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[5 7] ABSTRACT 

This invention relates to an air hose coupling for use 
on railway cars. This hose coupling has embodied 
therein a snap-acting mechanism operated cojointly by 
a Belleville spring and an in?atable tube member in 
?ated by the fluid under pressure passing through a 
pair of coupled hose couplings for reciprocating a plu 
rality of electrical contact members within corre 
sponding bores extending inward from the face of 
each respective hose coupling so that the contact 
members carried by each respective hose coupling 
quickly make and break contact with the correspond 
ing contact members carried by the other hose cou 
pling thereby eliminating arcing and burning of these 
contacts thus considerably lengthening their useful 
life. 

16 Claims, 4 Drawing Figures 
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AIR HOSE COUPLING WITH ELECTRICAL 
CONNECTOR 

BACKGROUND OF THE INVENTION 

In several heretofore used air hose couplings an elec 
trical circuit that extends from car to car through a 
train is closed and opened when a pair of hose cou 
plings are connected and disconnected at the time the 
couplers at the adjacent ends of each two cars in the 
train are coupled or uncoupled. This circuit is estab 
lished through a pair of electrical contacts that are 
moved into abutting relationship one with the other at 
the time the two hose couplings are coupled together. 
It is well known in the art of electrical switch devices 
having such electrical contacts for opening and closing 
an electrical circuit that, in order to prevent arcing and 
burning of these contacts, they should be quickly 
moved into and out of abutting contact one with the 
other by means of such as a suitable snap-acting mech 
anism. 
Accordingly, it is the general purpose of this inven 

tion to provide an air hose coupling, of the type that 
embodies therein electrical contacts for establishing 
electrical circuits that extend from end to end of a 
train, with a small, compact and novel snap-acting 
mechanism that is automatically operable upon the 
supply of ?uid under pressure through a pair of coupled 
air hose couplings or upon uncoupling these couplings, 
which may be either the manual-type hose coupling or 
automatic type of hose connector, to move the electri 
cal contacts of one hose coupling into or out of abut 
ting circuit closing relationship with the corresponding 
contacts of the other hose coupling. 

SUMMARY OF THE INVENTION hose 

According to the present invention, the coupling face 
of a hose coupling, that may be either of the manual or 
automatic type, is provided with a plurality of arcuately 
spaced-apart bores in each of which is slidably 
mounted in insulated relationship therewith an electri 
cal contact, each of which contacts is quickly moved 
into and out of circuit closing contact with a corre 
sponding electrical contact of the other hose coupling 
by a novel snap~acting mechanism embodied in the re 
spective hose coupling which is made in two parts so as 
to provide in one part an annular groove in which is dis 
posed on the respective opposite sides of one end of 
each of a plurality of inclined toggle arms, one for each 
contact, a Belleville spring and an in?atable tube mem 
ber, the other end of each toggle arm being operably 
connected to the corresponding electrical contact 
through a leaf-type spring. Subsequent to coupling two 
hose couplings, the ?uid under pressure supplied there 
through in?ates the tube member so that the inclined 
toggle levers are moved against the yielding resistance 
of the Belleville spring and also the leaf-type springs 
from a ?rst inclined position past a horizontal or center 
position to an oppositely inclined position. As soon as 
the toggle levers are thus moved past their horizontal 
or center position to an oppositely inclined position, 
the corresponding leaf-type spring is rendered effective 
to transmit a force to the respective toggle arm that 
provides an equal and opposite force that can be re 
solved into two components one of which acts in a di 
rection to move the contact with a snap action to a sec 
ond and oppositely inclined position in which each con 

5 

15 

20 

25 

30 

35 

40 

45 

50 

65 

2 
tact abuts the corresponding contact of the other hose 
coupling. 
Upon uncoupling two coupled hose couplings, ?uid 

under pressure is released from the in?atable tube 
member to de?ate it, thereby rendering the Belleville 
spring effective to move the toggle arms from their sec 
ond and oppositely inclined position in an opposite di 
rection against the yielding resistance of the leaf-type 
springs past their horizontal or center position to their 
original inclined position whereupon the leaf-type 
springs are rendered effective to transmit a force to the 
toggle arms that in turn provide an equal and opposite 
force, one component of which causes opening of the 
contacts carried by the pair of hose couplings with a 
snap action and movement of the toggle arms to their 
original position. 

In the accompanying drawings: 
FIG. l is an elevational view, partly in section, of a 

pair of coupled air hose couplings embodying the in 
vention. 

FIG. 2 is a cross-sectional view, taken along the line 
2 ~ 2 of FIG. 1 and looking in the direction of the ar 
rows, showing certain details not made apparent in 
FIG. 1. 

FIG. 3 is an elevational view, in section, showing one 
switch contact and the operating mechanism therefor 
of one hose coupling in the uncoupled position of this 
coupling. 
FIG. 4 is an enlarged view, in section, showing how 

a train wire is so connected to a movable contact car 

ried by a hose coupling as to be insulated from the cou 
pling. 
FIG. I of the drawings shows a pair of air hose cou 

plings 1 and 2 in the position they occupy while cou 
pled one to the other. It should be understood that the 
present invention is applicable to each of a pair of man 
ual hose or pipe couplings, such as is shown and de 
scribed in U.S. Pat. No. 458,542 issued Aug. 25, I891 
to Thomas W. Welsh, and assigned to the assignee of 
the present application, or to each of a pair of auto 
matic air hose connectors such as is shown and de 
scribed in the copending application, Ser. No. 178,904, 
of Fred Temple, ?led Sept. 7, 1971, and also assigned 
to the assignee of the present invention. 

Since the air hose couplings 1 and 2 are identical, a 
description of one will suffice for both. Accordingly, 
like reference numerals have been used to designate 
the structural elements of hose coupling 2 since they 
are identical to the corresponding elements of hose 
coupling 1. 
As shown in FIG. 1 of the drawings, each of the hose 

couplings I and 2 comprise two annular members 3 and 
4 which are secured together by any suitable means 
such as, for example, a plurality of hexagon-socket type 
cap screws 5 that extend through smooth bores 6 pro 
vided in the member 4 and have screw-threaded en 
gagement with coaxial internal screw-threaded bot 
tomed boes 7 provided in the member 3. 

In the case of the manual hose coupling, as disclosed 
in the above-mentioned U.S. Pat. No. 458,542 to 
Thomas W. Welsh, the members 3 and 4 when secured 
together by the cap screws 5 correspond to the cou 
pling section 1 shown in this patent to Welsh. 

In the case of the automatic air hose connector, as 
disclosed in the above-mentioned copending applica 
tion of Fred Temple, the members 3 and 4 correspond 
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to the removable hose nipple 20 shown in this applica 
tron. 
As shown in FIG. ll, while the members 3 and 4 are 

secured together by the cap screws 5, a flat surface 8 
formed on the lower end of the member 3 abuts a flat 
surface 9 formed on the upper end of the member 4. A 
fluid tight seal is provided between these surfaces 8 and 
9 by an Q-ring seal 19 that is disposed in an annular 
groove 11 provided in the ?at surface 9 of the member 
4. 
Formed, as by machining, at that end of the member 

4 remote from the member 3 is a face R2 and a gasket 
groove 13 in which groove is disposed a resilient gasket 
14 which may be identical to the usual hose coupling 
gasket carried in a groove provided therefor in a stan 
dard manual-type hose coupling. 
Formed integral with the annular member 4 is a lip 

15 having a lip bead to and a lip bearing surface 17. 
The size and shape of this lip 15, lip bead 16 and lip 
bearing surface 17 is the same as that of a standard rail 
way hose coupling to enable either the hose coupling 
1 or the hose coupling 2, when uncoupled from the 
other, to be manually coupled to the hose coupling at 
the end of the hose on a railway car not provided with 
a hose coupling embodying the present invention when 
such a car is coupled to a car provided with a hose cou 

pling embodying the present invention. 
As shown in FIG. i, when the hose couplings on two 

adjacent coupled cars are coupled, each car being pro 
vided with either a manual air hose coupling or an auto 
matic air hose coupling that embodies the present in 
vention, the lip 15 and lip bead 16 of the annular mem 
ber 4 of one hose coupling are disposed in a groove 18 
that, in the case of a manual~type hose coupling as dis 
closed in the above-mentioned Welsh patent, is pro 
vided in a projection i9 that corresponds to the 
grooved projection 7 of the other hose coupling shown 
in this Welsh patent, or, in the case of an automatic air 
hose connector, as disclosed in the above-mentioned 
copending application of Temple, corresponds to the 
C-shaped cross-member 38 of the mating head 3 of the 
other air hose connector shown in this application. 
Thus, the lip 15 and lip bead R6 of one hose coupling 
and the projection 19 of the other ose coupling in coop 
eration with the lip 15 and lip bead lb of the other hose 
coupling and the projection 19 of the one hose cou 
pling serve to lock the two hose couplings l and 2 to 
gether so that the gasket Ml carried by each hose cou 
pling is compressed against the corresponding gasket 
carried by the other hose coupling so that these gaskets 
form a ?uid-tight seal one with the other to prevent 
leakage of fluid under pressure from the passageway 
extending through two coupled hose couplings to atmo 
sphere. 

In order to provide for a plurality of electrical circuits 
that extend from car to car through a train, the annular 
member :3 of each of the hose couplings 1 and 2 is pro 
vided with a plurality of arcuately spaced-apart smooth 
bores 26 that extend inward from the face 12 to an an 
nular groove 21 that extends inward from the face 9, it 
being noted that this groove 21 is concentric with the 
hereinbeforementioned annular groove 11 and of sub 
stantially larger diameter. Only two diametrically ar 
ranged smooth bores 20 are shown in FlG. 11 thus pro 
viding for a single two-wire electrical circuit from car 
to car through the train. However, it should be under 
stood that several pair of diametrically arranged 
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4 
smooth bores may be provided in the member 4 if it is 
desired to provide several separate two-wire circuits 
that extend from car to car through the train. 

Press-?tted into each of the bores 20 is a bushing 22 
that is constructed of some suitable electrical insulating 
material such as, for example, rubber or ?ber, it being 
noted that one end of each of these bushings 22 is flush 
with the face 12 and the opposite end is flush with the 
bottom of the annular groove 21. 

Slidably mounted in each of the bushings 22 in each 
of the hose couplings l and 2 is a contact member 23 
that is movable into and out of circuit closing contact 
with a corresponding contact member 23 of the other 
hose coupling by a spring-biased ?uid-pressure 
actuated snap-acting mechanism. Since the structure of 
the snap-acting mechanism for each contact is the 
same, a description of one such mechanism will suffice 
for all, it being noted that the corresponding structural 
elements of each such mechanism are denoted by the 
same reference numerals. 
Disposed in the annular groove 21 is an annular con 

tact mounting ring 24, it being noted that the outside 
diameter of this ring 24 is less than the outside diameter 
of the annular groove 21 and the inside diameter is 
greater than the inside diameter of the groove 21. 
As shown in FIG. 4 of the drawings, the upper end of 

the contact member 23 abuts the lower side of an annu 
lar stepped spacer member 25 that is constructed of 
some suitable electrical insulating material such as, for 
example, rubber or ?ber. That portion of this stepped 
spacer member 25 that has the smaller diameter ex~ 
tends through a bore 26 provided therefor in the 
mounting ring 24. A washer 27 constructed of some 
suitable insulating material such as, for example, rub 
ber or ?ber, is interposed between the annular contact 
mounting ring 24 and a crimp-type terminal 28. A 
screw 29 constructed of a suitable electrical conduct 
ing material such as, for example, brass, extends 
through this terminal 28, washer 27, and annular 
stepped spacer member 25 and has screw-threaded en 
gagement with a screw-threaded bottomed bore 30 
provided therefor in the contact member 23. 
Secured to the crimp-type terminal 28 is the bare one 

end of an insulation-covered train wire 31 that extends 
through a bore 32 (FIGS. 1 and 3) provided therefor 
in the member 3 and thence to the other end of the car 
where it is connected to a contact carried by the hose 
coupling at this end of the car. 
For each two-wire train circuit that extends from end 

to end of a train, the annular contact mounting ring 24 
is provided with a pair of diametrically arranged tabs 
33. The annular contact mounting ring 24 may be con 
structed of spring steel and have these tabs 33 formed 
integral therewith, or these tabs 33 may be formed 
from, for example, spring steel and then secured by any 
suitable means to the annular mounting ring 24 which 
may be of any appropriate material other than spring 
steel. 
Formed integral with each tab 33 at the outer end 

thereof is a ball-like member 34 that is received be 
tween the jaws of a spring-like clip 35 formed at one 
end of a toggle arm 36 of a ?uid-pressure-actuated 
snap-acting mechanism which will now be described in 
detail. 
Each of the toggle arms 36, which may be con 

structed of some suitable plastic material such as, for 
example, delrin extends through a slot 37 provided 
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therefor in the annular member 4, one end of each of 
these slots 37 opening into the hereinbefore-mentioned 
annular groove 21 and the opposite end opening into 
a second annular groove 38 provided in the annular 
member 4, it being noted that the outside diameter of 
this groove 38 is substantially less than the inside diam 
eter of the groove 21. 
As shown in FIGS. 1 and 3, the other end of each tog 

gle arm 36 has formed integral therewith a thickened 
portion or elliptical-shaped head 33 that is received in 
a U-shaped member 40. It should be noted that, though 
not made apparent in the drawings, the bottom of these 
U~shaped members 40 is arcuate so that they are slid 
able along the inside vertical wall, as viewed in FIG. 1, 
of the annular groove 38. 
As best shown in FIG. 1 of the drawings, a resilient 

in?atable annular member 41 is disposed in the annular 
groove 38 and interposed between the bottom of this 
groove and the U-shaped members 40. This in?atable 
member 41 is similar to an automobile tire inner tube 
and may be constructed of, for example, rubber. 
As shown in FIGS. 1 and 3, formed integral with and 

of the same material as the in?atable member 41, is a 
hollow stem 42 that extends through a bore 43 pro 
vided therefor in the annular member 4. The outside of 
this hollow stem 42 is cemented to the wall surface of 
the bore 43 to prevent the ?uid under pressure ?owing 
through the two coupled hose couplings I and 2 from 
?owing into the annular groove 38 and thence to atmo 
sphere. Any suitable cement or sealing compound may 
be used to thus secure the outside of the stem 42 to the 
wall surface of the bore 43. 
With the outside of the hollow stem 42 thus ce 

mented to the wall surface of the bore 43, the ?uid 
under pressure ?owing through the two coupled hose 
couplings 1 and 2 will flow through this hollow stem 42 
to the interior of the in?atable annular member 41 to 
in?ate it. 
As shown in FIGS. 1 and 3, a Belleville spring 44 is 

disposed in the annular groove 38 so that its smaller 
end abuts the upper side of the U-shaped members 40 
and its larger end abuts the ?at face 8 on the annular 
member 3. The strength of this Belleville spring 44 is 
such that when the pressure within the in?atable mem 
ber 41 is atmospheric, as when the hose couplings 1 
and 2 are uncoupled, this spring is effective to move the 
U-shaped members 40 and the toggle arms 36 to the 
position shown in FIG. 3. It will be noted that, while 
each toggle arm 36 occupies the position shown in FIG. 
3, the corresponding member 23 is in a position in 
which its lower end does not extend below the face 12 
on the annular member 4. Consequently, this contact 
member 23 is in a position out of contact with a corre 
sponding contact carried by the other hose coupling, 
and the circuit between the train wire 31 on one car 
and the train wire 31 on the adjacent car is open. 

OPERATION 

Let it be supposed that contact members 23, toggle 
arms 36, U-shaped members 40, annular contact 
mounting ring 24, the tabs 33 integral with the ring 24, 
Belleville spring 44 and in?atable tube 41 of each of 
the hose couplings 1 and 2 occupy the position shown 
in FIG. 3. 
Now let it be supposed that the two hose couplings 

1 and 2 are coupled one to the other as shown in FIG. 
1, and, subsequent to coupling these two hose cou 
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6 
plings, ?uid under pressure is supplied therethrough as, 
for example, when a train brake pipe is charged to ef 
fect a brake release on a train. 
As ?uid under pressure is supplied through the two 

coupled hose couplings 1 and 2, a part of it will ?ow 
through the hollow stem 42 of the in?atable member 
41 in each of the now coupled hose couplings l and 2 
to the interior of the respective in?atable tube 41 to in 
crease the pressure therein. 
As the pressure in the interior of the in?atable mem 

ber 41 of each of the now coupled hose couplings l and 
2 is thus increased, it is effective to in?ate or expand 
the respective annular in?atable member 41 from the 
position shown in FIG. 3 to the position shown in FIG. 
1. 

It is apparent that, as the annular in?atable member 
41 of each of the hose couplings 1 and 2 is in?ated from 
the position shown in FIG. 3 to the position shown in 
FIG. 1, the U-shaped members 40 that rest against the 
upper side of each respective in?atable member 41 are 
moved upward from the position shown in FIG. 3 
against the yielding resistance of the Belleville spring 
44. 
As viewed in FIG. 3, the left-hand side of the annular 

groove 38 is vertical, and the toggle arm 36 occupies 
an inclined position in which it, at a point adjacent the 
clip 35, abuts a stop 45 formed on the annular member 
4 at the upper right-hand end of the slot 37 in this mem 
ber 4. In this inclined position, the toggle arm 36 slopes 
in a direction that is downward and in the direction of 
the left hand from the clip 35 that is integral with the 
right-hand end of this arm, it being noted that the ball 
like member 34 that is integral with the tab 33 is re 
ceived in the jaws of this clip 35. 
Accordingly, it is apparent that as each U-shaped 

member 40 is moved vertically upward from the posi 
tion shown in FIG. 3, the corresponding toggle arm 36 
is rocked clockwise, as viewed in FIG. 3, about the stop 
45 until the arm 36 reaches a horizontal position. Since 
the tab 33 is constructed of spring steel, this rocking of 
the toggle arm 36 to a horizontal position causes this 
toggle arm to slide or move a short distance in the di 
rection of the right hand relative to the stop 45, the cor 
responding clip 35 and ball-like member 34 carried in 
this clip being likewise moved in this right~hand direc 
tion to bend the tab 33 in the direction that is away 
from the center of the coupling. 
The above-mentioned bending of the tabs 33 stores 

potential energy therein. Therefore, it can be seen from 
FIG. 3 of the drawings that as soon as the in?ation of 
each in?atable member 41 moves the U-shaped mem 
bers 40 that abut the upper side thereof upward far 
enough to rock the corresponding toggle arms 36 just 
past the horizontal position, each toggle arm will oc 
cupy an inclined position in which it slopes in a direc 
tion that is downward from the head 39 at the inner end 
of each toggle arm 36. Accordingly, the stored poten 
tial energy in each of the now bent tabs 33 transmits a 
force to the corresponding toggle arm 36 via the ball 
like member 34 of the respective tab 33. To maintain 
the tabs bent or in an instantaneous state of equilib~ 
rium, each toggle arm 36 must transmit a force to the 
respective tab 33 that is equal in magnitude and oppo 
site in direction to the force transmitted to the toggle 
arm by the tab. Consequently, each toggle arm 36 is 
transmitting a force to the corresponding ball-like 
member 34 and tab 33 that is acting in a direction that 
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corresponds to the angle of inclination of the toggle 
arm 36. This force can be resolved into a horizontal 
component and a vertical component, this vertical 
component acting in a downward direction, as viewed 
in FlG. 3. 
Furthermore, it can be seen from FIGS. 1; and 3 that 

the farther upward the U-shaped members 40 are 
moved by the in?ation of the in?atable member 41, the 
greater will be the angle of inclination of each toggle 
arm as and greater the magnitude of the vertical com 
ponent of the force transmitted to the ball-like member 
34, it being remembered that this force acts in a down 
ward direction as viewed in FlGS. l and 3. 

it can be seen from H63. 1, 3 and 4 that the vertical 
component of the force transmitted to the ball-like 
member 34 is transmitted through the corresponding 
tab 33 to the annular contact mounting ring 24. 
From the foregoing, it is apparent that, after the tog 

gle arms 36 are rocked through a horizontal position to 
an oppositely inclined position, the annular contact 
mounting ring 24 and the contact members 23 carried 
thereby of each of the hose couplings l and 2 are 
moved toward the mounting ring 241 and contact mem 
bers 23 of the other coupling by a force that is increas 
ing in magnitude as the angle of inclination of the tog 
gle arms 36 increases and the contact members 23 of 
each hose coupling move closer to the contact mem 
bers 23 of the other hose coupling. Accordingly, it is 
apparent that the contact members 23 of each hose 
coupling are moved with a snap action into circuit clos 
ing relationship with the contact members of the other 
hose coupling, as shown in H0. t, thereby preventing 
arcing between these contacts and thus increasing their 
useful life. 
Whenever the hose couplings l and 2 are uncoupled, 

the fluid under pressure present in the in?atable mem 
ber 41 of each hose coupling will flow to atmosphere 
via the respective hollow stem 4?. and gasket l4. 

it will be remembered that as the in?atable members 
4i were supplied with fluid under pressure, the U‘ 
shaped members 4-3 were moved upward, as viewed in 
FIG. 3, against the yielding resistance of the corre 
sponding Belleville spring 44 thereby storing potential 
energy in each Belleville spring. Consequently, as ?uid 
under pressure ?ows from the in?atable members 451 to 
atmosphere, the potential energy stored in the respec 
tive Belleville spring 44 is rendered effective to move 
the corresponding U-shaped members 4t} vertically 
downward from the position in which they are shown 
in PK]. 1. 
Accordingly, it is apparent that as each member 4W 

is thus moved vertically downward from the position 
shown in FIG. l, the corresponding toggle arm 36 is 
moved downward until it reaches a horizontal position 
in which it, at a point adjacent the head 39, abuts a stop 
46 formed on the annular member 4 at the lower inner 
end of the slot 37 in this member. 

It will be noted that as each member 40 is thus moved 
vertically downward so that the corresponding toggle 
arm as is shifted to its horizontal position, the tabs 33 
are bent in a direction away from the center of the hose 
coupling thereby storing potential energy in these tabs. 
Consequently, it is apparent that the Beileville spring 

44 of each hose coupling will move, via the members 
40 of the respective coupling, the corresponding toggle 
arms 36 from the inclined position shown in H6. 11 to 
a horizontal position, and thence past this horizontal 
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position to an oppositely inclined position, so that the 
toggle arms 36 are now rocked counterclockwise, as 
viewed in H0. 3, about the stop 46 as a fulcrum from 
their horizontal position to the position in which the 
toggle arm 36 is shown in FIG. 3. 
Upon rocking of the toggle arms 36 about each cor 

responding stop 46 from their horizontal position to a 
position just past their horizontal position, their direc 
tion of inclination changes or reverses so that these tog 
gle arms are inclined downward from the ball-like 
member 34 at the one end thereof. 

It being remembered that the inner wall surface of 
the groove 38 is vertical, as viewed in FIGS. 1 and 3, 
and that the tabs 33 are constructed of spring steel, it 
will be understood that the above-mentioned stored po 
tentim energy in the now bent tabs 33 transmits a force 
to the corresponding toggle arm 36 via the ball-like 
member 34 of the respective tab 33. To maintain the 
tabs 33 bent or in an instantaneous state of equilibrium, 
each toggle arm 36 must transmit a force to the respec 
tive tab 33 that is equal in magnitude and opposite in 
direction to the force transmitted to the toggle arm by 
the tab. Consequently, each toggle arm 36 is transmit 
ting a force to the corresponding ball-like member 34 
and and tab 33 that is acting in a direction correspond— 
ing to the angle of inclination of the toggle arm 36. 
Since each toggle arm 36 has been moved from the in 
clined position shown in FIGv 1 to a horizontal position 
and then to an oppositely inclined position which cor 
responds substantially to the position in which the tog 
gle arm 36 is shown in FIG. 3, it is apparent that each 
toggle arm 36 is now transmitting a force to the corre 
sponding ball-like member 34 and tab 33 that is acting 
in a direction that corresponds to the angle of inclina 
tion of the toggle arm 36. This force can be resolved 
into a horizontal component and a vertical component, 
this vertical component acting in an upward direction, 
as viewed in F165. 3 and 4, and increasing in magni 
tude as the toggle arm 36 is rocked counterclockwise 
about the stop 46 by the U-shaped member 40 as the 
Belleville spring 44 returns to the position shown in 
FIG. 3. 

It can be seen from H65. 1, 3 and 4 that the vertical 
component of the force transmitted to each ball-like 
member 34 is transmitted through the corresponding 
tab 33 to the annular contact mounting ring 24 of the 
respective hose coupling. Consequently, it is apparent 
that the annular contact mounting rings 24 of the two 
hose couplings l and 2 are moved in opposite direc 
tions by the vertical components of the forces transmit 
ted to two ball-like members 34 at the end of the two 
tabs 33 of each of the two hose couplings i and 2, it 
being understood that these vertical components act on 
the annular contact mounting ring 24 of one hose cou 
pling in a direction that is opposite that of the vertical 
components acting on the annular contact mounting 
ring 24 of the other hose coupling. Furthermore, the 
magnitude of these vertical components increase as the 
angle of inclination of the toggle arms 36 increases. 
Consequently, the contact members 23 carried by each 
annular contact mounting ring 24 are moved away 
from the contact members 23 carried by the other ring 
24 with a snap action so that the circuit through each 
pair of abutting contact members 23 is quickly opened 
without the occurrence of arcing and damage to these 
contact members. 
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From the foregoing, it is apparent that the contact 
members 23 of each hose coupling are moved with a 
snap-action into and out of circuit closing relationship 
with the contact members 23 of the other hose cou 
pling accordingly as fluid under pressure is supplied 
through two coupled hose couplings subsequent to cou 
pling one to the other, or as ?uid under pressure is re 
leased therefrom upon uncoupling two coupled hose 
couplings. 
Having now described the invention, what we claim 

as new and desire to secure by Letters Patent, is: 
1. An air hose coupling for a railway car having a 

?uid pressure conduit and a plurality of electrical con 
duits extending from end to end thereof connectable to 
an air hose coupling at the adjacent end of another rail 
way car having a ?uid pressure conduit and a plurality 
of electrical conduits extending from end to end of said 
another car, said air hose coupling comprising: 

a. a hollow hose coupling body having a face pro 
vided with an opening for the passage therethrough 
of fluid under pressure from said ?uid pressure 
conduit and a plurality of arcuately-spaced bores 
disposed about said opening, one end of each of 
which bores terminates at said face, 

b. a contact member slidably mounted in each of said 
bores in insulated relationship with said body and 
being electrically connected to one of said plurality 
of electrical conduits, 

0, spring means for moving said contact members in 
a circuit opening direction, 

d. ?uid pressure means responsive to fluid under 
pressure supplied through said air hose coupling 
subsequent to being coupled to another air hose 
coupling for moving said contact members in a cir 
cuit closing direction against the yielding resistance 
of said spring means, and 

e. toggle means interposed between said spring 
means and said fluid pressure means and resiliently 
connected to said contact members so as to be ef 
fective accordingly as said ?uid pressure means 
provides a force thereon that exceeds or is less than 
a force provided thereon by said spring means to 
cause snap-action movement of said contact mem 
bers respectively in their circuit-closing and cir 
cuit-opening directions. 

2. An air hose coupling, as recited in claim ll, further 
characterized in that said hose coupling body com 
prises a pair of hollow casing sections, one of said cas 
ing sections having said face formed thereon and being 
provided with said plurality of arcuately-spaced bores 
extending inward from said face, in each of which bores 
is slidably mounted a contact member in insulated rela 
tionship with said one casing section, and the other of 
said casing sections being provided with a correspond 
ing number of bores through each of which extends one 
of said plurality of electrical conduits for connection 
with a corresponding contact member, said one casing 
section being removably secured to said other casing 
section. ‘ 

3. An air hose coupling, as recited in claim ll, further 
characterized by a bushing of electrical insulating ma 
terial disposed in each of said arcuately spaced bores 
in said hose coupling body to electrically insulate each 
of said contact members from said hose coupling body. 

4. An air hose coupling, as recited in claim 1, further 
characterized in that said hollow hose coupling body is 
provided with a pair of concentric annular grooves and 
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a plurality of slots extending between said grooves, the 
other end of each of said plurality of arcuately-spaced 
bores opening into one of said grooves, said spring 
means and said ?uid pressure means being disposed in 
the other of said grooves, and said toggle means ex 
tending through said slots and operatively connecting 
said contact members with said spring means and said 
?uid pressure means for movement thereby. 

5. An air hose coupling, as recited in claim 1, further 
characterized in that an annular member has each of 
said contact members insulated therefrom and remov 
ably secured thereto for movement therewith and is 
provided with a plurality of resilient tabs, and said tog 
gle means comprises a plurality of toggle arms, one end 
of each of said arms being pivotally connected to a cor 
responding one of said tabs and the opposite end dis 
posed between said spring means and said ?uid pres 
sure means, said arms being so arranged as to be 
moved, by said ?uid pressure means in response to the 
supply of ?uid under pressure thereto, from one in 
clined position to an oppositely inclined position to ef 
fect a change in the direction of the force transmitted 
through each of said arms to a corresponding one of 
said resilient tabs whereby a component of each of said 
forces is transmitted through a corresponding tab to 
move said annular member and said contact members 
with a snap-action from one position to another posi 
tion, and to be moved by said spring means in response 
to the release of ?uid under pressure from said ?uid 
pressure means from said oppositely inclined position 
to said one inclined position to effect a change in the 
direction of the forces transmitted through said arms to 
said tabs whereby a component of each of said forces 
is transmitted through a corresponding tab to move 
said annular member and said contact members with a 
snap-action from said another position to said one posi 
tion. ‘ 

6. An air hose coupling, as recited in claim 1, further 
characterized in that said toggle means comprises: 

a. a plurality of toggle arms each having an elliptical 
head at one end and a spring-like clip at the other, 

b. a plurality of arcuately spaced-apart U-shaped 
members interposed between said spring means 
and said ?uid pressure means, each receiving 
therein the elliptical head of a corresponding one 
of said plurality of toggle arms, 

0. means constraining said U-shaped members to 
move in opposite directions parallel to the direc 
tion of movement of said contact members, and 

d. a plurality of resilient tabs, each connected at one 
end to a corresponding contact member and having 
at the other end a ball-like member received in the 
spring-like clip of a corresponding toggle arm, said 
resilient tabs each being effective to be deflected 
by a force transmitted thereto from said corre 
sponding toggle arm in response to movement of 
said U-shaped members in said opposite directions, 
and when so de?ected to transmit a component of 
said force to said corresponding contact member to 
cause said snap-action movement of all of said con 
tact members in each direction to occur simulta 

neously. 
‘7. An air hose coupling, as recited in claim 1, further 

characterized in that said ?uid pressure means com 
prises an annular resilient in?atable member, circular 
in cross-section when inflated, and having integral 
therewith a hollow stem opening at one end into the in 
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terior thereof and at the other end into said hollow hose 
coupling body whereby ?uid under pressure supplied 
through two coupled hose couplings flows to the inter 
ior of said in?atable member to cause the in?ation 
thereof. 

8. An air hose coupling, as recited in claim 2, further 
characterized in that said one casing section is provided 
with two parallel spaced-apart faces, one of said faces 
having a pair of concentric grooves formed therein, 
said grooves being connected by a plurality of arcuately 
arranged slots for receiving said toggle means, the 
groove of larger diameter having opening thereinto said 
plurality of arcuately—spaced bores, and the groove of 
smaller diameter having disposed therein said spring 
means and said fluid pressure means, each of which is 
effective via said toggle means to effect snap-acting 
movement of said contact members in a direction op 
posite that of the other. 

Q. An air hose coupling, as recited in claim 2, further 
characterized in that said one hollow casing section has 
formed therein adjacent said face a groove conforming 
in configuration to the gasket groove ofa standard hose 
coupling. 

10. An air hose coupling, as recited in claim 2, fur 
ther characterized in that said one hollow casing sec 
tion has formed integrai therewith a lip conforming in 
con?guration to the lip of a standard hose coupling. 

11. An air hose coupling, as recited in claim 2, fur 
ther characterized in that said one hollow casing sec 
tion has formed integral therewith a lip conforming in 
con?guration to the lip of a standard hose coupling and 
is provided on the interior thereof adjacent said face 
with a groove conforming in con?guration to the gasket 
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12 
groove of a standard hose coupling. 

12. An air hose coupling, as recited in claim 4, fur 
ther characterized in that said toggle means extending 
through said slots comprises a toggle arm disposed in 
each of said slots, and each end of each slot constitutes 
a fulcrum for the corresponding toggle arm, each tog 
gle arm rocking about the fulcrum at one end of the 
corresponding slot to cause said snap-action movement 
of said contact members in their circuit-closing direc 
tion and rocking about the fulcrum at the other end of 
the corresponding slot to cause said snap-action move 
ment of said contact members in their circuit-opening 
direction. 

13. An air hose coupling, as recited in claim 5, fur 
ther characterized in that said annular member and 
said plurality of tabs constitute a single element formed 
from spring steel. 

14. An air hose coupling, as recited in claim 5, fur 
ther characterized in that said annular member and 
said plurality of tabs constitute separate elements con 
structed from different materials, said tabs being 
formed of spring steel and secured to said annular 
member. 

15. An air hose coupling, as recited in claim 5, fur 
ther characterized by electrical insulating means inter 
posed between each of said removable contact mem 
bers and said annular member. 

16. An air hose coupling, as recited in claim 5, fur 
ther characterized by electrical insulating means inter 
posed between each of said plurality of electrical con 
duits and said annular member. 

* * * * * 


