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UNITED STATES 
1,690,695 

PATENT OFFICE. 
BERTRAM NORTON, OF CLAVERLEY, NEAR wOLVERHAMPTON, ENGLAND. 

APPARATUS FOR RETARDING WAGONS, TUBS, AND THE LIKE. 

Application filed September 17, 1927, serial No. 220.239, and in Great Britain January 29, 1927. 

This invention relates to apparatus for re 
tarding wagons, tubs, and the like, more es 
pecially for use in mining systems and simi 
lar purposes, when such wagons or tubs are 
travelling down inclined ways, and has for 
its object effectually to control or regulate 
the speed at any desired position. 
In the accompanying drawings 
Fig. 1 is a sectional elevation of the im proved retarding apparatus having a tapered 

groove along the wall of the cylinder con 
structed according to this invention. 

5 

25 

30 

s 

50 

55 

Fig. 2 is a sectional 
Fig. 1. 

Fig. 3 is a modification 
inder bore is tapered. 

Fig. 4 is a sectional elevation of a modified 
form of retarding apparatus wherein the 

plan on line a-a of 

wherein the cyl 

cataract is arranged horizontally and oper 
ates through an arm pivotally connected to 
the plunger. 

Fig. 5 is an end elevation in part section of 
the apparatus shown in Fig. 3. 

Fig. 6 is a side elevation of a further form 
of retarding apparatus wherein the cataract 
is inclined to the horizontal with its plunger re 

the resistance to the transfer of liquid from engaging the axle. 
Fig. 7 is a further modification of retard 

ing apparatus wherein the cataract has its 
plunger provided with a pivoted arm re 
tained in retard position by a pivoted catch. 

Fig. 8 is another modification of retarding 
apparatus wherein the cataract is pivoted 
and turned ensemble out of engagement with 
the Wagon axle or body by an under actingle 
We. 

In a convenient embodiment of the inven 
tion as represented in Figs, 1 and 2, a cat 
aract 1 is vertically disposed and carried by 
a frame 2 at a position below the rails 3. 
Along the wall of the cylinder 4 of the cat 
aract is an upwardly tapering groove 4 
which gradually diminishes as it approaches 
the upper part of the cylinder, and in the lat 
ter moves a piston 5 having a piston rod 6 to 
the upper end of which are pivotally con 
nected links 7 depending one at each side of 
the cataract. The lower ends of these links 
are pivotally connected to a cranked or el 
bowed extension 8 of an upstanding or jut 
ting impact arm or member 9, which is shown 
in the normal position for acting as a retard. 
The latter is pivotally mounted upon a full 
crum pin 10 carried by a bracket 11 project 
ing from the frame 2. In the upward stroke 
of the piston 5, the liquid above same on its 

high pressure side is forced to pass through 
the groove 4 to the low pressure side, said 
groove presenting a larger section to the liq 
uid when the piston is at the commencement 
of its stroke, so that the passage in said 
groove becoming more restricted, an increas 
ing resistance is offered to the piston and 
transmitted to the impact arm 9. The cylin 
der 4 is open at the lower end to an external 
chamber 12 which at one side of said cylinder 
is open to an upper chamber 13 which is dis 
posed above the head end of the cylinder and 
contains or surrounds a gland 14. When the 
cylinder 4 and chambers 12 and 13 are filled 
with oil or other liquid, the gland 14 is im 
mersed. It is preferable that no air be al 
lowed to enter the cylinder, and the provision 
of the chamber 13 situated around the gland 
14 and adapted to contain a filling of oil or 
other liquid, ensures that the gland shall al 
Ways be immersed and a liquid seal provided 
against air leakage between the piston rod 
6 and the gland 14 of the cylinder 4. In the 
upper end of the cylinder above the piston 5 
is a port 15 which is more or less obturated or 
regulated by an adjustable pin 16 for varying 

the high pressure side of the piston to the low 
pressure side thereof. The piston 5 is pro 
vided with an aperture 17 covered by a hinge 
flap valve 18. 
In practice, the axle 19 of the wagon en 

gages with the impact arm or member 9 and 
Swings it over to the right from its fulcrum 
pin 10, thereby raising the piston 5 under re 
straint, regulated by the tapering groove 4°, 
and an increasing resistance is thus presented 
to the passage of a wagon. Upon the axle 19 
passing clear of the impact arm 9, the latter 
Swings back by gravity into the initial posi 
tion of a succeeding wagon due to the dead 
weight of the piston transmitted through the 
links 7 to the cranked or elbowed extension 8 
of the impact arm or member 9, since the cen 
tre of gravity of the moving parts still lies 
to the rear or left of the fulcrum pin. The 
piston 5 in this movement is brought to the 
bottom of the cylinder 4 with the flap valve 18. 
lifting and allowing oil or other liquid at the 
lower side of the piston to pass through the 
aperture 17 to the upper side of same. 
The lower end of the cataract 1 is formed 

centrally with a cup 20 having through one 
or more of its walls an aperture or apertures 
21, and the lower side of the piston 5 is pro 
vided with a projecting boss 22 to engage with 
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3. 

the cup 20 yhereby the piston is provided 
with a dash pot to give a cushioning effect to 
the piston at the lower end of its stroke. The 
head of the cylinder is provided with a vent 
aperture 23 controlled by a vent pin 24 to per'. 
mit the initial filling of the cylinder 4 and 
chamber 12. 

Referring to the modification shown in Fig. 
3, the cylinder A* is made with an upwardly 
tapeling bone having its large diameter' at 
the commencing part of the piston stroke so 
that there is a gradually reducing passage be 
tween the walls of the cylinder and the piston 
5*. Consequently, a gradually increasing 
sistance is presented to the said piston by v 
tue of the liquid on the high pressure side 
above the piston having to pass through a 
inore restricted passage between the piston 
and the cylinder walls as the piston ap 
proaches the end of its stroke. The piston 
rod 6* may be connected through links with 
an impact arm, as a foresaid. 

Referring to the modification of the appa 
ratus shown in Figs. 4 and 5, the cataract is 
arranged to operate substantially in a hori 
Zontal direction and comprises a cylinder 4 
in which works a solid piston 5 to which is 
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passages through the apertures 

pivotally connected at 10° an angie abutinent 
lever:9 having its upper arm adapted to en 
gage with the wagon axle 19 and its cranked 

ension 8 adapted to Serve as a slippei'. e 

which has a slidable engagement with a slide 
way 25 terminating a short distance from the 
cylinder 4: so as to provide a slot 25°. The 
slideway, 25 may be provided with keepers 25* 
having lateral inturned flanges and the lower S. 

ends of the leve's 9 bay be formed ol' pro 
vided with lateral upstanding ribs 26 engag 
ing under the flanges of the keepers. 25 in or ... . 

der to prevent axial deviation of the piston 
59. The cylinder 4 is connected by a condit 
35 with an oil or other liquid l'eservoir and 
has a return valve 18 so that said cond it is 
under a “head or pressure enabling a return 
of the piston to the retarding position. The 
cylinder 4 has apertures 15 for the outlet of 
liquid at the high pressure side of the pistoia 
5, one of these openings being engaged by 2. 
screw pin 16°. If desired a adjustable pin 

a may engage with each of the apertures 15°. 
in practice, the axle 19 of the wagon en 

arm of the lever 
g on th{ i , a 

gages with the lipstanding 
9 and by virtue of the force at 
molinentum of the wagon, depres 
5 into the cylinder 4 against a pr 
can be regulated by the more or le restricted 

\\hich 
communicate with said oil or other liquid 
reservoir until such time as the slipper part 

25 above the slot 25, whereupon the lever tips 
over on its centre 10° so that its up C. : 

drops below the level of the lever 9 of the 
wagon axle 19 and enables release of the wag 
on, as shown by dotted lines. The lever 9: 

arm 9 adapted to engage with the V 

the pistan 
esslie which 

4' and its ot ' ' - - - 
ment with the wagon wheels 34. The cyl. 1: 
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is returned into the retarding position upon 
the outward stroke of the piston 58 ly abut. 
ment of the cranked extension 8 against the 
end of the slideway, 25. - 

in the modification of the apparatis shovia 
aged inclined to in Fig. 6, the cat: 'act is air 

the horizontal and comprises a cylinder -: 
in which works a solid piston 5 provided at 
its outward end with an upstanding inpact 

ago) axie 
e cylinder 19 or body, when extended from 

on the outward stroke of the piston. 
cylinder 4 is connected by a conduit 35 with 

he 

an oil oi' other liquid reservoir', as a foresaid, 
and has a return valve 1.S. in the cylind 
4 aire apertures 15 open to there 
or more of which apertures is or ai 
by a screw pin 16°. -- 
ward and depresses the cataract piston 5. the 
projecting head of t - 
low the level of the wagon axle, as indicated 

retri - 

by the dotted lines, whereupon the wagon.is. 
free to pass over. The wagon is retarded by 
regulating the passages through the apel tires 
5 
in the modification of the apparatus 

shown in Fig. 7, the cataract is arranged 
horizontally consisting of a cylinder 4 in 
which are aperties 15°, the passages 
through which are regulated by screw pins 
16° to a reservoir under a suitable head. In 
the cylinder works a piston 5e on which is 
pivotally mounted a catch 27 having up 

'', 27, the projections 
27 engaging with the lower arm of the lever 
standing projections 2 

99 which is pivoted at 10° to said plunger, 
and the upper ai'im of the level engaging 
with the wagon axle 19 or body. A spring 
9° engag 
it to retard position. A projection 28 is 
provided at the end of the cylinder 4e or 
other convenient part for engagement with 
the projection 27 and the catch 27. The 
cylinder 4 is connected by a conduit 35° 
with an oil or other liquid 'eservoii', as 
aforesaid, and has a return valve 189. As 
the piston. 5° is noved into the cylinder 4" 
by the force of the wagon axle 19 against the 
arm or member, the projection 27 of the 
catch 2 is brought into collision with the 
projection 28 on the cylinder 4 and the catch 
27 dropped out of engageinent with the levej 
9° against the action of a spring 29. 

Referring to the modification of the appa 
atus shown in Fig. 8, the cataract is ar. 
Fangd to rock on tunnions 30 provided on 
the sides of the cylinder 4d in side brackets 
31 and the piston 5 provided with li) - i 

to engage with the wagon axle 19. 
ble armed rocking ever 32 is piy 
in the backet 31 and is arranged with oie 
ai'in 32 engaging inderneath 

2 adapted engage 

As the wagon moves for 

he piston is brought be 

s with the impact aim 90 to return 

: cylinder 
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standing impact arm or member 9 adapted 
8a of the lever 9 passes beyond the slideway 
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oil or other liquid reservoir, 

: the piston 5 is forced by the 

the wagon to proceed. 
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and has a return valve 18. A 
are formed in the cylinder and 
obturated by sciew pins 16. 
into the cylinder 4, the wagon v 
gage and depress the arm 32 of it 
and train said le. 
as to it an upward pressur 
alia 32 against the underside of 
inder 4, whereby the rear end of the cata 
ract is swung upwards about its tunnions 
30 and consequently lowering the outward 
end of the piston to a position below the 
level of the wagon axle, thereby allowing 

The return of the 
cataract cylinder to its initial position is a 
gravitational One. 

in all cases, the catalact, plunger instead 
of engaging with the Vagon axle, may en 

i. 

gage with the wagon body or any part of 

2: 5 

3 5 
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pellant force acting 

the underframe, to effect a retardation of the 
wagon, as will be understood. 
What I claim is:- 
1. Apparatus for 'etarding wagons or 

tubs collapiising in combination a catalact 
having a cylinder containing oil or other 
liquid, a piston working in the cylinder, 
means for 'estricting the passage of the 
liquid from the high pressure side of the 
piston whereby the liquid is permitted to 
escape inder l'estraint, and a jutti 
a}'m or member connected to the piston and 
adapted to project into retarding position . 
in the path of a vehicle passing thereover 
and to move forwardly clear of the vehicle 
to non-retarding position subject to a reluc 
cant movement of the cataract apparatus 
upon a propellant force acting against the 
impact airin o' member, and healins for calls 
ing the impact arm or member to l'eturn to 
retarding position. 

2. Apparatus for retarding wagons or 
tlibs comprising in conbination a cataract 
having a cylinder containing oil or other 
liquid, a piston working in the cylinder 
whereby the liquid is permitted to escape 
inder restraint. a reservoir communicating 
with the cylinder at ore end thereof, and 
inpact arians or member's connected with the 
piston, said airns o' member's being a dapfel 
to it towardly to a retarding position and 
to move forwardly clear of the vehicle to 
ion-retarding position subject to a reluc 
faint movement of the cataract tipon a pro 

against the arms or 
in embers, and means for causing the impact 
a rins or members to return to retarding posi 
Éion. 

3. Apparatus for retarding Wagons or tubs 
comprising in combination a cataract having 
a cylinder containing oil or other liquid, a 
piston working in the cylinder, a tapering 
groove in the cylinder walls for the passage 

id lever about the centre 33 so 
retroin the 

the cyl- a cylind 
pistol vorkin 
liquid is permitted to esc 

ting impact 

3 
of liquid from the low pressure side of the 
piston to the high pressure side thereof to 
ermit said liquid to escape under restraint, 

a lied' therefor, and ngill 
l pivot 

arting or 
... : . . 

it. Appiratli . . . . s' 

sing in combination a cataract havi 
a cylinder containing oil or other liquid 

ng in the cylinder where 
ape under rest 

said cylinder being open at one end to a reser 
voir, upwardly extending impact arms with 
cranked extension members through which 
they are pivotally mounted, links connected 
to the extension members of the impact arms 
intermediately of their fulcrum and the up 
standing parts of said alms, and the upper 
ends of the links connected to the piston rod. 

5. Apparatus for retarding wagons or tubs 
coluprising in combination a cataract having 
a cylinder containing oil or other liquid, a 
piston working in the cylinder whereby the 
liquid is permitted to escape under restraint, 
said cylinder being open at the lower end to a 
reservoir, a piston provided with a central 
boss at its lower side, a cup on the inner side 
of the cylindel' end with which cup the piston 
bOSS engages, a port in the piston for the pas 
Sage of the liquid on the non-working stroke, 
heans in the cylinder at the high pressure 
side of the piston for regulating the escape of 
liquid on the Working stroke, and pivoted im 
pact arms connected with the piston adapted 
to project in the path of the vehicle. - 

g open at othe end to a 
pict airin coinected 

givagons or tubs 

aint, 

5 
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6. Apparatus for retarding wagons or tubs 
comprising in combination a cataract having 
a cylinder containing oil or other liquid, a 
piston Working within the cylinder, an out 
let for the cylinder through which the liquid 
is permitted to escape under restraint and 
gradually increasing resistance on the high 
pressure side of the piston, an upstanding 
impact arm pivotally connected with the 
cataract piston and adapted to project in the 
path of a vehicle passing thereover, a port 
in the piston for the passage of the liquid 
on the return stroke, a port in the cylinder 
Walls at the high pressure side of the piston, 
and an adjustable pin obstructing said port. 

7. Apparatus for retarding wagons or tubs 
comprising in combination a cataract having 
a cylinder containing oil or other liquid, a 
piston working within the cylinder, means 
for permitting the liquid to escape under re 

10 

120 

straint from the high pressureside of the 
piston, a frame carrying the cataract beneath 
inclined rails. an upstanding impact arm 
having a cranked lower end pivotally con 
nected to the frame, and pivotally connected 
to the piston, means in the cylinder at the 
high pressure side of the piston for regulat 
ing the escape of liquid on the working stroke, 30 
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and the cylinder at the low pressure side open 
to a reservoir under a “head or pressure. 

8. Apparatus for retarding wagons or tubs 
comprising in combination a cataract having 
a cylinder containing oil or other liquid, a 
piston working in the cylinder, a tapering 
groove in the cylinder walls for the passage 
of liquid from the low pressure side of the 
piston to the high pressure side thereof to 
permit said liquid to escape under restraint, 
said cylinder being open at the low pressure 
end to a reservoir providing a head or pres 
sure therefor and upwardly extending so as 

$90,695 

to encompass the upper end of the cylinder, 
a stuffing box and gland at the cylinder head 
within the said reservoir so as to effect an 
immersion of the gland, and an upwardly 
extending impact arm having a cranked lower 
extension whereby it is pivotally mounted, 
and links connecting the said extension with 
the piston rod. 

In testimony whereof, I have signed my 
name to this specification at Birmingham, 
England, this 22nd day of August, 1927. 

BERTRAM NORTON. 
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