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: __'3j_’*‘_-_-10f~elentmmechamml devices, the generic object

. being the. provision of means for cushioning a,
'-'j::bl(}w resulting from thie movement of a me-
.. chanically reulpmcated member.
.. practice of my invention this object is ac-
- the attraction of an electr o-magnet for its
. armature, and by means Heremaiter eX-
o plained,; this electm -magnetic action may be
SR automatu,&lly graduated in proportion o the
| weight of the blow which is to be cushioned.
o SR '; Preti?embly tle electro- magnet and armaiure
oo wil be given the -form of 2 coil and core,
e “though the invention, broadly regarded, con-
~templates the use of any fc»rm of electro-
25 magnet and armature that is adaptable to
SR this purpose. 7
- My invention is ad&pted to be embodied in
- various forms and a
. uses, one of which is il ustrated in the accom-
panying drawings, in which

Higere 1 s a fmnt elevational view of an

- No 894,'?82..

’-'cltizen of the

.Rwermde in the countyv of Cook and State of
~Illinois, ]nm mvented certain new and use-

- ful Impmvemmta i Eleetmmechamml De-
-__.‘-___-":"_"-_Z:IVI{Leb of which the following is

U _
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Apphcatwn filed (}ctﬁber 15, 1906 Serial No. 338,185,

1’ 0 a:ZZ wham (¥ mfvy concern'
Be it known that 1, Grorge H. RowE, a
Umted States, residing at

speu...wa-—-

Thl& invention velates to 1mpr0wmemb 111

complished electro-magnetically by utilizing

plied to a variety of

v -felectw -mechanical -wmmer embodying my

S iwentmu
o tional view of the same,
857
© 7 longitiding) %ectmzml view of

iig. 2 is an ey areed LI‘OS‘: -58C-

taken on the line 2. 2 oi ”‘?1@ 1.
Yy

fli". g2} lb ﬁ.-
mleﬂord and

SRR core employed in this machmn the section

' being taken on the line 3 3, 3 of hu
i the direction indicated Dy the arrows,
e, 415 a further enl Itred detml n elevation
= of anend of the core.
~wvipw of a ring forming a short- cireuited con-

. ductor and nS(“d upon the core to increase the
| '“;---~_-.1nwrmttf_,

2 looking

Fw. 18 & perspective

action and the resultant tractive
oot of the moving solenoid upon the core

- Fig. 61s b detail of the upper portion of the
S m twh ine,

0 1eans for reciprocating the's 01{*110111 _
. is an-elevatioual @dﬂe view of a.crank-disk
- 50° Used. in this machine.
_?.tlmml view of a modified 101"111 of solenoid.

- Fig. 91s en enlar eed central longitudinal sec-
etum of the same.

S of tho.. same on the lme

prmﬂ’epailv i .section, showing

ey

Hig,

g, 8 1s an eleva-

Fig. 10 1s a cross section
9,9 of F 1. 9.

In the

the swtmn m-*-mfr 5_

-k

k shows in section one of the mmulm* pult—*
pleces used with the form of solenoid shown
I”’ shows in section on a
sole-pieces
> core employed with
60
In the several figures of the dr.;.m 111_2;5:: 1 is

in Hig. 9. Fig.
larger Scale one of the annular
used 1 maxing up the
this form of solenoid.

the frame of the : m&ehme

ment. Extending ver tlcally 1*11){

sides of the solenoid are Wmml e Hanges 3.

fmme of the machine.

‘disk 6, and a pitman or ﬂunne{,tuw-md

solenoid 2

end of a shaft 8 revolving in Q81 mitable b
ng at the upper portmn of the mﬂwme

a driving pulley 9 for a belt and a loose
ley 10, onto which the belt may be shi
when the machine is not 1"111’111111&*

- which 1:: arranged a slidable U{}Ck P2,
buii‘

-oppmnn‘ in the block 192,

ot this bolt the sleeve 14 is secured to

the slot 11.

| ‘tm‘htunmﬂ sald bolt,

- of the disk 8. o .
Within the solenoic 2 is

mer 17.

core being dragged along and caused to re-

2 18 a solenoid arranged upon the frame of
the machine so as to have a reciprocating
movement and tc be guided in such move-

n opposite

Kach of these flanges 3 is confined between
the ﬁ ame of the machine and the overhang-

g lip 4 of a guide-plate 5, these wuld pla‘ma
bemﬂ' bolted or otherwise secured b0 the
Remprocatmu {and
{ n this type of machine, vertical) movement
is imparted to the solencid ] by means which
may convenientiy consist of arevolving crs mh -

connecting the disk 6 W}Lh the frame of Lhc,_
"The disk 8 is meumﬂl i1 19011 one
-

AT arauerl aocore 15
having a stem 16 ex U*ml-m downwardi v and
' to the lower end of which g secur ed g ham-
Puring the running of the machine

the solenoid is eom‘taﬂtlv Peipmmwl the

ciprocate With said solenoid by reason of the
tendency of this form of core m assume and
i T

Fig. 11 jmamtam a central wummn 1‘6%&?9 tc the

Patented July 28, 1908,
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| E ipon the op{mm%e end of this shaft is secured |
I ;mﬂ-— ‘,

ted

The dmh
1 6 18 formed with a T-shaped groove 11 in
A
13 1s adapted to be inserted thy ough an

opening in the end of the {J(“ﬂu’lf““flnﬂ‘—l“u)u 7
and t h‘r{mgh a sleeve 14 into a serew-thres vded
By the tightening

'tho -
disk 6 at any desired point in the length of

By loosening this bolt toane] nd-
justing the block 12 and sleeve 14, along the
slot 11, to the desired position, and then
any. desived awmount of
bnmmdnml movement or throw m ay be im-
par tod to the solenoid 2 during the rotation

oA)

L)
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~core fu rther thaﬁ the dstance tra

'30

35°

40

solenoid whenever an electric W‘i

-quired durm fg

in proportl O11 85 thls momentium is
the magnetio puli of the *-L‘ri:?ﬂ{h{lj th

' L T) ] '
r 1! LY r a2
".1*.- f.{. -t
- RV i MR
+

through Lhe. solenoid. When ¢

is to receive the bmw 1S ]:m..._.m L.‘““ﬂ“‘t e &.:fwﬁ
18, the blows wiil be euhjiwmﬂaj it ~

:

o
b Vot e ae oo
1 W-N S VRN L':’{Jrl F RN L

tween the hammer or core & : s
7 and thus all injurious shocks {o toe mechauie-
ally-operated parts of the machine ave avoid-
ed because of the substifution of the yield-
ing magnetic connection betwsen ibe }'}_ﬁ-{j}d

mechanism in place of the positive connes

4

tions which are used i purely mechanieal
hammers.

mer and the positively-operating paris of ths

‘The tendency of the core, W the type ol
structure now being descri }}eu' Lo et to o
gole

central pemtu}n Wlu_ wﬁutmy ta.., é.ﬂ.fz

- )
results.m a~spring-like sction which returns
“the .core to 1ts normal mh;ﬁ atter cnch
blow.  The force of the Em w siruek by ihe
hammer may thus be re gﬁ;w bed by varving
the strength Df the carrent within the solen-
oid. Where, Tor ex DA sle, the tength o the
;:”irtﬂ{e oY *{;mvel O‘F mu :-:;@.ifaﬂ_a::é.{*i. W tsss Lhan

- -
] ]

-1.-:-‘-.-«- ,-J:J:.E..nj-.....ﬁ_ l-
- L) ~r j L
thﬁL uom nwa m seavelwith v

solenoid, will tend to ﬂmr‘v hg ha,m:tm?‘ g

solenoid, thereby producing a 511&13*; Biow.

ing blow will, m such struchure, be fightensd,
and since the \strength of the megnetic pull
“varies with t changes i the current pass-

ing through the .:;.01#*1101(:1 the efficiency of ihe

e vawe& s &tthm,.L oy w-*w_w _
On uhf} OF hli‘id ,5: u* e Uevice Do

blow can
current.

so constructed iﬁm he bravel of the core s
S 853 i,-i wu, that of the solpnnid,
the same as, or loss b that of the sol J,
then an increase 1n the magnetic pull by i
increase in the Gurrﬁw will tend 0 inerense
the efficie ney of the blow ‘3-1"‘? d the lessening of
| bwill tend to decrease the foree of
the current wi tend to decrease the Torog
ne ag tage of pelny Lhus anlo
the blow. The advanta ge o being 1 i
to vary: the “?Or{*e of the blow struck during
j R
¥ ‘},z!'}. T S

the runming of .the mac}ﬂm, ahd
i

‘tage of preventing injurious shocks o the

50

-one end of a rod 21, the iowes

65

~ is moved downward the

60

35

of the machine is & rheostat or vesi

tractive Bfiect of the Gu,novl upor the

mechanism are apparent. |

The means by w&ueb a1y the strength of
the current flowing. thmuﬂ"ﬁ the coil
solenoid is as follows: Secured to t

L7

b
-y
g
berd
'r'ﬁ

oot
Ml
o™

1.|.

To the arm 20 of the rtheosial is s
s ond of which s
secured to g Iever 22, this iﬁ ver forming g
treadle ‘adapted to be pressed dmmn i

S U”ﬁ.
the foot of the operatoz When the Jever 20
lever

20 1S f}lmffu

de I

over the contact points 23 of the rhieosta
and the current passing l}h,sj o eoil of
I‘hEﬁOSt&t ]q gl’ﬁ,dl_ﬁu_’i,r nie: ﬂbL{x S0 o T R I

a,fi}”i 5

N

15-7% tncreased. Obvi ously, 1*’101 '{;};ﬁ.é: o
rent ﬂowmim the coll is at 1ts meaximum, the
blow struck by the ha.rm or

ot

“(i?ﬁf B Ver

..

h

- — T -

e o el

i LA W T ma

C hammer i

—————— e — gy —— i mm ARl mam . Ry =n Pkl B oy . ——— o

et LR et L
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.

O COn-

sigerable weignt, and i‘f h 0}"‘*}6{‘ tive 1@3 T
rpnead to ba struck bef ore rlm sotenoid haa
completed its stroke. this arrange-
ment s light blow insy B fs u“ by the same
machine 5y 8o r-e-gxﬁfi,uz}e i the current that a
gresler Slip I8 j:-*}{‘ﬁ*ﬂ?ei‘?;-"i;mi between the core
snd the solenocid. On the other hand, where
the momentum of 11 core is ntilized to in-
Croase Che weight of L} © vlow, a highter cur-

will give the orenter e
el an w‘“wwf‘* La‘:

ﬁwzmey because
the less magnetic

o Lwdd o

_ NN 3
puil there is 01 the core, toe less intorta SrenCe
there 18 wibh ;rh{:: momentum of the core and

Sy om m,,hlm, of

-1- -y
}“‘B VOB,
[ ]
1
. 3

course, may be so builf, it de Eifﬂfi. as to per-
Y *i;.i:*s.g ?eﬂﬂi on of the speed and stroke, as

_fhe regu iation of the iow
i

craasing or decreasimng
the stre 1; h ut the current em ,L,if:‘}*ed in the
ST '

-

noid i its veturn and to
wyve the «fi:lé.faiq; f:" £ m:! fgfﬂmmtmg‘-rml of
. 51;1..,_5_:1 exe eried upon them in L Up-
nowt after the blow has been
ecured to the
and 1fs upper end
(388 (le. 3!

2 its lower end s
ﬁ,hf‘ s0ier 4}1(:1 &
‘h(}uu ‘.

11“. TIY 3

1@ Treme of the

P .

TUhe forny of elsc ro-magnet 11:3@d may be
vamed without devavimg trom tl e spirit of.
Ty if::ﬁﬂ.ﬂ"jtim ;AR H ’m e shown thﬂ 2.0

1g8 two forms of electro-

well adapted for this

1
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ILLr
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GUTTOSE, hl mn 4V,

. 3~ 4':‘
: rin 0F eleciro-magnet and
o = ] ":..-"'_ W W T — "I 4 ) l': ,_i"' hr “ rj - N ] -
cors ahowir in Figs, 2, 3, f_‘._ and &, the solenoid
| L l‘ o 'fl - 1* “'ﬁi 4 T E : - * ]
1.,_*F t? ('“lrr.ii,r"' E.' l‘.}..: &J]LE[}E aa:.r'f..g'. -:1 : r:ﬁ..")l} . fl{_}"}ﬁ{li {}]
E LT " L{ L, - » 'J;
DIBES O OThel 31a~11--,~.11:._;,;“1aw* hu~ mhhmtmn
Ty - : R R e .!I E— . - ? - & r‘
matarial, aroung which 1s wound a coil 2
; 1 . Yoo ' » .
fo : R ~ . I— -+ - . - o - £ o 'R
At ench end of theeotd isap u!f:ﬂ—pmm 206 con-
~.:.-"- "‘:- ' ‘I.‘ “" e A ;‘* : o M :l_h'r Pt h Tw .
SR O & Tyl oL 1000 OF 8 Leo) Ch‘.'.'-l...r.".L.i:LL{J.«{.l
TS S L T S S O FIvt
fvomy ths eon by owmsuation 97, 27%0 The
aote-nieees 28 are conneetad by vokeys ‘?8 1) &
;i w -"' ! . - .L”, r
FaarTiTio Ty ay TR LY PV iy Ay 10 yatot
i.ﬁ-.*..{ix._n.l.f,.h; 111{1'3-1;.1'&1 i }L’- i.gffl‘-",- l') f}{LTj {}Ilullb !
£ I S R S S S S T L .3
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;-.“" ‘x_: "l' oy g I L A A T _i 4 ) - o ) ! ] L] '.
Z -1’1{'{1L",*=:;J' aanfis are G’ULﬂ-ﬂi?L’fd_ VWinil 811G ]1 L Core "y
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" '-\,.,..i-.- 1’.\ ‘-J} :‘:

1 - 1111
alar siots 29 are

STE AT 1_:1'01;%}&3( :
sdincent the ends of the core, and m {hese
slots are pliced short-cireuited or amnular
condudetors conmaiing of copper vings 30, two
o more of these r‘iz}.;w _beinw {Hnmour‘l at

CO 1lmﬂ' to well
nts wre indueced

& ST z‘g 3* mpy be employed, it dé-
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Town laws of ph}mm, CUTTeL

and caused to travel around a core when i
in moved through a solenoid, the strength of
‘it._%.mge CUITents f:anin;,; DI }}fltu;aﬁ to the
speod of relative movemant bebween the core
sud the solenoid. . By inseriiny these copper
vings thére 1s provided w path of in wreased:
capreily Tor the mdieed currents nd there-
Ly the sivengtn of such cusrents o 3 thie re-
suftant maonetieine of fhe cdve 5 mnerensed.

L] L T
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e “shaft or stem by compression nuts 40 and

41, The pole-pieces are so proportioned and

Rotatmg -'cﬁrrént's are ‘_éimila,rly' induc"ed n |
“the tube 24 and add their effect to that of the

‘currents induced in the rings. |

. Suppose now the solenoid be given a down-
ward throw: The tendency of the core, by
- . reason of its inertia and that of the hammer,
18 to lag behind the solenoid as the latter
- 'moves downward so that there is a move-
.. Ment of one of these parts relatively to the
oOther. This mevement creates induced eur-

-+ rentsin the fings 30, these currents flowing

- in the proper direction to produce poles st
- “sthat of the adjacent pole-pieces 26, the at-
< the core 15 being thus

.
- . ‘;:T
]

of the core of opposite polarity to

tractive force, between the pole-pieces 26 and

very materlally in-

v .créased.  The descending solenoid accord-
—wocangly draws with it the core and the hammer

L cdrtied thereby and a blow is struck bv the

'20-hammer upon the work which is laid upon
~~‘the anvil 18.

- an - The hammer is then suddenly
- arrested in-its downward movement, while

. the solenoid continues to move downwardly

o & short. distance. The
Cn oY
o core causes a sudden and great increase in -
- “the indueed currents flowing in the rin
. or, when such rings are not.employed, 1n the
-iron ‘which these rings are designed to dis-
- 8%-place, with a correspondingly increased pull
-~ upon the core, and. a heavy blow upon the
- work 1s the result, or else the parts are so.ad-
“Justed that the solenoid reaches the end of
~1ts stroke before the hammer strikes, where-
‘upon the acquired momentum of the ham-
--mer carries it sharply against the article to
- bé struck. In such case, ‘the blow is in-
- ereased by lessening the current. Upon the
upward movement of the solenoid the direc-
~tion of movement of the solenoid relative {0
- the core is suddenly reversed, this reversal
-resulting in powerful induced currents being
~.8eb up which cause the core to be instantly
. picked up and cdrried upward with the solen-

P31 18 a series of

4R o1d. |
. other form of electro-magnet and core adapt-
-+ edfor this purpose, and in detail some of the
v parts that are used in making up the same.

-+ In this form of electro-magnet I employ an
outer. casing consisting, for example,.of an
~1ron or steel tube 31 closed at its ends by the
.rings 32 and 33.  Arranged within the tube
¥ pole-pieces 34 separated by
‘colls 35, the direction of winding of which is
&3 such that the pole-pieces 35 are of
0 nately north and south polarity. The corc
<o 880 constructed ‘as to provide a series of
.+ .poles 36, having a ring-like form and alter-
.. mating with short-circuited copper conduc-
0 -60 tors in the form of rings . 37. These pole-
7 pleces and rings are fitted onto a shaft or
- -stem. 39 and are secured together and to the

movement ‘of the solenoid relative to the

s 30,

~In Kigs. 8.9, 10. 11 and 12 is shown an-

alter-

65 distributed through the length of the core

894,782

quick downward

ingly varied automiaticalty

maintaining the core in proper

‘the "application in a difforent

2

and t}\e length of the 'Solanoid, that the pole-
preces upon the core will always mismate
with the pole-pieces upon the solenoid so as

to avoul having any one point of maximum

Cpull”
When ¢
either dircetion, currents are induced in the
copper rings by reason of the fact that these
rings and the pole-pieces of the core tend, by
the Inertia of these parts and the hammer
carried thereby, to be moved relatively to
the pole-pieces of the solenoids. These cur-

between the corer and solenoid poles.

- rents mduced in the copper rings 37 mag-

e solenoid is given a movement in

IIO

netize the pole-pieces of the core and cause

the latter to be gttracted by the pole-pieces

of the solenoids. - | _
~Because the inertia of the core at the be-
ginning of each upward and downivard move-.

ment of the solenoid carrier will cause the

core to drag behind the solenoid carrier, the.

himes of force will be cut at right angles at the
beginning of each movement, causing re-

sulting induced currents which in accord-

ance with well known laws will vary in in-
tensity in proportion to the rapidity with
which the lines of force are so cut, and the
resulting magnetic “pull” will be accord-
, S0 as to over-
come the inertia of the core and also increase
the force of the blow, while at all times
_ operative po-
sition within the solenoids. . |

- The above deseribed embodiment of my

invention is equally useful for drills or other
percussion implements, while obviously my
invention can be-adapted for use as a dash

pot, or a door cushion, where either the core

or the solenoid is held against longitudinal

movement.

The 1mveniion may be said to consist
vroadly in combinine with a reciprocable

30

30

95 

100

105,

device or tool, means for imparting recipro- -

cating motion thereto throueli mechanical
‘means,. and’ a.magnetic device to vary or

qualify the movements of the tool resuliing
from the mechanical application of force.
By describing the reciprocation of the tool
as being effecled by mechanical means, I re-
fer merely to the mmmediate application of
the force to the tool. The ultimate source

mght be derived from any sort of dri VIng

device or natural foree.  This foree may be
applied directly 1o the tool or tool-carrying
member, or it may be applicd imdirectly
thereto. T have shown and deseribed 8 de-
vice in which the mechanical force is applied
indirectly
through the magnetic relationship between

such member and the clectro-magnet to
- which the force is actually applied. Tt will
be clear that other arrangements might be
devised which would accomplish the same

results in the same general manner and by
cimbodunent
of the broad features of my invention.

(o the tool-carrying member

110
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net and an armature therefor adapted to

The invention invoives the use of 'm:..nfo"

members having the relation of megnet Al
armature. One of these T’!-BIHE COITIeS

ITE

the toel or other device to Le reciproc &ted ,
form of apparatus here shown,.ths

in the
too! is carried by the armature and, since the
mechanical force is apphed to the magnet,
it 1s clear that both ?these members must
be capable of reciprocation together. -Such
need not be the case it a diﬁgrcn* ATYange-
ment of the parts were utilized m carryiung
out the invention as, for ezia,mple it the me-
chanical force were a,pphe.d awrectly to the
armature or the tool carried by the magnet.
Any form of magnet, dectlo-—nmm(.,h OT
manent magnet, mwht be used.

Tn view of the above it will be {,lea;r* that b
do not wish te be limited to the exact de-
vices and arrangements herein shown and
described, as : ahove sugeested or other obvi-
ous modifications will occeur to pe
skilied 1 the art.

Telaim:

The combination with a reciprocating
dE‘ViCeJ of' o driving device for the same, and
cushloning means mmnfred to operate upon
the I‘LCI‘[)] ocating device in opposition to the
momentum proddc d by the driving device,
sald cuahmmuw Means comprismge an Telectric-
ally energized “coil and a core for said c0il,
one of the same connected with the rec CIPTO-
¢ atmg device. -

e o
50110

The combmation with a re upmc ting
deww of an electmcall} energized coil, a core
for said cotl, oneof the same being connected

C‘!

with the reciprocating deviee, and
device operating to drive s saif 1
device ag msf the attractive foree
between the coll and the core.

2. The Commndtmﬂ with an eleciro-tiag-
mﬁt of means for mt’:lpmﬂmmu tie same, an
armature arranged to 190]}}[‘0@&1‘,@ within the
field of satd m: um‘-t and percussion Ineans
carried by sald arnmt..ne, all so arr ange v that
while the attraction of the magnet for said
armature will cause the ¢ armature (o travel

a drviving

'i

CipT wmmn

::]Jiﬂ‘*‘

with the ﬂmtrn{‘lt, the momentim 'i;hr_s ac- |

quired by the armature will cavse it to travel
farther than the distance coverad by the
stroke -of the magnet, but without tosing
magnetic connection with the magnet.

4. The combination with a IG(‘}‘pI{}“‘lthlf?
member adapted to ll’l’lp{LI'D a blow to a sta-
tionary object, of means for cushicning saud
blow, said means f:mnpmsmu ail electro-mag-

LL\-,

sume.a given position relative to eac h othﬂ
and to be moved from saud pm}i?mn by the
f{;‘r't e of 1mpact.

The {*unlblnati_(m with o reciprocating j

dm-“i(;e, of a driving device for the same, and
cushioning means arranged to operate ilp.;m
the mupmmtmﬂ device in opposttion to the
momentum preduced by the drivine aeviee,
sald cusijoning means comprising au clectric-

per- *

ally energized coil and a coreﬁfor said coil,

one 0*5 he SaINe cozmected with S&ld drwmg
device.

I

carried by an almature for said solenold 1n

1 the form of a ¢ore adapted to be reclprocated

within said solenoid, all so arranged that the
momentum of the arma,ture an
device carried thereby will give the armature
a relative movement with relation to the
| solenoid. |

carried by an rmatare for said solenoid n
the form of a core adapted to be reciprocated
within said solenoid, all so arranged that the
momentom: of the armature an
device carried thereby will give the armature
a relative movement with relation to the
f-:u?**uomj and means for varying the current

m“ onetic-effect of the qolenold on the arma-
are will be varied.

net, of an almature adapted to reciprocate
therein and carrying an impact device and
means other than said electro-magnet for
imparting reciprocating movement to said
| device, all so constructed and arranged that
while the armature may be reciprocated
| within the electro-magnet, the magnetic ac-

' {he armature to its iitial posltion.

9. The combination with an electrically
snersized coil, of a core adapted to be recip-
f”i}t‘m@d with said coil, and mechanically op-
- erating ineans connected with
ATTAN; }Efl to reciprocate the same.,

- tool, of tool-carrying means with which the
tool is co: nnected, a driving device to drive
the tool-carrying means alternately m oppo-
site divections, and -cushloning - means n op-
position to which the tool- -Ccarrying means is
moved, sdaid cushloning means comprising an
]er‘*u'{:.—maﬂuen and its armature.

11, The cmnbmatmn with a me(,ha,mca]ly-
reciprocated percussion device, of means for
cushioning the shock of lmpact sald means
comprising an armature and solenoid tend-
g 1o assume a given posifion relative to
each other and adapted to be nmioved out of

force of the blow delivered.

12, The combination of an electro—magnet
an. armature, sald members movable to-
gother,
of said members adapted to drive the same

”“I‘mulﬁ* 11 onp(}alte due(,:tmm a,nd an 1m-

YioE

The C{‘*nlb nation of an {,le(,’tro-magnet
lm'}_ armature for said electro-magnet, said.
gnet and armature movable together, a

5. The combination with a mechanically-
reciprocated sclenoid, of a percussion device

‘percussion -

7. The combination with a mecha,mc&]ly— o
reciprocated solenoid, of a percussion device

80

percussion

supplied to the solenold, whereby the electro--

Es The com hination with an electl O-Mmag-

sald coil and

10, The combination with a percussion

said position agamst sald tendency by the

1 d‘l‘l“{"UW device connected with one

70
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- posite divections, and a tool carried by said
armature.

 reciprocated electro-magnet, an armature
arranged to reciprocate with the magnet and
~to be in the field of said eiectro-magnet, and

10
- reciprocated electro-niagnet, an armature ar-
- ranged to veciprocate with the magnet and

o ‘be I the fleld of said electro-magnet, a

_ during the reciprocation thereof so as to vary
- the movements of the magnet and armature
.. crelative to'each other. .
L - 16. The combination of a mechanically
reciprocated electro-maghet, a core for the
. same of magnetic material, a tool carried by
o said core, and a plurality of short-circuited
_-conductors around the core having greater
~ conductivity than the body of the core,
5 whereby the attractive force between the
. coil and’ core is increased by their relutive
- oomovements,

B - B
e 1 S

B0

~ - met and 1ts armature, of means for recipro-
- cating one of said members the other being |
. dree to reciprocate therewith, percussion
meéans carried by the other of sald members,
and means for varying the pull exerted by
one of said members upon the other during

) - 5 0,

cos o ang the carrent in the solenoid,
o reore, of a percussion deviee conneeted with
ooue of sad members, and driving means con-

- ed to drive said last-named member alter- |

~driving device connected with the armature !

reciprocated electro-magnet, -an* armature

and tending to maintsin a given position
relative to sald electro-magnet, pPercussion
“means carried by said armature, and means
for varying the pull of the electro-magnet
upon the armature. | |

net and tts armature, of means
cating one of said members the other heing
Cfree to reciprocate therewitl, percussion

sakd members upon the other during the run-

-~ nwmg of the machine, and means for

- ably varying the length of the siroke of the
~mechanically-reciprocating part.

core sald soienoid and core free Lo move Lo-

894,782

adapted to drive the same alternately in op-

~14. The combination of a mechanically-

by said armature.

a percussion tool carried br
15, "Ahe combination of a mechanically-

tool carried by said armature, and means for
varging the strength of the electro magnet

~17. The combination of a mechanically-

iree to reciprocate with the electro-magnet

18, The combination with an eiectro-mag-

the running of the machine. |
19,0 The combination with an electro-; Rg-

GF TeCiio-

means carrted by the other of-said members,
means for varying the pull exerted by one of

adjust- |

20. The combination with a solenoid and
gather, of percussion means carried by one of ’
said. inemosrs, means for reciprocating the
other of sald members, and means for VU~

21, The comnbmation with o solenoid and

nected with the other of sald members adapt-

nately 1 opposite directions, the member
carrying the percussion device heing con-

nected with the driving means only t}u'ouih
e

the attractive force cxisting between t
solenoid and the core. | . |
22. The combination with tw¢ members
adapted to have reciprocating movement
relative to each othier, of means for impart-
Ing movement to one of said members, means

for varying the amplitude of vibration of one

of said parts past the other, said means com-
prising an electro-magnet carried by one of
saldd members and an armature therefor, car-
ried by the other of said
for varying the strength of the electro-
nagrunen,. | |

Ineans for reciprocating one of-said parts, an

‘unpact tool carried hy the othgr of said parts,
and short-circuited conductors on said arma-
ture adapted to have currents induced there-

in by the movements of the electro-magret

members, and means

65

70

70

: - - &0
23. The combination with an electm—ma-gr -
net and armature free to move together, of

and armature relative to each other, said

currents increasing the tractive effect of the
reciprocated part upon the tool - carrying
part. " S | |

24. The combination with a solenoid and-

core free to move together, of means for recip-

rocating one of said parts, lmpact means

carried by the other of said parts, and short-
cireuited rings in said core adapted, by the

movements of the core within the solenoid,

to create mmduced currents which increase
the attraction hetween the core and the so-
ferioid. | . S

25. The combination of & solenoid, a core

of magnetic material reciprocating in said

solenord, and rings surrounding said .core,

-sard rings being composed of material of

greater clectrical conductivity than the ma-

terinl of the core, and having currents in- -

duced within themselves by the changes of
posttion of the core and solenoid relative to
cach other, whereby the pull exerted' by one
of saud parts upon the other is increaserl.

26. The combination with a shell of mag-

netic material adapted to provide pole-
pleces at ats-end, of 8 solenoid avranged to
magnetize sald pole-pieces, a tool-carrying

armature arranged within the magnetic ficld +

of sald pole-pieces and adapted to be recipro-
cated within said shell and past suid pole-

pieces alternatively, and means for TeCIPTro-

cating said shell.

7. The combination with a shell of g g-

-netic material adapted to provide pole-pieces

at its end, of a solenoid arranged to ragnet-
e sald pole-pieces, a tool-carryving armature

arranged within the magnetic field of said

pole-pieces and adapted to be reciprocnted
within said shell and past-said pole-picees,

Saud core heing provided with rings of higher

electrical conductivity than the hody of said

.,
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¢ore, whieh ;ma 3 are MOUNTS BOUn 8aid GO
-~ at & point Lﬁt scent $0 said pole-niress, and
means for reciprocating said sie

”8 & dwme of the class daserihed ol

o ¥
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prwng £ phlia ity "ol solenoids w
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rality of pole-pieces
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than said imw-—n eces, the pole-p 'e: cEs On 88l
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solenoids.

29. An electro-inechanical device ocom-

!
- ‘-l—"r '1. _"".51; T T Y 'f_:I-.T'
] Mo i i-iail-:.'g.{im. ;
L

prising the combination of an

' GGLHD sed of a plurahiyv o ff;m( nolds connect-

ad 16 each 0{11{3?‘ dl’l(l SeQuTedd tfw’?f{ ':,.31‘11 SRS

1

alternating pole-pieces of a cyina m*:.,L core |

adapted to reciprocate within said {HJ*'"‘H“‘
‘magnet, said core belng j’ui greater length
than sald }P{:truurzrvﬂwt a (ool
said core, and means for uu]m;mimg said
electy
and the tool carried thereby
cated by the
said core, uhjf; salil core
movenent refative to said magnet

witl bhe PeCIDTO-

] = !

O bdlf.] magiet.

. An elwt**n-*mwmt T ‘; e
Uf a,u electrically enervized
core, muhm;w“i driving e

sald eore 15 caused Lo recipruen feo LA 3t hL,

attractive foree of {he solenoid in.u,- vitiiln,
the tnfluence thereof, so as always 16 be re-
turited to an mitis! 'pcmhuu by ihe magneiic

abtraction therefor of said solenoid.
31. The combination with a reciprocable
device, of weans for inparting reciprocating

movement to S dovies mm;md the ap phi- |
atiil a niaenetio
jlﬁ" u{iti,—{ on the :{‘{l*ll{n“ihm. *

cation of mechanteal foree
device to vary
de*flcf of the mechanicaily *}piwah (l
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plication therdto of mechanieal foree.
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net ahed armature, of a um‘ (s

sald menthers, meany for vecipy
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tion thereto of

for varying
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34, The commbination with an e

et and wrm wture, of o tool carried by
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mabure, snd mesns 107 mmpmcatmﬂ* the
wagnet and armeture fogether, the arma-
fure being providea with a pi{ mht of short-
civenlted cond 1(, ors of greater f:*onduc,twltv
thnm the Dody of the r._":m.{ﬂurﬂ wl 1&‘19}3} the

Caliraeiive § OTCE iJf..m* ‘GETL N frmt and arma-
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veassd through the currents in-
geduetors by relatlve move-

et of waid sore and armature.
3R, Tha combination with an eleciro-mag-
Do 2110 it mmw of o tool carried hy one t}f

:'

, means for reciprocating satd
jeot-carrying member through the apphea-
Lion riu'r to of meachanical foree, and short
c1reui i nducto ‘*‘% on the armature to 1n-
TOasD the tmc e m‘m of one. of said mem-

yers upon the other.
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36, The ¢ nnhmati o1 ;iarith a reciprocatimg
loviee. oF o o device therefor, and
levice, of » driving device theretor, and an

':h‘f-'.*_,. s-mugnelic device in uppmﬁmn to the
abivaotive foree of which the reci vrocating
;-‘;_E_-.':"t"i,'i{’{:‘t s driven, ‘Wwherveby the resultant

Cmevement of the reciprocating device is

nro i,
27, The combination with a tool, of & tool-
r;r;*“:_u:nmwr enbers cmmecteu-
1S Capa La!i* of movement of recip-
roeat Lwith respect to the other, a driving
1 wice adupled (o drive said carrier back aml
forth, andd electro-magnetic device, the
maenet and armaiure of which are connected
ith the two members of the
an elastie connection 1s
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35, Hu mm;mmtmn of u driving part, ¢
] foand aoou --im:-11mw maﬁrlwtm um-—-

iy e 551 {Jv mwn“{:tmu hvtuevn s&ld pzlrt
a1l suid too!l
G, TPhe coln

: higation of an elwt] 1c: dw. mg
v too! reciproeated by the same, and &

P '_{ru;m, connection between
Canid foo! s sald part -
t, The cow hurnmﬂ of an clectrie drivinge

art mnw;pmg x coil, a tool reciprocated by

Al wii, s e }a.u,mnﬂ‘ magnetic connec-

| SN :.:m tool and satd col.

12, The combination with the rotor of an
t driving  part {(:Illl)[lamﬂ' the coll

he too! received in
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Cand eeeiprocated by wald eol, the parts being

to form a {u-ﬁuomm 1GY-
v between the sard tool and
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