shown may be made, and any

1t upwardly toraise the armature against the
magnet, and thus the magnet is called upon
only to hold the armature raised, this requir-

inglittle energy and insuring positive upward

movement of the armature and engagement
of the feed-nut with the feed-shaft.

1o absorb the jar when the follower drops,
a rubber stop 65 is mounted upon the plate
1o to be struck by and tosupport the follower.
W hile the lug or cam 62 acts to raise the ar-
mature into the field of force of the electro-
magnet, it also acts to move the nut-section

- so that it engages the screw-shaft just at the
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proper time to mesh its threads with those of
the shaft. Also it will be noted that the fin-
ger 53 of the follower isslidably engaged with
a guide-rod 53" upon the plate 13, and which
latter,through the medium of the finger,holds
the follower against vibration such as would
displace it from operative position.

In Figs. 7, 8, and 9 of the drawings there is
shown a modification wherein the follower
consists of the block 60, having the plates 61’
and 62" attached to the ends thereof and ar-
ranged parallel, and between the lower ends
of these platesis the fixed nut-section 63, hav-
ing the threads stripped therefrom. The
movable nut-section 64 is attached to the end
of a hanger (65', which is pivoted at its upper
end between the plates 61’ and 62, so that
the nut-section may be swung into and out
of engagement with the serew-shaft 66. To
move the nut-section 64 into and out of en-
gagement with the serew-shaft, a rock-shaft
071s mounted in the forwardly-projecting feet
65 of the plates and carries a cam including
the two fingers 69 and 70, of which the former
isadapted tobear against the wedge 71 on the
outer face of the hanger, while the finger 70
1s adapted to bear against the inner face of
the spring finger or plate 72, attached to the
upper portion of the wedge. Thus as the
shaft is rocked in one direction finger 69
moves up the wedge and forces the movable
nut-section into engagement with the screw-
shalt, and when the shaft is rocked in an op-
posite direction the finger 70 bears against
the spring-plate and moves it to move the
hanger and carry the movable nut-section
from engagement with the screw-shaft. To
operate the rock-shaft and to hold it with the
movable nut-section in engagement with the
screw-shaft, the electromagnet 75 is provided
and is mounted upon the side of the hanger,
sald magnet having an armature 76, carried
by a lever 77, attached to the shaft, so that
when the magnet is energized the armature
will be attracted and held with the nut-seec-
tion engaged. In practice this form of fol-
lower may be substituted for that above de-
scribed, and the armature will be raised to
rock the shaft and engage the nut with the
serew-shatft by action of the pin moved up-
wardly by the lug.

suitable material and proportions may beused

for the various parts without departing from
the spirit of the invention.

What is claimed is—

1. In a semaphore-operating mechanisin,

. thecombination with asemaphore and a feed-

screw having means for rotating it, of a fol-
lower connected with the semaphore for rais-
ing and lowering it, a pivoted feed-nut upon
the follower for movement into and out of
engagement with the feed-screw, a lever dis-
posed for movement of the feed-nut into and
out of engagement with the feed-serew, an
armature carried. by the lever, and an elec-
tromagnet carried by the follower and mov-
able therewith in the field of which electro-
magnet the armature is disposed for move-
ment. by the magnet to engage the feed-nut
with the serew.

2. The combination with a semaphore, of a
: feed-screw having means for rotating it, a fol-

lower connected with the semaphore, a rock-
lever pivoted upon the follower, a feed-nut
carried by the rock-lever for movement there-
by into and out of engagement with the feed-
screw, a lever pivoted to the follower and
connected with the rock-lever to rock it, an
armature upon the lever, and an electromag-
net in operative relation to the lever to move
1t and engage the feed-nut with the screw.

75

30

QO
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3. The combination with a semaphore, of a

feed-serew having means for rotating it, a fol-

lower connected with the semaphore, a rock-

lever pivoted to the follower and ecarrying a
feed-nut for movement into and out of en-
gagement with the screw when the rock-le-
ver 1s rocked, a lever pivoted to the follower

and connected with the rock-lever at a point

beyond its pivot from the feed-nut, to move
the nut from the serew when said lever is
moved in one direction, and the end of the
rock-lever extending beyond its point of con-
nection with the second lever to rest there-
against tolimit such movement of the second
lever, an armature carried by the second le-

ver, and an electromagnetin the field of which

the armature is disposed for movement there-
by and to hold it with the nut in engagement
with the feed-screw. |

4. The combination with a semaphore, of a
screw - shaft, a follower connected with the

 semaphore, a block carried by the follower

and having a smooth recess in which the

ICO

105

110
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120

screw 138 received, a rocker pivoted to the fol-

lower, a feed-nut carried by the rocker for
movement into engagement with the serew at
the opposite side from the block, said rocker
extending rearwardly from the nut beyond
its pivot, a lever pivoted to the follower and
having an armature, connections between the

lever and the arm of the rocker, said arm ex-

tending beyond its point of connection with
the lever to rest thereon and limit the move-
ment of the rocker and lever, and an electro-

In practice modifications of the specific | magnet disposed upon the follower and in co-

125

136
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operative relation to the armature for mov-

ing and holding it with the nut in engagement |
with the screw. |

5. T'he combination with a semaphore, of a
follower connected therewith, a motor, means
for operatively connecting the follower with
the motor to move the follower, an energiz-
ing-circuit for the motor, and contact-arms
included in said circuif, said arms lying one
above the other and the upper arm lying in
the path of movement of the follower for
movement thereby from the lower arm to
brealk the motor-cirecuit.

6. The combination with a semaphore, of a
follower having a feed-nut, a screw feed-
shaft, a motor operatively connected with the
feed - shaft to rotate it, electromechanical
means carried by the follower for engaging
the nut with the shaft, contact-fingers in cir-
cuit with the motor and disposed for move-
ment of one from the other when engaged by
the follower,

to break the motor-circuit, a |

685,754

'brake drum carried by the motor- shaft, *1, B

rocker having a shoe for encagement with the .

drum, an arm connected Wlth the rocker for

25

operatmﬂ' it, and an arm upon the follower = - -
for enwaﬂ'ement with the first-named arm to =~

oper ate the rocker to apply the brake.

7. The combination with a sema,phore of a.

feed-serew having means for rotating it, a fol-

'__3";:::

lower connected with the semaphore, a clutdhf
for engaging the follower with the feed-screw
for movement thereby, means operably con- . -

nected with the feed-screw for initially en--

gaging the cluteh, and electromechameal 35

means for holding the clutch engaged.
In testimony that | e'i:zum the fmerromg as
my own I have hereto affixed my si ﬂnature in

the presence of two witnesses.
CHARLES C. GARDINER

Witnesses:
J. B. SIMS,
J. E. TORRINGTON.
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