C. 6 SPRADO.

_ GAS ENGINE,
~ APPLIOATION FILED JUNE 7, 1905,

Patented June 1, 1908,

‘_.a

Hfffffﬂfﬂff.ﬂr

& _._.u
W ﬂv SULUNNNNNNANANY
._.r

AR AN Fﬁf#ﬂ#ffﬁ?ﬁﬁ////rfﬁi .

_A\.ﬂﬂa ans .,,.

59

ﬁ____h,,.,.___. .h_, e _ _
—f{] Y yood #ﬁfﬁd% o

UE..

L ¥t
T R

INVENTOR
ATTORNEY

2 SHEETS—SHEET 1,
3
- 201
7f —aoe

© £ —
e
..____..______.
I-lI..uH.H...lI.III 6 . 7 |
S 7 @ (¢ od =
a0\ { e - ,
_ AN o ._.
ol @ N nnm
{OJ® ] indn i ——— T - —
L , —— it — o L
7 o _ ; . -
o m_... o o = -~ _ F EMV
%%. b ”%ﬁ .
\, 7 N
N 2\

THE NORRIS PETERS CO. WASHINGTON, D.C.



928,691,

G
66

672

58
a7
561

- 562-%
563\

| @z

~ APPLICATION FILED JUNE 7, 1006,

0. 6. SPRADO.
~ GAS ENGINE,

Patented June 1, 1909.
2 _ape _ 3 SEEETS—SHEET 2.
ONELE)) .-55> 60t -

- -y

51 4
7{ 60 o
68

-4 .
5 A
1

- . ;"“1;‘ ' '\‘J. -. f '
o.‘ @ "1‘. S Y.\
S ' 0o)y-73

> O =70
~71

'fﬁﬁ.

il "V ke 3
s4ll ssNC (1T | gy

j:-e .
7777770 |
5 AN

7
| ]
F-
ol

T4

NN
7

NN

"\\W

J .

5

F

N

AN

&

L
L
N

77

\\f

YA 7A79M

TSk

. WITNESSES:

— T .zgé - “ venron
| .. : -. : l. : -- , .W By _ -*‘ : | . |
A :_ E 5- : \ ATTORNEY.

' THE NORRIS PETERS Cﬂ-,,H'ASHIHﬂTﬂH,-.D:'G- _



UNIT]LD STA_TES PATENT (H‘FIU:Q

"~ CARL G. SPRADO, or MILWAUKEE WISOONSIN
|  OF MILWATUK:
. GAS-ENG—INE.

- zen of the United Sta,tes residing at Milwau-

No. 923,501,

Specification of Letters Patent.
- :Applic_ation filed June 7, 1905.

Patented June 1, 1909.
'sf:,rial No. 264,163. |

To all whom it may concem
Be it known that I, CarL G. SPRADO a citi-

kee, in the county of Milwaukee and State of

5 Wlsconsm have 1rwer1ted certain new and

EPS

15

- useful Improvements in Gas - Engines, of

which the following 1s a spemﬁc&tlon

~ This invention relates to the regulating
means of a gas engine, more especially to the
operating gear for the gas valve, there being

separate operatmg gear for the main valve,
‘both however being operated by a smgle
eccentric, as shown; but separa’ue eccentrics

may be used

regulating means for gas engines which will
insure a good regulation, a constant mixture
during gas admission, namely, the constant
proportion of the entermg air to the entering

gas, a minimum of back-fires, and a 1egula—-
tion of gas consumption more nea,rly propor-

- 131011&1 to the power the engine is furnishing.

In the drawings,—Figure 1 shows a trans-
verse sectional view of the regulating means,

parts being shown in elevation; Kig. 2 shows

a longitudinal section thlough 2, portlon of
the regulating means; Ifig. 3 1s an enlarged

~ transverse section through the extreme upper

- 39
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portion of the regulating means; and Fig. 4 1s
an enlarged transverse section through the
valve portion of the regulating means, the
adjusting means for the mixing valve bemg

'blought into the plane of section for con-

venlence of illustration.

Referring to the drawings —the regulatmg _

means for the valvesis mounted upon the gas
engine 1 shown fragmentarily in Figs. 1 and
4. A main valve 2 1s mounted so as to open
inwardly, its closed position being shown in

Fig. 1, and 1ts open position in Fig. 4. The
stem 21 of the main valve 2 extends thr ough

a suitable guide sleeve 22, mounted mn the
va,lve casing 31.
stem 21 is mounted a piston guide 23, while
its extreme upper end 1s provided with a
bearing seat 24 {or a bearing piece 25 the
upper side of which is grooved to shdably co-
act with a lever 26. Lever 26 1s pivoted to
the frame 27 at one end to swing vertically.

The frame 27 supports the valve tripping
- means.

Upon the opposite side of the frame

27 is pivoted a rolling lever 28 having its

lower edge suitably shaped to coact with

‘the upper suriace of lever 26, and hav-
111g its opposﬂ;e end pwota,lly connected to

The object of the invention 1s to provide a

Near the upper end of the

o | the eccentrlc rod 29 °of the eccentrrc, strap

201 on the eccentric 202 mounted upon

‘the lay shait 3 geared in any convenient

- way to the main shatt, not shown, so as to

| annular mixing valve 34.

|

rotate at half the sp eed of the main shaft.

The piston guide 23 1s mounted to slide ver-
| trcally in a cylindrical guide 231 supported in

any convenient way irom the frame 27. A
spring 232 is supported from the lower end of

the cylinder guide 231 and within the same
and bears upwardly against the piston guide

23-80 as to mamt&m the maln V&IVB 2 1in

closed position when otherwise allowed to

do so. -
Thus far descrlbed the Stlucture 1S old a,nd

ASSIGNOR TO ALLIS-GHALMERS COMPANY
_:E WISOONSIN A OORPORATION OF NEW JERSDY - o
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well known and is a common means for posi-
tively opening the main valve at a given part

~of the cycle and closing it by a spring at an-

other given part of the cycle. The eccentric

202 communicates a vibratory motion to the

rolling lever 28, which by a cam action com-

municates a proper vibratory motion to lever
26, which in turn operates to positively and

qr:uckljzr open the main valve 2 which at other

times 1s closed by action of spring 232.

80

An annular alr chamber 30 is formed in the

valve casing 31.
lar in 1ts upper portion 33, is formed in the

chamber 30. ThlS chamber 32, to G*ether Wlth

its annular upper portion 33, forms the mix-
ing chamber. The entire inner walls of the

Another chamber 32, annu-

valve casing 31, and is surr ounded by the air

89

annular upper extension 33 are lined by an

This mixing valve
will be hereinafter more fullrr described.
Also in the valve casing 31 is formed a oaS

‘chamber 40. This gas ‘chamber 40 extends

downwardly so as to be surrounded by the
upper portron 33 of the mixing chamber 32.
A plurality of ports 45, 35, extends through

‘the walls of the valve casmg 31 80 as to form

90

09

communication leading from the gas cham- -

ber 40 and from the air chamber 30 to the
upper portion 33 of the mixing chamber 32.

A Dbalanced gas valve 50 controls the ad-
mission from the gas chamber 40 to the ports
45 leading to the mixing chamber. This gas
valve 501s operated by two stems 51, 51, (see

Fig. 2), extending through stutfing boxes 52,
52, in the valve casing 31.

This double ar-
rangement of stem for the gas valve is neces-

100
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sitated by the concentiic arrangement of the

gas valve 50 to slide upon the guide sleeve 22
for the valve stem 21 of the main valve 2.
After the stems 51, 51, are extended up be-

110
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yond the operating levers 26, 28, f01 the
main valve, they are united b 7 a yoke 53.
A central rod 54 extends coaxiy Hy of the rod
21 above the yoke 53 and is co nnected there-
to at the middle point of the yoke 53. The
rod 54 extends up through the frame 27 and
15 guided thereby. A da h pisten 55 (see
m(‘* 3) 1s mounte d upon the rod 54 and co-
acts with a dash not 551 1n the frame 27.
The dash p:{Smn 55 sor ves to break the foree
of the down strcke of ma zas vaive 50 and
c&naom od parts. 011 up stroite of the gas
valve 50 zmd conn 1 varts, a cheek valve
nqt shown, | Im?a: Lm vacuum of dash pot
U‘g}ml the exti e upper end of the mu
54 1s mounted a dash pisten 56. The dash

pisten 56 coacts s ,.fm a ﬁash pot 581 guided

t_F.L..

_ tnereby, qd serves Yo check the f’:’lCu of the

up stroke of the gas vals ve 50 and mtegrally

connected parts. The dash pet 561 may also

be verticall: y g U‘Qf‘d in the frame 27. A

spring 562 1s mounted within the cmsft;, pot
561, resting at its lo Wer end upon an mwardly

pro]ﬂmme flange attachied to the botton

of ‘tnﬂ pot, and coacting at 'i s upper end be-

T:

1 wm dash piston 56 to maintain the ; D1ston

..-.

when possible at its 11111&111’103..; position
within the pet 561. A spring 563 has o bear-
1ng ab its upper end ung !, afm gmﬁmn o1

ar end rests upon
1g¢e formed eon the

&
re
i

the frame 27, and at its 1 OWE
an out Wmdl ding flan

EERAY
G e L’u,,.

lower end of the pot 501 ne spring 583
tends to force the pot 581 and u:}mlﬂcmd
parts in their lowermost »osition ﬁrlt 1 refer-

ence to the frame 27. ?-OLL springs 562 and
563 are spirval compression sprin gs.

1he Opmatmo trip gear for the gas valve is

mounted upon the upper end of the frame 27.
A bell crank lever 60 is pivetally mounted
at its angle upon the frame 27. One end 601

of this bUH crank lever 60 is pw tally con-
nected by means of the rod 61 to one end 62
(s2e FF Hig, 1) of a lower bell crank
ed upon the cylinder near the eccentric 202,
the other end 83 of uhu lower lover 1S PIVOt-
ally connected to rod 64, pwotaﬂy connected
to eccentric strap 201. Upon the other end
602 of the bell crank lever 80 is pivotally
mount ea & huo 65. A drop arm 46 is pn—
otally mounted upon the fmme coaxially
W1Lh he pw@ tal mounting of bell crank lever
60 A connseting hnl &7 pivotaily connects
the drop arm 66 with the upper end of the
dash pot 5&1 A smmﬁ' 651 mounted upon
the bell crank lever 60 tennds to hold the hook
65.1n coaction with the drop arm 66. A pro-
jection 652 extends radially from the hub of
hook 65. Ar manually adjustable trip 653 is
mounted upon the fr ame 27 1n such a posi-
tion as to coact with the radial Pl"OJGCtIOH
652 of the hook 65 at a desired point of the

cycle.

Thus far described, the operating means

serves to trip the gas valve to its closed posi- | mounted

tion. Thisis done as follows: The rod 61 on

SBVEer MOoUunt—~ |

|

.r -

- vor 80 1s piv tally connected by means of rod

923,591

1ts downward course, during a portion of the
travel of which hoth springs 562, 563, are
placed vnder cmnnwmwnj actu 'ﬂoﬂ; the hell
crank I{JVQI 60 1m sucn a way that the hook 65
engagmg with the (zmpz
drop arm 66 to a certain helght at W!nm by
means subsequently to be described, the ras

alve 1s hmped open by spring 562, Upon a
continued operation of the rod 61 in ity
downward course spring 563 is miiml OTii-
pressed *'111([ the dma arm 66 is further ele-
vated and continue c noint where the
pm]%*mn 652 contes int f:a € ontaet with the
stationary trip 653 so that the hook 65 will |
disengaged from the J["“ arme GG T
spring 563 having been plac ‘d 11} COIPIes-
Slrm up to this ]_,omt exerts a stress to foree

he dash pov 561, together with its springe-
(:omﬁcwd Darts, 11duchnﬂ chio ans valve 50,
downwmdhr thus sud 1“1113 ring closing
the gas valve 50, the motion 1 PITLS

2

a-...|

I
&

chicelod
by dash pot aal, as hercinbefore dna}(;ubr .
the means for tripping the oas valve 50
open are as follows: Jp”n the frame 27 s
mvomhy 111011111{}(1 at one ond a lever 70.
This lever furnish es an auto matically adjust-
apls tulerum 71 for a bell cronk lever S0.
The fulerum 71 is mounted on the leveyr 79.
The cther end of the lever 70 is pivote vy con-
mcted by means of rods and levers 74, 75,
76, 77, to & governor 78 of any suitable 1\*1*0
ODG arm 81 of the boll er ke lover S s
formed to coact with Ao can surface 68
tormed upon the arm 601 of the hell e I
iever 66.  The other end S

2 ot bell erank k

{']'}

to an arm 91 of a bell crank lever 9¢
mounteu witihin hmne 27 upon ps 93, 93
g, 2. Bell erank lever 90 1s double in form
at 1tS uL,mJ of T)r*oml Support so as LU‘ avoid
1111,61;?61@110@ W 1w the stem 54 about which it
s mounted.  The other end 92 of Lell erank
lover 90 1s formed to trip the yole 53 con-
necting stems 51, 51, of the gas valve 50 with
stem 54.

T'he operation of the means for | tripping the
gas valve 50 open is as follows: Upon the de-
uﬁ&llt ot the rod 61 1n its course, the cam SUI'-
tace 68 of the bell crank lover 6O will come
nto contact Wlm the arm 81 of the bell erank
lever 80 so as to vibrate the latter about its
automal 1calf“f,r ad1ustable iul{wm 71. This
vibration of the bell erank lever 80 will e AU
8 COTTesponcing upward vibr: Mm 1 of the arm
91 of the bell crank lever 90 through their
connecting rod 83.  The upward vibration of
the arm 01 corresponds to an outward vibra-
tion of the arm 92, causing the lattor to Lrp
Lhe yoke 53 s0 as to allow the yoke 53, to-
gether with its integral connections, the
stems 54, 51, 51 zmd me oas valve 50, 10 be
moved uUpwa ardly peing actuated by' the
spring 562 &ctmf upon “the dash piston 506
upon the upper end of rod 54,
Lhe spring 562 up to the time of tripping had

il G(:} (xl“\?*‘l'{{uﬁ l]l{‘ -

(=
| 153
' s
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been place'd.in compression by the downward |
-~ movement of rod 61 acting through bell
crank lever 60, hook 65, drop arm 66, link 67,

and dash pot 561, to press upwardly on

spring 562, the upper end being held by the

piston 56, rod 54, yoke 53, and arm 92.

10

The automatically adjustable fulcrum 71 |
assumes a position determined by the opera-
tion of the governor 78, thus regulating auto-

matically the point in the cycle at which the
cam surface 68 contacts with the arm 81 so
as to cause a tripping off between the arm 92

~and the yoke 53, and allow the gas valve

1o

speed, and which actuates to suddenly close

20
25

30
. 85

40

to be quickly spring-opened. There 1s thus
provided a regulating means which operates
automatically to suddenly open the gas valve

at various points of the eycle according to the

the gas valve at a constant point of the cycle

predetermined by manual adjustment of the

trip 653. o

The mixing valve 34, as above desci'ibed,-
lines the walls of the annular upper extension

33 of the mixing chamber 32. Its cylmn-

drical walls have perforations 341, 342, ar-

ranged to be registrable with ports 35 and 45
in the walls of the valve casing 31. The mix-
ing valve 34 is manually adjusted by having
externally formed thereon, or attached
thereto, at its lower end a segmental gear
strip 343. A worm gear 344, (see Kig. 4) 1s

mounted in the valve casing 31 so as to gear
with the segmental strip 343 and also with a

manually operable worm 345 mounted in the
casing and having an end, not shown, pro-

~jecting through the casing for manual ma-

nipulation. -

n accordance with the provisions of the

‘patent statutes, the principle of operation ot
the invention has been described, together

“with the apparatus which is now considered

45

to represent the best embodiment thereof;

but it is desired to be understood that the |

apparatus shown is merely illustrative and

that the invention can be carried out by

- other means. _ S

00

- stroke.

What I claim 18:— | -
1. In a gas engine the combination of a

oas valve, automatically controlled means for

tripping the valve open at any point of the

inlet stroke, and means for tripping the

valve shut at a constant point of the same

shut. _ _
7. In a gas engine, & main valve, operating

2. In a gas engine, a gas valve, means for

. _Spring tripping the valve open and means for

spring tripping the valve shut later than, but
during the same stroke in which the valve 1s
tripped open. -

3. In a gas engine, a gas valve, an auto-
matically regulated trip for opening the
valve and a manually regulated trip for clos-
ing the valve.

4. In a gas engine, the combination of a

‘main valve, means for operating the vaive, a

aas valve, and separate operating means for
the valve comprising governor controlled
means for tripping the valve open at any

point of the inlet stroke and means for trilln:)- -
e

ping the valve shut at a constant point of t
same stroke. - _ -
5. In a gas engine, a main valve, means

for operating the valve, a gas valve, and sep-

arate operating means for the gas valve com-

23

59

60

65

70 -

prising automatically regulated means for

tripping the valve open and a manually reg-
ulated means for tripping the valve shut.

75

6. In a gas engine, a main valve, means

for operating the valve, a mixing valve,

a gas valve, and operating means for the gas
valve comprising means for trip%ing the
valve open and means for tripping the valve

means therefor, a mixing valve, manual ad-

ustine means therefor. a cas valve, and sep-
O | ’ : :

arate operating means therefor comprising

automatically regulated means for tripping
the valve open and a manually regulated
‘means for tripping the valve shut.

8. In a gas engine, a gas valve, means for
tripping the valve open, means for tripping
the valve shut, and means for preventing

80

85

90

concussion of parts at the end of opening and

closing. | _ -

9. The combination in an engine, of a
valve, means for tripping said valve open,
means for tripping said valve shut, and
means for simultaneously energizing the said
tripping means. ' |

n testimony whereof I affix my signature
in presence of two witnesses.

CARL G. SPRADO.

Witnesses:
~ Jorn Day, Jr.
R. M. StoNE.
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