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To all whom it may concern :

Be it known that I, SAMUEL G. REED, of |

Newton, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Bellows, of which
the following is a specification.

This improvement relates to bellows to be
used mainly in the manufacture of gas, al-
though the invention may be used to a limited
extent in supplying air for some other pur-
POSEs.

In my invention I provide a vertical bellows
and a.vertical bellows-shapedreceiveror closed
bellows, operated by cams, both of which are
secured to and actuated Dby the same shaft,
which shaft also drives a cam which regulates
the passage of air from the bellows to the re-
celver, and also actuates a fourth cam, whose
purpose is to counteract or compensate for any
inequality in the cam which actuates the re-
ceiving-bellows. DBy means of these devices,
and those connected with them, as below de-
scribed, I am enabled to produce a steady, un-
varying pressure, thus overcoming the great
objection to and difficulty 1n bellows forusein
cas-manufacture—viz., flickering,which will be
produced by the slightest jerk or nnevenness,
or even sensation of any Kind.

In the accompanying drawings, in which
similar letters of reference indicate like parts,
Figure 1 is a plan view of iy iuvention with
the bellows open and the receiver closed, and
the ecams, &c., in their proper position. Fig.
218 a side elev&tlon of the cam which actn-
ates the receiving-bellows, detached. Ifig. 3
is a detached view, showing a side elevation
of the equalizing or compensating cam with
its weighted lever, &e., thesection being taken
on lmes v v, Fig. 1. Ig.41s rLsse,ctlml.?,ﬂ view,
showing the devme for renulatmn the passwe
of air fmm the bellows to the receiver. If1g.
5 is a vertical section on line & x, If1g. 1. Fig.
6 is a vertical section on line y ¥, Ifig. 1, show-
ing the cam in elevation.

a ¢ are the sides, ¢’ the back, ¢/’ the tront,

-~ and «a” the bottom, of a box inclosing and

KO

supporting my apparatus.

b is a vertical bellows secured against the
back a’ of the box, said back being usually
tipped slightly forward to hcﬂltate the open-
ing of the bellows.

| ters the bellows

b’ is the opening for the admission of air.

¢ is an arm hinged at ¢’/ to the front of the
bellows 0, and provided with a truck-wheel,
¢, upon its under side, whichérests on the
edge of the ecam p. A check or stop, ¢/, pre-
vents the arm ¢ from dropping too far. d 13
the rubber valve fitting into the opening b’.

e is the receiver, and is made like a bellows,
but without opening and clapper or valve 1n
front. In other respeets 1t 1s similar to the
bellows b, and is placed vertically by its side.
A truck-wheel, f, is secured by means of the
rod f/ to the front of the bellows ¢ and rests
on the cam 7. |

¢ is the vent or outlet through which the
air which has, passed through the bellows b
and receiver e is conducted to the desired
place. |

¢ is a conducting-box extending beneath
both the bellows b e, connecting tlluu LY means
of a number of 01](_,1111191?:;, g, I‘m , which open
into both bellows. The portion between the
bellows is, of course, closed, and is shown 1In
enlarged section in Fig. 4. A partition, g/,
separates the part bule.;lth the bellows b from
that beyond and beneath the receivere, andis
pw\"lde{l with the vertically-hanging valve k.
provided with the wheel k' and covering the
hole 7 in the partition. A wedge, m, held by
the rod m’, fixed in the lever a, IJldVH vertically
between the wheels &/ and [, tlm latter held by
the horizontal bearing I/. The lever n (see
Fig. 6) is hinged or pwoted at n' to the block
n” and 1s, by means of theroller or Wh(,el m'',
raised and lowered by the cam g.

0 is the driving-shaft, and by its means are
rotated the cam p, of the peculiar shape shown
in Fig. 5, which actuates the bellows b; the

cam ¢, which, through lever » aund wedn G M,
regulates the passage
into receiver e, (shown in Ifig. 6;) the cam r,
whose shape is shown 1n KFig. 2, which actu-
ates the receiver, and the cam s, whose use
will be below described.

In operation, power having been applied to
the shaft o, thus rotating the cams, the air en-
b Whlle it is dropping, as
shown in Ifig. 1. As the cam p rotfates 1t
pushes, by means of the wheel ¢/ and arm c,
the valve d into the hole 0/, closing the bellows
oradually as the wheel ¢ mounts the cam to-
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ward 1ts highest point.
is pressing down the wheel »'”, thus lifting
the other end of the lever =, and hence the
wedge m, allowing the valve k to open and let
the air through the conductors ¢ into the re-
ceiving-bellows e¢. The cam » daring this op-

eration is slightly and very gradually pushing .

up the receiving-bellows ¢. When the wheel
¢’ drops from the highest point p’ of the cam
into the depression p”, or a trifle before it, the
wheel 7»//’ rises 1nto the depression ¢’ in the
cam ¢, thus causing the wedge m to drop and
close the valve k, as 1n Fig. 4, preventing any
back flow of air. The wheel f, however, does
not drop into-its lowest point when the wheel
¢’ does, but passes the highest point # in its
cam a trifle later, so that when the pressure is
removed from the bellows b it is still retained
for an instant on the receivere,in order to pre-
vent the slightest sensation which might oth-
erwise be mmed by the relief of bellows .

It will be noticed that the pressure upon
the receiver 1s directly from the shaft, and not
It is therefore an in-
dependent and regular action, not infuenced
by the action of the bellows b, and hence less-
ening danger of producing ﬂlckerm g; also,
that, by the relative positions and shapes of
the cams p»p and » the pressure of the wind
through the outlet ¢/ is equalized, the receiver
making wind when the bellows ) ceases to pro-
duce wind. Again, by placing the bellows b
I a vertical position great advantages are
secured. The sudden drop, as in a horizontal
bellows, is avoided. There is but little resist-
ance wlmu the bellows 1s being collapsed, and
the valve k hanging vertically but little resist-
ance there, the hftmw both of the valve and
bellows being nearly done away with. Again,
the gate or w ved ge m 18 governed by the shaft,
as 1s each of the bellonrs reducing the dan n*er
of ‘sensation?” (musnm ﬂleku*mg) to a mini-
mum.

A weight, m'/, 1s usually placed upon the
lever n, 1n order to make 1ts action more posi-
tive.

The cam r is often made in two parts and
provided with cleats #/, I'ig. 2, so that a por-
tion may be removed and replaced by a new
section, 1f desired.

The cam s 1s placed upon the shaft for the
purpose of compensating for any inequalities
which may appear on the edge of the cam 7.

An arm, ¢,1s pivoted at ¢/, provided with a
welght, ¢/, and a wheel, ¢/, resting on the edge
of the (,mn 8.

In case there should be some portion of the
cam 7 which went a little too hard, a small
portion of the cam s might be removed, as at
s’y to compensate for it. If there should be a

The cam ¢ meantime | place on the cam 7 which went too easy, a pro-

tuberance, s’/, might be placed on the cam s.
The protuberances placed on the edge of cam
s, of whieh s’/ 1s an example, tend to counter-
act the effect of a too easy spot on the edge
of cam #, and the removed portions s’ & on
cam s tend to counteract the effect of a too
hard spot on the edge of the cam . The dan-
ger is that some imperfect spot on the edge of
cam 7 will afiect the bellows e, which, being
the bellows from which the air is directly sup-
plied, must be very even and steady in its mo-
tion in order to prevent flickering or sensa-
tion, even though slight.” Of course the cams,
being all on-the same shaft, should all be as
nearly perfect as possible; but the greatest ne-
cessity for perfection lies in the cam #, be-
cause this cam acts directly on the bellows e.

Having thus fully described my improve-
ment, what I claim, and desire to secure by
Letters Patent, is—

1. The combination, with the vertical bel-

lows b, of the vertical receiving-bellows ¢ and

the conductor g, provided with valve £k, the
sald bellows b being an open and the bellows
¢ a closed bellows, each of the ordinary ob-
long shape and set with its expanding end
uppermost, arranged to be operated substan-
tially as and for the purpose set forth.

2. The combination of the cam p p/, arm ¢
¢, and bellows b, and the cam # 7/, arm and
wheel J! f, and receiving-bellows e, both cams
being of the shape Shown and ﬁxed to the
same actuating-shaft, substantially as and for
the purpose set forth above.

3. The combination, with the bellows b e
and conductor g, hfwmfr valve I, of the cams
p and r and cam ¢, lever n, rod m', gate m,
and wheels &/ [, the said cams being all actu-
ated by the shaft o, substantially as and for
the purpose set forth.

4, In combination with the shaft o, cam »
r”, and closed receiving-bellows e, the cam 8,
lever ¢ ¢/, and weight t*’ said cam s being fixed
to shaft o and prov 1ded with mequa,htles
upon 1ts sarface for the purpose of compensat-
ing for corresponding inequalities upon the
surface of cam r 7/, substantially as herein
described.

5. In combination with the cam p upon the
shaft o, the vertical bellows 0, placed with its
larger end up, and the hinged arm ¢, for open-
ing and closing the air-hole b/, arranged to fall
into the dpprebs.ed portion of the cam p by its
own gravity, and provided with the check ¢,
suh%tantlalh as and for the purpose set forth

SAMUEL G. REED.

Witnesses:

HENRY W. WILLIAMS,
GEORGE V. MALLON.
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