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1o all whom it may conecern: ‘
Be 1t known that I, Auaustus L. HAHL, a
citizen of the Umted States, residing at Chi-
cago, county of Cook, State of Illmms have
mven‘red a certain new and useful Impl ove-
ment in Pneumatic Clocks; and I declare the
following to be a full, clear, and exact descrip-

tion of the 111ve11t10n sueh as will enable oth-

ers skilled in the a1_t to which it pertains to
make and use the same, reference being had
to the accompanying drawings,which form a
part of this specification.

My invention has for its object the produc-
tion of a pneumatic-clock system—that is to
say, a system wherein a master clock or mo-
tor operates through a system of tubes or
pipes to convey air impulses to subordinate
clocks at any desired points, the air Impulses
acting to move the subordinate clocks in uni-
Son Wlth the main clock or motor. Iereto-
fore in the operation of systems of this gen-

eral classit has been difficult and sometimes

impossible to insure a uniform pressure for
any considerable length of time in the system.

This I accomplish b} my present invention,

which consists, essentially, in the provision of
means for admﬂamng alr to and from the Sy$-
tem i1ndependent of the mr~1mpulsmn mech-
anism.

Theinvention will be hereinafter more fully
deseribed and claimed.

In the drawings, I'igure 1°is more or less
of a diagrammatic view showing the mechan-
1sm In side elevations. Kig. 2 is a sectional
Fig. 31s an

Clock mechanisms are so well known at the
plesent time that I will but briefly deseribe
the parts of the old mechanism used in con-
nection with my improvement.

A (shown in dotted lines, Fig. 1) represents
any suitable drum driven from any suitable
source of power—such, for instance, as a
spring, a gravity-weight, or any other form
of power that may be desired. This drum
drives the pinion A',which, through the pin-
ion A° revolvesthe shaft A3 thelatum revolv-
ing the gear A, which latter meshes with the
pinion A5, The pinion A° revolves the shaft
A° which in turn revolves the gear A7 there-
on, and this gear A", meshing with the pinion
A% revolves the shaft B.

| I have just deseribed I will hereinafter térm

the ‘“motor.” It 1is by the revolution of this
shatt B, driven as just explained, that the

‘main iImpulsing mechanisms are operated.

This shait is journaled in the main frame-
pieces A, (Shownin Fig.2 butremoved from
Fig.1.) On the end of the shaft Bisa crank-
arm B'. Pivoted from any suitable point of
support, as at ¢, 1s a lever C, shaped with
two arms C' C? and with another upwardly-
extending arm C°.

D is a pitman connecting the arm C°® with

the crank-arm B', so that a revolution of the
crank-arm B’ acts to tilt the lever C.

I E"are what constitute the main impuls-
1ng mechanisms. In my present application
I hewe shown each one consisting of what is
termed ** bellows” mechanism, so WBH known
in the art to which this invention pertains as
a means tor creating impulses that theyv need
no further deseription. -1 would, however,
have it understood at this point that my in-
vention contemplates any other form of im-
pulsing mechanism. I would alsoexplain at
this point that the main impulsing mechan-
isms E K' and the motors on the supplemen-
tal clocks (not shown) are of the well-known
form, whereby a movement of the main bel-
lows in either direction operates the supple-
mental motors—that is, a contracting move-
ment of the bellows E operates the supple-
mental motors and also a distending move-
ment operates the supplementalmotors. The
upper or movable end e of each of the bel-
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lows 1s connected by the rod or pitman E?

with the respective arms C' C?of the lever C,
the pitman K- being made adjustable, so that
the length may be varied, and thus regulate
the préssureexertedinthesystem. Itwillalso
be understood at this point that while [ have
in my present mechanism shown two main
impulsing mechanisms and twosets of codper-
ative parts throughout, yet it is obvious that
but a single set could be operated, although,
of course, with more or less loss of the capac-
ity of the mechanism. Located on the shaft
I3 1s a gear # and meshing therewith isa pin-
ion F'on the shaft F2. Carried by this shaft
I is a lever F2, balanced at I to compensate
for the weight of the arm at the opposite side
of the shaft. Journaled in the pieces A’isa

These parts which | shaft G, carrying on one end the upwardly-
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projecting arm G’ and carrying also the lever
G*. The latter carries a weight G°for a pur-
pose hereinafter explained. Normally the
lever F®rests upon and is prevented from
revolution by the arm G'. Carried by the
outer end of the lever G?is a spring-pawl G*,

- the pawl being held from too much move-

10

I5

ment by the pin g,but adapted toyield ag amst

the pressure of the spring qg'.

H is a shaft pivoted in the side pieces A,
carrying a lever H'. Surrounding the shaft
H is a sleeve H? carrying a lever II°. The
pivotal points of the levers H' H®are thus
substantially concentric with each other, and

vet the levers have a movement mdependent-

of each other. Extending from each lever
H’' H3 and toward the othel is an arm shown

at h on the lever H and at /' on the lever H5.

20

These arms i i are alternately above and
engage the pawl G*on the lever G* to nor-
mally prevent the upward tilting of the lever
G On the upper end of each lever ' H%is
a pawl, that on the lever H' being lettered A°
and that on the lever H?® being lettered A°.
These pawls may of course be weighted at
one end, so as to normally keep them 1n the
desired position, or they may be spring-pawls
formed in the usual well-known manner. A

- stop /v is provided to limit the tilting move-
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ment of each.
J is a shaft carrying and being revolved by

any of the well-known forms of spring driv- |

ing-drums J', Fig. 3, the spring being wound
in any suitable manner—as, for instance, by
the sprocket-chain J# extending up from the
shaft B—so that each revolution or partial
revolution of the shaft B operates through
the sprocket-chain J? o wind up the spring

- which revolves the shaft J. The revolution
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of this shaft J is governed by any suitable
form of eseapement mechanism, and in this
instance I have shown on the shaft the gear
J3, meshing with the pinion J* and the usual
eseapement—wheeﬁ_ J°. Thismechanism which
I have just described constitutes what I will
term the *‘ time” mechanism and is the well-
known form.

I would at this point state that I prefer to

so construct the spring for revolving the shaft

J that 1t 1s never completely unwound in giv- |
-Ing the shaft a single revolution, so that even

if the main motor stops the shaft J will con-
tinue to be revolved until the load on the mo-
tor is relieved, as hereinafter explained, and

the spring for 1evolvmﬂ* the shaft J will ag&m |

be wound up.

6o

It will be observed by reference to Fig. 3
that the shait J is provided with two notches
779, disposed on opposite sides of the shaft
and also disposed so that the pawl A° will reg-
ister opposite one notch, while the pawl A2
will register opposite the other notch. It will
thus be seen that as the shaft J revolves the
pawl A° or 1%, as the case may be, will pre-
vent its respective lever H' or H? from tilting
until the shaft revolves to bring the notch

~ opposite the pawl, when the weight A* will

‘sealed position.

tilt the lever.
lever H' H?is of substantially bell-crank form,
with an additional arm H* on each lever.
Pivoted to the lever H at m is a rod M, a
similar rod M’ being pwoted to the lever H3,

On the end of each rod M M'is a cylinder M=,

having an open end downward. Suitably sus-
tained from any convenient point is a larger
cylinder M3, having an open upper end, the
cylinder M?* loosely fitting within the cylin-
der M®and capable of movement up and down
therein. KExtending up from the bottom of
the cylinder M3 is a pipe M%, having its end
terminating within the cy linder M2 The cyl-
inder M2 is "lled with any suitable fluid, pret-
erably mercury, so that when the cyhnder M>
is in its lower position its mouth is sealed;

but when in its upper position the outer air
has free access to the cylinder M=% and con-
sequently to the pipe M* This pipe M* ex-

tends to and taps the main service-pipe E°,

extending from the impulsing mechanism.
Of course the lever H? is provided with a
valve mechanism similar to that which I have
just described, and the main service-pipe con-
nected with one main impulsing mechanism
E is tapped by the pipe M*? from one valve
mechanism, which we will letter X, while the

main service-pipe from the other impulsing

mechanism K’ is tapped by the other valv
mechanism, which we will letter X'.

IR E obvious that instead of the particular
form of liquid-valve mechanism which I have

' herein described I might use any other formn

of valve, but I prefer “the form shown |
Located on the shaft B are two cams N N,
disposed on opposite sides of the shaft and
also disposed to register with the respective
arms H* on the levers H' H® so that a revo-

| Jution of the shaft B will cause the cams N N,

as the case may be, to strike the arm H* on
its respective lever H' H° and tilt the latter,
so as to throw the cylinder M* to its lower or
Pivoted to an arm ¢* on the
lever G*is an arm ¢°, having on its end a pro-
jection g* The outer end of the arm ¢° is
sustained and guided by the pins ¢° ¢°. On
the face of the gear K are two projections P
P’, disposed at opposite points with respect
to the shaft and adapted successively tocome
into contact with the projection g*on the arm
g and move the latter longitudinally, and

‘thus tilt the lever G* for the purpose herein-

after explained. |
I will now describe the opelatmns of the
mechanisms. The parts are so arranged that

| the shaft J will revolve a half-revohltion

every minute, although,of course,itisobvious
that the action of the parts might be arranged
to-take place at other predetermined inter-
vals. In my present mechanism, however,
we will assume that an impulse takes place
every minute. Itshould beremembered that

in the present mechanism there are two sets
of. impulsing mechanisms and two sets of
valves, and that when the air in the service-
| pipe connected with the mechanism E is be-

It will be observed that each
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ing compressed and an impulse created there-
by the air in the mechanism E’is being re-
lieved of pressure by the upward movement
of the bellows and an impulse created by such
action. Normally the lever H' is held in the
position shown in Fig. 1 by the pawl 2? com-
ing into contact with the shaft J, but as the
notch 7° turns around until it registers with
the pawl 7° the latter is relieved and the
weight /* tilts the lever H' and pulls up the
cylinder M? thus opening the service-pipe to
the outer air. This tilting movement of the
lever H' has carried the arm 7, away from the
pawl G*on the lever G? and allowed the weight
G to tilt the lever G? and thus carry the arm
G' away from the end of the lever F%. As
before explained, this lever E® is connected
up with the shaft B, so that when the arm G’
clears the lever K° the shaft I3 is permitted to
rotate, being driven by the motor, as before
explained. AssoonastheshaftB commences
to rotate it carries the cam N’ against the arm

H* on the lever HS, and as the shaft B con-

tinues to rotate the cam quickly tilts the le-
ver, so that its cylinder M* is carried down
into the eylinder M® and the service-pipe thus
closed to the external air, the pawl 2° engag-

1ng the shaft J and holding the lever in its

tilted position. The same revolution of the

shaft B has revolved the crank-arm B’ and

through the pitman D has tilted the lever C,
and thus caused a movement of the main
impulsing mechanism and sent an impulse
throungh the service-pipe. In my present
mechanism it is designed that the lever IS
should revolve four tlmes before it is again
stopped. After, say, the third revolution
one of the pr OJeCtIOHS P or P’ has reached the
end of the lever ¢° and pressing against it
moves 1t from the position shown by dotted

lines to its full position. This movement tilts

the arm G’ back to the position shown in Fig.
1, so that at the next revolution of the 1evel
F3 it will engage and stop the lever, and con-
sequently the revolution of the shaft B, the
lever G* being prevented from tilting back

after the pro,]eemon P passes the arm ¢® by

the paw!l G*engaging the arm &’ on the lever
Hs. It should be fulthel explained that the
shaft B in the present mechanism makes only
a half-revolution for each minute or for each
impulse, and it should also be explained that
when the shaft B is at rest the crank-arm B’
and the pitman D have not quite reached the
dead-center, so that for the first part of the

revolution of the shaft B there will be no per-

ceptible movement of the lever C, and con-
sequently of the impulsing mechanism, this
giving the cam time to tilt the lever to close
the valve before the impulsing mechanism op-
erates.

It will thus be seen from the above deserip-
tion that the following action takes place:
Starting with the mechamsm 1n the position
shown inFig. 1, the relief and tilting of the
lever ' will act to open the valve X and, as
above explained, will release the stop-arm, so

| that the motor starts to revolve the shaft B.

Immediately the cam N’ tilts the lever H? and
closes the valve X', and this is immediately
succeeded by the compressing action of the
impulsing mechanism E'. Of course the
movement of the parts to compress the bel-
lows E' has also distended the bellows E, and
thereby created an impulse by the release of
pressure in the service-pipe and secondary
clocks connected therewith, as previously ex-
plained. The parts now remain in this POSI-
tton until the end of the minute, when the
lever I is released from the shaft J,and the
valve X' thus opened the cam N tilts the le-
ver H' and closes the valve X. Then the bel-
lows E is compressed and the bellows B’ dis-
tended. Thus I have provided, in addition

to each 1mpulsing mechanism, a valve by

means of which the service- plpe 1s opened to
the external air after each impulse by com-

pression and just before or coincident with

the return of the impulsing mechanism to
malke the next impulse by the release of said
pressure, the valve of course closing before
the next compressing movement. Theresult
1s that the lmpulsu'w mechanism on its down-

ward or compressing movement always has
substantially the same pressure toact against
at the beginning of its stroke-—that is to
say, atmospheuc pressure—and thus the full
stroke 1s utilized, while the opening of the
service-pipe 311813 before or coincident with
the impulse created by the upward or releas-
Ing movement of the impulsing mechanism
a(,ts 1f necessary, to aid this impulsing mech-
anism in its return movement by relieving
the pressure in the service-pipe, or if there

should be a vacuum due to leaky pipes by

relieving said vacuum. This prevents the
stoppaﬂ'e of the motor, which might other-
wise occeur from OVGIpl@S%HlB 1n the system
or the diminishing of the motive power from
the drying of the oil or the thickening of the
oll when exposed to severe cold, for the rea-
son that even if the motor has not suflicient;
powertomake the impulsing mechanism com-
plete 1ts compressing stroke, yet there will be
sufficient to move the supplemental clocks,

and at the end of the minute the valve opens.

The pressure is thereby relieved, and the mo-
tor 1s strong enough to make the impulsing
mechanism ¢o mplete its down ward stroke and
then startonits upward stroke. On the other
hand, if after the compressing stroke some of
the air leaks out, thus creating a vacuum, the
opening of the valve will destroy the vacuum
and the impulsing mechanism be permitted
to complete its upward stroke.

Among other advantages of this construec-
tion are t]nt 1t reduces the size of the motor
and amount o power torun it by a large per-
centage and that it removes the necesmty of
having especially-trained experts to handle
the svstem successiully.

While I have shown each valve connected
with its respective service-pipe, yet it is ob-

| vious that each might be connected with its
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system at other points and still come within

‘the scope of my invention.

It is also obvious that numerous other de-
tails of the construction might be altered
without departing from the spirit of the in-

vention, which consists, essentially, in the

production of means independent of the im-
pulsing mechanism for governing the admis-
sion of air to and from the system

-What I claim is—

1. Ina pneumatic-clock system the combi-

‘nation with the air-impulsing mechanism and

mechanism for operating the same of mech-
anism for governing the admission of air to
and from the system independent of the air-
Impulsing mechanism, substantially as de-
scribed.

2. In a pneumatic-clock system the combi-

nation of an impulsing mechanism, mechan-
1sm for operating the same a service-pipe,
and means independent of the iImpulsing
mechanism for governing the admission of
alr to and from the service-pipe, substantially
as described.

5. In a pneumatic-clock system the combi-
nation of an impulsing mechanism, mechan-

1sm for operating the same a service-pipe,

and means independent of the impulsing

- mechanism for opening the service-pipe to
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the external air, substantially as described.

4. In a pneumatic-clock system the combi-
nation of an impulsing mechanism, mechan-
1sm for operating the

mechanism for governing the admission of
alr to and from the servme pipe, substantially
as described.

5. In a pneumatie-clock system the combi-
nation of an impulsing mechanism, mechan-
ism for operating the same a service-pipe
and a valve Independent of the impulsing
mechanism for opening the service-pipe to

- the external air, substantially as deseribed.
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6. In a pneumatic-clock system the combi-
nation of a motor an impulsing mechanism
operated thereby, a service-pipe connected
with the impulsing mechanism, a leveradapt-
ed to open and close communication between
the service-pipe and the external air, means
whereby said motor may move the lever in

~one direction and a time mechanism working

independent of the motor controlling the
movement of the lever in the opposite direc-

tion, substantially as described.

7. In a pneumatic-clock system the combi-
nation of a motor, an impulsing mechanism
operated thereby, a service-pipe connected
with the impulsing mechanism, means for
governing admission of air to and from the
service-pipe independent of the impulsing
mechanism and means between the motor
and sald governing means for closing the ad-
mission of air to the serviece-pipe before the
movement of the impulsing mechanism to

create an impulse, substantially as described.

8. In a pneumatic-clock system the combi-

same & Sservice-pipe, -
and a valve independent of the impulsing

508,066

operated thereby, a service-pipe connected
with the impulsing mechanism, a valve for
governing admission of air to aud from the
service-pipe independent of the impulsing
mechanism and means between the motor and
valve for closing the valve before the impulse
is started by the impulsing mechanism, sub-
stantially as described.

9. Ina pneumatic-clock system the combi-
nation of a motor, an impulsing mechanism
operated thereby, service-pipe connected
with the impulsing mechanism, means for
governing admission ot air to and from the
service-pipe independent of the impulsing
mechanism and a time mechanism adapted
to release said governing mechanism and al-

low it to open the servwe-plpe, substantlally

as described.

10. In a pneumatic-clock system the com-
bination of a motor, animpulsing mechanism
operated thereby, a service-pipe connected
with the impulsing mechanism, a valve for
ooverning the admission of air to and from
the service-pipeindependent of theimpulsing
mechanism and a time mechanism adapted
to release said valve and allow it to open the
service-pipe, substantially as described.

11. In a pneumatic-clock system the com-
bination of a motor, an impulsing mechanism
operated thereby, a service-pipe connected
with the impulsing mechanism, a valve for
ooverning the admission of air to and from
the service-pipeindependentof theimpulsing
mechanism, time mechanism for controlling
the movement of the valve in one direction,
stop mechanism connected with the impulsing
mechanism and intermediate mechanism be-
tween said stop mechanism and the valve
whereby a movement of the valve releases a
stop mechanism, and allows the impulsing
mechanism to operate, substantially as de-
seribed.

12. In a pneumatic-clock system the com-
bination of a motor, an impulsing mechanism
operated thereby, a service-pipe connected

with the impulsing mechanism, a valve for

governing the admission of air to and from

theservice-pipeindependent of theimpulsing

mechanism, time mechanism for controlling
the movement of the valve in one direction,
stop mechanism connected with the impulsing
mechanism,intermediate mechanism between
said stop mechanism and the valve whereby
a movement of the valve releases the stop
mechanism and allows the impulsing mech-
anism to operate, and means connected with
the motor for returning the parts to their nor-

mal position, substantially as described.

13. In a pneumatic-clock system the com-

‘bination of a motor, two sets of impulsing

mechanisms operated thereby, a service-pipe
foreachimpulsing mechanism,avalvefor gov-
erning the admission of air to and from each
service-pipe independent of the impulsing
mechamism, a single set of time mechanism for
controlling the movement of each valve in one

nation of a motor, an impulsing mechanism | direetion, asingle set of stop mechanism con-
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nected with the impulsing mechanisms, and
a single set of intermediate mechanism be-
tween said stop mechanism and the valves
whereby a movement of the valves on being
released by the time mechanism releases the
stop mechanism and allows the impulsing
mechanisms to operate, substantially as de-
seribed. ' |
14, In a pneumatic-clock system the com-
bination of a motor, two sets of impulsing
mechanisms operated thereby, a service-pipe
for each impulsing mechanism, a valve for
governing the admission of air to and from

each service-pipe independent of the impuls-

ing mechanism, a single set of time mechan-
1sm for controlling the movement of each

valve in one direction, a single set of stop.

mechanism connected with the impulsing
mechanisms, a single set of intermediate

mechanism between said stop mechanism and
the valves whereby a movement of the valves
on being released by the time mechanism re-
leases the stop mechanism and allows the im-
pulsing mechanisms to operate, and means
connected with the motor for returning the
parts to their normal position, means for each
valve connected with the motor for returning
the valves to their closed position and means
connected with the motor for returning the
stop mechanism to its normal position, sub-
stantially as described.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

AUGUSTUS L. HAIIL.

Witnesses:
W. H. CHAMBERLIN,
DE WirT VW. CHAMBERLIN.
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