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 Fig..6 is a detail

to the position of the
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Vo all whom 16 may concern:
Be it known that I, Rowarp P. Irvixe,
o citizen of the United States, residing at

Quincy, in the county of Norfolk and State of

Massachusetts, have invented new and use-

ful Improvements in Reciprocatmg Electric

Motors, of which the following is a specitica-

tiom. : |

This invention relates to improvements in

reciprocating electric motors, one of the |

adaptations of which is a hammer herein
shown illustrating one specific embodiment
and the objects are to pro-
vide a motor of the character described so
constructed and arranged that the reeipro-
catory member or core is operated positively
in both directions, may be stopped at will
and held at any desired point in its stroke,
and may be operated entirely automatically
or may be controlled manually. '

The invention consists i the combination

“and arrangenient of parts set forth in the fol-
Jlowing specification and particularly pointed
out in the claims thereof.

Referring to the. drawings: Figure 1 1s a
side clevation, partly broken away and partly
in section, of a hammershowingone embodi-
ment of my.invention. Iig. 2 is an enlarged
detail side elevation of the controller. Kig.
2 35 an enlarged section, partly in elevation,
taken on line 3—3 of Ifig. 2 looking in the
direction of the arrows on said line. Ie. 4
is a diagram illustrating the system of wiring.

Tig. 5 1s a detail sectional elevation, partly

of the solenoid, core and plun-

core shown in mid-position.
side elevation of the con-
troller shown in mid-position corresponding
core shown in Fig. 5.
Fig. 7 is a modified form of hammer arranged

broken away,
ger, with the

horizontally. | |
" Tike numerals refer to like parts through- |

- out the several views of the drawings.
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ssuitably

In the drawirgs, 10 is a frame of any usual
or desired construction having an anvil 11
mounted thereon. A solenoid 12
‘s mounted on the frame 10, but is separated

' therefrom by a separator 13 formed of non-

~ magnetic metal,
A plunger 14 formed of non-magnetic metal

55

such, for instance, as brass,
is slidably mounted in the separator 13 and
has fast thereto at its lower end a hammer
15. A core 16, preferably formed of soft iron,
is fast to the plunger 14 at its upper end and

js adapted to reciprocate within the solenoid
12. ~ The -solenoid 12 consists of & plurality |

- wound around a tube 18.

from each other.

of separate helices 17 each of which in itself
constitutes a solenoid, said helices being
A controller 19
which may be placed at any suitable point is
preferably mounted on the frame '10. The

controller 19 comprises in its construction a

hase 20 formed of suitable insulatmg ma-
terial, such, for instance, as slate, having
mouanted thereon a plurality of metal contact
plates 21 which are insulated from one an-
other by insulating material placed there-
between. . | + :

Each of the helices 17 is connected, re-
spectively, to two of the contact »lates 21,

- in other words, the helices 17 are connected

to the contact plates 21 in series. The two
of said contact plates which are most remote
from each other are.connected by wires 22
and 23 to a source of electrical current 24.

A rotatable member 25 is fast to a shaft 26,

Go

70

75

said shaft being journaled on the base 20.

The rotatable member 25 is provided with a
handle 27 by means of which said member

i may be rocked on the shaft 26.  Two arms 28

and 29 forming a part of the rotatable mem-
ber 25 are inserted in insulating bushings 31
and 32, respectively. Two brush holders 33
and 34 are mounted on the bushings 31 and
32 respectively, thereby being insulated
_ A plurality of carbon
blocks 35 comstituting . brush are shidably

‘mounted in the brush. holder 33 and are

pressed against the faces of the contact plates
21 by springs 36. -

Aplurality of carbon blocks 37 constitut-
ing a brush are slidably mounted in the
brush holder 34 and are held against the fuces
of the contact plates 21 by springs 38. T'wo
plates 39 and 40 formed of msulating mate-
rial are arranged with their front faces in
alinement with the front faces of the contact
plates 21, all of said front faces together with
the front faces of the insulating material be-
tween said contact plates constituting a con-
tinuous suriace.
sists of the carbon blocks 35 1s adapted to
contact with a series of the contact plates 21
and the brush 42 which consists of the car-
bon blocks 37 is adapted to contact with a
series of the contact plates 21. |

If the rotatable member 25 together with

the brushes 41 and 42 were removed from

the shaft 26, the current from the source of
olectrical current 24 would traverse the en-
tire series of contact plates 21 and-the entire
series of helices 17, thereby energizing the

30 .
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The brush 41 which con--

1 0‘-5

11O



1O

N

20

30

{ra
i

40

solenoid 12 from end fo end.  H now we put
the rolatable member in place, 16 will be seen
that the current will flow along the line ol
least resistance and that as a consequence
when the controller 19 is located in the posi-
tion shewn in .

[rom that pomtavill be short eircuited by the
brash 41 to the lowermost of the contact
plates 21, Tt will be understood, therelore,
that satd upper series of nine helices, will be

cner s:-mml and that the core 16 will be drawn
to its uppermest positien and held there. 1
now the rotatable member 25 1s moved to its

snposite position with the brush 41 entirely
in centaet with the insulating plate 40, the !

magnetice field will be (‘{.-.-11(‘51}(111f|l]l“1\' moved
to the lower series of nine of the helices 17, or
if the rotatable member 25 lb placed 1n mid-
position as shown in Ifig. 6, the magnetic
{leld wul be cor 1(3&p("~11(luwh moved to mid-
position and the core 16 will, therelfore, be
moved to mid-position as shown in I*w. 5.
Tt will be readily understood that by means

of the handle 27 the rotatable meiber 25

mav be rocked to and iro, thus positively
(‘mﬁmllmff the movement of the core 16 and
when said h andle 1s held qtatmnan said core
will be held stationary m a position corre-
spondling to the position of said handle.

- The core 16 bemﬂ' connected to the ham-
mer 15 by the phmoer 14 formed of non-
magnetie me.;al sald hammer, therefore, 1s
not allected bv ‘the maﬂneh%m of said core
Jﬂd similarly the separ ator 13 prevents the.
rame 10 from being affected by the magnet-
lsm ol the aolenmd 12. An arm 43 fflf-‘rt to
the shaft 26 is connected by a link 44 to a
Jever 45, said lever being plvo‘[ed at 46 to the
frame 1() A slide 47 frulded in suitable wavs

~in the frame, 10 has a projection 48 formed

55
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thereon and a projection 49 adjustably
mounted therecon. A pin or other projec-
tion 50 fast to the hammer 15 is adapted t«
engage the projections 48 and 49 alternately.
The 1. o+ 45 is slotted at 51 to receive a pin
52 fast to the slide 47.

Assuming that the current is tumod 0T

and that the hammer 15 and the core 16 are |
solenoid to a pledetelmmcd number of

located 1n the position shown in ifig. 1, the
operator grasps the handle 27 and moves it
to the position shown in Fig. 1, the upper se-

‘ries of helices will at once hecome energlzed

A hereinbefore described and the hammer 15
will be quickly raised to 1ts uppermost posi-
tion. As sald hammer nears its uppermost
position-the pin 50 strikes the projection 48
and acting through the shide 47, the lever 45,
and the link 44 acts to throw the controller
19 away around to the position opposite to
that shown in Fig. 1, thereby moving the
magnetic field of the solenoid 12 df)wnwardl}
and consequently causing the hammer 15 to
be moved downwardly Strlkmﬂ' the anvil 11
or work that may be plaeed thel eon. Asthe

&)
3
ot

2, the current will traverse -
~only the upper ceries of nine helices 17 and

—_— e e — . -

i'

e the 111*1'-:’:'110{1(' (10l .of the solenore
Cwardly
e understood that the operat

. hammcl 15

/

Y

hammer 15 moves downwardly, when 1t has
nearhy reached s Towest position, the pin S0
strikes the projecticon 49, thereby actimg
throueh the <lide 17, the fever 45, and the
link 44 to move the controller 19 to the posi-
tion shown in Fig. T and consequently moev-
12 up-
the hammer 15 1t will
LOr AV at any
time during the autematic operation of the
apparatus as hereinbefere desertbed. grasp
the handle 27 and change the automatie con-
control to manual control by moving said
handle up and down or holding said handle
i any desired position, nhemb&, the hammer
15 may be held in a position corresponding
ta the position ¢f saild handle.

If desired, the link 44 may be disconnected
and the opel ation thus be made wholly
manual.

In Fig. 7 I have illustrated a modified
form of hammer in which 127 is the solenbid
mounted on a frame 10". A controller 19’ 1a
mounted on the frame 10", A ])hmnm I 4"1s
slidably mounted within the solenoid 12 fl].l(l
sald plunger has fast thereto at one end a
5" and at the other end a core 1067
A pin 50’ fast to the hammer 15" 1s adapted
to plav in a slot 52’ formed in a rod rJ:):_. sald
rod being connected to the handle 277 of the
controller 19”. The pin 50’ is adapted to

!
]
i

m{l ralsing

~. 1
51
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engage the opposite ends of the slot 527

tuumwh and thereby automatically actu-
e the controller 197,
While I have shown the device of my in-
vention as applied to a hammer 1t will be
cvident that th{ same may be utilized for a
oreat varlety of purposes where a recipro-
cating motor may be employed and I do not
desire to limit myself to the pmsont embodi-
ment thereof. -
Having thus described my invention what
T claim and desire by Letters Patent to se-
(31116 1S
In combination, a solenoid comprismg

al
at

Q plurahty of hehceb, a source of eleetrical

current, and means.interposed hetween said
source of electrical current and said helices
adapted to limit the magnetic lield of said

helices, said means also adapted to move
sald maﬂuetlc field 10110‘1L11(1111a11} of said
solenoid.
2. Tn combination, a solenmd comprising
a plul ality of hehces, a controller connected
to each of said helices, and a source of o]o(*
trical current connected to said controller,
said controller adapted to direct.said current
to apre edetermined number of said helices.
. In combination, a plurality of helices, a
001e adapted to uﬂclprogate therethr ouﬂh a,
plurality of contact plates msulated from
one another, each of said helices connected,
respectively, to two of said contact ]]léltbb
and two movable. brushes each adapted to

100
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contact with
plates.

4. In combination, a plurality of helices, a

&zplumlity- of said ¢ ntact

~core adapted to reciprocate therethrough, a

Cri

plurality of contact plates imsulated from

~ one another, said helices connected to said

1O

contact plates in series, a source of electrical

current connected to the two of said contact

plates which are most remote irom each

other, and two movable brushes, each adapt-

" ed to contact with a plurality of said contact

25

30

plates. - |

- 5. In combination, a plurality of helices, a
core adapted to reciprocate therethrough, a
plurality of contact plates insulated from
one another, each of said helices connected,
respectively, to two of said contact plates,
and two brushes movable in tnison across

said contact-plates. |
6. In combination, a solenoid comprising

a plurality of helices, a core adapted to re-
ciprocate therethrough, a plurality of con-
tact plates.insulated from one another and

arranged on an arc of a circle, each of said

helices connected, respectively, to two of
said contact plates, a rotatable member

journaled concentric with said contact plates,

and two brushes mounted on said member

and insulated therefrom, each of said brushes

being adapted to contact with a series of said
contact plates. = ' :
7. An electrically operated hammer appa-

~ ratus comprising in its construction a frame,

35

a solenoid comprising a plurality or helices
mounted on said frame; a separator formed
of non-magnetic material interposed between
said solenoid and said frame, a core formed

of magnetic material adapted to reciprocate

- within said solenoid, a plunger formed ot non-

48
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magnetic material fast to said core, a ham-
mer fast to said plunger, a plurality of con-
tact plates insulated from one another, each
of said helices connected, respectively, to
two of said contact plates, and two movabl
brushes each adapted to contact with a plu-
rality of said contact plates. |

‘8. An electrically operated hammer appa-
ratus comprising in its construction a {rame,
a solenoid comprising a plurality of helices
mounted on said frame, a séparator formed
of non-magnetic material interposed between
said solenoid and said frame, a core formed of
magnetic material adapted to reciprecate
within said solenoid, a plunger formed of

non-magnetic material fast to said core, a |
hammer fast to said plunger, a plurality of

contact plates insulated {rom one another,
each of said helices connected, respectively,
to two of said contact plates, two movable

‘brushes each adapted to contact with a plu-

rality of said contact plates, and mechanism

“operatively connected {0 said brushes adapt-

ed to be actuated by said hammer.
9. In combination, a sclenoid comprising a
plurality of helices, a core adapted to reecip-

@

rocate therethrough, a source of electrical

current means interposed befween said
source of electrical current and said helices
adapted to limit the magnetic field of said
solenoid to a predetermined number of said
helices and mechanism to actuate said means

to move said magnetic field longitudinally of *

said solenoid.

10. In combination, a solenoid comprising
a plurality of helices, a core adapted to recip-
rocate therethrough, a source of electrical
current ~means interposed between said
source of electrical current and said helices

gdapted to limit the magnetic field of said -

solenoid to a predetermined number of said
helices, said core adapted to actuate said

‘means to move sald magnetic field longitudi-

nally of said solenoid, said means also adapt-

ed to be operated manually.

11. An electrically operated hammer ap-

paratus comprising in 1ts construction a.

frame, a solenoid comprising a plurality of
helices mounted on said frame, a core formed

of maenetic material adapted to reciprocate

within said solenoid, a plunger of non-mag-
netic material fast to said core, a plurality of

contact plateé. msulated one from another,
each of said helices connected, respectively,

to two of said contact plates, two movable
brushes cach adapted to coniact with a plu-

rality of said contact plates, a reciprocatory

slide mounted on said frame, said shde pro-
vided with two projections extending there-
from, a projection on said hammer adapted
to engage said projections alternately, and
mechanism operatively connecting said slide
and said brushes. : : '
12, An electrically operated hammer ap-
paratus comprising in 1ts construction a

Arame, a solenoid comprising a plurality of
helices mounted on said frame, a core formed

of magnetic material adapted to reciprocate.

within said solenoid, a plunger of non-mag-

netic material fast to said core, a plurality of
contact plates insulated one from another,
each of said helices connected, respectively,

to two of said contact plates, two movable -

brushes each adapted to contact with a plu-
rality of said contact plates, a reciprocatory
slide: mounted on said frame, said slide pro-

70
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vided with two projections extending there-

from, one of said projections being adjustable

toward the other, a projection on said ham-
mer adapted to engage said first projections
alternately, and mechanmsm operatively con-
necting said slide and said brushes.

13. An electrically operated hammer ap-
paratus comprising in 1ts construction a
frame, a solenoid comprising a plurality ot
helices mounted on said frame, a separator
formed of non-magnetic material interposed

between said solenoid and said {rame, a core
formed of magnetic material adapted to re-

ciprocate within said solenoid, a plunger
formed of non-magnetic material fast to said

I12C

135
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| é(}re, s hammer fast to said_g}_ﬂng_ér, a plural-

ity of contact plates arranged on an arc of a

“circle, each of said helices connected, respec-

tively, to two of said contact plates, a rotata-

ble member journaled concentric with said
contact plates, two brushes mounted on said

‘member and insulated therefrom, each ol

- said brushes being ada})ted to contact with a

10

series of said contact plates, a handle mount-

ed on said rotatable member, a reciprocatory

~slide mounted on said frame, said shde pro-

vided with two projections extending there-

D ' - 855,618

" from, a projection on said hammer adapted

to engage said first projections alternately,
and mechanism operatively connecting said
slide and said rotatable member. '

In testimony whereof I have hercunto set
my hand 1n presence of two subscribing wit-
nesses.

RONALD P. IRVING.
Witnesses: |

Louis A. JONES,
AnNIE J. DAILEY.




	Drawings
	Front Page
	Specification
	Claims

