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UNITED STATES

PaTENT OFFICE.

EUGENE FONTAINE, OF AUBURNDALE, OIIO, ASSIGNOR TO THE FONTAINE
SAFETY SIGNAL COMPANY, OF DETROIT, MICHIGAN.

RAILWAY TIME-SIGNAL.

SPECIFICATION forming part of Letters Patent No. 467,990, dated February 2, 1892.
Application filed November 28,1890, Serial No, 372,953, (No model.)

To nll whom it may concern:

Be it known that I, EUGENE FONTAINE, a
citizen of the United States, residing at Au-
burndale, in the county of Lucas and State
of Ohio, have invented certain new and use-
fullmprovements in Railway-Signals,of which
the following isaspecification,reference being
had therein to the accompanying drawings.

My invention applies to that class of rail-
way-signals the object of which is to prevent
two trainsfrom followingeach othertoo closely
by automatically indicating to the succeeding
train the time elapsed since the preceding
train has passed the signal up to a certain
number of minutes, considered as ample time
allowance between two trains to be out of
dangerous proximity. Signals of this char-
acter comprise two kinds of actuating mech-
anism, a primary actuating mechanism, the
object of which is to merely derive a certain
force or impulse from the movement of a
train in passing the signal, and secondary or
transmitting mechanism for utilizing said im-
pulse to operate the index-hand of a clock-
dial to indicate the time elapsed up to a cer-
tain number of minutes since the primary
force or impulse hasbeen received—i. e.,since
the train has passed.

My invention consists in the improved con-
struetion of such secondary or transmitting
mechanism and its peculiar combination with
a primary actuating mechanism, all as more
fully hereinafter described, and pointed out
in the claims.

Inthe drawings which accompany thisspeci-
fication, Figure 1 is a diagrammatic elevation,
partlyin section, of a railway time-signal em-
hodying myimprovements. Fig.2isavertical
section at right angles to Fig. 1. Fig.3is a
detached and enlarged rear elevation of the
clock-work forming & part of the secondary
actuating mechanism. Fig. 4is a side eleva-
tion of Fig. 2. TFig. 5 is a top plan thereof.
Fig. 6 is an elevation of the friction-clutch
forming a part of the clock-work. Tig. 7 is
a section on line z ¢ in Fig. 4. Fig.8is a de-
tail of construction of parts indicated by let-
ters of reference and more specifically referred
to hereinafter. Fig. 9 is an enlarged central
section of the lifting-rod 3. Fig.10is an en-

larged horizontal section of the conneetion C’
and wrist W.

A A represent the two track-rails, and B
represents the primary actuating device of
the signal, which may be of any suitable de-
seription, whereby the wheels of the locomo-
tive or cars in passing over a preseribed spot
in the track impart a pull to a connecting
bar, chain, or cable C, such devices being well
known to the state of the art for operating
switches or signals of all kinds and forming
no part of my present invention. For the
purpose, however, of explaining the opera-
tion of my signal more fully I haveshown in
Fig. 1 a simple illustration of such a device,
in which D is a lever fulcrumed near one
rail and having a short end projecting into
the path of the wheels of a passing train,
while the long end is connected with a dash-
pot E and with the cable C through the me-
dium of a spring-arm F. :

The wheels of a train in passing will de-
press the short end of the lever, and the dash-
pot will prevent the lever from being actu-
ated more than once by a train in passing,
while the spring-arm F prevents the cable C
from being pulled too violently. In the prac-
tical application of my signal I shall make
use, however, preferably, of the device de-
seribed in Letters Patent No. 438,841, dated
October 21, 1890, which I have specially de-
vised for the purpose.

The secondary or transmitting devices -of
the signal, which form the subject-matter of
this invention, are constructed and arranged
as follows:

G is a hollow mast constructed, preferably,
of cast-iron or tubing in {wo sections, the up-
per section supporting on top of the signal
proper and the lower section provided with a
base-plate G’ and at a distance above ground
convenient for easy access with an enlarge-
ment or box G? into the top of which the up-
per section is secured. To the top of this
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post is detachably secured the frame G3, pro- 95

vided with two segmental disks G4 oneinfull -
view to a train approaching in one direction
and the other to a train approaching in the
opposite direction, and as the timeallowance
of about twenty minutes is acecounted ample
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to bring two trainssueceeding each other out
of dangerous proximity the dialispreferably
limited to indicate that number of minutes
more or less, according to the distance the sig-
nals are placed apart. These disks are in-
seribed in large figures and indicated by di-
vision-marks to be plainly seen and easily
read at a distance. DBelow the dials recesses
G% are formed in the two opposite faces of the
frame G3, in which the minute-hands H are
inclosed to be protected from atmospheric
disturbances. These minute-hands areradi-
ally secured to bevel-pinions II’ on.opposite
sides of a central bevel-pinion H? with which
both .are engaged to commumcate motion in
opposite directions to the minute-hands, and
weights H? are secured to the mmute hands
on thelr aetua ing bevel- plmons to counter-
balance the weloht of the minute-hands.”
) ands and their actuating bev-
,eL pmlons ‘are mounted upon a base GS, ilp0n
which the frame Gis ad;justably secured and
fforms a progectlnw casing over the 1nclosed
_parts, _The base G® is detachably securéd
upon the. top of the. post, and forms a tight
cover to exclude moisture from the mterlot
_of the mast. It also hasaTraised central bear-
.ng. G‘ for the bevel -pinion, 112 thr0u0h which

el-pmlon 1s secur ed p103ects centmlly dovm
into the mast, Th1s shaft is constructed in
three sections J J''J% The upper section J
“hasa squared end engaging loosely into a cor-
Hlespondmo” socket formed in the section J’
and the upper end of the lower section J?
engages with the middle sectlon J’ by means
of a tension-joint with a cml—spmn(r J3, the

_,tenblon of Whlch is ad,]usted to eonvey t;he

40.

.motion in one direction, as will appear more
fully ,erelnafter This joint, as constricted
in. the. drawings, ¢ consists of -a plntle J¥and a

: correspondmv step J?, f01med on the engag-
. ings.ends of thie eec’nons Jr reepectlvely
. The Step is partly cut away at 1ts lower end,

45

andapin J¢is. secured on_the plutle, addpt,ed
to engage with the cut- -away portion of the
. step. Tne coil-spring J#issecured at one end

- to. the, “clamping-collar J’ and at the other

. 5¢

end to'the clamping-collar, J which are re-
spectively clamped upon the Shaft-sectlons J’
‘J%_ To the lower end of the section J* the

. beyel- -pinion J7is secured and meshes with a

.. mechanism.

55

‘beyel-pinion J® on the main shaft K of aclock
Thls clock mechanism s mclosed

in the box G which is. su1tab1y constructed

" to protect it fwm atmospheric disturbances

. zpnd from being 1nahc10usly tampered with. .
The clock mechambm is mounted upon a

ultable frame detachably secured within the

60

box and having the main shaft K sultably_

Journaled thereto ‘
.. The clock mechanism, may ‘be of any siit-
,able descr1 ption adapted to revolve the shaft

. X at a suitable rate of speed for imparting

65

the prescrlbed movement to the minute-hand
of the dial through the connections described.
Preferably, however, T construct itasfollows:

'cape wheel
‘make the pnlsdtlons shorter or lTonger to 1egu-

‘movement to keep proper time.

shaped end of a dog N* engages.
is hinged to the member N4 which' 1s fast

A suitable clock-spring L is secured upon the
shaft K in the usual manner to cause said
shaft to revolve under the control of an es-
capement. This consists of the screw gear-

_wheel M, mounted upon-the shaft K, the screw

M’ on the vertical shaft M2, engaging with

said screw gear-wheel, the eseape-wheel M3,

mounted on the upper end of the shaft M2

‘the escape-lever M4 having the pallets M5, en-
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75

gaging with the escape- Wheel having its ful- -

crum at M8, the arm M7, plvota.lly secured at
M?® and carrying the. pivot MS of the escape-
lever, the adJOInlng serew-nuts M° and the

8o

screw MU for adjustably holding the free end

of the arm M, the sefrmental rack MY, formed
on. the free. end of the escape-lever M*, the

‘horizontal balance-wheel M tountéd on a
shaft M¥ and the piniori M on thé'shaft 32,
'en(rafrmw with Lhe gegmetital ‘rack M

The
p1tch of the “screw M’ i made sifficient to

‘transmit’a small amount of T ‘pressuré from the

sprmo" t0, the pallets of the' escape- levér, §o as
to ploduce in'the escdpement theé wéll- known

:puleatlve inovemenb of a4 watch or ¢lock es-
capement, which 'in like manunet ‘controls the

unwinding of the spring,  and theleby causes
the shaft K to revolve in 4 pxoper ratio’ of
speed reqiired for the niinute-hand of the
dial. By means of the adjusting-nuts M* the

5 pallete of the ‘escape- levér may  be “caided

to engage more or less deéply inte* ‘the és-
‘and’ thereby afford meéans’ to

late the moveément to’ Keep” ploper titne. " If

desired, however, thée baldnce- Wheel‘ inay be -

p10v1ded with the usuil balahcesspring;‘the

’ad,]ustment of Whlch, as in ordinary time

movenents is’ madeé Tse of to regulite ‘the
I consider,
however, my construction prefemble for* the
purpose.  The screw gear-wheel is’ revolved
by the shaft ‘K, through the meditin’ 6f a
cluteh which I pleferably coristruct as shown

A0 F Fig. 6, and in wh1ch N isan dnnulm hub

secured fo or formed on’ the screw gear-wheel
M. Within this'is fitted a, loose frlctlon -ring
N’, which is severed at 6ne point to form. a
small opening N2, “into which the “wedge-
The dog N3

upon the shaft’'IC, and is addpted to enwage
on astud N%on the friction-ring.” "By this éon-
struction it will be seen that 1f the shaft' K
revolves in the direction of the arrow in Fig.

‘6, as’it does by the unwinding of the" spun

the dog N? is wedged mto the opening’ N2
fmcmtr the ends of the ring'apart, and ¢auses
the, fmctmn -ring to become fast in the annu-
Iar hub N by fllCthncﬂ contact, whereas when
the shaft revolves i in ‘opposite dlrectlon asin
winding the spring, the dog will’ sufﬁmently

‘Wlthd[‘aW from the opening N*to allow the

ring to become loose within the'hub #nd be
carrled freely around by the engagerent of
the fast member N*on the stud N°, By apar-

tial severing of the ring at N7, diametrically
opposite to the severed ‘place N“, the ring will
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readily expand and contract when the wedge-
shaped dog is respectively forced into or with-
drawn from the small opening N? between
the severed ends of the friction-ring, to keep
it engaged within the hub. Guards N° are
detachably secured to the gear-wheel M.

O is a gear-wheel or segment of a gear-
wheel secured upon the shaft K and engaging
with a vertical rack-bar P, slidingly secured
in a longitudinal slot of the vertical guide-
post Q. This post is preferably made round
and is adjustably secured in a vertical bear-
ing Q/, formed on the clock-frame. Itslower
portion is provided with a vertical slot QF,
which registers with the guide-slot in which
the rack-bar is inclosed, and its upper end is
cut away sufficiently toward the side of the
gear-wheel O to prevent its interfering with
the free engagement of the gear-wheel an
rack-bar. :

Below the clock mechanism is pivotally se-
cured at one end the lifting-lever R, the free
end of which projects loosely into the slot Q?
of the guide-post underneath the rack-bar P.

Sis a lifting-rod pivotally secured at its
upper end to the lever R and at its lower end
to one arm of a bell-crank lever T. The lift-
ing-rod is made adjustable in length, prefer-
ably as shown in the drawings, wherein it
supports at its upper end a screw-threaded
extension - piece S, loosely engaging in a
socket formed therein, and by means of ad-
justing-nuts upon the extension-piece the
normal position of the lifting-lever R is ad-
justed vertically.

The bell-crank lever T is inclosed in a
housing U, which issecured to the underside
of the flanged foot of the mast in a space pro-
vided between two sleepers V, upon which
the mast is supported. The bell-crank lever
is pivotally secured between the walls on the
top of the housing, and its downwardly-pro-
jecting arm is provided with a wrist W, piv-
otally connected thereto. To this wrist one
end of the cable C is secured through the me-
dium of a suitable connection C’, so that the
slack in the cable may be taken up when re-
quired. A suitable stop Z may be placed be-
hind the bell-erank to hold it in normal posi-
tion. The cableis inclosed in a pipe W', one
end of which is secured to the housing U and
the other end to a housing Y, which incloses
the primary actuating device.

In practiee, the parts being constructed and
arranged as shown and described, the deviee
is intended to operate as follows: The pull
imparted to the cable C through the primary
actuating device by the wheels of a locomo-
tive or train of cars, which in passing must
depress the short end of the lever D, is di-

rectly transmitted through the cable to the.

Dbell-crank T and through the eonnecting-rod
S to the lever R. The lever R in its upward
movement pushes up the rack-bar P, and
thereby causes the gear-wheel O to revolve
and wind up the spring the necessary amount
for making the clock-work go the twenty min-

utes more or less for which it has to operate.
During such winding the clutch will discon-
nect the shaft K from the esecapement. Si-
multaneously with the winding of the spring
the bevel gear-wheel J8 revolving with the
shaft K, imparts motion to the bevel gear-
wheel J7, shaft J* J’ J, and bevel gear-wheel
H? H' 1, thereby causing the minute-hands
H to be set from their advanced position to
zero. When the parts are actuated in this
manner, the spring J2 transmits by its tension
the motion from the shaft-section J* to the
section J’, at least to the limit of the loose
joint, and thus the motion is eased and no
breakage or damage to the parts can result.
As the spring L on the shaft K resists with
its power the turning of the shaft, it will have
the effect of a buffer-spring to prevent de-
structive results from the impulse, which,
when derived from the wheels of a fast-going
train, naturally must be more or less in the
nature of a blow. As the primary actuating
device returns to its normal position as soon
as the train has passed, the lever R will si-
multaneously drop back and the spring L be-
comes free to react. This throws the elutch
mechanism immediately into gear, and the

;unwinding of the spring can now take place

under the control of the escapement, which,
being constructed to produce the required
ratio of speed, will impart the proper travel
to the minute-hands. It will be observed
that as the shaft K is now revolving in an
opposite direction the two sections J’ J* are
now in positive engagement with each other
and no lost motion can take place. While
the hands are advancing on the dials, the
rack -bar P will gradually drop back, and
when the hands indicate twenty minutes,
further movement will be stopped by the im-
pingement of the lower end of the rack-bar
against the lever R, or it may be stopped, if
desired, by the action of any other suitable
stop in the mechanism, such as by a stop O’
on the gear-wheel O striking against the
frame. If another train passes the signalbe-
fore the full-time indication, the operation is
the same as before—that is, the minute-hands
will be set back to zeroand then resume their
travel. It is obvious that in such a case, the
rack P not having fully dropped back to its
normal position, the spring will only be
wound the amount it has lost, so no over-
winding can take place.

It is obvious that instead of a clock-spring
asuitable weight may be used;also, instead of
two hands and dials but one hand and dial
may be used. It is evident, however, that in
the latter arrangement it would have to face
parallel to the track, or else it would be re-
stricted to indicate only for trains going one
way.

It will be seen that my clock mechanism
differs from other clock mechanisms in that
the time-indication is derived directly from
the winding-shaft, so that the winding also
carries the hands back to an initial position.
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Fuarthermore, this aclion. is entirely accom-

plished: by the mechanical transmission. of

the initial 1mpulqe from the passage of the

train.

Tamaware that time- signals embodying the.
elements:of my invention have been, known to.
the state of the art heretofore, and the.one de-.

seribed in: Letters Patent No. 413 ,825, October

29,1889, which has been granted to me hereto-.
fore, embodies a clock mechanism. of similar:

naturetotheonel haveherein described; butl
have found-bylong practical experlments that
the mechanical cons‘rructmn of the.variousde-

tails:.requires much inventive skill to.make.a
Thus.
I havefound that only by positive mechanical

device.of this:kind a practical success.

transmission beginning at: the rail and con-
tinuing-throughout the entire mechanism to

the index-handis it possible to.insure.reliable.
indication; but. the. difficulty is to.carry this.
out so that it will make no.difference.-whether:

the. signal: receives:its positive.impulse. from:

a slow-going- freight-train or from an. express.
moving, perhaps, at a rate of sixty miles an |

hour, the impulse from which is almost instan-
taneous: and: liable to destroy any mechanism.
devised for indicating-time.
difficulty by making the: connection between
theshaftK of theclock mechanismandthemin-
ute-handsin such.a.manner thatwhilethiscon-
nection.is. abeolutely positive when. indieating

thetimeit is-flexible when it transmits the d1—.

T ec_t,lmpu’sne which setsthehandstozero. The
vazrious details.of construction have also their

peculiar arrangement-and combination of the

cable, bell-crank, connecting-rods S, lever R;,

rack P, and gear-wheel: O and shaft X pre:
clude. the presence of any lost motion when.
the device is in its normal position, and it
positively opposes the power or pressure. of
the spring- to.the impulse it will receive from:
the primary actuating device. This is sup-
plemented by the action of the weight of some.
of these parts, which all: assist to prevent any

“destructive results from a; violent. pull trans-

mitted by a fast-moving train.

The outdoor eondltlons under which the_

slvpal has to operate make it also.imperative
to. safely protect all the mechanism from cli-
matic atmospheric: influences, as well as
against malicious tampering, and afford at
the same time ready access to. examine and
adjust, if necessary, any part which need be.
This protection is afforded by my construec-
tion and ample provisions are made for-read-
ily adjusting any part without dismounting
the signal. The connections between the pri-
mary device and the shaft X cannot be. af-
fected injuriously by any variations of tem-
perature, and the sliding connection between
the shafts J and J’ takes up all expansion or
contraction in the other parts liable to be af-
fected. _

What I claim as my invention is—

1. In a railway time-signal, the combina-
tion, with a primary actuating device oper-

I overcome this.

‘ated by a passing train, of transmiiting-mech-
‘anism comprising g clock-work- with, dial. in-
.dication anda positive mechanicalconnection
“between th,ewinding,—shaft of said.clock-mech-
canism: and the primary-actuating device and
‘between. the said winding-shaft: and the indi-
. cating-hand on the djal f01 winding the clock
.meehanism. and setting the 1nd1cat,1,nrrr—handl
by the direct tmnsmission of the. initial im-
‘pulse from a passing train, substantially. as.
-deseribed.

2.. The combination, with.the primary actu-

fating device of a railway-signal, of indicating
.clock mechanism having its winding-shaft
-connected to said primary device for winding
{it by a direct impulse therefrom and. having
-a dial indication, the index-hand of "which. is
imoyved. in either direction by intermediate
‘connection with the winding-shaft, said inter-
‘mediate eonnection being arranged to.operate.

the hand positively by the movement of the

cloek-mechanism. and: yieldingly in: the-oppo-
isite direction, substantially-as described.

3. The.combination, with the. clock mech-

‘anism; for- operating the index-hand of the
: d1al of the gear-wheel O.on the windin g-shaft
‘of Sdld clock mechanism, the rack- bd‘[‘ P; se-
:cured in vertical guide- bearlngs, the hft;mm
leverR, adapted to operate said rack-bar, the‘
‘lifting-bar S, the. bell-crank lever th_a,,vmn,
‘one.arm, eo,nneeted‘ to said bar, and. ﬁheeabl,e.
:C; connecting the other arm of said bell-
; crank with bhe primary device, substantially
ras deseribed.

peculiaradvantagesin this respect. Thus the, |
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4. The eombmatlon with the. clock mech-

‘anism foroperating the index-hand of the.dial,

of” the gear-wheel O.on: the winding-shafs of

-said clock mechanism,.the. rack- bar P, engag-
‘ing therewith, the Ve“mcal guide Q, in Whleh
lsald mck-ba»r is guided, the hftmv-lever R,

‘engaging into a, vertlcal slot of the 0u1de Q to
.opelate sald rack-bar, the vertical hftlno“-bdr
'S, . adapted to. lift said lever, having the ex-’
:tensions, 8’ adjustably supported thereon

having one arm connected to said bar, the
cable C connecting:the other arm.of said bell—

. crank lever with, the actuatingprimary device
~of the signal, and a device f01 adjusting the
‘length. of said cable, substantially as de-
‘scrlbed

5. The combination, with the actuating:

elock mechanism: of the signal, of the gear-
wheel O, secured upon the w1nd1n0°-shaft of
said cloek mechanism, the vertlcal rack-bar
P, engaging with bald gear-wheel, the verti-
cally ad,]usbable post Q, rovided w1th a. ver-

tical guide-groove.in Wmeh said rack-bar is

held, the hftmﬂ‘-levex R, guided in a vertical
slot Q2 in the post, the adgustab]y-;]omted
lifting-bar S, actuating the lifting-lever, the
bell- erank lever T, havm(f one end connected

.to the connectlnw-bar the wrist W, pivotally
securedtothe bell—cmnk lever, and the cable C-
and screw-threaded coupling-link C’, adJ ust-.
ably connecting said wrist with the primary.

actuating dev1ee of the signal, substantlally
as descmbed
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6. In a railway time-signal, a elock mech-
anism adapted to operate the index-hand of
a dial in either direction by the movement of
the winding-shaft through a direet connec-
tion between the index-hand and said wind-
ing-shaft, said connection being adapted to
rigidly connect the two in the movement of
unwinding and yieldingly connect the twoin
the movement of winding, substantially as
described.

7. In a railway time-signal, a clock mech-
anism adapted to operate the index-hand of
a dial in either direction by the movement of
the winding-shaft through intermediate gear-
ing between the index-hand and said wind-

(%14

ing-shaft,said gearing having a flexible shaft
connection consisting of the shaft-sections J’
J? alost-mmotion connection between the same,
and a tension-spring J? connecting the two
shaft-sections to take up the lost motion be-
tween the same in one direction and form a
limited flexible connection in the opposite
direction of the movement of said shaft, sub-
stantially as described.

Intestimony whereof I affix mysignaturein
presence of two witnesses.

EUGENE FONTAINE.

Witnesses:
M. B. O'DOGHERTY,
N. M. HULBERT.
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