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To all whom it may concern:

Be it known that we, FREDERICK W. MAN-

GER and O1T0 H. HUEBEL, both citizens of
the United States, residing at Brooklyn, in the
county of Kings and State of New York, have
invented certain new and useful Improve-
ments in Electric Bells, of which the follow-
ing is a specification.

This invention provides certain improve-
ments applicable to rheotomic electric bells
and other analogous electric instruments.

The improvements relate to the construec-

tion of the electro-magnet cores, the mount--

ing or pivoting of the vibrating lever, the ad-
justment of the tension of the retracting
spring, the construction of the hammer, and
the means for making the eleetric terminal
connections. ’

Figure 1 of the accompanying drawings is
a front elevation of an electric bell construet-
ed according to our invention with the inclos-
ing box or case removed. Fig. 2 is a horizon-
tal section cut on the line 2—2 in Fig.1. Fig.
3 is a side view partly in vertical section cut
on the line 3—3 in Fig. 1. Fig. 4 is a frag-
mentary rear view showing the contact post
fastening. Fig.5isahorizontalsection thereof
on the line 5—5 in Figs. 5 and 4. Fig. 6is a
perspective view of one of the details. Fig.

7 is a perspective of the contact and retract-.
ing springs respectively. Fig. 8 shows one of:

the magnet cores before being applied.

Let A designate the base-plate, which may
be of cast iron as usual, B the bell, C the elec-
tro-magnet, D the armature thereof, E the con-
tact post, and F' F’ the binding posts.

The base-plate Aisconstructed with araised

portion or wall ¢ as usual, to which the cores
of the magnet are fastened. These cores, let-
tered b, are each formed with a polar end or
head ¢ of larger diameter, and at the opposite
end with a neck d of smaller diameter, as
shown in Fig. 8, the latter passing through a

hole drilled in the wall @, and being riveted

down thereto as shown in the sectional part
of Fig. 1.
unitea to the wall a, which serves as the yoke
of the magnet.

net by affording an extended surface in prox-

imity to the armature D. If also serves to

retain the magnet spool ¢ in place. The mag-

The two cores are thus rigidly

The enlarged head ¢ serves
to strengthen the attractive force of the mag-

net spools are wound and applied to the cores

before the latter are connected to the flange

a, instead of being afterward applied as has
heretofore been usunal. - ‘
Our invention provides a movel pivotal

55

mounting forthe vibratory armature. Onone -

of the cores b is mounted a bracket piece G,
shown detached in Fig. 6. ~This piece is pret-
erably made of sheet metal by stamping it
out with a hole f for the.core, and with bent
up ears g g having perforations for the pivot
pin % (Fig.2). The bracket piece is also pro-
vided with an opening %, which may be a
ciosed slot as shown, or an open noteh. The
edge j of the bracket piece extends backward
far enough to come against the flat face of the
plate A, so that when ‘the bracket piece is
in place on the core itsrotative displacement
isprevented. Inputtingthemagnettogether,
the bracket piece is first applied to the core
and the wound spool is next applied thereto,
s0 that when the core is riveted in place, the
bracket pieceshallbe firmly held between the
head and spool, and with its edge or foot j
resting against the face of the base-plate.
Thus the bracket-piece is held firmly in posi-
tion. The armature D has two springs % and
I riveted or otherwise fastened to it. Both
these springs are made as leaf-springs by be-
ing struck up from elastic sheet metal. They
are preferably of the shape shown in Fig. 7.
The spring k& constitutes the retractingspring
for the armature, while the ‘spring ! consti-
tutes the pivot for the armature and also the
contactspring. The pivotal end of thespring
I is coiled or rolled to form an eye, as shown
at I/, and the pivot pin ¢ is passed through
this eye and the perforated ears g g of the
bracket piece in the manner clearly shown in
Trig. 2, thas forming a hinge joint constitut-
ing a pivotal mounting for the armature, as
shown in Fig. 1. The opposite or elastic end
of the tongue or spring [ is extended along
the armature in the position usual in electric
bells in order to make and break contact with
the contactserew carried by the contact post E.

Our invention provides improved means
for adjusting electric bells, whereby this can
be done from theface. Theretractingspring
It projects past the hinge connection, and
preferably in the direction shown in Fig. 1,
passing through the opening & in the bracket
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piece. The free end of this spring bears
against a movable adjusting piece Il consist-
ing of a metal plate mounted flat against the
face of the base-plate, and fastened friction-
ally thereto by means of a pivot screw m.
The plate H has an extended surface in frie-
tional contact with the face of the base-plate,
one end or tail being turned upwardly in or-
der to bear against the end of the retracting
spring k, while the .other end is preferably
also turned upwardly atn. Thefrictional at-
tachment of this plate H is so firm that the
tension of the spring & against it cannot dis-
place it, while yet its position may be ad-
justed in order to vary the tension of the
spring %k by turning the plate H by hand.
The plate H is easily turned by grasping its
upturned ends and moving it rotatively in
one direction or the other to bring its tail to
bear more or less against the retracting
spring, and thereby impart to the latter more
or less tension. This adjusting device is
guicker and easier of adjustment than anad-
justing screw mounted on a screw post in-the
usual manner, and has the advantage of not
requiring any set-nut or other such part to
fasten in position, since when adjusted it will
remain by reason of its frietion in ‘the posi-
tion to which it is set.

The bell hammer p is carried on the end of
an elastic arm g mounted on the armature D,
soas to be vibrated therebyin the usual man-
ner. Ordinarily the hammer head is soldered
on this arm, or is simply forced onto it.  The
former meéthod is expensive and troublesome,
and the latter is unreliable, since the head is
likely to come off. According to our inven-
tion we fasten the head on the arm or wire
by swaging it. The head being made of soft
brass and drilled with a hole loesely fitting

the end of the wire, the latter is inserted in |
the hole and the head is then indented, as |

shownat p’,forming an annular groove around

the wire, whereby the metal of the head is.

swaged or forced tightly against the wire mak-
ing an extremely firm connection therewith.
This swaging is done with a single blow of a
suitably shaped tubular tool which is slipped
over the wire, the operation being performed
before the opposite end of the wireisattached
to the armature.

In the construction of electric bells and’

similar instruments where binding or contact
posts are. employed such as the posts K and

the liability to twist off the connecting wire
by which the current is carried to or from the
post, during the act of tightening the screw
by which the connection is made. This screw
is usually the screw which ulso fastens the
post in place against the base-plate. For ex-
ample, referring to Fig. 3, where the connec-
tion of the contact post E isshown in section,
it is.seen that this post is insulated by wash-
ers r 7’ from-the base-plate, and is fastened
by a scerew s applied from the rear. The con-
necting wire w is at its-end formed into an

eye coiled around the screw underneath the
washer &. In the ordinary construction this
washer is made circular, as are also the insu-

lated washers » 7’. Inscrewing up the screw

s, the connecting wire w being held between,

the washers ¢ and 7 is liable to be pulled and
torn or cut by the rotation of the washer ?,
which tends to turn with theserew by reason
of the frictional contact. This difficulty is
liable to oceur not only in the original putting
together of the instrument, but also subse-
quently in ease by reason of the shrinkage of
the insulating washers it should be necessary
to again tighten the fastening serew. To
overcome this difficulty our invention pro-
vides in lieu of the ordinary round washers?
and 7/, square washers seated in a square re-
cess, so-that the retation of thewasher ¢ with
the fastening screw is prevented. Tothisend,
the plate A is made with a square recess v in
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its rear side, the washer ¢ is made square, as

shown in Fig. 4, and the washer v is also.made
square and sufficiently large to beturned up at
its ends or opposite edges and confined be-
tween the square or angular opposite sides
of the washer { and the sides.of the recess. It
follows from this construction that the turn-
ing of the serew s does not turn the washer
t, which is held firmly in position by reason
of its opposite straight sides. being confined
within the square recess through the interven-
tion of the turnmed up edges of the insulating
washer. While a square washer and square
recess are preferable, yet it will be under-
stood that other shapes affording similar or
equivalent opposite angular surfaces eapable
of such engagement as- to prevent rotation
may be employed instead. Thisconstruction
is equally applicable to the contaet pest and
to the iusulated binding post F¥.

‘Weclaim as ourinvention the following de-
fined novel features, substantially as herein-

-before specified, namely:
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1. .Anelectro-magnet having itscore formed .

‘with an enlarged head, combined with a

bracket piece confined between saidhead and
the spool of themagnet, and serving asa sup-
port for the armature.

2. The combination with a base-plate A,
electro-magnet C fixed thereto, and its arma-
ture D, of a bracket piece G for supporting
the armature formed with an opening f em-
bracing one of the magnet cores, and with a

- foot j resting against the base-plate.
T, difficulty is often experienced by reasonof |

3. An electro-magnet having an enlarged
head on one of its cores, combined with a
bracket piece G-applied on said core and con-
fined between said head and the spool of the
magnet, and formed with projecting ears
adapted. to support the armature.

4. The combination of an electro-magnet C

' having an enlarged head on one of its cores,

a bracket-piece G applied on said core and
confined between its head and the spool of
the magnet, formed with perforated ears ¢ ¢,
armature D having a metal plate fastened to
it, and rolled at I’ to form an eye, and a pin-
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tle 4 passing through said perforated ears
and eye to form a hinge connection for the
armature. ' )

5. The combination with an electro-magnet
and its armature,.of a retracting spring con-
sisting of a leaf fastened to and projecting

from the armature, combined with a movable-

adjusting piece against which said spring
bears, frictionally attached to the base-plate
and movable thereon at will to vary the ten-
sion of the retracting spring.

6. The combination with an electro-magnet
and armature and its retracting spring k, of
an adjusting piece H in frictional contact
with the base-plate, and a fastening screw m
for attaching it thereto, whereby said platse
H may be displaced around said screw as a
pivot to vary the adjustment of said retract-
ing spring. - ' _

7. The combination with an electro-magnet
and a retracting spring for its armature, of
an adjusting.piece H consisting of a metal
plate pivotally connected to the base-plate
and held frictionally thereagainst, and hav-

ing its opposite ends turned up fo facilitate
its displacement to adjust the tension of said
spring. ‘

8. In an electric bell or analogous electric
instrument, the combination with the base-
plate of an insulated post or standard and a
fastening therefor consisting of a fastening
serew passing through the base-plate and en-
gaging the post,an angular metal washer un-
der the head of said screw, and an angular
recess in the base-plate engaging opposite
sides of said angular washer through the me-
dium of an insulating washer, whereby the

-turning of said metal washer asthe screw is

tightened is prevented. . .

In witness whereof we have hereunto signed
ournames in the presence of two subseribing
witnesses.

FREDERICK W. MANGER.
OTTO H. HUEBEL.

Witnesses:
GEORGE H. FRASER,
CHARLES K. FRASER.
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