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THOMAS O. PERRY, OF CHICAGO, ILLINOIS.

WINDMILL AIR-COMPRESSOR.

SPECIFICATION forming part of Letters Patent. No. 485,881, dated Noﬁem‘ber 8,1892,
Application filed September &, 1891, Serial No, 404,855, - (No model.)

To all whom it may concerw:

Be it known thatI, THOMAS O. PERRY, a citi-
zen of the UJnited States, residing at Chiecago,
county of Cook, and State of Illinois, have
invented certain new and useful Improve-
ments in a Windmill Air-Compressor, which
are fully set forth in the following specifica-
tion, reference being had to the accompany-
ing drawings, forming a part thereof.

In the drawings, Figure 1 is a side eleva-
tion of a portion of a windmill and my air-
compressing devices annexed thereto. Fig. 2
is a partly-sectional elevation at the plane in-
dicated by the line 2 2 on Fig. 1, showing the

tower-top only partly cut by that plane and
the remainder thereof in elevation. Fig.3is
a section at the line 3 3 on Fig. 1. Tig. 4 1is

an enlarged detail of that part of Fig. 2 along-
side which it is placed, showing the swivel-
joints about the axis of the tower where the
‘mill is pivoted thereto. Fig. 5 is an en-
larged detail of a portion of Fig. 2, showing
the swivel -like connections of the furling
mechanism. Fig. 6 is a vertical detail sec-
tion at the line 6 6 on Fig. 2. Fig. 7 is a top

. plan of the mechanism seen in Fig. 1 with the

. wind-wheel removed from its shaft.
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Fig. 8is
a plan of the top casting or cap of the air-
compressor cylinders. Fig. 9is a side eleva-
tion of the same. Fig.10is a vertical section
at 10 10on Fig.8. Fig.11 is a horizontal sec-

~ tion at 11 11 on Fig. 9. “Fig. 12 is a vertical
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section through the tower in the plane of the
axis of the turn-table,showing a modified con-
struction,wherein the discharge-pipe from the
compressed - air chambers . extends down
through the tower-top, instead of discharging
into and utilizing said tower-top as a part of
the conduit.

The purpose of thisinvention is to provide
a mechanism for compressingair by the power
derived from a windmill such that it may be
located on the turn-table pivoted on the tower

" which supports the mill without interfering
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with the turning of the mill about the verti-
eal axis of the tower to keep it faced toward
the wind.

A represents, conventionally, a wind-wheel
of any construction.

B is its shaft.

O is the turn-table or frame in which the

wheel-shattis journaled and which is rotatable

about a vertical axis on the tower-top D. The
turn - table comprises or supports as rigidly
fixed upon it any desired number of air-com-
pressor cylinders C’, four of such chambers
being shown in the drawings. The shaft B
has as many cranks B’ as there are cylinders
C’, and there being four such cranks in the
structure represented in the drawings. They
are ninety degrees apart about the axis of the
shaft B. The turn-table C has five bearings
for the shaft B, one between each two consecu-
tive eranks and one outside the cranks at each
end of the series. The extreme bearing C*
next the mill is of good length and is formed
at the lower end of the downward linib C® of
the turn-table. The next bearing C3? is adja-
cent to the tower-top and is formed at-the
lower end of the main trunk C* of the turn-
table, said trunk being arranged, as herein-
after described; to afford the swiveled con-
nection of the turn-table to the tower-top.
The other three bearings C* C! C* are each
formed at thelowerend of alimb C%, project-
ing down from the body of the turn-table for
that purpose. ;

(C%is the top plate or cap of all the cylinders
C’. 1t hasfor each cylinder thechamber C%
and valve-seat C* for the discharge-valve: CE.
Said chambers and the chamber C%, whi¢h is
longitudinally between the first and. second,
chambers C¥ at the left——i, e., next the:mill—
have free communication through the pas-
sages C%, so that the compressed air forced
from all the cylinders enters finally the cham-
ber C* which is located axially in line with
the tower-top and communicates with the lat-
ter, which is hollow, as hereinafter explained.

C7C7C"C"are the plugs or caps of the valve-
chamber C° and afford guide-bearings C® for
the valves CF, respectively. The main trunk
C¥® of the turn-table termipates at top and
bottom in horizontal heads C* C%, which are
pierced from the tcwer-top D and constitute
the bearings of the turn-table on said tower-
top. Said tower-top is tubular and open at
the upper end, and at that end is provided
with the shouldered collar D’, which is made
fast by an air-tight joint onto said tower-top,
and byits shoulder d’ affords a seat ou which
the upper head or bearing C® of the main
trunk C¥® of the turn-table turns freely, and
the lower bearing or head C® turns freely on
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the upperend of the latter. For the purpose
of making substantially-tight communication
from the cylinders into the tower-top, I pro-
vide the tube K, which is made fast by air-
tight joint to the under side of the chamber
C% in the cap C® at the opening ¢* in the bot-
tom of said chamber C*,s0 that the chamber

discharges through said pipe,and which may:

be hereinafter referred to as the “compressed-
air-discharge pipe.” This discharge-pipe may
be made of brass or copper, and its lower end
enters and fits quite closely within the upper
end of the tower-top, and it is reduced in
thickness at that part marked e, so that when
the compressed air is contained within itthe
‘interior pressure stretches the metal of the
discharge-pipe "at the part e and assists-it to
‘make’ air-tight contact by its-outer surface
with the inner surface of the collar D’, which

‘téerminates the tower-top D. Each" of the

cranks B’, by means of asuitable pitman B,
operates a piston G in one of the cylinders
C’, said piston in its downstroke taking in
-air past the induction-valve ‘G’ and in its
upstroke compressing and - discharging “the

same through the port ¢® past to the check-

valve C’ and the air thus compressed in all the
cylinders passes from the chambers' C%, per-
tainingtosaid eylinders, respectively,through
the passages C® to the discharge-chamber C%,
and through the -discharge-port ¢ of said
chamber enters the discharge-:pipe E, and
thence passes into the tubular tower-top D,
from the lower part of which at any desired
point it may be conducted to the pointof use.
It will be observed, upon considering this
structure, that the compressed-air-discharge
passage leading from the cylinders; which are

mounted on and rotate with the turn-table, ]

must terminate in a fixed portion in order
that connection may be made to it to trans-
mit the pressure to points at a 'distance, and
that therefore such compressed-air passage
must comprise two parts, one of which shall

“be fixed, while the other is carried with the

rotating turn-table, and in order that it may

comprise two such parts—one fixed and the

other rotating—these two parts must be swiv-
eled together at some point and such swivel-
joint must be substantially coaxial with the
turn-table. In the construection thus far de-
seribed it will .be seen that these conditions
are met because the tower-top itself, which is

“fixed in position, constitutes part of ‘the com-

pressed-air-discharge passage, and the com-

pressed-air-discharge pipe E, constituting the

portion of the compressed-air passage which
rotates the tower-top, is made coaxial with
the latter aud swiveled thereto; but it will
also be obvious that this is not the only con-
struction ‘'which will meet the requisite con-
ditions above stated, and that such conditions
might be met by extending a compressed-air-
discharge pipe E down to any distance co-
axially with the turn-table and providing it

with the swiveled connection to a portion of’

such discharge-pipe which might be fixed at
any point. below the lowest bearings of the
turn-table on the tower. Such modification
is.illustrated in Fig. 12, the tixed portion E’
of the discharge-pipe being connected in a
swivel-joint at C!° to the portion E, which is
rigid with" the turn-table and passes down
within the tubular tower-top, which, however,
need notin thatcase be air-tight or provided
with any air-tight connection to the discharge-

pipe, and might therefore be an open frame-

work, if preferred. The essential feature of

.this modified construction is that the portion

of the compressed-air-discharge pipe which is
fixed to the turn-table passes within the bear-

‘ings of the latter ‘to the tower, and that the

swivel-joint’ is-substantially coaxial ‘with the
turn-table:

H represents the-furling-chain, by which
the'windmill is-operated to control 1ts rela-
tion to the wind: to cause it to operate more
or less powerfully. It is connected in the
usual way to the frame of the tail or rudder
A’, which is pivoted upon the vertical post
H’, rigid with the tarn-table C. The spring
H?, connected at one end to the tail and at
the other end to the post-h®on the turn-table,
tends-to hold the tail in position to keep the
wheel facing the wind, and the furling-chain
therefore operates against the spring to draw
the wheel more or less out of the wind: The
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mechanical operation of thispart of the struct-

ure’is one which is familiar in the art and
need not be more specifically explained. The
furling-chain is gnided around the horizontal
pulley & and the vertical pulley 2’ journaled
on the turn-table and is connected to the
furling-rod H3% This rod has slide-bearings
at ¢ and ¢® adjacent to the bearings C3' and
C%, respectively, of the turn-table on the
tower-top, and it has a further slide-bearing
c® adjacent to the chamber C? in the cap C°
of the eylinders. Onto the top of the cap (°
there is secured a easting comprising a cyl-
inder G and adjacent to its upper part an-
other cylinder G the former being in line
vertically with the furling-rod H?*and being
open at the bottom, so that said rod may ex-
tend up into it. It is suitably closed at the
top by a plug g% In the eylinder GS there is
a piston G%,in the under side of which there
is formed a socket or seat to receive the up-
per end of said furling-rod. In the eylinder
G7 there is also a piston-valve G™, whose stem
g™ extends from its lower side down through
the lower head of the cylinder, and between
the piston and said lower head of the cylin-
der there is located the spiral spring G%, re-
acting against the eylinder-head and piston
to force the latter upward—i. e., in direction
contrary to the air-pressure admitted to said
cylinder, as hereinafter explained. The stem
g™ is threaded, and upon it are applied out-
side the cylinder G” nuts ¢, whereby the
piston may be drawn down to give any de-
sired tension to the spring G™. The said
lower head is not air-tight, but constitutes
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merely a guide for the piston-stem and a stop
for the spring. The piston-valve G% is of
considerable length relatively to the eylinder
G7. From the upper end of the cylinder G a
duet g° leads into the eylinder G7, which it
enters at a short distance below the lower end
of the latter, but at such distance that its en-
trance.is covered by the piston-valve G® when
the latter is in the position to which it is
forced by the spring G'.- Another duct ¢g®
leads from the upper end of the eylinder G¢
into the cylinder G7, which it enters at a
point just below the lower end of the piston-
valve G when the latter is at its highest po-
sition in the cylinder G, so that at such po-
sition the duct ¢® is not closed at its en-
trance inta the latter cylinder. A pipe C?
leads from the cavity in the cap C® and, as
illustrated, between the left-hand chamber
and the chamber C% into the eylinder G7,
which said pipe enters through the port g7,
above the highest position of the cylinder G,
The purpose of this construction of the eyl-
inders G® and G" and their appurtenances is
to cause the pressure produced in the eylin-
ders C’, and thereby in the entire cavity in

. the cap C% from which the pipe C8 leads, to

regulate the mill by operating the furling-rod,

. which it does as follows: The spring G* be-
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ing held at any desired tension by nuts g7,
the piston-valve G™ will remain at its highest
position in the cylinder G” until the tension
of the compressed air transmitted through
the pipe C% above the piston-valve G%, is suf-
ficient to overcome the tension of the spring
and force the piston-valve down. "When the
piston-valve has been thus forced downward
far enough to uncover the duet ¢f the air-

. pressure is transmitted through said duect
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into the eylinder G5, above its piston G%, and
tends to foree said piston, and thereby the
farling-rod, downward aund cause the latter to
furl the windmill more or less, according to
the tension of the compressed air. It will be
observed that the first movement downward

. of the piston-valve G™ closes the duct ¢ at
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its entrance into the cylinder G%, and that it
will remain cut off ffom communication with
the outerairduring all the further downward
movement and at all the lower positions of
the piston-valve G™. If the furling of the
mill should reduce the rate of compression
of the air below the rate at which the com-
pressed air is being employed or exhausted,
so that the tension of the air in the cavity of
the cap C?should diminish until it is no longer
sufficient to hold the piston-valve G™ down
against the tension of the spring G%, the lat-
ter will prevail and the piston-valve G™ will
rise, and, having first covered the duct ¢° will
at the end of its upward movement uncover
the duct g When thisoccurs,the compressed
air in the cylinder G® above its piston G%
will find vext through the duct ¢® and out
at the bottom of the cylinder G%, and the

. spring H? will then operate to draw the wheel

into the wind and permit the furling-rod H?

to ascend and raise the piston G*. It will be
obvious that this econstruction will result in
holding the mill furled only to such degree as
necessary to maintain the tension of air cor-
responding to the adjustment of the spring
G™, Tt is desirable to be able to control the
mill independently of the degree of tension, so
thatitmay befurled even when thereisno ten-
sion maintained in the chambers, and for this
purpose means of operating the farling-rod
from the ground are provided. Since the furl-
ing-rod has its slide-bearings in the turn-
table, so that it revolves around the tower
with the turn-table, it is necessary that con-
nection from it to the ground should be made-
by means which will permit such rotation of
the furling-rod without requiring the rotation
of the lower connections therefrom. For this
purpose I provide the two collars K and K’,
encireling the tower-top below the lowermost
bearing of the turn-table thereon, said collars
being each made in two parts, so that they can
be put together about the tower and secured
by bolts %3 through suitable lugs on the col-
lars. The collar K has the horizontal flange
k, and the collar K’ has the interior groove
k', which is adapted to receive the flange F,
so that when the two collars are fastened to-
gether about the tower-top, as seen in Fig. 2,
they are mutunally engaged against displace-
ment or charige of relative position along the
axis of the tower by the engagement of the
flange k in the groove k’. The collar K’ has

.the lug K%, to which the lower end of the rod

H? is bolted. The collar K has the two lugs
2 I* diametrically opposite, and to them, re-
spectively, are bolted the upper ends of the
arms I” I’ of the yoke L, which half encir-
cles the tower-top, said arms being guided in
eyes [ [ on the towerand having connected to
it the furling-cord M, which extends to the
ground. Itwill be seen that the yoke L. may

‘be reciprocated vertically, its arms I/ obtain-

ing guidance in the eyes [, and that the collar
K will be prevented from turning about the
tower by its connection with said yoke, while
the swivel-like connection of the two collars
K and K’ permits the latter to revolve freely,
carried by the furling-rod H, as the latter is
carried by the turn-table in its rotary move-
ment about the tower. In order that the mill
may be shut oft or furled by an operator at
any point however distant from the mill to
which the compressed-air pipe may lead, a
shut-off valve S may be provided in the com-
pressed-air pipe at such point, and by closing
the same and arresting thereby the discharge
of air the pressure will be forced up to the
degree necessary to operate the automatic
furling device above described. Ido notlimit
myself to the interposition of the cylinder G7
between the air-pipe C® and the cylinder C°.
The essential requisite is that there is a con-
duit by which the compressed airis admitted
above the piston G% in the cylinder G¢, so
that its pressure is experienced by the said
piston to cause it to operate the furling-rod.
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The ecylinder G7 and its piston - valve and
spring G™ are merely means which postpone
the action of the compressed air on the pis-
ton G%® until a certain degree of pressure, pre-
determined by the tension of the spring G%,
is attained.

I will now describe certain details of con-

- struetion which are of minor importance and
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I5

yet worthy of notice. The bearings C? C*and
Ct C* € of the shaft Bin the turn-table Care
obtained in boxes whose caps or removable
halves c? ¢® ¢* ¢* ¢4, respectively, are the un-
der halves of said boxes, and it will be ob-
served that said caps or removable halves
therefore are the ones which will receive sub-
stantially all the wear, as they receive all the
weight of the windmill and its shaft, and not
only so, but also the pressure due to the re-

- action of the air compressed in the cylinders
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by the upward stroke of the pistons, which
are actuated by the cranks of said shaft. The
convenienee and importance of this feature
of construction is that the only portion of
said boxes which is likely torequire removal
for repairs and babbitting is the said lower

portion orcap, and that that portion being-

thus removable such repairs can be made
readily and without dismounting the mill,
one or more but not all the boxes being re-
moved at a time, while the remainder hold
the mill in place. This is a matter of great

convenience as compared with any construe--

tion in which the ‘portion of the box requir-
ing repairs should be fixed upon the turn-
table, so that the repairs could only be made
by mounting to the top of the tower, and in
most eases providing a scaffolding whereon
the operator might stand to do the work, or,
as-the only alternative, entirely dismounting
the structure to bring it to the ground for the
purpose of repairs. The turn-table compris-
ing the cylinders and thedownwardly-extend-
ing arms which afford the bearings for the
mill-shaft and the trunk which affords bear-
ings for turn-table on the tower being all east
together, the cylinders are utilized asa means
of giving stiffness in a horizontal direction to
said turn-table, so that although it is sup-
ported only at one point—viz., the trunk—
with its weight extended on either side of
that support, nevertheless there is practically
no danger of the bearings of the shaft droop-
ing out of line. A further precaution in the
same direction consists in making the cap C°
for all the cylinders in one pieee, so that when
secured in place by the bolts which bind it to
the several eylinders it adds its strength to
prevent any vertical springing of the struct-
ure.

The specific construction of theseveral ¢yl-
indersisthe subject-matter of my application,
Serial No.404,353,dated September1,1891,and
is not claimed herein, but for the purpose of
making the drawings which necessarily illus-
trate this feature intelligible, I will explain
that the port « at a short distance from the
upper end of the eylinders which leads inthe

4 485,881

.chamber X, which has an exit controlled by
‘the outwardly-seating check-valve X', serves

the purpose of permitting the air forced in
advance of the piston before the latter covers
said port to escape without compression or
with only slight compression when the piston
moves slowly, as under weak action of the
mill; but when the action of the piston is
more rapid the smallness of the port « and
also the action of the check-valve X’, which
will be seated by the rapid movement of the
piston, causes a greater proportion of the pis-
ton-stroke to be effective in compressing the
air. I will also explain the connection of the
pitman B!to the piston by means of the elon-
gated eye B and the interposition of the
spring Y between said pitman and piston,
and the proximity of the stem of the valve
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G’ to the end y of the pitman being such that

the play of the eye on the pivot of thepitman

to the piston issufficient to permitthe pitman
to encounter the stem of the valve and open
thelatter,and is a contrivance designed to pre-
vent over pressure of air in the cylinders or
discharge connections in case of any stop-

page in the latter or derangement of devices

for shutting off the power. Another feature,
which is part of the subject-matter--of my
said appliecation, Serial No. 404,858, is the pro-
vision of an -annular oil-pipe Z at the bottom
of the cylinder, inte which the flange G® of
the piston dips at each stroke and takes oil
to lubrieate its path in the eylinder.

I claim—

1. A windmil], the turn-table in which its
shaftis journaled, and a tower-top which ¢on-
stitutes the vertical pivotal support of the

turn-table, such tower-top being open around.

its vertical axis, combined with air-compress-
ing mechanism on the turn-table and a dis-
charge-pipe from such mechanism coaxial
with the tower-top and adapted to extend
within the axial opening of thelatter; sub-
stantially as set forth.

2. A windmill, its turn-table, and a tubular
tower-top on which the turn-table is pivoted,
combined with air-compressing mechanism
on the turn-table, the discharge-pipe from
such mechanism being swiveled to the tubu-
lar tower-top, substantially as set forth.

3, A windmill, the turn-table in which its
shaft is journaled,and a plurality of air-com-
pressing mechanisms on the turn-table oper-
ated by the windmill-shaft, the air-chambers
of said mechanisms communicating with a
commondischarge-pipe, thetower-topto which
the turn-table is pivoted being coaxial with
said discharge-pipe and having an axial open-
ing large enough to admit the latter, substan-
tially as set forth.

4. In eombination with the turn-table, the
air-compressing mechanism mounted thereon
and the diseharge-passage therefrom,compris-
ing the pipes K and D, one fixed with respect
to the turn-table and the other fixed with re-
spect to the support of the turn-table, said
parts being coaxial and swiveled together,
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their common axis coinciding with the verti-
cal axis of the turn-table, substantially asset
forth.

5. In combination with the windmill and
the tower-top, the turn-table having a vertical
trunk C® and the vertical arms C¥* and C¥
and the cylinders C’ C’, rigid with each other
and with the said trunk and arms, the hori-
zontal bearings for the mill-shaft at the lower
ends of said arms and on said trunk, and the
vertical bearings of the turn-table on said
trunk, whereby the cylinders stiffen the turn-
table and tend to preserve the shaft-bearings
in line, substantially as set forth.

6. In combination with the mill and the
tower-top, the turn-table having horizontal
bearings for the mill-shaft and vertical bear-
ings for the tower-top and comprising the cyl-
inders C"C’, arranged horizontallyside by side
and rigid with each other and with the re-
mainder of the turn-table, and the arms which

afford bearings for the mill-shaft projecting
downwardly from the base-plane of the cyl-
inders, substantially as set forth.

7. The mill, the tower-top, and the turn-ta-
ble which has horizontal bearings for the mill-
shaft and vertieal bearings for the tower-top,
such turn-table comprising the air-compress-
ing eylinders, combined with the cap-plate C%,
having the valve-chambers for all said cyl-
inders and made integrally and bolted to all
the cylinders, whereby it stiffens the turn-ta-
ble, substantially as set forth.

In testimony whereof I have hereunto set
my hand,in the presence of two witnesses, at
Chieago, Illinois, this 2d day of September,
1891.

THOMAS O. PERRY.

Witnesses:
CHAS. 8. BURTON,
JEAN ELLIOTT.
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