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SPEMFICATION forming part of Letters Patent No. 529 637, dated November 20 1894,
~ Application filed Nﬂvember 11,1899, Serial No. 461,707, (Numudel) -

To aaZZ w}'wm it may concern:

Beitknown that I, WiLLiaM T. CRAWFORD |
a citizen of the Umted States, residing a,t'
Tampa, in the county of Hlllsboroun*h a,nd,

5 State of Florida, have invented new a,n,d use-

ful Improvements in Automatic Railroad- |

(zates, of which the follomm 8 a speelﬁea-
tion.

1he object of my 1nventlon 1S to prowde a

ro simple mechanism, which will be. operated
with certainty by a passing train to close the

gates as it approaches the crossing and to
open them again as the train moves away
without sudden or spasmodic action.
15 Theinvention will befully understood upon
‘reference to the acecompanying drawings
forming part of this specification, in WhlGh-—-—
- Figure 1 is a perspective view of a railway
- crossing to which the simplest form of my in-
20 Ventwn isapplied. Fig.2isaplan viewshow-
ing a modification in the working connec-
13101218 which may be utilized when the actuat-
ing mechanism which receives the impact of
the car wheels is located at a distance from
25 the gates, in order to cause the lowering to
take place asufficient time before a fast tram
reaches the crossing. In thisview oneof the
two similar opp051te ends of the actuatmg
mechanism is omitted. Fig. 2?* is a side ele-
3o vation of the form of Workmﬂ‘ connections
used in Kig. 2. Fig. 3 is a side elevation of
- the arrangement shown in Fig. 1. Fig. 4 18
an enlarged end elevation of one of the gate
posts, one wall being removed to disclose the
35 parts within., Fig. 5 is a detail view of one
of the safety joi__nts, which adapt the gates to
open outwardlyand permitescape from with-

in. . Fig. 6 1s a detail view of the alarm actu-

ating treadle. Fig. 718 a detail view of the
40 clamp for attachlnfr the tube or conduit
through which the ﬂemble connections are
led. Flg_ 818 an enlarged detail view of the
flag and gong operatmﬂ* connections. Figs.
9 and 10 are enlarged perspective views of

45 the locking devices at opposite ends of the
system, and in different positions. Fig. 11 is ;

a detall viewshowing the cam in posntwn not
to be locked by engag ement with one of the
pins. -

so Fig.1 111ustmtes a form of my mventlon
espeemlly adapted for use at clossmgs where
~_trains pass at slow speeds. ' |

e

1 represents the ra,llwa,y track formed of

rails 2, on cross-ties g,and 4 a crossing in said
track, whleh may be built or laid upon. the

'-extended cross-ties 5.

535

6 represents a longitudinal 1‘00k-shaft'

mounted in bearings 7, alongside one rail
and provided with a radial fin 8, 8%, extend-
ing from each end to the crossing, and an in-
termedlate crank 9 at-the crossing. The ra-
dial fin 8, 8%, is arranged splra,lly for a dis-
tance from ea,eh end a,nd for the remainder
of the way, is straight. It is located in such
position that the engine and car wheel flanges
will engage and depress the fin, causing a

60

slow rotary movement of the rock shaft, and. .

the spiral portion 3 1s arranged gt such pitch
that the rotary movement will be continued

for a quarter or half revolution. The rock

70

shaft and its fins with the working connee- .
tions constitute the mechanism which oper- .

ates the gates. T'he rock shaft extends on
either mde of the erossing, a distance suffi-
eient to insure the lowering of the gatesin

spiral part of the fin, and it is therefore obvi-
ous that bylengtheningthis partof the fin, the

wheel flanges to hold the shaft in its rotated
position, a,nd through the shaft to hold the
cates in lowered position. For slow speeds it

/5

~ample time before the passing of _the train,
‘The rotation of the shaft is acco:nplished by
the complete traversing by the train of the

80

movement of the gates may be rendered as
‘slow and gradual as.desired. From the end
of the spna,l portlon 3, of the fin the straight
| portion 8* eontinues toward and termma,tes
at the crossing, and serves by receiving the

may be found sufficient if the spiral portion )

3 of the flange extends for forty or fifty feet,
and the strawht portion continues fifty or
sixty feet to the crossing, but these dimen-
sions may be changed as experience dictates.

90

10 representsfour posts or standards upon

which are pivoted vertically swinging gates
11 having counter-balances 12, and 13 repre-
sents controlhno* shafts which have cranks 14

95

and operating meehamsm to be herelnafter .'

described, located within the posts.
15, are mtmen which connect the erank 9

| with each of the ecranks 14, and thereby cause

‘the shafts 6 and 13 to rota,te synehronously.

ICO

- The parts are arranged, as will hereinafter '

more fully appear S0 that When & train ap-
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proache’s from either direction the rock-shatt

will be rotated a sufficient part of a revolu-
tion to cause the gate axis to rotate a quarter

revolution and bring the gates from vertical |

to horizontal position. In order to hold the
gates in such position till the train passes,
when going at slow rates of speed the radial
fins are made to extend the whole length of

the rod except the width of the street, and
portions of the finsare made straight in order

to hold the shaft without further turning it.
When the train has passed, the gates resume
a vertical position,
mediately at the crossing does not permit
the gates to return, even though but an en-
cine be passing because the latter is of suffi-
cient length to prevent all the wheels being
out of engagement at one time. |
In Fig. 2 is shown an arrangement adapted
for use where trains pass at high rates of speed
anditisnecessary tosetthe flanged rock shaft
off a great distance from the crossing. It is
similar in principle to that shown in Fig. 1,
but the rock-shaft is divided into two parts
(one only being shown) located on opposite
sides of, and a sufficient distance from the
crossing, and each having a erank 9, Motion
is transmitted from each of the separate

- ghafts by means of double bell-crank levers

30

17 pivoted at 18, and having their middle arms
19 connected by pitmen 15 with cranks 9,
while their two arms 20, 21 are connected in

pairs by crossed belts 22. In this form of ap-

35

paratus, the gate-controlling shafts 13, pass
under the track and connect opposite gates
in pairs. Upon these shafts 13, instead of
the eranks, are fixed pulleys 23 which receive
belts 22. When the fin 8 at either end re-

ceives the impact of the wheels, the rock-

40

45

shafts and bell-cranks are rocked, being
coupled together, and the belt causes the pul-
Jeys 23 to rotate with their shafts 13 so as to
lower the gates. At the same time the lock-
ing device at the end opposite the approach,
auntomatically locks the gates in horizontal
position, that at the end of approach being
prevented from operating as will hereinafter
appear, and the gates remain Jowered till the

" train passes off, and releases the locking de-

55
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 to effect the lowering of the gates.

03

vice at the end of departure. This form may
also be used for short connections if more
convenient, as at curves. | -

The construction of the gates will be more
fully understood upon reference to Figs. 3, 4
and d.
cient size toaccommodate the flag alarm,and
gate-operating mechanism, and in it are
mounted thegate-axis25,having pinion 26 and

asprocket-wheel 27 connected with the pinion
96 by a chain 28. 'The relative size of the
~ pinion and the sprocket is such as te require

but a slight movement of the latter in order

the gate posts or in one or two of them are

also mounted the flag-shaft 30 having crank |
31, the gong 39, the alarm-shaft 32 engaging -

The break in the fin im-

The post 10 1s a hollow box of suffi-

Within
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gages crank 31, and erank 35, which is con-
nected by pitman 38, with the ecrank 37 of the
alarm controlling shaft 56. | |
Each gate-arm is preferably formed at its
inner end with a casting 40, which carries the
counter-balance 12, and in which is pivoted,
at 41, the arm 42. A spring 43 coiled around
opposite ends of the pivot 41, on the casting
40 is connected at 45 to the inner end of the

arm and keeps said arm normally straight

with a yielding pressure. The gate thus
formed is mounted so that the arms break
outward though the shape of the castings is
such as to resist bending inward. With such
construetion, an animal being caught between
the gates when they are automatically low-
ored, may readily escape. In thus forming
the gates, the easting forms a box in which
the arms work, and the arm is provided with

a cast metal shoe 46, on its innerend, which

adapts the arm to work in the box-casting,
and which receives the wear.
The alarm is operated by the treadle 47

‘journaled on the side of one of the rails and

having a ecrank arm 48 connected by wires 49
with a erank 50 on the alarm-controlling shaft
36. The adjustment of these parts i1s such
that each wheel striking the pedal sends an
impulse to shaft 36. By each impulse the

alarm-shaft is rocked, causing the clapper to

strike the bell, and releasing and returning
the flag-shaft, so that it falls and rises re-
peatedly. The crank 31 of the flag-shaft and
crank 34 of the alarm-shaft are connected by
a9 flexible connection 84%, and each time the
pedal rises, after being depressed by the
wheel, and the shaft 36, and alarm-shaft re-
turn to normal position allowing the flag-
shaft to fall back to horizontal position.
Repetition of this operation causes a vigor-
ous ringing of the bell and waving of the flag.
The connectors between the treadles 47 and
cranks 50 are passed through tubes 52 which
are held to the side of the rail by clamps 53

7Q
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as shown in Fig. 7. This operation continues -

till the train reaches the gate motor where
the gates are lowered. By referring to Fig.
8 it will be seen that the gear wheel 26 1s pro-
vided with two pins 26* and 26° on one of its

faces. The flag shaft 30 has a setting arm

30* which projects across the path of the pin
26> and the crank 34 of the alarm shaft 52
projects across the path of pin 26°. When
the gates are lowered, the flag-shaft-crank and
the alarm-shaft-crank are engaged by the re-
spective pins and forced to the position shown
by dotted lines in Fig. 8. When the gates
return, the parts are released, but the alarm-
crank engages behind and retains the flag-
shaft in normal position, until the parts are
again released by the initial impulse given by
the next approaching train. |

The locking devices which are located at
the respective ends are precisely similar in
construction and each consists of a peculiarly
formed cam 55 on the end of the langed rock-

clapper 33, and having crank 34, which en- shaft 6, and a transversely arranged rock-
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59 and Spual spring 60 one end of which
spiral spring is fixed to the bearing 61, of the

rock-shaft, while the other one engages one
The pins are spaced apart both

of the pins.
longitudinally and circumferentially on the

rock-shaft 56,thecircamferential distance be- }

tween them beinﬂ' sufficient to admit the cam
55. 62 replesents a notch in the cam into
which the pin 58 may engage when the cam
passes between the pins to its lower limit of
movement, and while the pin 57 is therefore
not engaging the cam; but when the
is first forced to a pOSlthll behind the cam,
and the latter then moves to its lower 11m1t
the location of the pin 57 is such that it not
only does not itself enter noteh 62 but it also
keeps pin 58 from entering said notech. This
loeking device will oper ete to lock the flanged
leek-sheft only at the end where the trem
leaves, that locking device at the approach
end bemg prevented from- taking effect as
will now appear.

The two rock-shafts at opposite ends of the
system are connected in such manner, either

by the rod being made continuous or by the

connection between its parts hereinbefore re-
ferred to, that the flanges at opposite ends

~arealways in the same relative positions and

35
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move simultaneously when the wheels im- |

pinge on either. As will be understood with
reference to I'igs. 9 and 10 when the train ap-
proaches the end shown in Fig. 9, the first
wheels strike the releasing treedle 59 SO as to
cause the pin 57 to move on the inside of the
cam 55 as shown in Fig. 11 and immediately
thereafter the imping ement on the flange de-
presses sald cam to its lower limit of move-
ment.
ever, 1s not such as to permit the pin 57 to
engage in the notch 62 and neither pin there-
fore engages the cam in such manner as to
prevent the ready return of the rock-shaft by
the counter-balance weights of the gates; but
while the locking device at the end of ap-
proach is pr evented from operating, that lo-

cated at the end of departure does operate

until the train passes away, because at said

end oi departure, the pins are not previously
moved and as thecam 55isdepressed it passes.

between sald pins so that as soon asthe notch

- 62 coincides with the pln 03, as shown in Fig.

55

6o

6

10, said pin engages in the notch and pre-
Vents the cam returning. The gates are
thereby locked in loweled peeltlon and re-
main so until the train passes the crossing

and the last wheel of the train reaches the-

releasing treadle 59 at the end of departure.
As this taKes place the treadle is depressed
sufficiently to release pin 58 from notch 62,
but no farther, and the cam, together w1th
the rock-shatt, is freed and returned to nor-
mal position by the effect of the counter-bal-
ance on thegates. From theforegoing it will
be seen that ) precisely the same dewce is used
at either end, that the system may be ap-
p1 oached in etther direction and that the lock-

pin 57

This lower limit of movement, how-

= . - -

shaft 56 hewng pms 57, 58, 1eleeemfr treadle | ing only takes place at the end Where the

trem leaves the system. |
- 1t will be seen that the gates are positively
operated by a slow and ﬂ-tedua,l movement

70

notwithstanding the rapldltv at which the -

train passes, end that they are released to-

gether with the operating mechanism when

the train is passed and autemetleelly assume
their normal positions.

- Having thus described my invention, the
fellowmfr 18 what I claim as new therem and
desire to secure by Letters Patent:

1. The combination of a counterbalanced

arm adapted when free to occupy a normal

75

8o

position, actuating devices located on each

side of the arm aud operatively connected to-

gether and to the said arm, a locking mech-

anism for each arm eetuetmﬂ' device nor melly
occupying an operative p031t1011 and a trip
for each locking mechanism so disposed that
the approaehmn‘ train will operate the trip on
the approach prior to operating the said arm
actuating deviceand throwthe lock connected
therewith out of operative relation, the arm
actuating mechanism when opereted being
held by the lock at the departure side, and
the trip at the latter side being Opereted by
the departing train to release the said arm
actuating devices, substantially as deseribed.
2. The combination of a, supporting post;
counterbalanced vertically swinging gate-
arms, having spring-joints; a bell; a meveble

. ﬂee—staff operating devices within the post

fer the o'a,te -arm, the flag-staff and the bell;

a spirally flan ﬂ'ed rock- sheft journaled alenn'
one of the treek -ralls; connections between
the rock-shaft, and the gate operating devices
within the post; 2} 'pedel located beside the
track beyond the rock-shaft; and flexible con-
nections from the pedal to the bell and flag-
operating devices, all substantially as shown

Q0
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3. The combma,tten with gate arms ar--

ranged to return autometwelly to their open
pomtlen of a spirally flanged crank-shaft at
each side of the crossing; connecting mech-

116

anism between the crank-shafts wher ebv they

are compelled alwayvs to move tegether an

automatic loek1n0'-devlee at the outer eud of
each shaft eons1st1n oofagrooved and noteched
cam-wheel, 59, thereon, together with a trans-
verse rock-shaft, 56, having pins 57 and 58
to engage sald cam-wheel, and a returning

spring 60 and a relieving arm on shaft 56, by

‘which the pins are releesed from the cams

II§

120

as the traln is depertmb ; Substantially as

shown.

4, The combination of the two, ﬂenﬂ'ed
crank-shafts: the notched and grooved cam-
wheels on the outer ends of eeld shafts; the
two transverse rock-shafts, provided with pins
for engaging the cam-wheels; the relieving
arms; and the lever and cable conueetlons
uniting the two sets of devices to each other

and to the guard devices at the eressmﬂ‘, sub-

J

stantially as shown.
5. The combination of moveble arms piv-
oted on suitable standards; a ﬂeg-stet‘f flag

125
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operating mechanism located in said stand- .

ards; apparatus located on the track for op- |
_tra.namwted to the ﬂag

eratmfr the arms from a dlstance, and track

irons more remote from the crossing for act-

uating the flag operating mechanism; all sub- nshaft and the two pins 26* and 26" pro;ectmg

; therefrom all substantla.lly as shown.

stantmllv as shown

6. The combination of the gate arms; the:

flanged crank-shafts located at a distance | oted and weig ht&d section 40, having earsatits
| outer end; an outer section 42, pivoted be-
tween sald EAars; _a.nd a Spring 1oop 43, bear-
ing against the inner end of arm 4:2 and

ha.vmﬂr its ends coiled around the ends of

from the crossing, one on each side thereof;

working connections between said shc..ft;s :
whereby they move in unison; cams on the.
outer ends of said shafts; rock-shafts located
- transversely between the rails, having pins { p
for engaging the cams; springs on the latter | |
shafts; and bearings therefor, all substan-

tially as shown.

7."The combination of the pedal 47; the
crank-shaft 36 oscillated thereby; the flag
shaft 30 the double erank shaft 32; thecon-

.as sh@wn

the arm 30“ pro;ject-
ing from the ﬂag-shaft the wheel on the gate

8. A ga.te arm, consisting of an inner piv-

1v0t 41 whereby the twe arms are normally

| WILLIAM T. CRAWFORD

Witnesses:
G. €. WARREN,
Caas. C. WHITAKER
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