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To all whom it MAY CONCErn:
Be it known that I, Harry B. Bairp, a
citizen of the United Sta,tes of Amenca Te-

siding at Detroit, in the county of Wayne.=

and State of Mmhwa,n have invented certain
new and useful Improvempnts in Kxplosive-
Engines, of which the following is a specifica-
tiomn, reference being had therein to the a,c-

- companying drawmgs

10

- This mverntion relates to 1mprovemems 1
internsl combustlon engines of the base com-

presston type in which the explosive charges
are forced into the cylinder under pressure

- by the downstroke of the piston, and the

main object of the invention is to produce a.
very smpie hgh‘t compact and eflicient en-

gine at a mmlmum cost.
A further object of the invention is to in-

 credsethe power and efficiency of the engine
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-.tached dﬂd Fig.

by-the particular construction of piston head
and by the position and location of the ig-

niter, and to simplify and cheapen the con-
struction by operating the circulating pump

and: circuit breaker by a common eccentrm

and to provide certain other new and useful

~deatures m the construction, arrangement
and combination of parts ail as hereinafter
more fully described and particularly pointed
out in the claims, reference being had to the
accompanying drawings, in which i—

Iigure 1, 18 a lonﬂltudmal vertical section
of an engine embodv ng the invention; Fig.
2, a transverse vertical section of the %&me
Fw 3, an end elevation; Fig. 4, a plan view
of the same with the circuit breaker in sec-
tion; Fig. 5, a side elevation of the pump de-

2—z of T Fig. 2

1 represents the engine cy lmder prowdﬂu
with a water jacket 2 3 the closed circular
crank casing mmmumcatum‘ with -the lower

end of the evhndw and wnmh is divided mh

the center of the bearings thereon. for the
crank shaft 4 mto two parts which are

’l**"ﬂaﬂtred and secured together by bolts.

50
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“Hasthe erank on the Cr mlk fshaf connecte md

to tlie piston 6 by a connecting rod 7, and 8 is

a thruast - beamw sleeved on the shaft be-
tween the crank .«md the inner end of the ad-

“Jicent bear ring to take the end thrust of the
shaft.

A vertical passage 9 extends upward
at ‘ofie"side of the cylinder from the crank

case‘and commumcates at 1ts upper end with !

the mterior of the cylinder above the p}.sm‘" Y o1

Speciﬁca.tion of Letters Patent.

port.

181
N
~end of ,is U:ok{: into which the inner en

6, 1s a horizontal section
-throucrh the ene'me cyhnder on the line

_ into 1it.

Patenteﬁ Mcﬁ 3@ 1903
Serial No, 85% ,322

through an intake port 10, to conducb the _

exploswe charges to the cvhnuei, ap*mratus

combustible vapor to sald passage.
The head of the piston is farmed with an
upwardly projecting portion or boss 11, the

vertical side of which oppobwm ‘the inlet pm’t
bhe 1ngoing gas
nto the nppu end of the Pyl;_mdbr an 1d the B

forms a defiector to direct

wall of this vertical side 18 set inward fe form
a notch 38 which gives added space between
the wall and the wall of the ;}T%maer to per-
mit th irece inflow of the gas from the : ,Lnie:

The opposite side ad]m, snt to the
haust port 12 1s formed with a long slant 13

to give free egress tor the proaucts of com—-

S

bustion when the exhaust port 1s opened and

to direct said exhaust toward said p{)rb This™
projecting ezﬂd or boss 1s cast integrai with
the head of the piston and is hollow so that

am" by m@]ee £ g UPY ard from the (,}mndﬂ'
ﬁeﬂ.u info the ) apmqwe chamber, 1t par tmﬂ?

fills said chamber, thus nmmrmih inereasing
80
char U T8 ﬁ"d eﬂ"rew "
Bv loeating t ¢ ﬂpm 4 mhﬁ‘ '

the compression therein and at Lhe saine ‘izlme:.

aives free | INZress :1.01* the
for the exhaust.

not shown, being promded to supply air and -

89
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1t wﬂl ool mmdiy and prevent bmmﬂa out

directly over the 1111& pmt in the screw-

thrﬂacmi opening 14 in the side wall of the
cyinder near its up pper @.ﬂ{a] the Ingoming
charges will be deflected direct] iy over 1ts pro-
3ectuﬂ inner end and tend to keep it ¢lean
and free irom %ot and the ii??'ﬂ;’"’ of the
charges will be insured, as the notely 38, will
form a pocket w ﬂ%ﬂ thu piston is at the

|
oy j

do
ARY

the plug wili project and as this pocket wil

|tameed

contain the richest part of the charge cwin
to the fact that the m}et DOlL ope B “direct

O*Q

h«-*

Decured to one of m outwar diy exte nd*m
hubs of one of the bearings for the ¢ _Lu;._“_ |
-snall 18 a 2 pump eylinder 15 i )‘iﬁ{md ab 1ty
lower end with 1@@1311‘" extending legs 16
which are urir“ed to form a seat.to {if over
the bearimg with their e: da' engoaging the
upper side of the Iaterally extending ftange

o
of the bearing and secured in zﬂ ace by im.
17 extending Thy ough the le% and flandes &
secure the pump in place and & also to hold ’m
parts of the bearing together.
end the pump cy linder is provided withopen-
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At its low er -

ngs to recelve p1pes 18 leading to the SOUTCE

os_ “water supply and water ]ackea [ the en-
ne cyinder, and these plpes aTe pmw_&ed
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with check valves, not shown, which cause

the water to be drawn from the source of

- supply by the pump through one of said

pipes and to be discharged through the other

pipe. A piston 19 in the pump cylinder ex-

tends through a suitable stuffing box on its

“upper end and 18 pivotally attached to an ear
on a rotatable sleeve 20 carried by a fixed

laterally extending arm 21 secured to the ec-

10 centricrod 22 of an eccentric 23 on the crank-
- shaft.

guided 1n a sleeve 24 which 1s provided with
an integral laterally extending pin 25 exter-
nally screw-threaded to engage an internally
screw-threaded boss 26 projecting from the
side of the cylinder and the extreme upper
end of said rod isreduced and on this reduced
rod is secured a contact roll 27 adapted to
~ engage a ball contact 28 carried by a hand
lever 29 pivoted to turn upon a bolt 30
~ screwed 1nto an opening in the engine cyl-

inder. The lever 29 is provided with a lat-
erally extending arm 31 having an opening

and in this opemmnyg 1s secured an externally
screw-threaded tube .32 by means of jam-

nuts 33 engaging insulating washers 34 inter-

posed between the nuts and the arm. The
- tube is of considerably less diameter than the
- diameter of the hole in the arm so that 1t is
thoroughly insulated from said arm by the
washers and air space. One end of the tube
"1s contracted to form a seat for the ball con-
tact 28 which 1s within the tube and said ball
18 held against 1ts seat with one side project-

1ng from the end of the tube, by a coiled |

sqring 35 interposed between the ball and a
p
the spark plug is attached to said tube and

10 the other terminal to the engine, in the usual
~manner, and the lever 29 is held i1n the posi-

tion to which it is turned on its pivot bolts |

30 by a spring actuated pin 36 engaging a

series of notches 37 in the side of the cylinder

wall. . | _ ’
- A very simple and efficient means for ad-
vancing or retarding the spark 1s thus se-

“cured as by moving the handle lever upb Olli
a

down the contact between the roll and

50 will be made and broken earlier or later in

relation to the position of the piston.

- Having thusfully described my invention, -
what I ¢laim 82— - .
- 1. The combmation with a vertical cylin-

i der, a piston in said cylinder, a crank-shaft

and a crank on said shaft eonnected to said:

piston, of an eccentric on the crank-shaft, an
upwardly extending eccentric rod, a pivotally
supported guide In which the upper end of
the rod slides and upon which 1t rocks, a con-

tact adapted to be intermittently engaged

by the upper end of said rod, and a pivoted
lever to which the contact is secured adapted

‘to be turned to move the contact in relation

85. to'the upper end of the rod.

The upper end of the eccentric rod is

ug in the opposite end of the tube. One
terminal of an electric conductor leading to

887,749

2. IThe combination with a *v‘&ri.:iqal-cyﬁn—.

‘der, a piston in said cylinder; & crank-shaft

and a crank on said shaft connected to said
piston; of an eccentric on the crank-shaft,
an upwardly extending eccentric rod, a guide

- for-said ro givoted to turn upon a horizon

tal pivot an throﬂgh‘which the rod is free
to slide, a contact adapted to be engaged by

the upper end of said rod, and a lever pivot-
ally attached to the cylinder, adapted to
| carry the contact and to be turned to change

the relation of the contact to the rod.

- 3. The combination with a vertical cylin-
der, a piston in said cylinder, a crank-shaft,
and a crank on said shaft connected to said
piston; of an eccentric on the crank-shaft,
an upwardly extending eccentric rod, means
secured to the cylinder for guiding the rod
in its longitudinal movement and pivotally
supporting the same to turn upon a horizon-
tal pivot, a lever pivotally supported by the
cylinder to turn upon a horizontal pivot, &

| contact carried by said lever, means for se--
curing saild contact to tue lever and insulat- ~

ing the same therefrom, and a contact roll on.
the u%];ler end of thé eccentricrod.” -~ =
4. The combination with a vertical cylin-

der, a piston in said cylinder, a crank-shaft;

and a crank.on said shaft connected to the
piston; of an eccentric on the crank-shaft,
an upwardly extending eccentric rod, an in-
ternally screw-threaded bossonthecylinder, a
sleeve on the eccentric rod having a laterally
extending screw-threaded pin to engage said -
boss, a contact roll on the upper énd of the

‘rod, a lever pivoted to the side of the cylinder

upon 8 horizonal pivot, a tube carried by said
lever and 1nsulated therefrom, a contact ball
in sald tube, a spring in the tube {o engage

the ball and hold the same to its seat at one

end of the tube in'a position to be engaged
by the contact roll, and means for holding the

| lever in the position to which it is turned;

. 5. The combination with a vertical cylin-

- der, a piston on said cylinder, a crank-shaft
-and a crank on said shaft connected to said

piston; of an eccentric on the shaft, an eccen-
tric rod, means for guiding and pivotally
supporting the upper end of said rog, a lever
pivotally atta,che(f to the cylinder by a hori-

than said opening having an internal ball seat
at one end thereof, a contact ball in said tube,

@ spring in said tube engaging the ball to hold
the same 1n contact with said seat, binding .-~
nuts on the tube at each side of the arm, in-

sulating washers between the nuts and arm,

and a spring actuated pin on the lever enga%-_

ing & series of notches in the side of the ¢
inﬁer.- | S .

6. The combination with a cylinder, an air
tight. crank case provided with laterally ex-

tending bearings and madein halves provided -
| with flanges, and a crank-shaft in said bear- 13¢
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| zontally extending bolt, an arm on said lever

having an opening, a tube of lesser diameter
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_'.illgs ;""of 8 Eiston in said cylinder, a water | to the amj piston, a contact roll on the up-
jacket fok the cylinder, a pump _cy‘l'mder con- i per en of the rod, a lever pivotally attached 15

nected to the water jacket, arms “n the lower | to the engine cylinder, a contact carried by

~ end of the pump eylinder to seat upon one of | said lever to which one terminal of an electric
the shaft bearings and Test upon the flanges, circuit for the spark plug is attached, and

bolts tu secure the arms and flanges'together, | means for holding said lever in its adjusted
a piston in the pump cylinder, an eccentric position. 20

on the crank-shaft, an eccentric rod, a guide | In testimony whereof I afhix my signature

sleave for the upper end of said rod provided | 1n presence of two witnesses. _
with a laterally extending pin, & boss on the ' HARRY D. BAIRD.

engine cylinder to receive sald pin, & laterally |  Witnesses:
extending arm on the eccentric rod, a sleeve Harry M. LioK,

on said arm having an ear pivotally attached | Orto F. BARTHEL.
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