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so more specifically described, illustrated in the | bewrmg-smd 11 and shatt 9.

No. 782.502.

UNITED STATES

Patented February 14, 1S085.

PateNT OFFICE.

WILLIAM B. HAYDEN,

OF NEW YORK, N. Y.

ATTACHMENT FOR EXPLOSIVE-ENGINES.

SPLCIFICATION forming part of Letters Patent No. 782,502, dat:d February 14, 1905,
Application filed February 15,1904, Serial No, 193,621,

To all whom it may coreceri:

Be 1t known that I, Winriam B. Haypen, a
citizen of the United States, residing at New
York city, in the county of New York anc
State of New York, have imnvented new and
useful Improvements in Attachments for Kx-
plosive-Kngines, of which the following 1s a
specification.

This invention relates to attachments for
explosive-engines of the class in which is em-
ployed an electrical sparking device for the
explosive mixture.

Primarily the invention resides in & con-
necting means between the generator and the
cneine, and aims particularly to obtain an

“equal regularity of the speed of the genera-

tor-shatt, as well as obtaining a steady and
continuous rotary motlon of the generator-
shatt, whether the power-transmitting means
for said shaft be a reciprocating or a rotary
one, sald means being further adapted to pre-
vent sudden shocks to the generator and also
enabling the storing up ot suflicient power
so that the generator can be operated in ad-
vance of 1ts operation by the engine, as well
as obtaining the operation of the generator
1n one direction whether the engine isreversed
or running ahead. |

The 1nvention further aims to provide
means for automatically throwing out of op-
eration the generator when the engine is rac-
ing and to further provide means to permit
of operating the generator manually, so that
the generator can be operated in advance of
the engine to obtain sufficient electrical en-
ergy to form a spark, so as to 1gnite the ex-
plosive or combustible mixture at the proper
moment to prevent prematme explosion and

S'Jaltll’]ﬁ

The invention further aims to provide new
and novel attachments for obtaining the ob-
jects hereinbefore set forth and which shall
be simple in construction, strong, durable,
efficient 1n use and operation, and. compara-
tively inexpensive to set up.

With the foregoing and other objects in
view the 1nvention consists in the novel com-
bination and arrangement of parts hereinafter

l accompanying

the kicking back of the engine when H]ltl.:lHV |

drawings, and particularly
pointed out in the elaims hereunto appended.

In deseribine the invention in detail refer-
ence 1s had to the accompanying drawings,
forming a part of this specification, wherein
like reference characters denote eouesl)ond
ing parts throughout le several views, 1n
which—

Figure 1 1s a top plan view of the engine
with the attachments applied thereto.
9 is a side elevation ot a portion of the attach-
ments, showing a means for manually operat-
ing the generator, a part of the coupling de-

vice, and one form of power - transmitting

means between the coupling and the engine.
Fig. 3 is a sectional elevation of the yielding
coupling device. Fig. 41llustrates a modified
form of power-transmitting means between
the engineand the couplmu Fig. 5 18 a sec-

tional detail elevation of one form ofa QOVern-

ing device, and Fig. 6 1s a sectional detail ¢le-

‘vation of one form of a band-brake.

Referring to the drawings by reference
characters, 1 denotes an electrical generator;
9. 1ts shaft; 3, a governing device mounted
on one end thereof, and 4 a pinion mounted
ont the other end of the generator-shatt 2.

The reference character 5 denotes the en-
oine, 6 the engine-shaft, and 7 8 sparking-cir-
cuit wire connections between the oenemtm

and the engine.

The ymldmg coupling device between the
oenerator and the engine consists of a shaft
9. having a socket 10 formed in one end there-
of, and into said socket extends a bearing-
stud 11, upon which 1s fixed, as at 12, a gear
13. The gear 18 is connected to t,lle shatt 9

through the medium of a coil-spring 14, sur-

rounding a portion of the shaftt 9 and the hub
of the gear 13. One end of the spring 14 1s
connected, as at 15, to the gear 13, and the
other end is attached, as at 16, to the shatt 9.
Interposed between the pinion 4 (as well as
meshing therewith) and the gear 13 (as well
as meshing therewith) is a train of multiply-
ing-gearing 17. The pinion 4, gear 13, and
oeartng 17 may be of any suitable form or
construction, and the gearing 17 may be sup-
ported 1n any Smtq,ble manner, as well as the
Fixed upon the
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shatt 9 1s a toothed wheel 18, which can be
manually operated, so as to rotate the shaft
9. Sald wheel 18 ismanually operated through
the medium of a hand-lever 19, loosely mount-

ed upon the shatt 9 and which carriesa spring-
actuated lever-and-pawl connection 20. It
will be evident that when the lever-and-pawl
connection 20 1s normally operated the pawl
of sald connection will engage in the teeth of
the wheel 18, and then by oscillating the lever
19, which carries the lever-and-pawl connec-
tion 20 therewith, motion will be imparted to
the wheel 18, which in turn will operate the
shatft 9, winding up or increasing the tension
of the spring 14, the latter in turn rotating
the gear 13, the latter imparting movement
to the gearing 17, which in turn will rotate the
pinion 4, thereby Imparting motion to the
gener ator-shatt 2.

In Fig. 2 of the drawings is shown a recip-
Iomtmg power tr'a.nsmlttlng means between
the engine-shatt and the shaft 9, and said
means comprises a hanger 21, loosely mount-
ed upon the shaft 9. Said hanger 21 at its
lower end is substantially yvoke-shaped, as at
29, tor partly surrounding the toothed wheel
18, and said yoke-shaped portion 22 of the
hanger 21 carries a dog or pawl 23, which is
supported therein through the medium of the
pin 24. The pawl or dog 23 isadapted to en-
oage 1n the teeth of the wheel 18 for impart-
ing motion thereto. The hanger 21 is adapt-
ed to be oscillated, so that such action of the

pawl 23 as just stated will take place. The
osclllations of the hanger 21 are obtained

through the medium of a reciprocating rod
25, connected at one end to an eccentric 26,
mounted on the engine-shaft 6, and at its other
end to a wrist-pin 27, secured to the hanger
21. From the construction just set forth it
1s evident that when the engine 1s operated
the rod 25 will be reciprocated through the
medium of the eccentric 26 and oscillate the
hanger 21, which will carry the pawl 23 there-
with, so that said pawl 23 will engage in the
teeth of the wheel 18 and rotate the same in
one direction, thereby imparting a rotary
movement to the shaft 9, and said movement
of the shaft 9 will transmit motion in the
manner as hereinbetfore set forth to the gen-
erator-shaft 2. ,

The means for discontinuing the operation
of the generator when the engine is racing
comprises an automatically - movable releas-
ing-arm 28, which is adapted to be slid in the
path of the pawl 23 and engage said pawl 23,
so as to cause the same to ride over and not
engage 1n the teeth of the wheel 18, and con-
sequently the motion 1mparted to the wheel
18 through the medium of the pawl 23 will
be discontinued. For moving the pawl 28 so
as to ride over the teeth of the wheel 18 the
pawl 23 1s provided with a protuberance 29,
adapted to be engaged by said arm 28, there-
by rocking the pawl 23 to such a position as

782,502

to cause 1t to ride over the teeth of the wheel
18. The arm 928 1s shid 1nto the path of the
pawl 23 through the medium of a rock-shatt
30, rocked by means of an actuating-arm 31,

ca,llled by the governor 3,when the %peed 01
the Henemtm exceedsa a certain pointor when

the engine 1s racing. The action of the gov-
ernor 3 under the conditions just set forth is
such as to cause the actuating-arm 31 to rock
the shaft 30 and slide the arm 28 in the path
of the protuberance 29 of the pawl 23.

In Fig. 2 is shown a means for preventing

back rotation of the toothed wheel 18, and
sald means consists of a pawl 32, mounted
upon the standard 33. The pawl 32 also acts

1n conjunction with a suitable braking mecans
| 34 for the generator-sha:

_ 't 2. Inthis particu-
lar 1t will be stated that when the shaft 9 1s
operated the tension of the spring 14 will be
increased, and if the engine 1s stopped the op-
eration of the generator will be wntmuu] for
a certaln length of time, 1n view of the encroy
stored 1n the spring 14; but it dﬂ.sa been found
advantageous that upon the stopping of th
engine 1t 1s well to stop the operation of th

e
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in the spring 14, and this operation is O]-)L-:Llllu_l
by means of any suitable braking device, as
indicated by the reference character 34, oper-
ated by the brake-lever 34*.  When the brake
1s applied to the generator-shaft, back rota-
tion of the toothed wheel 18 1s prevented
through the medium of the pawl 32. When
the brake is released before the engine is
started, 1t 1s evident that suflicient energy is
stored 1n the spring 14 so that the genecrator
will be operated 1n advance of the engine. 1t
may be well to state that the engine may be
started 1n any suitable manner.

In Fig. 4 of the drawings is shown a modi-
fied arrangement for connecting the shaft 9
with the engine, and this modified arranyge-
ment is termed a “rotary” one and consists
of the sprocket-wheel 35, carried by the engine-
shatt, and a sprocket-wheel 36, carried by but
loose upon theshaft9. The wheels 35 and 86
are connected by a chain 37. The wheel 36
and shatt 9 are provided with a pawl-and-

ratchet mechanism 38 for driving said shaft.
Back rotation, asin the other structure, 1s pre-
vented through the medium of the p.:Lwl 3% en-
oaoine the wheel 18.

In Fie. 5 1s shown one form of a govern-
1ng device and which consists of a disk wheel
40, secured to the shaft2 and revolving there-
with, friction-levers 41, pivoted to the wheel
40, as at 42, and revolving with said wheel 40,
pulling-springs 43, connected at one end to
the wheel 40 and at their other ends to the le-
vers 41 for retaining sald levers 41 normally
against the stops 4[4, and a band-wheel 45,
loosely mounted upon the shatt 2 and inclos-
ing the levers41l. The band-wheel 45 carries
the arm 31, which 1s connected to the shaft
30, as at 46. A pulling-spring 47 is provided
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to retain the arm 31 against a stop 48. The
operation of the governing deviceissuch that

when the generator reaches its maximum

speed the levers 41 engage the band-wheel 45,
causing the same to travel therewith and op-
erating the rod 31, thereby actuating shaft 30
in a manner as hereinbefore referred to.

In Fig. 6 of the drawings the form of band-
brake illustrated consists of a disk 49, fixed
to the shaft 2 and inclosed by a band 34. The
band 34 is fixed at one end. as at 50, and con-
nected at its other end, as at 51, to the brake-
lever 34"

The interposition of the gearing 17 between
the spring 14 and the generator is for the pur-
pose of obtaining the proper speed of the gén-
erator for a low-speed or other form of en-
oine, as well as obtaining the necessary speed
of the generator for initially starting the same
by the manual operation hereinbetore set
forth without much effort on the part of the
operator when oscillating the lever 19, for the
reason that but-a few oscillations of the lever
19 are all that is needed when 1t 1s necessary
to initially start the generator or start the en-
oine.

By the employment of the yielding spring
connection 14 in the manner as set forth 1t
has been found that the said spring connec-
tion acts to ward off sudden shocks to the gen-
erator and also obtains a steady and continu-

ousmotion, as well as equal regularity in speed
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of the generator-shatt. The spring connec-
tion, tocrether with the other partsof the coup-
ling means between the generator and the en-
oine, will also cause the operation of the gen-
erator in but one direction whether the engine
is reversed or running ahead.

The means hereinbefore set forth for throw-
ing the generator out of operation when the
engine Is racing also acts as a means to throw
the generator out of operation when the en-
gine 1s going at such a rate of speed as would
be injurious to the generator. In this par-
ticular the governing device will act uponthe
arm 28 in the manner ashereinbefore set forth,
consequently disconnecting the power-trans-
mitting means-from the engine to the shatt 9.

It is thought the many advantages of the
foregoing invention can be readily understood
from the description thereof, taken in connec-
tion with the accompanying drawings, and it
will furthermore be evident that changes, va-
riations, and modifications can be resorted to
without departing from the spirit of the in-
vention or sacrificing any of its advantages,

and I therefore do not wish to restrict myself |

to the details of coanstruction hereinbefore de-

‘seribed and as set forth in the annexed draw-

ings, but reserve the right to make such
chano*e% variations, and mOdIﬁCdtIOHS as come
proper Ior the adaptation of the invention to
any usages for which it may be employed,
said changes, variations, and modifications to

L5

come properly within the scope of the protec-
tion prayed.

Havinge thus fully deseribed my 1111?@11131011
what I claim as new, and desire to secure b\
Lietters Patent, 1s—

The combination of an electrical gener-
ator, a gearing for operating it, an engine for
operating the gearing, a rotatable spring con-
nection between the engine and gearing for
operating the latter, said connection operated
by the engine and adapted when operated to
store up energy, means for ciscontinuing the
operation of the generator and said gearing
in advance of the discontinuing of the opera-
tion of the engine, thereby storing up energy
in said connection, and means to release the
oenerator so as to cause it to be operated by
the energy stored in said connection.

The combination ot an electrical gener-
ator, an engine, a spring coupling device be-
tween said engine and generator for operating

the latter when the engine is operated, and
means for ‘f'_ntelmlttently disconnecting the
ogenerator from the engine when the engine 1s
racing so that the speed of the generator will
not rise above a certain maximuim.

3. The combination with an electrical gen-

erator and an engine, of a yielding coupling
device between the engine and generator for
operating the latter when the engine is oper-
ated, and means for storing energy in the
couphna device when the engine 1s stopped
so as to operate the generator in advance of
the operation of the engine.

4. The combination with an electrical gen-
erator, and an engine,of amultiplying-gearing
for operating said generator, a ylelding coup-
ling device between said engine and said gear-
ing for operating the latter when the engine
is operated, and means for storing energy 1in
sald coupling deviece when the engine 1s
stopped to permit of operating the generator
in advance of the engine.

5. The combination with an electrical gen-
erator and an engine,of amultiplying-gearing
for operating said generator, a yielding coup-
ling device between said engine and said gear-
ing for operating the latter “when the e eneine
is operated, means for storing energy in “said
coupling device when the engine 1s stopped
to permit of operating the generator in ad-
vance of the engine, and a manually-operated
means for operating said coupling device,
causing thereby the operation of the genecra-
tor in advance of the engine.

6. The combination with an electrical gen--

erator and au engine, ot a multiplying-gearing
for operating said generator, a vielding coup-
ling device between sald engine and said gear-
ing for operating the latter when the engine
is operated, means for storing energy in said
coupling device when the engine 18 stopped

- to permit of operating the generator in ad-

vance of the engine, a manually -operated
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means for operating said coupling
causing thereby the operation of the genera-
tor in advance of the engine, and means for
intermittently disconnecting the generator
from the engine when the engine is racing so
that the Speed of the generator will not rise
above a certaln maximum.

7. The combination of an electrical gener-
ator, an engine, a rotatable combined energy-
storing and coupling device between said en-
oine and the generator for operatinge the lat-

~ter when the engine is operated, said device
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65 from said coupling device, a toothed wheel |

acdapted to be operated by the engine and when
operated storing energy, means for discon-
tinuing the operation ot the said device and
generator in advance of the discontinuing of
the operation of the engine, thereby storing
up energy 1n sald devme., and means for re-
leasing said device, causing thereby the oper-
ation ot the ﬂeneratm mdependently of the
engine.

3. The combination with an electrical gen-
erator and an engine, of a yielding coupling
device gearing with the generator and suitably
connected with the engine and adapted when
the engine 1s operated to have movement im-
parted thereto, causing thereby the operation
of the generator, said device consisting of a
shaft rotatably connected with the engine and
having a socket formed in one end, a bearing-
stud extending 1n said socket, a gear fixed to
sald bearing-stud, a spring surrounding said
shaft and having one end connected to said
cear and 1ts other end connected to said shaft,

combined with means for manually operating
e oljemtion of |

saicl device, causing thereby t
the generator independent of the engine, said
means consisting of a toothed wheel fixed to
said shaft, a lever-and- pawl connection engag-
ing with said wheel for rotating it, and a leve
loosely mounted on the shaft and carryine
said lever-and-pawl connection.

9. In combination an electrical generator,
an engine, a rotatable yielding coup]ma de-
vice gearing with the generator and adapted
to operate it, an OSC[“‘l-tOI_V-h‘LI]gBI suspended
from sald coupling device, a toothed wheel
fixed to said coupling device, a pawl carried
by sald hanger and adapted to engage with
said toothed wheel for rotating 1t, causing
thereby the rotation of said levwe 8 recip-
rocatory connection between said h‘mgel and
the engine for 1mparting oscillation to the
hanger when the engine 1s operated, and means
for intermittently throwing said pawl out of
engagement with said wheel todiscontinue the
operation of the coupling device when the en-
glne 1s racing or running at such a rate of
speedt that would cause the speed of the gen-
erator to rise above a certain maximumn.

10. In combination, anelectrical generator,

‘an engine, a rotatable yielding coupling de-

vice gearing with the generator and adapted
to operate it, an oscillatory hanger suspended

device |

by

- ating the gene

- other
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fixed to said coupling device, a pawl carried
sald hanger and adapted to eneage with
said toothed wheel for rotating it, causing
thereby the rotation of said device, a recip-
rocatory connection between said hanger and
the engine for Imparting oscillation to the
hanger when the engine 1s operated, means for
intermittently throwing said pawl out of en-
oacement with said wheel to discontinue the
operation of the coupling device when the
engine 18 racing at such a rate of speed that
would cause the speed of the generator to rise
above a certain maximum, and means for pre-
venting back rotation of said toothed wheel.

11. In combination with an electrical gen-
crator and an engine, of a rotatable shaft, a
toothed wheel carried by the shaft, a connec-
tion between said wheel and said engine for
imparting motion to the shatt when the en-
gine 18 operated, a train of gearing for oper-
rator, a wddnm connection be-
tween the shaft and oearing causing thereby
the operation of the Latter : and means for au-
tomatically discontinuing the operation of said
wheel when the generator is operating at too
oreat a speed.

12. In combination with an clectrical gen-
erator and an engine, of a rotatable shaft, a
toothed wheel culmd by the shaft, a connec-
tion between sald wheel and said engine fou
imparting motion to the shaft, a train of pear-
ing for operating the generator, a yielding
connection between the shaft and gearing,
causing thereby the operation of the ldtt(}l
and means for automatically (h..sa(,outlnm_ng
the connection between the engine and wheel
to discontinue the operation of the shatt.

13. T'he combination with an electrical gen-
erator and an engine, ot a rotatable s h{Lle a

oearing tor olJemtmg the generator, a spring

connected at one end to sald shaft and at its

other end to said gearing for operating the

latter when the shaft is operated, a toothed
wheel carried by the shaft, a connection he-
tween said wheel and engine for imparting
motion to the shatt, and means for storing the
tension of said spring when the engine is
stopped to permut of operatine the eenerator
In :;1(1 ance of the engine.

The combination with an electrical gen-
emtm and an engine, of a rotatable .lmtt, 3]
gearing for operating the generator, aspring
connected at one end to said shatt and at 1ts
end to said gearing for operating the
latter when the shaft 1s operated, a toothed
wheel carried by the shaft, a connecetion be-
tween said wheel and engine for imparting
motion to the shaft, means for storing the ten-
sion of sald spring when the engine is stopped
to permit of operating the generator in ad-
rance of the engine, and means for automatic-
ally disconnecting the sald connection means
between the engine and the wheel to discon-
tinue the opua.tlon of the shaft.

15. The combination of an electrical gen-
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erator, an engine, a yielding coupling device

interposed between the generator and engine
and adapted when operated to impart move-
ment to the generator, a' connection between
the engine and said yielding coupling for op-
erating the latter and the generator in one di-
rection whether the engine is reversed or run-
ning ahead, and means for storing tension 1n

said coupling device when the engineisstopped
to permit of operating the generatorindepend-

ently of the engine.

16. The combination of an electrical gen-
erator, an engine, a yielding coupling device
interposed between said generator and engine
and adapted when operated to impart move-
ment to the generator, a reciprocatory con-
nection between the engine and said yielding
coupling for operating the latter and the gen-
erator in one direction whether the engine 1s
reversed or running ahead, and means for stor-
Ing tension in said device when the engine 1s
stopped to permit of operating the generator
independent of the engine. .

17. The combination of an electrical gen-
erator, an explosive-engine, an igniting device
suitably connected with the generator and with
the engine, a yielding coupling device inter-
posed between said generator and engine and
adapted when operated to impart movement
to the generator, causing thereby the sparking
of said 1gniting device, a reciprocatlng con-
nection between the engine and said yielding
coupling for operating the latter and the gen-
erator in one direction whether the engine 1s
reversed or running ahead, and means for
storing tension in sald coupling when the en-
gine is stopped to permit of operating the gen-
erator in advance of its operation by the en-
gine, causing thereby the operation of the
spar kmﬂ’ demce and the operation ot the en-
oine.

~18. The combination of an electrical gen-

erator, an explosive-engine, anigniting demce

suitably connected with the generator and with
the engine, a yielding coupling device mter-
posed between sald generator and engine
adapted when operated to 1mpart movement
to the generator, causing thereby the sparking
of said 1oniting device, a reciprocatory con-

nection between the engine and said yielding

coupling for operating the latter and the gen-
erator in one direction whether the engine 1s
reversed or running ahead, means for storing
tension in sald coupling when the engine 1s
stopped to permit of operating the generator
in advance of its operation by the engine,
causing thereby the operation of the sparking
device and the operation of the engine, and
means for manually operating said coupling
device independently of the engine, causing
thereby the operation of said generator and
sald sparking device to start the engine.

The combination of an electrical gen-
erator, an explosive-engine, a yielding device

=

interposed between sald generator and engine
and adapted when operated to impart move-

ment to the generator, an igniting device suit-

ably connected to the generator and the en-
oine, a connection between the engine and said
yvielding coupling for operating the latter and
the generator, causing thereby the operation
of the igniting device, and means for storing
tension in said coupling device when the en-
oine 1s stopped to permit of operating the
generator, causing thereby the operation of
the 10'1111311‘10 device and the starting of the
engine.

20. The combination of an electrical gen-
erator, an explosive-engine, anigniting device
for said engine operated by the generator, a
spring coupling member between said engine
and generator for operating the latter when
the engine is operated and means for locking
the generator when the engine is in motion
causing thereby the storing of energy in said
member and the discontinuing ot the 1gnition,
said means when released adapted to cause the
operation of the generator by the energy
stored in said member, the operation of said
ioniting device by the generator, the starting
of the engine by said igniting device and the
operation of the said member by the engine,
thereby continuing the operation of the gen-
erator.

91. The combination with an electrical gen-
erator and an engine, of a rotatable shaft, a
toothed wheel carried by the shatt, a connec-
tion between said wheel and said engine for
impartine motion to the shatt when the engine
is operated, a train of gearing for operating
the generator, a yielding connection between

the shaft and gearing causing thereby the op-

eration of the latter, means for automatically
discontinuing the operation of said wheel when
the generatorisoperating at too great a speed,
and means for preventing back rotation of
sald toothed wheel.

29. In combination with an electrical gen-
erator and an engine, ot a rotatable shaft, a
toothed wheel carried by the shaft, a connec-
tion between said wheel and said engine for
impartine motionto the shaft, a train of gear-
ing for operating the generator, a ylelding
connection between the shaft and gearing,
causing thereby the operation of the latter,
and means for automatically discontinuin o the
connection between the engine and wi eel to
discontinue the operation of the shaft, and
means for preventing back rotation of said
toothed wheel.

In testimony whereof I have hereunto set

my hand 1 presence of two subscribing wit-

Nesses.

WILLIAM B. HAYDEN.

Witnesses:
Franors W. LUNGSTOOTH,
Ricuarp M. HoUSTETTER.
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