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To all whom 1t muy concern:
Be it known that I, Guorce H. Rowg, a

citizen of the United States, residing at
Riverside, in the county of Cook and State

of Illinois, have invented certain new and
nseful Tmoprovemments in Electromechanical

Devices, of which the following is a specifi-
- eation. 3 |

My invention relates to an electro-me-
chanical device in which a moving or striking
aart is cushioned by magnetism. Such 2
device is shown and generically claimed 1n

my Patent No. 894,782. . I
My present invention has for.its object to

provide certain developinents in the 1nven-
tion disclosed in that application and. cer-

{ain improvements in construction and ar-
rangement to be hereafter described, whereby

s, higher efficiency of the device as a per-
cussion tool is obtained. .
The improvements of the present applica-

tion have particular utility in adapting my.

electro-mechanical device for use as a stamp
mill, and it is one of the objects of the pres-

ent invention to provide a stamp mill in

which the striking part, or preferably plu-

rality of parts, shall be electro-magnetically
cushioned and to otherwise develop my In-

vention along this line. However, the 1m-

provements herein shown might obviously

be advantageocusly utilized 1n connection
with other forms of apparatus.

My invention bas for a further object to
provide several devices, which may be used
singly or conjointly, for varying the stroke
of the percussion member, that 1s, for vary-
ing the attractive force between the field

magnet and its armature, and consequently
- the slip between fhe same, when they are

reciprocated.

w

My invention-has for further objects such

improvements in electro-mechanical devices

or in, electro-magnetic cushion devices as
will beé described ¢ the accompanying speci:
fication and .particularly defined by the
clanns appended thereto.

Tlhe invention is illustrated in the accom-

panying drawings, wheérein—

Figure 1 is a side elevation of a stamp
mill construeted in accordance with my in-
vention, certain parts not materiai to the
pregent invention being omitted. * Fig. 21s a
partizl section on. line 2—2 of Fig. 1, look-

ing in the direction of the arrows. Fig. 3 1s
2 diagram illustrating the secondary cix-
enlt in the armatare coil.” ¥ig. 4

is 8 modl-

ey

“work in balanced relation.

fied form of magnet shown in longitudinal
section. Iig. 5 is a diagram illastrating the
secondary circuit of this magnec. Fig. € 1s
a perspective view of one of the laminz con-

60

stituting the rings of the secondary circuit. -

Fig. 7 is a similar view of one of the lamina -

constituting the field magnet core.

Like characters of reference indicate like
parts in the several figures of the drawings.

Referring particularly to Figs. 1 and 2, A
represents the drive shaft of the stamp mill
or other percussion device, which may be
driven by the pulley 11 and carries the crank
disks 12, 13. S

B, B’ are cushioning magnets connected
with the crank disks,12 and 13 by pitmen

14 and 15 respectively, and at an angular

distance of 180° apart, so that the magnets
_ C, C’ represent
the armatures of these magnets carrying the
shoes 16, 17, which work upon dies, one of

“which 1s shown at D. -

It will be understood that when shaft A 1s
revolved, magnets B, B’ will be recipro-
cated, carrying with them their armatures,
the field coils of the magnets being $upplied
with electricity .in any manner that may -be
deemed best, -these connections forming no
part of the present invention and not having

been shown in the drawings. There will be

a certain lag and slip between each magnet
and its armature which will depend upon
the. strength of the magnet, the weight of
the armature and its shoe, upon the position
of the die, and, when the magnet and its
armature are constructed in accordance with
my present invention, upon certain coundi-
tions which may be varied at will, the de-
vices for producing which conditions will be
described subsequently. This lagging and
slip between the magnet and the armature
will decrease shock and vibration upon the
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apparatus, which, of course, is a matter ot

very oreat moment in the heavy and expen-
sive apparatus of a stamp mill and, because
of its capacity for variation, will permit the
length and force of the stroke to be varied

“at will-between certain limits. The magnets

which I prefer to use in this connection are
re¢tangular in form, as shown by Figs. 1
and 2, the field core being made up of lami-
nated plates of soft iron 18 secured together
by bblts 19, the same bolts preferably bind-

ing in side plates 20, which have extensions
91 connected by a cross rod 22,to which pat-

- man 14 or 15, as the case may be, 1s con-
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nected. The field core thus formed nrefer-
ably consists of the pole pieces 23, which
have inward extensions 24, the pole pieces
belng connected by }(}Lm 25, Lhe design of
the field core might be randified. I u:un::,tdﬂ

this a pmtleul‘u]y suttavie design, as it gives |

a1r gaps of very considerable area hetween
the pole pieces and the armature. The arma-
ture 1s also preferably made of laminated
plates, indicated by numera] 26, bound to-
gether by the bolts 27. To the lower end
of the armature is actached the shank 98
ot the shoe, this shank bemmg made of non-
magnetic material, pmfemb]y of manganese
Htenl the upper pmtmn of which, 29, 15 pret-
{.mbly a trifle wider than the armature, so
as to form a bearing. To the upper end of
the armature 18 attached another

hiock 30 of non-magnetic material.
hmlmﬂ blocks on the armature work
tweenl the bearing
tiie field core, {he latter blocks betng ot non-
nmagnetic material and being capable of ad-
lleHl{*Ilf by means (}i screvws 32 held 1
blocls 33 by coliars 34, 34. Dy (his arrange-
ment 1t 18 possible to provide and mamtain

UL!*

@ very narrow air gap between the pole

pieces and the armature. I intend that this
air gap should not be wider than one one-
hundred and twenty eighth of an inch. The
armature 18 made w1th the central recesses
395, so that each pole piece will have a pull
011 the armature whether the armature be at
one end of 1ts stroke or the other.

I have shown two magnets arranged at
180° on the drive shaftt. I[ will., of course,

be possible to drive a larger number of

stamps from the same shaft, in which case

they should be arranged syvmmetrically, so
as to balance each other. "T'he proporions
between the magnets and the shoces, as showi
in Fig. 1, are not intended to be corrvect, the
size of the magnets being exavgerated for
purposes ot better ilinsts llttmn “their coi-
struction.  The windings 35* of the field

magnets may be of any suitable {ype, either

of insulated wire or msulated ribbons, for
example wound around the core 2¢ and
within the recesses of the field core. The
shape of the magnets 15 not a material con-
sideration 1n all constructions. 1 .consider

the design of magnet shown as particularly

adapted for use 1n a stamp mill where very
heavy weights and powerful forces have to
be handled. This construction of magnet, 1t
will be seen, gives, both because
width of the armature and because of the
extensions on the pole pieces, air caps be-
tween the pole pieces and the armature of
very great area. The recessing back of the
field core o1ves more room for the windings
and increases the lines of force through the
pole, pieces. The magnetic lines pass
through core 26, then divide, going around

s A o — — — w  ——

- might, either 01‘1(-:: or both,
bearing |

Thewxe |

- viding the armature with a

41, 1n which 1s the variable wﬂ taneoe -;_3

of th-ﬂ

the coil throungl . Lwo sections of the field
cove. | |

in my formey ;l‘lplli*ilf:f}ﬂq referred to, |
contemplated ¢l anNgIng m Yao ana the ship
between the magnet o1l its armalore by
changing the amount of cnvrent seut Lo the
field coils. in Chis application are shown
three methods of affecting fhe stroke of e
armature without change o the supply cur-
rent. 1 have shown one of these deviees as
applied to the stamyp null tlustrated in Fies,
I and 2. The ofher two devices for acromm-

. phshing the same result are shown scparvately

and somewhat diagrammaticaily, hut miohr,
ot course, be applied to the magneis of e

stamp instead of the device shown, or they
e employed con-
the device shown, thus giving

These devices jor viu y-—

1omtly with {
an Jutensified effact.

ng the amount of ship between the magnsat
blocks 51 on each end of ¢
any sort of device Tor clectyo- niagnetie a1y

fmd armature might, of course, be ioed upon

cushioning a striking or moving member.
The first of these devices conteinplates pro.
Se0es Of :—::m:!
1N O ..’h andd connecting these fogether in
series, as shown i fFig. 3, or it would be
I]Ub*zll)l{‘ {0 councet them in paraliel, and mn-
serting i this ciremit 87 a varable resistance
38, much I practice, nught, of coirse, be
located at any distance away from the appa-
ratus.  Obviously, by varying the resistance
in this cireuit, the intensity of the I‘IUW”‘*
induced therein by the Shp or lag between
the magnet and its armature would be vapied
with a consequent change 1n zhn i onetlo
relation between the nmnm*’ QI armatire
affecting the length of stroke nn GLekness
of recoil of the latter.

Figs. 4 and 5 illustrate the second jpicthn:)

for varying the stroke. In thiscase the held

L core, w hich may likewise be made up of Luiii-

natecd plates 39 (Fig. 7), is pmww! NIRE
cent thereto with a %em'll('L'ilj" civeuit formed
of split rings made up of lavnne 45 (G
6), which rmgs are connecicd up in cirenit
variation of the vesistance i thix civenit
would obviously affect the 1. {;wm* mlai]mr
between the poi? pieces and the armature.
The current mduced n the secondary eiu-
cuits 1n the above described inethods is al-
Ways 1n such a direction that it tends fo aet
m the same direction as the ma.gneio w:}w &
force of the primary fiel:d winding when the
magnetic flax through the second
decreases, and to opposethe magneto motive
force of the primary field winding when the
magnetic ﬂ!'.’f?{ through the sec U.‘H(}_ﬂl‘,f ciretilt
Increases, i3y the introduction of resistance
in the sec oml cireitt around the fields, both
action and re-acaon between field and arma-
ture can be varied. Sin ulm]y b} the intvo-

» duetion of resistance in the sécondary cireuil

winding
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mrmundmﬁ‘ the armabure, the resuliant at-
fraction at any instant can be contr ollad,
“}1..4 adva:ﬂtige of varying these actions lies
in’ the fact that with a given speed and
given magnetic strength af primary {ieid,
the Length and mtenmtv of stroke of the
aricature can be varied. Also with a given
lengtlh of stroke, the phase between the me-
chanically o1 emted part and the part held
thereto by electro-magnetic attraction, both

‘having siinple harmonic motion, can be va-

ried at will. Therefore, the re- _action of the
eluhent supported by electro-magnetic at-
traction upon the mechanically operated part
can ba varied so as to reduce the jar or vi-
bration of the latter. .
T do not wish to be Limited to the particu-
iur. devices. and constructions shown, the
same being merely for purposes of 11]u-_-,11¢1-
tion; nor do I wish to be limited to any par-
ticalar wpphmtmn of my invention and im-
:Um*vemems to any specified use, except so
fax as %U{‘u imy orovements may have a par-

ticular utility in such mﬂnectmm as  set

forth.

I elaim:

1. The combination with a drive shaft, of
a plarali } ﬁ.if slectro-magnetically cush-
10ned percasslon ~devices connected with the
drive s mit 35 to be driven therubya said

devices r)eng.s in balanced relafion with re-
bpﬂ-{’t sach OfHner,
2.

symmetrically arranged cranks onsaid Sha,ft?

and electro-x m;}wtmﬂlly cushioned percus-.
the cranks’

sionn  dévices connected with
ﬁzhemby %mé devices are reciprecated by

said shaft and are in balanced relation.
3. The combination with driving means, |

of an electro-magnet and armature rec1pro-

cated thereby, sald magnet and armature
hwnw adjustable non- m“tgnetm bearing
blocks for positioning and guiding the arma-

The combination with driving means,

of an electro-mdgnet and armature recipro- -

sated thereby, non- maﬂ‘netlc bearing blocks
o the magnet, and means for adjusting the
saie, -

The {;,mnblnatlun with driving means,

-u:t an electro-magnet and armature recipro-

arried

cated thereby, a “tool adapted to be
the armature, and a manganese steel

LT

,5115;11111 connecting the armature ‘111(1 the tool.

- 6. The combination with dri 1ViNg nmeans,
{}f a magnet

and  armature 1eupr0(:ated
thereby, non-magnetic bearing blocks on

each end of said armature, and adjustable,

non-magnetic heaunn blog hs on the ends of
the mmrmt '

7. T h(J combination with dnvmﬂ' means,
of an electro-magnet and dl‘Iﬂ&tHle recipro-

cated thereby, said magnet comprising pole
pieces h.;wmg parts which extend inwardly

The combimation with 3, drwe shaft, of

el

:

along the armature, substantially as de-
seribed.
3. The combination W lth driving ©

J
war

of an eﬁ;uw(} -magnet and armaiurs mmw _G-~

cated thereby, said electrom: g;‘ﬂet CING
nrovided with pole pieces at each e d 3

said armature being recessec humfvem tho
portions which are opposite the p:}le pmcu?
when the armature is in ths normal position
under the influence of the magne t,;, substan-
tially as described.

9. The combination with driving means,
of an electro-magnet substantially rec tang-
lar in cross section and comprising a paix “of
cores, and windings recessed 1n sald cores;
and an armature which works betwe e bhe
cores of the magnm 51_-._;.;}:.*5{1,11131{,.,1137 Ga-
scribed.

10. The combination with duvmﬂ- mmnm
of an Ple{,tmmagngt and armature reCipro-

cated thereby, means for supplying swm
e]ectmm eonet with current, and means for
determinably varying the a-:,hp between the
magnet and armature, said means being 1mn-
dep yendent of changes in the current .:..m}mgr
to. the; magnet when tha nagﬂet s eleciriec-
ally energized. |

11. The cembination with

v

m*wmg MNeans,

--TJ

=1

&
oy

of a magnet and armature reclproc cated

thereby ; a secondary circuit in which cur-
rent is indueced by the slip between the mag-
net and the armature, and a var iable resist-

ance in sald circuit.

12." The combination with diwmg neans,
of a magnet and. armatove wclpmcated
thereby; a secondary circuit associated with
the armature, : and a v 1r1ble resistance 1n said
g:;ucmt. |

. The combination with driving means,
Uf a magnet and armature reciprocated
thereby; a secondary circult comprising a
series of
induced by the slip between the magnet and
arinature, and a variable resistance in sajd
secondary ecircuit.

14. The combination with an du:tronmw-

net of the solenoid type, comprising a field
core and an armature core, of means for re-

ciprocating one of these members each of

said members being provided Wlth bearing
blocks arranged above and below but not
intervening between the same , Whereby said
members are gulded in their 111wemu,.t with
relation to each other, .-;md move m proxim-
1ty to but out of contact y with each other.

15. The combination with a magnet, of a
plunger armature for the same, means for
reciprocating one ot these members, a see-
ondary circuit associated with the armatur e,
and a variable resistance in said circult.

GEORGE H: ROWE.
Wit nesses:

P. H. TrumaN,
G. Y. Sxinwer.
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split rings in which current is
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Correction in Letters Patent No. 938,70¢

It is hereby certified that in Letters Patent No. 03%,70%, grantel November 2,

1909, upon the application of George H. Rowe, of Riverside, Illinofs, for an im-

| provement in ‘‘ Klectromechanical Devices,” an error appears in the printed speci-

fication requiring correction, as follows: Page 1, line 56, the word *‘coil” should

r—

read core; and that the said Letters Patent should be read with this correction
therein that the same may conform to the record of the case in the Patent Office.
Signed and sealed this 30th day of November, A. D., 1809,

~ [sEAL.] . E. B. MOORE,
Comm csgioner of 1'%é 288,
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