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To all. whom it may concern: . . .
" Be it known that T, GEORGE M. ALS0 ; of
the city of Philadelphia, and State of Pennsyl-
vania,haveinvented a new and useful Improve-
ment in Air-Springs for Railroad-Cars and
~other Vehicles; and I do hereby deeclare that
the following is a full, clear, and exact de-
scription-of the construction and operation of
-the same, reference being had to the accompa-
cation, in which— . | _
Figurelis aperspective view bf a car-spring, -
‘the exterior parts only being visible. . Fig. 2
is a perpendicalar section of the spring at the
line ¢ b of Fig. 1. Fig. 3 is a reverse view of
theportion of the spring above the diaphragm
B. Fig. 4 isa perspective view of the air-ves-
sel H. Fig. 5 is a perspective.view of the
plate or bridge J.. Fig. 6 is a similar view of
the buffer H. Kig. 7 is a perspective view of
the valve I.and clamps M M. Fig. 8 is a per-
pendicular section. of the lower part of the
spring, showing a modified form of the dia-
phragm B and the parts connected therewith:
Like letters in all the figures represent the
same parts of the spring. - = |
The nature of my invention mainly consists
in combining and arranging an inner cup or
air-vessel, which has.a diaphragm -bottom,
- with an outer box,which also hasa diaphragm-
bottom, which receives the pressure of a weight-
sustaining piston, the forece of which is ex-
erted upon the air eontained in the air-vessel,
which reacts upon the piston with an elastie
force, the said box and air-wessel being con-
structed and arranged in relation to each.
other in'such a manper as to have a space be-
tween .them on all sides to contain a fuid,.
which also receives the force of the piston, and
consequently reacts upon the air and prevents
its escape from the air-vessel; =
- To enable others skilled in the art to make
- and use my invention, I will proceed to de-
scribe its construction and operation. -
A is an outer box or case, which I usually

nying drawings, making a part of this specifi- |

‘make of cast-iron. It hasadiaphragm-bottom, |

B, secured to the-flange & by means of the-
ring C and bolts. b. __
is of sufficient depth to allow the piston D,
which bears against the diaphragm B, to slide
in it to the extent required by the yielding of
the latter. I usually make the face of the pis-

b, and a

The inner side of the ring |

1

‘straining them would cause a rupture.

sented in Fig. 2, or with annular corrugations;

but_the form may be varied to suit the views

of the constructors. Thediaphrdagm B, I have
represented in the drawings as composed of

two pieces, the lower one being leather and
the upper oune vulcanized rubber; but, if de-
sired, it may be made of a single piece of
leather, vuleanized rubber, or other: suitable

‘material. On the face 6f the flange a of the

box A there is an anunular projection, ¢, and
in the face of the ring C thereis a correspond-

ing depression, d, which would fit on the said .

projection if the ring should be placed against

‘the flange; but as the diaphragm B is inter-

posed it yields to the.said projection and de-

pression when the flange and the ring are

drawn toward each other by means of the bolts
perfectly tight joint is consequently
obtained. | - . |

‘E is an air-vessel, which I make of tin or
other suitable material. It hasa diaphragm-
bottom, ¥, which yields to the force exerted
upon the diaphragm-bottom B, in the manner
whiceh I will bereinafter describe.  The said
diaphragm is secured fotheinterior of the air-

| vessel by the ring G, which presses it hard

against the latter. The outer diameter of the
alr-vessel H is less than the inner -diameter of
the box A, sothat when the annular lip ¢ of the
former is placed against the annular projec-
tion g of the latter, as represented in Fig, 2,
there is a space, 7, all around between the air-
vessel and the box to confain a fluid to react
against the air and prevent its escape from
the atr-vessel. Thespace & between the dia-
phragms B-and F has communication with the -
space f by means of the openings i of the annau-
iar projection g of the box A, there being cor-
responding openings through the lip ¢ of the
air - vessel H. The said openings are repre-

| sented in Figs. 2, 3, and 4.

H is a buifer, which I make of 'vulca_nized |
rubber or other suitable material, the object

of which is to arrest the motion of the dia-
| phragms B and F when any extraordinary

pressure or conecussion occurs, and by over-
The
use of the buffer is particularly desirable for
coal or freight cars, which are often subjected to
very raugh usage. _ '

I is an air-vessel, which is .situated in the
interior of the buffer H. It is sufficiently

ton D of eonvex form, either plain, as repre- | large to press tightly against the inside of the




 buffer and hold it in place. .

‘sented in Fig. 6.

- 1s represented 1n I'ig. 7.
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The said air-ves-
sel I is soldered or other wise fastened to the

- top plate of the air-vessel H, as represented in

Fig. 2. It bhas openings 7, which communit
cate with the air-vessel E, there being corre-
sponding openings in the ‘buffer H, as repre-
Instead of comtructmg the
said buffer in the manner described a metallic
spring may be substituted in its place. The

- plate or bridge J, above the buffer H and air-
-vessel I, rests on the air-vessel E.
| annular projection, &, which forms a space or

It has an

chamber, %', for the reception of fluid, the
said Space bemg counected with the space f

- by means of thé openings m through the pro-
jection k. The openings are represented in.
- Fig.b. The plate J has a center pin, n,which
- fits'in a central 0pen1ng in the lower side of |

top of the box A. .
K is a supply-tube in the side 01 tl"c box A

and air-vessel I for the purpose of filling the

latter with air, there being a valve, L, w hlch

'opens inward when the hllmcr commences and’

i3 closed by the air Lontmned in the air-ves-

‘sel, as the latter reacts upon it when the fill-
'mg is completed.

I usually make the valve Lofa stup of gum
and clamp the ends with strips of tin M M,
which are Dbent in the middle to receive the
valve.

I, and ¢lamps M M 1n relation to each other

with the air-vessel H is partially represented
in Flgs 2 and 4.

N Is a screw- p]ug,whlch is used to close the
ounter end of the supply-tube K, as it forces
the washer or cover O againstit. The washer
I make of leather or other yielding material.
I fill the spaces f, i, and &’ with water or other
suitable fluid, as follons I reverse the posi-

tion of the box A and take off the ring C and.
diaphragm ‘B, the diaphragm F being in its
- place, but deplessed in the reverse position
to that shown in Fig. 2,s0as to hold the fluid,
- which I pour in untll the spaces f, h, and i

are filled. I then put the diaphragm B and

‘ring C in their places and secure them by
means of the bolts . I force alr into the air-

vessel I8 through the supply-tube K until it
becomes so condensed as to react against the
pressure of the piston D on the diaphragms B
and F with the proper-degree of force.- I then
serew the plag or stopper N in its place until
the washer O is forced against the outer end
of the supply-tube K and»eloses the same, the

valve I. being previously closed agamst the |
inner end of the tube by the reactive force of

the air in the air-vessel E. I prefer molasses
to water for filling the spaces f, &, and ¥/, as
it has less tendeney to enter the pores of the
metal than the latter and'is less qﬁ‘ected by

the weather.

The opemtlon of.the Splmtr is. as follows
The ear resting upon the requisite number of

The ends of the strips M M are sol-
- dered or otherwise secured to the side of the
air-vessel E. The arrangement of the valve |

Their conuection |

£

~boxes A,and thL piston D of each box 1est1ng

upon theJOl1lI]‘11 -box beneath it, the piston is’ '

forced into the ring C, and the dmphrau'm B
is brought into the position it assumes in Fig.

2,and the pressure of the said diaphragm upon

the fluid contained in the spaces f, &, and ¥’
causes the dlflphmﬂm I to assnume a corre-
sponding posmon as is shown in the said fig-
ure, and the air in the air-vessel E yields 10

' the force of the piston D, but reacts with suf-

ficient force s to prevent the overstraining of

the diaphragms, except in extraordmal y cases
In such cases the
‘buffer H arrests the movement of the dia-
phragms, and by its elasticity and the aid

of pressure or concussion.

given it by the elastic force of the air in tlie

air-vessel E counteracts the jar of the piston.
It will readily be seen that the air-vessel E

being surrounded on all sides by the spaces f,

h, and K/, and the flnid in the said spaces re--
ceiving the same amount of pressure through
‘the medinm of the dlaphl agm B as is exerted
‘upon the air contained in the air-vessel, the -
“fluid has a reactive force equal to that of the
air; and consequently reacts upon the latter

and prevents its escape from the air-vessel,

‘and that as the said vessel is held in eqmllb |
rium between the fluid and the air it may be

made of a thin or weak material and be strong

enough for the purpose it subserves, and also
‘that as the pressure against the inside and the
outside of the air-vessel I is equal a thin or

weak material is sufficient for it.

Various modifications. may be given to the
dlaphragm B and the parts connected with 1t
to suit the views of the constructors in adapt-
‘ing the spring to the different kinds of carsto

which it may be attached. -One of these modi-

fications is represented in -Fig. 8, which 18 a

cross-section of the lower part of the spring.
In this view the diaphragm B assumes-a cy-
lindrical form at right angles to its flange, and

is open at its lower end, which is connected

‘with the piston D. The Iower end of the dia-
phragm 18 forced slightly inward by the an- .
nular wedge D', which forms part. of the pe-

riphery of the plstou The diaphragm is held
against the inner edge of the wedge by the

ring P, which is drawn against it by means of
the screws 0, they being placed at sulmble dis-

tances apart in the piston D.

Having thus fully described the constmc |

tionand operation of theair-spring asinvented
or improved by me, what I claim therein as

new, and desire to secure by Letters. Patent _

is—

the manner and for the purposes set forth.
2. The combination and arrangement of the

buffer H with the air-vessel E and plate J or
its equivalent, substantially as descrzbed for |

the purpose specified.

3 The air-vessel I, in combmatlon wﬂsh the |

-----

1. Combmmg and arranging- the air- vessel |
B and diaphragm F with the box:A , diaphragm
B, and piston D, the whole being censtnucted; _'
and arranged and operating substantially in




‘buffer H and air- vessel E, substantially as de- | T have hereunto set my hand and affixed m my
scribed, for the purpose set forth. seal this 13th day of J: anuary, 1862. |
" 4. The annnlarpro_]ectlon ¢ and correspond-

- Ing depressmn d, In combiuation with the GEORGE M. ALSOP [L S. ]
flange ¢ and ring C, substantially as and for| Wilnesses:

- the purpose set forth. . GEo. M. WILLIAMb,
In testlmony that the above 18 my invention | M. H. BUSH.
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