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JFFICE.

JOHN JOHNSON GULDHAUG, OF STOUGITON, WISCONSIN, ASSIGNOR OF
ONE-HALF TO LEVI KITTILSEN, OF SAME PLACE.

MOTOR.

SPECIFICATION forming part of Letters Patent No. 515,674, dated February 27, 1894,

ﬂpplicatiﬂn filed May 20, 1893. Serial No. 474,864, (No model.)

To all whom it may concerm:

Be it known that I, JOEN JOHNSON GULD-

. HAUG, acitizen of the United States, and a resi-

IO
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dent of Stoughton, in the county of Dane and
State of Wisconsin, haveinvented certain new
and useful Improvements in Motors; and I do

herebydeclarethat the followingisafull,clear,

and exact description of the invention, which
will enable others skilled in the art to which
it appertains to make and use the same, refer-

~ ence being had totheaccompanyingdrawings,

which form a part of this specification, and in
which— o S

- Figure 1is a perspective view of my motor,

complete. Fig.2 is a perspectivedetail view,
on an enlarged secale,of the lower part of the

air reservoir, with its furnace, igniting appa-

ratus, and the mechanism for operating the
same. Fig. 3is a sectional view,on a vertical
plane, throngh the middleof theair or vacuum

cylinder with its enlarged air chamber, water

tank or reservoir, vertical water pipe, and the
furnace appertaining totheair cylinder. Fig.
4 1is a sectional detail view, on a vertical plane,
of the upper automatic valve appertaining to
the water feed-pipeand watertank. Fig.5isa

vertical sectional view through the middle of |
the oil-tank which supplies the furnace. Fig.
6 is a detail view, in perspective, of the sliding -
air-valve at the top of the air or vacuum cyl-

inder. Fig. 7isa transverse sectional view of

thesame. Fig.Sisan end elevation of the mo-

‘the igniting apparatus and its tank. Figs.
10 and 11 are detail views of the cams T and
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tor. Fig. 9isa vertical sectional view through

U (to be hereinafter described), and the
spring-actuated tappets which engage with,
and are operated by, sald cams.
detail view of the toothed rack and pinion
for operating, intermittently, the iguniting de-
vice; and Fig. 13 is a sectional detall view,
on a horizontal plane, through the furnace
with its air-tight door or valve; the dotted

lines indicating the position of the door when
open toadmitthe burnerof the intermittently-

operating igniting-device.

“Like letters of reference denote correspond- _
| | right shaft O,inserted through a vertical tubu-
lar bearing o on one side of the air chamber

ing partsin all the figures.

This invention relates to hydfe-pneuma‘cic
motors for operating machinery of any kind,

and consists in a novel combination of a

tight when the door is shut.
Hig. 1218 a

water wheel, an upper water tank or feeding
reservoir, a lower discharge tank or receiving
reservoir, and a vacunm apparatus adapfed,
by atmospheric pressure, to lift a column of
water from the lower to the upper reservoir,
whereby I construet a prime mover, which
may be used for turning a shaft, and thereby
impart motion to machinery,in the same man-
ner as a steam-engine or any other form of
prime mover, but at a greatly reduced cost

as compared with the expense of running a

steam-engine, electric motor, or any other
form of artificial power now in use, which,
directly or indirectly, depends upon the. con-
samption of coal or other fuel to furnish th

‘motive power., .

Referring to the drawings, the letter A de-

notes the base of the machine, which forms a
| shallow tank, B, and supports two pillars, C
(J,the upper ends of which are provided with
journal boxes, D D, in which the main shaft,
E, of the over-shot water wheel E is journaled. .

At one end of the tank is a raised platform,

G, upon which is erected a tall hollow cylin--

der I, the lower partof which, resting on the

having an opening or inlet J, closed by a
hinged door K.

by an annular rim or flange J’, the face of

which is gronnd perfectly smooth and even so
as to form an air-tight joint or closure with

t the hinved door K. Or, if preferred, the an-
nular rimm J’ may be provided with an elastic

packing or gasket of asbestus or other elastic
material that will resist the action of heat, so

55
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platform, forms a furnace or fire-chamber, I,

The opening J is encircled

30

that the inlet J will be closed practically air- .

'T'ite upper end
of the vertical cylinder I supports an air
chamber H’, the outside of which is encircled

9:0

by a water tank L, placed a short distance be-

low 1t. | | |
In the top of the atr cylinder H is an open-

ing 5, which may be closed praectically air- = - -

ticht by a valve M, sliding in the

| , , parallel
ways m m, and articulated by a short con- -
| necting-rod n to an arm N, the other end of

95

which is fastened at right angles in an up- -

- 1Q0

H’ and passing through the bottom of the -

water tank L.
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valve M, as follows: At one end of the plat-

form G is hinged, at g, a vertical arm V,
which is forced by a spring, v, against the
cam I, so that its tappet or projection V’ will

bear at:all times against the periphery of the

cam. To the upper end of this hinged arm
V, above its tappet, is articulated a rod W,
the farther or free end of which forms a

toothed rack, W/, the smooth side of which

plays horizontally in a stationary guide w,
while its toothed side engages a pinion x on
the tnbular stem X of the igniter. This de-
vice consists of a vertical tube, the upper end
of which is pivoted 1n an arm or bearing

which projects laterally from the vertical air

cylinder I, while its lower end (see Fig. 9)
extends loosely down into the oil reservoir
X’, below platform G, through an openingin
the top of said reservoir, so that a reciproca-
tory rotary motion may be imparted to the
vertical tube X. On one side of this tube is
a projecting tubular finger, Y, through which
the wick Y’ projects; the lower end of the
wick dipping into the oil reservoir X’.
wick-tube Y is so bent and arranged that,
when the door K of the air or vacuum cylin-
der H is opened, it will, by the part-revelution
of tube X, be projected with its free end

through theopeningJ into the furnace-cham- |
ber.I in the lower end of the cylinder, as
‘shown in dotted lines in Fig. 13. In other

- words, this tubular finger Y, with its wick Y’

The

the ignited burner Y through the open door -
{ into the furnace or fire-chamber in the bot-

tom of the vacuum eylinder H, where it is

kept for an instant only (just sufficient to
touch and ignite the inflammable material
with which it comes in contact), after which

1t 13 again immediately withdrawn, at the
same 1nstant as the air-tight door K is closed.

The intermittent opening and closing of door
| K is effected by the other cam U, which also

intermittently, and simultaneouslytherewith,
opens and closes the air-tight top valve M, in
the following manner: Againstthe periphery
of cam U bears an arm, b, hinged at its lower
end upon a stud, ¢, projecting laterally from
the platform G, and pressed against by a

spring d; . e., this spring d forces the free

end of arm b against the periphery of the cam,
so that its tappet b’ will always be in contact
with the cam. 7To the upper end of arm bis

articulated a rod e, the other end of which is

hinged to an arm f; fastened to and extending
laterally from the vertical shaft O; said shaft
being stepped at its lower end, movably, in a
bracket or bearing, G’, which projects later-
ally from the platform G, while its upper end,

after passing through the tubular guide or
bearing, o, has fastened to it, at right angles,

the arm N which operates the slide-valve M at
the top of eylinder H. It will thus beseen that

when rod e is pulled upon, by the lip % of cam-
U striking (as the cam revolves) the tappet

IIO
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~ neously, the door K at the lower end of cyl-
~inder H, and the valve M at the upper end |
thereof: and this will take plaee once during

N '.515;67;4_. o

turned in its bearings as to open, simulta-

~each revalutmn of cam U, viz: when its lip ¢

10

reaches and strikes the t&ppet But the mo-

ment the lip
pet, arm b, impeiled by the spring d, will fly
back into its normal position and theleby,
through the intervention of the connecting-

“rod e, tilt or partly rotate rod O so as to again

and simultaneously close both the door K and

the top air-valve M. And the position of the
two cams T and U upon shaft 3, relative to
each other, is such that the movements of

" door K and valve M are so timed that both
~ will open at the precise moment when the ig-

“tervention of arm V, tappet V/,
- W/, and pinion zc—--pro,]eet the burner Y into
L the frirnace through the open door.

nited burner Y of the igniting device is pro-

,im?)ected into the fire-chamber 1. In other

‘words: . at the precise moment—but at no

other tlme-—-when door K and valve M are
thrown wide open by the operation of cam U
and its adjuncts, eam T will—through the in-

rod WV rack

The next

~ instant, the bumer is withdrawn by the re-

" turn-stroke of rack W’, and, simnltaneously
SG:

with the withdrawal, the dem K and valve M

are closed air-tight, and kept so closed until,

 onthenextrevolution of the opelabmﬂ'-cams'l‘
~and U, this performanee of opening the door

| .4G __

'm_alxientarlly for the ignition of the inflam-
mable material a,shall berepeated. Atfsome

convenient point (in the present instance, ad-

jacent to and near the lower end of the air

cylinder),
~voir, A’; for supplying naphtha, oil, or other
llqmd fuel to the fire-chamber or fmnace I;
| chamber I and air cylmdel H, resulting in an

is located a supply tank or reser-

- the flow of oil being regulated by a valve o’.

" In order to prevent splashing of water from

the bucket wheel during the revolutions of
- the same, when the motor is used-in-doors, 1

45

- flect the water as it escapes fmm the buckets

| and fed -into the Wa,ter tank I, from which

provide it with a shield, B/, which will de-

down into the shallow receiving tank B.

Having now described the constructwn of

R my motm 1 shall proceed to describe its op-

to

eration, which isas follows: A suitable quan-
tity of cotton waste, tow, or otherinexpensive

inflammable and absmbent material, is thor-

- oughly saturated with naphtha or kemsene

53

6o
~ that the valve:chamber P’ at the lower end
of the vertical water pipe P will be sub-
- merged below the level of the water.
an opening ¢® in one side of the fire- (,ha,mbel_

and placed in the bottom of the fire-chamber
I in the lower part of the air or vacuum cyl-

inder H, as shown at a. . The supply tank A’

is filled mth o1l, or whatever other kind of

liguid fuel 1t Is desired to use, and the tank.
B is filled with water, level, or nearly so,

with the under side of the buekel: wheel, 50

(which said opening is normally kept closed

“air-tight by a closely-fitting plug or stop-

on the cam has pa,ssed the tap- -

‘Through

Q.

b on arm b, the uprwht shafb O wﬂl be s0 lgmtmg the inflammable materlal a, atter
‘which the aperture o* is closed immediately
by reinserting the stopping-plug o’
flash of flame produced by the ignition of the

The

material ¢ partly consumes and partly ex-
pels, throuﬂ*h the open top of the eylinder,

70

the atmosphemc air within the c¢ylinder and -

its connecting annular air chamber H’, thus
creating a pa,rtl.al vacuum in these pa,rts and
also in pipe P, which, as we have seen, opens

per end of eylinder II. 'This vacuum causes
the water in tank B, by atmospheric pressure,

toopen valve pin the submerged valve-cham-

ber P’ and rise through pipeP ap into the air-

chamber H’, from which it eseapes through

the elbow pipe Q Q" and its valve ¢ out into
the upperannular water tank L. Meanwhile,

| and while this takes place, the water wheel I
‘has been started by pouring a, for that purpose

sufficient, quantity of water into the upper

‘tank L, which runs out through pipe 1.’ (the
cock or valve [ of which has been opened); 80
‘that before all the water in tank L has run

out, a fresh supply of water has been fed up

75

up into the annular air chamber I’ at the up-

30

85

9o

into the upper tank from the bottom tank -

through pipe P, chamber H’ and the elbow
- The motor having now been fairly
started, it will, by the hereinbefore described

combination of cog-wheels, cams, tappets, and.
parts, automatically and

other co-operating
intermittently open the door K and valve M,
to permit of the ignition, by the intermit-
tently-operating igniting - device, of .the in-

95
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flammable material o placed inthefire-cham- -
ber I, which is again immediately extin-

G'ulshed by the autmn&tle and intermittent

mmultaneoub closing of the door K and the

upper air-valve M. In this manner, & suc-
cession of flashes will be produced in the fire-

intermittent vacuumin cylmder H and its con-

necting air chamber H’, at each of which pe-

waterin tank B) through the vertical pipe I

it escapes through pipe L over the wheel F
back into the botmm tank B. The same vol-
ume of water maintains this circuit as long as
the motor remainsin operation, which will be
as long-as the fire-chamber is kept supplied
withliquidfuel. Itisnotintendedthatthe cot-
ton waste orother absorbent material, a, shall
burn; but this is merely intended as a wick

[O5

- LXIO
riods a volume of water will be drawn up
{due to the pressure of the atmosphere on the

115
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or a.b::mbeut for the naphtha, oil, or other

| liquid fuel, which is supplied to the fire-cham-

ber as occasion requires from the supply tank
or reservoir A’. As the ignition lasts a mo-
ment only, merely long enough to create a

125

flash of flame up throurfh the vertical eylin- -

der, after which the ﬂa.me is immediately ex-

tiuguished'by the antowmatic and simulta~

13’..

neous -closing of the air-tight door K and

valve M, only a very small quantity of fael
will be consamed at each ignition and flash,

- pera’) 1 msert a hﬂ'hted toreh or taper thus | so that a smﬂ'le barrel of 011 will last a leng- :
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time, even with the largest size motors. The

wick Y’ of the igniting device is, on the other
- hand, kept constantly ignited and notsuffered
to go out; but as this is a very small jet of
flame (not larger, as I have already stated,

than the flame of an ordinary cigar lighter)

theconsumption of oil by theigniterismerely

nominal. o
Upon the main shaft E may be secured a
pulley (or cog-wheel) E’ for operating the
machinery which is tobedriven by the motor;
said shaft E constituting the main drive-shaft
of the motor in its capacity of a prime mover.
It will be obvious that I am not limited to

the use of an overshot water wheel, but that

other forms of water motors are equally well

adapted to my purpose; forexample, aturbine
may be substituted for the overshot wheel, if
- desired.  Nor doI confine myseif to the pre- |
cise construction and arrangement of details

as herein specified, as, for example, the form

-~ of theigniting device, and the mechanism for

operating it, may be varied in different ways

without departing from the spirit of my in-
vention. It will also be obvious that any
suitable liquid (for example, a mixture of
water and glycerine, or water and aleohol, to

~ preventfreezingincold elimates) may be used

30
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forrunning the bucket-wheel,instead of water.

-Having thus described my invention, what

I claimas new,and desire to secure by Lettera

Patent of the United States, is—

1. In a hydro-pneumatic motor, the combi-

nation with the upper or feed tank and the:
lower or receiving tank of an intermediate

vacuum water-elevatororapparatus provided
with a fire-chamber or furnace, with valves

for alternately admitting and permitting the

escape of air, anigniting device operating in-
termittently and synchronously with said

valves, and a water motor; substantially as

and for the purpose shown and set forth.
2. In a hydro-pneumatic motor, the combi-

nation with the upper or feed tank and lower

or receiving tank of an intermediate vertical

air-tighteylinder having afurnaceatitslower
end,an enlarged air-chamber at itsupper end,

a pipe connecting the lower or receiving tank
with said air-chamber, an intermittently op-
erating valve permitting the escape of air at
the upper end of the air-chamber, an inter-
mittently operating valve for supplying air

. to the furnace, and a water-motor located be-

35

tween the upper and lower tanks; substan-

tially as and for the purpose shown and set

forth. . |
3. In a hydro-pneumatic motor, the combi-

" nation with the upper or feed tank and the

60

lower or receiving tank of an intermediate
vertical air-tight cylinder having an interior

furnace for establishing a vacuum therein, an

intermittently operating valve for supplying
air to the furnace, an intermittently operating
exhaustair-valve,an intermittently operating
igniting . device whereby the fuel in the fur-
nace ig alternately ignited and again extin-

|'

R Seiskin}. L S

515,674

cuished, a water pipe c'onneeting" the lower

with the upper tank, and a water motorlocated

between the two tanks; substantially as and
for the purpose shown and set forth.
4. The combination, in a hydro-pneumatic

motor, with the lower or receiving tank of a
vertical vacuum-cylinder provided at its up-
i per end with an enlarged air-chamber, an an-

nular water tank encireling said air-chamber,
a vertical water-pipe connecting the air-cham-
ber with the lower receiving tank, a gravity-

70 .

75

valve located within the immersed endof said

pipe, a pipe connecting the air-chamber with

the encircling annular water tank, a gravity-

valve seated in said pipe and a water wheel
or motor placed between the upper and lower

9. The combination, in a hydro-pneumatic

‘motor, of a water motor, an upper supply or
feeding tank, a lower discharge or receiving

tank, a vacuum-pump or apparatus adapted
to lift by atmospheric pressure water from the
lower to the upper tank, and provided with

valves for alternately admitting and exhaust-.
Ing the atmospheric air, a furnace located

within said apparatus,and an intermittently-

operating igniting-device; substantially as

and for the purpose shown and set forth..
- 6. The combination, in a motor or prime
mover, of a water motor, an upper supply or

1 feeding tank, a lower discharge or receiving

80

tanks; substantially as and for-the purpose
shown and set forth. '

99

95

tank, a vacuum-pump connecting said two -

tanks and provided with a fire-chamber or

furnace for creating a vacuum, valves for

simultaneously opening and closing the top
and bottom of the vacuum apparatus, and an

igniting device operating intermittently and
alternately with the opening and closing of
the valves; substantially as
pose shown and set forth. _ _

7. Avacuum-pump or water-lifting appara-

and at its-lower end the fire-chamber or fur-
nace I, in combination with the simultane-
ously operating doors or valves K and M, in-
termittently-operating igniting-device X Y,
located opposite to the furnace-door, annular
water-tank L surrounding the enlarged air-

chamber at the upper end of the eylinder,
water - pipe P connecting said air- chamber

with the lower or receiving-tank, and pipe
Q Q' connecting the air-chamber with the ex-

torior annu‘lar water-tank and provided with .
| the self-acting valve ¢, substantially as and

for the purpose shown and set forth.

3. The combination of the vertical vacuum-

cylinder H having the enlarged air-chamber
H’ provided with the opening % and. slide-

valve M, furnace or fire-chamber I having

ICO

103
and for the pur-

Lus, comprising the air cylinder H having at
its upper end the enlarged air chamber I’

I10O

115

120
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opening J provided with the hinged door K,

the described mechanism for actuating simul-
taneously the valve M and door K, water pipe

P conn ecting the lower tank with air-chamber
H', gravity-valve p located in said pipe, an-

13C




nular upper tank L, provided with the dis-
charge pipe L/, water pipe Q Q connecting

515,674

0

of the rotary igniter; substantially as and for

the purpose herein shown and described.

said tank with the air-chamber, gravity-valve |  10. The combination of the water wheel I
g located within said pipe, water-wheel ¥, | having shaft E provided with the pinion 7; 25
¢ lower or receiving tank B, and the intermit- | cog-wheel R having shaft S ecarrying the cam
" tently operating igniting device X Y; all con- | U; spring-actuated arm 0 having tappet b’ en-
~ structed, arranged and combined to operate : caging said cam; connecting-rod é; upright
substantially in the manner and for the pur- | shaft O having arms fand N; hinged door K3
pose herein shown and described. " | connecting-rod n; sliding valve M; and air or 30
to 9. The combination of the water wheel ¥ | vacuum-cylinder H having aperturesJ and /;
- baving shaft E provided with the pinion r; | and provided with the interior furnace or
- cog-wheel R having shaft S ecarrying the cam | fire-chamber I; substantially as and for the
T spring-actuated arm V having tappet V’ | purpose herein shown and deseribed. _
~ engaging said cam; connecting-rod W having In testimony that I claim the foregoing as 35
15 the horizontally sliding toothed rack W’; ro- | my.own 1 have hereunto affixed mysignature
 taryigniter X provided with the laterally pro- | in presence of two witnesses. i
 jeeting wick-tube or burner Y, and having a | QM | | |
circumferential pinion « engaging rack W/'; | ~ JOHN JOHNK SON GULDHAUG'
and vacuum-cylinder Hprovided with the fur- | ~ 'Witnesses: | | | |
20 nace or fire-chamber I having an opening J - . BEN. E. WaAIT,

and door K in alignment with the wick-tube |

‘W. G. PARGETRE.
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