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CONTROL APPARATUS 
Rosser L . Wilson , Mahwah , N . J . , assignor to The 

American Brake Shoe and Foundry Company , 
New York , N . Y . , a corporation of Delaware . . 

Original No . 2 , 232 , 751 , dated February 25 , 1941 , . 
Serial No . 291 , 844 , August 25 , 1939 , which is a 
division of Serial No . 213 , 103 , June 10 , 1938 . 
Application for reissue August 5 , 1941 , Serial 
No . 405 , 568 

36 Claims . ( CI . 175 — 355 ) 
This application is a division of my copend - rails may unaccountably drop below what has 

ing application , Serial No . 213 , 103 , filed June " come to be generally accepted as the value of 
10 , 1938 . such friction , and of course there may be a com 

This invention relates generally to control . bination of such variations . If such variation 
apparatus , and more particularly it relates to 5 . occurs in a braking operation it is quite likely 
such apparatus applied to at least two relative - . that the wheel or wheels affected thereby will 
ly movable elements to detect variation from a slip on , rather than roll on , the rail or rails 
desired relative speed of such elements and to whereupon , as previously explained , the wheel 
accomplish predetermined control operations in or wheels may prematurely stop rolling and 
response to the detection of such undesired var - 10 thereafter slide along the rail or rails . Such 
iation . An instance of two relatively movable sliding of the wheels along the rails may im 
elements where such undesired variation in rel - pair the braking operation in which it occurs 
ative speed may occur is found in railway and and may result in serious damage such as pro 
like equipment wherein the several wheels nor ducing so - called flats on the wheels . It will be 
mally rotate substantially in unison , and where - 15 understood that wheel sliding may be occa 
in material variation from such rotative relation - sioned in a wide variety of ways but that how 
is indicative of an undesired sliding action or I ever occasioned it is objectionable . 
tendency toward such an action of one of the It has been observed in braking operations 
wheels . on railway equipment that , when a wheel slips 

In the normal operation of railway equip - 20 on the rail on which it normally rolls and pre 
ment it is believed that there is no slippage at maturely stops rolling and thereupon slides 
the points of contact of the wheels of the equip along the rail , the wheel , in so far as its rota 
ment with the rails and that the wheels roll . tiye movement is concerned , decelerates rapid 
along the rails . During a braking operation on ly after the slippage occurs and quickly stops 
such equipment the retarding forces effective on 25 rolling to thereupon start to slide and also that 
the wheels react at the rails to slow down the where several wheels on different axles sub 
rolling movement of the wheels and so long as stantially simultaneously or simultaneously slip 
the adhesion between each wheel and rail on on the rail or rails on which they normally 
which it rolls exceeds the retarding force ef - . roll the wheels usually decelerate , in so far as 
fective on the wheel , the wheel is retarded with - 30 rotative movement thereof is concerned , at dif 
out slippage at the contact thereof with the rail . ferent rates and consequently stop rolling and 
It has been observed , however , where the re - start to slide at different times . Such lack of 
tarding force in a braking operation exceeds uniformity in the slowing down of the wheels 
the force of adhesion between a wheel and the is probably due to variations in the conditions 
rail on which it rolls , that the wheel slips on 35 at the various wheels . These variations in the 
the rail and is thereafter retarded at a rate ex - : conditions may be due to differences in the 
ceeding that at which it would have been retard loads on the various wheels on different axles , 
ed had not the slippage occurred and as a result differences in the retarding forces affecting the 
the wheel comes to rest prematurely and there respective wheels on different axles , or the like . i 
after slides along the rail . 40 In any event , however , where several wheels on 

There are many factors which may cause different axles slip on the rail or rails , a varia 
the retarding force effective on a wheel in a tion in the rates of rotation of the various 
braking operation to exceed the adhesion be wheels usually arises before any wheel pre 
tween the wheel and the rail on which it rolls . maturely stops rolling and starts to slide along 
For example , the braking means of railway 45 a rail . . . 
equipment is so arranged that the friction be An important object of the present inven 
tween the elements thereof is less than what has tion is to detect undesired variation in the rel 
come to be generally accepted as the usual value ative speed of two or more such relatively moy 
of the adhesion or friction between the wheel or able objects and , in response to such detection , 
wheels decelerated by operation of the braking 50 to initiate a control operation such as an oper - . 
means and the rail or rails on which such wheelation adapted to restore the desired speed rela 
or wheels rolls or roll . There may be , however , tion . 
an unpredictable increase in the friction be - . It is recognized that the rates of movement 
tween the elements of the braking means or the of the various movable elements , such as the 
friction between the wheel or wheels and rail or 56 rates of rotation of the various wheels on a 

. 
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22 , 026 
railway car or the like that are decelerated in an arrangement where devices are alter 
by independent braking means may not always nately set in operation in such a way that under 
be the same . For example , as applied to railway predetermined conditions the interval between 
equipment , there may be a difference in the diam the alternate operations is so reduced that the 
eters of such wheels at the lines of contact there - 5 operations become simultaneous rather than al 
of with the rail or rails which will of course cause . ternate , it will be recognized that there will be 
the wheels to rotate at different rates in normal instances where such simultaneous operation may 
operation as well as during a braking operation . be relatively brief . If such an arrangement is 
Thus elements operated at rates proportionate to utilized to effect a control operation , such as the 
the rates or rotation of wheels that are deceler - 10 release of the braking means employed to de 
ated by independent braking means may not celerate a particular wheel or set of wheels of 
always operate at the same rate either in normal railway equipment , conditions might arise where 
operation or during a braking operation . Where the aforesaid relatively brief simultaneous op 
such elements are employed to effect a control erations in rather rapid succession might be 
operation , such as the release of the braking 15 caused to repeatedly occur for relatively short 
means when the elements operate at different periods , and this would cause the control or 
rates during a braking operation , there may be other operation brought about by such simulta 
instances where the elements will be operating neous operations to be initiated and interrupt 
at different rates even during a braking opera - ed , successively , as where the control operation 
tion and yet there will be no need of effecting 20 is the release of the braking means for railway 
the control operation because there will not be equipment operative to slow down a particular 
present an abnormal condition which the con - wheel or set thereof , it might bring about alter 
trol operation is to overcome . nate release and application of such braking 
Hence still another object of the present in - . means in rather rapid succession . Furthermore , 

vention is to provide such an apparatus which 5 conditions might arise where the aforesaid si 
operates only when the variation in the relative multaneous operation might be brief but should 
speeds of movement of the several elements ex nevertheless effect a relatively prolonged control 
ceeds a range predetermined to be indicative operation such as relatively prolonged release of 
of an abnormal or undesired condition . the braking means . 

Since in many instances , as in the case of rail - 30 . Hence , still another object of the present in 
way equipment , elements operated at rates pro - vention is to associate with alternately operable 
portionate to the rates of rotation of wheels as devices , which may be brought into simultaneous 
aforesaid may operate at different rates , as in operation , an arrangement whereby the simul 
the course of a braking operation , under condi taneous operation of the devices will be caused 
tions in which it will not be desirable to effect a 35 to effect a predetermined operation even though 
control operation , such as the selective releasing the simultaneous operation may be relatively 
of the independent braking means operative to brief , and an object ancillary to the foregoing 
decelerate the respective wheels or sets thereof , is to employ timed apparatus in association with 
it is advantageous to interpose devices entailing alternately operable devices that may be brought 
a time factor in their operation intermediate the 40 into simultaneous operations so that upon si 
elements and the means under control thereof multaneous operation of the devices a predeter 
so that a time factor will enter into the deter mined operation may be effected for at least a 
mination of the existence of an abnormal condi predetermined time even though a period of si 
tion and so to do constitutes still another object multaneous operation of the normally alternately 
of the present invention , 45 operative devices may be relatively brief , 
More specifically , an object of this invention In many instances the performance of a con 

is to bring about successive or alternate periods trol operation tends to reduce the safety factor 
of operation of slow - to - release relays and when normally present in the equipment to which it 
the intervals between such period of operation is applied , as in the case of railway equipment 
are reduced in a predetermined amount to ef - 50 where the control operation releases or reduces 
fect simultaneous operation instead of alternate the effectiveness of the braking means as afore 
operation , and an object ancillary to the fore said , and in instances of this character it is an 
going is to render operative means under con object of the invention to provide a detecting 
trol of the relays only upon simultaneous op and controlling apparatus wherein the control 
eration of such slow - to - release relays . 55 operation is limited to a definite period of time . 

Further objects are to employ elements , such A further object is to provide a detecting and 
as may be operated at rates proportionate to controlling apparatus of this character which 
the rates of rotation of the wheels of railway or may be rendered inoperative manually at any 
like equipment that are decelerated by independ time so as to return the equipment with which 
ent braking means , to alternately render oper - so it is associated to its normal effectiveness , 
ative devices which may be brought into simul - While in the foregoing discussion and in the 
taneous operation and thereby bring about a following detailed description I refer to control 
control operation or the like and to maintain ling the braking means of railway equipment , 
operative for a predetermined time whatever it is to be understood that my invention is not 
means are rendered effective to bring about the 65 limited to control of the braking means of rail 
control operation whenever the interval inter way equipment for it can be employed to con 
mediate alternate periods of operation of al - trol braking means of other equipment on which 
ternately operable devices is so reduced that the slippage of a wheel thereof on the surface on 
intermediate interval is eliminated ; and to ef which it normally rolls may occur , and further 
fect concurrent operation of normally alternately 70 more the fundamentals underlying this inven 
operable devices to bring about a control oper tion may be employed to control a wide variety 
ation or the like and to maintain operative for of operations in addition to braking operations . 
a predetermined time whatever means are ef While the invention will be described herein with 
fective to bring about the control operation only particular reference to railway equipment , it is 
under predetermined conditions . 70 capable of still wider application ; and may be 
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22 , 028 3 
conveniently and advantageously employed , for meshes with a gear . 28 connected to a second 
example , to maintain a timed relation in the relatively movable element such as the wheel 
operation of screw propellers on ships , propeller RW for rotation therewith , this connection of the 
shafts in aircraft applications , machine tool spin shaft 18 to the wheel RW being similar to con 
dles , electrical generator sets , motors used in 5 nection of the shaft 17 to the wheel FW . . 
photographic transmission , conveyor feeds , and The wheels RW and FW as illustrated are to 
in numerous other instances where moving parts be mounted at one side of a truck ( not shown ) 
of machinery are correlated . It is therefore to of railway equipment for movement along the 
be understood that the foregoing discussion and rail T . These wheels are adapted to be slowed 
following detailed description pertain to pre - 10 down by the usual brake apparatus ( not shown ) 
ferred embodiments of my invention and hence provided on railway equipment , which apparatus 
such discussion and description are not to be includes the brake cylinder C to which a fluid 
taken as a limitation of the invention , under pressure may be supplied through the pipe 

Selected embodiments of my novel invention . P . The brake apparatus is not illustrated inas 
are illustrated in the accompanying drawings 15 much as the particular construction thereof 
wherein forms no part of my invention which , in the 

Fig . 1 is a diagrammatic view of one embodi - illustrated forms , pertains to controlling the 
ment of my invention associated with a pair of brake apparatus rather than to such apparatus 
wheels such as are provided at one side of a per se . The relation of my invention to the 
truck on railway equipment ; . . 20 brake apparatus is apparent from the illustration 

Fig . 2 is a vertical sectional view of a switching of my novel control means in association with 
means employed in the embodiment of my inven - the brake cylinder C to which fluid under pres 
tion illustrated in Fig . 1 ; sure is supplied when the wheels FW and RW 

Fig . 3 is a transverse sectional view taken sub are to be slowed down . 
stantially on the line 3 - 3 on Fig . 2 ; . . 25 In the present instance my novel apparatus is 

Fig . 4 is a sectional detail view taken substan employed to control operation of a solenoid 
tially on the line 4 4 on Fig . 2 ; operated check valve 29 and a solenoid - operated 

Fig . 5 is a view , similar to Fig . 1 , showing an - vent valve 30 , each of which valves is positioned 
other form of my invention ; in the pipe P . 

Fig . 6 is a diagrammatic view of a modification 30 . A conductor 32 connects one end of the wind 
of the form of the invention shown in Fig . 5 ; ing 31 of the solenoid of the valve 29 to one end 

Fig . 7 is a diagrammatic view of a still fur - of the winding 33 of the solenoid of the valve 30 . 
ther modified form of the invention shown in . Another conductor 34 leads from the other end Fig . 5 ; of the winding 31 to a source of current such as 

Figs . 8 and 9 are diagrammatic views of other 35 the battery B . Still another conductor 35 leads 
forms of my invention ; from this source of current to a contact 36 of 

Fig . 10 is a diagrammatic view , partly in ele - the slow - to - release relay SRI , said contact 36 
vation and partly in section , of a modified form being engaged by the armature 37 of this relay 
of switch that may be employed ; during operation of the relay . A further con 
Figs . 11 , 12 and 13 are still further diagram - 40 ductor 38 leads from the armature 37 to a con - 

matic views of still other forms of my invention ; tact 39 of the slow - to - release relay SR2 , this con 
Fig . 13A is a diagrammatic view of still another tact 39 being engaged by the armature 40 of the 

form of switch that may be employed ; relay SR2 during operation of this relay . Yet 
Fig . 14 is a diagrammatic view of an arrange - . another conductor 41 leads from the armature 

ment providing a common control for a plurality 15 40 to the end of the winding 33 opposite that 
of control devices such as that to which this in to which the conductor 32 is connected . Hence , 
vention pertains ; and the windings 31 and 33 , the armatures 37 and 40 , 

Fig . 14A is a diagrammatic view of a yet fur and the contacts 36 and 39 are connected in series 
ther modified form of my invention . so that energization of the windings 31 and 33 is 

In the embodiment of my invention shown in 50 effected , to thereby operate the valves 29 and 30 , 
Figs . 1 to 4 , there is a switch S which includes only when both the armatures 37 and 40 are en 
a pair of rotors 15 and 16 respectively fast to gaging the contacts 36 and 39 , this occurring only 
shafts 17 and 18 journaled in suitable bearings when the relays SRI and SR2 are operative 
in the switch housing 19 . A gear 20 fast on the simultaneously , 
shaft 17 meshes with a gear 21 fast on the shaft 55 · A conductor 42 leads from a source of current 
22 which is also journaled in suitable bearings such as the battery Bl to a terminal 43 . An 
in the housing 19 , the gears 20 and 21 having a other conductor 44 leads from the terminal 43 
one - to - one ratio . The shaft 22 extends exteriorly to one end of the winding 45 of the relay SR2 
of the housing 19 and one end of a flexible and a conductor 46 leads from the terminal 43 
shaft 23 is connected to this end of this shaft the 60 to one end of the winding 47 of the relay SRI . 
other end of the flexible shaft being connected Still another conductor 48 leads from the source 
to a gear 24 that meshes with a gear 25 connected of current Bi To a terminal 49 , Fig . 2 , in the 
to a movable element such as the wheel FW switch S . A further conductor 50 leads from the 
for rotation therewith . In the present instances end of the winding 47 opposite that to which the 
the gears 24 and 25 have a one - to - one ratio but " conductor 46 is connected to a terminal 51 in 
this ratio may be varied as desired . Furthermore , the switch s . Yet another conductor 52 leads 
the flexible shaft 23 could be connected to the from the end of the winding 45 opposite that to 
wheel to derive motion therefrom in other ways , which the conductor 44 is connected to a terminal 
if so desired , as by being directly connected to 70 53 in the switch s . . 
the axle to which the wheel might be fast . The A conductor ring 54 is mounted on the rotor 
shaft 18 also extends exteriorly of the housing . . . 16 and a pair of conductor rings 55 and 56 are 
and one end of a flexible shaft 26 is connected mounted in spaced relation on the rotor 15 . 
to this end of this shaft , the other end of this The rotors 15 and 16 are preferably made of in - . 
flexible shaft being connected to a gear 27 that 75 sulating material and hence the conductor rings 

. 
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22 , 026 
55 and 56 are insulated one from the other . A . In the normal operation of railway equipment 
spring contact 57 mounted on the terminal 49 it is believed that there is no slippage at the 
bears on the conductor ring 54 while spring con - points of contact of the wheels with the rails and 
tacts 58 and 59 , respectively mounted on the ter the wheels roll along the rails . During a braking 
minals 51 and 53 , respectively bear on the con - 5 operation effective on the wheels of such equip 
ductor rings 56 and 55 . A pair of contact strips ment the retarding forces react at the rails to 
60 and 61 are mounted in the periphery of the slow down the rolling movement of the wheels 
rotor 15 in diagrammatically opposite positions . and so long as the adhesion between each wheel 
These strips ( see Fig . 3 ) each preferably extend and the rail on which it rolls exceeds the retard 
over one - quarter of the periphery of the rotor so 10 ing force effective on the wheel , the wheel is re 
that the spacing between adjacent ends thereof tarded without slippage at the contact thereof 
is ninety degrees and the extent of each strip over with the rail . However , when the retarding force 
the periphery of the rotor is ninety degrees . A in a braking operation exceeds the adhesion be 
conductor 62 ( Fig . 4 ) interconnects the contact tween a wheel and the rail on which it normally 
strip 60 with the conductor ring 56 while a con - 15 rolls , the wheel slips on the rail and is thereafter 
ductor 63 . connects the contact strip 61 with the retarded at a rate exceeding that at which it 
conductor ring 55 . A spring finger 64 is mounted would have been retarded had not the slippage 
in the rotor 16 in electrical connection with the occurred , and as a result the wheel comes to rest 
conductor ring 54 and extends over that part of prematurely and thereafter slides along the rail , 
the periphery of the rotor 15 on which the contact 20 Thus , where either the rotor 15 or 1G is con 
strips 60 and 66 are provided so that if the rotors nected to a wheel which is retarded in the manner 
15 and 16 move relative to each other the spring just described and the other rotor is connected to 
finger 64 alternatively engages the contact strips a wheel which continues to roll on the rail , it is 
60 and 61 . Thus , these contact strips serve as a apparent that the rotor connected to the wheel 
commutator while the spring finger 64 serves as 25 which is so retarded will move relative to the 
a brush . other rotor in relatively rapid manner whereupon 
When the spring finger or brush 64 engages the the contacts or brush 64 will engage the contact 

contact strip 60 , circuit is established from the strips 60 and 61 in rapid succession . The rapidity 
source of current Bi through conductor 48 , spring with which the brush 64 so successively engages 
contact 57 , conductor ring 54 , brush 64 , contact 30 the contact strips 60 and 61 is directly propor 
strip 60 , conductor 62 , conductor ring 56 , spring tionate to the magnitude of the difference in the 
contact 58 , conductor 50 , through winding 47 and rates of rotation of the wheels . The magnitude 
conductors 46 and 42 back to the source of cur of such difference is relatively great when only 
rent Bl whereupon the slow - to - release relay SRI one of the wheels Slips on the rail while the other 
is energized . When , however , brush 64 . engages 35 continues to roll on the rail . However , it has 
the contact strip 61 circuit is established from the been observed , where several wheels slip on the 
source of current Bi through conductor 48 , spring rails at the same time , that the wheels do not slow 
contact 57 , conductor ring 54 , brush 64 , contact down uniformly , this probably being due to vary 
strip 61 , conductor 63 , conductor ring 55 , spring ing conditions at the several wheels . Hence , 
contact 59 . conductor 52 , through winding 45 40 where both the wheels to which the rotors 15 and 
back to the source of current Bl through con - 16 are respectively connected slip on the rail , it 
ductors 44 and 42 whereupon the slow - to - release is very unlikely that they will slow down uni 
relay SR2 is energized . formly and hence even in this condition there will 

It will be noted that the rotor 15 is connected be relative movement between the rotors 15 and 
through shaft 17 , gears 20 and 21 , shaft 22 , flex - 45 16 and the brush 64 will successively engage the 
ible shaft 23 and gears 24 and 25 to the wheel contact strips . 60 and 61 . 
FW to rotate therewith and in the same direction As explained heretofore , the contact strips 60 
and also that the rotor 16 is connected through and 61 and the contacts or brush 64 are so ar 
shaft 18 , flexible shaft 26 and gears 27 and 28 ranged in circuit with the slow - to - release relays 
to the wheel RW to rotate therewith and in the 50 SP a the 50 SRI and SR2 that when the brush 64 engages 
same direction . Hence when the wheels FW and the contact strip or conductor segment 60 the 
RW are rotating the rotors 15 and 16 rotate at relay SRI is energized , and when the brush 64 
rates proportionate to the rates of rotation of the engages the strip 6 : 1 the relay SR2 is energized . 
respective wheels , and in the present instance , Each of these relays is maintained energized so 
by reason of the one - to - one ratio between the 55 long as the brush 64 remains in engagement with 
gears of the various sets thereof , the rotors ro the contact strip in circuit with the particular 
tate at the same speed as the wheel to which relay and when , for example , the relay SRI is 
each is respectively connected . It will be recog energized it attracts its armature 37 which there 
nized , however , that the rotors could be caused upon engages the contact 36 . Likewise when re 
to rotate at greater or less speeds or rates than a 60 lay SR2 is energized it attracts its armature 40 
the wheels , it only being important that the rates which thereupon engages the contact 39 . Fur 
of rotation of the rotors be proportionate to the thermore , each of these relays , being a slow - to 
rates of rotation of the wheels . release relay , remains operative after circuit 
When the rotors 15 and 16 both rotate at the thereto is broken , that is to say , for a predeter 

same rate there is no relative movement therebe - A mined time after circuit to the relay is broken 
tween and the brush 64 rests on one or the other Its armature remains in engagement with the of the contact strips 60 and 61 or in a space be contact engaged by the armature upon energi tween adjacent ends of these strips , such spaces zation of the relay , this being an inherent char being of sufficient width and the brush being suf 
ficiently narrow that the brush cannot engage r acteristic of a slow - to - release relay . Hence , when the brush 64 successively engages both contact strips at the same time . Of course , the contact strips 60 and 61 in such a way that whenever the brush 64 engages one or the other 
of the contact strips 60 or 61 , either the slow one contact strip is disengaged and the other 
to - release relay SRI or the slow - to - release relay strip is engaged and the relay in circuit with the 
SR2 is energized . 78 second of the strips so engaged is energized in a 



22 , 026 
period of time less than the predetermined time , cooperating contacts 36 and 39 under the extreme 
the relay in circuit with the first of said strips condition mentioned above which is an operating 
remains operative after circuit thereto is broken , speed of one hundred twenty miles per hour and 
by disengagement of the brush 64 from the con a difference in the diameters of the wheels at 
tact strip in circuit therewith , then both the re - 8 the lines of contact with the rail of one inch . 
lays SRI and SR2 are simultaneously operative , It is , however , advantageous to afford a safety 
When this occurs both the armatures 40 and 37 factor . Hence the slow - to - release relays may be 
are engaged with their cooperating contacts 39 timed to remain operative after circuit thereto 
and 36 and circuit is closed through the windings is broken for approximately . 242 second . In this 
31 and 33 whereupon a control operation , such in circumstance , in order for the armatures 37 and 
as release of the braking means effecting retar 40 to be simultaneously engaged with their coop 
dation or slowing down of the wheels , is effected , erating contacts it is necessary for there to be 
as will be more fully explained presently , such relative rotation between the rotors 15 and 

. . . It is recognized that by reason of conditions 16 that the brush 64 . will move from engagement 
encountered in the actual use of railway equip - so with one of the contact strips 60 or 61 into en 
ment there will be differences in the rates of ro - . gagement with the other of the contact strips in 
tation of wheels even when all the wheels are . 242 second or less . It will be apparent that this 
normally rolling along the rails . Such differ is well beyond the time required for such succes 
ences in rates of rotation may be due to differ sive engagement in the extreme condition de 
ences in the diameters of the wheels at the lines 20 scribed above which means that a control oper 
of contact thereof with the rails . In fact there ation will not be brought about under normal 
may be variations in the diameter of a single operating conditions . 
wheel at the line of contact thereof with the However , where slippage occurs between ai 
rail as the wheel rolls along the rail due to move wheel , to which one of the rotors 15 or 16 is con 
ment of the wheel in an axial direction . Since nected , and the rail on which the wheel rolls , 
such conditions will exist , it is apparent that all , and the other wheel does not slip , or even if 
differences in rates of rotation between wheels , there is slippage between both wheels to which 
to which rotors as 15 and 16 are respectively the rotors are respectively connected , and the 
connected , should not cause these rotors to so rail or rails on which such wheels normally roll , 
rotate relative to each other that a control op - 36 there will be appreciable relative rotation between 
eration will be brought about . A control oper - the rotors 15 and 16 . Furthermore , once a wheel : 
ation is not required unless an abnormal condi - : slips on the rail it thereafter , so far as its rota 
tion exists . To avoid a control operation unless tive movement is concerned , slows down rapidly 
an abnormal condition exists , provision is made and therefore almost or actually simultaneously 
to care for an extreme condition in actual oper - 5 with wheel slippage relative rotation between the 
ation , that is , a condition quite unlikely to be rotors 15 and 16 is set up . Hence as soon as 
encountered , and the apparatus is so arranged slippage occurs the brush 64 starts moving rap - . . 
that a control operation will not be effected un - idly from engagement with one contact strip 60 
der such extreme condition . In selecting such an or 61 into engagement with the other of the con 
extreme condition , one is chosen that will bracket 40 tact strips . Moreover , as soon as the time re 
other similar conditions and improper or unde - . . . ' quired for the brush 64 to move from one contact : 
sired effecting of a control operation is therefore strip to the other is equal to or less than 242 
avoided . second , both the armatures 37 and 40 will be 
An example of such an extreme condition is i engaged with their cooperating contacts 36 and 

where railway equipment is operating at a speed to 39 whereupon circuit will be closed to the wind 
of one hundred twenty miles per hour and the ings 31 and 33 to effect a control operation , 
difference in diameters of the wheels to which Since slippage causes relatively great relative ro - : 
the rotors 15 and 16 are connected is one inch tation between the rotors 15 and 16 , the brush 
at the lines of contact of such wheels with the 64 will move from one contact strip to the other 
rail or rails on which they normally roll as , for 50 in 242 second or less practically simultaneously 
example , where the diameter of one wheel at the . . with the initiation of wheel slippage . . 
line of contact thereof with the rail is thirty - two While it is necessary that simultaneouse en 
inches and the diameter of the other wheel at gagement of the armatures 37 and 40 with their 
the line of contact thereof with the rail is thirty cooperating contacts is to be avoided in normal 
three inches . If a condition such as this pre - 55 . operation , it is desirable to establish this simul 
vailed the rotors 15 and 16 . would rotate rela - taneous cooperation promptly under abnormal 
tive to each other even in normal operation and conditions , as when slippage occurs , and to illus 
in the absence of slippage on the rail for there trate the promptitude with which this would be 
would be a difference in rotation therebetween brought about under abnormal conditions it is 
of . 634 revolution per second . possible to effect simultaneous closing of the 
· As explained above , each of the contact strips switches , of which the armatures 37 and 40 are 
60 and 61 . extends over one - fourth of the diam - : a part , by only having slightly more than ninety 
eter of the rotor 15 so that there is a ninety de - : ' degrees of relative rotation between the rotors 15 
gree interval intermediate adjacent ends of the and 16 for the brush 64 may be near the end of 
strips as well as a ninety degree extent of the mone contact strip at the time rapid relative ro 
strips . Thus , under the foregoing conditions . tation between the rotors 15 and 16 is initiated 
where there is a difference of . 634 revolution per and thus the brush need only move slightly more 
second in the rotation of the rotors 15 and 16 than ninety degrees to engage the other contact 
it will require . 394 second for the brush 64 to s trip and effect simultaneous closing of the 
travel from the end of one contact strip 60 or 20 switches . It will be recognized that such move 
61 to the adjacent end of the other contact strip m ent may be effected very rapidly and from this 
Hence if the slow - to - release relays are timed to it will be seen that the device is quite sensitive 
remain operative , after circuit thereto is broken , ito abnormal differences in the rates of rotation 
for less than . 394 second , the armatures 37 and 44 : between wheels as FW and RW . . 
will not be simultaneously engaged with their 75 . To further explain the simultaneous closing 
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of the switches , of which the armatures 37 and as to reduce the effectiveness of the braking 
40 are a part , when an abnormal condition arises means , rather than release thereof , if this were 
as , for example , in event of wheel slippage in the desired . 
course of a braking operation , if the relays SRÍ As soon as the braking means are released or : 
and SR2 have a release time of approximately reduced in effectiveness the retarding force ef 
. 242 second and the diameter of both the wheels fective on the wheels is removed or reduced , as 
FW and RW at the lines of contact thereof with the case may be , and thereupon the wheels tend 
the rails is approximately thirty - three inches , to resume normal rolling along the rails . When 
( in this circumstance there will be no relative the wheels resume normal rolling along the rails 
rotation between the rotors 15 and 16 in normal ! ! ! the difference in the rates of rotation therebe 
operation ) a difference in the rates of rotation : tween become such that the brush 64 no longer 
of the wheels equivalent to approximately six moves from engagement with one of the contact 
miles per hour will cause the brush 64 to move strips 60 or 61 into engagement with the other of 
from association with one contact strip 60 or 61 the contact strips in . 242 second or less and there 
into engagement with the other contact strip in ih fore the switches of which the armatures 37 and 
approximately 242 second and in proportionately 40 are a part do not remain closed with the 
less time as the difference in the rates of rotation result that circuit to the windings 31 and 33 is 
increases . broken and thereupon the vent valve 30 closes 

Since it is probable that the rotors 15 and 16 and the check valve 29 opens . If the means 
will be rotating relative to each other even in 20 operative to bring about the braking operation 
normal operation , a further example of the op are still operating when this occurs , the braking 
eration of my novel apparatus , with particular means are again rendered effective and if the 
reference to the extreme condition explained retarding forces do not again bring about a dif 
above , is now set forth . In such an extreme con ference in the rates of rotation of the wheels 
dition , entailing the connection of the rotors 15 25 there will not be such movement of the brush 64 
and 16 respectively to wheels having an inch from engagement with one contact strip 60 or 61 . . 
difference in diameter , that is , where one wheel into engagement with the other contact strip 
is approximately thirty - two inches in diameter that the windings 31 . and 33 will be energized . 
at the line of contact thereof with the rail and If , however , re - application of the braking means 
the other wheel is approximately thirty - three 30 ) again sets up a difference in the rates of rotation 
inches in diameter at the line of contact thereof between the wheels as FW and RW such that the 
with the rail , there will normally be , in the ab - brush 64 moves from engagement with one of the 
sence of wheel slippage on the rail , a difference contact strips 60 or 61 into engagement with the 
of approximately . 634 revolution per second in other strip in , 242 second or less , the above de 
the rates of rotation of the wheels at one hundred 35 scribed operation will be repeated , 
twenty miles per hour . This is equivalent to a It will be apparent from the foregoing that , 
speed of approximately three and three - quarters since the slow - to - release relays SRI and SR2 are 
miles per hour at the circumference of a thirty - simultaneously rendered operative by reason of 
three inch wheel . Now if , in such circumstances , a difference in the rates of rotation of wheels as 
the smaller wheel slips on the rail so as to alter 40 FW and RW , a control operation can be initiated 
the normal difference in the rates of rotation of prior to the time one of the wheels prematurely 
the wheels , a difference in the rates of rotation stops rolling and therefore , where the control 
between the wheels equivalent to approximately operation results in the release of the braking 
a speed of nine and three - quarters miles per hour means , sliding of a wheel along a rail may be 
at the circumference of a thirty - three inch wheel 45 avoided for when the braking means are re 
will cause the brush 64 to move from engage - leased ( or reduced in effectiveness ) the wheels , 
ment with one contact strip 60 or 6 ! into engage being freed of a retarding force , resume normal 
ment with the other contact strip in approxi rolling along the rail . 
mately 242 second and in proportionately less In the form of my invention illustrated in Fig . 
time as the difference in rates of rotation in - 50 1 there may be such difference in the rates of 
creases . rotation of wheels as FW and RW that the brush 

From the foregoing it will be apparent that 64 will move from engagement with one contact 
wherever the difference in the rates of rotation strip 60 or 61 into engagement with the other 
between wheels as FW and RW is such that the contact strip in or less than . 242 second to there 
brush 64 moves from engagement with one con - 55 by render the relays SRI and SR2 operative si 
tact strip 60 or 61 into engagement with the multaneously but the difference in the rates of 
other strip in less than . 242 second , when the rotation may be such that the brush 64 will not 
relays SRI and SR2 have a release time of . 242 be freed from the second of the contact strips so 
second , then a control operation is initiated . In engaged and move back into engagement with 
the present instance the control operation entails 10 the first of the contact strips so engaged in . 242 
energization of the windings 31 and 33 with the second . In such an instance the first of the re 
result that the check valve 29 is closed and the lays SRI or SR2 to be energized might release 
vent valve 30 is opened . In the course of a brak prior to the time the brush engaged the contact 
ing operation fluid under pressure is supplied strip in circuit with this particular relay and if 
through the pipe P to the cylinder C so long as 65 this occurred circuit to the windings 31 and 33 
the check valve 29 is open . Thus when in the would be broken . In a circumstance such as this 
course of a braking operation the check valve a condition might arise where the difference in 
29 is closed and vent valve 30 is opened the cylin the rates of rotation of the rotors 15 and 16 
der C is disconnected from the source of fluid would be such that the relays SRI and SR2 might 
under pressure by the closing of the valve 29 and 70 be rendered operative simultaneously as the brush 
is vented to the atmosphere , in the present in moved from engagement with one of the contact 
stance , by the opening of the valve 30 , this vent strips 60 or 61 into engagement with the other 
ing resulting in reduction of pressure in the of the contact strips but such simultaneous oper 
cylinder and effecting release of the braking ativeness of the relays would not be maintained 
means . Of course the arrangement could be such 70 until the brush moved from the second of the 
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strips so engaged back into engagement with the of which is connected through a conductor 77 to 
first of the strips so engaged . It will be appar - a source of current such as the battery B3 that 
ent that if conditions such as this arose circuit is grounded as indicated at 18 . A conductor 79 
would be alternately closed and opened through interconnects the other end of the winding 76 
the windings 31 and 33 with the result that the 5 to the contact 13 . 
valves 29 and 30 would both be rendered oper - . In the form of the invention shown in Fig . 5 
ative and then inoperative , alternately , which is when a brush in the switch Sa , corresponding to 
to say , a control operation would be alternately the brush 64 , rests on a contact strip in the 
initiated and interrupted . switch Sa , corresponding to the contact strip 60 , 

In order to avoid such alternate initiation and 10 circuit is closed from the source of current Bla 
interruption of a control operation my novel ap through conductor 48a and through the switch 
paratus may be arranged in the manner illus - . . Sa , in the manner described in the description 
trated in Fig . 5 wherein rotors similar to the ro of the switch S , to a conductor 50a and through 
tors 15 and 16 in a switch Sa are respectively winding 47a and conductors 46a and 42a back to 
connected to wheels FWa and Rwa through flex - 15 the source of current Bia whereupon the slow 
ible shafts 23a and 26a , the switch Sa and the to - release relay SRia is energized . When , how 
flexible shafts 23a and 26a being similar to the ever , a brush in the switch Sa , corresponding to 
switch S and the flexible shafts 23 and 26 and the brush 64 , engages a contact strip in the 
being adapted for operation in a similar manner . . switch Sa , corresponding to the contact strip 61 , 
Furthermore , slow - to - release relays SRia and 20 circuit is closed from the source of current Bia 
SR2a , similar to relays SRI and SR2 , are pro through conductor 48a and through the switch 
vided as well as a source of current as the bat . Sa , in the manner described , to conductor 52a 
tery Bia . and through the winding 45a and conductors 44a 

In this instance a conductor 42a leads from the and 42a back to the source of current Bla where 
source of current Bia to a terminal 43a and a on upon the slow - to - release relay SR2a is energized . 
conductor 44 a leads from the terminal 43a to one Energization of the relay Skla attracts the 
end of the winding 45a of the slow - to - release armature 37a thereof which thereupon engages 
relay SR2a . Another conductor 46a leads from the contact 36a , this armature remaining in en 
the terminal 43a to one end of the winding 47a gagement with this contact after circuit to the 
of the slow - to - release relay SRia . winding 41a is broken for a predetermined time 
As in the case of the switch S , a brush in the inasmuch as the relay SRia is a slow - to - release 

switch Sa , corresponding to the brush 64 , is con - : relay . Thus the armature 37a engages the con 
nected to the source of current Bia through a tact 36a so long as the relay SRla is operative , 
conductor 48a while a contact strip in the switch Likewise energization of the slow - to - release re 
Sa , corresponding to the contact strip 60 is con - 35 lay SR2a attracts the armature 40a which there 
nected to a conductor 500 which leads to the end upon engages the contact 39a , and this arma 
of the winding 47a opposite to that to which ture 40a remains in engagement with this con 
the conductor 46a is connected . Further , a con . tact after circuit to the winding 45a is broken 
tact strip in the switch Sa , corresponding to the for a predetermined period of time inasmuch as 
contact strip 61 is connected to a conductor 52a 40 the relay SR2a is a slow - to - release relay . Hence 
which leads to the end of the winding 45a oppo - the armature 40a remains in engagement with 
site that to which the conductor 44a is con - . the contact 39a so long as the relay SR2a is op 
nected . ( The switches shown in conductors 50a erative . 
and 52a are explained hereinafter and for the . It will be noted that engagement of the ar - . 
purpose of the present description should be con - 4 . mature 37a with the contact 36a in the absence 
sidered as being closed . of the engagement of the armature 40a with the 

Slow - to - release relay SR2a includes an arma . contact 39a does not close circuit from ground . 
. ture 40a and a contact 39a and the slow - to - re - . 41a through armature 40a , contact 39a , " con 

lease relay SRia includes an armature 37a and . . ductor 66 , armature 37a , contact 36a , conductor 
a contact 36a . . A conductor 66 interconnects à 50 70 , winding : 67 , conductor 68 , battery B2 to 
contact 39a and the armature 37a . The arma - . ground 69 to effect energization of the slow - to 
ture 40a is grounded as indicated at 41a . release relay SR3 . Furthermore , the engage 

In the form of the invention shown in Fig . 5 ment of the contact 400 with the contact 39a in . 
a third slow - to - release relay SR3 is provided the absence of the engagement of the armature 
which includes a winding 67 , one end of which is 55 370 with the contact 36a likewise does not close 
connected to a source of current as the battery the just described circuit to effect energization of 
B2 through a conductor 68 , said source of cur - the slow - to - release relay SR3 . 
rent being grounded at 69 . The other end of When , however , a brush in the switch Sa , cor 
said winding 67 is connected to the contact 36a responding to the brush : 64 , moves from en - . 
through a conductor 70 . The relay SR3 includes 60 gagement with one of the contact strips in the 
an armature 71 that is grounded as indicated at switch Sa , corresponding to the contact strips : 
72 and this relay also includes a contact 73 60 and 61 , and engages the other contact strip . . 
engageable by the armature 11 upon energization : during the time the slow - to - release relay ener 
of the relay SR3 . gized by the engagement of said brush with the 

A solenoid 74 is provided to control operation . 65 first of said contact strips still have the armature 
of the combined check and vent valve 75 . provided : thereof engaged with the cooperating contact 
in the pipe Pa through which fluid under press and the relay energized by engagement of said 
sure is supplied to the brake cylinder Ca which brush with the second of the contact strips has 
corresponds to the brake cylinder C . Upon ener . . attracted its armature into engagement with its 
gization of the solenoid 74 the valve 75 is oper - 713 cooperating contact , then the armature 40a will 
ated to shut off supply of fluid under pressure to be engaging the contact 39a and the armature 
the brake cylinder Ca and to vent said cylinder , 37a will be engaging the contact 36a wherefore 
the valve 75 therefore performing the function circuit to the winding S7 is closed and thereupon 
of the valves 29 and 30 shown in Fig . 1 , slow - to - release relay SR3 energizes . 

The solenoid 14 includes a winding 76 , one end 75 The slow - to - release relay SR3 has a release . . 

. 
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time sufficiently prolonged that whenever this gagement with a contact strip as the contact 
relay is energized it remains operative for a strips 60 and 61 the slow - to - release relay in cir 
period sufficient to insure a control operation of cuit with the contact strip so engaged by the 
not less than a predetermined period of time . brush will be energized . However , where my 
Thus where , as in the present instance , the slow - 5 novel apparatus is employed to prevent wheel 
to - release relay SR3 is arranged to control the sliding in the course of a braking operation by 
supply of fluid under pressure to a brake cyl either releasing the braking means operative 
inder as Ca , energization of this slow - to - release during such a braking operation or reducing the 
relay will initiate release of the braking means retarding forces established by operation of the 
of which the cylinder Ca is a part ( or will re - 10 braking means , the device may be arranged to 
duce the effectiveness of such braking means ) prevent energization of the slow - to - release re 
and will maintain this braking means released lays except during a braking operation by pro 
( or reduced in effectiveness ) for not less than a viding a control device such as the switch 80 , 
predetermined period of time irrespective of how Fig . 5 . In the present instance the switch 80 
long the armatures 31a and 40a remain in en - 15 is pressure - responsive and is connected to the 
gagement with their co - operating contacts , this pipe Pa through a pipe 8 ! ahead of the valve 
being due to the fact that energization of the 75 so that so long as there is fluid under pres 
slow - to - release relay SR3 initiates an opera sure in the pipe Pa ( which condition will pre 
tion which is not interrupted until release of vail so long as a braking operation is in progress ) 
the slow - to - release relay SR3 . If the circuit is 20 the switch 80 will be closed . The switch 80 , as 
closed to the winding 67 of the relay SR3 for shown , may be conveniently arranged in the con 
but a short time the operation under control of ductors 500 and 52a to thereby disconnect spring 
the relay SR3 will proceed for a period of time contacts as 58 and 59 from relays as SRia and 
equal to the time of relatively brief energization SR20 so long as the switch 80 was opened , which 
of the winding 67 plus release time of the relay 25 condition would prevail until fluid under pres 
SR3 , and since the energization will be relatively sure was supplied through the pipe Pa to the 
brief the control operation will proceed for sub brake cylinder ca during a braking operation . 
stantially the period of time represented by the Hence , the relays as SRia and SR2a could only 
release time of the relay SR3 . In any event , be energized when a braking operation was in 
however , the control operation will proceed for 30 progress which , in the present arrangement , is 
a period of time equal to the period for which the only time such relays need be energized . 
the winding 67 is energized plus the release time There might also be conditions where it would 
of the relay SR3 . be desirable to interrupt relative rotation be 

Therefore by providing the relay SR3 with a tween rotors as 15 and 16 , except when these 
release time sufficiently prolonged that a con - 35 rotors were to be utilized to effect a control 
trol operation of not less than a predetermined operation , as where the control operation brought 
period will proceed each time the relay SR3 is about by predetermined operation of the rotors 
energized it is possible to avoid objectionable 15 and 16 relative to each other is the release 
alternate initiation and interruption of a control of braking means or the reduction of the retard - : 
operation such as might result from the utiliza - 40 ing force established by operation of such means , 
tion of an arrangement such as shown in Fig . 1 . the rotors would be rendered operative only when 
Thus where the control operation is the release a braking operation is in progress . To this end 
( or reduction in effectiveness ) of the braking a fiuid - responsive clutch 82 would be interposed 
means of railway equipment , objectionable al - between the flexible shaft as 23a and a shaft 
ternate release and application of the braking 45 corresponding to the shaft 22 , and another fluid 
means will be avoided . Of course , even in this responsive clutch 83 would be interposed between 
arrangement alternate release and application the flexible shaft as 26a and the shaft as 18 . 
of the braking means might occur under a con A pipe as 84 connected to the pipe Pa ahead of 
dition where the winding 67 was only momen the valve 75 leads to the clutch 82 through a 
tarily energized and where , at the expiration of 50 branch pipe 85 and to the clutch 83 through a 
the release time of the relay SR3 , both the ar branch pipe 86 so that whenever fluid under 
matures 37a and 400 would not be engaging pressure is supplied to the brake cylinder as ca 
their cooperating contacts , but wherein such en through a pipe as Pa the clutches 82 and 83 are 
gagement of the armatures would be effected engaged to thereby connect a rotor as 15 with a 
shortly after release of the relay SR3 which 55 flexible shaft as 23a and a rotor as 16 with a 
would again result in energization of the relay flexible shaft as 26a . 
SR3 and which would of course bring about an As will be apparent to those skilled in the art , 
other release of the braking means . a switch such as the switch 80 may be employed 

Release of the braking means by the arrange with or without clutches as 82 and 83 and like 
ment illustrated in Fig . 5 is effected whenever 60 wise clutches as 82 and 83 could be employed 
the relay SR3 is operative for when this relay with or without a switch as 80 , the use of these 
is operative the armature 71 thereof is engaged devices being dictated by the conditions under 
with the contact 13 whereupon circuit is closed which my novel apparatus is used . 
from the ground at T2 , through armature 71 , A further modified form of my invention is 
contact 73 , conductor 79 , winding 76 , conductor 65 shown in Fig . 6 and herein a switch Sh is pro 
77 , battery B3 to ground at 78 , which energizes vided which is similar to the switch S and which 
the solenoid 74 and operates the valve 75 to includes rotors that in the present instance may 
close off the supply of fluid under pressure to be operated at rates proportionate to the rates 
the brake cylinder ca and vent this cylinder to . of rotation of wheels of railway equipment 
the atmosphere . 70 through flexible shafts as 235 and 260 that cor 

It has been explained heretofore that there . respond to the shafts 23 and 26 . 
may be relatiye movement between rotors as 15 A source of current BIO is provided and a 
and 16 even in normal operation of railway conductor 480 leads from this source of cur 
equipment and it has also been explained that rent to a terminal in the switch Sb correspond 
whenever a brush such as the brush 64 is in en - 76 ing to the terminal 49 in the switch S . Conduc 
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tors 500 and 526 respectively lead from termi - circuit to conductor 92 and through winding 456 , 
nals in the switch Sb corresponding to the ter - conductors 446 , 90 and 425 , circuit is closed back 
minals 51 and 53 in the switch S . ' The conductor to the source of current Bib whereupon the 
500 leads to a terminal 87 while the conductor winding 45b of relay SR20 is energized and the 
526 leads to a terminal 88 . Three slow - to - re - : 5 armature 400 is engaged with the contact 395 . 
lease relays SRI ) , SR2D and SR30 are provided . . . In the operation of the device when the brush 

A conductor 427 leads from the source of cur - . . in the switch Sb corresponding to the brush 64 
rent as the battery Bib to a terminal 435 and a in the switch s moves from engagement with 
conductor 460 leads from the terminal 435 to one contact strip in the switch Sb , similar to the 
one end of the winding 476 of slow - to - release 10 - contact strips 60 or 61 , as the case may be , in a 
relay SR1b , a conductor 89 connecting the other period of time such that the slow - to - release re 
end of this winding to the terminal 87 . A con - lay in circuit with the first of the so engaged 
ductor 90 leads from terminal 430 to a terminal strips is still operative at the time the brush 
91 and a conductor 445 leads from the terminal engages the other of the contact strips , circuit 
91 to one end of the winding 45b of the slow - to - : 15 will be closed to the terminal 94 . . . 
release relay SR20 , a conductor 92 leading from : Thus , if the slow - to - release relay SRID were 
the other end of this winding to the terminal 88 . the first of the two relays to be energized and is 
A conductor 132 interconnects the armature 376 the one which remains operative , then the arma 
with the terminal 88 . A conductor 93 leads from ture 376 thereof . is engaging the contact 365 
the contact 365 to a terminal 94 . A conductor 20 wherefore when the brush engages the one of 
95 interconnects the armature 40 with the ter - the contact strips that closes circuit to conductor 
minal 87 while a conductor 96 interconnects the 526 , circuit will be closed from terminal 88 
contact 395 with the terminal 94 . A conductor through conductor 132 , armature 37b , contact 
700 leads from the terminal 94 to one end of : 365 and conductor 93 to terminal 94 . At this 
the winding 675 of the slow - to - release relay SR35 25 same time the winding 450 will be energized 
and a conductor 686 . leads from the other end to engage the armature 400 with the contact 
of this winding to the terminal 91 . The arma . . . ? 396 and if therefore the brush similar to the 
ture 710 of the relay SR35 is grounded as in brush 64 moves from engagement with the sec 
dicated at 725 while the contact 73b is connected ond of the contact strips to be engaged into en 
through a conductor 795 to one end of the wind - 30 gagement with the first of the contact strips to 
ing 766 of a solenoid 746 , the other end of this . be engaged prior to the time the relay SR20 
winding being connected through a conductor releases , flow of current to the terminal 94 will 
77b to a source of current as the battery B36 be established from terminal 87 , through con 
which is grounded as at 186 . : , ductor 95 , armature 406 , contact 396 and con 

So long as the slow - to - release relays SRIB , 35 : ductor 96 . 
SR2b and SR35 are operative the armatures 376 , In either event it will be noted that when 
400 and 710 are respectively engaged with the both the slow - to - release relays SRID and SR20 . . . 
contacts 365 , 397 and 13b . are operative circuit is closed to the terminal 94 
. In the switch Sb there is a brush similar to the from the source of current Bib through con 

brush 64 and contact strips similar to the con - 40ductor 485 and switch Sb and either through . 
tact strips 60 and 61 . When this brush engages conductor 500 , terminal 87 , conductor 95 , arma 
a contact strip similar to the contact strip 60 . ture 406 , contact 396 and conductor 96 or 
circuit is closed from the conductor 486 to the through conductor 52b , terminal 88 , conductor 
conductor . 505 and when this brush engages : a 132 , armature 37b , contact 36b and conductor 93 . 
contact strip similar to the contact strip 61 cir - From terminal 94 . circuit is closed through con 
cuit is closed from the conductor 486 to the con ductor 705 , winding 67b and conductors 685 , 90 
ductor 525 . and 426 back to the source of current Bib where 
When circuit is closed from the source of upon the slow - to - release relay SR3b is rendered 

current as the battery Bib through conductor . operative to attract its armature 710 into en 
485 ; switch sb , conductor 500 to terminal 87 , 50 gagement with the contact 736 whereupon cir 
and through conductor 89 , winding 476 and con cuit is closed through the winding 765 of the 
ductors 465 and 426 back to the source of cur . solenoid 745 from ground at 725 through arma 
rent Bib , the slow - to - release relay SR16 is en - ture 716 , contact 13b , conductor 795 , winding 
ergized and the armature 375 thereof is engaged . 765 and conductor 77b to the source of current 
with the contact 366 . In normal operation this : 55 as the battery B36 and to ground at 186 . This 
does not close circuit to the winding 676 since energizes the winding of the solenoid 746 which 
circuit to the conductor 52b is not closed at the may be arranged to operate a combined vent and 
same time circuit to the conductor 506 is closed check valve similar to the combined vent and 
and therefore the engagement of the armature check valve 15 , Fig . 5 , and thereafter a control 
375 with the contact 365 does not close circuit en operation will proceed in the manner described 
from terminal 88 through conductor 132 , arma - in connection with the description of Fig . 5 . 
ture 376 , contact 365 , conductor 93 to terminal . The arrangement shown in Fig . 6 is quite simi 
94 . While closing of circuit to conductor 500 lar to that shown in Fig . 5 but has an advantage 
also closes circuit to conductor 95 , circuit is not over the arrangement shown in Fig . 5 in that 
closed through armature 400 , contact 396 and as the relay SR3b starts to energize as soon as a 
conductor 96 to terminal 94 unless relay SR25 is brush similar to the brush 64 engages a second 
operative to engage armature 400 with con - contact strip , while the slow - to - release relay en 
tact 396 . ergized by engagement of the brush with the 
When circuit is closed to conductor 526 , it is first of the strips is still operative , whereas in 

also closed to terminal 88 : and in normal opera - 70 the arrangement shown in Fig . 5 it is necessary 
tion this does not close circuit through conductor : that the relay in circuit with the second of the 
132 , armature 370 , contact 365 and conductor strips so engaged be energized before circuit 
93 to terminal 94 for at this time armature 376 to slow - to - release relay SR3 is closed . In other 
will be disengaged from contact 365 . However , respects the arrangements shown in Figs . 5 and 
closing of circuit to conductor 526 also closes 70 . 6 operate in an identical manner . 
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The form of my invention shown in Fig . 7 ing 102 for a predetermined period of time , the 

may be used either with the arrangement shown armature 99 is attracted from engagement with 
in Fig . 5 or the arrangement shown in Fig . 6 . the contact 100 into engagement with the con 
If used with the arrangement shown in Fig . 5 , tact 106 and thereupon circuit is closed from 
the conductor 70c , Fig . 7 , would lead from a con - 5 . ground at 105 through the source of current B4 , 
tact corresponding to the contact 36a to wind conductor 104 , winding 102 , conductor 103 , ter 
ing 67c and through conductor 68c and battery minal 97 , conductor 98 , armature 99 , contact 106 , 
B2c to ground at 690 . If used with the arrange conductor 107 to fixed contact 108 and through 
ment shown in Fig . 6 , the conductor 700 would movable contact 109 to ground at 110 whereby 
lead from a terminal corresponding to the ter - 10 a stick or holding circuit is closed through wind 
minal 94 , Fig . 6 , through winding 67c , conductor ing 102 to maintain the relay SEI energized . 
68C and the conductor shown in broken lines Such disengagement of armature 99 from con 
and indicated by c in Fig . 7 to a terminal corre tact 100 breaks circuit to winding 76C where 
sponding to the terminal 91 and in this in - fore , the solenoid 74c is rendered inoperative : 
stance conductor 68C would not be connected to 15 The solenoid 74c will remain inoperative and 
a source of current as B2C as shown in full . no further control operations will be effected 
lines in Fig . 7 . Thus in the arrangement shown until the stick circuit through winding 102 is 
in Fig . 7 the slow - to - release relay SR30 is en broken . This stick circuit can only be broken 
ergized whenever an abnormal condition exists . by manually disengaging the movable contact 
and the energization of this relay engages the 20 109 from the fixed contact 108 and this will not 
armature llc with the contact 13c to ground the be done until the reason why circuit remained 
conductor 101 . . . closed to the winding 76c for greater than a 

In the present instance the conductor lor leads predetermined period of time has been ascer 
to a terminal 97 and when conductor 101 is tained . Thus by the arrangement shown in Fig . 
grounded circuit is closed through a conductor 25 7 my device may be rendered inoperative until 
98 , armature 99 , contact 100 , conductor 790 , manually rendered operative and this will occur 
winding 76c , conductor 77c , through the source whenever a control operation is prolonged for 
of current B3C to ground at 78C . The winding greater than a predetermined period of time . 
76c is part of a solenoid 74c which corresponds Obviously it will be advantageous to indicate 
to , is for the same purpose as , and operates in the 30 the disengagement of the armature 99 from the 
same manner as the solenoids 74 and 746 . contact 100 and the engagement thereof with - If in the operation of the arrangement shown the contact 106 . Hence the slow - to - release ener 
in Fig . 7 . the solenoid 74c is maintained opera gize relay SET is provided with another arma 
tive for more than a predetermined period of ture 11 that is adapted to engage the contact 
time , then circuit thereto is broken . The pre - 35 35 112 simultaneously with the engagement of the 
determined period of time for which the sole armature 99 with the contact 106 . The arma noid 740 may continue to be operative will be ture 11 is grounded as indicated at 113 and a 
of sufficient length to enable an intended con conductor 114 leads from the contact 112 to a trol operation to be completed . Such a control terminal 115 . Thus circuit is closed to terminal operation , as explained above , may be release 40 0 115 each time a stick circuit is closed for re of braking means or a reductiton in the effective lay SEI . . ness of such means . When , however , operation A circuit from ground is closed from the ter 
of the solenoid 74c is not interrupted at the minal 115 through conductor 116 , a visible sig end of such predetermined period of time , the nal such as the lamp L and conductor 117 to a control operation should nevertheless be inter - 45 source of current as the battery B5 each time rupted because this will be indicative of an in terminal 115 is grounded by the engagement of 
advertent and improper condition . To this end armature 111 with contact U2 , said source of cur a slow - to - energize relay SEI is provided and rent B5 being grounded at 118 . A conductor 
the aforesaid armature 99 and contact 100 . are 119 leads from the terminal 115 to an audible a part of this relay . : 50 signal such as the buzzer N which is connected The slow - to - energize relay SEI includes a to a source of current as the battery B6 through winding 102 , one end of which is connected to a conductor 120 , said battery being grounded as the terminal 97 through a conductor 103 , the indicated at 121 , Thus the buzzer N is rendered other end of this winding being connected to a operative each time terminal 115 is grounded . 
source of current as the battery B4 through a 53 Thus the visible signal L and the audible sig conductor 104 , said battery being grounded at nal N are rendered operative whenever the sole 105 . The slow - to - energize relay SEI is such noid 74c is rendered inoperative by the disen 
that the armature 99 thereof is not attracted u gagement of the armature 99 from the contact from engagement with the contact 100 into en - . 100 . While it may be advantageous to maintain gagement with the contact 106 until a predeter - 60 00 both the audible signal N and the visible signal mined time after circuit to the winding 102 of L operative once circuit thereto is closed , there this relay has been closed by the engagement may be circumstances where it will be desirable of armature Tic with contact 73C . ' 
. Thus when the armature lic is engaged with . to interrupt circuit to one or the other or both 

of these signals and to this end a manually op the contact 73c to apply ground on the wind - 05 01 
ing 76c and thereby render the solenoid 74c oper erable switch may be provided for this purpose , 
ative , circuit is also closed from ground at 72c such a switch being indicated at 122 and being 
through armature zic , contact 730 , conductor provided in the conductor 119 to enable the audi 
101 , terminal 97 and thence through conductor ble signal N to be rendered inoperative by the 
103 , winding 102 and conductor 104 to battery 70 manual opening of this switch . Of course , a 
B4 and ground at 105 . This energizes winding similar switch could be provided in the conductor 
102 but the armature 99 of the relay SEI is not 116 to render the visible signal L inoperative or 
attracted until circuit has been closed through such a switch could be provided in the conduc 
the winding 102 for å predetermined time . When , tor 114 so that both of the signals could be ren 
however , circuit remains closed through the wind - 75 dered inoperative if desired . 
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The arrangement shown in Fig . 8 is similar . 67d of slow - to - release relay SR3d since circuit 

to that shown in Fig . 6 except that the arrange - to conductor 52d is not closed at this time . Cir 
ment shown in Fig . 8 enables a single source of cuit is also closed from terminal 87d through con 
current to be utilized and a different type of ductor 95d to armature 40d which however at 
switch is employed . : 5 this time is disengaged from contact 39d where 

The switch shown in Fig . 8 includes a shaft fore circuit is not closed to the winding 67d . 
18d suitably journaled in the switch housing ( not If , however , the spring contact 64d moves from 
shown ) and this shaft is to be connected to a engagement with the contact strip 60d into en 
flexible shaft or the like corresponding to the gagement with the contact strip 61d prior to the 
flexible shaft 26 . A shaft 17d is also provided 10 time slow - to - release relay Srid has released its 
and which is also to be journaled in suitable armature 37d , then circuit is closed from the 
bearings in the switch housing and a flexible source of current Bid through conductors 134 and 
shaft similar to the flexible shaft 23 is to be 48d , spring contact 124 , disc 123 , conductor 131 , 
connected thereto . The flexible shafts used with spring contact 64d , contact strip 61d , conductor 
the shafts 110 and 18d , Fig . 8 , are to be ar - 16 63d , disc 125 , spring contacts 127 and conductor 
ranged , for example , to cause these shafts to 52d to terminal 88d . From terminal 88d circuit 
rotate at rates proportionate to the rates of ro is closed through conductor 132d , armature 310 , 
tation of , and in the same direction as , differ contact 36d , conductor 93d to terminal 94d . Cir 
ent wheels of railway equipment or the like , al cuit is also closed at this time from terminal 88d 
through these shafts need not necessarily rotate 20 through conductor 92d , winding 45d and conduc 
in the same direction as the wheels . tors 44d , 900 and 42 d back to the source of cur 

In this switch a conductive disc 123 is mount . rent Bid wherefore the winding . 45d of relay 
ed on the shaft 18d but insulated therefrom and SR2d is energized . If , therefore , the spring con 
stationary spring contacts 124 engage this disc , . tact 64d moves from engagement with the con 
Conductive discs 125 and 126 are mounted on 25 tact strip 61d into engagement with the con 
but insulated from the shaft 17a , and stationary tact strip 60d prior to the time relay SR2d has 
contacts 127 and 128 respectively engage the discs released its armature 40d , circuit will be closed 
125 and 126 . A plate 129 of insulating material from terminal 870 ( to which circuit will be closed 
is also fast on the shaft ind and carries con in the manner above described ) through conduc 
tact strips 60d and 61d spaced from each other 30 tor 95d , armature 40d , contact 39d and conductor 
and of an extent similar to the contact strips 96d to terminal 94d . 
60 and 61 . A spring contact 64d is carried by In either event when circuit is closed to ter 
the bracket 130 , fast on the shaft 18d , and this minal 94d , winding 67d is energized , current flow 
spring contact is adapted to successively engage ing from terminal 94d , through conductor 70d , 
the strips 60d and 61d in a manner similar to 35 winding 67d and conductors 68d , 135 , 900 and 42d 
that in which the brush 64 engages the contact back to the source of current Bid whereupon 
strips 60 and 61 . The spring contact 64d is slow - to - release relay SR3d is energized . 
connected to the disc 123 through a conductor : Slow - to - release relay SR3d is similar to and 
131 . The contact strips 60d are connected to the operates in the same manner as slow - to - release 
disc 126 through a conductor 62d while the con - 40 relay SR3 and when energized attracts its arma 
tact strips 61d are connected to the disc 125 ture Tid into engagement with contact 73d where 
through a conductor 63d . upon circuit is closed from the course of current 

In use the shafts 17d . and 18d are operated at Bid through conductor 134 , terminal 133 , conduc 
rates proportionate to the rates of rotation of tor 72d , armature Tid , contact 73d , conductor 
different wheels on railway equipment or the like 45 77d , winding 76d and conductors 194 , 135 , 800 
and so long as the relative rotation between these and 42d back to the source of current Bld . This 
shafts is such that the spring contacts 64d do renders solenoid 74d operative and this solenoid 
not disengage one of the contact strips 60d or 61d operates in the manner above described with ref 
and engage the other of the contact strips in a erence to solenoid 74 to operate a valve similar to 
time equal to or less than the release time of the 50 the valve 75 for the purpose and in the manner 
slow - to - release relays SRid and SR2d , the slow - above described . 
to - release relays SRid and SR2d are not opera A modification of the form of the invention 
tive simultaneously , wherefore circuit is not shown in Fig . 8 is illustrated in Fig . 10 , the dif 
closed to the slow - to - release relay SR3d . When ference between Figs . 8 and 10 residing in the 
however , the spring contact 64d disengages one 55 form of switch employed . 
contact strip 60d or 6id and engages the other . In the form of the invention shown in Fig . 10 
contact strip prior to the release of the slow - to - shafts lie and 18e are suitably journaled in bear 
release relay energized by the engagement of the lings in the switch housing ( not shown ) and flex 
spring contact with the first of such strips , then i ble shafts , corresponding to the flexible shafts 23 
circuit is closed to the slow - to - release relay SR3d . 60 and 26 , are connected to the shafts Ile and 18e 
Assuming that the spring contact 64d is en so that they may be rotated at rates proportionate 

gaging contact strip 60d , as shown in Fig . 8 , then to the rates of rotation of , and in the same direc 
circuit is closed from the source of current Bid : tion as , the wheels of railway equipment or the 
through conductor 134 to terminal 133 and from like although , here again , the shafts need not 
there through conductor 480 to spring contact 65 rotate in the same direction as the wheels . The 
124 and thence through disc 123 , conductor 131 , shaft 18e however carries a substantially cup 
spring contact 64d , contact strips 60d , conductor shaped member 130e of insulating material and 
62d , disc 126 , spring contacts 128 and conduc - contact strips 60e and ble are mounted on the 
tor 50d to terminal 87d . From terminal 87d inner periphery of the member 130e , said strips 
circuit is closed through conductor 89d , wind - 70 being of a length similar to and being spaced 
ing 47d and conductors 460 and 42 d back to similarly to the contact strips 60 and 61 in the 
the source of current Bid whereupon slow switch s . A conductor 63e connects the strip Gle 
to - release relay SRid is rendered operative to en with a disc 125e , similar to the disc 125 and on 
gage the armature 370 thereof with contact 36d . " . which the brush 127e bears . A conductor 62e in 
This however does not close circuit to the winding 75 terconnects the strip 60e with a disc 126e , similar 

) 

G + : ) : 

; 
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to the disc 126 and on which the brush 128e bears . through conductor 92f and winding 45 ) , back 
An annular body 129e , fast on the shaft 17e , is dis through conductors 444 and 424 to the source of 
posed within the substantially . cup - shaped mem - . current Bif whereupon slow - to - release relay 
ber 130e and carries a brush 64e that is urged SR2f is energized and the armature 40f is en 
outwardly by a spring 136 so that the brush 5 . gaged with the contact 39f . This however does 
will successively ride over the contact strips 60e not close circuit to the winding 47f if the high 
and ble upon relative rotation between the shafts portions of the cam surfaces 140 and 141 are still 
17e and 18e . A conductor 131e interconnects the opposite each other , 
brush 64e with the disc 123e similar to the disc If , however , the relative rotation between the 
123 , and on which the brush 124e bears . 10 shafts 17f and 18f is such that immediately after 
The switch shown in Fig . 10 operates in a man the high portions of the cam surfaces 140 and 141 

ner similar to that hereintofore described and have been aligned with each other the cam sur 
could be used in place of any of the switches thus faces move into relationship shown in Fig . 11 , 
far described . If this were done , for example in then the contact 64f engages the contact 60f 
so far as Fig . 8 is concerned , the conductor 48e 13 and thereupon circuit is closed from the source 
would lead to a terminal similar to the terminal of current Blf through conductor 134f , terminal 
133 , Fig . 8 , while the conductors 50e and 52e 1337 , conductor 48f , contact 64f , contact 60f , con 
would respectively lead to terminals correspond - . ductor 50f to armature 40f . If the contact 641 
ing to the terminals 870 and 88d , Fig . 8 . It is ob engaged the contact 60f prior to the time the 
vious that with the switch shown in Fig . 10 con - 20 slow - to - release relay SR2f has released the 
nected in this manner it would operate similarly armature 404 from the contact 394 , then circuit 

shown in Fig . 8 to bring about a . is closed through conductor 6Gf , winding 471 , and 
control operation in the above described manner . conductors 461 , 904 and 424 back to the source 

A further modified form of my invention is of current Blf whereupon slow - to - release relay 
shown in Fig . 11 and herein a somewhat different 26 . SRIf is energized and armature 37f thereof is 
circuit and a somewhat different switch are illus - engaged with contact 364 . 
trated . The circuit shown could be used with . Hence if the relative rotation between the 
any of the switches thus far described and the shafts 17f and 18f continues and the high por 
switch shown herein could be used with any of tions of the cam surfaces 140 and 141 move into 
the circuits thus far described . In the form of 30 alignment with each other prior to the time the 
my invention shown in Fig . 11 , shafts 177 and 184 slow - to - release relay SRif has released armature 
are provided which in the manner previously de 37f from contact 36 ) , then circuit is closed to 
scribed may be connected to the wheels of rail terminal 88f in the manner above described 
way equipment to rotate at rates proportionate and from terminal 88f through conductor 132f , 
to the rates of rotation of such wheels and in the up d in the 35 armature 37f , contact 367 , conductor 101 , wind - . 
same direction , if desired . ing 67f , and conductors 68f , 1359 , 90f and 42f 

A cam member 138 is slidably but non - rotat . . . back to the source of current Blf whereupon 
ably mounted on the shaft 18f while a cam mem slow - to - release relay SR3f energizes . 
ber 139 is fast on the shaft 177 . The cam mem It will be apparent from the foregoing de 
bers 138 and 139 have complementary cam sur - 40 scription that the arrangement shown in Fig . 11 
faces 140 and 141 and a spring 142 , disposed requires the successive engagement of two slow 
about the shaft 18f between the cam member 138 to - release relays in less time than the release 
and the collar 143 fast on this shaft , urges the times of such slow - to - release relays in order that 
cam surfaces 140 and 141 into cooperating rela the slow - to - release relay SR3f will be operative . 
tion . When the cam surfaces are cooperating 45 ating 45 Hence this arrangement requires that the need 
with each other in the manner shown in Fig . 11 for a control operation be prevalent for a greater 
the cam member 138 permits the rider 137 to period of time than any heretofore described . 
assume the position shown wherein the contact When , however , the slow - to - release relay SR3f 
64f , controlled by the rider 137 , engages the con is energized it operates in a manner similar to 
tact 60f . However , if the cam surfaces move 50 that described with reference to the slow - to 
relative to each other so that the high portions release relay SR3 , Fig . 5 , and the solenoid 74f is 

rendered operative to operate a valve similar of the cam surface 140 are opposite the high por 
tions of the cam surface 141 , then the cam mem to the valve 75 , Fig . 5 , or to bring about any 

other desired control operation , circuit being ber 138 engages the rider 137 and moves the con 
tact 64f from engagement with the contact 60f 59 55 closed to the winding 767 of the solenoid 74f so 
into engagement with the contact 61f . long as slow - to - release relay SR3f is operative 
Assuming that the shafts 116 and 18f have from the source of current Bif through conductor 

been rotating at substantially the same rate and 1344 , terminal 1337 , conductor 727 , armature 11f , 
that the cam surfaces 140 and 141 are cooper contact 737 , conductor 71 ) , winding 76f and back 
ating with each other in the manner shown in 60 through conductors 794 , 1358 , 99f and 42f to the 
Fig . 11 , then the contact 64f engages the con source of current Bif . . 
tact 60f and circuit is closed from the source of A still further modified form of switch is 
current Bif through conductor 1341 , terminal ' shown in Fig . 13A and herein shafts 17g and 189 
133 ) , conductor 48f , contact 649 , contact 60f , con - - - are provided which are adapted to be operated at 
ductor 50f , to armature 40f which at this time to rates proportionate to the rates of rotation of 
will be disengaged from contact 39f and hence wheels of railway equipment or other rotative 
circuit is not closed in this instance to any of devices to be controlled , and hence these shafts 
the slow - to - release relays SRIJ , SR2f or SR3f . . are similar to corresponding shafts previously 
When , however , the high portions of the cam 7o described . Three discs 1239 , 125g and 1269 are 

surfaces 140 and 141 are cooperating with each mounted on the shaft 18g to rotate therewith 
other , circuit is closed from the source of cur but these discs are insulated from this shaft . 
rent Blf through conductor ( 34f , terminal 133f , Brushes 1249 , 1279 and 128g respectively bear on 
conductor 48f , contact 647 , contact 61f , conductor · these discs and conductors 489 , 529 and 50g are 
52f to terminal 88f and from terminal 88f 75 respectively connected to these brushes . These 
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conductors correspond to the conductors herein - ' when there is relative rotation between the shafts 
above described and numbered 48 , 52 and 50 , and the members mounted on these shafts , the 
both with and without suffixes . Contact strips contacts 645 and 64h move from engagement 
609 and 61g are carried by the shaft 18g as are with one cooperating contact into engagement 
flexible plates 1299 and 129g ' . The contact 5 with the other cooperating contact in a rela 
strip 61g is connected to the disc 125g by a con - tively rapid manner for when there is appreciable 
ductor 639 , the contact strip 60g is connected to relative rotation between the shafts as 178 and 
the disc 126g by a conductor 62g , while the flex - 18f it is indicative , in the present instance , of a 
ible plates 1299 and 129g ' are connected to the wheel sliding condition and therefore a control 
disc 123g by a conductor 131g . A plate 145 is 10 operation is to be initiated . Of course , due to 
fast on the shaft 17g and carries a pair of rollers sharpness of the inclination between the two 
146 and 147 , of which roller 146 is successively different cam surface levels of a device shown in 
engageable with plungers 148 and 149 in the disc Fig . 13 , the shift of contact 64h from either con 
150 that is fast on the shaft 18g . The roller 147 tact 60h or 61h to the other will occur more 
is a balance roller to avoid unnecessary vibration 15 rapidly than in the arrangement shown in Fig . 
in the device . 11 for the same difference in the rates of rota 
When the shafts 179 and 18g rotate relative tion between the shafts . Furthermore , it is in 

to each other the roller 146 so successively en - tended that by reason of such sharpness of in 
gages the plungers 148 and 149 and forces these clination between the cam surfaces the contact 
plungers inwardly that first the flexible plate 20 64h will move from either contact 60h or 6in to 
1299 . is engaged with contact strip 609 and then the other , or vice versa , in such time that there 
the plate 129g ' is engaged with the contact strip will be little if any interval between such engage 
61g . When this successive engagement of these ments . 
flexible plates with the contact strips 609 and 619 I n normal operation so long as the contact 64h 
is such that the engagement occurs at intervals 2 remains in engagement with the contact hon 
of time equal to or less than the release time of circuit is closed from the source of battery Bih 
slow - to - release relays in circuit with the con through conductor 134h , terminal 133h , conduc 
ductors 529 and 50g , as above described in con - tor 48h , contact 64h , contact 60h , conductor 50h 
nection with conductors numbered 48 , 52 and 50 , to terminal 87h . This closes circuit to con 
both with and without suffixes , then operation 30 ductor 158 and winding 159 of slow - to - energize 
of a solenoid such as the solenoid 74f ( or the relay SE2 for this complete circuit back to the 
solenoids 31 and 33 ) is brought about for the pur battery BiH through conductor 160 , terminal 
pose hereinabove described , for it will be recog - 161 , conductor 162 , terminal 163 and conductor 
nized that the engagement of the flexible , plate 42h . Relay SE2 being a slow - to - energize relay 
129g with the contact strip 60g closes circuit from 35 may therefore energize in normal operation to 
conductor 489 to conductor 50g . while engage attract its armature 164 from normal engage 
ment of the flexible plate 129g ' with the contact ment with the contact 165 but this is without 
strip 61g clases circuit from conductor 489 to effect in normal operation . Furthermore , when 
conductor 529 . circuit is closed to terminal 87h circuit is also 

The arrangement shown in Fig . 13 differs 40 closed to conductor 168 and terminal 169 . From 
from that hereinabove described inasmuch as terminal 169 circuit is then closed through con 
only one slow - to - release relay is employed to de ductor 95h to armature 166 which remains dis 
termine whether or not a control operation is to engaged from contact 167 until relay R1 is ener 
be instituted . Furthermore , a somewhat differ : gized . Closing of circuit to terminal 169 closes 
ent type of switch is illustrated in Fig . 13 . Ar circuit through conductor 170 , winding 171 of 

The switch shown in Fig . 13 includes shafts slow - to - release relay SR4 , conductor 172 , termi 
17h and 18h similar to shafts IT and 18 and nal 173 , conductor 174 , terminal 161 , conductor 
which are operated similarly to said shafts 17 162 , terminal : 163 and conductor 42h back to the 
and 18 . A cam member 1387 is fast on the source of current Bih . This energizes slow - to 
shaft 18h while a disc . 139h is fast on the shaft 50 release relay SR4 whereupon the armature 175 
17h . The cam member 138h embodies a cam thereof is attracted into engagement with con 
surface 140h including high and low portions . tact 176 . In normal operation the engagement 
A rocker 151 is pivotally mounted at 152 on the of armature 175 with contact 176 is without ef 
disc 139h and includes a rider 153 that is urged fect since circuit will not be closed from source 
into engagement with the cam surface 1409 by of current Blh through conductor 134h , termi 
the action of a spring 154 on ' a plunger 155 , said " nal 133h , conductor 48h , contact 64h , contact 

· spring and plunger being mounted in the shaft 61h and conductor 52h to armature 175 and 
17h as shown in Fig . 13 . A guide 156 is mounted hence relay Ri is not energized , assuming shafts 

" on the disc 139h to insure proper rotation of the . . 17h and 18h are rotating at equal rates . . : : 
rocker 151 with the disc 139h . The plunger 155 cm It has been explained hereinabove that con 
includes a stem 157 on which the rider 137h tact 64h is rapidly disengaged from contact 

: bears . 60h and is almost instantaneously moved into 
When the rider 153 rides on the high part of engagement with contact 61h whenever the 

the cam surface 140h , the stem 157 acts on the rider 153 moves from the high portion of the 
rider 137h to hold the contact 64h in engagement ad cam surface 140h and onto the low portion 
with the contact 60h . When , however , the rider thereof . It has also been stated that in normal 
153 moves onto a low part of the cam surface operation there is apt to be a slight difference 
140h , the stem 157 so cooperates with the rider in the rates of rotation of the wheels to which 
137h that the contact 64h engages the contact the rotating elements as 138h and 139h of the 
61h . 70 switch assembly are respectively connected , due , 

. . . In the switches shown in Figs . 11 and 13 , the for example , to a discrepancy in diameters of 
contacts 644 and 64h may remain in engagement these wheels . Therefore , it may happen that in 
with one or the other of their two cooperating normal operation the contact . 64h will become 
contacts for relatively protracted periods in disengaged from contact 60n and will move into 
normal operation of the device but of course 75 engagement with contact 6ih before the slow 
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to - release relay SR , has been deenergized biy the with contact 202 , upon energization of said relay 
séparation of the contacts 60h and 64h , This R2 , and through conductor 204 to terminal 195 . 
will complete a circuit from source of current Hence , so long as slow - to - energize relay SE2 
Bin through contacts 64n and 6 in to armature does not attract its armature 164 and so long as 
175 , as just described , and thence through con - 5 slow - to - release relay SR does not release its 
tact 176 , conductor 171 , terminal 178 , conduc - armature 182 , the relays Ri and R2 will be held 
tor 179 , winding 180 of relay Ri , conductor 181 , energized . However , upon the energization of 
terminal 173 , conductor 174 , terminal 161 , con - slow - to - energize reiay SE2 ôr the release of 
ductor 162 , terminal 163 , and conductor 42h armature 182 of slow - to - release relay SR4 , at the 
back to the source of current Bih ; whereupon 10 end of a period of operation of this relay , the 
relay R1 is energized . stick circuits for the relays Ri and R2 are broken 

The slow - to - release relay SR4 also includes and thereupon these relays release . 
an armature 182 which remains in engagement So long as the relay R2 remains energized the 
with the contact 183 so long as the armature 175 armature in thereof is held in engagement with 
remains in engagement with the contact 116 , 15 the contact 73h whereupon circuit is closed 
Hence at the time circuit is closed through the through conductor 77h , winding 16h , conductor 
winding 180 of relay Ri , circuit is also closed 79h , terminal 199 , conductor 200 , terminal 163 
from battery Blh through conductor 134h , ter and conductor 42h back to the source of current 
minal 133h , conductor 184 , terminal 185 , con Bin wherefore the winding 76h is energized to 
ductor 186 , armature 182 , contáct 183 , conduc - 20 render the solenoid 14h operative . Solenoid 74h 
tor 187 , armature 164 and contact 165 , inasmuch is similar to solenoids heretofore described bear 
as slow - to - energize relay SE2 is not energized ing this reference character with or without suf 
at this time , and through conductor 188 to ter fixes and therefore energization of the winding 
minal 189 . Since at this time relay RI is ' ener - 16h brings about a control operation as above 
gized , circuit is now closed from terminal 189 , 25 described . . 
through conductor 190 , contact 191 , armature In Figs . 9 and 12 I have illustrated arrange 
192 of relay Ri through conductor 193 to termi ments wherein switches such as those which have 
nal 178 whereupon a stick or holding circuit for been thus far described may be supplemented 
relay RI is established . by means for generating an electromotive force 

As will be shown more fully hereinafter , the 30 upon relative rotation of wheels of railway 
energization of relay R1 is without effect upon equipment or the like , such as the relative rota 
the remainder of the apparatus unless slow - to tion between such wheels as causes operation of 
release relay SR4 maintains its armatures 175 the switches described above . 
and 182 in engagement with their respective con Thus in Fig . 9 I show shafts iti and 19i . A 
tacts 176 and 193 throughout the entire interval 35 bracket 130i is provided on the shaft 13i and car 
between two successive engagements of the con - : ries field pieces Fi and F2 , and an armature A 
tact 64h with contact 60h . During normal op is fast on the shaft 17i for cooperation with the 
eration this interval is always greater than the field pieces Fl and F2 . In Fig . 12 I have dia 
deenergization time of the relay SR4 , so that re - grammatically illustrated an armature Aj and 
lay R1 will be deenergized , as a result of the dis - 10 brushes 213j and 2141 . It will be apparent that 
engagement of armatures 175 and 182 from their upon rotation of the shafts 11i and 1 di relative to 
respective contacts upon deenergization of relay each other that the field pieces Fi and F2 will 
SR4 , prior to the time contact 64h again en rotate relative to the armature À whereupon 
gages contact 60h . Hence , during normal opera - electromotive force will be set up in the arma 
tion the armature 166 of relay RI will be dis - 45 ture A . Upon similar relative movement bé 
engaged from its contact 167 at all times when tween the armature Aj and field pieces corre 
contacts 6on and 64h are in engagement with sponding to the field pieces FI and F2 , Fig . 9 , an 
each other , and therefore circuit is not completed electromotive force will be generated in the 
beyond armature 166 . armature Aj . 
However , when an abnormal condition arises 50 Referring first to the form of the invention 

and the shafts ith and 18h start to rotate rela - shown in Ftg . 9 , a switch similar to that shown 
tive to each other at such a rate that after the in Fig . 8 is employed , said switch comprising the 
contact 64h has engaged the contact 6 1h and en plate 129i of insulating material on which con 
ergized the relay RT the contact 64h is caused tact strips G02 and 6 lž similar to the contact 
to engage the contact 60n prior to the time the 55 strips 600 and 618 , Fig . 8 , are provided to be 
slow - to - release relay SR4 has released its arma . successively engaged with the spring contact 641 . 
tures 175 and 182 , then circuit is closed from Then in the manner described with reference to 
conductor 168 , terminal 169 , conductor 95h , Fig . 8 , circuit is alternately closed from the con 
armature 166 of relay Rl , which relay will be ductor 48i to the conductors 50i or 524 . 
held energized by the above traced stick circuit , 60 Either in the manner disclosed in Fig . 8 or in 
and contact 167 , conductor 194 , terminal 195 , any other suitable way , the conductors 481 , 50i conductor 196 , winding 197 of relay R2 , conduc and 52i will be connected in circuit with devices 
tor 198 , terminal 199 , conductor 200 , terminal 163 which will bring about operation of a slow - to and conductor 427 back to the battery BI , relase relay SR3i , the slow - to - release relay SR3i , whereupon relay R2 is energized . Furthermore , 65 for example , corresponding to the slow - to - re circuit is closed from the source of current Bih 
through conductor 134h , terminal 133h , conduc lease relay SR3a , Fig . 8 . To further illustrate 
' tor 48h , contact 64h , contact 60h , and con how the slow - to - release relay SR3i could be 
ductor 50h to terminal 8th to again initiate en placed under control of circuits of which the 
ergization of slow - to - release relay SE2 through 70 conductors 48i , 50i and 52i are a part , conduc 
conductor 158 as above described . tors 70i and 681 are shown connected to opposite 
The above described energization of relay R2 ends of the winding " 67i of the slow - to - release 

closes a stick or holding circuit therefor from relay SR3i . Such conductors 70i and 68i could 
terminal 189 through conductor - 201 , contact 202 , lead respectively to terminals as 94 and 205 . 
armature 203 of relay R2 which will be engaged 75 Fig . 8 . 
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: When circuit is closed through the winding 671 . this , depending upon conditions , the slow - to - re 
to energize the slow - to - release relay SR3i the lease relay SR3i will release freeing the arma 
armature 71i is attracted into engagement with ture 7li from the contact 731 whereupon the cir 
the contact 73i whereupon circuit is closed from cuit closed by engagement of said armature with 
a source of current as the battery B3i through 5 said contact is opened . If desired , a slow - to 
conductor 78i , terminal 206 , conductor 72i , arma - . release relay could be used in place of the relay 
ture 712 , contact 73i , conductor 79i , terminal 207 , R3 . 
conductor 208 , winding 762 and conductor 774 From the foregoing it will be apparent that the 
back to the battery B3i whereupon the solenoid arrangement shown in Fig . 9 is such that a dual 
74i of which the winding 76i is a part is rendered 10 . source of energization for the winding 767 of the 
operative to bring about a control operation such solenoid 74i is provided and hence if one or the 
as , for example , that brought about upon energi other of the means controlling this dual source 
zation of the solenoid 74d described above . . of energization should fail to operate as in 

It will be recognized that energization of the tended the other may be relied upon to bring 
slow - to - release relay SR3i is brought about by 15 about a control operation . 
rotation of the shafts 177 and 18i relative to each In Fig . 12 a modification of the arrangement 
other , for example , as relative rotation of the shown in Fig . 9 is illustrated and herein a con 
shafts 17d and 18d , Fig . 8 , brings about energi - ductor 217 ) leads from the brush 213j to one end 
zation of the slow - to - release relay SR3d . When of the winding 216j of the relay R3j while a 
such relative rotation between the shafts 177 and 20 conductor 215j leads from the other end of this 
18i occurs there is relative rotation between the winding to the brush 214 ) , 
field pieces Fi and F2 and the armature A . It will be understood that the field pieces of 
whereupon an electromotive force is set up in the generator shown in Fig . 12 are arranged for 
the armature A . A conductor 209 leads from one rotation at a speed proportionate to the rate of 
end of the winding of the armature A to a con - 2 rotation of a wheel of railway equipment or the 
ductor disc 210 mounted on , but insulated from , like while the armature Aj is arranged for ro 
the shaft 177 . while another conductor 211 leads . tation at a rate proportionate to another such 
from the other end of said winding to a conduc wheel and that when the relative rotation be 
tive disc 212 mounted on , but insulated from , the tween these field pieces and the armature Aj is 
shaft 17i . A stationary spring contact 213 bears 30 sufficient to generate an electromotive force that 
on the disc 210 and another stationary spring will cause operation of the relay R3j , the arma 

: contact 214 bears on the disc 212 , A conductor ture 218j of this relay is attracted into engage 
215 leads from the spring contact 213 to one end ment with the contact 219 ] . Thereupon circuit 
of the winding 216 of a relay R3 while a con - is closed from ground at 222 through armature 
ductor 217 leads from the other end of the wind - 35 218 , contact 2191 , conductor 223 , terminal 224 
ing 216 to the spring contact 214 , ; and conductor 225 and through winding 76 ; and 
· Thus an electromotive force set up in the conductor 771 to the source of current as the 
armature A . is impressed on the winding 216 and battery B3j which is grounded as indicated at 
when this electromotive force is of sufficient mag 78 % . The winding 76j is part of a solenoid 74 ; 
nitude , which would be directly proportionate to similar , for example , to the solenoid 74f . The 
to the magnitude of the relative rotation between winding 761 has another source of energization 
the shafts 17? and 18i , relay R3 is energized which is from ground at 12j through armature 
whereupon the armature 218 thereof is attracted 11 ; when it is engaged with contact 73j and 
into engagement with the contact 219 and there thence through conductor 79j , terminal 224 , con 
upon circuit is closed from the source of cur - . ductor 225 and circuit is thereupon closed 

: rent as the battery B3i through conductor 78i , through winding 76j , conductor 77 ) , battery B3j 
terminal 205 , conductor 220 , armature 218 , con - to ground at 78 ) . 
tact 219 , conductor 221 , terminal 207 , conductor ; The armature 71j is part of a slow - to - release 
208 , winding 76i , conductor 71i , and back to the relay SR3j , the winding 671 of which is ener 
battery B3i which affords another source of en - 50 gized from ground at 69 ; through a source of 

. ergization for the solenoid 74i . . : : . current as the battery B2j and conductor 683 , 
: It will be apparent , so long as the relative ro - which is connected to one end of the winding 67 . 
tation between the shafts ( 12 and 18i is great A conductor 70j is connected to the other end 
enough to generate an electromotive force suffi - of the winding 67 ; and may , for example , be led 
cient to effect operation of the relay R3 that cir - Kto a suitable point such as the contact 36a , Fig . 5 , 
cuit will be closed through the winding 761 so that when a ground connection is made to the 
wherefore the solenoid 741 will be maintained contact as 36a in the manner described herein 
operative for the purpose above described . . . above the relay SR3j will be energized . 
. : The arrangement including the relay R3 need As in the case of the arrangement shown in 
not be , but could be , as sensitive , or even more en Fig . 9 , the means for generating an electromo 
sensitive , than that including the slow - to - release tive force is intended to supplement the action 
relay SR3i but preferably is not as sensitive so of a switch which would cause ground to be ap 
that once the relay R3 is rendered operative it plied on the winding 67 ; when an abnormal con 
will bring about and maintain a control opera . . dition such as predetermined relative rotation 
tion , such as is brought about by operation of as between the wheels of railway equipment exists . 
the solenoid 74i , so long as an abnormal condi The two sources of energization for the winding 
tion , indicated by rotation of the shafts 171 and 76j of the solenoid 74j can be used to supplement 
18? relative to each other , is prevalent . Of each other but of course one or the other of such 
course , when the relative rotation between the sources of energization could be used alone if 
shafts 17i and 18i is so reduced that the electro - 70 so desired . 
motive force set up is not sufficient to maintain . There may be instances where it will be de - 
the relay R3 : energized , the relay releases and sirable to render devices under control of switches 
the stick circuit for the winding 762 closed by as S inoperative as where on railway equipment 
engagement of the armature 218 with the con - . it is desired to make an emergency stop in such 
tact 219 will be broken , Either before or after 75 circumstances that it is immaterial whether or 

. 
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not the wheels of the railway equipment may the operation of my novel control apparatus . It 
slide . It will be apparent from the foregoing de - is to be understood , however , that a wide variety 
scription that devices such as those which are of devices might be used in place of slow - to - re 
under control of the switches as S , or means for lease relays and , as an example of other devices 
generating an electromotive force such as shown ? embodying a time factor in their operation and 
in Figs . 9 and 12 , will be provided on each piece . which might be used in my apparatus , I have 
of railway equipment and preferably in associa - shown , in Fig . 14A , three dash pots 231 , 232 and 
tion with each set of wheels on such equipment . 233 as being substituted for the slow - to - release 
Assuming therefore that each piece of railway relays SR1b , SR25 and SR35 , respectively , illus 
equipment , diagrammatically illustrated in Fig . 10 trated in Fig . 6 . 
14 and indicated by C , has two sets of wheels Each of these dash pots as 231 includes a cylin 
thereon , a switch as the switch S , Fig , 2 or the der 234 , a piston 235 , a spring 236 , normally urg 
like will be arranged to be responsive to each set ing the piston outwardly of the cylinder , and a 
of wheels . Such switches are diagrammatically plunger 237 which is preferably the core of a 
shown in Fig . 14 and are indicated by s . 15 solenoid and which is connected to the piston , An 

. . In this instance means under control of the arm 238 pivotally mounted as indicated at 239 
switches S or the like are shown enclosed in hous exteriorly of the cylinder extends through an 
ings H . Combined vent and check valves under opening 240 in the wall of the cylinder and when 
control of solenoids as 74k are provided although the piston 235 is in its inoperative position it is 
of course separate vent and check valves as 29 20 forced against this arm by the spring 236 and en 
and 30 , Fig . 1 , could be utilized . In the present gagement of the arm with the edge of the open 
instance I have diagrammatically illustrated in ing 240 therefore limits outward movement of the 
Fig . 14 solenoids 74k for combined vent and piston in the cylinder . 
check valves , circuits to the windings 7 . 6 % of which A relatively enlarged opening 241 is provided 
are closed through conductors 77k and 79k which , in the piston 235 and is normally covered by a 
for example , could respectively lead to contacts - flap valve 242 which has a relative restricted ori 
as 73d and terminals as 205 , Fig . 8 . fice 243 therein communicating with the opening 

If such an arrangement were used each time : 241 . When the winding 47m , of the solenoid of 
a switch S is operated in the manner hereinabove which the core 237 is a part , is energized , the core 
described upon predetermined relative rotation 30 or plunger 237 is forced in the direction of the 
between the wheels of the set with which the piston 235 whereupon the piston is forced in 
switch S is associated the combined vent and wardly of the cylinder 234 . During such inward 
check valve associated with the solenoid 74k un - . movement of the piston the flap valve 242 is 
der control of the particular switch would be op - force from its normal position with respect to 
erated or , of course , other control operation could 35 the opening 241 whereupon the piston may be 
be effected . forced inwardly of the cylinder 234 rather rapid 

In order to place all of such a plurality of ly . However , when circuit to the winding 47m 
switches S under a common control , a common is broken the spring 236 becomes effective to 
source of current such as the battery B1 , Fig . 14 force the piston 235 outwardly of the cylinder 
is provided . A conductor 226 extends from one 40 234 . During such outward movement of the pis 
terminal of this battery and conductors 42k , ton the flap valve 242 seats over the opening 241 
similar to the hereinabove described conductors and in the present instance air ( it will of course 
42 both with and without suffixes , are connected be understood that it could be any suitable fluid ) 
to this conductor 226 . Likewise conductors 48k , is admitted through the relatively restricted ori 
similar to the conductors 48 both with and with - 45 fice 243 and opening 241 to the area interiorly of 
out sufixes as described herein , are connected to the cylinder and below the piston rather slowly 
a conductor 227 . The conductor 227 leads to a and as a result the piston 235 is slowly forced out 
terminal 228 in the main switch M which includes wardly . This slow outward movement of the 
a blade 229 to which is connected a conductor piston affords a time factor comparable to the 
230 that leads to the other terminal of a source 50 release time of a slow - to - release relay . 
of current as the battery B7 . ' Whenever the piston 235 moves from its nor 

So long as the blade 229 of the switch M is en - mally inoperative position inwardly of the cyl 
gaged with the contact 228 circuit is closed to inder 234 , a spring 244 acting on the arm 238 
the conductors 48 % and 42k and , in the manner pivots this arm toward the pivotally mounted 
above described , upon operation of the switches 65 contact 37m , a block of insulating material 245 
S , when an abnormal condition exists , circuits are being interposed between the arm 238 and the 
closed to the solenoids 74k . When however it is movable contact 37m . Such movement of the 
desired to render the switches S ineffective , the arm 238 engages the contact 37m with the fixed 
blade 229 of the main switch M is disengaged contact 36m . Of course , when the piston 235 re 
from the contact 228 whereupon the conductors turns to its normal inoperative position , it so 
48k are disconnected from the source of current . « moves the arm 238 that the movable contact 31m 
In such an instance whether or not the switches is disengaged from the fixed contact 36m . : 
s tended to close circuit from the conductors as The dash pots 232 and 233 are similar to the 
48k to conductors as 50k and 52k . a control opera dash pot 23 I . , inward movement of the piston of 
tion would not be initiated since the conductors ar the dash pot 232 causing engagement of the mov 
48 % are disconnected from battery . The main able contact 40m with the fixed contact 39m , 
switch M is preferably located at a convenient such inward movement of this piston resulting 
point , desirably to be under control of the opera - from energization of the winding 45m , and like 
tor of the brakes of the railway equipment and to wise energization of the winding 67m causes in 
this end the switch would be provided in the 10 - 7o ward movement of the piston of the dash pot 233 
comotive operating the cars as C , such locomo to cause engagement of the movable contact . im 
tive being diagrammatically illustrated in Fig . 14 . with the fixed contact 73m . Contrawise , the 
and being indicated by D . normal inoperative positions of these pistons dis 
Thus far I have described slow - to - release re - engages the constacts 40m and tim , respectively , 

lays as being used to interpose a time factor in 70 from the contacts 39m and 73m . 
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The form of my invention shown in Fig . 14A winding 67m is energized and movable contact 
operates similarly , to the form of my invention Tim is engaged with fixed contact 73m . The en 
shown in Fig . 6 , which is to say , through a suit - gagement of these contacts closes circuit from 
able switch such as the switch S , Fig . 2 , or an conductor 72m , which may be led to a terminal , 
equivalent switch , circuit is alternately closed 5 similar to the terminal 133 , Fig . 8 , in the con 
from battery Bim and conductor 48m to con ductor 48m , through contacts Ilm and 73m and 
ductor 50m or conductor 52m . The conductor conductor 77m to winding 76m , the circuit being 
50m leads to a terminal 87m while the conduc - completed through the conductors 79m , 135m , 
tor 52m leads to a terminal 88m and when cir - 90m and 42m back to the source of current Bim . 
cuit is closed to these conductors it is also closed 10 Closing of circuit in this manner energizes the 
to these terminals . winding 76m and thereupon renders the solenoid 

It will be understood that so long as the dash 74m operative , the solenoid - 74m corresponding 
pots 231 , 232 and 233 are operative , that is so to , for example , the solenoid 740 , Fig . 6 , to bring 
long as the pistons of these dash pots are out of about a control operation as above described . In 
the normally inoperative position thereof illus - 15 such instance the dash pot 233 will operate simi 
trated in Fig . 14A , that the movable contacts 37m , larly to the slow - to - release relay SR35 to bring 
40m and him are respectively engaged with the about a control operation for at least a prede 
fixed contacts 36m , 39m and 73m . termined time , such time being dependent upon 
: When circuit is closed in the manner herein - . the time required for the piston of the dash pot 
above described to the terminal 87m , circuit is 20 233 to return to its normal inoperative position 
also closed through conductor 89m , winding 41m , which , as explained heretofore , results in sepa 
and conductors 44m and 42m back to the source . ration of movable contact lim from fixed con 
of current Bim whereupon winding , 47m is en - tact 73m . 
ergized and the piston of the dash pot 231 is : It will be seen from the foregoing description 
forced inwardly and movable contact 37m en - 25 that devices other than slow - to - release relays 
gages fixed contact 36m . Such engagement of may be employed but in any event it is important 
contacts 36m and 37m does not necessarily close to employ a device which embodies a time factor 
circuit to the winding 67m , since circuit to con - in its operation so that whenever the force ren 
ductor 52m and terminal 88m is not closed at dering the device operative is interrupted as , for 
the same time that circuit is closed to conductor 30 example , when an energizing circuit therefor is 
50m and terminal 87m , and in normal operation broken , the device will remain operative for at 
circuit will have been broken to the conductor least a predetermined period . Furthermore , de 
50m and the winding 47m will have been deen vices similar to the herein described dash pots or 
ergized to thereby disengage the contacts 36m other equivalent means , but having a time lag 
and 37m prior to the time circuit is closed to 35 interposed in their operative cycle in what might 
conductor 52 m . be called their energizing rather than their re 
When circuit is closed to conductor 52m it is leasing phase , as do the described dash pots , 

also closed to terminal 88m and in normal oper - . might be used in place of the slow - to - release re 
ation as explained above , this does not close cir lays described herein . . 
cuit through conductor 132m , movable contact 40 . It will be understood from the foregoing de 
37m , fixed contact : 36m and conductor 93m to scription that the switch shown in Fig . 2 could 
terminal 94m for at this time contact 31m will be substituted for the switches shown in Figs . 8 , 
be disengaged from contact 36m . 9 , 10 , 11 and 13A or that any one of the switches 
· However , closing of circuit to conductor 52m . shown in these last - named views could be sub 
also closes circuit to conductor 92m and through 45 stituted for each other or the switch shown in 
winding 45m and conductors 46m , 90m and 42m ; Fig . 2 . Furthermore , an arrangement such as 
back to the source of current Bim whereupon the clutches 82 and 83 , Fig . 5 , could be associated 
the piston of dash pot 232 is forced from its nor - . with any of the illustrated switches so that the 
mally inoperative position and movable contact relatively movable parts of the switches would 
40m engages fixed contact 39m . However , since 80 not be driven except at a time when the need 
in normal operation circuit will not be closed to for a control operation might arise , such as , 
terminal 87m at the time contact 40m engages for example , during a braking operation on rail 
contact 39m , circuit is again not closed , in nor - . way equipment when wheel slippage might occur . 
mal operation , to terminal 94m in this instance , . . It will be recognized that the arrangements 
· When , however , circuit is closed to conductor 68 shown in Figs . 11 and 13 avoid relative rotation 
52m and terminal 88m prior to the time movable between switch parts through which an electric 
contact 37m has disengaged contact 36m , which circuit is closed , and that the arrangement shown 
engagement was brought about by the closing of in Fig . 10 insures positive engagement of the 
circuit to terminal 87m , then circuit is closed brush with the contact strips . Furthermore , the 
from terminal 88m through conductor 132m , con - 80 switches such as are shown in Figs . 11 and 13 
tact 37m , contact . 36m and conductor 93m to could be arranged to cause contact closure 
terminal 94m . At this same time the winding through one hundred eighty degrees of rela 
45m will be energized and movable contact 40m tive rotation rather than through ninety de 
will be engaged with fixed contact 39m . If . grees of relative rotation as is effected in switches 
therefore , circuit is closed to conductor 50m and A5 such as shown in Fig . 2 . . 
terminal 87m prior to the time contact 40m dis - It is also to be understood that a switch such 
engages contact 39m , circuit will be closed to as the switch 80 , Fig . 5 , could be provided in the 
terminal 94m from terminal 87m through con various arrangements illustrated so as to prevent 
ductor 95m , contact 40m , contact 39m and con - . energization of the relays or the like in the vari 
ductor 96m . 70 ous circuits except during those times when the 
When circuit is closed to terminal 94m from need for a control operation might arise , the 

either of the sources above described , circuit is disposition of the switch 80 as shown in Fig . 5 
closed through conductor 70m , winding 67m and being typical of such an arrangement . 
through conductors 68m , 135m , 90m and 42m I t will be apparent that the provision of a slow 
back to the source of current Bim whereupon 15 to - release relay such as the slow - to - release relay 
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SR3 , Fig . 5 , will cause a control operation to be effective to decelerate wheels with which my 
effected for at least a predetermined period and apparatus is used and I have also referred to 
that this arrangement avoids a fluttering condi . reducing the effectiveness of such braking means 
tion such as might arise in the use of an arrange in the sense that the braking means are not 
ment such as shown in Fig . 1 as hereinabove 5 entirely released but it will be appreciated that 
explained . the effect is the same in either instance for if 

It is also to be understood that visible signals , the braking means are released they are , by that 
such as the lamp L , Fig . 7 , or audible signals , fact , reduced in effectiveness , which is to say , 
such as the buzzer N , Fig . 7 , could be associated reduced in retarding effect . 
with each of the various arrangements illus - 10 I have herein illustrated a variety of embodi 
trated to indicate that a control operation is in ments of my invention and it will be noted that 
progress . It will be recognized that either or the feature common to the various arrange 
both of such signals could be employed and that ments is the utilization of at least one slow - to 
such signals could be located near the main release relay or equivalent device embodying a 
switch M , Fig . 14 , is so desired . . . 15 time factor in its operation . It is therefore to 

It will likewise be apparent that the provision be understood that the disclosure herein of vari 
of a slow - to - energize relay as SEI , Fig . 7 , af ous embodiments of my invention is by no means 
fords a safety factor for , if a control operation exhaustive for the primary features underlying 
should not be effected in the manner intended , my invention are susceptible of use in many other 
such a relay could be arranged , as is the relay 20 arrangements . 
SEI , to prevent a further control operation being Hence while I have illustrated and described 
effected until the devices effectuating the con - selected embodiments of my invention it is to 
trol operation had been manually rendered oper - be understood that these are capable of variation 
ative as by separating a movable contact as 109 and modification and I therefore do not wish 
from a fixed contact as 108 . 28 to be limited to the precise details set forth 
. : It is also to be understood that while I have , but desire to avail myself of such changes and 
în most instances , shown and described two alterations as fall within the scope of the follow 
slow - to - release relays for controlling operation ing claims . : 
of the means which bring about a control opera I claim ; 
tion , comparable results could be obtained by 30 1 . An apparatus for detecting undesired varia 
employing but one slow - to - release relay . For tion beyond a predetermined range of variation 
example , either the relay SRI or the relay SR2 , . from a desired speed relation among at least two 
Fig . 1 , could be a slow - to - release relay while moving elements , said apparatus including mem 
some other suitable relay , not slow - to - release , bers each adapted to be driven from a different 
could be substituted for the other . In such an 35 one of said elements and adapted to move rela 
instance circuit would be closed to the coils 31 tively upon variation from the desired speed re 
and 33 only when such other relay was rendered lation among said elements , said members in 
operative at a time the slow - to - release relay re cluding means operable to produce a series of 
mained operative . This would also be true if control impulses upon relative movement among 
only the relay SRla or the relay SR20 , Fig . 5 , 40 said members at a frequency proportionate to the 
were a slow - to - release relay , in which instance rate of such relative movement , and means un 
relay SR3 would be rendered operative under der control of means included in said members 
the circumstances described above and circuit and constituted and arranged to produce a goy 
would be closed to windings 31 and 33 as de erning impulse only when the rate of relative 
scribed hereinabove . The foregoing explanation 15 movement among said members and therefore 
illustrates how only one slow - to - release relay the variation from the desired speed relation 
could be used in the various arrangements shown among said elements exceeds a predetermined 
and described herein , it being remembered that rate greater than zero . 
only one such relay need be utilized in the ar 2 . An apparatus for detecting changes in ro 
rangement shown in Fig . 13 . 50 tative speed of at least one of a plurality of ro 

It will also be understood that by providing tative elements at a rate in excess of a certain 
additional rotors , such as the rotors 15 and 16 , rate , said apparatus including members each 
or the like , in the switch s or other of the driven from a different one of the rotative ele 
switches , or equivalent means , and by duplicating ments , means operable by said members upon 
devices described herein , or providing equivalents 55 a change in the rotative speed relation of said 
thereof , in association with such additional rotors elements to produce a series of control impulses 
or the like that my novel apparatus could be at a frequency proportionate to the rate of 
rendered responsive to predetermined relative change in speed relation , and means responsive 
movement among more than two relatively mov only to such frequencies of said control impulses 
able elements , and hence it will be recognized to as are produced when the rate of change in speed 
that while I have described my device as being relation is in excess of a certain rate greater 
responsive to predetermined relative movement than zero and operative in such an instance to 
between two movable elements ( especially two produce a governing impulse . 
associated wheels of railway equipment ) that it 3 . In a device for ascertaining the need for a : 
is capable of much wider application . 05 control operation in response to an undesired 
My invention has been described with particu - variation in a predetermined desired speed rela 

lar reference to preventing wheel sliding in event tion of a pair of moving elements , the combina 
of slippage of a wheel of railway equipment on tion of a pair of movable members adapted to 
the rail on which it normally rolls . However , it be driven one by each of said elements , a pair of 
is to be understood that my invention is sus - 10 electrical circuits , switch means associated with 
ceptible of use to bring about a control operation said . movable members and operable upon varia 
wherever parts capable of movement relative to tion of said elements from said desired speed 
each other are provided . relation to close said electrical circuits alternately 

Furthermore , in describing my invention I at intervals which are reduced as said variation 
have referred to releasing the breaking means 75 from said desired speed relation increases , each 
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of said circuits including a relay and at least one such means are maintained operative for longer 
of said relays being of the slow - to - release type , than said predetermined period of time . . . 
and a control circuit including the switches of 9 . In an apparatus as claimed in claim 7 , a 
said relays in series . slow - to - release relay in the circuit means for 

4 . In a device for ascertaining the need for a 5 maintaining the control operation effecting 
control operation to correct an undesired varia - . means operative for at least a predetermined 
tion in a predetermined speed relation of a pair period of time once such means has been ren 
of moving elements , the combination of a pair of dered operative , and a slow - to - energize relay con 
movable members adapted to be driven one by nected in and energized by the circuit means for 
each of said elements , electrical circuit means , 10 rendering the control operation effecting meansi 
switch means associated with said movable mem - unresponsive to the relays when such control op - . 
bers and operable upon yariation of said elements eration effecting means are maintained operative 
from said desired speed relation to close said for longer than said predetermined period of 
electrical circuit means at intervals which vary time . . 
in a predetermined time relation as said varia - 16 . 10 . In an apparatus as claimed in claim 7 , a 
tion from said desired speed relation increases , slow - to - release relay in the circuit means for 
said circuit means including relay means of the maintaining the control operation effecting 
slow - to - release type , and a control circuit gov means operative for at least a predetermined 
erned by said relay means , period of time once such means has been ren 

5 . An apparatus for detecting an undesired 20 dered operative , a slow - to - energize relay in the 
range of variation from a predetermined desired circuit means for rendering the control operation 
speed relation in two moving elements , said ap effecting means unresponsive to the relays when 
paratus comprising a pair of members one adapt - such control operation effecting means are main 
ed to be driven from each of said elements , a tained operative for longer than said predeter 
pair of circuits each including switch means asso - 28 mined period of time , and means for maintain 
ciated with said members , said members being ing the slow - to - energize relay energized once it is 
operable as an incident to relative movement energized and including a manually operable 
of said members to close said switches alternately switch , the last - named means maintaining the 
at a rate varying with the speed of such relative slow - to - energize relay energized until said switch 
movement , a first slow - to - release relay having its 30 is manually operated . . 
actuating coil in one of said circuits , a second 11 . In an apparatus as claimed in claim 7 , a . 
slow - to - release relay having its actuating coil slow - to - energize relay in the circuit means for 
in the other of said circuits , a final control re - . rendering the control operation effecting means 
lay having an actuating coil , and circuit means unresponsive to the relays when such control op 
including parallel shunt circuits controlled re - 38 eration effecting means are maintained operative 
spectively by said first and second relays and for longer than said predetermined period of 
operable when the contacts of either one of said time , and means for indicating that the control 
first or second relays are closed to place said operation effecting means is being thus main . . 
final control relay in circuit with and under the tained unresponsive . . . 
control of the switch means which governs the 40 12 . In an apparatus which includes means for 
other or open one of said first and second relays . . effecting a control operation under control of 
. . 6 . In a detecting and governing apparatus for relative movement between at least two movable 
governing a control operation effecting means , at elements , detecting means including at least two 
least two devices for controlling operation of parts adapted to be driven respectively at speeds 
the control operation effecting means , means for 18 proportionate to the speeds of the respective ele 
rendering said devices operative successively , at ments , at least two electrically operated devices 
least one of said devices having a sustained op for rendering the control operation effecting 
erative period after the means " , rendering the means operative when the devices are operative 
device operative has ceased to be effective there - : simultaneously , spaced contact means on one of 
on , and means operable to render such a control 50 said parts , second contact means on another of 
operation effecting means operative when an said parts , circuit means interconnecting said 
other of the devices is rendered operative during electrically - operated devices and contact means . 
such a sustained operative period . and through which at least one of said devices is 
. 7 . In an apparatus for association with means . energized to be rendered operative when the sec 
for effecting a control operation , electrical means 55 ond contact means engages one of the spaced 
for operating such a control operation effecting contact means and through which at least one 
means , at least two relays having relay contacts : other of the devices is energized to be rendered for controlling current flow to said electrical operative when the second contact means en means , means for energizing said relays suc gages another of the spaced contact means , at cessively , at least one of said relays being a 60 least one of said devices remaining operative for slow - to - release relay , and energizing circuit a predetermined period of time after the second means including said relay contacts and through contact means has disengaged the spaced con which current flow to said electrical means is 
controlled by said relays to bring about opera - ' . : tact means engaged thereby to effect energiza 
tion of the control operation effecting means tion of said device whereby the devices are oper 
when at least one other of said relays is ener V ative simultaneously to effect operation of the 
piped at a time when a slow - to - release relay control operation effecting means when the rela 
remains operative . tive movement between said parts of the detect 

: : 8 . In an apparatus as claimed in claim 7 , means . . ing means is such that the second contact means 
for maintaining the control operation effecting - moves from engagement with the spaced contact 
means operative for at least a predetermined ? means , that is engaged thereby to render oper 
period of time once such control operation ef ative a device which remains operative for a pre 
fecting means has been rendered operative , and determined period of time as aforesaid , and 
means for rendering the control operation ef moves into engagement with another spaced con 
fecting means unresponsive to the relays when 75 tact means to render another of said devices op - . . . 

. 
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erative in a period of time less than said prede movement between said parts of the detecting 
termined period of time , ' . means is such that the second contact means 

13 . In an apparatus for detecting the need for moves from engagement with the spaced contact 
a control operation under control of relative means , that is engaged thereby to render a slow 
movement between at least two movable elements , 5 to - release relay operative , and moves into en 
electrical governing means for governing the de gagement with another of the spaced contact 
sired control operation , at least two relays for means to render another of said relays operative 
effecting current flow to said electrical means in a period of time less than the release time 
when the relays are operative simultaneously , and of the previously energized slow - to - release relay . 
circuit closing means adapted to be operated 10 : 18 . In an apparatus for use with at least two 
under control of the movement of said elements elements capable of movement relative to each 
for rendering said relays operative successively other , directing means including parts respec 
upon relative movement between said elements , tively movable with the respective elements , con 
at least one of said relays being a slow - to - release trol means , control devices interposed between 
relay whereby the relays are operative simultane - 15 the detecting means and the control means and 

' ously to effect operation of the control operation adapted to effect operation of the control means 
effecting means when the relative movement be when at least two devices are operative simul 
tween the elements is such that the circuit clos taneously , said parts having sections thereon se 
ing means renders at least one other of said lectively adapted for cooperation with each other . . 
relays operative at a time when a slow - to - release 20 upon movement of the parts relative to each 
relay remains operative . other when there is relative movement between 

14 . In an apparatus as claimed in claim 13 , the elements , said devices each being respec 
means for maintaining the control operation ef tively connected with selected of the sections to 
fecting means operative for at least a predeter be rendered operative for so long as its associ 
mined period of time once such control operation 25 ated section ' cooperates with other of the sec 
effecting means has been rendered operative . . : tions whereby the devices are rendered operative 

15 . In an apparatus as claimed in claim 13 , successively upon relative movement of the parts , 
means for maintaining the control operation ef at least one of said devices remaining operative 
fecting means operative for at least a predeter for a predetermined time after interruption of 
mined period of time once such means has been 30 the cooperation between its associated section 
rendered operative , and means for rendering the and another section whereby at least two of : said 
control operation effecting means unresponsive to devices are brought into simultaneous operation 
the relays when such control operation effecting to render said control means operative when the 
means are maintained operative for longer than relative movement between said parts causes one 
said predetermined period of time . : : . : 35 of said devices to be rendered operative when a 

16 . In an apparatus as claimed in claim 13 , a deyice is remaining operative for a predetermined 
slow - to - release relay in the circuit means for time as aforesaid . 
maintaining the control operation effecting 19 . In an apparatus for use with at least two 
means operative for at least a predetermined elements capable of movement relative to each 
period of time once such control operation effect - 40 other , detecting means including parts respec 
ing means has been rendered operative , a slow tively moyable with the respective elements , elec 
to - energize relay in the circuit means for render - . ' trically - operated control means , at least two re 
ing the control operation effecting means un lays , the contacts of the various relays being 
responsive to the relays when such means are connected in a series circuit including said con 
maintained operative for longer than said pre - 45 trol : means whereby when the contacts of the 
determined period of time , and means for main various relays are closed simultaneously circuit 
taining the slow - to - energize relay energized once is closed to said control means to render it op 
it is energized and including a manually oper erative , said parts having contact means there 
able switch , the last - named means maintaining on and said relays being respectively in circuit 
the slow - to - energize relay energized until said : 60 with selected of the contact means , said con 
switch is manually operated . tact means being selectively adapted for coop 

17 . In an apparatus which includes means for eration with each other upon movement of the 
effecting a control operation under control of parts relative to each other when there is rel 
relative movement between at least two movable ative movement between the elements , each of 
elements , electrical means for operating the con - 55 said relays being energized for so long as its as 
trol operation effecting means , detecting means sociated contact means cooperates with another 
including at least two parts respectively movable of the contact means upon relative movement 
at speeds proportionate to the speeds of the re of the parts whereby the relays are energized 
spective elements , at least two relays for effect successively to close the contacts thereof , at least 
ing current flow to said electrical means when Budi Walls WCIO 0 . one of said " relays being a slow - to - release relay 
the relays are operative simultaneously , spaced whereby the contacts thereof remain closed after 
contact means on one of said parts , second con the energizing circuit thereto is interrupted by 
tact means on another of said parts , circuit disengagement of its associated contact means 
means interconnecting said relays and said con from another of the contact means so that at 
tact means and through which at least one of an least two of said relays are operative simulta 
said relays is energized to be rendered operative neously to close the contacts associated there 
when the second contact means engages one of with to thereby close circuit to the control means 
the spaced contact means and through which at when the relative movement between said parts 
least one other of the relays is energized to be causes one of the relays to be energized and ren 
rendered operative when the second contact 70 dered operative during the release time of the 
means engages another of the spaced contact slow - to - release relay . 
means , at least one of said relays being a slow 20 . In an apparatus for use with at least two 
to - release relay whereby the relays are operative elements capable of movement relative to each 
simultaneously to effect operation of the control other , detecting means including parts respec 
operation effecting means when the relative 75 tively movable with the respective elements , a 
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control circuit , at least two slow - to - release re - is of such degree that the energizing circuit of 
lays each including contacts which remain closed one of the relays of said pair of relays is closed 
for a predetermined time after the energizing during the predetermined time the contacts of the 
circuit to the relay is broken , the contacts of the slow - to - release of said relays remain closed after 
various relays being connected in a series cir - 5 the energizing circuit . to said slow - to - release relay 
cuit including said control circuit whereby when is opened , said third relay including a set of con 
the contacts of the various relays are closed si - tacts closable upon operation thereof and adapted 
multaneously circuit is closed to said control cir to remain closed for a predetermined time after : 
cuit to render it operative , one of said parts hav - . the energizing circuit to said third relay is broken , 
ing spaced contact strips thereon and said re - 10 an electrically , operated control mechanism , and 
lays being respectively in circuit with the con - circuit means including the set of contacts of said 
tact strips , another of said parts having a con - ' third relay and said control mechanism and oper 
tact member thereon successively engageable able upon closure of the set of contacts of the 
with the contact strips upon movement of the said third relay to render said mechanism oper : 
parts relative to each other when there is rel - 15 ative , said mechanism remaining operative for at 
ative movement between the elements , each of least a predetermined time each time said third 
said relays being energized for so long as its relay is energized . . 
associated contact strip is engaged by the con - . 23 . An apparatus of the class described includ 
tact member upon relative movement of the ing a pair of electrically - operated devices , at least 
parts whereby the relays are energized succes - 20 one of said devices embodying contacts engage 
sively to close the contacts thereof so that the able upon operation of the device , a third elec 
relays are operative simultaneously to close the trically - operated device also including contacts 
contacts thereof simultaneously and thereby ren - engageable upon operation of the device , an ener 
der the control circuit operative when the rel gizing circuit for each device of said pair of de 
atiye movement between said parts causes the 2 vices , the energizing circuit for at least one of said 
contact member to move from engagement with " devices including a branch circuit in which the 
one contact strip into engagement with the other contacts of another of said devices and said third 
contact strip during the release time of the other : device are included , each device including , con 
of said relays . . tacts having a slow - to - release action so as to op 

21 . An apparatus of the class described in - 30erate to maintain the contacts thereof closed for 
cluding a pair of electrically - operated devices a predetermined period of time after the ener 
each embodying a set of contacts closable upon gizing circuit thereof is opened , means under con 
operation of the device , an energizing circuit for trol of relative movement between a pair of ele 
each of said devices , an electrically - operated ments to close said energizing circuit successively 
mechanism , a series circuit including the con - 35 upon such relative movement and thereby render 
tacts of both sets and said mechanism and the devices of said pair of devices operative to 
through which said mechanism is energized to close the contacts thereof successively , whereby 
be rendered operative when the contacts of both when the relative movement is of such degree 
sets are closed simultaneously , at least one of that an energizing circuit including a branch cir 
said devices operating to maintain the contacts 40 cuit renders the device in circuit therewith oper 
thereof closed for a predetermined period of time ative during the time the contacts of a slow - to 
after the energizing circuit thereof is opened , release device of another energized circuit are 
and means operable under control of relative closed , circuit is closed to said third device to 
movement between a pair of elements to close render it operative , and means for effecting a 
said energizing circuits successively upon such 45 control operation and which are rendered oper 
relative movement and thereby render said de ative under control of the contacts of said third 
vices operative to close the contacts thereof suc - device for at least a predetermined period of time 
cessively , said sets of contacts being closed si - each time said third device is rendered operative . 
multaneously to render said mechanism opera . . 24 . In an apparatus as claimed in claim 23 , a 
tive when the relative movement is of such de - 50 slow - to - energize relay in the circuit between the 
gree that the energizing circuit of one device is means for effecting a control operation and the 
closed during the predetermined time the con contacts of the third device and to which circuit 
tacts of the other device remain closed after the . . is closed upon engagement of the contacts of said 
energizing circuit to said other device is opened . third device , and said slow - to - energize relay in 

22 . An apparatus of the class described includ - 55 . cluding contacts in the circuit between the means 
ing a pair of relays each embodying a set of con for effecting a control operation and the contacts 
tacts closable upon operation of the relay , at least of said third device and which contacts are 
one of said relays being a slow - to - release relay . . adapted to disengage to open the circuit to said : 
whereby the contacts thereof remain closed after means for effecting a control operation when cir 
the energizing circuit thereof is broken , an ener - 60 cuit to said slow - to - energize relay is maintained 
gizing circuit for each of said relays , a third re - closed for longer than a predetermined time . : : . 
lay , said third relay also being a slow - to - release . 25 . In an apparatus as claimed in claim 23 , a 
relay , a series circuit including the contacts of slow - to - energize relay in the circuit between the 
both sets and said third relay and through which means for effecting a control operation and the , 
said third relay is energized to be rendered oper - 65 contacts of the third device and to which circuit 
ative when the contacts of both sets are closed is closed upon engagement of the contacts of said 
simultaneously , means operable under control of third device , said slow - to - energize relay including 
relative movement between a pair of elements to contacts in the circuit between the means for 
close said energizing circuits successively upon in effecting a control operation and the contacts of 
such relative movement and thereby render the said third device and which contacts are adapted 
relays of said pair of relays operative to close the : to disengage to open the circuit to said means for . 
contacts thereof successively , said sets of con - effecting a control operation when circuit to said 
tacts being closed simultaneously to render the slow - to - energize relay is maintained closed for 
third relay operative when the relative movement 75 longer than a predetermined time , and manually 

. 
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operable means for maintaining : said slow - to - contact means and through which at least one 
energize relay operative once it has been rendered other of the devices is energized to be rendered 
operative to thereby maintain the means for ef operative when the second contact means engages 
fecting a control operation inoperative until said another of the spaced contact means , at least one 
manually - operable means are operated to deener - 5 of said devices remaining operative for a prede 
gize said slow - to - energize relay . . termined period of time after the second contact 

26 . In an apparatus as claimed in claim 23 , a means has disengaged the spaced contact means 
slow - to - energize relay in the circuit between the engaged thereby to effect energization of said de 
means for effecting a control operation and the vice whereby the devices are operative simul 
contacts of the third device and to which cir - 10 taneously to effect operation of the control op 
cuit is closed upon engagement of the contacts eration effecting means when the relative move 
of said third device , said slow - to - energize relay ment between said : parts of the detecting means 
including contacts in the circuit between the is such that the second contact means moves 
means for effecting a control operation and the from engagement with the spaced contact means ; 
contacts of said third device and which contacts 15 that is engaged thereby to render operative a 
are adapted to disengage to open the circuit to device which remains operative for a predeter 
said means for effecting a control operation when mined period of time as aforesaid ; and moves in . . 
circuit ; to said slow - to - energize relay is : main to engagement with another spaced contact 
tained closed for longer than a predetermined means to render another of said devices oper 
time , manually - operable means for maintaining 20 ative in a period of time , less than : said prede 
said slow - to - energize relay operative once it has termined period of time , and circuit means hay 
been rendered operative to thereby maintain the ing the cooperating contact means on the afore 
means for effecting a control operation inopera said parts in each of said mechanisms connected 
tive until said : manually - operable means are op in parallel therein , a source of current in , said cir 
erated to deenergize said : slow - to - energize relay , 25 cuit means , and switch means in said : circuit 
and means for indicating that said slow - to - ener - * * * means operable to open circuit : from said source 
gize relay has been rendered operative . to all of said cooperating contact means where 
27 . An apparatus of the class described includ . by all of said mechanisms may be simultaneously 

ing a pair of relays , at least one of : said relays rendered inoperative upon operation of said 
embodying contacts closable upon operation of 30 switch means . 
the relay , a third relay also including contacts 29 . In : an apparatus for : detecting undesired 
closable upon operation of the relay , an energiz - changes in the rotative speed of at least one of 
ing circuit for each relay of said pair of relays , a plurality of rotative elements , electrically 
the energizing circuit for at least one of said re operated control , means including operation - ef 
lays including a branch circuit in which the con - 35 fecting means for effecting a selected operation 
tacts on another of said relays and said third for at least , a certain period of time when said 
relay are included , each relay including contacts control means is rendered : operative , switch 
being a slow - to - release relay whereby the con - ' means . . operable in response to an undesired 
tacts thereof remain closed for a predetermined change in the rotative speed of at least one of , 
period of time after the energizing circuit . there - 40 the plurality of rotative elements to render said 
of is opened , means . under control of relative control means operative ; and safety , governing 
movement between a pair of elements to close : means operable : automatically when the oper . 
said , energizing circuits successively upon such . ation - effecting means of said : control means is 
relative movement and thereby , render the relays : operative . for more than a predetermined time : 
of said pair of relays operative to close the con - 45 for . interrupting the operation effected by : said , 

' tacts thereof successively whereby when the rela control means , 
tive movement . is of such degree that an ener 30 . In an apparatus for use with ; a . first ro 
gizing circuit including a branch circuit renders : tatable , element and a second rotatable element 
the relay in circuit therewith operative , during that provides a standard with which the rotative 
the time the contacts of the other , slow - to - release . 50 , speed : of the first . rotative element may be com - - 
relay of said pair remain closed after the ener . . . . pared , detecting means . operable by said elements : 
gizing circuit . to such other relay is opened , the to detect an undesired difference in rotative speed : 
circuit is closed to said third relay to render , it : between said elements , control means : operable : 
operative , and means for effecting a control . op by said detecting means and having : a sustained 
eration and which are rendered operative under . 55 . operating period once operation thereof is initi 
control of the contacts of said third relay for at ated and which is rendered operative by said de 
least a predetermined period of time each time tecting means when the undesired . difference in 
said third relay is rendered operative . speed between said , elements is detected by said , 

28 . In an apparatus which comprises a plu detecting means , and safety governing , means , 
rality of mechanisms each embodying a means 60 operable automatically to terminate an operation : 
for effecting a control operation under control effected by said : control means when said can 
of relative movement between at least two moy trol means has remained operative for more than 
able elements , detecting means including at least a predetermined period of time . . 
two parts respectively moyable at : speeds propor | 31 . In an apparatus for use with a pair of ro 
tionate to the speeds of the respective elements , 65 , tatable elements normally rotatable in a sub 
at least two electrically - operated devices for stantially predetermined relationship and ca - - 
rendering the control operation effecting means . pable of relative rotation , detecting means opera 
operative when the devices are operative simula . . able to detect an undesired relative rotation be . 
taneously , spaced contact means on one of said tween said rotative elements control means . havs . 
parts , second contact means on another of said : 70 . ing at least : a . predetermined operative period : 
parts , circuit means interconnecting said elec once it has been rendered operative , electrical 
trically - operated devices and contact means and circuit means for said control means and goy . . . , 
through which at least one of said devices . is en erned by said detecting : means , and operable in 
ergized to be rendered operative . when the seco response to detection of said undesired relative : 
ond contact means engages . one of the spaced 75 . rotation to render said control means operative ; , 
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and safety governing means operable auto - more than a predetermined time for interrupt 
matically after said control means has operated ing the operation effected by said control means . : 
for more than a predetermined time in excess of : 35 . In an apparatus for use with a first rotat 
said predetermined operative period of said con - . able element and a second rotatable element that 
trol means to interrupt an operation effected by 5 provides a standard with which the rotative speed 
said control means . : * of the first rotative element may be compared , 

32 . In an apparatus as claimed in claim 2 , an ' : detecting means operable by said elements to de 
operation - effecting means rendered operative by tect an undesired difference in rotative speed be 
the governing impulse and which remains oper - tween said elements , control means operable by 
ative for at least a predetermined period of time 10 . said detecting means and having a sustained 
when the means is rendered operative , and safety operating period once operation thereof is initi 
governing means operable automatically when . . ated and which is set into operation by said de 
the operation - effecting means is operative for tecting means when the undesired difference in 
more than a predetermined time for interrupt - . speed between said elements is detected by said 
ing the operation effected by the operation - ef - 15 detecting means , and safety governing means 
fecting means . operable automatically to terminate an operation 

33 . In an apparatus as claimed in claim 3 , . effected by said control means when said control 
operation - effecting means in said control circuit means has remained in operation for more than 
and which is rendered operative for at least a . a predetermined period of time , 
predetermined period of time when the switches 20 36 . In an apparatus for use with a pair of ro 
of said relays are closed simultaneously , and tatable elements normally rotatable in a sub 
safety governing means operable automatically stantially predetermined relationship and capa 
when the operation - effecting means is operative ble of relative rotation , detecting means oper 
for more than a predetermined time for inter - . able to detect an undesired relative rotation be 
rupting the operation effected by the operation - 25 tween said rotative elements , control means 
effecting means . having at least a predetermined operative period 

34 . In an apparatus for detecting undesired once operation thereof has been initiated , elec 
changes in the rotative speed of at least one of trical circuit means for said control means and 
a plurality of rotative elements , electrically - op - governed by said detecting means and operable 
erated control means including operation - effect - 30 in response to detection of said undesired rela 
ing means for effecting a selected operation for tive rotation to initiate operation of said control 
at least a certain period of time when operation means , and safety governing means operable 
of said control means is initiated , switch means automatically after said control means has oper 
operable in response to an undesired change in ated for more than a predetermined time in ex 
the rotative speed of at least one of the plurality 35 cess of said predetermined operative period of 
of rotative elements to initiate operation of said , said control means to interrupt an operation ef 
control means , and safety governing means oper - : fected by said control means . 
able automatically when the operation - effecting ROSSER L . WILSON . 
means of said control means has operated for 


