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To all whom tt may concerw:

Be it known that I, CHARLES M. CROOK
citizen of the United States residing at New
Britain, in the county of Hartford and State

of Connecticut, have invented certain new

and useful Improvements in Electromagnets
and Armatures for Clocks, of which the follow-
ing is a specification, reference being had to
the accompanymcr drawings, formlng a part
thereof.

The purpose of this invention is to provide

‘animprovedstructure for electromagnets and

armatures for the same and for and in con-
nection with electric clocks.
- It consists in details of construction of the
magnet and clock-frame at the part for at-
tachment of the magnet thereto and of the
armature and the lever which it moves, as
fully set out in the claims.

Inthe drawings, Figure 1lis a blde elevation

of an electromagneﬁ and armature and por-

tion of the clock-frame in which it is mounted
embodying my improvements. Iig. 2 is an
edge elevation of the magnet and adjacent
portion of the frame and armature and arma-
ture-lever. Xig. 3 is a top plan of the same.
Fig. 4 18 a seetlon at the line 4 4 on Fig. 2.
Fw' 5 is a detail plan of one of the plates of
the magnet cross-head. Fig. 6 is a plan of
the locking-plate securing the magnet to the
clock-frame. |

1 aim by the present invention to produce
a magnet and armature and connected parts
cheaply and at the same time adapt them in
form to cause the magnet to be supported
with exact erectness and fixedness of pogition

on the clock-frame by means of the cross-
‘head, which is the element by whiech the at-
tachment is necessarily made, and I aim also

to make the armature cheap and at the same
time exact in construction and all the parts
easy to be assembled in the clock-frame. The
details of construction are directed to the ac-
complishment of these purposes. Thespools
1 1 of the magnet are of ordinary construc-
tion, having sofb iron or steel cores 2 2 pro-
trudmg from the heads of the spools suf

ciently for attachment of the cross- head of _

| the magnet to them at one end and for the
| proper approach of the armature to them at

the other end. The cross-head is made of a

‘multiplicity of thin soft iron or steel plates

3 3 3, which being made of sheet metal can
be readlly cut out with a die and are there-
fore substantially exaectly uniform. These
plates 3 are designed to be interlocked with
the clock-frame plates, and for this purpose
they are formed with a portion 3%, constitut-
ing a broad short tongue whose lateral edges
are parallel and whose extent in the dlrectlon
of length of the plate is the distance between
the front and rear clock-frame plates 4 4, so
that a group of these plates assembled as seen
in Figs. 2 and 4 may be lodged between the
bars 42, which project honzantally from the
front and rear plates at one lower corner to

‘afford means for mounting the magnet, and

thereby both constitute an exact spacing
means between the plates and may also be
clamped firmly between them by any bolts or
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like means used to bind the frame-plates to- -

cgether front and rear. To more fully inter-
Jlock the plate 5 with the clock-frame plates
and further increase their value as a means
of securing the cloek—plates together, I form
these eross-head plates in some instances with
the narrow lugs 3° 3" at the ends beyond the
lateral limits of the broad tongue 3, with
slots 3° 3¢ between the lateral edﬂ'es of said
tongue and said lugs, said slots belnﬂ' in width
substantla.lly equal to the thickness of the
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front and rear clock-plates 4 4, so that the -

cross-head plates being lodged, as described, -

between said front and rear clot,k frame pla,tes

receivesaid latter platesin said slots, and thus
check them against outwar d as well as against

inward movement
‘to the magnet-cores 29 and also bound to the

These plates are bound

clock- pla,tes by means of the bolts 5 5, which
are screwed into the ends of the cores, being
inserted through the group of plates 3, said

ogroup belng divided into two parts, prefer- |

ably with an equal number of plates on each

side of the bolts, as seen clearly in Figs. 2

and 4. In order to insure the most perfecb

continuity of metallic connection between the
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two cores, I provide a tie-plate 6, Wiﬁich bears |

~ upon the ends of the cores and extends over

the upper edges of the entire group of plates
3, making (,onta,et, throughout the entire
1enﬂ‘th of s(ud edges, and Delow the bars. 42
of the clock- plates there is lodged a binding-
plate 7, through which the bolts 5 5 take aﬂd
by which the heads of the bolts are stopped,

- so that when the bolts are tightened the lugs

10

4* of the cross-head plates 5 d 3, the tie- plate
6, and the binding-plate 7 are all clamped rig-
idly to the ends of the cores. Preferably the
bars 4* are recessed at the upper and lower

edges, as seen at 4" 4°, to cause the tie-plate
6 cmd the bmdmcr-plate 7 to be lodged accu-
rately as to lateral position, and these plates

- may also be notehed, as seen at 62, to receive
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the edges of the notches 4*, thus further in-
creasing the certainty of exact rela‘mon be-
tween the parts when assembled.

The armature is composed of a multlphelty
of soft-iron plates 8 8 8, which are assembled
in a bunch and retained by brass or other
non-magnetic yoke-plates 9 9. These yoke-
plates are preferably formed 80 ag to consti-
tute also the lever-arm of the armature; but
thisisincidental. Theyoke-plates haveeach
a rectangular aperture which- in vertical di-
mension is equal to the width of the plates S
8 and in horizontal dimension is equal to the
combined thickness of the group when as-

~ sembled com pactly. Thetwoyoke-platesare

g0

preferably for convenience in adapting them
also to serve as the armature-lever made sep-
arately and are folded at 9* and 9°, so as to
have each a lever portion 9¢, said lever por-
tions extending face to face and being, if de-

sired, secured together by soldering or rivet-
ing.

The distance between the two bends 9*
and 9° is such that when the two yoke-plates
are thus assembled the distance between the
apertured arms in which the ar matare-plates

are mounted is such that the edges of “these |

arms shall not strike the poles, bub preferably
may both pass between the latter, permitting
the plates which constitute the armature
proper to approach as close as may be desired
to the magnet-poles, said poles projecting
from the hea_ds of the spool a sufficient dis-
tance to accommodate the width of the lower

marginal portion of the yoke-plates below the |
-ecomprising a pair of yoke-plates secured to-
gether and fulecrumed on the clock-frame,
‘having terminal portions spaced from each

rectangular aperture which holds the arma-
ture-plates. This form of voke-plate is con-

- venient as affording easy means for pivoting

the armature, as by the rock-shaft 10, which
extends throun'h the yoke-plates a su1table
distance back from the rectangular aperture
in which thearmature-platesare lodged. The
armature-plates are preferably formed with
their ends reduced in width, as by curving
them, as seen in Ifig. 1, so that they may be
easily entered and driven tight into the rec-
tangularaperturesof the yoke-plates,noother

" means for securing them than the tight fit

‘65 which may thus be producﬂd being necessary. |
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1. In an electrie clock, m combination with

the clock-plates h:«.wmﬂ' bars for mounting
the magnet, the ma,ﬂ'uef' comprising Cross-
head plates for connectmﬂ* the spool-cores in-
terlocked with bars of the clock-frame plates;
and means for binding said plates and bars
110*1d1y together and to the spool-cores.
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. In an electric cloek, in combination with

the clock-frame plates havmg‘ bars for sup-
porting the magnet, the magnet comprising
the spools and a mulmp icity of plates for a
cross-head provided with tongues extending
between the clock -frame - pla,te bars; and
means for clamping the clock-frame-plate
bars and cross-head plates to the ends of the

spool-cores.
3. In an electric clock Ln combination with

clock-frame plates hamn_:r bars for mounting

the magnet, the magnet comprising spools;
a multiplicity of thin plates of uniform pat-
tern assembled side by side, abutting edge-
wise toward the spool-cores, and interlocking

- edgewise with the bars of the clock-plates; a

clampmw plate extending across the lower
edge of the bars, and el..-,...m ping-bolts taking
throucrh such clampmﬂ'-plate extendmﬂ*

| throun'h the group of cross-head plates and

takmﬂ' into the spool-cores.

4. Tnan electric clock, in combination with
the clock-frame plates having barsfor mount-
ing the magnet; the magnet comprising the

spool-cores and a cross-head connecting the

cores consisting of a multiplicity of plates as-

"sembled edgewise toward the ends of the

cores and interlocked with the clock-frame
bar-plates; a clamping-plate extending across

the edges of the clock-plates opposite the ends

of the cores; and bolts from the ends of the
cores extending through the group of cross-
head plates, having a stop on the outer side
of the clamping pla,te |

5. In an electric clock, a magnet-armatuare
comprising a pair of yoke plabes secured to-
oether and fulerumed on the clock-frame,

-ha,'{fincr terminal portions spaced from each

other overhanmnn‘ the magnet-spools, sald

terminal portions having apertures in line,
and a multiplicity of armature—pl&tes assems-

bled and fitting tightly in said apertures.
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6. In an electric clock, a magnet-armature -

other, overhanging the magnet-spools, said
terminal portions having apertures in line,
and a multiplicity of armature-plates assem-

“bled face to face edgewise toward the mag-
‘net-poles occupying said apertures.

7. In an electrie clock, a magnet-armature
and lever comprising two similar plates of
non-magnetic substance, folded so as to have
portions coinciding and terminal pieces ex-

tending parallel at a distance apart; a rock-

shaft fm such lever extendmﬂ' through the
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734,674 , 3

spaced or separated portions, whereby a wide | at Bristol, Connecticut, this 25th day of Sep-
bearing is obtained; said parallel separated | tember, A. D. 1902. - '

portions having apertures in line and a mul- | . _
tiplicity of soft-iron plates assembled and l C_HARLE_S M. CROOR.
s tightly fitted in said apertures. | In presence of-— |
In testimony whereof I have hereunto set JAMES D. WHIPPLE,
my hand, in the presence of two witnesses, |

STEPHEN H. MASON.
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