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The invention relates to an improvement in
bell ringers of a type in which the bell is rung
by apphmtwn of fluid pressure though per-
mitting of manual ringing as occasion may
require.

The essential object, of the invention, apart
from the obtaining of a bell-ringing mecha-
nism of practical and economic str uctme, is
to obtain one capable of so ringing the bell
that there will be a proper time mtelvﬂ be-
tween its strokes, the ringing being more or
less comparable with hand ringing. A diffi-
culty which has hithert to been encountered
with a mechanical bell ringer is that it is apt

5 to ring the bell too Vlolentlv and too fast, and

my ob]ect is to obviate this difficulty.

The 111vent10n can best be seen and under-
stood - by reference to the drawmos, in
which—

Tigure 1 is a view partly in cross section
and partly in side elevation of a bell equipped
with a bell-ringing mechanism embodying
the invention, and

Fig. 2 is a front elevation of a detail of

5 construction to which reference will later be

made,

Referring to the drawings:—

1 represents the bell fixed to a yoke 2 from
the head of which the bell hangs suspended.
The yoke is secured to any suitable base of
support 3. The bell is pr ovided with a frus-
tro—conical top extension 4 which fits within
a socket 5 in the head of the yoke and into
which it is drawn and tightened and the bell
iastened to the yoke by means of a bolt 6 the
head 7 of which bears against the interior of
the top wall of the bell w vhile the shanlk of the
bolt extends through the top of the bell and
through its top extension 4 with threaded end
projecting above the ex‘(enslo*l and beyond
the adjacent top side of the yoke. On the
threaded end of the bolt thus projecting is
arranged a tightening nut 8 which bears
aaamst the top side of the voke, a washer 9
being interposed between the nut and the
voke. With the parts thus arranged, when
the nut is tightened the bell will hecome se-

curely fixed to the yoke.

Fixed to the head 7 of the bolt and prefer-
ably by integral connection is a cylinder 10
which projects into the chamber of the bell.
The bottom end 11 of this cylinder is cleft
and projecting lateraily from the cleft por-
tions thereof are spaced ears 12 to which is

Serial Mo. 285,487.

plvoted lever 13 by a pin.14. The lever
comprises arms 15 and 16, respectively. Of
these the arm 15 forms the bell tongue or
clapper by which the bell is sounded. The
arm bears upon its end a ball striker 17 Whlch
gives weight to the arm. The arm 16 of the
lever is the one to which force is applied for

turning the lever and thereby sounding the -

bell. This arm occupies an angular velation
to the arm 15 and extends later ally into the
cleft end of the cylinder 10 where it may be
engaged by a plunger 18 working within the
cylinder. ihe welghted arm 15 “of the lever
which in so far as the lever is concerned con-
trols the position of the arm 16, will normally
hang pendant inside the chamber of the bell
from the fixture to which it is pivoted and
from this pendant position it is turned to
strike the bell. The relative disposition of
the arms 15 and 16 of the lever is such that
the arm 16 will continue to be contained with-
in the lower end of the cylinder 11 whether
the arm 15 is occupying either a gravitated or
striking position. In other WOlds, the arm
16 will ¢ occupy such position with relation to
the plunger 18 operating within the cylinder
as to be capflble of being acted upon or of act-
ing upon this plunger whatever the position
of the arm 15 of the lever may be.
The plunger 18 working within the cyl-
inder 10 is pre rovided with outstanding ribs or

rings 19 by which it has a snug shdlnn fit.

within the cylinder. It is the lower end of
the plunger which engages the arm 16 of the
lever13.  On its upper‘end the plunger pre-
sents a shoulder 21 from which rises a con-
tracted neck portion 22 bearing nupon its end
a head 28 with ports or openings 24 through
it. There is thus left between the shoulder
21 of the plunger and its head 23 an annular
chamber 25 within the cvhndel 10 The dis-

position and arrangement of the plunger
with relation to the top end 26 of the cylinder
are such that a chamber 27 will be left be-
tween the end 26 of the cylinder and the head
23 of the plunger. The cylinder 10 is also
provided with inlet and outlet ports 29 and
30, respectively, for the admission and escape
of fluid pressure. The inlet port 29 is ar-
ranged to pass through the wall of the cylin-
der and communicate with the annular-cham-
ber 25 between the shoulder 21 and the head
23 of the plunger. The outlet port 30 is ar-
ranged to communicate with the chamber 27
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above the head of the plunger whereby fluid
pressure may escape therefrom to the atmos-
phere during the operation of the device as
will later be explained. Adjacent the inlet
port 29 the cylinder is thickened by an annu-
Iar boss 31 and having threaded connection
with this boss is a fluid inlet pipe connection
32 by which fluid under pressure, prefer ably
compressed air, is admitted through the port
29 to the chamber of the cylinder For actuat-
ing the plunger and thereby turning the lever

93 for operating the bell .clapper or tongue

for ringing the beéll as will presently be ex-
plamnd

Located within the chamber 25 in the cyl-
inder 10 and between the shoulder 21 and
head 23 of the piunger is a valve 83 which
controls the inlet and outlet ports 29-and 30,
respectively. This valveis in the nature of a
short internal sleeve slidable upon the inte-
rior of the cylinder and covering its respec-
tive ports depending upon the moved posi-
tion of the valve. Thevalve has a snug slid-
ing it on the interior wall of the cylinder so
that it will maintain any position to which it
is moved

The general operation isas follows:—

"The operating parts as shown in Fig. 1 are
oceupying the Telative positions o%upled by
theni at .1l>out the beginning of the period
when the -fluid pressure is acting upon the
plungm Hfor turning the lever 13 and thereby
actuating its lonrvue or clapper element to
strike the bell. At thig time it will be seen
that the valve 88 is occu*)ymo a position
wherve it leaves uncovered the inlet port 29,
Lut covers and iihere'by closes the outlet port
0. “Fluid pressure then entering by way of

the pipe- 39 and inlet port 22 will pass into
the chamber 25 within the ¢ylinder 10 and

thenee by way of the ports 24 in the head 23
of the plunger will pass into the chamber 27
in the cylinder above the'head of the plunger.
"The pressure will then bekept from escaping
through the outlet port 80 by the valve. The
pressure thud contained in ‘the respective
chambers will operate to move the plunger
downwerd. As the ph'nger moves down-
ward it will ()p(,h teto tuin the lever 13 and
thiereby actuate 145 tongue or elapper clemnent
to s,h ike the bell.  As the plunger is moved
downward, ‘its head ‘engaging the valve 83
will move the dowanward within the
CVI:n(lm 10 azid at about the time the tongue
or c,appm has been moved into striking en-
gagement with the bell the valve 83 will have
been moved by the head of the plunger to a
pos'tlon where it ‘covers and thereby closes
the inlet port-29 and opens the outlet por 30.
Thereupon the fluid pregsure is cut off and
any fluid pressure alx ea&y contained within
the cylinder is allowed to escape ‘to the at-
mosphme The fluid pressure thus being
cut ¢off, the lever 18 will be permitted to turn

Lack in the direction of its normal g gravi-

ol
Vaive

‘operate to lift the plunger.
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tated position, its tonoue or clapper then
moving away from the bell. As the lever
thus turns bacﬂ, actuated by gravity, 15 Whl
At about thi s in-
stant the shoulder 21 on the plunger will -be
cceupying a posmon spaced from “and below
the lower side of the valve. Accordingly the

‘valve remaining closed and no fluid pressure

being admitted to the cylinder, the lever will
have f)ppmtumty to gravitate back toward its
normal position an melocmblb amount or
until the plunger has been lifted to a point
where its shoulder 21 will engage the vaive 83
and elevate the valve until it uncovers the in-
Iet port 29 and closes the outlet port 30 or, in
other words, occupies a posulon ubsLantmlly
as shown in Fig. 1. When the plunger has
thus raised the valve to its open position by
the engagement of its shoulder 21 as. just
noted, he head 28 of the phlnoev- will have
been elevated to a poytlon above the valve 33.
Thereapon the valve, leaving open the inlet
port 99, closes the cutlet port 30 and fiuid
pressure will be allowed to enter. the cham-
bers 25-and. 27 within the eylinder and there-
upon will operate to depress the plunger and
turn the lever 13 for striking the bell, which
action continues lhluh the head of the |)hmoer
engages the valve 83 when the operation con-
tinues as just described.

It will be obgerved in connection with this
operation that the pressure is acting to ac-
tuate the tongue or clapper for Sul‘llxlll\” the
bell only at timed inte rvals. That is, there
is a certain lag-in the operation of the parts
which perimits Lhe lever 13 and its tongue or
clapper element, which does the actual strik-
ing, to turn back from a striking p_osi’tion by
gravity and accordingly with more or less
slowness of movement. “onscq: iently though
fuid pressure is un,)lovcd to actuate tl?e
tongue or clapper for striki zing the bell, yet
there is a certain relativ ely slow precision in
the str 11&11131 operation o imﬁ the tones of
the bell will be separate and distinet and not
run together, '

In addition to the mechanism above de-
seribed forringing the bell by application of
finid pressure, provision is alse made by
which the beil may ‘be rung manusily.” To
this end a rod '35 is pdqmd down ﬂn ough the
boiL 6 and through the end of the cylinder 10
5o that the inner end of the rod nm v engage
the hcud 23 of the plunger 18, the oufer end
ot the vod thus extending. *}bovo and bu, ond
tlie ond of the bolt. Thus av ranged, upon
an appuc(moa of pressure-to the appel end
of the rod 1t will be moved downward {o en-
gage the plunger and the plunger will be
moved downward by it, thereby turning the
lever 13 from its normal gravitated Dosmrm
into its active or engaging position where it

w15 acting as a clapper will strike the bell.
lhu eupon pressure on the rod 35 being re-
leazed, the lever will be aliowed to fall back
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to its normal pravitated position, both plung-
er and rod then being lifted, when the opera-
tion may be repeated.

For applying pressure to the rod 35 a lever
36 1s employed mounted to turn upon a stand-
ard 87 preferably fitted to the washer 9 which
is interposed between the yoke 2 bearing the
bell and the nut 8. The lever 36 may be
turned through a flexible connection (not
shown) secured to its operating arm.

Tn order to prevent fluid pressure escaping
upward by way of the opening through the
end of cylinder and bolt within which the rod
35 1s shdably mounted, the mner end of the
rod is provided with a valve 38 which lies
within the chamber 27 of the ¢ylinder. This
valve is adapted to close against a valve seat
39 formed on the end 26 of the cylinder
around the opening through which the rod
extends. When the valve 1s closed engaging
its seat fluld pressure is prevented from escap-
ing through “the opening, and the valve will
be closed upon entry of the fluid pressure into
the chamber 27, the pressure then acting upon
the head of the valve lying within this cham-
ber for closing it.

Having thus Fully described my invention,
I claim and desire to secure by Letters I Patent
of the United States :—

The combination with a-bell, of a striker
ﬂ11¢1nged to swing between an engaging posi-
tion and a dlseno'wwo Ommt‘mted posﬂaon,
mechanism oper able bV fluid pressure active
when the striker is in 1ts gravitated position
for moving the striker from its gravitated
position to 1t% striking position, means for the
introduction of fluid pressure to said mech-
anism, and means automatically controlled
by said mechanism excluding said fluid pres-
sure and pehmtuno of the veturn by gravity
of the stiiker from its engaging posulon to
its gravitated position.

The combination with a bell, of a striker
auanood to swing between an engaging posi-
tion and a diser gaging 01‘W1Lated posmon,
mechanism oper abk b" fluid pressure active
when the striker is in its aravitated position
for moving the striker from its gravitated
position to its sh iking position, means for the
introduction of fluid pressure to said mech-
anigm, a valve for controlling the introduc-
tion of the fluid pressure to said mechanism,
and means wherehy said mechanism will ¢loge
said valve when the striker has attained its
striking position and permit of the continued
closure of said valve during the refurn of the
striker from its stviking position to its dis-
engaging 21&\711dt(,d p()blthﬂ and will open

gaid valve when the striler is in its oravitated
pouitioa

.. The combination with a bell, of a lever
comp1 iging in part a striker adapted to have
a normal gravitated disengaging position or
an engaging position dependent upon the
turned position of the lever, a cylinder, a

3

plunger recipr {)Ldb]b within the eylinder and
in normal cnmwenmnt with the levu means

for pivotally arranging the lever wher chy it
may be turned and Sits striker moved from a
gravitated disengaging position into an en-

gaging position by the phmo er as the plunger
is moved in one direction and the plunger be
moved in a reverse direction by said lever
when its striker by the ttuning of said lever is
permitted to resume its disengaging gravi-
tated position away from its engaging posi-
tion; means whereby fluid pressure may be
admitted to said cylinder for moving the
planger in said cne divection, and means for
automatically controlling said fluid pressure
whereby it may be admitted to move the
plunger in said one direction when the striker
1s in 1ts gravitated disengaging position and
the fluid pressure be excluded from the cyl-
inder and plunger after the striker has at-
tained a striking position and during its
return to its avmued position.

4. The combmatlon with a bell, of a lever
comprising in part a striker achpted to have
a normal gravitated disengaging position or
an engaging position dependent upon the
turned position of the lever, a cyhndel hav-
ing fluid-pressure inlet and outlet por ts, re-
spectively, a plunger reciprocable within the
cylinder having a body portion presenting a
shoulder, a contracted neck portion and a
head, said plunger being in normal engage-
ment with the lever, a valve within the cyl-
inder interposed between the head and shoul-
der portions of the plunger for controlling
the respective ports in the cylinder depend-
ing as the plunger is moved in reverse direc-
tions, means for pivotally arranging said
lever whereby it may be turned and its strlker
moved from a gravitated (hoengamno posi-
tion into an engag ing position by the plunger
as the plunger is “moved in one direction and
the plunger be moved in a veverse direction
Dy said lever when its striker by the turning
ot said lever is permitted to resume its disen-
gaging gravitated position away from its en-
gaging position, and means for admitting
'ﬂdld pressure to the inlet port of the cylinder.

. The combination with a bell, of a lever
compusm0 in part a stn cer adapted to have
a normal gravitated disengaging posmon ot
an engaging position dependmg upon the
turned position of the lever, mechanism op-
evable by fluid pressure active to turn the

lever when its striker is in its gravitated posi-

tion for moving the striker from its gravi-
tated position to its striking posmon, said
mechanism including a plungm in normal en-
gagement with said lever, means for pivotally
arranging the lever whereby it may be turned
and its striker moved from a gravitated dis-
engaging position into an engaging position
by the plunger as the plunger is moved in one
direction and the plunger be moved in a re-
verse dirvection by said lever when its striker

~1
[

80

90

100

110




[V

4

by the turning of said lever is permitted to
resume its disengaging gravitated position
away from its engaging position, means for

the introduction of fluid pressure to said-

mechanism, means for automatically con-
trolling the fluid pressure whereby it may be

admitted to move the plunger in said one

dirvection when the striker is in its gravitated
disengaging position and the fluid pressure

1,707,972

be excluded from the plunger after the striker 10

has attained a striking position and during
its return to its gravitated -position, and
means whereby said plunger may be manu-
ally- moved in said one direction for turning
the lever, said means including a push rod
and means for manually operating said rod.

ARTHUR L. BRIDGHAM,




