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UNITED STATES

PaTenT OFFICE.

PIERRE G. PUTTEMANS, OF BROOKLYN, NEW YORK.

AUTO-PNEUMATIC CLOCK MECHANISM.

SPECIFICATION forming part of Letters Patent No. 360,481, dated April 5, 1887,
Application filed September 21, 1886, Serial No. 214,150, (No inodel.)

To all whom it may concerm:

Be it known that I, PIRRRE GUILLAUME
PUTTEMANS, a resident of Brooklyn, in the
county of Kingsand State of New York, have
invented an Improved Auto-Pneumatic Clock
Apparatus, of which the following is a full,
clear, and exact description, reference being
made to the accompanying drawings, in
which—.

Figure 1 is a face view, partly in section, of
my improved apparatus. Fig. 2 is a similar
view of the same, showing the parts in a dif-
ferent position. Fig. 3 is a top view of part
of the apparatus. Fig. 4isa detail side view
of the synchronizer proper. I'igs.5and 6are

_detail side views, on an enlarged scale, of the

tripping mechanism which is connected with
the main or controlling clock. Fig. 7 is a de-
tail top view of part of said mechanism. Fig.
8 is a side elevation, partly in section, of a
modification of the apparatus.

This invention relates to.improvements on
the pnenmatic-clock system for which I made
application for a patent, which is known as
Serial No. 193,024, and which application was
filed on the 23d day of February, 1886, and
allowed on the 10th day of June, 1836,

The main ohject of the present invention is
to separate the compressed-air chamber which
startstheapparatusintoactivity from that com-
pressed-air chamber which finally maintains
it in activity. By such a separation of the
compressed-air chamber into parts many im-
portant advantages are realized. Yet in each
of the two compressed-air chambers air will
becompressed to the same extent, one of the
chambers serving, as already intimated, to
merely set the apparatus into action,the other
to maintain it in action after that has once
been established. ‘

The invention consists in the novel combi-

"nations and arrangements of parts, hereinafter

more fully specified.

In the drawings, with more particalar ref-
erence to Figs. 1, 2, and 3, the letter A repre-
sents a reservoir for receiving water in its
lower part and compressing air in its upper
part. This reservoir is supplied with water
from a pipe, @, and branch pipe ¢ whenever a
valve, b, which is placed into the intersection
of the pipes « ¢,isopened; but when that valve

b is closed the water-supply to the chamber A
is also interrupted.

Trom the chamber A the water, after the
same has performed its labor of compressing
air, flows off into the pipe ¢, by a branch pipe,
d, whenever a valve, ¢, which is placed be-
tween the pipes ¢ and d,is opened. The valves
b and e have crank-projections f and g,respect-
ively, which are connected with a lever, B, as
appears clearly from Tigs. 1 and 2, said lever
being fulerumed atthe point 4. This connec-
tion with the lever B is such that when the
valve b is opened the valve e is closed, and
when e is opened b is closed, so that whenever
water flows into the vessel A no water wili
escape therefrom,while when water is allowed
to low out of the vessel A none will at the
same time enter it.

In the vessel A the water, when it is let into
it through the pipes « ¢, ascends, a suitable
gage, 7, Indicating the height of the water, and
compresses the air which was originally con-
tained in said vessel A, so thatsuch compressed
air will be contained finally only in the upper
part of the vessel A and in the pipes and ves-
sels, hereinafter to be described, which con-
nect with the upper part of said vessel A. My
object is to compress the air by the ascending
column of water to about ten pounds—that is
to say, the.compressed air shall exert a press-
ure of about ten pounds to the square inch.

From the upper part of the vessel A a pipe,.

I, extends to the upper part of the air-com-
pression chamber D. This pipe ! contains a
cock or valve, m, between the ends which con-
nect it to the vessels A and D. In a branch,
n, of the pipe I (see Fig. 3) is contained a three-
way cock, o, or valve, which may be turned,
as in Fig. 2, to establish communication be-
tween the vessel A and a pipe, p, or which
may be turned, as in Fig. 1, to interrupt com-
munication between the pipe p and the branch
n. . Another pipe, ¢, extends downward from
the branch %, and 1s affected by the valve o,
so that when said valveis in the position shown
in Fig. 1 communication between ¢ and = is
established, while when the valve o is in the
position shown in Fig. 2 communication be-
tween the pipes n and ¢ is interrupted. In
other words, whenever the pipe p is in com-
munication with the pipe n the pipe ¢ is cut
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off, while on the other hand the pipe p is eub
off whenever ¢ is in communication with the
pipe n. The valves o and m have projecting
cranks » and s, respectively, which connect
with a lever, E, that is pivoted to a stationary
support at ¢, and this lever is so arranged as
to its connection with said valveg that when
in the position shown in Fig. 1 it will hold the
valve m closed and the valve o open to ¢, while
when the lever E is in the position shown in
Fig.2 the valvem is open and the valve o closed
to ¢, but opened to p.

‘Whenever the valve m is closed, as in Fig.
1, the connection between the vessels A and
D is interrupted; hence, as long as the valve
m 18 closed, if at the same time the valve b is
opened,the air will be compressed in the upper
part of the vessel A alone. I find that I can
compress the air practically in the upper part
of the vessel A when it isstill disconnected from
the vessel D to, say, about five pounds pressure
to the square inch; but when this pressure has
has been attained I intend to automatically
establish connection between the vessels A and
Dand other parts, hereinafter to be mentioned,
for the purpose of still farther compressing
air in the vessel A, and also in the vessel D
and in another vessel, hereinalfter to be men-
tioned, and, in fact, throughout the piping of
the apparatus.

It will be seen from Fig. 1 of the drawings
that whenthe lever 1 holds the valve m closed
its lowered end is canght by an elbow-hook, #,
whiech is pivoted to the framing of the appa-
ratus, and which bears againsta spring, », the
tension of which is regulated by a screw, w.
The pressure of the spring v against the elbow
2 is regulated by the serew win such manner
that it requires, according to my system, a
compression of about five poundsin the vessel
A before the resistance of the spring v can be
overcome. When the pressure in A becomes
sufficiently strong to overcome this resistance,
it acts in the following manner, it being un-
derstood that the three-way cock.o at thistime
opens communication between the pipes n and
q. Thercefore whatever air is compressed in
the vessel A passes into the pipeg. A branch,
x, of the pipe q leads into a bellows or expan-
sion-chamber, ¥, which chamber, by its mov-
able piston and rod y,connects with thelever z.

As the air is being compressed in the vessel
A and in the pipes q and z, the bellows in F
will be gradurally expanded until the end of
the lever 2 bears against the toe of the elbow u,
that holds the lever E locked; but until the
pressure in A is ab least five pounds the
pressure of z against « will not be able to over-
come the resistance of the spring v, which, as
has already been shown, is held in a tension to
correspond with the pressure of at least five
pounds in the vessel A. Whenever, now, the

‘pressure in A reaches the point degired, the

end of the lever z will get sufficient strength
to press the elbow w against the spring v and
toreleasetheloweredend of the lever B, where-
upon, under the influence of a proper weight,

360,481

G, which is suspended from the other end of
the lever L, said lever will instantly fly from
the position shown in Fig. 1into the position
shown in Fig. 2, opening the valve m and in-
terrupting communication with the pipe ¢, but
cstablishing communieation with the pipe p.
In this new position the now lowered end of
the lever K will, as appears from Fig. 2, crowd
a pivoted block, a*, against another spring, %,
which is held in a eertain tension by a set-
serew, ¢*.  The spring b” is to be held at a ten-
sion of about ten pounds—that is, it isto resist
an air-pressure of ten pounds—where the
spring v was only to resist a pressure of five
pounds, as already stated. The object of this
greater power of the spring b* and its effect
upon the weighted block «* will be hereinafter
more fully deseribed.

Enough has been shown to make it clear
that by the means deseribed communication is
automatically established between the vessels
A and D as soon as the air in A is com-
pressed to the cxtent, say, of five pounds to the
square inch. The valve m being now open,
the compressed air flows freely into the vessel
D, and this vessel becomes charged with com-

pressed air until thedesired limit of compres-

sion is reached.

Between the valve m and theendof thepipe
{ where the same enters the chamber D there
conneects with said pipe { another pipe, &,
which has a branch pipe, ¢, that leads into a
reservoir, . In the piped®isanother three-
way cock, /%, which at this time isinsuch po-
sition as to permit communieation between
the pipe @ where it connects with 7 and the
pipe ¢*. It follows, therefore, that when the
lever I is in the positicn shewn in Tig. 2 the
chamber A discharges by the pipe 7 into the
chamber D, and by the pipes 7, &% and ¢* into
the chamber I. The ehamber II is much
smaller in size and eapacity than the chamber
D, its object being to startthe time-regulating
mechanism in its operation, whilethe object of
the chamber D is to maintain the said mech-
anism in operation, all as will. be hereinafter
more fully stated.

At the time the lever 13 is by its weight G
tripped into the position shown in Fig. 2 {o
open the valve m, the lever I is, by the
means which will be hereinafter desecribed,
also in the position shown in Tig. 2, so as to
permit communication between the pipes
and ¢ by the proper position of the valve f?
and when the valve is in this last-mentioned
position it interrupts communication between
the pipe @* and a small exhaust-nozzle, . I
now have my air-compression chambers ID and
H charged with compressed air to the desired
extent, and Dhefore the regulating-clock be-
gins its work it will be necessary to auto-
matically close the valves m and /2 so as to
confine what compressed air has been intro-
duced within said chambers D and H. To
this end the pipe p,which leads into an expan-
sion-chamber or bellows, J, is used. This
pipe p is open to the pipe n whenever the le-
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ver B is in the position shown in Fig, 2, and
the air compressed in the chamber A is there-
fore free to pass through the pipe p into the
bellows J. The bellows J will have a tend-
eney, by receiving the compressed air, to lift
the lever E back into the position shown in
Fig. 1; but in this effort it is opposed by the
regulating-spring »*, which, as already stated,
1is set to have a strength equal to oppose any
air-pressure less than ten pounds. When
the air-pressure gets to ten pounds in J it
causes the weighted end of the lever E to
overcome the resistance of the spring §% and
carries said lever E back into the position
shown in Fig. 1, where it is again arrested by
the elbow-cateh %. The block «*, which hangs
between the spring ° and the end of thelever
E, is of such bulging or V-shaped form as to
prevent a gradual elevation of the lever IS,
which would be detrimental to the operation
of the apparatus. It is essential that a sad-
den motion of the lever 1 be effected when it
is brought back to the position shown in Fig.
1; hence whenthe end of thelever Eshall have
passed the apex of the block ¢’ the spring 07,
together with the inclined upper face of the
block «?, will co-operate to throw the lever I
up suddenly, and will therefore assist the air
in the bellows J in its effort to spring the le-
ver E back to the position shown in Fig. 1.
As soon as the lever B is brought back into
its new position (shown in Fig. 1) the pipe p
will be cat off from communication,and the
pipegwill have communication re-established.
A branch, 5%, of the pipe ¢ connects by another
branch, &*, with a bellows, L, which, by a rod,
I’y connects with the lever I. After the lever
E is by the compressed ‘air, which now has
ten pounds, brought into the position.shown
in TFig. 1 to close the valve m, the air, having
the same amount of pressure in the pipe ¢, will
from the vessel A, through the pipes {, , ¢, /%,
and ¥, enter the bellows L, and move thelever
I into the position shown in Fig. 1, where it is
held by the elbow-catch %%, and thus close the
valve f*tothe pipe¢’. Now, therefore, I have
the valves m and f* closed, and confine what-
ever compressed air has been obtained within
the vessel D. At thesame time that the lever
Iis turned on .its pivot by the expansion of
the bellows I, the lever B is also brought from
the position shown in Fig. 2 into the position
shown in Fig. 1 by the lower part of the pipe
q entering a bellows, M, a rod, % of which
connects said bellows with the lever B, and
when the lever B is thus brought into the po-
sition shown in Fig. 1 it closes the water-inlet
valve b and opens the water-outlet valve e, so
as now to permit the emptying of the vessel A.
Within the pipe ¢" is a cock or valve, #
which, by a crank, ¢*, connects with a lever,
N, that is fulerumed at p*, (see enlarged Figs.
5 and 6,) and this lever N has a rod, ¢*, that
connects with a bellows, O, to which leads the
branch pipe’, that extends from the open pipe
¢- ‘Whenever the pressure in the pipe ¢ acts,

“as described, to move the lever I by the bel-

lows L. and the lever B by the bellows M, at
the same time it moves the bellows O by pipe-
connection 5%, and thereby swings the lever N
into the position shown in IFig. 5, thereby clos-
ing the valve #’. This valve #*is the valve
which really confines the compressed air in the
vessel I, because the three-way cock f? al-
though at this time interrupting communica-
tion with that part of the pipe ¢ which leads
from the vessel D, does not interrupt commnu-
nication with the part of the pipe d* which
leads to the clock mechanism to be regulated,
nor does it interrupt communication between
the pipes ¢* and the exhaust-nozzle * in this
position of the lever I

In the vicinity of the lever N is the regu-
lating-clock P, which is the cloek from which
a series of other clocks is to be controlled as
to the position of their hands. The clock P,
by suitable mechanism, imparts rotary motion
to a wheel, »*, which has a projecting toe, s,
that moves in the path of an elbow-lever, Q.
(Sec Fig. 5.) The lever Q, at the time the
valve n’ is closed, is in contaet withalever, &%,
‘as shown in Fig. 5, and the lever # has a plate
or bar, «*, on which rests a pin, ¢*, that. pro-
jects from the lever N, all as shown in Fig. 5.
In the same position a spring, «?* holds the
elbow-lever Q against a fixed pin, 2%, as shown
in the same figure.

The lever £ 1s fulerumed on a stationary pin,
7%, and connected thereto by a spring, %, the
said spring having for its object to throw the
lever t* from the position which is shown by
dotted lines in Fig. 6 into the position shown
by full lines in Fig. 6, for the purposes to be
hereinafter more fully stated.

In a former partof this specification I have
described how the bellows I, under the infin-
ence of air broughtinto it by the pipe x, moves
the rod y and lever z in order to disengage the
lever L& from the elbow u«, which elbow rests
against the regulator-spring ». A similar
mechanism is connected to the lever I for the
same purpose, in fact, of bringing it from the
position shown in Fig. 1 to the position shown
in Tig. 2—that is to say, near the lever I is
pivoted a little lever, ¢’, which is carried by
the piston-rod 3’ of a bellows, R, which bel-
lows is supplied with compressed air from a
branch, ¢, of the pipe ¢—so that whenever
compressed air is allowed to flow into the bel-
lows R by the branch pipe ¢* the lever ¢ will
be moved to disengage the elbow-cateh 4* from
the lever I, allowing a weight, S, to pull the
lever Iinto the position shown in Fig. 2. The
elbow 7* is under the influence of a spring, &,
which holds it in position to be thrown into
engagement with the lever I whenever that
lever is brought back by the action of the bel-
lows L into the position shown in Fig. 1.
Analogous to these devices, again, isa contriv-
ance which is applied to the lever B, which
controls the water-cocks—that is to say, a le-
ver, €', is pivoted to a suitable stationary sup-
port at a short distance from the lever BB and
connected byarod, f*, with a bellows, T, which
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is supplied with air from a branch pipe, ¢°, of
the pipe ¢. The lever ¢ has for its object to
move an elbow, /% which locks the lever B in
the position shown in Fig. 1, but which, when
moved by the ascending lever ¢, allows a
weight, U, to pull the lever B into the posi-
tion shown in Fig. 2. A spring, ¢, bears
against the elbow /% to hold it in position for
engagement with the lever BB whenever the
latter, by the action of the bellows M, is moved
back into the position shown in Tig, 1.

It will be perceived from the drawings that
the end of the lever E which is nearest the
swinging block ¢ and the free ends of the le-
vers z, ¢, and ¢ are provided with pivoted or
jointed hook-like end pieces, j°, each of which
in the normal position finds a support on the
body of the lever that carriesit, while, never-
theless, each is free to swing on its own pivot
upwardly, but not downwardly below itslever.
The object of these attachments 5° is to permit
each of them to affect the obstruction which
it meets in its upward motion, but to pass it
Thus, when
the lever «’is moved up from the position
shown in Fig. 1 to that shown in Fig. 2, its
hook attachment j* will be rigid, and will, strik-
ing the elbow 7%, move the latter, for the pur-
poses already stated; but when afterward, the
bellows R collapsing, the lever ¢ is moved
back into the position shown in Fig. 1, its at-
tachment 7* will not affect the elbow 2% but
will be swung up while passing by it, and then
drop off upon its lever ¢’ to assume the posi-
tion shown in Fig. 1. The same function ap-
plies to each of these little attachments j°,
whether they be on the lever E, ¢, or z.

The air conduit or pipe ¢’ leads fromthe ap-
paratus so far deseribed to the clock or clocks
to be regulated. Iig. 4 shows the end of the
pipe @ where it enters the parts connected
with one of these clocks which are to be regu-
lated—that is to say, the end of the pipe &’
enters a bellows, V, which connects with a le-
ver, W, that is pivoted at A’ to a stationary
support at some distance below the minute-
arbor P of the clock to be regulated. . The said
miuute-arbor has one or more projections, m?,
one of which at the proper time is to be more
or less aligned with a V-shaped opening in a
slide,X. ThisV-shaped opening may,asshown
in Fig. 4,1in its center terminate in a spherical
recess, #°, which is adapted to receivea roller
or pin at the end of the projection m”

The lever W carries a pawl, o°, which bears
against a shounlder, %, of the slide X. Thele-
ver W also carries a pin, ¢, which is adapted
to throw a pawl, +%, into engagement with the
winding-wheel Y of the clock. The pawls*is
carried on a lever, s, which has a pin, #,
against which a toe, «’, on the pawl »* bears
when the parts are in the position of rest, as
in Fig. 4. Whenever the lever W is raised
by the expanding bellows V, its pawl o will
at once move the slide X until the end of the
projection m’ reaches the end of the fork of
said slide, at which time the stationary pin +*

will move the pawl ¢’ out of engagement witl
the slide X, allowing the latter to drop away
from the minute-arbor of the clock, and at the
time this takes place the pin ¢’ of the still-as-
cending lever W reaches the pawls?® crowdsit
into the teeth of the wheel Y, and causes it to
turn said wheel Y, which, being the winding-
wheel, winds the clock.

Having described the mechanism connected
with my apparatus, I will now describe its op-
eration. Supposing the tanks D and H to be
charged with compressed air and the tank A
to be in connection, by the opening of the
valve ¢, with the water-discharge pipe,so that
it will be emptied of water, all the parts will
be in the position shown in Fig. 1, the lever B
holding the valve ¢ open and b closed, the le-
ver 1 holding the three-way cock f* in such a
position that the connection between the pipe
¢ and the part of the pipe d° that leads to the
tank D is closed, the lever Iiholding the valve
m closed and the three-way cock o in such a
position that the pipe pisclosed but g opened,
and the lever N being in such a position (see
Tig. 5) as to hold the valve »* closed. Atthe
same time the lever W on each of the clocks
to be controlled will be in its lower position,
the bellows V being eollapsed,and the bellows
T, R, and T being also collapsed. The con-
trolling-clock P, being moved by suitable clock-
work,turns the disk »* in the direction of the
arrow shown in Iig. 5, and at the proper pe-
riod of time, which may occur once every three
bhours, or during any other desired subdivision
of time, the toe & will strike the elbow Q,and

" will swing that elbow on its pivot soas to draw

it away from contact with the lever #*, The
instant this is done the plate »* will no longer
furnish a support for the lever N, and the le-
ver will by a suitable weight be drawn down
into the position shown in IFig. 6. The par-
ticular weight which is shown in the drawings
for this purpose is marked «', and is attached
to the rod ¢’ and lies on the bellows O, as in-
dicated in Fig. 2; but any other weight may be
used for the same purpose.

As soon as the lever N is thrown into the
position shown in Fig. 6 it opens the cock or
valve »>. Before I describe how this affects
the remaining mechanism I will direct atten-
tion to the relations of the levers N, £, and Q.
It has been seen that in the position shown in
Fig. 5, when the valve 2" i3 closed, the lever N
is held in the raised position by the plate w’of
the lever ¢!, the last-mentioned lever being
held elevated by the elbow Q. As soonas the
elbow Q is withdrawn by the action of the toe
&, the lever N drops under the influence of the
weight «', and drags, by the contact of the pin
2* with the plate v, the lever #* down with it
into the dotted position which isshown in Fig.
6, until the pin ¢* slips off the plate +*, allow-
ing thelever N to descend still farther. Mean-
while the spring 2* throws the lever ¢* back
into the position shown by full lines in Fig. 6,
so as to carry the plate v’ back into the path
of the pin 2% that path being indicated by the
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dotted line 3" in Fig. 6. This is for the pur-
pose of enabling the pin ¢, when the lever N
afterward is moved up again by the bellows O,
to get under the plate «* lifting it, pass by it,
and afterward get on top of it again—that is
to say, thelever N,wheu it is pushed up by the
bellows O, will push the lever ¢ by the con-
tact of the part v* against the under side of u?
into a position of greater height than that
shown in Fig. 5, until the pin +* passes the
forou.t end of the platew?. Therenpon the lever
¢ will by its own weight drop upon the elbow
Q. The lever N,which was thus raised by the
bellows to a greater height than that shown
in Fig. 5, will be lowered down into fhe posi-
tion shown in Fig. 5 by the subsequent col-

. lapsing of the bellows O, and will then be sup-
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ported again by the plate

I will now resume the description of the
main apparatus, showing what follows the
opening of the valve »*, which is supposed to
have just taken place. The moment the valve
n*is opened the compressed air contained in
the chamber H passes through the pipe ¢®into
the branch ¢*, and thence info the bellows R,
e§pand1ng the same, so as to swing the lever
@’ against the elbow 7% pushing the latter off
the lever I.  Thisallows the weightS to swing
the lever Iinto the position which is shown in
Fig. 2 of the drawings, and to open the three-
way cock f” so as to thereby establish com-
munication’'in the pipe d® between the cham-
ber D and the bellows V, which latter-named
bellows is connected with the clocks to be
wound and regulated. This turning of the
cock f* liberates the compressedairin the ves-
sel D, allowing it toact in the desired manner
upon the bellows V. At about the same time
that this motion of the lever I takes place the
lever B is also swung from the position shown
in Fig. 1 to that shownin Fig.2. This is ac-
complished by air passing from the pipe e,
through the branch- pipe ¢°, into the bellows

. T, allowing the lever ¢* to trip the elbow 7?,
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and to bring the lever B under the influence of
the weight U. This opens the water-supply
Pipeat b, and closes the water-discharge cock e,

-allowing the compression of air to begin to

take place in the chamber A by the water
flowing into the lower part thereof. The air
that was contained in the chamber H has per-
formed its duty of starting the apparatus into
action—that is to say, the chamber H is to do
nothing but tripthe lever I. That being done,
its funetion ceases. The air in the chamber
D now begins to do its work, and finding the
valve f* open rushes through thepipe @ to tlie
bellows 'V, and through the branch pipe ¢° to
the bellows T. That part of the air from D
which passes through the pipe ¢ trips the
lever B, in manner already described. That
part of the air which goes into the pipe @ ex-
pands the bellows V and lifts the iever W.
The first part of the elevation of the lever W
causes the pawl o° to lift the slide X until the
fork-like upper part of said slide receives
within it the projection m? which is on the

minute-arbor I of the clock to be regulated.
If this projection is not in the proper vertical
position at the time theslide X is raised it will
strike one of the inclined sides of the fork, and
will by that be moved into the proper vertical
position, so that thus the slide X serves toset
the minute-hand of the clock to be regulated
into a certain particnlar desired position, per-
forming thus the duaty of a synchronizer.
‘When the lever W has been partly raised, so
as to synchronize the clock, the pin ¢° throws
the pawl o’ off said slide X, allowing the lat-
ter to drop away from the projection m® by its
own weight. Thesynchronizing action of the
lever W upon the minute-arbor is almost in-
stantaneous, being very rapid, and will not
interfere with the running of the clock which
is to be regnlated. The lever 'W, continuing
to rise, will now carry the pin ¢* against the
pawl 7% crowding that into the teeth of the
wheel Y and lifting it, with its carrying-lever
&', so as to turn the wheel and wind the clock
to a sufficient extent to enable it to run until
the apparatus again turns said wheel Y and
winds the clock again. During all this time
the levers B and I are in the positions shown
in Fig. 2, but the lever B still in the position
shown in Fig. 1, so as to hold the valve m
closed and the connection with the pipe p in-
terrupted; but the water, having been allowed
to flow into the tank A, has meanwhile done
some work toward compressing the air in that
tank up to about five pounds, and at this time,
as has already been shown, the air passes
through the pipe ¢ into the bellows I, over-
comes the resistance of the regulator-spring v,
liberates the lever I from the elbow u, and per-
mits the weight G to carry thelever K into the
position shown in Fig. 2. This opens the
valve m and allows the compressed air which
is being formed by thestill-ascending water in
the tank A to pass into the tank D, and the
cock f* being in the proper position the air
also passes through the pipe ¢’ into the pipe
¢, pastthe still-open valve 2, into the tank I
At this time, therefore, the three tanks A, D,
and H are in communieation, the tank A
charging the tanks D and H with compressed
air. 'When the pressure reaches the desired
extent--say ten pounds—inthe tank A, it will
also be ten pounds in the tanks D and H.

At the time that the lever E was brought
into the position shown in Fig. 2, in manner
last described, the valve o was turned so as to
open the pipe p; hence when the pressure
reaches ten pounds in the three tanks just
named the air in p will be sufficiently powerful
to expand the bellows J against the counter-
acting effort of the regulating-spring 5% and
will lift the lever E back into the position
shown in Fig. 1, causing it to be relocked by
the elbow u. This closes the valve m and the
pipe p, but opens the pipe ¢, and causes the
following operations to take place: In thefirst
place, the pipe-q, leading into the bellows M,
expands the same, so as to lift the weight U
and bring the lever B back into the position

70

75

8o

85

[e]e]

95

100

05

11§

120

125

130



w

10

15

20

25

30

35

40

45

355

60

55

G 360,481

shown in Fig. 1, closing the water-supply cock
and opening the water-discharge cock simul-
taneously. In the second place, the air from
the pipe ¢ passes through j* into branch pipe
1%, and thence into the bellows L, expanding
the latter and causing it to overcome the re-
sistance of the weight 8, bringing the lever I
back into the position shown in Fig. 1 and
locking it by the elbow 4%, Thisturns the cock
% so that it will be a barrier within the pipe
@, but opens the exhaust-nozzle #, to permib
whatever compressed air was contained in the
outer part of the pipe @ to escape. ILastly,
the compressed air from ¢ passes through the
pipes* into the bellows O, expanding the same,
80 a8 to overcome the resistance of the weight
a* and lift the lever N first into a position still
higher than that shown in Fig. 5, thereby also
lifting the lever #, in manner already de-
scribed.

The action of the bellows L, M, and O upon
the levers I, B, and N, just described, was si-
multaneons. The moment these three levers
are set into the positions which are shown in
Fig. 1 of the drawings the water begins to flow
out of the tank A, easing the pressare of air
which was contained in the tube ¢ and allow-

_ing the bellows L, M, and O to gradually col-

lapse. This permits, among other things, the
gradual descent of the lever N from the high-
est position into that position which is shown
in Fig. b, where it is supported by the plate
2 of the lever 2. I now have the parts again
in position to be started into action by the toe
§* of the disk 9°, when the operations already
described will be repeated, and thus with a
head of water in the pipe ¢ always ready to
supply the tank A when the valve b shall be
opened I am in position to keep the whole ap-
paratus automatically and constantly affected.
In whatever manner the main clock which
turns the disk 2 is regulated, so will all the
‘other clocks which are connected with the pipe
@’ be regulated from time to time.

In practice I propose to so time the motions
of the toe s* that about every three hours it
will open the valve »* and regulate the clocks
and wind them; but, as already stated, this
division of time may be changed ad libifum.
The lever I carries a projecting toe, p*, which
ig intended to move a projection, ¢, on an an-
tomatic indicator, Z, which is supported by a
suitable stationary frame-work, and which is
substantially deseribed in its functions in my
above-mentioned application No. 193,024, its
object being to indicate automatically each
actual function of the apparatus, so that if the
apparatus should have failed to work at one
of the predetermined intervals the pointer on
the indicator Z will show this defeet by its po-
sition on the dial.

The tank A carries a gage, A% whieh indi-
cates the pressure of the air contained therein,
and the tank D carriesa gage, I3*, for the same
purpose. .

A modification of the invention consists in
climinating the tank D from the apparatus,

retaining only the tanks A and H,as indicated,
as far as is necessary for the purpose of this
deseription,in Fig. Sof the drawings. In thab
figure the tank A aloneis shown, together with
the pipes j* and ¢, that lead to the bellows O
and tank H; but the tank I itself is not rep-
resented in Fig. 8, it being understood that it
receives the end of the pipe ¢* which has the
lever N near the clock P, the same as is rep-
resented in Fig. 2 of the drawings.

In Fig. 8 is also shown the lever B, which
connects with the water-inlet valve b and with
the water-outlet valve e in the same manner
as has heretofore been described, and which
is united with the weight U and bellows M
and T the same as heretofore described, so
that when the lever B isin the position shown
in Fig. 8 the valve b will be closed and the
valve e open. The tank A, which is shown
in Fig. 8, discharges whatever compressed air
is contained in its upper portion by a pipe,
¢, through a safety apparatus, d', similar to
the safety apparatus described in my previous
application No. 193,024, into a pipe, ¢',which
has a three-way cock, f*, which is placed at
the intersection of the pipe @, thatleads to
the clocks to be regulated, and the exhaust-
nozzle g*. TFrom the pipe ¢ also branches a
pipe, k', which leads into a bellows, C!, the
rod of which connects with a-lever, 1%, which
lever is retained in the lower position by a
weight, B, and prevented from being moved
up by the expansion of the bellows before the
certain pressure required is obtained by a
regulator-spring, ¢, which is similar to the
regulator-spring v, heretofore deseribed. Irom
the pipe &' extends a branch pipe, j', into a
bellows, I, which connects with a lever, &,
that controls avalve, k'. Thisvalve islocated
in a pipe, I, which leads from the pipe ¢' into
the bellows M. Irom the pipej* extends the
pipe 7% which leads to the bellows O near the
clock . The pipe ¢* leads directly into the
bellows T, which connects with the lever ¢ for
tripping the elbow 7"

The operation of this modified apparatus is
as follows: Supposing thetank H to be charged
with compressed air and the clock P to trip the
lever N by means of the toe s* on the disk 27,
so as to open the valve n* in the pipe ¢, the
result will be that the bellows T will be ex-
panded and the elbow 7°* moved so as to bring
the lever B under the influcnce of the weight
T. This will open the water-inlet valve b and
close the water-outlet valve e. Water will
now enter the lower part of the tank A and
begin to compress the air in the upper part of
said tank. Meanwhile the valve &' is closed
and the valve f* closed against d’. As the air
in the tank A becomes compressed it enters, by
the pipes ¢* and ¢!, the branch #*, and when it
attaing the pressure of five pounds it will be
sufficiently strong to lift the lever D* and turn
the valve f* so as to admit compressed air
to the pipe @ and regulate and wind the anx-
iliary clocks. Meanwhile the pressure con-
tinues to increase in the upper part of the tank
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A until it attains a strength of, say, ten
pounds, when it will suffice to expand the bel-
lows F* and move the lever G% so as to open
the valve k'. This will admit air under press-
ure of ten pounds to the bellows M and bring
the lever B back into the position shown in
Fig. 8. The compressed air before the bel-
lows F* were expanded will also be free to pass
by the pipe j* into the bellows O, so as to set
the lever N back into the position shown in
Fig. 5. Before the lever N was moved back

into this position for closing the valve #, the

tank H was charged with compressed air by
the pipe ¢, which received its charge by a
branch, m* from the pipe /2. The moment the
lever B is moved-to close the valve b and open

_the outlet-valve e the air in the tank A will

become expanded again, and will allow the
weight I to draw the lever D? back into the
position shown in Fig. 8, so as to close the
valve f*in the pipe ¢' and open the exhaust
' to the connection with @; hence whatever
air was contained in the pipe @ may escape.

I claim—

1. The combination of the water-reservoir
and air-compressing chamber A with the wa-
ter-supply pipe @ ¢, containing the valve D,
having crank f, water-discharge piped i, valve
¢, having crank g, and with thelever B, all ar-
ranged so that by moving said lever both said
valves will be turned, one to open and the

. other to close, snbstantially as herein shown
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and desecribed.

2. In an auto-pneumatic clock apparatus,
the combination of the auxiliary compressed-
air chamber H with a main compressed-air
chamber, communicating - condnits between
said chambers, whereby the airin each is com-
pressed to the same degree of pressure, and
mechanism, substantially as deseribed, for in-
terrapting said communication and afterward
utilizing the air in said chamber H for start-
ing the actuating mechanism into activity and
for opening said communication, substantially
as specified. '

3. The combination of the compressed-air
chamber A with the auxiliary compressed-air
chamber H, in both of which chambers the
air is compressed to the same degree of press-
ure, and mechanism operated by the air in the
chamber H for starting the mechanism which
is operated by the air in the chamber A and

- for releasing the compressed air from the

35

chamber H, as specified
4. The combination of the eentral clock, P,
and its disk +*, having toe &% with the pivoted

- elbow Q, lever ¢, having plate %% with the le-

60

65

ver N, having pin ¢°, and with the valve %2
which is controlled by said lever N, as speci-
fied.

5. The lever N, having pin +% combined
with the lever !, having plate «* and with the
spring #°, the said spring being adapted to
carry the lever ¢ after it has been discon-
nected from the lever N into such a position
that the plate »* will again be in the path of
the pin %, as specified.

I

J
|

6. The combination of the lever &’ with the
pivoted hook-shaped attachment j° and with
the vibrating elbow 7% all arranged so thab
said pivoted attachment will be rigid when the
lever ¢’ is moved in one direction and free to
tarn on its pivot when the lever is moved in
the opposite direction, as set forth.

7. The combination of the lever E and its
valves m and o, which it controls, with the
elbow v and regulating-spring », against which
spring said elbow bears, as specified.

8. The combination of the lever E and the
valves which it controls with the pivoted block
a’ and regulating-spring % and with meauns,
snbstantially as described, for moving said le-
ver, all as set forth.

9. The combination of the air-pipes I =,
single valve m, and three-way cock o with the
lever B, regulating-springs 0* and v, lever z,
elbow u, bellows F and J, weight G, and com-
pressed-air pipes leading to the bellows F and
J, substantially as described, all arranged to
move the said lever E, in manner specified.

10. The combination of the lever I with the
lever «', elbow-catch %%, bellows L and R,
weight 8, cock f? and with compressed-air
pipes leading into said bellows, respectively,
all arranged for moving said lever I and turn-
ing said cock, as specified.

11. The combination of the lever B and its

valves b and e with the catch 7%, lever €, bel-

lows T M, and weight 1, and with pipes lead-
ing to said bellows, respectively, all arranged
for moving the lever B and both said valves
simultaneously, as set forth.

12. The combination of the clock P and its
wheel #%, having toe s, with the elbow Q, le-
ver N, lever &, valve 2, rod ¢, bellows O, and
weight «', all arranged for operation substan-
tially as herein shown and described.

13. The combination of the bellows V with
the lever W, and means operated by said le-
ver for winding the ¢lock with pawl ¢ and
slide X, having torked upper end, asspecified.

14. The combination of thebellows V, lever
W, having pin ¢*, with the pawl 9% having
heel’, lever s’ having pin #},and toothed wheel
Y,substantially as herein shown and deseribed.

15. The combination of the bellows V with
the lever W, having pawl o® and pin ¢, slide
X, having prong p’, pawl », lever &, and
toothed wheel Y, substantially as herein shown
and described. :

16. The combination of the synchronizing-
slide X, having forked upper end with beveled
inner faces, with the arbor Z, having synchro-
nizing projection m’, as specified.

17. The lever E, constructed and combined
with the articulated hooking end j* and yield-
ing block ¢’, substantially as and for the pur-
pose herein shown and described.

18. The combination of the tank H and its
air supply and discharge pipe ¢, leading to
a bellows, with the cock #* in said pipe, mech-
anism, substantially as deseribed, for opening
said cock by the action of a central clock, and
with the rod ¢% weight ¢, bellows O, and pipe
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J% all arranged to enable compressed air in
the pipe j° to close the cock 2% as specified.
19. The combination of the compressed-air-
supply pipe = and three-way cock o with the
s branch pipes p and ¢, bellows Jand F, and le-
ver I, all arranged so that when the cock o is
inone positionitadmitsair tothe bellows Fun-
derlower pressure for movingthelever Einone
direction, while when the cock o is in the op-
posite position it admits air by the pipe p to
the bellows J under greater pressure for mov-
ing the lever o in the opposite direction, as
specified.

20. The combination of the tanks A, D, and
H with the weighted levers B I E N, bellows
T, M, R, I, F, J, and O, and with the cocks
m, 0, 1%, b, ¢, and #*, and with the system of
connecting - pipes, substantially as herein
shown and deseribed.

I0

Is

21. The lever I, combined with the three-
way cock f* in the pipe @, and with the ex-
haust-nozzle 4% on said pipe, substantially as
and for the purpose specified.

22. The combination of the auxiliary com-
pressed-air chamber H and its discharge-pipe
¢, having cock »*, with mechanism, sabstan-
tially as described, for opening said cock, and
with the bellows R and lever I, which contgols
the cock f* all arranged so that upon opening
the valve »* said lever I and cock s will be
moved and the function of the compressed-air
chamber IT thereby perforined, as speeified.

PIERRE G. PUTTEMANS.
Witnesses:

CHARLES (. M. Tuowmas,
HARRY M. TURK.
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