(No Model.) 5 Sheets—Sheet 1.

C. A. MAYRHOFER
ELECTRIC PNEUMATIC CLOCK SYSTEM.

No. 278,159. Patented May 22, 18383.

| \\ﬁ o Sy 6.

,r_f:ﬂrﬁnd’m:y
% il - loc/

Llectree
Destribiector

| ;ilf"| f

AR

- RN,
Aozl ClocZ:. "‘k\\
; . 3

-

; ; :l..m.-. —t -J-““‘if*{-‘.\.‘*"' 4 7 :
R =i "," ._.11‘
S _‘\._T*:Y,‘.A: -...\ )
L Y,\_\%ﬂ:.
VAl \\ \ - '\’\.‘"‘
\,\;\-}_\\\_ ,} S
\ \\\ '\\.'\ {?

|
G
|
|

\

f
AN

5 pmay um el dF Bk - apmm B odfeliE § § LT R
- [ ] ] -

Ty

2 ccrThr iz reeoxc® ﬁﬂ'wi‘rih_z:. ;

N. PETERS. Photo-Lithegrapher, Washington. D. C.




(No Model.) | | I 5 Sheetsf—éheet 2.
C. A, MAYRHOFER. o

ELECTRIC PNEUMATIC CLOCK SYSTEM.,
No. 278,159, Patented May 22, 1883.

o Lleetrie PDestred e Zor, '

heao | oo;

— — o AR e W mmm sl g

,‘fﬂ

:H]:CI _’\rﬂ‘z’

il et Sl N PP Lo L ——

L

.
b —— - ombll SN ee o et ok A BN P e e e ——— e — et m— PR ol B e e A
L a— -

n .
-
e o mmpe e g e e ek N e e e — i m— e e e m— A ek wle B A BT AN A M TR TR mp g TR e mm am mm— wm m o ki e e Al S e A A r
L™ .

@4 WW/U
%m AL eit //%%%

Y Gl bt

N. PETERS. Photo-Lithogranher, Washugton, I3, C.




(No Model.) . 5 Sheets—Sheet 3.

C. A, MAYRHOFER.
ELECTRIC PNEUMATIC OLOCK SYSTEM.

No 278,169, , ‘Patented May 22, 1883.

Ky 6%

v’ [ 4
&Cﬂ?&-dﬂ&?‘/ C'Cock. —Zgﬁff_ ,

L
L |

.
1
i
|
1
i
I
i
|
|
i
'
LY .
i
\!..I' :
'l'i' ",
-.—I— -ll'-‘:f"m
_...{_..f_:____ﬂh e
L
'y
1)
LI 1
b
|
I= § .
) R P
: A l
¥ [
L
| ¢
[y
]
y 1
b , .
'
p ! .
' |
II T oaw
l: lI
I .
]! -
' %
IE - - r.-
! % oD
:, p.." ‘:‘if‘- o
P '.é ~~
l:-
| "4 s
o iV,
' 4 - y”f"’
1 3
' 3
'
'
:
|
.
[ ]
' !
g 4
')
ro)
o
1
. 2
g i
;- . by
4 i
:l '
r | L..
P! t |
Cp ll
] ' ]
lll 'y
I ]
¥ ¥
i ! by
1 :
f ! eppr et 3
¥ [+
|| 7 A
I

2‘/«) -'-"-'-'--7-'-'-'—'7-'33-‘-‘2'-‘:"-‘?.:::::"::‘-_-_-:-__-_-l_-:_* v ;_-_:;:::_.___.::____:1_.._ SR 6}

M.w Maéc

@Lblo%

N. PETERS. Photo-Lithographer. Washington, ). C.




(No Model.) 5 Sheets—Sheet 4.

C. A, MAYRHOFER.

| | ELEGTRIG PNEUMATIG CLOCK SYSTEM . '
No. 278,159, S Patented Ma,y 22, 1883




5 Sheets—Sheet 5.

0. A, MAYRHOFER.
ELECTRIC PNEUMATIC CLOCK SYSTEM

(No Model.)

‘No. 278,159.

Patented May 22, 1883.

-

F,l

. PETERS, Photo-Lithographer, YWashington. D. C.




i

A

"UNITED STATES PATENT OFFICE.

m—

 CARL A. MAYRHOFER, OF PARIS, FRANCE, ASSIGNOR TO HIMSELF AND
- WILLY OTTO, OF SAME PLACE.

ELEGTRIC PNEUMATIC CLOCK SYSTEM.

SPECIFICATION forming part of Letters Patent No. 278,159, dated May 22, 1883.

Applieation filed September 1,1882, (No nmodel.) Patented in Belgium October 13, 1881, No. 55,958 ;
145,306; in Austria-Hungary October 15, 1881, and Decembler 11, 1831;

1881, No. 4,753.

In Germany October 21, 1881, and in England October 31,

To all whom it may concern :
- Be 1t known that I, CARL ALBERT MA¥V¥R-

- HOFER, of Paris, in the Republic of France,
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have invented certain new and useful Improve- -
ments in Lilectro-I’neumatic Clock Systems, of |

which the following is a specification.

This invention has reference toan improved
electro-pneumatic clock system for transmit-
ting the correct time from a normal clock to a

number of district-clocks,and thence to a num-
ber of secondary clocks in different parts of a -

city, the normal elock being regulated from an
astronomical observatory, and the district-

-cloecks  eleetrically from the normal clock,

while the sccondary clocks are wound up and
regulated-by impulses of compressed air which
are transmitted at certain intervals of time,
by the action of the district-cloeks, from a com-
pressed-air reservoir to the secondary ¢locks.

The invention consists of a normal clock
which 1s connected by an electrie distributer
with an electro-pnenmatic relay and with any
desired nomber of district-clocks. From thoe
latter pneumatic impulses are transmitted at
certain intervals of time to a three-way cock
and to all the secondary clocks of a distriet,
the compressed air being forced from a com-
pressed-air reservoir throngh a system of dis-
tributing-pipes to any number of secondary
clocks, where it actuates suitable winding-up
and regulating appliances.
matic relay actaates at certain fixed intervals

ot time the regulating devices of the district-

clocks, which are thereby kept uniform with
the normal clock. |
The different appliances for correcting the

normal, distriet, and seeondary clocks and for

winding up the latter will' be more fully de-
seribed hereinafter, and finally Le pointed out
in the claims. o | B

In the accompanying drawings, which fully

~1llustrate my invention, Figures 1 to 6, Sheet

I, represent plan views of the different appa-
ratus which compose my improved electro-

pneumatic clock system, these parts being

brought closely together to show their conneec-

tion with each other, Fig. 1 representing a

plan view of the normal clock; Ifig. 2, of the
electric distributer; Fig. 3, of the electro-pneu-

‘The electro-pnen-

T e

| matie 1‘e'lajy; Fig. 4, of a district-clock; Tig. 5,

of the three-way cock for supplying the pneu-
matic impulses from the air-reservoir to the

secondary clocks, and Tig. 6 of the second-

ary clock. Figs. 1* to 62, Sheets 2 and 3, rep-
resent side elevations,respectively, of the same
parts shown in Iigs. 1 to 6. Figs. 7, 8, aud
9 represent detail views of the three-way
cock; and Iligs. 10 and 11 detail views of the
regulating appliances of the normal clock
shown in Figs. 1 and 12, - Tigs. 12 and 13 are
detail views of the regulating appliances of
the district-clocks, said regulating appliances
being alloperated by compressed air; and Figs.
14, 15, 16, and 17 represent, respectively, a

perspective view, a side elevation, partly in

section through the air-cylinder, a vertieal

electric distributer on-an enlarged scale, where-
by at certain periods of time electric pulsa-
tions are transmitted from the normal clock
tothedifferent distriet-clocks and electro-pneu-
matie relays. | |

Similar letters of reference indicate corre-
sponding parts. '

The normal clock shown in Figs. L and 12 is
a strong and well-built clock, which is pro-
vided on the arbor of the quarter-minute
wheel with a disk, #, having a projection, «/,
that presses at each unlocking of the clock,
which may take place hourly, upon a lever, S,
pivoted to an upright standard at S/, and hav-
ing its other extremity in engagement with a
weighted arm, S/, which it rocks and causes
to open a three-way cockyA. By the opening

of the three-way cock A compressed air is ad-

mitted by pipe a from a compressed-air reser-
voir to pipe a’, which conducts it to the air-

in France October 14, 1821, No.
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Jlongitudinal section, and a plan view of the -

30

cylinder or bellows B of the electrical distribu-

ter shown in IMigs. 2,22, 14, and 15, 50 that the
lever b of the same is raised, and thereby the

actuating-pawls of the lever b. Aspring-con-

tact dram, C, of the distributer is thereby

wound up,and also intermittent rotary motion
imparted to a shaft, carrying a contact-spring,
s, Fig. 16. 1f this operation has taken place
a certain number of times—for instance, twen-

g0

i ratchet-wheels 0’ and 0" turned for the dis- |
tance of one or more teeth Ly means of the

95
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ty-four times—the spring-actuated drum 18 re-
leased in the following manner: A tooth, I
(see Figs., 14 and 16,) of a disk, 7, keyed to
the shaft of the contact-spring s, presses upon
the heel s* of an oscillating fork, s/, so that the
long contact-arm of the same clears lever s
causing the same to drop and to withdraw a

pin, &%, at its opposite end from a gear-wheel,

st,in mesh with the spring-drum C. Thedrom
C is thereby set free to follow the motion of its
spring, which imparts rotary motion to the
same, $0 as to send by the siceessive contacts
of projecting studs s°, arranged spiraily upon
the surface of the dram, wwh 1 series of con-

tact-springs, 7, electric impulses over the bind-

ing-posts 1 to 10, and the line-wires toan elec-
tro. pneumatic wlay of the different district-

clocks, which relay then takes up the work
and stm*ts the pneamatic nmpulses required
for working the secondary clocks of all the dis-
trict systems.

As theelectric impulses have to besent only

~at infrequent intervals of time—say once in

35
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connected to the earth,

twenty-four hours—it is obvious that no spe-
cial connecting-lines are necessary, and that
already existing lines, whether they be used
for telegraph, telephone, fire-alarm, or other
purposes, can be employed withount interfering
with the regular functioning of the same. If,
for instance, telegraph or other wires are used,
a battery, g, is employed, of which one pole is
while the other is con-
nected to the ldem post 12 of the clectric
distributer, Ifigs. 2 and 28 where 1t 18 electri-
cally connected with the shaft of the disk »
and contact-spring s, The contact-spring s 1s
always in contact with a disk, p, placed on the
same arbor, which 18 again con ue(,ted with an
intermediate contact-rod, 9/, IFig. 2, Sheet 1,

which forms the joint connection with the bat-

terv. Now,if any one presses upon the push-
button 10, which closes the circuit between
the distriet-clock and the distributer by but-
ton 10 making contact with the intermediate
contact-rod, p, the conrse of the current (indi-
cated as follows on Sheet 1, et .—) 18
as follows: battery ¢ of lun. , binding-post
12, supporting-standard aml wntacb (hbh P,
slmft and contact-spring s, to disk p, to bind-
ing-post 11, to contact- rod p’y and from the
same over line-wire 10 to the district-clock,
(shown in Iig. 4,) where the current passes
into the arbor W of the same, {rom arbor VW
through contact-spring ¢, which makes con-
tact with rim %, through rim «, thenece to the

telegraph-office, and to the earth.

The metal disk p of the distributer, as well
as the rim » of the district-clock, are provided

at one point of their circumference with a re-

cess, which -is filled by a small insulated con-
tact-piece, v, through which the circuit to re-
lay, Ifig. 3,1s completed through line 10, when
contact- S}_}lll}“ t closes the clrcult throunh 1t
and cuts ouf the earth through rim 4. This
contact-spring t, carried round by the mechan-
ism of the clock, constantly maintains its con-

278,159

circuit to earth, except where rim » is inter- -
rupted by the insulated piles in which is the

contact ». This contact »,1nsulated {from the

tact- Qpr; ng £, and serves to establish a
circuit from the eartl- circnit, which 1s broken
by the passage of spring ¢ over the insulated
interruption in thering. (Sce Ifigs.4 and 4)
At certain fixed periods of time—for instance,
every twenty-four hours—the contact-spring s
of the distribater cuts out wire 11 and bar p’
by passing over the insulated plate p’/, If1g. 106,
of disk p, and the contact-spring ¢ of the dis-

“trict-clock breaks circuit through rim w aund

makes contact with insulated contact», This
is the time (about eight or nine seconds) for
which the line isent out from its usual work-—
that is, in which the spring-actuated contact-
draum completesits revolution, so that the car-

rent takes the following course
Ifig. 2

the springs f f, and thence over the binding-
posts 1 to 10, and the different line views, as
indicated Ly —-- — -- , until the current ar-
rives at the arbor W, Fig. 4, of the first dis-
trict-clock, which may be at any desired dis-
tance. Thereit passesover the contact-spring
¢t, which is at this woment over insulated con-
tact », from which the current passes to the
electro-pneumatic relay, (shown in Ifig. 5,)

where it excites the electro-magnets M M, pass--

ing through a binding-post either to the carti
or thmunh a second llm_, wire to one or more
of the remﬂiniug district-clocks, where the
same operation just described takes place
nearly simultaneously.

its revolution 1its former position 18 restored
and the contact-spring s passes from thie small
insulated plate p’ outo the metal ring. As

this also takes place simultaneously in atl the

remaining district-clocks, the line 1s taken up
but for a very short period. As the operation
describedisaccomplishedauntomatically,itmay
be arranged to take place in the midnight
hours, so as not to interrupt the regular work
of the telegraph or other lines, or interfere in
any way with the lines made use of for the
purposes of this time-keeping system. By the
entrance of the current into the electro-pnen-

matic relay, Figs. 3 and 3%, the electro-magnets

M M attract the armature ¢, which is suspended
from a standard in {front of magnet M. T'he

: ‘battery ¢ of
, binding-post 12, standard and contact-
disk r, and contact-drumn C, suceessively over
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As soon as the con-
i tact-drum C of the distribater has completed
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upper part of armature e branches into a fork.

‘When the armature hangs in its natural posi-

tion with no cuarrent passing through the mag-
net, the arm of the fork of lever e f 1rthest from
magnet, M supports the arm of a lever, D, piv-
oted at its other end to an upright, D’. To

the center of lever D is attached the rod 17

of eylinder I’. Pivoted to upright D/ is &
bell-crank, one arm of which consists of a
weighted lever, I, the other arm of which, 1%/,

18 T-shaped, having pinsland 2, between which

lies lever f of the three-way cock If, their rela-

tact with the rim «, and thus complefes the | tion being such. that when the weighted arm

130
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rim «, is also in the path of the revolving con- . -
dltferent |
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E of the bell-crank is thrown into the posmon
shown by dotted lines, Iig. 37, Sheet 2, arm I
rises, pin 2 engages Wlth arm 7, llfts 1t and
opens cock I, This is effected automatically
by a pin, ¢/, on the end of lever D, which works

in a slotted arm, ¢, forming part of'ﬂnd rigidly

~attached tothe weighted lever Xand T -shaped

[O

arm I/, freeing the bell-crank, sothat when the
armature e releases lever D by rocking its

forked arm from under 1t, lever D, 1n 1ts fall,

- carries with it arm ¢, thgonb lever It into the

I3

20

30

dotted position, “md opens coek I, as shown
in dotted lines in Ifig. 3, and thereby the com-
pressed air from the air-reservoir 18 admitted
instantly through the pipe ¢’ to the pipe ¢, and
thence to the cylinder G of the district-cloelk,
Ifig, 4, where it lifts the regulating-fork /7 and
engages the regulating-pin ¢, so as to carry 1t
exactly into vertical position. The cock is
closed and the weighted arm I returned to its
full-line position by the admission of air into
piston P, The other arm of the fork-armataore
lHmits the fall of the lever D. The district-
clock 1s thus regulated electrically from the
normal clock by the cireait passing through
the distributer and pneumatically from the re-
lay, which 1s in turn operated by the electric
current sent from the district-clock to it. The
district-clock, Fig. 4%, continues to move inde-
pendently, but drops at certain fixed intervals

of time the lever S bythecam-wheel x and fork

I, the dropping of the lever S reversing the
cock A by means of the welghted lever S,

- whose operation is 1n all ways similar to the

35
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similarly-lettered parts of the normal clock,
lever S being dropped by cam and dropping-
fork H, (see Iig. 4" Sheet 2,) so that the com-
nJressed air can pdSb from the air-reservoir and
tube htoh/, and thenceto thecylinder L of the
three-way cock N, IFigs. b and 5* The alr-

- ¢ylinder L raises. the lever ¢; the compressed

50
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-ver o into 1ts former pOSition._

alr passing. then from the air-reservoir and
tube 7 into the tube X4, which connects with
tube £/ leading to the secondary c¢locks, the
air accomphsluug the work of winding up and
regulating the same. Irom the tube T passes
Q- Dranch tube, %/, to the air-cylinder O, IMigs.
4 and 4%, for the purpose of retarning the le-
In a €imilar
manner the lever D 1n Ifigs. 3 and 3% is re-
turned into its former position b_} compressed
air suppiied to the cylinder I by tube ¢,
In the normal clock shown in Figs. 1 and 1%,
which also performs the fanetion of a district-
clock forits immediateneighborhood, the drop-
lever S is retarned into its former position Ly

the air-cylinder U, which is Silpplied with com-

presscd air by the tube «°. The compressed
air, which 1s condncted through the branch
tube &° to the cylinder I’? of “the secondary

clock, IFigs. 6 and 6%, raisesthe lever I3, whichis

pivoted at ¢’ to the same arbor as wheel Q, and

~ carries a small spring - pawl, ¢% whereby the

ratchet-wheel ) is tarned round its axis and.
the clock wound up to such an extent that it

is kept going until the next pneumatic im-
pulse is imparted.

simultaneously the fork m

|

ble.

tom of the fork by the two arms.

]

m’ on the lever R 1s raised,whereby the pin o,
which is applied to a small crank, o, operat-

Ing the gear- -wheels of the hands, 1 1s (.,arned in-

to the proper position—that isto say, the clock
18 set—so that differencesin the time indicated

by the different clocks are rendered 1mpossi-
Thus both the winding up and set of the
clock are accomplisbed at the same time. Piv-

oted to the lever I} is a fork with two spread-
ing-arms, m and m’/. When the fork is lifted

by lever R a pin, o, on a small crank, o/, which

operates the hands of the clock by means of a
ratchet, engages with one or the other of the
two arms, and by the rising of the fork 1s
pushed into a deferminate position,which sets
the hands of the clock at the right hour. That
position 1s reached when the pinon crank o
is pushed into the croteh formed at the bot-
Crank of
having reached this position, the fork m m/ is
caused to turn on its pivot and release pin o,
s0 as not to interfere with the continuous ran-
ning of the clock. It is done in this wise: An
arm, ¢, is attached to and projects from the

.bach of the elock, and is provided at its upper

end with a. hook, ¢', which extends inwardly,
s0 as to engage with arm m’ of the fork as le-
ver IR rises. A spring, n, i1s attached to the
bottom of arm ¢°, and extended up as far as
the hook of arm ¢°, where it dlso is bent in-
wardly, forming a cateh, against which arm m/
of the
As lever R continues to rise, arm m/,
being held by spring », pushes spring n away
from the back of the clock. The fork being
thus caused to turn on its pivot and fall away
from crank o/, on the return of the lever I to
1ts normal position the fork i1s. again righted
by the pressure of spring n, and is ready for
the next setting of the clock. The dropping
of the fork has the object to release the pin o
immediately after the clock has been set, and
without interfering ‘in the least with the regu-
lar movement of the cloek.

- The correction of the normal clock is accom-

plished 1n the same manner as that of the dis-
trict-clock by an electro-pneumatic relay, but

with this difference, that the relay of the nor-

mal clock receives its electrical impulses from
some astronomical observatory, while the re-

fork is thrown in the upward motion of
lever R.
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lays of the district - clocks receive their im-

pulses from the electrical distributeratthe cen-
tral station. In this case the wedge [, Figs.
10 and 12, 1s forced between the two anti-fric-

I2C

tion rollers I and %, arranged on arms of the

arbor V of the mmute hand.

Figs, 10 and 11 representdemils of the mech-
anism for correcting the normal clock. When
the rod f°1s raised by the pressure of the air
in. the eylinder T the rod ¢° is carried along by
means of the pin %°, projecting from rod 1o,
whiclr engages its upper end. When the rod

g° has been lifted far enough so that a collar,
1%, strikes a bracket-arm, £°, the rod ¢° is re-
tatned, while the rod f° continues to move, the
‘then rod m® telescoping into the lower pfu‘t of
This continued motion of rod fe,

the rod J

130
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while 1t 18 at the same time held back by the | ferent secondary clocks within each district,

connection of pin A° with rod ¢°, causes the

~wedge-shaped end [ to turn around its pivot-

A &

connection with the rod f°—that is, to drop for-
ward so as to clear the anti-friction rollers ¥
and 2. To prevent the dropping of the wedge

~ldaring the upward motion of the rod f°, a

10

30

40
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heel, 0°, of the same moves a friction-spring,
#°, a8 shown clearly in Fig, 11.

The detail figures, 7, 8, and 9, show the con-
struction of the three-way cock A of the normal
clock. The three-way cock A has the addi-
tional way in order to remove the pressure 1n
the L_}lllltlb[‘b when the inflowing air from the
reservoir 1s turned off. As soon as by the
dropping of the lever S the weighted lever S?
Is carried toward the left the lever-segment °
is moved through a certain angle without the
pins ¢/ and ¢° Ot the same a(,tmg upon the
crank-arm d° of the stop-cock, the pin ¢° acting
only upon the crank-arm d° when the weighted
lever »* has passed over the vertical position.
By the return motion of the lever S? for the
closing of the stop-cock A the reversed action
takes place.

Ifigs. 12 and 13 show details of the mechan-
iIsm for setting the district- clocks shown 1in
Ifigs. 4 and 4* The fork /7 77 is held by a
balance-weight, ¢° in upright position. As
soon as the rod #¢ is raised by the pressure of
the air in the cylinder G the lever of the small
balance-weight s°, which lever carries a lateh,

°, at 1ts shorter arm, and is pivoted to »°, by

reason of its weighted arm s° restingupon plate
w?, lifts its short arm ?° until stopped by the
short arm «° of lever ¢°. 'When rod »° has
been carried up high enough short arm u° of
the counter-weight ¢ engages with the fixed
stop v°.  T'his raises its longer arm ¢°, and con-
sequently tilts forward the fork f7, which 1is
pivoted to »°, and, as already said, was held
upright by the counter-weight ¢*. The fork fo,
being thus thrown forward, clears
the lower end of the Iefrulatmn -arm ¢ of the
district-clock. (See Figs. 4“311{112.) shortarm
w®, being thus depressed by abutting against

the fixed stop v°, engages in the lateh #° of le-

ver s, and fork f7 1s thus held out of engage-
ment with regulating-arm ¢ of the clock until
the falling ot the cylinder brings lever s° again
horizontal on plate 20°, and canses its short arm
1° to releasc lever ¢°, which falls back, carrying
with it fork /7, w hlch is restored to ItS normal
position.

By the details just described the distriet-
clocks are set and made to keep regnlar time
with the normal clock at the central station.
This 1s accomplished at certain fixed intervals
by means of the electric distributer, which
sends the electric impulses over the thﬂu'ent
lines to the electro-pneumatic relays of the dis-
trict-clocks. These relays serve to regulate
pneuumttcaﬂy the district-clocks. Tlledlbtl‘l(}t-
clocks again set at certain fixed but shorter in-

tervals of time a three-way cock in motion, ! intervals of time

the pin at |

so as to wind np the movements of these clocks
and regulate the hands of the same, so that
they indicate uniform time with the district-
clock.

1 am aware that clocks have been worked
heretofore by pneumatic impulses from a cen-
tral station; but actual tests have shown that

‘a purely pneumatic system 1s too expensive

and not adapted to work clocks at great dis-
tances from each other., Consequently this sys-
tem was only capable of doing work on a small
limited scale. By the employment of elec-
tricity for 1*egulating the normal and distriet
clocks, and by using pneumatic impulses, not
for running the secondaly clocks, but simply
for wmduw them up and setting the same, my
improved electro pneumatic syf:tem has been
more fully adapted to the wants of larger cit-
18, S0 as to be capable of general introduc-
tion, and, after the first cost of plant has been
met, of running it with little expense, while
1t 18 possible to add continually to the number
of public and private subscribers. The work
15 performed pneumatically with greater cer-
tainty and reliability than by purely electrical
means, as it is not exposed to the annoying
disturbances of the electric systems.

Having thus described myinvention, I ¢claim
as new and desire to secure by Letters Patent—

1. In an electro-pneumatie clock system,the
combination of a-normal clock, an electric dis-
tributer, set pneumatically thereby, an elec-
tro-pneumatic relay actuated by the distribu-
ter at certain intervals of time, one or more
district-clocks, and means for regulating the
latter so as to keep uniform time Wlth the nor-
nml clock, substantially as set forth.

. In an electro-pneumatic clock system, the
combinatim_l of the normal clock of the elec-
tric system, an intermediate electric distribu-
ter, an electro-pneamatic relay, one or more
district-clocks, their switching mechanism, one
or more intermediate three-way cocks actuated
electrically by the distriet cloek or cloeks, and
anumber of secondary clocks having winding-

up and regulating appliances, the district-

clocks being regulated- electrically from the
normal clock, while the secondary clocks are

wound up and regulated auntomatically from

the district-clocks, substantially as specified.
3. In an electro-pneumatic cloek system, the
combination of the normal ¢lock, having pneu-
matic appliances actuated at fixed mterv als of
time, with an electric distributer provided
with means for winding up the spring-dram of
the smne, and with 111&*111&, for automatimlh

.....

as set 101‘th

4, In an electric pnenmatic clock system, an
electric distributer consisting of a drum C,
spring mechanism for romtmﬂ the dram, e(}n-
tact-springs f, and means whereby at certain
the rotating mechanism is

which transmits pnenmatic impulses to the dif- | released and the dram O allowed to rotate, so
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-contact-spring ¢, as deseribed.
0. In an electro-pneumatic clock system, the-
combination of the electro-magnets M, arma- |

- as deseribed. |
S. In an electro-pneumatic clock system, the

- 278,159

as to send electrical impulses over the springs | 9°,having thepin k°, connectin

J and connecting-wires, substantially as set
forth. |

. In an- electro-pneumatic clock system, a

district-clock having a rim, «, and ‘insulated
radial |

contact-plate », in combination with the

ture-¢, having a fork-shaped extension-lever,
D, and an air-cock, F, whereby the lever B is
dropped and the cock I opened as soon as the
armature 1s attracted by the magnets, sub-
stantially as set forth. = | |

7. In an electro-pneumatic clock system, the
combination, with a-clock-train of the second-
ary clock, of a winding-up lever, R, and a
fork-shaped piece, m m/, for winding up and
setting the clock, and the hook and spring,
whereby, when the clock has been set, the fork
1s rocked out of engagement with the clock,

mechanisin for regulating the normal clock,

~which consists of the vertically-movable wed ge-

piece I, pivoted to the vertically-moving shaft
J°, mechanism for moving the shaft 7o, the arm

5

g it tothe wedge-

piece I, and the collar 1% engaging with collar

k°, the shaft me, telescoping into arm ¢°, and 30

the friction rollers or arms of the arbor of the
quarter - minute hand, whereby the wedge-
plece ! is lifted into engagement with the arms
of the arbor to regulate the clock, and is sub-

sequently rocked forward and out of the path

of the arms, so as not to interfere with the

35

runningof theclock, substantially as deseribed.

J. In an electro-pneumatie clock system,the

mechanism for regulating the clock, which con-

sists of the vertically-moving rod #°, the fork

‘pivoted thereto, the weighted arm ¢° w°, and

weighted lever s° £, pivoted as described, plate

-

w', spring v/, and the pin on the arbor of the
clock, whereby the fork is rocked out of en-

~gagement with the clock after the latter is set,

substantially as desecribed. |

In testimony that I claim the foregoing as
my 1nvention I have signed my name in pres-
ence of two subscribing witnesses.

- CARL ALBERT MAYRHOFER.

~ Witnesses:
H. WINKLEY,
M. MAURY.
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