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To all whomi it may concern.: | o
Be it known that I, James . BROOKMIRE,

Jr., residing at the-city of St. Louis, State of

Missouri, have invented a new and useful Im-
provement in Air-Brake Systems for Street
and other Cars, of which the following is a
specification. = | e

My invention relates primarily to the

method of mounting air-pumps on streetand
other cars to supply compressed air for brak-

~1Ing purposes; but I do not desire to restrict

20

~myself to its use in that particular field.

The Invention is particularly applicable to
the types of cars now being used, where the

car-axles are so occupied by electric motors |

and their gearing that the known styles of

pumps journaled on an axle and operated by
‘the rotation of the same cannot be used for
-want of adequate space; but my inventionis |

also an improvement on the old proposed
forms of said mounting, even where there

exists ample room for such pumps on the axle

between the wheels. Ihave discovered what
I consider to be two fundamental defects in

all prior proposed methods of mounting such
‘pumps, and these are as follows:

First. When located beneath the car upbn

- thedriving-axle between the wheels, the pump
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1s inconveniently located, is inaccessible, and
18 frequently cramped for room or impracti-

cable for lack of space.

Second. Inall methods here_t_(}fb I'e pr('".tpoSed

‘the pump has not been properly mounted, so

that these systems or proposed plans have all
proved to be commercially impracticable.

For instance, it has been found to be desir-
able to mount the pump directly upon one of

the car-axles by boxes or hearings and to
drive the pump directly from said axle by
means of eccentries or their equivalent; but
in order to mount the pump in this way and
yet have it independent of the movements of

“the car-body or truck-frame and other axle

or axles it is necessary to connect the pump
only loosely with some portion of the car-
body or truck-frame or other axle than that
upon which the pump is journaled. When
thus loosely connected, however, the vibra-
tory movement of the pump, due to the re-
ciprocating action of the piston against the

alr-pressure in the air-reservoir, produces a

box” throughout speci

“constant thumping or pounding at such loose

connection, causing disagreeable noise and
deleterious action upon the working parts of
the pump, which it is one of the objects of
my invention to prevent, while yet preserv-

ing the loose connection of the pump with the

remainder of the vehicle outside of its point
of support upon the driving-axle on which it
1S journaled. = | o -
The first difficulty I obviate by journaling
the pump upon its driving-axle outside of the
wheels through the instrumentality of one of

the axle boxes or bearings supporting the

car, or ‘‘axle-boxes,” as they are technically
termed, and this I do by forming said pump
in one with, or rigidly attaching it to, said
car-box or bearing, hereinafter called ‘“axle-
ication and claims.

I wish to define the term ““axle-box?” as
meaning the boxor bearingin which the jour-
nals of the car-axles revolve and upon which
the car is carried. The axle-box is usually
fitted with. a removable ““brass” and has a
chamber for waste and oil and is held in pe-
destals on car-body or truck-frame.

Ihe second difficulty I obviate by nmking '

the connection between the pump and the
remainder of the vehicle—such as the car-
body ortruck-frame ornon-driving axle,which
restrains the pump—an elastic as well as a
loose connection, which, while providing for
all necessary movements at the point of such
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connection, yet takes up anylost motion, such

as would result in the annoying and deleteri-
ous pounding or thumping above referred to.

I bhave found by actual experiments that it is

absolutely necessary to thus elastically con-
nect and restrain the pump, because of the
peculiar upward and downward and varying
vibratory movements of the pump with each
rotation of theaxle. I have found that the
action of a pump working against the pres-
sure of the air-reservoir introduces new con-
ditions and phenomena which have appar-

ently never before been appreciated by any

experimenters, and I believe it is the ab-
sence of adequate and satisfactory provision
of means of avoiding the bad results of such
phenomena which has militated against the

adoption of any of the heretofore-proposed
systems of air-brakes for street and other cars

QO

95

ICO




10

20

30

35

40

55

6o

(i

in which the pump is journaled upon one of
the axles which serves to actuate the pump.

Although pumps have heretofore been pro-
posed to be mounted by boxes or bearings
upon an axle of the car, which latter drives
the pump, and with a loose connection be-
tween the pump and the remainder of the ve-
hicle, T am not aware that this connection has
ever been made clastic as well as loose, and
it is in this way that I secure the desired re-
sult, and which constitutes a part of my said
invention. In this way the pump and the
axle upon which it is journaled are made ab-
solutelyindependent of the movements of the
other axle or axles and of the car-body or
truck-frame, and the operative relationship
of the various working parts of the pumpis
preserved without the introduction of tor-
sional stresses and strains, and at the same
time the noise is avoided, and the pump is re-
lieved from the shock, jars, and pounding
due to the peculiar erratic vibratory action
of the pump under to-and-fro excursions of
its piston against the air-pressure of the air-
reservolr.

Another feature of my said improvement
consists in utilizing the ordinary axle-boxes
48 2 means of journaling the pump upon the
car-axle. In this way I avoid having to make
additional journals upon the car-axle and I
utilize the bearings of the car on such axle to
also constitute a bearing for the pump, so
that this feature of my improvement 1s at-
tained whether the pump be located outside
of or between the wheels. By locating the
pump outside of the wheels, however, I secure
for it a location where it can be constantly
seen and conveniently receive propercare and
attention, while at the same time avoiding
the difficulty of lack of space between the
wheels. |

The improvement, which consistsin provid-
ing an elastic as well as a loose connection
for the pump with the ecar-Dbody or truck-
frame, is of course applicable whether the
pump is located outside of or between the
wheels. |

I attain the foregoing objects in the man-
ner and by the devices illustrated in the ac-
companying drawings, in which—

Figure 1 represents a plan view of the sys-
tem as seen from above; Iig. 2, a side view
of a railway-truck with the pump mounted
on one of the axles thereof and elastically
connected with the frame of said truck. IKig.
3 shows a plan of the combined pump and
axle-box detached from its connection with
the car axle and truck. Ifig. 4 1s a side view
of Fig. 3, looking toward the axle-box side of
the pump. Fig. 5 1is an end view of Ifig. 3,
looking from the eccentric end toward the cyl-
inder end of the pump. Ifig. 6 18 a vertical
longitudinal section of sald pump mounted
in the manner described. I'lg. 71s a hori-
zontal longitudinal section of said pump
mounted in the manner described. Ifig. 8
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is an irregular transverse vertical section
through part of a car-axle and one of its
wheels and said combined pump and box
mounted in the manner described. Figs. 9
and 10 show different methods of allowing
for the lateral play of the car-axle without
interference with the action of the pump.
Fig. 11 is a transverse section through xx of
Fig. 10.

Similar reference-numerals refer to similar
parts throughout the several views.

1 is the pump-casing; 2, the axle-box, which
the pump-casing is formed in one with or rig-
idly attached to.

3 ig the cylinder end of the pump, and 4 the
eccentric end of the pump.
~ 51is the air-reservoir; 6, the brake-cylinder;
7, the engineer’s valve; §, the truck-frame or
car-frame; 9, the driving-motor; 10, pipe con-
necting the governing-valve on the pump
with the engineer’s valve; 11, pipe connecting
the engineer’s valve with the air-reservoir;
12, pipe connecting the engineer’s valve with
the brake-cylinder; 13, pipe connecting the
cylinder of the pump with the air-reservoir.

14 and 15 are flexible sections of pipe to
admit of independent motions of the pump
and car-body or truck-frame.

16 is a lug or lugs upon the pump to which
the spring connecting the pump with the truck
or car frame may be attached. '

17 is a similar lug or lugs upon the truck-
frame. * ~

18 is the spring connecting the pump with
the car-body or truck-frame.

In Iigs. 3and 5,19 is aremovable side plate
rendering accessible the movable parts of the
pump. _

In Fig. 6, 20 is the piston; 21, the crank or
eccentric shaft and strap; 22, the eccentric;
23, the car-axle; 24, the bearing; 2, the axle-
box; 26, the axle-box frame or pedestals; 27,
the suction-port of the pump; 28, the dis-
charge-port of the pump. |

In Fig. 8, 29 is the oiling-pozrt.

I do not wish to confine myself to making
the pump-casing in one with or rigidly at-
tached to an axle-box, as it may be formed in
one with or attached toa simple bearing upon
which the car is supported without any box
or receptacle for oil and waste. I therefore
use the expressions “box” or ‘‘bearing” as
alternative terms; or the pump could be fas-
tened to the brass bearing in the ordinary box.

I wish to cover, broadly, the principle of util-
izing the regular axle-journal which has beaxr-
ing in the axle-box as a journal for the air-
pump which the axle operates; also of using
the axle-box as a bearing to journal the air-
pump on the axle which is to operate 1it.

The eccentric or its equivalent may be fas-
tened to the car-axle in any way found to be
most desirable. I have shown it in Kig. 8 as
serewed into the end of the car-axle and fas-
tened by means of a pin 30, while in Fig. 10

' T have shown it as formed in one with or at-
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tached to a sleeve "3'1, Which slides over the

journal of the car-axle and is prevented from

- rotating therewith by means of a key 32.

In the arrangement shown in Fig. 10 the
lateral play of the axle is provided for and
limited by this construetion, the axle being

allowed to play back and forth in the sleeve

- 31, while the relationship between the eccen-

10

~tricand the eccentric-strap and its rod is main-

tained constant.

~ In Fig. 9 I show an arrangement whereby
relative motionis allowed between the eceen-

- tric and the eccentrie-strap and its rod, and

I5
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~ ostal will allow sufficient rocking motion of |
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- bump and ear-body or other non-rotating part |

between the latter and the piston by reason
of the joint33in conjunection with the curved

surface of the ececentric, as shown at 34. This

arrangementprovides forthe lateral motion of
the car-axle, or “end play,” as it is sometimes
called. InFig. 8 this lateral play is provided

for by making the eccentric-strap narrower |
‘than the groove in the eccentric and allowing |
the strap to slide or play back and forth upon -
~ the eccentric. Any of these principles of con- |

struction, or any other suitable principle of

construction, may be adopted which will ad-

mit of the necessary end play of the car-axle,
while not interfering with the proper opera-
tion of

struction. The natural clearance or play be-
tween the axle-box and axle-box frame or ped-

the axle box or bearing to admit of the vibra-
tory action of the pump, heretofore referred
to, as a very slight clearance at this point will

‘admit of considerable extent of motion at the |
free end of the pump remote from the driving-

axle on which it is journaled; or special pro-
vision for this oscillation may be made by
making the box or bearing round or oval

‘rather than square or rectangular.

I am aware that the combination of a car-

‘axle, a pump - piston, power - transmitting

mechanism connecting said axle and piston,

andacasingsupported at one.end and adapted

to be supported on the car-body at the other
end, entirely enveloping the said power-trans-

-mitting mechanism and having the expanded
part adapted to exclude dust from said mech-
anism and a part forming a pump-cylinder is

old to this art, and I do not claim same as part
of the invention herein disclosed, which has

tor 1ts main objects the elastic restraint of an

air-pump journaled on a car-axle and oper-
ated by said axle, said restraint being between

the pump, without departing from the:
~spirit of my invention, as I do not wish to |
limit myself to any specific details of con-

of car, and the utﬂization of thé ordinary axle-

journal as the journal for the air-pump which

the axle operates. _ -
IHaving now fully described the purposes
and manner of carrying out my invention,

60

what I claim as new, and desire to secure by

Letters Patent, is— - |
1. In a pump to be operated by the rotation
of a car-axle, a pump-ecylinder or casing
formed in one with or rigidly attached to an
axle-box. | : |
2. An axle-box made in one with a pump-
frame arranged to receive the component
parts of the pump mechanism. |
3. Apump-casing and cylinder, reciprocat-
ing parts, connections and valves, in combi-

70

nation with an axle box or bearing formed in

| one with or made fast to said casing and de-

signed to replace the ordinary axle-box.
4. The combination of a car-axle, and a
pump designed to be operated by said car-axle
and journaled thereon through the instru-
mentality of the ordinary axle-box. =~

9. The combination of a car-axle, and a

pump designed to be operated bysaid car-axle

and journaled thereon through means of the
ordinary removable bearing in the axle-box.

6. An air-pump operated by the rotation of
a car-axle, and journaled upon said axle by
means of the ordinary axle-box journals of
theaxle, substantially as and for the purposes
herein set forth. - -

7. A car in combination with a car-axle

therefor, having a erank or eccentric attached

to said axle adapted to operate an air-pump
carried along with said car and journaled on
said axle by means of the ordinary axle-box.
- 8. A car in combination with a car-axle

therefor, having a crank or eccentric attached
‘to the end of said axle and adapted to operate

gy

30
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an air-pump carried along with said car, and

Journaled on said axle by means of the ordi-

nary axle-box, -

9. A car-axle and a crank or eccentric at-

tached thereto outside of the wheels, in com-

bination with an air-pump cylinder and cas-
Ing therefor formed in one with or attached

to one of the axle boxes or bearings of said

‘car-axle, a piston in said cylinder operated

by said eccentric or crank, springs elastically
restraining said pump, and induction and
eduction valves for said pump, substantially

as and for the purposes herein set forth.

JAMES H. BROOKMIRE, Jr.
Witnesses: .- -

W. E. RICHARDS,

1. C. HUGHES,
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