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To all whom it may concern:

Be it known that I, James L. Apawms, Jr.,
citizen of the United States, 1e81d1n0 at
Springfield, in the county of Sangamon “and
State of Tllinois, have invented a certam new
and  useful Improv ement in Compound
Spmnos, of which the following is a specifica-
tion.

My invention relates to compound springs,
and has for its object to provide new and im-
proved constr uctions for devices of that class.

The invention is illustrated as used in a vi-
bratory motor for the support of the arma-
ture; but it will of course be obvious that it
is capable of apphoa‘mon to other uses.

The invention is illustrated in the accom-
panying drawmos wherein—

Figure 1 is a sectlon through a v1brat01y
motor showmo the springs in clovatlon Tig.
2,8 detaﬂ elevamon of a modified iorm of
spring; Fig. 3, alongitudinal section throuo}l
one, of the spacers; Flg 4, a detail of one of
the leaves, and Fig. 5 a me view of one of
the upper fastonmrrs

Like letters of retorcnce indicate like parts
in all the drawings. -

A indicates the casing of the motor, which
may be of any preferred form.

B B are brackets extending from either
side of the case A.

C is the armature of the motor, supported
on the block D and adapted to vibrate be-
tween the brackets B B by any desired dis-
position of field-magnets.

The block D is supported on the brackets
by “two. compound springs, which form the
subject of this application. These springs
consist of a plurality of leaves F F, separated
by spacers, the arrangement bemw mechan-
ically the same on each side of the device.
Referring particularly to Fig. 1, the spacers
between the leaves are of two lencrths (indi-
cated by the letters G G’) and are arranged
staggered. The spacers are preferably round-
ed at the end on a curve approximately para-
bolic, as shown at G2, Fig. 3. The springs
and ‘spacers are secured to the block D by
means of the screws H H’ of different diame-
ters, the inner screw H’ being preferably
the smaller. The spacers and springs are of
course apertured correspondingly. The ar-
rangement is similar at the upper end of
the spring. The bracket B is channeled, as
shown at B’ in the detail view of Fig. 5, and
the springs and spacers are secured thereto
by means of the large bolt J at the outer end

with its corn espondlno nut J/ and, the smaller
bolt J* and its nut J°. The spacers at this
end of the spring are also of two d]ﬂelent
lengths and disposed in a staggered zurange—
ment corresponding to that’ at the other’ end
of the spring.” This stdggermcr is preierably
so carried out at the two ends of each ¢ ¢om-
pound spring that in_a given space botween
Teaves of such spring if a long spacer 1s “used
at one end 4 corrospondmg lonO' 'spacer is ‘used
at the opposite end, the short spacers bemg
similarly disposed.

A modified arrangement with lammated
spacers is shown in FIO" 2. Between each
leaf and the next,is mterposed a set of spacers
similar to that ehown in Tig. 3, but of dif-

ferent lengths and etepped with the shortest’

in the m1dd1e Preferably the lencrthe of the
spacers of ‘xltelnate sets ‘are dlﬂ“e nt so,that
the springs are flexed at different. pomts at Al
ternate oscillations. It will of course. bé un-
derstood that this anangement may be car-
ried ont at each end of each of the Splmgs ‘

I have illustr. ated and descrlbed certain
forms of my spring as “used on a v1b1atory
motor but it will be understood that the'dé-
vice is cmpable of very different apphcatlons
and that consider able change might be made
in the form and arrangement of thc parts
without departing from the, splrlt of my in-
vention. 'lherefore I do not ‘wish to- 11m1t
myself to the’ partlcu]ar dev1ces and con-
structions herein shown. B

The use and operation of my device are as
follows: The spring is particularly adapted to
support a part which is to be oscillated at
high speed and where it is desirable that the
dlsplacement should be on a line substan-
tially perpendicular to the axis of the vibrat-
ing element. These are the conditions met
with in the case of a high-speed vibratory
motor. The construction and arrangement
here shown permits of this transverse dis-
placement of the block D and its armature C,
so that the latter instead of swinging as an
ordinary pendulum moves in such manner
that the major axis of the moving element
remains at every instant apprommately par-
allel to the position it assumes when at rest.
It is to be noted that the apparatus dispenses
entirely with shafts and the like requiring
lubrication. The leaves of the springs are
separated one from another either by simple
or by laminated compound spacers of two
different lengths, the inner ends of -all the
spacers usumlly 1)61110‘ rounded off, so as to
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form a convex gradually-curved seat or bear-
ing “for the springs. The springs are not
therefore flexed immediately adjacent to the
bolt-holes, but at some distance therefrom
and very gradually. This construction
serves the additional purpose of eliminating
all rubbing friction between the leaves of the
spring, thereby adding very materially to
both the freedom of motion and the ampli-
tude of vibration of the moving element.
The staggered arrangement of the spacers
also adds materially to the life of the springs
by shifting the location of the strain centers
under flexure during alternate half-periods of
oscillation of the moving element. This is
particularly desirable in high-speed ma-
chines, where the elastic limit of the springs is
often very closely and repeatedly approached
many times per second while the motor is in
actual use.

I claim—

1. A compound spring comprising a plu-
rality of leaves which are separated one from
another by spacers said leaves secured to-
gether so as to be flexible between the
spacers.

2. A compound spring comprising a plu-
rality of leaves which are separated one from
another by spacers having curved inner ends.

3. A compound spring comprising a plu-
rality of leaves which are fastened together
and separated one from another at each end
by a plurality of separate short spacers ex-
tending a short distance between the several
leaves. ‘

4. A compound spring comprising a plu-
rality of leaves which are separated one from
another at each end by a plurality of short
spacers having curved inner ends. .

5. A compound spring comprising a plu-
rality of leaves, in combination with a plu-
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rality of separators of different lengths sepa-
rating the ends of said leaves.

6. A compound spring comprising a plu-
rality of leaves separated one from another
by spacers of different lengths, the different
lengths alternating.

7. A compound spring comprising a plu-
rality of leaves separated one from another
by compound leaf-spacers.

8. A compound spring comprising a plu-
rality of leaves separated one from another
by short compound leaf-spacers, the indi-
vidual leaves of which are of different
lengths.

9. A compound spring comprising a plu-
rality of leaves separated one from another
by short compound leaf-spacers, the indi-
vidual leaves of which are of different
lengths, the said compound spacers being in
their entirety of different lengths, the differ-
ent lengths alternating between leaves of the
spring.

10.” A compound spring comprising a plu-
rality of leaves which are separated one from
another by short compound leaf-spacers, the
individual leaves of such spacers being of
different lengths and stepped with the short-
est in the middle.

11. In a vibratory device, a straight-leaf
spring having a plurality of mounting holes
at each end of the leaf and arranged longitu-
dinally thereof.

12. In a vibratory device, a leaf-spring
having a plurality of mounting holes at each
end of such spring, such holes having differ-
ent diameters, those of the smaller diameter
being nearer the center of such spring.

JAMES L. ADAMS, Jz.

Witnesses:

Lrraxp B. NEWELL,
Joux ILEs.
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