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To a:ll whom it ma,y concern: "
Be it known that I Max D"\IIL KELL:DR a

subject of the’ German Emperor residing: at_;.
in the county of New York .
and State of New York, have 1nvented cer--
tain new -and useful Improvements in In-
oines, of which the followmg is a specifica-
. tlon, reference being h‘Ld the1 eln to the ac-
~companying drawings. N
My invention relates to eno*mes md in-
volves, generically considered, “the COIIlblIlEL-_
tion, with a rotatable power: eheft which is
'. -_perlphera,lly provided with one or more sets
~ of reverse spiral grooves thet 111terseet be-
19
- ators workmo in a set or sets of said
~and recipr ocated in a fixed path or paths by |
- one or more pistons by which the. shaft-actu- | 3
plstonsj'
may be reciprocated hy water, steam, ges ex-
plosions, or other motive power. . _
- The ob]eet of my invention is to pr oduee-_-ej e
a compact, prectml and economical enﬂme"‘

New York city,

ator or actuators are carried. The:

working on the principle aforesaid..

t‘:n

front elevation, of an embodiment of my 111-':;
vention in one form of gas-actuated engine;
Fig. 8 is a tra,nsverse section, at line 8—3, of
_ Flg 1; Fig. 4 1s a plan development of en-f'

- -ilarcrements of the power shaft. TFig. 5isa |

~ front elevation of the power shaft. detaehed

35

45

50

from the engine, and provided with two sets

~ of grooves in two enlargements of the shaft, |

~and working Wlth two Sha,ft-metuetors ﬁxed
on piston- rode R o

The driven « or mem-sheft of that foxm ot is
engine herein described is- intended to rep- |
resent, for all purposes of my ‘invention, |

_061161"'](3%11}7 considered, any driven power |
- shaftor axle of any- md every kind of mech-
“anism in which my invention may be use-
fully and prectlcmlly ‘embodied; for ex-
ample, said shaft here 1"epreee11ted as the |
main-shaft of an orgemzed engine suitable
- for installation in a machine-shop, may be
the propeller-shaft: of a shlp or the a‘xle of ‘L'_- :

locomotive or automobile.
In the drawings, A, A are pedestals con-

Sl eachly
‘Referring to the drawings, 1llustra,t1110 thef
- prmmple of my invention and the best. mode:
- now known to me of epplymo* that prmmple,
Figure 1 is a top-plan view, and Fig. 2 a

. | by 57, 52,
nected by a ba,se-phte A" the upper ends of

'T'he grooves-

1 eter of the sha,ft 1S 1erge enoucvh to permit
*--the grooves to be therein formed without
.Weekemno' it, directly
‘shaft, but are prefera,hly formed in enlarge-
f;ments of the shaft, which may have one or
more sets of the grooves, and therefore one

‘or more of the enlargements 9, which are
;?fmnuhr*” '

In the p1ese11t construction, each enhrcre-

| ment 2 is provided with a spn"el aroove 3
‘which begins at one end of the enlar oement
and extende to the other end thereof. Each
-enlargement is also provided with a reverse

| spiral  groove 4, which otherwise corre-
tween their ends, of one or more sha,ft-eetu-”"'

orooves

‘sponds to groove 3 beginning at one end of
the enlar o'ement fmd eatendmo* to the other
.end thereof These reverse spiral grooves
3 and 4 constitute one set, and inter sect one
“with. another midway between their ends,
and communicate with or run into one an-
| ---‘-:?'";othel’* at their ends.

in the body of the
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As a ma,tter of- meehemeql convemence, -

an
plate J, to the
plates being bent

Sandé’c

~and 4, the endw1ee 1e01proeet10n

posed edges
85

~ One or more (prefembly a. plura,hty,) pls—-
_'-ton -rods 6 are each provided with a lug
‘or shaft- aetuatel 5 which slidably fits in the
| grooves 3
._of the pleton-rods moving the lugs 5 so as
{ to-1mpart continuous end uniform . rotary- -
- movement to the shaft 1. -
‘While a single piston-rod, with one shaft-
actuator carried thereby, and working in
one set of grooves 8 and 4, will suffice, T,
fer to pr ovide a plur flhty of sets of the -
‘tersecting and intercommunicating orooves,
and. a- pair of shaft-actuators for each set -
~of grooves, there being, in the form of my
| Invention shown, four elnft actuators, two
of which, on the front side of the engine,
are mdlceted by 5, while the other two on
| the rear SJde of - the engine, are mchcftted
“Each shaft- aetuatm fits into and

1 .Works in a set of grooves 8 and 4: and, trav-
~the pedestals being prowded with suitable |
- bearings a for power shaft 1

‘each groove containing enlargement 2 is

‘produced by epplymo* aApproxi-

“mately triangular end-plates @, @, and
| Intermediate 1eetengulm
1-shaft 1, all three of the
| about the shaft and secured thereto in any
“suitable manner, with their op
| removed one from ‘another to form the 1n-
| tersecting and 111tereommume'1tmg gl ooves
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-[ehng from one to the other end of, say a |
‘groove 3, is there deflected into the other

- here 1eferred to mey be formed 1f the dlem— 1-groove 4, and workmo baeh throuﬂh that. 110 '
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oroove to the opposite end thereof, gives the |

shaft 1 1ts complete rotation. The succes-
sive pushes and pulls of the shaft-actuator
or actuators in said set of grooves effect
the continuous rotation of the shaft: and by
using a plurality of shaft-actuators, suit-
.;Lbly disposed on opposite sides of the shaft,
and working at different predetermined and
proper pon’lts of the different sets of grooves,
the rotation of the shaft is steadily and con-
tinuously effected.

In the preferred construction, the front
shaft-actuators 5 are fixed on a pair of pis-
ton-rods 6, each of which, at COl‘leSpOIldIllD
ends, 1s attached to a p1st011 in a cvlmdel
8, and each of which, at its 0pposﬂ:e ends,
is attached to another piston 7 1n another
cylinder 8. The opposed ends of the pis-
ton cylinders, 1n this particular construction,
are connected by a brace-rod 9 on which the
hubs of the actuators 5, 5 are each slidably
mounted. Consequently:, movement of one
or both pistons 7 in the same direction car-
ries the actuators 5 in that direction and
compels them to 1mpart rotative movement
to the shaft. On the rear side of the present
form of engine, shaft-actuators 5%, 5* are
similarly mounted on similar piston-rods 62,
connecting the opposite pistons of the op-
posite piston cylinders 82, the ends of which
are connected together by the brace-rod 9?
on which the hubs of the shaft-actuators 5
are shidably mounted. By the use of a pair
of piston-rods for each actuator or each pair
of qetuatorsj and by the use of the brace-rod
on which they are mounted, strength and

r1g1dity are given to the engine. The P1s-

ton cylmders 8, 8 and 82, 82, in the form of
my invention shown, are cyhnder% of an
orcinary two-cycle gas engine, which, to-
gether with 1ts mode of 0p61":{Lt1011 will be
1eadﬂy understood by all skilled 1n the art,
the engine being provided with a 'Jroper
and well- lz;nown timing-device B provided
with brushes #’, and a gear & which meshes
with a gear 0’ on shaft 1 which in this case
has two rotations to one rotation of oear D.
All this will be readily understood bV all
skilled 1 the art, without particular de-
scription.

Referring, now, to Kig. 4, the oscillating
shoes 10 are secured to the outer ends of the
shaft-actuators by pintles 11, the shoes being
of a thickness equal to the depth of the
grooves 3 and 4, and being a shding fit
The shoes are flpplounmtehr rec-
tangular 1 plan, and are longer than the
Wldt’l ot the grooves 2 and 4 (whleh are of
equal width, ) so that when a shoe comes to
the intersection of the orooves, the rearward
end portion of the shoe 1s retained i its
proper groove, while 1ts forward end portion

1s passing into the farther portion of the

same groove. (Consequently, the shoe is kept

in 1ts proper groove, and prevented from |

900,101

Jamming 1 the wrong groove, where the
grooves 1ntersect between their end portions.
When a shoe reaches the communicating
groove ends (which in the present form
open out at the end walls of the enlarge-
ments), 1t passes partiallv out of (he
grooves, and being then turned from groove
3 on 1ts pivot into the position shown m
Fig. 4 (at the end of an enlargement 2) i
then in position to continue mto oroove 4.
The turning of the shoes 1s automatical v
accomplished by switches 12 which lie in
the grooves near their communicating ends.
bemo pivoted at 13 in the side-walls thereot.
as Shown., and held 1n the paths of the shoes
by springs 14. The free ends of the switches
are near the points where the grooves run
into one another, and when a “shoe comes
into contact with the inner side of a switeh.
at 1ts butt end portion, the switch is pressec
aslce, against 1ts spring, until the rear end
ot the Shoe passes the switch, when the
switch springs back into the groove for co-
operation with the next appunwlung shoe.
As the pintle of a shoe passes the free end
of the switch, the movement of the latter

towards the 1111dd19 of the groove, turns the.

shoe so that it is free to travel from one
oroove 1to another.

Fig. 4 15 a plan development of the en-
larecements of the shaft provided with
orooves of the character stated, and shows
the shaft-actuator switches with which the
orooves are provided where they run into
one another at the ends of the orooves, and
also shows, 1n different positions, the oscil-
lating shoes with which the groove-engaging
ends of the shaft-actuators are Prov ided for
the two-fold purpose (1) of keeping each
actuator, when it reaches the intersection of
the grooves between the ends thereof, m the
particular oroove in which it is then moving.
and consequent]y preventing the actuator
shoe from trying to pass into the other
intersecting groove, and so running in the
wrong groove; and (2) of deflectine the
actuators, when they reach the communi-
cating ends of the grooves, from the par-
Llcuhl oroove 1n which each shoe is then
running 1nto the other communicating
oroove. I have before indicated mv pr of -
erence tor a plurality of shaft - actuators.
The reason of this is that when two or more
shaft-actuators are working in the grooves
and are one 1n advance of another, as shown.
they give support to the shaft at different
points against lateral strains and effect a
steadiness of the rotating shaft that is very
desirable. Another reason for the plurality
of the shaft-actuators 1s that the power ex-
erted by them, in pushing or pulling, is dis-
tributed on the shaft, and thus enhances the
uniformity and steadiness of its rotation,
As shown, the two shaft-actunators 5, 5 and
the two shaft-actuators 5%, 5% having their
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‘ened, and if : a fracture is present in the shftft-_l-
~ under the plates, the shaft is not llkely to“
50 bre‘tl{ at the said fracture.
~invention lies in the fact that the shaft-
(and each shaft - actuator sepa-
“rately censlctered ) at each stroke of the.pis--
ton give a complete rotation to the shftft |
. fmother is due to the fact that each shait-' |
- actuator, at each endwise stroke of the pis--

b5

60
a power - shaft with reverse intersecting
~ spiral grooves, ‘and to drive the shaft eon~_-f
.tmuously, at one full revolution to each
 stroke of a piston, by a direct connection of |

6

| ectuators D, 5

-Workmo ends S0 dlsposed thet when the
are at the ends of the re-
‘spective oreovee in which: they work and

'- effective push or pull on the walls of the

groove and keep. the shaft in constant rota-
't1011

continuous- 1‘013:11310]11 Therefore I

ately the groove ends and: thereby prevent
the lost 1110t1011 Wthh weuld ocecur 1t only

intersecting spiral grooves.

two enlargements,

produeed if desired, by euttmg

“An important and novel feature ef m

actuators;

ton, traverses the whole length of the inter- |
-seetmﬂ ‘spiral grooves of the shaft. -

as I am informed, I am the first to prov1de

Of course, when the shaft-actuators
5%, 5% are at the ends of grooves, the other
| -shaft actuators 5, 5 are in the 111termed1ate

Of course, the grooves may be
or other-
wise. formmﬂ' them in‘ the body of shaft 1,
‘but in order not to weaken the shaft: byﬁj
 such construction of the grooves, I prefer to |
- strengthen it by producing the grooves by
the deeerlbed arrangement of the plates @, @
and y as already descrlbed By this con-
struction, the shaft is bound. ‘md strength-

other a Ctll‘ttOl may be working mtermedl-' | vent the shaft-actuator from running out of

1ts proper groove where the grooves inter-
| sect:; and means to switch the Sllaft actuator

_.-'from one groove mto the other where the

. In the form of |
. .my mventlon herem set. forth shaft 1 has |
30 eaeh contmmno “inter- |
' _eeetmo* spiral- grooves, and for. the . oT00Vves
~of each enlaroement a pmr of ‘LGtHELtOI‘S one

in advance of the other, is supphed ‘But
 the shaft may have 011137 one or more than*?

85

So far |

jpl ovided _w:Lth bearings for a shaft;
‘bearings;

the rect11111e¢11 1110Vt111e11t of each stroke of
__the piston is converted 111t0 a eomplete rota-
tion of the power-shaft.

are about, ‘to change from one groove into |
‘another, the other: “shaft- actuators 58, 5* are
each between the ends of the p‘trtlculftr
‘grooves.in which they are moving, and con-
St,quently then and thereby e"&:ert thelr- full

The swi tches and shoes set forth are

- What I claim is:— |
1. The combination of a rotatable power-

j'sha,ft or axle provided with reverse, spiral
_grooves whleh intersect between their ends
;and run into each other at their end por-
tions, with a piston-rod, piston and shaft-
_actuator carried by the plston-rod and work-
‘ing in said grooves and compelling one com-

B _plete rotatlon of the shaft at each longitudi-
change from . -one groove into another, the |'n

ex-
emples of many forms of practical devices
“for automatically effecting the passage of
| the shaft - actuators -through their proper
orooves, where the latter 111tereect and for
-'j‘mtomatm‘llly switching the shaft- actuators
| from. one . groove 111t0 another where the
erooves run one into another:;
‘switches and shoes may be dlspeneed with

;_;111 some: construetmns 1f deelred
position between the ends. of the grooves, |

and serve to keep the shaft in its’ “desired |
prefer.
that each portion of shaft 1 which is pro-
~ vided with the intersecting spiral O‘rooves“_;'
~ should have at least one shaft actuator 5
and one shaft-actuator. 52, one in {:LdVELllCB of,'
~ the other, so that when one of them comes
to the end of the. groove and is about to

but the
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al movement of the piston; means to pre-

90

ﬂ'rooves commumeate at the1r end po.rtlons- |

_:_.w1th said switches. |
. 2. The combination of a palr of pedesta,ls .
_-{;prmrlded with bearings for a work-shaft;
‘said bearings; a work- shaft mounted in said
bearings and provided with a- plurality of

_ ::sets ot Teverse, splral 2TOo0Vves Wthh 1N-
two of the enlargements as' requlred or pre- |

- ferred, and-the mtereeetmg grooves of each |
“enlar oement may be engaged by as many |
__Sh‘tft actuators as are found r1,(511111331b1{:: or
desirable. |

tersect between the11 ends and communicate
at their end portions; two pairs of piston-
‘cylinders attached to said pedestals, a- Ppis-
{ ton-rod connecting the pistons of each pair
of p]ston cylmders and a plurality of shaft-
‘actuators one in advance of another and
fixed on eaeh plston -rod and engaging said
,ﬁroovee SRR

‘3. The conlblllatlon of a pair of pedestals
said

gaging sald OTOOVES ;

_ a shaft mounted in sald beal*lno's.
| and prowded with a plurality of sets of re-
| verse, spiral grooves which intersect between
their ends" and communicate at their end
portions; two pairs of piston-cylinders; pis-
|- tons supported by said pedestals; a piston-
Y}‘_Q-srod connecting the pistons of each pair of
Ppiston- cyhnders* a plurality of shaft-actu-
ators one in advance of the other, fixed on
‘each piston-rod and en
| and brace-rods connecting the plston -cylin-

“der weights, the shaft- actuators being slid-
.:. ebly mounted on said brace-rods. I
4. The combination of a power-shaft or
'-zaxle havmg reverse, Splral orooves which in-
| tersect between thelr ends and run into each
other at their end portlons with a piston-
cylinder, its piston and piston-rod; and an
~actuator adapted to engage said grooves-and
‘provided at its therem engaﬂ*mw end w1th an
_.the plston Wlth the sald O'rooves whereby 1 oscﬂlfttmcr shoe |
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9. The combination of a power-shaft or | each other at one end portion and the other 10

axle having reverse, spiral grooves which in-
tersect between their ends and run into each
other at their end portions, with a piston-
. cylinder, its piston and piston-rod; an actu-
ator adapted to engage said grooves and pro-
vided at 1ts therein engaging end with an

oscillating shoe; -and switches mounted in :

—_—tr ——r— et = o —a

sald grooves, one where the grooves run into

1n sald groove where the grooves run into

each other at their other end portion.
In testimony whereof I have affixed my
signature in presence of two witnesses.
Witnesses:
Epwarp S. Bracw,
M. Hersxovirz.



	Drawings
	Front Page
	Specification
	Claims

