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unit.

piston motion Inust of course be converted into rotary
motion and this involves considerable loss in power or

efficiency.
present invention to enable such inefficiency. and energy

It is, therefore, the primary object of the
15

in axlally splaced relation on and with respect to the
 frame 11 by a plurahty of cap screws 16 and spacer
sleeves 16S, the cap screws 16: bemg extended through
- the spacer sleeve 16S and Dbeing threadea into the re-
- .. spective mounting lugs 331L of the frame. SRR
This. mventlon relates to elac‘mcal genemtors and par-
ticularly to an mternal engme drwen eleotncai generator. g

3 m 2@5 N

be a*d]&cent to the frame M and the cyhnder 15 supposl ted

As above pointed out, the piston and cyhnder dewces -

: _-M are aligned. with the electrical generdator means that

| | | o are ‘disposed within the wall 11W of the frame, and the
Where the usual types of mtary lelec;trlc gener.a,tars are 10

~driven by internal combustion engines the re:clpmcaim g

_pIS'LOIlb 14P of the two piston and cylinder units are inter- -

. _connected with each other througn the movable pDI‘iIO’l |

loss to be avoided in internal combustion engine driven

 electric ganerators A related and more specific object

- of the invention is to combine a free piston internal com-
bustion engine with a reciprocating electric generator so

~ that the movable element of the ﬂenemtor nas: the move-

the piston and ihe: m&vable ganeratcm element rempm“ate”

- 1n, unison.

Other and further ob]ects of the present inverition wﬂl o
be apparent from the following description and claims, %
and are illustrated in the accompanying drawings, which, =

by way of illustration show preferred embodlmants of

- the present invention and the principles thereof, and what
‘is now considered to be the best mode in which to apply -
Other embodiments of the inveation
embodying the same or equivalent principles may be used
and structural changes may be made as desired by those
- skilled in the art without daparﬂng from the mventlon'

- these. principles.

In the drawmﬂs

o tially along the line 2—2 of FIG. 1; and-

-FIG. 3 is a vertical cross sectwnal view “baken suusta,n—' A0 |
| - =Y that when the several coils 21 are energized. by a com-

tlally along the line 3—3of FIG. 2.

For purposes of disclosure the invention is herem ﬂlus—-;
- trated as embodied i in an engine driven electrical generat-
- ing unit 10 having a main frame 13 supported on a base
12 and having plSlton and cylinder units 14 supported on -

. frame

'The frame serves as- a houamg fﬁr a reupmcable elav -
“trical generator means, and the plsmn and cylinder units
14 are mounted on opposite ends of the frame 11 in

-a.hgnment with each other and with the path of recipro-

- cation of the movable element of elecirical genera,tmﬂf "

' means, -

in - =acc0rdance with

- of the electrical generating means so that the two pistons -
- and such movable. portion operate in umson in  their '. |

" ,_:remprocatmn' movements. R | |
In the present instance the elactrlcal generatmﬁ means
“is arranged so that the field thereof constitutes the mov-

. able element of the apparatus, and the field is illustrated

~in detail in FIGS. 2 and 3 of the drawings. o
- electrical generating means has a field unit 20 that is

20 '-generally cylindrical in form and is somewhm. smaller

ment of the free piston transmitted directly thereto and =

‘Thus the

in diameter and ‘considerably shorter in. length than the

- wall 11W of the frame, _and the field unit 26 has a rela-

- tively large central opening 26C formed therein axially

. _thereof for purposes that will appear hereinaiter.
25

In FIG of the drawings, the field is shown for iljus-

trative purpeses as beinig formed as an iron casting with ..
‘@ central sleeve 120 having four equally spaced radial
arms 220 projecting outwardly therefrom, and at the

- outer ends of the radial arms 220, arcuate face plates
320 are formed which at their edges are spaced circum- =
ferentially from each other and which provide an inter- =

- rupted cylindrical outer surface for the field unit 26.

"FIG. 1 is an elevatmnal view- of an engme drlven elec:— 99
o trical generator embodying the invention;- '

. FIG. 2 is a fragmental htmzontal view ték-sn substan- '

- The radial arms 220 are elongated longitudinally of the
~unit-20 as will be evident in FIG. 2 and have slots 220S
formed in their ends to receive magnetizing coils 21 that
- may be energized to. cc}nstxtute tha anns 22@ as ele tcro— --
magnets, - . .
- The coils 21 of the electro—mannefts are wsund in series

and in such I‘EIBJ’[lVﬁ directions about the radial arms. 22@5' |

- mon circuit, each of the arms 220 will provide a north

e __pole N at its outer radial end and a south pie S at its ' |

inner radial end. The coils 21 are. provided fmth an

45 aut51de energy source as will be described.
the frame H 111 a.hgned E—lild at {Jppomte ends of suuh’i_._ -
| T mstance, closed by ring-

-The opposite ends of the field unit are in the present |

- jfur the magnets or poles is prowded as will be described.

The piston and cylinder units 14 constitute 2
free piston internal combustion engine and may be pro-

. vided with the usual fuel feed, speed control and other
known pracuce :

Moreover, one of the piston and cylmder untis may-be -

~used as a bounce. chamber, if de.su'ed in ajccmda,nc& Wl'th

- stances, ‘according to the conventional practice, the two
- Uunits 14 may serve as alternately fired power elements.

The frame 11 is generally in the form of a hollow

~cylinder having a wall 11W with a plurality of ra,dlaﬂy'

-extending mounting lugs 11L arranged about and ad]a,cw -
to the opposite ends of the wall i1W to serve in the -
association or mounting of other jpa:rts of the mechanism

 including the piston and cylmder devmces 14. Thus, as

- 111 armature coils for cooperation with the recinrocatin
- shown particularly in FIGS. 1 and 2, each piston and__ : A8 P P g

field unit 2@, a first armature coil 35 being disposed within
~and du'ectly adjacent to the wall 11W and outside of the R
70 field unit 20 for ccoperatwn with the north poles N of

'the field, while a second or inner armature coil 36 is dis-

cylmder device 14 comprises a, :cylmdel 14C which i is, in
the present instance, shown as a water-jacketed or water
cooled cylinder, with a piston 14P reciprocab! le therein.

. The .....ylmder 14C is ﬂanged at 14F at the end dhat is to

-+ The end plates 25 function in. connecting and support- S
ing the field unit 20 between the two pistons 14P.

5 each end plate 35 has a pair of connecting rods or shafts
| -'__,27 secured thereto on opposite sides of the central axis of

the end plate, and these connecting shafts are extended

- to the ad]acent piston 14P and are secured thereto as by
known practice in free piston engines, or in other -

as will be described. |

~cap screws and end fittings 28. Two of the connecting
_shafts 27 are provided with conductor plates 27C extend-
60 ing throughout their length and connected to the opposite
~ends of the series circuit provided thmugh the several
maﬂpetlzmg coils 21, and the energizing current for the

“circuit is extended to the contact strips 27 by brush as- |

semblies 30 that are stauonary and whwh are mouﬂted__

‘The present generator pmwdes two statmnary mount—

posed in a statlonary posmon twﬂhm ﬂle central openmg

Paﬁented Aug 27 196..9 N

JLe end plc,rtes 25 that are at-
. tached by means of screws 26, FIG. 2, that extend into
~ the body of the unit 28, and the end plates 25 are of . .

_brass.so that they cannot serve as return circuits for the

50’"_magnet1c flux in the field unit 28, and a return circuit o

Thus,



ZE}C of the ﬁeﬂd 111111: The outer arma’nure c011 is Wound

: S f---'._aborut a perforated. metal shell 135 which may be per-
- . forated aluminum and the windinig of the coil is such that

. the several turns of the coil will be centered on the axis
-~ of thefield unit 20.  The inner coil 36 is wound on a cen-
.~ - tral rod 136 of magnetic material so that the coils thereof .

- .are concentricwith the axis of the rod 136, and this rod,."
0 if des lred may be of a danunated metal o1 soft iron ma- .

terml

' The outer armature coﬂ 35 is put in pOSlthII w1th1n the- 10
~wall 13W of the frame 'and is held i in position by remov-
. ably mounted end plates 38 that are fastened by cap
. .screws to the lugs 11L. The armature coil 35 has a snug
- fit within. the wall MW so that it is pmperly centered. -

. 'The. other or ‘inner armature coil 36 is supported in the 15

~ desired centered position by extending the ends of the

~ central shaft 136 into. ahgned amal sockets 2::6 that are -

S . for med in the end plates 38..

e '3_,,1‘02,-205 -
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' .. * From the féregoing de's.::npuon' it will be apparéﬁt :that-','

- the present invention provides new and improved engine-
- -operated electrical generator wherein the number of mov-

ing parts is reduced to the minimum and wherein energy
loss due- to conversion of motion from reciprocating to -

~ rotary is eliminated so as to II'LIPI‘OVB the overall efﬁmency- o

The coils- 35 ‘and .36 may have mdep&ndent output -

N ~“terminals, or imay be connected to series but with a re-
_ verse winding relatmnsmp with respect to the axis of the

~ field unit so that the current generated will be cumulative,

* erating unit will produce alternating current at a frequency'f - to the axis of said housing, and means including said

- that will be determined by the operating speed of the in- inner structure, said end walls and said housing providing

 ternal combustmn ‘engine, and ﬁhroug!h control of this . -

-, .. speed 'in a conventlonal manner the desued frequency.’
R may be attained. |

- The end [plates 33 serve as a mountmg for the 1brush

o }'_'-”-;umts 30, as shown in FIG. 2, and such end plates also. - . '_,___'of the housing concentric with the axis of the housm

pistons reciprocable in the ‘respective cylinders, a rgen—- -
cerally cylindrical field unit supported ‘between said pls-- |
~ tons within said housing and having an axial opening
“therethrough, said - field unit having a plurality of field
~ magnets. arranged radially with corresponding poles
~ facing ra.dlally outwardly, an outer field coil stationarily
disposed in the housing concentric with and outside of the =
- field unit, an inner field coil supported on a central rod

* and then radially outwardly through the inner armature

- . -co1l 36 and across the annular fmagnetlc gap to the south
o r'_poles S-of the field unit 20.

~of the apparatus.

‘Thus while a preferred emb Odlment of tihe mventmn-'

fhas been illustrated herein, it is to be unders‘nood that

changes and variations may be made by those skilled in

___'-the art Wlﬂlﬂut ldepartmg frOIIl thE’; Spll‘lt ElIld SCo 133 o f ﬂle .
'-'-appendmg claims. 3

1..In an engine drwen electrlcal generator an eluon-

ﬂated housing, an internal 'CD.mbHStIOIl engine mcludmg- -
aligned cylinders mounted in opposite ends of the housing,
- pistons reciprocable in the respective cylinders, an outer =
- unit stationarily mounted adjacent the walls of the hous-

ing, a central structure extending lonﬂ'ltudmalrly of the__
housing, end walls for the housing supporting said cen-
tral structure, a sleeve-like reciprocable munit within said -

- housing and about said central structure and supported

. .and in such an mstanc:e a |51ngle set of output termmalsf
oo willbe :requu'ed R -

- . In the operation of the internal lcombustmn engine thrat-'-
e is provided by the piston and cylinders - 14P, the gen-

25

between said plstons for reciprocation therewith, one of
- said units comprising an armature coil and the other com-
“prising a field unit having a plurahty of field magnets radi-

ally related with respect to said inner structure and hav-

. ing correspondmg magnetic poles correspondmgly related

30

- form part of the return path for the magnetic circuit,
© " Thus:the housing 11, the end plates 38 and the central

© " support rod 136 are formed from a magnetic material

. 'such as iron so that the magnetic circuit may extend from
.+ the north poles N’ radially across the magnetic gap and.
 through the outer armature coil 35, and any laminations

. that may be associated with such coil, to the wall 11W,
-~ .and this circuit then extends through the wall 11W to
© . the end plates 38 ‘and. radially inwardly through the end =

= -plates to the central support rod 136 from which the mag-

© . mnetic path or circuit extends longitudinally of the rod 136 =

e 45

In the operation of the 1&pparatus the rpc:tprocatmn of

Ll -the field unit 20 has a piston-like action whereby air flow
. through the generatmg unit is induced, and suitable ven- 50
.~ tilating -openings 40 may be prcmded in the end plates 38 -
.-~ of the housing and in'the end plates 25 of the field unit

R ._2{} to contml and dlstrlbute the ﬂow of coolmg air there-

40

2 362 151

a return path for the flux of said field magnets,

2. In an engine driven electr1ca1 generator, an "elon- B
~ gated cylindrical housing, an internal combustion engine
- including aligned cylinders mounted on opposite ends

and d1spose.d in said housing statmnarﬂy with respect to '

the housing and within the axial opening, end plates on
~said ‘housing supporting the ends of the rod, said end
‘plates, said rod and said housing being of magnetic ma-
.' terlal prowdmg a return flux path t‘c’or sald ﬁeld magnets o
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