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7o raZZ whom vt may concerw : |
Be 16 known that I, OLIVER H. CLARIL of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
- 5 and useful Improvement in Railroad-Crossing
~ (ates; and I do hereby declare the fo]lowmn'
to be a full, clear, and exact deseription there-
of, reference bemfr had to the accompanying

drzm ings, forming a part of this specification,

‘10 1n Wthh-—-—-
Figure 1 1s a veltwal lono'ltudmal section
con line # z of I'ig. 3 of the main or operating

standard of my.improved automatic gate for

rallroad street-crossings. Fig. 2 is a vertical
15 Cross- section on the line 1 y ¢y of Kig. 3. [FKig.

3 is a horizontal section. Fig. 4 is a view of
the entire gate. Ifig. His a detaﬂ-' view, and
Ifig. 6 18 a sectional view, showing the move-
ments of operating-weight. Fig. 7 is a sec-
‘29 tional view, looking in the direction of the
arrows on the line 2 z, Figs. 1 and 3, showing
the application of the dewces in the st&ndaa ds
shown in Fig. 6. Ifig. 81s a plan view, and

Iig. 9is a side elevation of standard A and

25 its barrier, showing the blfmeatmn of the lat-

ter,
Like letters and uumemls of 1efel ence 1ndi-

cate like parts in each. |
This gate has vertically-oscillating counter-
20 weighted barriers, there being a perfect equi-
librium between each barrier and its counter-
weight. The barriers are operated simulta-
neously by means of chains or ropes running
from the mdin or Opelatmﬂ standard to the
- 35 others.

I will now describe the construction and oP-
eration of the main standard, and then the
manner in which it operates to raise and 10W61
the barriers.

“In the main standard A is an electro-mag-
net, 1, which 18 supported on a bracket, 2
fixed to the standard. IIxtending from the
Dbracket 2 around to the other end of the elec-
tro-magnet 1 is an arm, 3, in which is an ad-
45 Justable stop or set scr ew, 4 designed to limit

the vibration of the "erfbtule lever 7, and
also an adjustable tension-screw, 5, connected
to the retracting-spring 31 of the armature-
lever. An ar nnture 6, 18 mounted on the ar-
50 mature-lever 7 dir ecbly in front of the pole of
the magnet 1, and the armature-lever 7 is so

40

therewith, by means of a clutch, 29, mounted

40, which turn with the Shaft

| and the stop 4, it being dr awn forward by the

power o1 the magnet a,ctmn* upon the arma-
ture 6, and retmeted upon the opening of the 5g
elrcult by the Spllﬂﬂ 31. On the lower end
of the armature-lever are hooks or catches 8,
the purpose of which will be explained. Piv-
oted at 15 and 16 in the bosses 17 and 18,
which project from the side of the standard, 60
are hammers 11 and 12, which have pins 13
and 14 on their adjacent faces. A double

quadrant-wheel, 19, whose planeis parallel to

the face of the st'mdqld 1s mounted upon a |
shaft, 20, the outer extlermty of which sup- 65
pmts one of the baulels 21 and its counter-
weights., A shaft, 22, extends parallel with
the face of the qua,dl ant-wheel 19, and is jour-
naled in the bosses 23. Upon this shaft are
mounted two bevel-wheels, 24 and 25, each of 7o
which i1s provided with teeth couespondmw

to those of the wheel 19 along one hundred
and eighty degrees of their cir cumfer ence, and
they are so mmuﬂed that 1n their revolution
they will alter nately engage with the toothed 7 5
quadrants 26 27 on the quadrant-wheel 19,
thus giving to the quadrant-wheel alter natelv
reverse motions through an arc of mnety de

| grees.

Mounted loosely upon the shaft 22 is a 8o
sprocket-wheel, 28, which carries an endless

chain, 30, conuected to a weight, as and for

pulposes hereinatter descllbed The wheel

28 1s connected to the shaft 22, so as to turn

on said shaft. Upon the periphery of the
wheel 19, at twoadjacent ends of the segments

26 and 27, are stops 32 and 33, and pivoted to

the bar 34 are pawls 35 and 36, each of which
is provided with a tail or rear 1)1 ojection back
of its pivot, which tails are within the range
of the points of the hammers or dlops 11 and
12.

Projecting lonoltudmally from the sleeves
37 and 385 of the bevel-wheels 24 and 25, on
opposite sides of the shaft 22, are pins 39 and
| Pivotally se-
cured to the ends of the stems. 41 and 42 of
the hammers 11 and 12, back of the pivots 15
and 16, are links 43 and 44, which extend 100
ar ound the sleeves 37 and 38, (see Fig. 2,)s0
that when the shait 22 1evolves one or othel_
of the pins 39 and 40 comes in contact with

90

95

l:»woted_ at 9 asto vibrate between the magnet | its link and draws it down, and thereby draws




IO

':':]‘_5:

20

- down one of the hammer-scems aned raises the

- hmmmer

'the mag net 1 corresponds w1t]1 the wvertical.

S

versa. Assuming that the 1)"111"161“5 occupy

Phe m%f}netum;mn and demaﬂ netmamon of

and horuontal positions of the gate, or vice

) ~the Vezl‘tl(fﬂ.13_081111(}11_“_11(}11 the magnet 1 1s de-

magnetized, and the armature consfequentlyé s
- drawn back by the retracting-spring 31, the
parts will: be in: the positions :represented
~1n Fig. 1 of the drawings. To bring the bar-

riers to a horizontal or closed position, anelec-

trie eurrent is caused to pass through the mag-

35
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60

net 1, which will then attract the armatuare 6,

moving the armature-lever 7 and the ham-
- mer-cateh: S upon the pin 9. By:this: move-
- ment the-support given by the catch 8 to the -
- opinld upon the hammer 11 is withdrawn, and -
the hammer permitted to fall upon the tail of
the pawl $6. The quadrant-stop 33, which
‘bears:upon the pawl: 36, being thus: relieved
from contact therewith, the quadrant-wheel 19 |
- and shatt 22 will be free to turn.  The turning:
o of theshatt 22 causes the pin 40:to.come in ¢con-:
tact with and draw down the link 44, and:
- thereby raise the hammer 12 until the pin 14
- slips over the beveled end of the eatch §, and | wo
enters the recess therein, in which position it} 2
1s retained until,by the opening: of the elee-
tricetreuit, the electro-magnetis demagnetized:
and the spring 31 retracts the armature 7.
- The stop: 36 being thrown: up,the wheel 19:is |
Cturned in the direction: of the arrow in Fig, |

1, by means of the gear-wheel 25, until the

pm]ectmn 3218 bl“*ouﬂht to the position now |

occupicd by the pwJectlml Jo. During this
quarter-movement of the -wheel 19 the p]:{-bin

part of the wheel 24 1s. turning toward the

wheel 19, g0 that the wheel 24 does not inter-
fere with or prevent the turning of the wheel
19. The teceth on the wheels 24 and 25 ex-
tend around one-half of their cirecumference
and this toothed portion equals in length the

toothed segment on the wheel 19. When the

projection 32 reaches the position now occu-
pied by 33, the toothed portion of the wheel
24 will have been brought around, so that the
first tooth thercon begins to engage with the
lower tooth on the segment 26.  The wheel 24
will then cause the wheel 19 to turn backward
and begin to rotate in the reverse dirvection.
This rotation, however, is checked instantly
by the stop 35, which, h:-l'ving becen released
by the raising of the welﬂ‘hted lever 12, stands
down in front of the ]_)].‘Ojeﬂti()]] 32, and checeks
the motion of the wheel 19. The wheels 24
and 25, although mounted on the same shaft,
and ‘"Ll“"’LyS tummﬂ in the same dir eetlon
cause the wheel 19 to turn in opposite dir ec-
tion when they come in gear therewith, by
reason of their being mmnged on the 0ppo-
site sides of the center of the same; and al-
ternately thrown in and out of ﬂea,r there-
with. I'his motion is repeated aL CVery vi-
bration of the armature, the reverse motion
taking place when the circuit is opened. -

On the side of the standard A opposite to

307,095

. ed on the ends of the furcations.

‘wheel 19, and on the descent of the wewht 18

-arm is secured, and, throeugh-devices hereinaf-

Slte side of the street.

shaft 41. - On the shaft 22 1s a strong coiled

chain 30 1s falling, the wheel 2§, which 1s

wound up, as hercinatter described, the wheel

g the winding: ap. efthe oper “Ltnw -we whtm
| EahO‘\‘i nin Fig. 1

means by which the shaft 22 1s operated. In
Fig. 6 all of the parts centained 1n the upper
part of the standard A are omitted, except
the shaft 22 and wheel 28, and the chain 30 1s
shown as a single line, 1nstead of in links, for
aoreater clearness of illustration. In any con-

, - venient position near the standard A, I place

a hollow column, 43, of any desired height,
and extending to any desired depth below the
surface of the ground. The chain 30 passes
around the wheel 28, down around the sheave
80, through the box 81, around the sheave 46,
up to and around the drum 47, thence up to

column, and thence down to the weight 49, to
which 1t 1s fastened. The other end of the
chain 1s fastened to the lower end of the
weight, and passes down to and around the
sheave 52 at the lower end of the column,
thence around the sheave 51, through the box
81 to the standard, and then arouud thesheave
50 up to the wheel 28, thus forming an endless
chain, with the weight 49 1ncluded 1 1t. The
shaft 22 is operated: by the descent of the
weight 49 whenever, by the making or break-
ing of the cireuit in which the nnﬂu(,t 1 18 1n-
cluded the armature-lever 7 is moved, and by
the intermediate mechanism releases the shaft
22 by tripping the stops 35 and 36, Therange
of the w eight 49 1s such as to give a desn*ed
number of movements of the gates during each
- descent of the weight 49. When the weight

It will ‘be noticed that while the Dbarrier 18 75 -
secured Dby one arm to the shatt 20 of gear- 000

Inostandard A one arm of the barrier is ==
| 30111"11_&];{3(1- by the shaft 20 and the other by the (i

spring, 42, which bears against the wheel 25
and the sliding cluteh 29, so0 as to hold the - .
elatch  up to place against the wheel 28.

When the weight which- is - fastened to the - -
f90fffffﬁfﬁfﬁf
turned thereby, 1s 1n gear and works against
the square faces of the é61115t=(}]3,3 and so turns .
‘the shaft 22; bubt when the weight is bemng

28 turns: against: the beveled suarfaces of the g5
~cluteh, forces it back along theshaft 22 against
the spring 42, and so: revolves on the shaft.

+ without turning it.  Theposition of thecluteh -+ = =
29 with relation to the ratchet-wheel 28 dup-- 0
100 -

In Figs. ¢ and 7 1 show the 1116(,]11111(3‘11-

that in which the shaft 20 18 journaled s
| second shaft, 41, on which a grooved wheel, -
45, is mounted inside of the standard. The 70 '
barriers 21 are bifurcated at their rear ends,

50 as to be journaied on: both sides of the ..
standards, and the counter-weightsare mount- 0

agctuated through chain 30, 1t 1n turn zactua.tesr S
the wheel 45, to the shait of which 1ts other
1 ter specified, mov es the b(u'rlel on the oppo-

35
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115

and around the sheave 45 at the top of the .

120
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veaches the bdttom of the column,it is wound |
fitted |
on the shaft of the winding-drum 41 the in-

up to the top by means of a cranL b3,

clined surfaces on the ratchet-wheel 98 fore-
ing back the cluteh 29, and permitting 1t to

turn without turning the shaft 22, as before

explained.

I will now explain how the barriers on the |
other standards,B,C,and D,are opel"tted from

the standard A. -

~ In Fig. 4 T show two gates at a 1&1110‘1;{1

crossing, the street extendmﬂ in the line of
the arrow, and the railroad “at right angles
thereto. The barrier of standard B is oper-

ated by two ropes, 54 and 55, both of which
are fastened in the groove 56 of wheel 45, (see
Fig. 3,) at the top, when in the position shown
in Flﬂ‘ 4. Thence they pass down on oppo-
site sules of the wheel 45 to separate sheaves

57 and 58 at the base of the standard, such !

sheaves being shown by an enlarged view In
Fig. b. ‘Thence they pass side by side under

'the surface through the box. 59, across the |

street: to the standard B, then around sheaves
60, similar to those 1n Fig. 5, up to the oppo-
site sides of the single-grooved wheel 61, to
which they are fastened .at the top.

pulling on the opposite side of the wheel 61
raises the barrier of standard B, -and when the
barrier 21 of standard A falls the rope 55,
pulling on the inner side of wheel 61, draws
down the barrier of standard B.
true of the opposite standards, C and D, ex-
cept that the standard D is operated by the

standard C, instead of by the standard A di-
Tectly.

The ropes 62 and 63, which lead to
the standard C, are fastened in the grooves64
of the wheel 45. They extend down on opYpo-
site sides of the wheel 45, around thesheaves 65
and 66, across under the railroad-track, around
the sheaves 67 and 68, up to and around op -
posite sides of the double- grooved wheel 69,
and are fastened thereto 1n one of the grooves.
The ropes 70 and 71, which connect the stand-
ard D with standard C, are fastened at the top,
in the othergroove of the wheel 69, passdown
in 1t on opposue sides, thence to and around
sheaves 72, similar to those shown in Fig. b,
through hox 73, to the sheaves 74, thenc. up

in Stfmd'ud D, around the opposue sides of

the single- n*rooved wheel m and are fastened

at the ton

The electric cireuit, whieh mcludes and op-
erates the magnet. 1, is shown in Fig. 6. A
battery, 70, prmided with a suitable circuit-

breaker, is phced in a switch or block bouse,

60

and 18 thele erounded by the wire 77. The

circuit-wire 18 leads to the magnet 1, whieh.

is grounded by the wire 79, 1eac11110 to the me-
talhe standard-{rame. Wheu it is desired to
close or open the gates, the circuit is closed or
opened, as the case may be. 1 prefer that the
closing of the circuit should cause the closing
of the ﬂates, as it causes less expenditure of
the current, for under ordinary circumstances

W’heu_
the barrier 21 of standard A rises, the rope b4,

The sameis

“sight of seve

time, and during such time no current will be
e\muded, as the cireuit also is open. I pro-
pose to use this construction with circuit-
breakers or cireuit-changers which are oper-
ated by the passing train, and thus secure the
entirely automatic 0pemt10n of the gates.
If desired, a pair of grooved nulde wheels
may be arranged 1n the standar “A below the

’"O

75

wheel 28, for the purpose of ouiding the ¢hain -

30, and preventmg its running over the flanges
of the wheel. In order to Leep the (311%111 30
taut, the sheave 52, at the base of the column,

may be attached to a welght, which, bemn
suspended on the chain, will 131 event slack

‘therein.

80

"My invention enables crossing-gates to be

opera‘red from a distance and brings the over-

one person. It thelefme inereases precision
and saves labor. | |

What I claim as my 111Ventlon, and desire
to secure by Letters Patent, 18—

1. The combination of a railroad- crob:ﬂnﬂ*
- gate, having counterwelghted oscillating bm-

riers, with an oscillating doubie qu&drmtﬁem -
wheel attached to the axis of one of the bar-
riers, and a power-shaft connecteéd by muti-
]ated gearing to said oscillating double-quad-

rant gear- wheel and a chain fmd weight for

%ctuatmu sald power-shaft, Substantmllj,r as
and for the purposes descr ibed.

9. The combination of the barriers of a
railroad-crossing gate with a double-quad-
rant gear-wheel having an alternately-reversed
movement to lower ¢ and raise the barrier S, @

shaft having mutilated gearing lor actumtmn'

the. gear- Wheel and a Joose sploekeb wheel
and clutch subsmntuﬂlf, as and for the pur-
poses described.

3. The combination, in a railroad- crossing

oate, of an oscillating double-quadrant gear-
Wheel, a POwer- S]l‘“lfb having mutilated gear-
ing, a sliding cluteh mounted thereon, a chain
or sprocket “wheel mounted loosely on said
shaft and having a ratchet for engaging with
the cluteh, a chain running over s*ud SPr oclxet
wheel, and 2 falling weig bt connected to said

chain, subst'wtm]]\f as and for the purposes

deseribed.
4. The combination, in the oper ;:Ltmn stand-
ard of a railroad-crossing gate, of a shaft op-

erated by the continuous pressure of the.

weight, an oscillating double-quadrant gear-
wheel which 18 secured to the barrier-shaft
or axis mld actnated irom the shatt first

named, stops for limiting the movement of

said double-quadrant  gear-wheel and arrest-
ing the motion of the Slmft tripping devices
for tripping said stops and 1e1msmn the gear-

wheel, and an electro-magnet and ar untmc for

sustaining and rcleasing the tripping devices,

substantially asand for the purposes described.
5. The combination of an electro-magnet
and an armature operated thereby, said ar-

mature being provided with sustaining-hooks,
and welnhted levers which are alternately

the gates will be open ‘rhe greater part of the | Sustamed and released by the vibration ofthe

al erossings under the control of 85

100

105 .

ITO

IT5

120




I0

armature, substantially as and for the pur- |

poses described.

0. The combination, in the main standard
of a railroad-crossing gate, of a power-shaft
and segmental gear-wheel operated thereby,
pivoted stops for arresting the motion of the
gear wheel and shaft, pivoted welghted levers
for tripping the stops, links connecting the

pivoted levers with the power-shaft, and pins

mounted on said shaft for operating in con-
nection with the links to alternately raise the
opposite weighted levers, substantially as and
for the purposes described.

— S—

4 ~ 307,095

7. The combination of the stops and weight-
ed tripping devices with links and pins op- 15
erating in connection with the power-shaft
to raise the tripping devices, and an electro-
magnet and armature to alternately sustain
and release the said tripping devices, sub-
stantially as and for the purposes described. 7o
In testimony whereof I have hereunto set
my hand this 4th day of Oectober, A. D. 1882.
OLIVER H. CLARK.
Witnesses: |
W. B. CorwIN,
L.. C. FITLER.
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