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To all whom it may conc_erm ;,_

Be it known that I, JACOB B. KNUDSEN, a

citizen of the United States, residing at Fern-

nois, have invented certain new and useful
Improvements in Air-Brake Mechanism for
Railway-Cars, of which I do" declare the.fol-

lowing to be a full, clear, and exact descrip-

tion, refer ence bemn' ha.d to the accompany-
ing drawings, formmcr part of this specifica-

tlen
The present invention is more particularly

directed to the improvement of that class of

" air-brake mechanism designed for use in con-

IS

20

30

35

~ pression pump, the valve chest being shown
Fig. 3 1s an enlarged central sec-

40

45

<o

nection with street-railway cars, and more

especially does it relate to the type of air-
brake mechanism in which the compression
of the air within the reservoir from which the
air supply 1s delivered for controlling the

brakes, is effected by means of a pump drwen : o
| spondingly closed, and air will thus be ad-
| mitted to the pump eylinder; while upon the

from the axle of the car wheels.
The objeet of my present 1nvent1011 18 ﬁrst
to provide improved means for operating the

pump and second, to provide an -improved.

construction of valve for controllmﬂ the
pump operating mechanism.

These objects of invention I have accom-
plished by the novel features of construction
hereinafter described, illustrated in the ac-
companying drawmtrs and particularly de-
fined in the claims at the end of thls speclﬁ-

cation.

Figure 1 is a view showing my 1mproved-
'dIr-brake mechanism apphed to a car, the
air-brake mechanism being shown in eleva-
tion and parts of the car beinﬂ' shown in sec- |

tion. Fig. 2 1s a side view of the air com-

in section.
tional view of the upper portion of the valve

for controlling the pump operating mechan-:
‘Fig. 4-is a vertical, longitudinal, cen-
tral- eeetlona.l view of the compression pu mpj
and parts for operating the Same, parts being

1SIn.

shown in elevation. Fig. 5is a central, ver-
tical sectional view of my improved valve for
controlling the pump operating mechanism.
Fig. 6 is a horizontal sectional view taken at
lme 6—6 of Fig. 4. Fig.7 1s a Vertlcal sec-
tional view taken at lme 7—17, Flg 4. Fig.
8 is a detaill view 1n
the sections of the eccentric.

el Sl

sustained the pump B, the reservoir C for the

compressed air and’ the casing D of my im-

proved valve. The pump B is preferably a
“double acting pump having. \«alve chambers

Beneath the floor A ef the car is suitably .

55

b and b’ within each of which are held the

valves b* and 6% 'T'he valve 0 controls the
admission of air tothe pumpecylinder through
the admission port 2, as the piston B’ of the
pump recedes thereflom, and the valve 13
controls the passage of air from the pump
through the channel 3 that leads to a pipe 4
‘which connects the pump B with the com-
pressed air reservoir C. By reference more
particularly to Figs.1 and 2 of the drawings,
it will be seen that when the pump piston B’
i 18 operated, in manner to be presently de-
fined, the valve 0° within each of the valve
casings will open as the piston B’ recedes
therefrem,-'while ‘the valve 63 will be corre-

| reverse strokes of the piston B’ the valve b?
will close and the valve 0° will open in order
i

to permit the air to be forced by the piston

from the pump eylinder into the reservoir -C.
‘The air channel 3 from each of the valve cas-
ings b and b’ at opposite ends of the pump

rod b° of the pump.

60 I
65
70 .

75

8o
cylinder connect with the pipe 4 that leads -
to the reservoir C. Preferably the pump B
is provided with an extension B? that is fur-
nished with grooves 5 to receive the sliding
cross head B? that is connected to the plston“

Upon one of the axlee E. of the ca.r 1hs.' |

mounted my improved mechanism for actuat-

ing the piston B’ of the pump, which mech- |

anism will be next desceribed: On the axle E

90
is fitted a sleeve ¢ formed of sections that 13--”.9' .

held in place on the axle by suitable set-

serews ¢’ and on this sleeve e is mounted in =
| manner free to revolve, the eccentric that is

About the periphery of the eccentric sections >

ipreferably formed of the sections F and F”.

F and F’ £it the sections G and G’ of the ee-

centric yoke, these sections G and G’ being

and within this boss

| suitably connected together by through-bolts
| as at g. The yoke section G’ is formed with 1co
a boss ¢’ that is threaded to receive the pit--
man bﬁ that is pivoted as at b7 to the eud of "
gis
| preferably formed a channel 7 through which -



10

20

oil will beadmitted to the periphery of the ec-

centric tolubricate thesame. Preferably the
channel 7 is controlled by a spring actuated
puppet valve 8 located within a chamber 9 at
the mouth of the channel 7. The sections F
and F’ of the eccentric are duplicates of each
other and each of these sections is formed
adjacent its. periphery and upon each side
with the annual rabbet 11 to receive a pack-
Ing ring 12 of leather, sheet-brass or the like,

the rings 12 projecting beyond the periphery.

of the eccentricand entering annular grooves

13 formed in the inner face of the eccentric.

yoke. The packing rings 12 are held in
place by means of side pla.tes 14 that are bolted
to the faces of the eccentric sections ¥ and
F’. Upon thesleeve eis preferably mounted

a loose collar 15 suitably sustained by a |
' application filed by me November 20, 1893,

bracket 16, this collar being formed with a
feed hole leading to a channel 17 to admit oil
between the eccentric sections and the peri-
phery of the collar ¢, and out-side the ring

- 15 is secured a ring 18 that serves to hold the

30

35

45

50

55

6o

ring 15 in place, the ring 18 being fixed to the
collar e. Each of the sections I and K’ of
the eccentric is formed with spaces to re-

ceive the casing or cylinder H and the dogs |

or pawls K. Thecylinders H have.their ends

closed by the caps # and A’ and through the.

cap h’ passes a rod 20 one end of which is
pivotally connected as at 21 to a pawl or dog
K that is journaled upon a pin 22, and the
opposite end of the rod 20 carries a piston 23
that fills the upper end of the cylinder H,
this piston 23 being forced normally outward
by the coil spring 238 within the casing. The
free end % of each of the dogs or pawls K is
arranged to engage with a notch e*formed in

the periphery of the collar ¢ in order to lock

theeccentricto thecollarin mannertobe pres-
ently defined. The cap 7 of each of the cyl-
inders H is connected by a short pipe 25 with
an annular channel 26 that is formed around
the periphery of the sections ' and F’ of the
eccentric, although manifestly thischannel 26
might be formed upon the inner face of the ec-
centuc yoke. The channel 26 connects with
the reservoir by a suitable pipe 30, preferably
of flexible material, that admits air from the
reservoir when the maximum pressure of the
reservoir has been reached and 1t 18 desired
to throw the pump temporarily out of action.
When the dogs or pawls K are in engagement
with the collar ¢ as shown in FKig. 4, of the
drawings, it is manifest that the eccentric
sections F and F’ will be driven by the car
axle E and will impart movement through the

eccentric yoke to the piston of the pump B,

thereby forecing air into the reservoir C.
When, however, a maximum pressure of air
within the reservoir ocecurs, compressed air
will be admitted (by valve mechanism to be

presently descubed) to the annular channel

26 of the eccentric and from such channel the
air will pass by the short pipes 25 to the cyi-

525 686

pawls K about their pivot points, until their
free ends k pass from engagement with the
ring e. As soon, however as the pressure of
air within the reservoir C has been suffi-
ciently reduced, the springs 28 will force out-
ward the plStOﬂS 23 and will again throw the

free ends /& of the pawls K into engagement

with the notches €® of the ring e and cause
the eccentric to again partake of the move-
ment of the car axle E.

The improved valve mechanism whereby
compressed air will be admitted from the res-
ervoir C to the eccentric in order to operate
the dogs or pawls K in manner before de-
fined, will next be described, although I do
not wish to be understood as c]aimingin this
application said impraved valve mechanism,
as the same affords the subject-matter of an

Serial No.491,489. Thecasing D of this valve
mechanism has a base D’ that is formed with
the port d that connects to the pipe 40 lead-

| ing to the reservoir C and is formed also with go

a port d’ that connects with the pipe 30 lead-
ing to the eccentric yoke and the interior of
the base D’ is formed with a raised seat D?
whereon will rest the valve M that controls
the passage of air from the reservoir to the
channel 26 of the eccentrie. The valve M is
carried upon the end of the valve stem 50

that is encircled by a coiled spring 51 that

serves to give a downward pressure to the
valve, this spring 51 bearing against the valve
at one end and at its opposite and against the
interior shoulder 54 of the casing. The casing
D is preferably connected to its ‘base D’ by the

‘threaded joint 53 and the lower end of the cas- .

ing 1s formed with an annular projecting seat

54: against which the valve M will close when

forced u pward, by the passage of air from the
reservoir C. The stem 50 is preferably hol-

low at 1ts upper end and is screw-threaded to
| receive a spindle 55 which is connected to a

washer 56 that encirclesthe stem 50 and serves
to limit the downward movement of the dia-
phragm N. The connection between the spin-
dle 55 and the washer 56 is preferably effected
by pins 57 (see Fig. 3), that pass throuuh the

slots 58 formed 111 the stem 50 and mto an

annular groove 59 formed adjacent the end
of the spindle 55, the ends of the pins 57 en-
tering the washer 56.
that as the spindle 55 is turned, the washer
56 will be raised or lowered and the position

of the spindle can be fixed as desired, by -

means of a stay-nut 60 that encircles the spin-
dle 55 and can be jammed against the upper
end of the stem 50. The exterior of the stem
50 1s also screw-threaded to receive the ad-

justing nut 61 and its jam-nut 62, the nut 61

serving to determine the upward movement

of the dlaphraﬂm N. This diaphragm N is

preferably held in place between the shoul-
der 65 formed upon the interior of the casing
D and a threaded ring 66 within the threaded

inders H and will force inward the pistons | upper part of the casing, and preferably the
23, thereby causing the rods 20 to rock the i top of the casingis closed by a cap D? having

Hence it will be seen
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a threaded portion to engage the upper end
of the casing. The side walls of the casing

D are formed with vent holes 69, the purpose

of which will presently appear. The valve
M which controls the passage of air from the

reservoir C to the channel 26 of the eccentric,

" is held normally against its seat D? not only

10

by the spring 51, but also by the pressure of
the diaphragm N Thus for example, if the
maximum pressure of the reservoir C is to be
forty pounds, the spring 51 may exert the
pressure of thirty pounds and the diaphragm
N, a pressure of ten pounds, upon the valve M.
Inasmuch however,asthe diaphragm N is con-

cavo-convex, it is obwous that as soon as the

pressure within the reservoir passes the limit

of forty pounds, and lifts the valve M, the

20

30

35

40

45
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diaphragm N will be forced from the p031t1011
shown by full lines, to the position shown by |
dotted lines in Flﬂ' 5 and consequently the
ten pounds of pressure in downward direc-
tion due to the diaphragm will be’ 1nstant1y
relieved and the diaphragm, being in the po-
sition shown in dotted lines will then exert a
pressure of ten pounds tending to hold the
valve M in its raised positicn. Hence it will
be seen that while forty pounds of pressure
is required to raise the valve M from its seat
in order to permit the passage of air from the
reservoir C to the channel 26 of the eccentric,
in order to throw the eccentric and the pump
out of action, it is manifest that inasmuch as
the dlaphragm N in its raised position will
exert a pressure of ten pounds in upward di-
rection against the pressure of thirty pounds
of the spring 51 in downward direction, the
valve M will remain open until pressure of
air within the reservoir C is below twenty
pounds.

If no provlslon were , made for holdmn' the
valve M open asabovedescribed, there Would
be danger of slight variations of pressure
within ‘the cylinder C causing a slight pas-
sage of air from the cylinder to the eccentric
and the dogs or pawls K would be constantly
raised or lowered in an indeterminate man-
ner causing their ends to wear against the
shoulders of the notches ¢? formed in the pe-
riphery of the collar e. By prowdmg means,
however, whereby the maximum pressure
within the reservoir C positivelylifts the valve
M which remains in raised position until there
is a material decrease in the pressure within
the reservoir all such danger of an irregular
action of the dogs or pawls K is avoided. 1t
will be nunderstood of course, that a suitable
pipe will lead from the reservoir C to the
valve mechanism that controls the brakes of
the car, but as this valve mechanism forms
no pa.rt of my invention, I have not deemed
it necessary to illustrate the same.

From the foregoing deseription, it will be

- seen that when the dogs or pawls K are in

engagement with the sleeves e, the rotation
of the car axle E will cause the eccentric and
its yoke to drive the piston B’ of the air pump

|

B, thereby forcing air into the reservoir O,

As soon as a maximum pressure of air within

throw the pump out of action, the valve M

will be lifted from its seat a.nd air will then

‘the reservoir is attained, and it is desired to . = -
70

pass from the reservoir C through the base

D’ of the valve casing and through the pipe
30 to the annular chaunel 26 of the eccentric,
and from this channel the air will pass
through the short pipes 25 into the casing H

or dogs K out of engaﬂement with the sleeves
e and hence causing the axle E to no longer

75

and will force inward the pistons 23 agamst o
the springs - 28, thereby throwing the pawls

8o

operate the eccentric or the pump. Com- -
pressed air may now be withdrawn from the

reservoir C to operate the car brakes, until
the pressure of air within the reservoir is so:
far reduced (say to twenty pounds), that the
spring 51 shall force downward the valve M

and the diaphragm N and thus prevent the

further admission of air from the reservoir to
the channel 26 of the eccentric. When the
valve Misthusclosed, the air within the chan-

ings H will escape through pipe 30 into the - '

casing D and will pass thence through port-
69, thus permitting the sprmﬂs 28 to force
outward the pistons 23 and again cause the
dogs or pawls K to lock the eccentric to the

rotating ring e of the axle E. My object in

95

rovldmcr adgustmw devices upon opposite

sides of the diaphragm N 18 to enable this
diaphragm to be set so. that it will quickly
spring past its center pomt fwm elther direc- -

tion.

It will be seen that the spring: 51 and the'

spring acting plate or dlaphraum N together B

constitute a differential spring mechanism

for controlling the valve M, since a different

degree of spring pressure is exerted upon the
valve M for holding it in closed position, than

While
I prefer that the diaphragm or plate N can.

for retaining it in 1ts open position.

be so arranged as to serve to resist the down-

110

ward movement of the valve M, it is manifest. .
that such arrangement is not necessary, as

the spring plate or diaphragm N could simply I
115

be thrown out of action upon the upward
movement of the valve. |

My object in forming the eccentrw and 1!:3
yoke and the collar e of sections is to permlt
these parts to be readily placed upon the car
axle, but if desired, each of these parts mlght
be made in a smfrle plece. - = -

The details of construction above set out
may be modified within wide limits without
departing from the spirit of the invention.
Thus for example, instead of employing the

120 L

125

collar ¢ in which are formed the notches ¢?,

this collar might be dispensed with and I:he' o I

notches formed directly in the axle E. So-
too, without departing from the broad scope

of my invention the clutch mechanism car-
ried by the eccentric and serving to connect =
it w1th the car axle may be varled and if de---. L

9o
nel 26 of the eceentrle, and within the cas-

t3d '-

100
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sired, a single clutch device, such for ex-
ample, as one of the dogs or pawls K might

be used. | | |

- Sofaras I am aware, my invention pre-

sents the first instance of a pump actuated
by an eccentric or other rotary body driven

from the car axle and provided with clutch

- mechanism by means of which it ean be

10

thrown into and out of engagment with said

axle; and presents the first instance also 1n

which a clateh- mechanism actuated by a
pressure of air within the reservoir, such air

pressure being controlled by a valve provided
with differential spring mechanism serving
to insure the retention of the valve in open

position until the pressure within the reser-.

voir has materially decreased. | |

In prior devices so far as 1 am aware, the

~ cluteh mechanism (by which term I mean

20

any means serving to throw the pump into
and out of action), has nusually served simply
to disengage the pump piston rod from the

eccentric, while allowing the eccentric and
“its yoke to be constantly driven, which is se-
riously objectionable; and in such prior de-
vices, the valve mechanism that serves to

- control the cluteh mechanism was not fur-

50

35

40

45

-~ actuate said pump a clutch for effecting the
-engagement of said eccentric with the axle

50

55
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nished with differentially operating springs

and consequently did not allow the pressure
within the reservoir to be materially de-
creased before the pump was again set in op-
eration. - o

Having thus described theinvention, what
I claim as new, and desire to secure by Let-
ters Patent, 18— |

1. Inair-brake mechanism, thecombination
with a pump, a reservoir and a car-axle of a

rotary body driven by sald axle and serving

to actuate said pump, aclutech mechanism for
effecting the engagement of said body with
the axle, and means forautomatically releas-
ing said clutech mechanism to permit said
axle to rotate independently of said body,
substantially as described.

2. In air-brake mechanism, the combination
with a pump, a reservoir and an axle of an
eccentric driven by said axle, and serving to

and a suitable connection between the reser-
voir and the clutech whereby said clutch may
be released by the pressure withinsaid reser-
voir, substantially as described.

'3. Inair-brake mechanism, the combination

with a pump, a reservoir and an axle of an |

eccentric mounted upon said axle and serv-

ing to actuate said pump, a spring actuated

cluteh carried by said eccentric for conneect-
ing with the axle, a piston for operating said
clutech and suitable means for admitting air

from the reservoir to the casing of said pis- |

ton in order to throw said clutch out of ac-
tion, substantially as described.

4. In air-brake mechanism,the combination
with a pump, a reservoir and an axle of an
eccentric mounted upon said axle and serv-
ing to actuate said pump, and provided with

525,686

[ a groove or channel for the passage of air,

and adapted to connect the same with the

axle, a piston for operating said cluteh mech-

-anism, the casing of said piston being. con-

nected with the air channel or groove of the

eccentric, and a yoke for said eccentric eon-
{ nected with the pump, substantially as de-
scribed. - -
I 9. In air-brake mechanism, the combination

nected to the pump piston and a cluteh mech-
| anism for throwing said eccentric into and
‘out of engagement with the axle, and means

lease the eccentric from the axle, substan-
tially as described. | |
6. Inair-brake mechanism,
with a pump, & reservoir and an axle of an
eccentric mounted upon said axle and pro-
vided with pawls or dogs for effecting its en-

gagement therewith, and provided also with
said

| pawls or dogs and with a suitable channelor =
passage . for .admitting air to the casmgsof

spring actuated pistons for releasing

| sald pistons, a yoke for said eccentric con-

necting the reservoir with the passage or

centric mounted upon said axle for operating
| the pump, a yoke for said eccentric, con-

ciutch mechanism carried by said eccentric
"0

for operating said clutch mechanism to re-

the combination

“with a pump, and with the car-axle of an ee¢- B

g0

{ channel of the eccentric whereby air may be

admitted to operate the pistons that control
| 7. Inair-brake mechanism, the combination

+ eccentric mounted upon said axle and serv-
ing to actuate said pump, and provided with
-a peripheral groove for the passage of air,
pawls or dogs (one or more), carried by said
| eccentric for causing said eccentric to rotate
| with the axle, a spring actuated piston for
~controlling said pawls or dogs, casings or eyl-
inders for said pistons connected with the pas-
sage or channel of the eccentric and a pipe
leading from the eccentrie yoke to the reser-
volr, whereby air may be admitted from said

“centrie in order to operate the pawls or dogs,
substantially as described. |
with a pump, a reservoir and an axle of an
i eccentric mounted upon said axle and serv-

ing to actuate said pump, and provided with

or dogs, a yoke for said eccentric conneeted
with the pump piston, an annular passage for
alr being formed between said yoke and said
eccentric, said annular passage being con-
nected with the casing of said pistons, and a

yokeand leading to the reservoir whereby air

the pistons carried by the eccentrie, substan-
tially as described.

9. Inair-brake mechanism, the combination

‘the pawls or dogs, substantially as deseribed.

pivoted dogs or pawls for causing the engage-
ment of the eccentric with the axle, spring
actuated pistons connected with said pawls

pipe connected with the port formed in the

‘may be admitted from the reservoir to operate

nected with the pump piston, and a pipe con- --95 "

100

i with a pump, a reservoir and an axle of an

10§

1o

reservolr to the passage or channel of the ec-

3. In air-brake mechanism, the combination -

1':5' '
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with a pump, a reservoir, and an axle of an

eccentric for operating said pump provided
with clutch mechanism for affecting its en-
gagement with the axle and provided with an
annular channel or groove for compressed air,
a yoke for said eccentric having annular
grooves in its inner face, packing rings at-
tached to the eceentric and projecting into
the annulargrooves of the yoke, suitable pis-

tons (one or more), for operating the eclutech

1

|

mechanism of the eccentric, the casingsor c¢yl-

inders of said pistons bemﬂ' connected with
the annular groove of the eccentric, and a
pipe for admlttmﬂ' alr from the reservoir to
the annnlar groove of the eccentmc, substan-
tially as descrlbed |

10. In air-brake mechamsm, the combina-
tion with a pump, a reservoir and a car axle
and means for driving the pump from the car

axle,and with a eclutch mechanism for causing

the pump to be operated by said car axle,
of the valve or piston for controlling said
clutch mechanism, and differentially operat-

ing spring mechanism for controlling said |

valve or piston, substantially as described.

11. In air-brake mechanism, the combina- |

tion with a pump, a reservoir, a car axle and
means for operating the pump from said car

axleand with a cluteh mechanism for bringing

said pump mechanism into action, of means
whereby said clutch mechanism may be act-

-30}

uated by the compressed air in the reservoir

a valve for controlling the flow of compressed o
air to operate said clutch mechanism, and dif-
ferentially operating spring mechanism for_.

said valve, substantially as deseribed.

35

12. In air-brake mechamsm, the combina-

tion with a pump, a reservoir, a car axle and

means for operating said pump from the car

axle, of clutch mechanism for throwing said
pump operating mechanism into action, pis-

‘tons (one or more), for controlling said clutch

mechanism, suitable air pipes and channels

40

whereby air is admitted from the reservoirto

operate said clutch pistons and a valve serv-.
ing to control the flow of air from said reser-
voir to the clutch pistons, said valve being

provided with differential spring mechanism
whereby the valve will be raised by a pre-de-
termined pressure of air within the reservoir,

45

50

but will remain open until said pressure
is materially reduced, substantully as de-

scrlbed .. . | .
JACOB B. KNUDSEN.
Wltnesses ' '

GEO. P. FISHER, Jr.,
- FRED _GERLAC_H,
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