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To ail whom 1t may coneern :

Beitknownthatl,CHARLES ALBERT MAYR-
HOFER, a citizen of Austria-Hungary, residing
at Vienna,inthe Austrian Empire, haveinvent-
ed new and useful improvements in means tor
sypchronously working and automatically reg-
ulating and winding up clocks by means of
compressed air, of which the following 13 a
specification. |

The object of my invention is to regulate
and wind up a set of clocks, by a well-con-
structed standard clock, in an aatomatic man-
ner, the air required for this purpose being
compressed and automatically supplied there-
to from any saitable compressing apparatus,

said compressed air being also employed for
winding up the standard clock.

In order that my invention may be fully un-

derstood, I will proceed to describe the same

in detail, referring to the accompanying draw-
ings, in which— =
Figures 1 and 2 are elevations of so much of

- a standard-cloek movement and a ciock-move-
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ment regulated thereby as 18 necessary to illus-
trate the invention, and Ifigs. 3, 4, and 5 are
detail views,

The compressed air required to operate the
secondary clocks through the medium of the
standard clock to wind up said secondary
clocks as well as the standard clock may be

obtained from any well-consteucted compress- |

ing apparatus. I prefer, however, to employ
a compressing apparatus of myown inventiou,
which I have fully described 1n the specifica-
tion and illustrated in the drawings forming

part of an application for Letters Patentof the

United States filed on the 17th of November,
1880.. I Lave therefore deemed 1t sutiicientto
partly indiecate the air-receiver If, from which
the compressed air is taken.

In operating clock mechanisms by means ot
compressed air it is of great importance that
the said air shouid be delivered tfrom the com-
pressing apparatus in as dry a condition as 1t
is possible to obtain it, and for this purpose I
place in the primary circunit of pipes, or that

m —— an

| to the clock-operating devices, a drying appa-

ratus wherein the air is dried before reaching
sald operating devices. |

In the above-described figures of drawings,
Frepresentsaportionof acompressed-alrreser-
voir, within which the compressed alr isstored
foruse,and from whichit passesthroughapipe,
s,and its branchesinto thedrying-vessels Daud
DY, wherein the air is deprived of its moisture
by the nusual means employed for this purpose.
From the drying-vessels the air passes into
the branch pipes #/, thence into pipe » to the
valve-casing C, Fig. 1, and also shown 1 sec-
tion on anenlarged scalein Fig. 4, from whence
the air escapes into the atmosphere through
nort ¢/, the normal position of the valve o be-
ing such as to cover the port p and exclade
the air from the eclock mechanism exeept afl
stated periods,ashereinafter described. Wit
the pipe » is also connected one end of «
branch pipe, 4, the other end of said branch
pipe being connected with induction-port m?,
Figs. 1 and 5,0f a valve-casing, M, to the edue-
tion-port m® of which is connected a pipe, £,
that hasits othier end connected with a piston-
casing, B, the piston-rod !l of which is connectedt
by a lever, #, with the valve-rod p’ of the valve
0 in valve-casing C, for purposes that wiil be
presently explained.

A represents the main frame of a standard
clock, that supports its operating mechanism.
A shaft, «, is geared with the clock-movement
in such manner as to cause it to revolve ouce
or any number of times up to twenty-four
every twenty-four hours, according tothe num-

ber of times it is desired to wind up thiestand-

ard and the secondary clocks. This shalt e ot
said mechanism carries a cam-wheel, tue cam
¢/ of which rotates in the path of the lower
arm of a two-armed tripping-lever, b, T'he up-
per arm of the latter carries a prism-shaped
stop, ¢, upon which rests the free end of &
lever, ¢, pivoted upon a standard, ¢®>. Lo the
lever ¢ is pivoted the piston-rod ¢ of the piston
operating within the piston-cylinder «, that 1s
connected by a branch pipe, ', with the main

circnit leading from the compressing devices | supply-pipe ¢, said branch pipe being provided
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with a stop-coclk, 5, that serves to regulate the | to ascend by the influx of compressed air into

amount of compressed air delivered to piston-
casing u, the above devices being shown in
Fig, 1, and on a larger scale in Fig. 5. The
lever ¢ is provided with an extension, ¢, that
projects intothe path of twoabutmentsor stops
forwed on the lower end of the valve-rod 7, to
which are connected the valves m and m/, that
operate 1n the valve-casing M. IH&BE‘:dd of

abutments on the lower end of the valve-rod,

this rod may be provided with a slot, the ex-
tremities of which would serve as abutments
for the extension of the lever ¢. 1t will be
seen that when the camm-wheel rotates its eam
a’ depresses the lower arm of the tripping-lever
b to liberate the iree end of the lever ¢, which
18 depressed or mhved downward into the po-
sition shown in dotted lines, Fig, 1, and full
lines, Iig. 5, by the segment ¢ and its weighted
tever f, tlm pin A of which projects into the

slot ¢/ of saidsegments. This downward move-
ment of the free end of the lever ¢ produces a
corresponding npward movement of the rear
extension, ¢, of the lever, which being in con-
tactwith the upper abutment of the valve-rod ¢
will 1if6 said rod and its attached valves and
admit compressed air throngh port m* into
pipe k. This pipe £ conduets the air coming
from the drying-vessels through pipes rJ and
valve-casing M to the piston casing B, raising
1ts piston, and through the piston- IOd {, lwer
, and valve-rod p {iegneminn‘ the valve o to

ciose the port ¢ and conduct the air through

port p to the main distributing-pipe ¢. It will
thus be seen that as long as the lever ¢ is held
upon the prism d the air that comes from the
drying-vessels passes through the valve-casing
Into the atmosphere, as above set forth. The
alr admitted into thb main line will also pass
1nto the branch «/ to the piston-casing u, raise
1ts piston and rod 7, which latter will bring
theleverebackintoengagement with the stopd,
at the same time causing the valve-rod 4 to
descend and the valve m’ to close the port w2
cufting off the air {from casing B, the piston 0{
which will descend and raise the valve o to
close the port p and again open the port ¢/ to
allow the air to escape into the atmosphere.
Another braneh, 1, leads from the main sup-
ply-pipe ¢ to the bLellows piston-casing W, the
piston-rod of which terminates in a toothed
rack that meshes with the winding-up wheel
mounted loosely on its axle. This winding-up
wheel carries a spring-pawl, 2/, that engages
with the teeth of a ratchet-wheel, W/, (rigidly
mounted upon the winding-wheel arbor,) when
the toothed piston-rod moves upward, and
wiich pawl is disengaged from the ratchet
when the piston-rod descends, thereby turning
the winding-up wheel backward, the rear arm
of the pawl fulling npon a small pin,z, attached
to the clock-frame.

Ly means of the above-deseribed mechan-
1sm the winding-up wheel is locked to its ar-
hor through the mediam of the ratehet and
pawl, when the toothed piston-rod is

piston - casing W, and is disengaged there-
from when said piston-rod descends.
the winding-up wheel need only be partially
toothed, asit has a reciprocatine rotary motion
upon 1t=; arboronly,andnot acontinunous rotary
motion,as is the case in all ordinary cloeks.
In Fig.2, which represents a secondary eloek
or series ot such, I have shown a differently-
constructed winding-up mechanism that may
be employed, if desired, with-a standard clock,
and which mechanism is also operated auto-
matically from the standard clock in the fol-

lowing manner: When the tripping-lever ¢is §

released to admit compressed air to the line-
pipe ¢, branch 1, and piston-casing VW, to wind
up the standard clogk, the air passes also from
the line or circult pipe ¢ to the branches € )
Q?, provided with valves a* §® ¢%, respectively,
the valve-rods R* of which have their outer
ends forked, and through the fork of said rods
passes the cord of the onemtmg weights B R/
R°. Thesevalvesbeing keptopen by the weight
of the valve-rods, the ail‘ therefore passes from
the branches @ Q' Q° to vessels A’ B/ Y, filled
with mercury, and containing each a paddle-
wheel, ¢, mounted upon a shaft, X, that also
carries a pinton, (shown in dotted lines,) w ]li{‘ll
gears with a winding-up wheel, G/ G*> G*
Thus at every revolution of the cam-whee] A~
of the standard clock the tripping-lever opens
the valve m/ to admit air to the line-pipe ¢,
and the respective branches to wind up the
standard as well asthe secondary clocks simul-
taneously, and as the weight or weights R I/
R?are elevated by thew mdmo -up ninion they

carry with them thé end of the Valve -Tods
which rotate the valves a® 6% ¢%, and upon reach-
ing a given point said valves close and stop
the further winding unp.

A branch pipe, {x, connected with the lines
pipe ¢, admits compressed air to the piston-
casing LD? the piston-rod of which carries a
reﬁuhtm o-pin, N, 80 that when these clocks are
v"mml up the piston 1s also raised, and the
pin enters the recess of a regulating-fork, EH,
mounted on and revolving with the minute-
nand when sald forkis in or nearly in a verti-
al position, so that when the winding up is
effected hourly 6r half hourly, the secondary
clocks are at the same time regulated.

From what has been said, it will be seen
that the winding up and regulatine of a series
of pneumaticaily-connected clocks may be ef-
fected auntomatically at any desired time by
gearing the cam-arbor ¢ in such manner wich
the movement of the standard clock as to re-
voive once in twenty-four hours, or to revolve
once at intervals of one or any number of hours
during that period.

The regulating of the standard clock and
the secondary clocks simultaneously is ef-

fected at stated times, preferably at noon, in
the followingmmner' The branch pipe 4, that

admits compressed air to the valve-casing M,

caused | is also connected with a piston-casing, M’ th e

Hence
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piston-rod of which carries at its upper end a
regulating-pin, N. When at noon the three-
way cock L is turned by hand to admit com-
pressed air to the casing M/, the piston 1Is
raised and the regulating-pin N enters into a
recess in one of the wings of the regulating-
fork O, that is mounted on the minute-hand
arbor and rotates therewith to regulate the
clock, as deseribed above, so that when the
cain-shaft @ is geared to the clock-movement
of the standard clock in such manner as to
operate the admission-valve precisely at noon,
and the attendant at the same time turns the
three-way cock I, the standard as well as
the secondary clocks are regulated simunltane-
ously.

It will be readily understood that the pipe
(+ may Le connected with the pipe {, between
the three-way cock L and the piston-casing
M/, to regulate the secondary clocks only at
that time when tie standard clock 18 regu-
lated. This, however, would necessitate the
use of an additional line-pipe, GG, which would
consid rablyinerease the expenseotf construct-
ing the circuit, and as the cam-shaft « 1s al-
ways geared to open the valve m/, either at
the hour or haif-hour, when the regulating-
fork is in & vertical position, this secondary or
additional line-pipe can be dispeused with, and
the secondary clocks wound up and regulated
simultaneously.

It order to prevent the motion of the clock ;

being impeded by the pressure, which con-
tinunes for some time during the winding up
of the secondary clocks, the regulating-pin
N is hinged to the upper end of the piston-
rod, as shown in Ifig. 3, so that when said
rod reaches the limit of its upward throw
the pin is thrown backward out of the path
of the regulating-fork, to allow the latter to
continue its motion with the minute-haund,and
when the piston again desceuds the stop «/
comes in contact with the guide-plate #° ot the
frame, cansing the spring to throw the piu for-
ward again.

Having now deseribed my invention, what
[ ¢claim 18—

1. . The combination of a series of secondary
clocks arranged in a pneumatie circuit, each

provided with a winding-up pinion actuated

pneumatically, with a standard cloek, and a
tripping mechanism geared with themovement
thereof to periodically trip a valve and admit
compressed air into the main circuit, whereby
the standard clock, as well as the secondary
clocks, isperiodically and antomatically wound
up. | |

2. The combination of a series of secondary
clocks arranged in & pneumatic circult, each
provided with a regulating-pin actuated pnea-
matically, and arranged to engage a regulat-
ing-fork mounted on and moving with the min-
ute-hand arbor, with a standard clock and a
tripping mechanism geared with and timed by
the movement thereof to trip a valve and ad-

mit compressed air into the main ecircuit to | lafter tocut o

el

throw the regulating-pinintoengagement with
the regulating-fork to regulate the secondary
clocks simultaneously and automatically.

3. The combination, with the winding-up
mechanism of a clock actunated pneumatically,
the weight that operates the clock-movement,
and the compressed-air-supply pipe, of a valve
operated by said weight, when the cloek 1s
wound up, to cut off the supply of compressed
air to the winding-up mechanism.

4, The combination, with the regulating-
forkof aclock mounted on and moving with the
minate-hapd arbor, of a regulating-pin actu-
ated pueumatically to engage said fork and
reculate the clock, and devices to throw the
regulating-pin out of the pathof the fork when
said pin has reached the limit of its upward
movement, for the purpose specified.

5. The combination, with the regulating-
fork of a clock mounted on and moving with
theminute-hand arbor, of a regulating-pin act-
nated pneumatically for the purpose set forth,
and devices to throw the pin out of the path
of the regulating-fork when said pin has
reached the limit of its upward movement, and

into the path of the said fork when the pin has

reached the limit of its downward movement,
for the purpose specified.

6. The combination, with a standard clock
and a series of secondary clocks provided with
winding-up and regulating devices arranged
to be operated pneumatically,atripping mech-
anism connected with the movement of the

standard clock, and an auxiliary. three-way
valve actuated by said tripping mechanism, ot

a three-way main valve interposed in the pri-
mary cirenit, and the supply-pipe and devices
for operating said valve periodically controlled

by the standard-clock movement through the

medium of said tripping mechanism and anx-
iliary valve, substantially as deseribed, for the

purpose specified.

7. The combination, with a standard clock
and a series of secondary clocks and their
winding-np and regualating mechanisms de-
scribed, and a primary preumatic circuit com-
posed of a compressed-air reservoir, devices
to deprive the air of its moisture, a line-pipe,
and suitable connections with said regulating
and winding-up mechanisms, of a primary and
a secondary valve coutrolled and timed by the
movement of the standard clock to periodi-
cally, automatically, and synchronously wind

up said standard and secondary clocks and
simnltaneously regulate the latter, substan-

tially as described.

S, The combination, with a standard elock
and one or more secondary clocks, their wind-
ing-up and regulating mechanisms, a primary
puneumatic circnit and connections with satd
winding-up and regulating mechanisms, aud
a primary and secondary vaive controlled by
the standard clock, all as set forth, of an aux-
iliary valve for each secondary clock, operated
and controlled by the power that actuates the
T the supply of air to the regu-
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lating and winding-up mechanism independ-
ently of the cut-off mechanism of the standard
clock, substantially as and for the purposes
specified. |

9. The combination, with the regulating de-
vices of a standard clock and the regulating
and winding-op devices of a series of second-
ary clocks arranged in the same pneamatic cir-
it and operated puneumatically, a primary
valve interposed in the main and supply lines,

and a secondary valve controlled and timed
vy the standard-clock movement to actuate

£,888

| sald primary valve, for the purpose specified,

ol an auxiliary valve, L, interposed in the
main line, and the connection with the regu- 153
lating devices of the standard clock, as and

. for the purpose specified.

In witness that I elaim the foregoing I have
hereanto set my hand this 28th day of Ifeb-
ruary, 18590. | 3

{0 A, MAYRHOIPER.

Witnesses: |

HENRY PALM,

-

JAMES RILEY WEIRAVER.
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