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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.

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 pésition.

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.
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Fig. 2'is a sectional
Fig. 1. ‘ :
Ifig. 8 is a modification wherein the cyl-
inder bore is tapered. ‘ ‘ :

Fig. 4 is a sectional elevation of a modified
form of retarding apparatus wherein the
cataract is arranged horizontally and oper-
ates through an arm pivotally connected to
the plunger. ) IR

Fig. b 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

plapn on line a—a of

is inclined to the horizontal with its plunger re
- the resistance to the transter 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 acting le-
ver. ; ; S
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. 8.
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 1n-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 1s shown
in the normal position for acting as a retard.
The latter is pivotally mounted upon a ful-
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

220,239, and in Great Britain January 29, 1927.

high pressure side is forced to pass through
the groove 4° to the low pressure side, said
groove presentinga larger section to the lig-
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 18 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
1s 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 eranked 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 fulerum pin. The

piston 5 in this movement is brought to the-
bottom of the eylinder 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 1s pro-

vided with a projecting boss 22 to engage with
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passages ﬂnough the apertures 1

the cup 2 whereby the piston is p;ovided
with a das 11 pot to give a cushioning effect to
the plston af the lo“‘ﬂr end of its stroke. The
head of the cylinder 15 provided with a vent

aper ture 23 controlled by a vent pin 24 to pey-
mit the initial filling of the cylinder 4 and
chamber 12.

Referring tothe modification shown in Fig.

3, the (-"hmler 4% is made with an Up'\\"\rdly
mpormo bore having its larger diameter at
the commencing part.of the piston stroke so
that there is a gradually reducing passage
tween the walls of the cylinder and the pisten

-Consequently, a eradually increasing re-
sistance is presented to th
tue of the liqtﬁd on the h1gh pressure sid
above the piston having to pass through a
more restricted pflqs“ve between the piston
and’ the cylinder as the piston ap-
proaches the end of its utlohe. ’Fne piston
red 6% may be connected through links with
an Impact arm, as aforesaid.

Reterrmo to the modification of ﬂ\e appa-
ratus shown in Figs. 4 and 5, the cataract is
arranged to operate subs mniuﬂly ina 1\()1'1—
rontal divection and uompubes a cylinder
in which works a solid piston 5* to Wh‘“h is
pi\*otc y conne(’tf)d at 10* an angle abubment
lever 9 having its upper arm a¢ ]anied to.en-

o with the wagon axle 19 and its cranked
;s'on 8 ‘wh‘ptﬂd to serve as o wpper
stide-
a short distance from the
QKb rll‘l(}

LoT,

be-

o 1
Vi

ch has 2 slidable engagement with a 5

Wi 13 25 terminating
1

evlinder 4% s0 as to provide a slot
having 1"19"‘11 inturned flanges and the lower
ends of the levers 8" may be formed or pro-
vided wwith lateral upstanding ribs 26 engag-
ing under the ﬂ‘lngge of the keepers 25% i
der to prevent axial deviation of the pzs,to
5e. The cylinder 4* is connected by a condui
35 with an oil or other liquid reservoir and

"y

i

hm a return valve 18% so that said conduit is

under a “head’”.or pressure enJ)hng a return
of the piston to the retfu'dm') position. . The
eylinder 4* hag apertuves 15° Tor the outlet.of
Tiquid at the high pressure side of the piston
5%, one of ihc%“ openings beiny engage 1 by =
serew pin 162 If dow'm, an uhnc table pin
may engage w ith each of tho np{\rtm es 155

In pr‘l('hcc, the axle 1
gages with the 1pstun(-mo arm of the l¢
9 and by virtue of the force avizing from
momentum of the wagon, (‘10171\; ses the |
B2 into the cylinder 4° ag ainst a pressnve which
can be regulated by the more or less vestricted
“whieh
communicate with said oil or other hqwd
rese ervolr until such time as the slipper paxrt

the

[ SR

.

35 of the lever 9* passes beyond the slideway’

25 above the slot 25°, w herernon the lever t1m
over on its centre 10* so ”u,t its upper ari
drops below the level of the lever 9° of the
wagon axle 19 and enables velease of the ag-

on. as shown by dotéed lines.

e said piston by vir-

lLideway 25 may be provided with keepers 25¢

1n or-

of the wagon en-

The lever &

1,690,695

furned into

tward stirel

s re
the ou
ment of the cranked
end of-the slide way 2
- Inthe mof,xuc t1o n of
in Fig: 6, the cataract is
the horizontal und . 3
in which works : on 5° plm/med at
its outward end with aa upstanding impact
arm §" adapted to engagen \\'i“l ﬂm WaGo .Luie
19 ox bomuW o1 ext A from th vqrm(ﬂ'
on the ocutwar d stroke of the mao*‘ The
cvlinder 4” is connected by a conduit 3 vzrh
an oil or-other liquid reservoir, as aaolegam,
and h%‘ a return valve 18"
4P aye apertures

the retarding position upon
5% by abut-

the pl‘tf n
xtension 8¢ agamst the

of

L

e

5.

(h" apparatis showa
2%

3y
sl nch‘md to
h

L (‘OU]JI

15" gpen to the reservolr, cne
cr.more of which aperturesis or ave regulated
by a serew pin 16°. As the wagon moves for-
ward and depresses the catara wet piston 5%, the
projecting head of the pisten is hrought be-
Tow the level of the wagon axle, as indicated
by the dotted lines, \vhe}'ﬂupon the wagon. s
iv ce to pass over. The wagon is refar ded by

regulating the p assages throngh the apertores
150, '
In the Jn(,)diu ation
shown in Fig. T
horizontally
which are

of . the App atus
, the cataract is ‘Lrw"mned
CONE Lsunrv of a c”lmder 4¢ in
pmin"cs 150, the passages

_through Which are l'eonhfeﬂ by screw pins

16¢ fo a veservoir under a suitable head. In
the cylinder works o pisten 5% on swwhich is
pivotally mounted a catch 27 having up-
standing plo]’ﬂbﬁonq 07“ 27", the 01‘030(}1:10115
27 engaging with the lower arm of the lever
9 wmch is D'V(uou at 10 to soid pluonger,
and the upper arm of the lever mw'win(f
w,n,h ‘the wagon axle 19 or body. A spring
9° engages with the impact arm ¢ to veturp
it to vetard pcowon A projection 28 is

provided at the end of the cylinder 4° or

othér convenient part for engagement with

The
3¢

the projection 27° and the catch 27.
cylinder 4° is connected by a conduit
with an oil or other liquid wresevvoly, as
aforvesaid, and has 2 return va I‘fe 18 "As
]thﬂ piston 5¢ is moved into the eylinder 4°
by t

lie foree of the wagen axle 10a f)“mm, the
arm or member, th‘ ,m,e(' 10n) Qt"
catch 97 1s brought into colligio
projection 28 on U we eylinder 4° and
27 dropped out of engagement
9° against tho action of a spria
Referr ing to the modmcmmp (5’ the
ratug shown -in Fig. 8, the cataract
angd to rock on trunnions 30 p“mﬂ[h d
tm sides of the eylinder 4 ade Drackets
31 and the pws‘ on 59 pmvldol with an up-
standing impact arm or member 9 5 vdapted
to engage with the wagon s \le 19. A dou-

7.4 =
(.,_

appa-
iz ar-
on

:I 111

ble armed rocking lever 32 is pivoted at 32
in‘t’ne’ bmcket 31 and is ary Lowith one
arm 324 enga heerlinder
49 aml its other a engage-

ment with the wagon wnco]* 3 evl-

In the eylinder
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Jnder 49 is connected by a conduit

<the piston 5% is

‘the wagon to proceed.

1,890,605

ol or other liquid reservoir, as aforesaid,
and has a veturn valve 18%° Aps
are formed in the cylinder and, more ot les

obturated by screw pins 169, I

. An
‘orced by the iragon 43
44 the wagon wheels 34
s the arm 32" of the lever
and tirn sard lever about the centré 33 ¢o
as to exert an upward pressure fr i
arm 320 against the underside of the eyl
inder 4% whereby the rear end of the cata-
ract is swung upwards about its {runnions
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 eylinder to its initial position is a
gravitaticnal one.
In ali cases, the cataract planger instead
of engaging with the wagon axle, may en-

e 1f

into the cylind
gage and dep;{

(3 3v)

Y

- gage with the wagon body or any part of

1o
<t

30

<

40

45

G0

the underframe, to effect a vetardation of the
wagon, as will be understood.
What T elaim is:—

1. Apparatus for refarding wagons or
tubs comprising in combination a cataract
having a cylinder containing oil or other

the eylinder,
means for restricting the passage of the
liquid from the high pressure side of the
piston whereby the liquid is. permitted to

liquid, a piston working in

escape under restraint, and a jutting
arm 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-
bant movement of the catavact apparatus
upon a preopellant force acting against the
impact avin or member, and means for cans-
g the impact arm or member to return to
retarding pesition, a

2. Apparatug for rvetarding wagons or
tubs comprising in combination a cataract
having a cvlinder containing oil or other
Liquid, a pisten working in the cylinder
whereby the liquid is permitted-to escape
under restraint, & reserveir communicating
with the cvlinder at one end thereof, and
impact arms or members connected with the
piston, said
to iut upwardly to a refarding position anc
to move forwardly clear of the vehiclé fo
non-retarding position subject to a relue-
£ moveément of the cataract upon a pro-
pellant force acting -against the arms or
mnembers, and means for causing the impact
arms ov members to return to retarding posi-
tion.

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
greove in the cylinder walls for the passage

35% with an

action, as

0oy

tlio.

» impact -

arms ot members being adapted

3

of liquid froni the Tow \pfe_s‘sdre side of the 3
piston to the high pressure side thereof to

pernit said liquid to escape undet restraint,
said cylinder being open dt one end to a
resérvoir providing a “liedd” theréfor, and
aft upivardly exte '

; on dnd pivetally movable into
refarding or non-retarding position. N
S Apparatus for rétarding Wagens or tubi

comprising in ¢onibinatioh a ¢ataract having

a cylinder contalniing oil ot other ]i%uid‘, Py
piston working in the ¢ylinder wheréby the

liquid 1s permitted to séscape under restraint, -

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 fulerum and the up-
standing parts of said arms, and the upper
ends of the links connected to the piston rod:

5. 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 whereby the
Hquid 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 cylinder 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,
means in the cylinder at the high pressure

ng hiipict arin colinectéd

-()‘

80

[t
<t

side of the piston for regulating the escape of -

liquid on the working stroke, and pivoted 1m-
pact arms connected with the piston adapted
to project In the path of the vehicle.

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

mmpact arm pivotally connected with. the
cataract piston and adapted to project in the
path of o vehicle passing thercover, 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-
straint from the high pressure side of the
piston, a franie 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,
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and the cylinder at the Jow 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

590,695

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 Iinks 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.

15

20



