
1934,429 

6 Sheets-Sheet 

2 

J. W. JENKINs 

Filed April 14, 1930 
RAILROAD CROSSING GATE APPARATUS 

S NSNIS SS 

Nov. 7, 1933. 

NS 
SNS N 

ZZZZZ 

LLLYYeAASAAAA S 

  

  

  

  

  

  

  

  

  

  

  



1,934,429 J. W. J.ENKNS 

RAILROAD CROSSING GATE APPARATUS 

Nov. 7, 1933. 

6 Sheets-Sheet 2 

&=============== ??——~~——— 

Filed April 4, 1930 

-O, „O6 6) /3?? 

  

  

  

  

  

  





Nov. 7, 1933. J. W. J.ENKNS 1,934,429 
RAILROAD CROSSING GATE APPARATUS 

Filed April 14, 1930 6 Sheets-Sheet 4 

R a. 

T 

T-F 

N s 

m 

  

  

  

  

  

  

  

  

  

  





Nov. 7, 1933. J. W. JENKINs 1,934,429 
RAILROAD CROSSING GATE APPARATUS 

Filed April 14, 1930 6 Sheets-Sheet 6 

s 

Zacé22 (Oro, 
42/765 )Y, Jeya (C725 

  



5 

10 

5 O 

9 ? 

Patented Nov. 7, 1933 

UNITED STATES 

1,934,429 

PATENT OFFICE 
1934,429 

RAILROAD CROSSING GATE APPARATUS 
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13 Claims. 
This invention relates to automatic Crossing 

gates and means for operating the Same and Com 
prises features which render it adaptable to va 
rious track, traffic, and track signal conditions 
which may already exist at a crossing to be 
guarded by gates. 

It is preferred that each gate arm be operated 
by an individual reversible motor carried in the 
standard which supports the gates, and that the 
operation of each motor be governed by a gate 
control relay which for safety’s sake should be 
held in operated condition normally and released 
upon the approach of a train, thus Setting in Op 
eration the motor which will then bring the gate 
arm down into barrier position. Should the cir 
cuit which holds this gate control relay normally 
operated become opened or fail through any cause 
whatsoever, the gate arm will be brought down 
to barrier position. Various circuits are dis 
closed herein for causing the release of the gate 
control relay at proper times for closing the gates 
and also for opening them. 
One of the objects of this invention is to pro 

vide crossing gates and operating circuits there 
for having a number of safety features in the cir 
cuits which Will protect the crossing even should 
adverse weather conditions or other conditions 
tend to interfere with the normal perfect Work 
ing of the circuitS. - - - , 

Another object of the invention is to provide 
a crossing gate operating system which Will hold 
the gate arms in barrier position not only as 
the train nears the crossing, but also while it still 
remains on the crossing. 
Another object of this invention is to provide a 

gate control system which can be installed on a 
railway already equipped. With a block signal 
system without interference with the existing sig 
nal system and so adaptable that no matter 
where the existing blocks begin or end this gate 
control system can be installed readily and op 
erated with perfect safety and satisfaction. 
Another object of this invention is to provide 

gate aris and operating mechanism therefor 
which permits the gate arms when struck in 
barrier position by vehicles to swing horizontally 
Without, destruction of the gate arms and With 
ühe additional feature of protecting pedestrianson 
the sidewalks fron being injured through hori 
ZOntal rotation of the Sidewalk arms. 
Another object of this invention is to provide 

a crossing gate arm and operating means there 
for which will permit manual raising of the gates 
from barrier position to permit the disengagement 
of the gate arms from between the stakes of 

trucks, should the gate arms 
Such a position. - 
Other equally important objects and advan 

tages of this invention, too numerous to list here 
as Such, should become apparent upon a perusal 
of the Specification and drawingS. 

In the drawings, 
Fig. 1 shows a vertical central section of a 

gate standard, 
Fig. 2 is a plan view of the gate standard partly 

in Section showing particularly the sidewalk arm 
mechanism, 

Fig. 3 is a side elevation of part of the side 
Walk arm mechanism, . . . 

Fig. 4 is a plan view of a detail of the side 
Walk arm construction, - 

Fig. 5 is a side elevation. With portions in Section 
with the same gate standard showing the road 
Way and Sidewalk arms in raised position, 

Fig. 6. is a sectional view on line 6-6 of Fig. 7 
showing a yield Switch, - 

Fig. 7 is a side elevation of the same Switch, 
Fig. 8 is a plan view of portions of the roadway 

an 
Fig. 9 is a schematic representation of a train 

speed controlled circuit connectable to the gate 
control circuits for operating the same, 

Fig. 10 is a Schematic representation of the gate 
controlled circuit, 

Fig. 11 is a schematic representation of another 
embodiment of a train controlled circuit, 

Fig. 12 is a Schematic representation of a 
further embodiment of a train controlled circuit 
for use where there is no signal system already in 
existence, h- 

Fig. 13 is a diagrammatic disclosure of one 
form of a time element relay which is used in the 
train controlled circuits, - ? 

Fig. 14 is an enlarged vertical sectional view 
showing the details of construction of the dash 
pot mechanism, . . . . 
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Fig.15 is a horizontal section on the line 15-15 
of Fig. 5 showing the position of the dash pot 
relative to the center of the housing, and 

Fig. 16.is a diagrammatic disclosure of One form 
of a time element relay to be used with the circuit 
of Fig. 9. • 

The same gate control circuit may be used 
Without change With either of the three alter-. 
native train controlled circuits. 
Each crossing will be provided with one or 

more but preferably four gate standards each 
bearing a roadway arm, and if there are side 
walks at the crossing the gate standards Will 
also support sidewalk arms. Each standard will 
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have a base plate 1 fixed on a concrete base and 
pporting an innovable or stationary housing 2. 

Mounted above the houlSing for rotation rela 
tive thereto is a housing head 3 at one side of 
which is a suitable bearing 4 for rotatably Sup 
porting the gate arm channel member generally 
indicated as 46. A packing ring 5 carried by the 
housing head conta Clts. With the uppermost edge of 
the housing to prevent the entry of dust but per 
inits free movement of the housing head with 
relation to the housing. Oine or more rollers: 6 
carried by frame 8 bear against a track 7 on 
housing 2 and aid in centering and guiding the 
rotation of the housing head. Rigidly connected 
to the housing head is frame. 8 provided with a 
nechanisrin plate 9 for supporting the reversible 
notol 1. The Weight of the fame, notor, and 
gear assembly, head arms, etc. is supported 
through the cams 104 and 104" of the mechanism 
plate on Springs 99 and 99" and held to a hori 
zontal plane by means of thrust bearings 13 and 
13, the latter surrounding the depending post 12 
which is threaded into the mechanism plate. 9. 
The two thirust bearings engage the upper...and 

s 

lower in argins of the fanged opening on the top of 
the hollow post 14, while any suitable thrust, re 
tainer Such as the retainer 91 nay be employed 
to hold the assembly in operative position. 

Operation of roadway arms 
... The motor 11 drives a train of gears generally 
indicated as 15, one of which, 16, is keyed to the 
shaft 17 which shaft. is also equipped with a 
WOrm gear 18. The worm gear 18 drives the Seg 
mental worm wheel 19, and causes the reciproca 
tion of the connecting rod 21, the latter being 
pivotally, connected to the gear:19 and the crank 
arm. 22. This crank arm is keyed to the middle 
portion of the shaft 23, which upon rotation 
causes the roadway arm and sidewalk arm to be 
raised or lowered in a nanner described below... 

Rotatably mounted on the shaft 23 bearing 
on a brass bushing 23' is a sleeve 24 having an 
annular flange 24'. A sector gear 25 is mounted 
on the exterior surface of the sleeve 24 and meshes 
with another, sector gear 25' for raising and 
lowering the sidewalk arm. A pin 30 extends 
through the Sector gear 25, the flange 24' and the 
channel member 45, causing these three members 
to move together. As is explained hereinafter, 
the sector is not driven directly by the shaft 23, 
but is driven by the movement of the channel 45, 
which in turn is driven by the arm 26 acting 
through either of the compression springs 27 
or 28. 
*:The shaft 23 also has keyed thereto a crank 
arm. 26 which, as is best shown in Fig. 5, ex 
tends rearwardly away from the roadway within 

Springs 27 and 28 which are sufficiently strong 

the channel of the roadway arm and normally 
is centered between two opposed compression 

to cause, the roadway arm normally to be raised 
and lowered as the craik arm 26 is oscillated, 
Without...any Substantial disalignment of the 

... Center lines Of the roadway arm and the crank 
arm 26. An Opening in the arm. 26 surrounds 
the middle fixed enlargement on the spring 
guide pin 26 which is rigidly mounted in the 
channel 45. The spring retaining cups 27' and 

* 28, in which the ends of their respectively asso 
ciated springs rest, normally abut against this 
enlargement and are slidably disposed on the 
pin, hence should the channel be held against 
rotation by an obstruction while the motor is 
rotating the arm 26, that arm will not remain 

1,934,429 
centered but will move against the cup 2' or the 
cup 28, as the case may be, and compress the 
respectively associated spring. For example, 
should the roadway arrin Strike an obstruction 
Such as the top of an automobile, and its furthel 
downward inovement be prevented, the Crank. 
arm 26, still being driven by the motor, may 
still continue to move a little further in a counter 
clockwise direction, as viewed in Fig. 5, and COm 
press the spring 28. The other spring 27 will not 
cxpand due to the abutment of its cup 27' against 
the enlargement on the pin. It is obvious that 
When this obstruction is removed the Spring 28 
will quickly restore the crank arm 26 and road 
way arm to their usual parallel alignment. 

Yield switches 
Should this obstruction, such as an automobile 

top, oppose the downward movement of the road 
way arm before it has reached barrier position, 
the continued counter-clockwise movement of 
the crank arm 26 Will not only compress the 
Spring 28 but the head 29 Of the Craink arral Will 
kick open the upper toggle switch 31, and open 
the down drive circuit which passes through the 
contacts of that switch. Should a child hang 
Onto the gate when the updrive circuit is in op 
eration the lower toggle Switch 37 will be kicked 
open to open the updrive circuit and stop the 
motor until the child lets go of the gate. A 
description of the operation of the updrive tog 
gle Switch will Suffice for an understanding of 
the operation of both the updrive and down 
drive toggle switches. One side only of the up 
drive circuit passes through the switch 37, en 
tering at the binding post 32, continuing through 
the spring contact 33, across the conductor con 
tact block 34, and out again through the spring 
contact 35, binding post 36, and through the 
remainder of the updrive circuit. A spring 38 
holds the trip fingers 39 and 39' of the two toggle 
SWitches tightly against the head 29 of tile 
crank arm. The spring 38 thus restores either 
toggle switch to normal when the centering 
Springs 27 and 28 have realigned the crank allin 
and roadway arm. The trip finger 39 and bifur 
cated arms 41 constitute a rigid bel crank, 
and when this... crank is rotated about pin 37' 
Counter-clockwise from its normal position, as 
shown in Fig. 7, the associated toggle springs 
42 will, after dead center has been passed, Shag 
the contact bell crank 43 out of contact position, 
that is, clockwise as viewed in Fig. 7, removing 
the contact block 34 from contact with the spring 
contacts 33 and 35 thus opening the associated 

An insulating block 44 provides updrive circuit. 
a Suitable means for attaching the contact block 
34 to the bell crank 43. The provision of the 
togle Switches 31 and 37 prevents injury of the 
motor or blowing of fuses in the emergencies 
above described. 
The roadway arm consists of parallel channel 

frame members 45 and 46 mounted on opposite 
sides of the gate standards, the channel 45 being 
Supported on the sleeve 24, while channel 46 is : 
Supported rotatably on the bearing 4. (See Fig. 
2). On the real ed of the channel nerne'S 
45 and 46 are carried counterweights 47 and 
48. Connected to the roadway side of the frane 
members 45 and 46 are boards.45’ and 46, pref. : : 
erably disposed on edge and extending part way 
Out over the roadway terminating at a light 
weight metallic block 49 (Fig. 8) to which they 
are rigidly secured in any suitable manner. The 
block 49 has horizontally extending arms 51 and 
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52 which furnish supports for flexible cables 
53 and 54 Which extendi back, to the frame mem 
bel'S, 45 and 46 and are anchored thereto, as 
ShOWin in FigS. 2 and 3. The combination of 
the cables and the boards forms a light-weight, 
but rigid, gate arm and there is the added ad 
Wantage that the flexible cabies 53 and 54 will 
abSOrb Some of the force of collisions and pro 
tect the boards from fracture. It is preferred 
that the block 49 carry a light-weight tubular 
ninenber 55, made preferably of aluminum, which 
Will extend out to the center of the roadway, 
there to meet another gate arm of Similar con 
struction extending froin the standard on the 
Opposite side of the roadway. The gate airin 
Inay extend completely across the roadway. 
The chainines 45 and 4.6 are rigidly connected 

together by a front angle iron 56 and at the 
rear by the bumper Shaft 57. As shown in Fig. 
5 the Shaft 57 may blimp against the base of the 
pedestal to limit upward. Swinging movement of 
the gate arm. The gate channel member 45 is 
preferably a channel iron which is deep enough 
to provide a suitable housing for the crank arm. 
26 and the toggle Switches 31 and 37. The space 
thus provided in the channel. arn aay be in 
closed by a cover 59, thus protecting the SWitch 
mechanism fron the elements. 

Zimit switches 
Sach gate standard is provided with updrive 

and down drive limit Switches for stopping the 
reverSible motor When the gate arma nas reached 
ither the barrier or the clear position. Fig. i. 
hows a Switch operating finger 8i adapted to 

strike the trip lever 62 of the toggle Switch... geh 
erally indicated at 62, to open and hold Open 
tine same to stop the gdrive o ühe roadwašyarim 
as it reaches maxiinuin raised position, the Oper 
ating iingan being mounted to rotate with the 
Saft 23, while the toggle SWitch - 82' is Olated 
ii. stationary position in the housing hea, 3 it 
Ay Sitable aner. Tre COStRUCtion of tiniS 
eggle switch is preferably the saine as that . Of 
the toggle Switch shown in Figs. 6 and 7, except 
g that it is normally urged toward closed posi 

tion by a spiring 63 connected to a Spring anchor 
Support. 64 lounted in any, Sitable manner in 
the housing head. The Spring Will close this 
F;YWitch aS SOOlin as the finger 61. noveS A Way frOK 
it, during the down drive of the roadway art. 
The actuation of this toggle Switch Will be under 
stood by reference to the foregoing description 
of the toggle Switch shown in figs. 6 and 7. 

Anotheir switch operating figer 65, sh;Win in 
Fig. 1, rotates with shaft 23 and trips a, toggle 

e 
S 

SWitch generally indicated as 66 to open and hold 
open the Saime Winen ëine roadway arim has reached 
its lower ost, eosition, thus opening the down 
31’itre gii'31 he construction of this switch i. 
idettici. V that, of the toggle Switch 62 and 
i.eeds no further description. 

4Cfindl ilifitiffig 
Jianlal lifting of the roadway ari:) is inade 

ie Schold it, upon being iOWeed, rest be 
en the stakes of a truck and tie truck driver 

Sire O diseingage it tinerefro, O' Shoid it ee 
sired for any other reason to lift it. A circuit 

is provided for causing the notor to raise the gate 
in Sch- a, ca.Se, in a Sinich as tile rotor is pair 
tively gered to the Crank ar 26 at a tines. 
iac gate al Cri?ties a, Sliable contactor Sc} 
as a pusia button Switch of ordinary construc 
tion, generally indicated as 67, the button of 

3 
Which Will be depressed provided someone manu 
ally lifts, and thus rotates the gate art upwardly 
While the crank air. 26. remains stationary. 
VVhen the roadway aina nas been nainually ro 
tated clockwise, as viewed in Fig. 5, Sufficientity 
to cause the button of the Switch 67 to Strike 
and be diapressed by the crank aim 23, a circuit, 
a.S. ShoWin. ii. Fig. 10, Will be closed, regardless ci 
the Status of tina train controiled circuit S, o op 
erate the gate contro i'elay and En:S COSe an 
updrive circuit, to he notor of the particular 
gate air: Which is being lifted, whereupon the 
I'm CEOr Will Tai3e this gate arrn Until the Yahual 
preSSUre thei'Eoin hai3 ... beein released. With the 

ri IROVerinent of the : gate arrin ti?0 dOWin 
dive ini, Syig. Willil COS?e. Wit Iee.3 
of this inanlal 3rgSSire tine equalizing Spring 28 
Wiii realign tha cirginik arm 26, and the gate arrin, 
thus opening the Switch 67 and causing theirelease 
of the gate control relay should there be at that 
tire ad Other circuli S a jºšE COIt'OEedi 
circuit, closed foi the is sy 

if the circuits are at this; slogaeni, 
gate i alšíT SOLl?i COmne i dOWN, ti 
gavºte COinÉt'Oi relay, YWilliter es et 

again". COS? t?e dOW?nri VE Cir?Uit; 
ciate?i :OüGr ailid biting :e gate doWn 

position whereupon the associated 
dOWildlive lili, SWitch Will be opened, thus 
Stopping the Eatoi. I 

to barriei 

The OSition of the pUS 
button SWitch 67 in the circuit is indicated in 
Fig. G. On the Scheiatic. 

, 'i'he Side Walk airm is constructed aird operated. 
aIS foliOWS: A, ËOriZG?ntai Shaft "it is Supported for 
rotation in blacketS i3 aid. 3, Winich are Slip 
ported riigially On the hoising head, and has keyed 
to it, the Sector gea; 25 and tine yoke 14, Cairied 
at the Outer end of the yoke is a sockei ? 

cated cortions (6 and 77. Eiyotes of the 
ind garried se:Ween the hircations is a 

a 

main portion 8i of the sideWaikatin, pieferafiy 
e of a light-Weight, aolgwy neitalic 

tube. She inner end of the head 9 is recessed 
to foram a negative cair Suface 83 having the 3, 

2. "ile Socket, ITISIADer 75 
also caric la elipsticali - nember 83, the " plan 
WieW Of Which is ShoWEmiji RFig. - 4 and on te outer 
Surface of which bear a p Gi leaf SiriangS 84. 
and 85, te oppeSite E?S 
aicinored at 86 to te tutiº 

ith are 
e Fé'yi provided for the pirpose of 

a ríša to reinaižn normaliy. e:te 
across the Sidewalk out, adapt: 
&rika, against the CresSU23e of 
SWing hOKriZONItaly about tepi 
titre is provided So that, if the 
housing head are rotated by nean a, i wehicle 
Striking the roadway ar, althoug e yoke 74 
also Will thaturaliy be EWU Ing. around, the sideWalk 
a'in 81 nay fold back at is pivot i8 in case it, 
happeins to strike a padegti visyen rotati.Eng. 
thus the pedestrian. Would be Saved from any 
injitry. - ??? 

In Order to hold the Sidewalk 
- 7 

ai'i positively 
eXtelIGed im Normal POSitio). Weil flie gate is up 
there is provided a locking punger 87 which will 
extend into the negative can 32 when the side. 
Walk an is raised and only when raised. Re 
ferring to Figs. 2, 3 and 5 it will be noted that this 
locking plunger is connected by the link 88 to 
a pivot 89 which is supported on the housing head 
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Somewhat above the shaft 71. Thus as the Side 
waik arm is being raised the locking pin 87 Will 
be moved upwardly and outwardly in an obvious 
manner until it engages in the negative can and 
finally seats itself therein as shown in Fig. 5, 
thus preventing the wind or anything else from 
moving the Sidewalk arm out of its proper extend 
ed position. However, as soon as the sidewalk arm 
is lowered again the locking pin will be withdrawn 
from the cam and leave the sidewalk arm free 
to be moved out of its normal position if that be 
necessary. The cam 83 and the SpringS 84 and 
85 will cooperate always to return the Sidewalk 
arm to normal position as SOOn as the obstruc 
tion hias been remOVed. 
Should a child hang on to the lowered Sidewalk 

arms before the updrive circuit becomes closed, 
his weight innposed on the arm will urge the yoke 
74 to push the bumper bar 57 downwardly. How 
ever, this force will not cause the roadway arm 
to be lifted in view of the fact that any further 
downward movement of the yoke 74 Will rotate the 
sector gear 25 in a clockwise direction, (Fig. 3). 
and cause the sector gear 25 to rotate counter 
clockwise, whereupon the connecting pin 30 Which 
causes the sector gear 25 and the channel member 
45 to move as a unit, will, in Such a case, ulge 
the roadway arm to move counter-clockWise also, 
thus pushing the bumper shaft 57 upwardly 
against the under side of the yoke. Thus a couin 
ter balance of forces would be established, With 
perhaps a little aid contributed by the compres 
sion springs 27 and 28 carried in the channel 
member. 

However, should the child be hanging Ointo 
the lowered sidewalk arm at the time the up 
drive circuit becomes closed, the Weight of the 
child will tend to rotate the roadway arms coun 
ter-clockwise through the action of the Sector 
gears 25' and 25 and the pin 30. In the mean 
time the motor will be rotating the crank arm 
26 clockwise, and if the child's weight is Suffi 
cient to prevent the roadway arm from rotating 
along with the crank arm 26, the Spring 27 will 
be compressed until the head 29 of the crank 
arm kicks open the lower toggle or yield SWitch 
37, thus opening the updrive circuit and Stop 
ping the motor. As soon as the child gets off 
the sidewalk arm the spring 27 Will restore the 
roadway arm into parallel alignment with the 
center line of the crank arm 26 whereupon the 
spring 38 will close the toggle Switch 37, closing 
the updrive circuit to the motor and enabling the 
gate to be lifted. It will be understood without 
further explanation that the manner of connect 
ing the sidewalk arm through the Sector gears 
and pin 30 to the roadway arm, instead of direct 
ly to the shaft 23, will also cause the downdrive 
circuit to be opened in case the sidewalk arm. 
should strike some obstruction dulling the low 
ering of the gate. A careful examination of the 
circuit disclosed herewith will reveal that the ac 
cidental or malicious obstructing of downward 
or upward movement of the roadway and Side 
walk arms will never throw the circuit Control 
ling the gate into such a position that the cross 
ing would be left unguarded during the approach 
of a train. 

Deflection of gates 
In order to restore the roadway barrier to its 

transverse position across the roadway after it 
has been deflected therefrom by a vehicle, and to 
hold it normally in that position against the 
force of the wind there are provided tWO Springs 
99 and 99' mounted on plunger guides 97 and 98 
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which in turn are mounted on the base plate 1. 
Mounted within the plunger guides 97 and 98 and 
upon the springs 99 and 99' are plungers 92 and 
93 whose upper ends carry ball bearing can foll 
lower rollers 101 and 102 pinned to the plung 
ei's by pins 94 and 95. Passing through the 
plunger guides 97 and 98 and slots 96 and 96' 
in the plungers 92 and 93 are pins 96a and 96'a 
which align the plungers during their vertical 
motion which will be described below. The roll 
ers 101 and 102 normally are held against the 
low points of caims i04 and 104" by initial pres 
Sure in springs 99 and 99'. Mounted in the ver 
tical post i4 are thrust bearingS 13 and 13 
through which pass the retainer. 91 which threads 
into extension 12 of mechanism plate 9 and 
shoulders against thrust bearing 13. Spacer 103 
separates extension 12, mechanism plate 9 and 
thrust bearing 13. Since vertical post 14 is 
boited to base plate 1, obviously. When the road 
way arm is in the barrier position and is deflect 
ed holizontaly, causing the irotation of the hous 
ing head and the gate driving assembly, the 
mechanism piate 9 will necessarily rotate relative 
ly to the cam follower rollers 102 and 103 and 
the culved surface of the cam acting against the 
irollers Will cause them to move downwardly thus 
causing plungers 92 and 93 to move downward 
and compress springs 99 and 99'. As soon as the 
pressuire is relieved from the roadway arm which 
had caused it to be deflected from its normal 
transverse position across the roadway the action 
of Springs 99 and 99 against the plungers 92 
and 93 will urge the cam follower rollers 101 and 
102. UpWardly against the can Surfaces 104 and 
104", and obviously this upward force acting 
against, the curved can surfaces will cause the 
notor base 9, driving assembly, head, etc., to ro 
tate back to normal position thus compelling the 
gate arm to return to normal transverse position. 
The low points of cans 104 and 04' intersect in a 
Wide V which acts as a notch for the rollers to 
settle into and thus when the roadway arm is 
in the normal transverse position it is held against 
wind pressure requiring an impact to start the 
horizontal movement. . . 

For delaying the return of the gate arms from 
deflected position, thus eliminating dangerous 
whipping, there is provided a ball 106 which is 
held against the cam 104. The ball 106 is car 
ried in the socket at the upper end of a plunger 
rod 107. The lower end of the plunger rod abuts 
against the top of the center post 108 which is 
formed integrally with the piston 109. The outer 
part of the piston comprises an annular shell ill 
formed integrally therewith and bearing on the 
interior of the dash pot 112. Between the core 
and the outer shell of the piston is disposed an 
annular compression spring 113 which urges the 
piston upwardly. - 

When the roadway arm is in barrier position 
and is deflected horizontally, causing the rota 
tion of the housing head and the gate driving as 
sembly, the motor base 9 will necessarily rotate rel 
atively to the cam follower 106 while the spring 
113 will urge the piston 109 upwardly with the 
follower 106 riding upwardly along the curved 
surface of the can 104. touring this upward nove 
ment of the piston and can follower the valve 
114 which is normally held closed by the weak 
spring 115 will be opened by the difference of 
pressure on its upper and lower faces permitting 
the air at atmospheric pressure, oil or other liq 
lid filler to enter through the port 116 in the pis 
ton head, thence past the valve 114 which is now 
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raised from its seat 117, thence through a plu 
rality of portS 118 into the bottom of the dash 
pot. This inflow will be rapid and will enable 
the plunger iod 107 and follower 106 to follow 
quickly the rotating can 104. AS SOOn as the 
preSSUire Wici defected the roadWay I am : iS TE 
lieved the action of the Spring 99 and 99 in the 
base of the standard will cause the gate arm to 
Swing backwardly toward normal position With 
considerable force. However, the dash pot mech 
anisin at this time Operates to prevent a, Sudden 
Whipping backward of the gate Such as night 
endanger other vehicles toward which the return 
ing gate arrin is swinging. The return of the gate 
arm Will force the follower 06 and plunger rod 
107 downwardly, immediately closing the air Valve 
14 by a reversal of the pressure differential On 

its opposite faces and causing compreSSion of 
tine air or liquid which is below this valve. The 
pressure thus built up will retard the rotation of 
gam 04 and the gate arm but will be slowly re 
iieved at a speed determined by the size of the 
vent 19 which extends through the Valve li4, 
hus compelling the gate arm to return to nor 
mal transverse position at a pre-determined Safe 
Speed. 

Gallite COintrol CirClit 

ine relay contacts in the circuits to be de 
scribed will be referred to as “make contacts' 
meaning contacts which are made upon the en 
ergizing of the relay, and “break contacts', the 
latter meaning contacts which are broken. When 
the relay is energized. 
The gate control circuits shown in Fig. 10, the 

operation of which will now be described with ref 
erence to the Schematic, has been in a large meaS 
lie described above along with the explanation of 
tre operation of the gate arms. The circuit here 
shown controls the operation of four gates Such 
as will usually be installed at each railroad cross 

Taat is, four gate standards each contain 
ing a reversible motor and each equipped with a 
roadway arm and in some cases also a Sidewalk 
aim Will be the usual equipment. The circuits 
which control the four motors are exactly alike, 
hence tine description of one will Suffice for all. 
As is indicated in the schematic of Fig. 10 the 

notor control relay is energized by the signal cur 
rent, which may be and is preferably the Same 
signai current which is used in the train con 
toiled circuits. The current fol' operating the 
notors, however, is preferably supplied from a 
power supply source at each Crossing. 

Fig. 10 shows the gate control circuits for the 
foLir motors with the switches and relays in the 
positions which they will have when the gates 
aie fully raised and no train is approaching the 
Ci'OSSing. \ . 

Each motor is provided with a motor control 
relay 121 which may be mounted preferably in 
side of the gate standard. It is preferred that, 
normally when the gates are raised, Or in the clear 
position, this motor control relay be held ener 
gized, and that its release cause the associated 
notor to drive the gate downwardly. This ar 
rangement is preferred to a systern which would 
require a relay to be energized to drive the gate 
down in order to guard the crossing. Conse 

ls. 

cluently, when using the circuit provided in this 
invention should the signal current which holds 
this relay operated fail through any cause what 
soever, the gate arrin will come down and guard 
the crossing. One terminal of the motor control 
relay is connected to the ground side of the Sig 
nal supply system, or as illustrated in the Sche 

5 
matic and using the terminology of this art, this 
terminal is connected to CX through the line 
122. Battery, or BX, for holding this relay op 
erative When no train is approaching the cross 
iing. Will be: Supplied through line. 123, battery be 
iig held on this line through any one of the sev 
&ral train controlled circuits which are described 
hereinafter. - 
When the motor control relay 121 is held ener 

giz&d the doWindrive circuit through the break 
contact. On this relay will be open and the up 
drive circuit will be closed from battery from the 
poWei Supply through Switch. 124 through the 
make contact of relay i.21 as far as the updrive 
limit SWitch 62 which is shown in the schematic 
in open position, as would be the case when the 
gate iS in fully s raised position. It Will be ob 
Served that prior to the opening of the updrive 
limit Switch the updrive circuit would previously 
have been closed through 62 and through the 
yield SWitch 37 to the up Winding of the reversible 
motor and thence to ground in the power Sup 
ply. ? ?? " 

Should a train approach the crossing and cause 
the opening of the BX lead to the motor control 
relay, that relay will then release and its break 
contact will close the downdrive circuit from pow 
er tarOUgh the downdrive limit SWitch Which is 
at this time closed, through the yield Switch 31, 
through the down winding of the motor and back 
to power. Since all four motor control relays 121 
were previously held energized by the same BX 
lead, they simultaneously release and all four 
notors will bring their associated gate arms down 
through a mechanical operation that has been ex 
plained above. When the gate arms, reach full 
lowered position each doWrdrive limit Switch 66 
Will be kicked open thus Opening the down 
drive circuit and stopping each motor. It will be 
remembered that as Soon as the gate arm starts 
to come down the updrive limit switch will be 
restored to closed position through the action of 
its restoring. Spring 63. Ordinarily the train con 
trolled circuit will hold the BX Supply to the 
gate control relay open for Sometime, that is, un 
til the trainha.S paSSed the CrOSSing. - - - - 
While the gate is down the roadway arm may 

be lifted manually and thereby, as described 
above, ciose the push button SWitch 67 on the as 
Sociated gate arm and Supply, BX through lead 
125, as the Schematic indicates, to the notor coa 
trol relay which is associated with the arm thus 
lifted. At this.time the closing of the pushbutton 
Switch 67 will energize the relay 121 and close the 
updrive circuit lifting the gate arm until pres 
Stre on the push button Switch has been released. 
In the meantime the downdrive-limit. Switch, hav 
ing been restored to closed position, Will be ready 
to re-establish the doWindrive: circuit aS SOOil as 
the opening of the Switch 67 causes the release 
of the relay 12. . . . . . . . . . . . 
When the train controlled circuit again Sup 

pies BX to all four relayS 121, as Would occur 
after the train passes, each of these relays will 
become energized again, close the updrive cir 
cuits and their motors will then raise the gate 
arms until the updrive limit switches are kicked 
open mechanically. s . 

Reference to the foregoing description of the 
toggle yield Switches 31 and 37 Will serve for a, 
complete understanding of their functioning.in 
the schematic of Fig. 10. It may be stated here 
that the updrive yield Switch, or toggle Switch 37, 
is placed in the updrive circuit and Will always 
be closed except when some force opposes the 
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6 
lifting of the gates and opens this switch. The 
downdrive yield switch, or toggle switch 31, is 
placed in the downdrive circuit and Will always 
pass the current except when Some obstruction 
opposes the downward movement of the gate 
arms and enables the crank arm 26 to kick open 
this toggle SWitch. - 

Train controlled Circuit (Fig. 11) 
The circuit shown Schematically in Fig. 11 is 

one that will control the crossing gate control 
circuit of Fig. 10. and is intended for use With 
railroads having one or more tracks and a block 
signal system, already installed. The relays of 
the circuit are shown in the positions they Will 
normally have when no trains are Within the 
blocks indicated in the schematic. In Order to 
bring the gates down to barrier position before 
an approaching train reaches the Crossing the 
train at a position remote from the CrOSSing SetS 
into operation the equipment necessary for low 
ering the gates. Certain features of this train 
controlled circuit make it unnecessary to disturb 
the existing block signal System, if the Signal SyS 
tem is provided with the usual track relay at 
the entrance of each block, Such for example aS 
the track relays 131, 132, 134 and 135. Each 
track relay will always be held energi Zed by a 
circuit through the rails until the trucks of a 
train enter the block and shunt Out the track 
relay at the entrance of the block. The begin 
ning and ends of the blocks are indicated in Fig. 
11 by the lines intersecting the rails at the po 
sitions A, B and C. When the track relay 132 
is shunted by the trucks of an aproaching train 
moving in the direction of the arrow on the east 
bound track No. 1, the make contact connected 
to the line wire 136 will be opened thus removing 
BX, or battery, from the repeat relay 137 and 
causing that relay to release. It is evident that 
the track relay 132 will remain de-energized SO 
long as any truck of the train remains within 
the block AB. The line Wire 136 is the Only. Wire 
necessary to be carried from this track relay to 
the crossing where the rest of the control equip 
ment is located. In cases where the track relay 
is a mile or more from the crossing the use of 
only one line Wire per track is an important con 
sideration. 
The release of the repeat, relay 137 establishes 

a circuit from BX through the break contact of 
this relay and the wire 138 through the coil of 
the time element relay 139 and thence to CX, 
thus energizing the time element relay. The 
construction and operation of the time element 
relay may be better understood by reference to 
Fig. 13, wherein the parts are represented Some 
what diagrammatically. 
The time element relay is shown in Fig. 13 

With the slot coil energized, and the slot arm 
threadedly engaged with the Worm and lifted 
about half of its distance of travel toward the 
lifter finger. At this time all of the contacts are 
in the normal position they would have prior to 
the energizing of the slot coil relay. 
When the lead 138 through the break contact 

of the repeat relay 137 supplies battery to the slot 
coil 141 a circuit is thereupon established to CX 
through the lead 142 energizing the slot coii, 
rotating the pivoted lever 143 to the left and 
pulling the arm 144 likewise to the left causing 
the right margin of the elongated slot 145 which 
loosely surrounds the time screw 146 into contact 
with the threads on the time screw. A few 

5 threads are provided on the inner surface of the 
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right margin of the slot to engage the threads 
of the time screw so that rotation of the time 
ScreW. Will SWing the arm 144 upwardly as viewed 
in Fig. 13, rotating about its pivot 147. The time 
Screw is rotated by the motor 148 the circuit for 
which is closed from BX through the lead 138, 
the break contact. 149, binding post 150 through 
the Winding of the motor CX. Any suitable train 
of gears such as those shown will thereupon 
cause the time screw to rotate at a predeter 
mined Speed governed by the gear ratio to cause 
the lifter pin 151 in a desired number of Seconds 
after the start of the motor to raise the lifter 
finger 152 and break the Spring contacts 149 and 
153. When the contact 149 is opened the BX 
Supply Will be cut off from the motor causing the 
latter to stop, but the slot coil will still remain 
energized. At the same time the contact, 153 will 
be opened cutting off the BX supply from the 
gate. Control relay 154, the release of which will 
thereupon cut off BX from the notor control 
relays 121, causing the gates to lower. The pur 
pose of the time element relay is to cause the 
gates to start lowering a predetermined number 
of Seconds after a train shunts out the track re 
lay SO that the gates Will be in barrier position in 
ample time before the train reaches the crossing. 
It is evident that by Varying the gear ratio the 
gate closing time interval may be varied to com 
ply With different conditions that may be en 
countered, such as different lengths of signal 
System blocks, different requirements of the laws 
relating to gate closing, and in accordance with 
differently calculated maximum train speeds. 
When the slot coil Subsequently becomes de 
energized, as will later be explained, the spring 
155 will pull the pivoted lever 143 and the slot 
arm 144 to the right disengaging the threaded 
slot 145 from the time screw and permitting the 
slot arm 144 to drop by gravity back to its nor 
mal released position Where the arm 144 may 
bump against the adjustable stop Screw 156. 

In the schematic the time element relay 139 is 
indicated as is customary in this art showing a 
pointer 157 as though the pointer rotated main 
taining the BX circuit for the relay 154 so long as 
the arrow of the pointer remains in contact with 
the solid line and breaking that contact there 
after. However, what actually occurs has been 
described above in connection. With Fig. 3. 
The train once having entered the block AB and 

released the track signal relay 132 and the repeat 
relay 137, even though the track relay will again 
operate as soon as the last truck of the train 
leaves the block AB the repeat relay cannot again 
operate until with the track relay energized a 
truck of the train rolls onto the short one-rail 
circuit 158 and shunts out the hold relay 159. 
The Short rail 158 may be insulated as is Schenat 
ically indicated from the remainder of the track. 
A bond 161 may be extended around this short in 
sulated rail to avoid interfering with the existing 
block signal system. In place of the short rail 
circuit, one inay use, if desired, a track in Stiru 
ment, Schematically indicated, Such as 163 and 
164 placed under the rail, and depressed by the 
weight of a train passing thereoVer to open itS 
contacts. Any one of several well known track 
instruments may be employed for this purpose 
and their construction is so well known in the art 
as to require no explanation here. As soon as the 
last truck of the train has cleared the block AB and 
while a truck of the train still has the hold relay 
shunted out a circuit is closed from BX supply 
through the make contact of the track relay 132, 
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through the coil of the repeat relay 137, through 
the break contact of the hold relay 159 to CX. 
As soon as the repeat relay becomes energized it 
will then Stick in that condition by coinpieting its 
control circuit to CX through its own make con 
tact, it thereafter remaining energized independ 
ent of the hold relay. When the repeat relay 
becomes operated the time element relay 139 will 
release and all of its parts Will be restored to nor 
mal position. However, even though the release 
of the time element relay will restore battery to 
the gate control relay i54 yet the latter cannot 
become operated because its circuit to CX is now 
held open through tine nake contact of the de 
energized hold relay. However, as Scoin as the 
last truck Of the train passes beyond the crossing 
and allows the hold relay to reoperate the circuit 
through the gate control relay will then be com 
pleted and the BX. SUpply to the gate control ciri 
cuits will be restored, raising the gates. 
A train approaching a crossing on the east 

boundtrack number 2 will utilize the track signal 
relay 131, the repeat relay 165, the time element 
relay 139, the gate control relay 154 and the hold 
relay 166 to control the operation of the crossing 
gates, these relays operating, as is obvious, in the 
Sanemanner as do the relays associated with track 
number 1. A train approaching on the Westbound 
track number 3 will utilize the track relay 134, 
the repeat relay 167, the time element relay 168, 
the gate control relay 169 aid the hold relay 171 
for controlling the crossing gates. A train on the 
Westbound track number 4 Will utilize te track 
relay 135, the repeat relay 172, the time element 
relay 169 and the hold relay 73 for controlling 
the Crossing gates. Even though one or more 
trains are approaching the crossing and one or 
more may also be on or leaving the crossing the 
circuits for the four tracks are so interconnected 
that in no instance will the gates remain up or go 
up at a time when they should be down and guard. 
ing the crossing. 

Train controlled circuit (Fig. 12) 
ihis circuit shown in Fig. 12 with all relays in 

normal position is provided for use at a crossing 
On a railroad which is not already equipped with 
a Signal System employing track relays. Hence 
it is necessary to provide each track either with 
a short insulated rail 174, and a bond Wire 175, 
aS shown in the eastbound track or With a track 
instrument SWitch 176, the latter being shown on 
the West)ound track, each controlling a specially 
installed track relay 177 and 178, respectively. 
The Short One rail circuit or the track instrument 
SWitch, Will in a simplified installation be set in 
the track a sufficient distance from the crossing 
So that when a train at maximum speed releases 
either of these track relays the associated mech 
anism may have sufficient time to bring the gates 
to lowered position well in advance of the ar 
rival of the train at the crossing. The line Wires 
179 and 181 will therefore be provided parallel 
ing the tracks to the crossing. The shunting out 
of the track relay 177 by the trucks of a train 
rolling onto the short insulated rail 174 will cut 
off BX from the gate control relay 182 which 
then releases and cuts off BX from the lead 128’’, 
Which latter lead is to be connected to the BX 
lead i23 in the gate control circuit. The cutting 
off of BX from the gate control circuit, Will there 
upon cause the gates to be lowered as has been 
eXplained above. AS Soon as the last truck of a 
train rolls off the short rail 174 the track relay 
177 will re-operate but the control relay 182 can 

not re-operate at this time unless and until the 
front end of the train reaches the short insulated 
rail 183 at the crossing and shunts out the hold 
relay 184. When the hold relay is thus released 
a circuit to operate the control relay 182 will be 
closed from BX through the make contact of the 
track relay 177 through the coils of relay 182, 
through the break contact of the released hold 
relay, thence to CX. As Soon as this relay op 
erates it Willi then Stick itself tin rough its make 
contact, being thereafter independent of relay 
184. Fine energizing of the relay 182 while a 
train is still on the crossing will restore BX to the 
gate conti'ol circuit, but Will not cause the gates 
to rise because at this time the de-energized hold 
relay i84. Will have opened the circuit to CX 
from the lead 122''. When the circuit of Fig. 
12 is used with the gate control circuit of Fig. 
10 the CX lead 122' will be connected to the CX 
lead 22, the latter being in the gate control cir 
cuit. 

train has left the short rail 183 whereupon the 
hold 'elay at the crossing will re-operate and 
restore the circuit CX from the gate control cir 
cuit. Power at this time then being supplied to 
the gate control circuit, that circuit will cause 
the gates to rise. 
The Westbound track is shown equipped with 

track instrument Switches 176 and 185 which 
operate by the pressure of a car upon the rail 
underneath which these Switches are placed. 
The westbound track is provided with the hold 
relay 186 and the control relay 187 whose opera 
tion will be understood by reference to the pre 
vious description of Operation of relays for the 
eastbound track. In order that BX may be Sup 
plied to the push button switches 67 in the gate 
control circuit of Fig. 10 there is provided a SX 
lead .25 ' ' for connection to the BXiead 25 in 
the gate control circuit. 

Speed controlled circuit (Fig. 9) 

The speed controlled circuit shown in Fig. 9 is 
illustrated with all of its relays in the norinal 
position. Which they would have when no trains 
are Within the track areas shown in the drawings. 
The circuit, which may be used with the gate 

control circuit of Fig. 10, is designed especially 
for operating the crossing gates under the con 

Such trol of the speed of the approaching trains. 
a circuit will be of considerable value where the 
Speed of the trains may differ quite considerably 
and where it is imperative that the crossing be 
not blocked by crossing gates more than a mini 
mum number of Seconds in advance of the air 
rival of the trains at the crossing. 
The circuit is designed to provide control of 

the crossing gates also in accordance with the 
direction of travel of trains which may enter the 
control area, stop and back out again, 
The track area IV is such that a train traveling 

at 32 milies per hour Will just travel the distance 
M. in y Seconds. The length N plus O is such a 
distance that a train traveling therethrough at 
maximum Speed, faster than ac miles per hour, 
Will reach the crossing 2 seconds after the gates 
are down. 2 seconds will be the length of time 
that the gates must be down before the train 
reaches the crossing to satisfy the regulations of 
the railroad. The Space O is such that a train 
traveling at av miles per hour therethrough may. 
initiate the lowering of the gates upon entering 

The gate control circuit will not be oper 
ated to raise the gates until the last truck of the 
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A track relay TR1 is provided in the south 

bound track, being provided with a short one 
Erai circuit, foir noldiirag it in Giºrmally. Operated, aS 
is i?ídicated. Åt a, distance H further northa On 
his tirack, a dist33 ce greater thain the estinated 
length of the iongest train Which may use this 
track, another short one-rail circuit is provided 
and equipp8d With a Façk relay K1. 
The gates are incinally, eld in raised position 

by maintaining BX on the lead 123' ' ', which is 
connected to the SX lead i23 in the gate control 
circuit of sig, 15). B: is normally Supplied on 
this Bead arogin the rake contacts of the 
gate contro reay SR2 and SR2'. CX is main 
taired O?taily CX lead 23 '' to the gate 
contro circuit { 
contacts of the incially energized hold relayS 

ER4 a.C. R. 
Assuming that a train traveling at a miles per 

hour, or slower approaches on the Southbound 
track, as soon as it rollis onto the insulated SiOFt 
rail it shunts out the relay Ei which is connected 
thereto. The release of this relay will cut of CX 
from the time element relay ii.1, to release the 
atter if it shiould happen ?to be energized af the 
time. As the train proceeds further it. "olls Off 
the short rail to which Feiay 3.1 is connected per 
mitting that relay to becoile energizid again. 
Subsequently the train rolls onto the short insul 
lated rail connected to the relay TER Wine's poin 
that relay is shunted out and re:moves SX from 
the relay SR1 causing the atter relay in turn to 
release. Time release of the Ireiay SR Will Stait 
the operation of the time element relay TE by 
Supplying EX from the lead 322 througin a break 
contact of SR1i through the coil of Ti, line FCP1, 
make contact of 31, line FCP2, make contact of 
TRS and theirce to CX4. The train. Of gearS in 
the time element rei By Will be arraged t0 CallUISe 
that 'elay in gy Secoids after its Siot coil inaSoael 
energized and its notoi started to raise the lifter 
finger to break the normally closed contactS and 
to close certain open contactS. 
When the release of the SR, relay connectS 3X2 

to the slot coil 191 of the time element relay TEl, 
BX is simultaneously Slippied ig. 16) 
through the binding post P2 and a flexible coin 
nector to the spring contactor 192, the latter being 
mGuate in te ed of an i5ulating biock 193 
Which is Notated On a Spring Contact, leved 94. 
The circuit is completed through binding post, 7 
through the motor, through tihe Winding oi 
motor to FCP1, the slot coil and the motoi beco: 
ing operated simultaneously. The time screw 
then begins to rotate and tia e sot arin 135 travels 
upwardy and y Seconds after the notor is ener 
gized the lifter 96 will strike the lifter fingel 197 
and break the contact, 192, thus cutting off BX 
from the motor and stopping the Saii.2. AS SOol. 
as the tire eleinent, relay has tripped its Slot; c3i 
Wii sticis in operated position by a circuit Ghain 
tained from 3X3, the nake contact of relay TiR3, 
CR3, binding post P and P2 of the tine element 
relay, through the slot coil of that relay, line 
FCP., make contact of ES, line FCP2, make, con 
tact Of TR3 to CX4. At tiS t , the green Sig 
nal light G which was burning after the train had 
left the contact rail associated with relay K1 
and before it had caused the tirine eleinent relay to 
trip, will now be extinguished upon the opening 
of its circuit, through P and P3. The yelioW 
signal light Y, a cautionary light, will remain lit 
through either of two circuits, one from BX3, 
make contact of TR3, line CP3, through binding 
posts P3 and P4 of the time element relay, line 

(See F 
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YBX and through the yellow light to CX, the other 
circuit being traced from BX2, nake contact of 
TR2, binding post P4, to YasX, through the yell 
low light to CX. - . 
At any time prior to the lapse of gy seconds after 

energy has been applied to the time element 
relay TE1, that is, before the relay trips, the time 
element relay is fully under the control of the 
released SR1 relay and if the latter relay again 
becomes energized during this period of Sec 
onds the opening of its break contact will de 
energize TE, Which Will then innediately drop 
back to normal condition. . . . . . . 

ASSUnning that the Sætne train traveling at t 
Iniles per hOUr O', SOWer Continues rough 
the Space M into the spaces N and O and 
passes the crossing, at the time the front 
trucks on the train reach the short rail circuit 
to which TR2 relay is connected the time element 
relay Will be Stuck through itS OWI) contacts in 
energized condition, as has been explained above, 
and the SR relay will still be released. The 
shunting out of TR2 relay by the trucks of the 
train Wil, however, connect BX2 through its 
upper break contact, through the winding of SR1 
relay, thence through the lower break contact of 
TR2, thence to CX1, restoring SR.1 to normal 
energized condition. s 
Thus far no circuit for lowering the gates will 

have been formed. Prior to the sticking of the 
time element relay and the shunting out of 
R2, the Sir2 relay obtained battery through the 

make contact of TR2-now it will still remain 
energized, preventing the gates from lowering as 
a circuit for holding relay. SR2 energized, pre 
venting the gates from lowering as a circuit for 
holding relay SR2 energized will now be obtained 
fron BX3 through a nake contact of TR3, line 
CP3, P3, and P4 of the time element relay, line 
CP2, another make contact of TR3, through the 
Winding of SR2 and thence through the upper 
make contact of SR2 to CX2. However, as the 
front trucks of the train traveling at a miles per 
hour reach the short insulated rail associated 
with TR3, that relay will be shunted out and the 
battery circuit to SR2 supplied through the two 
make contacts of TR3 will be cut off and SR2 will 
release, cutting off BX from the gate control 
circuits of Fig. 10 and causing the gates to lower. 
The shunting out of TR3 also opens the stick 
circuit of TE restoring the latter to normal de 
energized condition. The distance O to the croSS 
ing is of such a length that after the TR3 relay 
has been released by a train traveling at a miles 
per houl the gates will be in full lowered position 
a seconds before the train reaches the CIOSSing. 
After the last trucks of the train have cleared 
the short rail circuit of TR3 that relay will again 
operate Supplying BX to the SR2 relay. Pro 
vided some part of the train is at this time at 
the crossing On the short insulated rail to which 
relay. TR4 is connected, the shunting out of TR4 
will enable the SR2 relay to become energized by 
a circuit from BX2 through the make contact of 
TR2, ling CP2, a make contact of TR3, winding 
of SR2, break contact of TR4 relay which is now 
released, thence to CX2. Even though the SR2 
relay now operates and places BX upon the lead 
123', yet the shunting out of the crossing relay 
TR4 Will Withhold CX from the CX lead 122' 
preventing the energizing of the relays 121 in the 
gate control circuits. Hence at this time the gates 
cannot rise. As soon as the SR2 relay operates 
it sticks itself through its make contact getting 
CX through the lead CX2, and is no longer de 
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pendent for CX upon the break contact of TR4. 
As soon as the last truck of the train clears the 
crossing and TR4 once more becomes energized 
the CX supply through the lead 122' will be re 
Stored and the gates Will rise. 

ASSunning that a train traveling at a Speed 
greate than ac miles per houl' enters the TR1 
control area, the SR.1 relay will be de-energized 
and the time eierment relay Set into operation in 
the manner described above. However, as it re 
quires y seconds for the time element relay to 
trip and Stick, the head of the train reaching the 
TR2 control area, before the elapse of y Seconds 
Will shunt out the TR2 relay and Will immedi 
ately cut off the battery from the SR2 relay, re 
leasing the latter and causing the gates to innine 
diately start to lower, as may be necessary in 
Order that the gates may be lowered a Seconds 
before a train traveling, possibly at maximum 
speed, reaches the crossing. Simultaneously with 
the shunting out of TR2 and the release of SR2 
the break contacts of TR2 will close a circuit from 
BX2 through the Winding of the SR.1 relay to 
CX1, energize the SR1 relay and cut off battery 
from 3X2 to the TE1 relay. The release of the 
slot coil in the TE? relay Will inmediately disen 
gage the threads of the slot arm 195 from the 
time screw 195' and that relay Will then drop 
back to normal de-energized condition. The 
gates will remain down until after the last truck 
of the train passes beyond the crossing where 
upon the gates will rise due to a re-setting of 
relays which occurs in the same manner as was 
explained above in connection with the move 
ment of a train running at a miles per hour. 
Should a train run into the area. Mat less than 

ac miles per hour and into the area, N and Stop 
Within the area, N the gates Will not go down 
because of the functioning of the relays described 
above. However, the train after making a stop, 
as for example, at a local station, can proceed 
into the area. O and beyond the crossing and the 
gates will operate in time to protect the crossing. 
AS Soon as the train has reached the track cir 
cuit of the TR3 relay the shunting of that relay 
Will cut off the BX supply from the SR2 relay 
releasing that relay and lowering the gates. 
may be observed therefore that this circuit may 
be utilized where a station for local trains is posi 
tioned within the area, N and the crossing to be 
protected has a position relative to the station 
as shown in Fig. 9. The circuit, will protect the 
crossing whether trains making such a local stop 
approach it or whether through trains not making 
this local stop approach the crossing. 
Should a train run into the area. O and stop 

and back out of O without continuing across the 
crossing, the gates of course will have been low 
ered at least by that time but as the train backs 
across the short rail circuit of the RES1 relay 
and shunts Out that relay, the CX3 lead becomes 
thereby connected to the SR2 relay which will 
be at this time receiving battery through the 
make contact of the TR3 relay, line CP2, make 
contact of the TR2 relay and BX2. The emer 
gizing of the SR2 relay will thereupon raise the 
gates and clear the crossing. As the train con 
tinues to back through the area, N it shunts out 
the TR2 relay cutting off BX from the SR2 relay, 
however, as soon as the train recedes beyond the 
track circuit of TR2 and while it is on the track 
circuit of relay RES2 both BX and CX Will be 
connected to the SR2 relay to energize the same 
and raise the gates promptly. 

Circuits and relays for the north bound track 
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correspond to those for the south bound track 
and are indicated by prine numbers and letters. 
Wherever short insulated rails are employed to 
establish short track circuits a track battery is 
shown connected thereto for energizing the relay 
associated with Such circuit. Such a battery is 
indicated by reference character TEB in FigS. 9, 
li and 12, and extensive duplication of the ref 
erence is obviously unnecessary. 

it should be understood that riodifications of 
this invention differing in details of construc 
tion may be devised which will nevertheless em 
pioy the principles of this invention. 

HaVing SNOWKA), a di deScribed my inventiOn, I 
claim: 

1. Rºn Coimbination, a. Irailiroad crossing hori 
Zontally pivoted signal arm, means for supporting 
the aim, operating ineans including a motor, a 
train of gear's and a crank rotatable thereby 
for raising and lowering the arm, spring con 
trolled means carried by Said arm yieldably con 
necting Said crank to Said aria and aeans car 
ried by Said air:Mn actuated by Irelative novement 
of the arm and crank for stopping the action of 
the operating means between the limits of its 
raising and lowering movements. 

2. In combination, a, irailirroad crossing hori 
2Ontally pivoted Signal arim, neans for Support 
ing the arm, operating neans resiliently con 
nected. With said art for raising and lowering the 
arm including a motor and electrical circuits for 
controlling the operation of the same, and pres 
Sure actuated ineans inciding a SWitch to be 
tripped for opening the notor circuit to stop the 
action of the operating means between the limits 
Of itS rai Sing and loWeiring innovementS. 
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3. In combination, a railroad crossing hori 
ZOntally pivoted siginal ai'im, means for Sup 
porting the arm, operating means resiliently con 
nected . With Said airin for raising and lowering 
the arm including a motor and electrical circuits 
for controling the operation of the saime, aindi 
pressure actuated means carried by said arm in 
cluding a Switch to be tripped for opening the 
motor circuit to stop the action of the operating 
means between the limits of its raising and lower 
ing movementS. 

4. In combination, a railroad CrOSSing hori 
ZOntally pivoted signal arm and reversible means 
for operating the same including resilient driv 
ing connection thereto, means operable by a 
Substantial yielding of said connection for stop 
ping the operating means and means operable 
by a further yielding in the same direction for 
starting the operating neains in a reverse direc 
tion, 

5. In a crossing signal arm apparatUS in Com 
bination, a horizontally pivoted signal arm, motor 
driven means including a rotatable crank for 
operating Said arm, said crank being connected 
to said arm through springs for yieldably driving 
the same, and means including a SWitch COil 
trolling the circuit to said motor actuated by 
movement of said crank relative to Said arm for 
opening the motor circuit to Stop the operating 
leaS. 

6. In a crossing Siginal arm apparatus, in com 
bination, a horizontally pivoted Signal arm, notor 
driven means including a rotatable crank for 
operating said arm, said arm being connected 
through springs to said arm for yieldably driv 
ing the same, the arm being held by Said Springs 
under normal operating conditions in One posi 
tion relative to said crank, and means including 
a switch controlling the circuit to said motor 
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actuated by relative movement of the crank and 
arm from Said relative position for opening the 
mot Or circuit to stop the operating means. 

7. in a CrCSSing Signal ai'in apparatus, in coin 
bination, a horizontally pivoted signal roadway 
ari?ia, a horizontally pivoted Signal sidewalk arm, 
motor driven means for operating said arms 
through a resilient driving connection, and means 
connected to one of said airns operable upon the 
interposition of a force opposing movement of 
the Sanne arm by Said operating means acting 
through Said connection for stopping the oper 
ation of both alms. h- 

8. In a CrOSSing Signal arm apparatus, in com 
bination, horizontally pivoted roadway and Side 
Walk arms, motoi driven iheans for operating Said 
arms through a resilient driving connecticin, and 
means operated by a force opposing the move 
ment of either airm by Said operating means 
through a l'esilient driving connection for stop 
ping the Operation of both arms. 

9. In a croSSing Signalam apparatus, in con 
bination, a horizontally pivoted signal aim, imotor 
driven neans for operating Said arm including a 
resilient driving connection to Said arm, Said con 
nection permitting relative movement of the 
arm and operating means, and means actuated 
by a predetermined movement of the arn rela 
tive to the operating means when the latter is 
stationary for closing a circuit to the notor to 
start the operating means. 

10. In a croSSing signal arm apparatus, in com 
bination, a horizontally pivoted signal arm, motor 
driven means for operating Said arria including a 
driving connection yieldably engaged with Said 
arm, Said connection normally holding Said arm 
and driving means resiliently in a substantially 
immovable relative relation, Said connection per 
mitting relative movement of the arm and oper 
ating means, means actuated by a predetermined 
relative movement of the arm and operating 
means occasioned by a force exerted on the arm 
opposing its movement by the operating means 
for stopping the operating means, and means 
actuated by a further relative movement of the 
arm and Operating means in the same direction 
for starting the operating means. 

1,934,429 
ill. In combination, a croSSing signal arm piv 

oted horizontally, a vertically disposed stationary 
holl,Sing, a Support for Said airm conStructed for 
rotation relative to said housing to provide move 
ment of the arm about the vertical axis, means 
for driving Said arm mounted for rotation. With 
Said Support, and means permitting rapid defec 
tion of the arm approximately 90° from its normal 
position parallel to the railway and for returning 
it to Said position, a can carried by Said Support, 
and a dash pot and plunger therein constructed 
to follow said cam to permit rapid defiection of 
Said arm and for causing the arm to return 
slowly to normal position and to yieldably lock 
the same thereat. 

12. In combination, a crossing Signal airm piv 
oted horizontally, a vertically disposed stationary 
housing, a Support for Said airinn constructed for 
rotation relative to said housing to provide move 
Inent of the arm about the vertical axis, means 
for driving said arm mounted for rotation with 
Said Support, and means permitting lapid de 
flection of the airm approximately 90° from it'S 
normal position parallel to the railway and for 
returning it to said position, a cam carried by 
Said Support, and a da,Sh, pot and plunger theirein 
constructed to follow said cam to permit rapid 
deflection of Said arm and for causing the arm 
to return slowly to normal position and to yield 
ably lock the same thereat against deflection by 
any force less than a predetermined force. 

13. In a crossing signal apparatus, having a 
Signal arm, a reversible notor for raising and 
lowering said arm, a gate control circuit con 
nected to Said moto including a Single relay 
normally held energized while the arm is up, the 
release of which will cause the motor to lower 
the arm and the energizing of which will cause 
the motor to raise the aim, and means for Stop 
ping the motor during the raising of the arm 
actuated by a predetermined downward pressure 
against said arm before the latter has reached 
fully raised position. 

JAMES W. J.ENKNS. 

80 

85 

90 

100 

105 

O 

25 

30 

35 

150 

  



CERTIFICATE OF CORRECTION. 

Patent No. 1,934,429, November 7, 1933. 

JAMES W. J.ENKNS. 

It is hereby certified that error appears in the printed specification of the 
above numbered patent requiring correction as follows: Page 0, line 20, claim 
8, for 'through a resilient driving" read acting through said; and line 35, claim 
0, for "yieldabiy" read resiliently; and that the said Letters Patent should be 
read with these corrections therein that the sala:e may ?onform to the record of 
the case in the Patent Office. ???? 

Signed and sealed this 12th day of December, A. D. 1933. 

F. M. Hopkins 

(Seal) Acting Commissioner of Patents. 


