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(No mﬂdel.)

To all whom it may concern:

Be 1t known that I, JorNy BrRAUNWALDER, a
cifizen of the United States of America, re-
siding at Chieago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Air or Gas Com-
pressors, of which the following i isa descrip-
tion.

My invention belongs to that class of de-
vices 1n which by the operation of a member
air 1s drawn into the apparatus and thence

forced onward into a receiver under pressure.

The object of my invention is to produce a
simple, economical, and effective device for
the purpose set forth.

To this end my invention consists in the
novel construction, arrangement, and combi-
nation of parts herein set forth and descrlbed
and more par tlcularlv pointed out in the
claims. |

In the drawings, wherein like reference.
characters mdmate like or corresponding
parts, Fioure 1 is a side elevation of my in-
vention. IKig. 2 1s a central vertical section
of the same 1n hne 292 of Fig. 4. Fig. 3 is a

‘horizontal section in line 3 3 of Fig. 2 Fig.

1 is a vertical transverse section in line 4 4 of
Kig. 2. Kig. 5 is a detail view taken in line
5 5, Fhg. 4. Fig. 6 1s a sectional detail view
ShOWlI]C" the relative position of the various
parts in operation, and Fig. 7Tisadetail view.

In the drawings, 1 represents a triple cyl-
inder providing piston-chambers 2 3 4. The
chambers 2 and 3 are preferably in line, as
shown, and provided with a double piston 5,
the two heads 6 and 7 beihg connected so as
to move in unison. The piston 8, arranged

to reciprocate 1n the chamber 4, is provided

with a suitable valve 9, which as the piston
1s moved upward will close and force the air

in sald chamber onward into a suitable re-

ceptacle, the air in its passage passing by the
valve 10 and thence onward through the pipe
11.  On the reverse movement the valve 10
is firmly seated, while as the piston 8 moves
downward the mrtml vacuum formed in the
chamber 4 will cause the operation of the

valve 9 and draw in air, which freely cireu-

- lates through suitable openings 12 12 or equiv-
50 alent means. -

13 13 is a togole-lever keyed at one end to

a rock-shaft 14 and having its opposite end

pivotally secured to the piston 8 at 15, as

clearly shown in Fig. 2. The central portion
" of the toggle-lever is pivotally secured to the
~double piSton 5, as at 16.
[ dinal slot 164

A central longitu-
is formed in the piston 5 to
permit the operation of the toggle-lever as
the piston 18 reciprocated.

The chambers 2 and 3 are prowded with
valve-chambers 17 18, (see Figs. 3 and 4,) pro-
vided with ports19 20, Ieadingfrom the Valve-
chambers to the ends of the chambers 2 and
3, respectively.

21 22 are the mductmn -ports to the valve-

chests, conveying the steam or other medium
thereto. |

23 24, respectively, are the exhaust-ports
from the valve-chambers.

25 926 are piston -valves arranged within
the valve-chambers 17 18 and so connected : as
to operate or move 1n unison. Asshown, the
valves 25 26 are adjustably connected by a
valve-rod 27 28, as shown at 29. The dis-

tance between the valves is slightly oreater

than the distance between the ports 19 20, for
a purpose hereinafter described. A pr OJect—
ing pin 30, carried by the valve-rod 27 28 or
equivalent means, preferably upon the con-
nection 29, engages the fork of the oscillating
lever 31, plvomlly supported, as at 32, and
pr0V1ded with the forked arms 33 33, extend-
ing in opposite directions from the pivotal
support. That member of the toggle 13 which
is keyed or otherwise secured to the rock-
shaft 14 acts as a bell-crank lever, as shown

in Figs. 2, 6, and 7, and as the toggle-—leverls
'Opera,tec

back and torth the said shaft is given
a partial reciprocal rotation. A cam 34 is se-
cured to the outer end of the shaft 14 and is
arranged to contact with the extending arms
33 33 alternately to oscillate the opposite end
of the lever 31, and thus operate the valve-
rod and the valves. In the preferred form

the sald cam is provided with an extending
arm 35, centrally extending from the periph-
ery of the cam in such a manner as to engage
with the arms 33 33 and positively insure the
final operation of the lever 31, as hereinafter
I explained. Adjusting-screws '

36 36 may be
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2.

employed to regulate the operation of the le-
ver 31, or other equivalent means may be em-
ployed for the similar purpose.

In my inventionthe double cam 34, carried
by the rock-shaft 14 and 1its connected parts,
occuples an important position in operating
and controlling the valve mechanism. It will

~ Dbe noted that said cam is provided with two

1O

working faces, which are substantial dupli-
cates of each other. HKachis provided with a
primary step or face 38 and a secondary step
or face 37. The extension 35 operates as a
third shoulder or stop for the cam, thus pro-

- viding for three separate and distinet move-

30

35

4.0

45

position shown in Fig. 6.

ments of the valves. The operation of the
sald cam and the valves will be clearly under-
stood by a careful examination of Figs. 8 and
6. In Fig. 3 the cam and its connecting parts
are shown in the position indicated in Fig. 1,
1n which the valves are at their limit toward

the right. Ashere shown, the chamber 2 isex-.

hausting through the port 19 and the exhaust
23, while the chamber 3 to the left is taking

steam through theinlet 22 and port20. Asthe

cam turns to the right, Fig. 1, the first shoulder
or face 38 contacts with the right-hand arm
ot the lever 31 and moves the valves to the
As here shown, the
valve closes the port 20 toward the left, cut-
ting oft the steam and marking the beginning
of the expansion period in the chamber 3,

while the valve 25 on the right but partially |

closes the port 19, still permitting a partial
exhaust therethrough, FKig. 6. As the cam
continues to rotate toward the right the next
shoulder or face 37 comes Into active opera-
tion, moving the valves toward the left a fur-
ther Iimited distance. This distance is suffi-
cient to close the port 19 on the right, cutting

off the exhaust without uncovering the port
20 on the left.

The expansion period in the
chamber 3 still continues, while the compres-
sion begins in chamber 2 on the right. As
the arm 35 contacts with the arm 33 to the
right the valves are shifted farther to the left,
opening the port 20 on the left to exhaustand

- opening the port 19 on the right to admit

55

6'0

05

steam to the chamber 2. As before set forth,
the distance between the valves 25 26 is
slightly greater than the distance between the
ports 19 and 20 in order to permit the opera-
tion described. In the reverse movement the
operation is simply reversed and is substan-
tially the same. 1t will be observed that the
movement of the valvesis positive and prompt,
obviating the necessity of a continual move-
ment of the valves common in devices of this
kind. As before pointed out, the set-serews
36 provide means for adjusting the parts SO
as to secure the most S&tle‘LCtOI‘Y and efh

cient operation of the cam and its connected
parts.

Fig. 5 shows the detail of one method by |

whlch the connection between the toggle-le-
ver 13 and the piston 8 may be made, so as to

struction toscrew toward the same.

764,706

admit of a reasonable degree of adjustability.
By loosening or tightening the bolts 40 and
setting the adjusting-bolt 39 in the reverse di-
rection the two parts are adjustable as to one
another in order to secure the uleatest effi-
ciency 1n operation. :

In the preferred form shown in Fig. 6 the
valves are provided with stuffing-boxes of pe-
culiar construction. As shown, a collar 41 is
loosely seated 1n a suitable recess and the part
42 provided with the usual screw-thread con-
Between
the two 1s a-space to be filled with any suit-
able packing material. It is obvious that the
pressure within the valve-chest will have a
tendency to force the collar 41 toward the
packing material, and so automatically tend to
prevent any leak of steam at that point. 1t
is also obvious that the part 42 may be screwed
down in position to more closely compress the
packing material 1n the usual manner. The
air-chamber 4, Figo. 4, 1s provided with the
usual water-jacket 43.

The operation of the deviceisobvious from

an examination of the drawingsin connection
with the description heretofore given.
It is obviousmy invention may be employed
for compressing gases, if desired. Xence I
wish by the use of the term ““air” in the
claims to be understood-as contemplating any
oases which are suscepmble of such manipu-
1‘1,131011

Having thus described my 1mprovement it

18 obvmus immaterial modifications may be

made without departing from thespirit of my
invention. Hence I do not wish to beunder-
stood as limiting myselt to the exact form
and construction shown

Having thus described my invention, Wlmt
I claim asnew, and desire to secure by Letters
Patent, 1s—

1. Ina device of the kind described, an air-

cham.oer provided with a piston, and valves
for controlling the admission and ejection ot
air therefrom, in combination witha eylinder
provided with a reciprocating piston and a
togele-lever connected at one end to the air-
piston, at its opposite end to a fixed point,
and having its knuckle connected to the re-
ciprocating piston.

2. In a device of the kind described, an air-
chamber provided with a piston, and valves
for controlling the admission and ejection of
air therefrom, in combination with a cylinder
provided with a donble-headed reciprocating
piston and a toggle-lever connected at one end
to the air-piston, at its opposite end to a fixed
point, and having its knuckle connected to the
reciprocating piston at a point intermediate
of 1ts ends. - .

3. In a device of the kind deseribed, an air-
chamber provided with a pi

ston, valves for
controlling the admission and ejection of air
therefrom, in combination with a cylinder
provided with a reciprocating piston and a
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toggle-lever connected at one end to the air- | provided with a reciprocating piston and a
piston, at 1ts opposite end to a fixed point, toggle-lever adjustably connected at one end 15
and having its knuckle connected to the re- | to the air-piston, at its opposite end to a fixed
ciprocating piston, and a valve-gear opera- pomt and having 1ts knuckle connected to the
5 tively connected tothe pivoted fixed end of the | reciprocating piston.

togele to govern the actuating fluid for the In te'stlmony whereof I have hereunto sub—-.
reciprocating piston in consonance with the | scribed my name in the presence of two wit- 20
movement of the piston and p081t1011 of the | nesses. - |
toggele. |

ro 4. Inadevice of the kind desecribed, an air- .
chamber, provided with a piston, and valves Witnesses:
for controlling the admission and ejection of Joun W. Hirr,
air therefrom, in combination with a cylinder CHARLES 1. CoBB.

JOHN BRAUNWALDER. -
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