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To all whom it may conceriv:

Be it known that I, SamuerL T. WeLLMAN, a
citizen of the United States, and a resident of
Cleveland, Ohio, have invented certain Im-

provements in Electrical Valve-Operating De--

vices for Blowing-lngines, of which the fol-
lowing is a Speclhcatlon
The object of my invention is to provide

simple and effective means for operating elec-

1,1'1(:&1137 the inlet and outlet valves of the blow-
ing tub or cylinder of a blowing-engine.
This object I attaln in the manner herein-
after set forth, reference being had to the ac-
COHIpELI]VlI]O dl‘meﬂ‘& n whwh--—-—-—
Higure 1 1s a VEI‘UCcﬂ sectlon of the blowing

tuborecylinder of a blowing-engine with v lees

and electrical operating devices thereforin ac-
cordance with my invention, the current con-
trolling or directing device being shown as
developed upon a flat plane in order to more
clear IV illustrate the operation of the same.
Fig. 2 1s a transverse section on the line ¢ «,
Flﬂ 1; and Fig. 3 is a side elevation of the
current contr 01111:10 or directing device.

1 represents the blowing tub or ceylinder of
a blowing-engine, 2 the piston of the same,
and 3 the piston- md._, the latter being recipro-
cated either by direct connection with the pis-
ton of a steam or other power cylinder or by
connection with a crank-shaft or other power-
transmitting device operated thereby. The
cylinder has at one end an inlet-valve chest 42,

with valve 4, and an outlet-valve chest 5*, with

valve 5, the other end of the cylinder being
provided with an inlet-valve chest 6% having a

valve 6, and an outlet-valve chest 7, havnw 2
Valve 1. Fach valve has a stemn 8, which pro-
jects into a closed casing 9 and is there con-
nected to an armature 10._, which can be acted
upon by either of a pairof electromagnets 11
or 12, one of these magnets constituting the

~ valve-opening magnetand serving to move the

armature in one direction, and the other con-
stituting the valve-closing magnet and serv-

1ng to move the armature in the opposite di-

rection, movement in either direction being
retarded to some extent by means of plungers

secured to the valve-stem and contained 1n | v

dram are contacts 19, 20, 21,

clash- pot&s 15, which in the present instance are
located ::etween the coils of the magnets 11 50
H;Hd 1. |
Theelectrical connections whereby the vari-
ous magnets are energized at the proper times
to open and close the inlet and outlet valves
are as follows: 14 Is a switch controlling the 55
flow of current from the supply-line, the | POYI-
tive and negative lines leading from this switch
being indicated by appropriate characters.
The negative line 1s permanently connected
to one terlmnfll of each of the magnets, the 60
positive line being alternately connected to or
disconnected from the other terminal of each
magnet, dependma upon whether or not said
magnet is to be energized. Said positive line
has four terminals 15, 16,17, and 18 adjacentto 65
the current controller or distributer, which, as
shown in Fig. 3, is in the form of a rotating
drum 35, intended to be connected to the crank-
shatt orotherrotating member of the engine,so
as to make one revolution for each complete 7o
back-and-forth stroke of the piston2. Onthis
292, 23, and 24,
extending but half-way around the drum, the
contact 19 being in line with the terminal 15,
the contact 20 being 1n line with the terminal 75
16, the contacts 21 and 22 being in line with
the terminal 17, and the contacts 23 and 24

being in line with the terminal 18, and said

contacts 19, 20, 21, 22, 23, and 24 are connected
to contacts 19, 20% 21% 22% 23" and 24", re- 8o

spectively, on a smaller drum 25 at one end

of the drum 35.

The contact 20" 1s in line with the terminal
of a line 20”, which communicates with one
terminal of the closing-magnet 12 of the inlet- 8y
valve 6 and with a terminal of the opening-
magnet 11 of the other inlet-valve, 4

The contact 19" 1s in line with the terminal
of a line 19°, which is connected to a terminal
of the opening-magnet 11 of the inlet-valve 6 ¢o
and to a terminal 01 the c,lo.bmﬂ—-mfwnet 1.3 of
the inlet-valve 4. |

The contact 23" 1s 1n line with the terminal
of a line 23", which communicates with the
terminal of th@ clm-,mﬂ magnet of the outlet- 93

lee




2. . 75,878

The contact 24 1s in line with the terminal |

of a line 24", which connects with the terminal
of the opening-magnet 11 of said outlet-valve 5.
The contact 22" 1s in line with the terminal

5 of aline 22", which communicates with the ter-
minal of the closing-magnet 12 of the outlet-
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valve 7, and the contact 21° 1s in line with the :
terminal of a line 21°, which connects with a

terminal of the opening-magnet 11 of said out-
let-valve 7.

As a result of this construction the upper
inlet-valve 4 will be held in the open position,
and the lower inlet-valve 6 will be closed dur-
ing the stroke of the piston 2 from the top to
the bottom of the tub or cylinder 1—that is
to say, during one half-revolution of the drum
19—whereupon the position of these valves
will be changed, the valve 4 being closed and
the valve 6 opened and the valves retalning
20 this position during the upward stroke of the

piston.
Each of the outlet-valves 7 is retained in a
closed position during that stroke of the piston
2 which 1s away from the valve; but during
25 that stroke of the 131‘313011 which 1s toward eaoh
outlet-valve said valve is closed for a portion
of the stroke and open for a portion of the
stroke—that 1s to say, it is closed during the
earlier portion of the stroke until the air has
30 been compressed in the cylinder to the same
extent as in the recelver and is then OQened
so as to permit flow of this compressed air
from the cylinder to the receiver.
While each of the inlet-valves is therefore
35 held open during a complete half-turn of the
drum 35, the time during which the outlet-
valve remains open must be determined by
the pressure of air in the receiver—that is to
say, the greater this pressure the longer will
40 bethe time and the oreater the extent of stroke
of the piston 2, during which the outlet-valve
remains closed, and the lesser the pressure the
lesser the time duri ing which said valve re-
malns closed.

In order to accomplish this result, the con-
tacts 21 and 24 are of tapering form—that is
to say, they present an edge which is oblique
to their respective terminals 17 and 18, and
the latter are movabie in line with t"le ax1s of
50 the drum 35, so that the position of the ter-

 minals lonnltudmallv 1n respect to the drum

and its contacts 21 and 24 will determine the
fractional part of the rotation of the drum,
during which the outlet-valve controlled by

55 either contact is permitted to remain open.
- Thus 1f the terminal is adjusted to a position
adjacent to the wide end of the contact the
valve will remain open during almost the en-
tire half-revolution of the drum 35 and the

60 entire stroke of the piston 2 from one end of
the tub or cylinder 1 to the other: but if the
terminal 1s adjusted to a position adjacent to
the narrow end of the contact the valve will
remain open only for a very limited period

0O

45

- of the lever

near the end of the stroke of the piston. This
adjustment of the terminals 17 and 18 1s et-
fected by mounting them upon a guide-rod 26
in front of and parallel with the drum 35 and
connecting them by means of a bar 27, which
1s under control of one arm ot a three-armed
lever 928, a second arm of said lever being
acted upon by a spring 29 and a third arm
being connected by a link 30 to
a piston 31, which 1s within the cylinder 32,
the latter being open through a pipe 33 to the
pressure in the receiver. .

As the pressure increases, therefore, there
will be such movement of the lever 98 as to
carry the terminals 17 and 18 toward the nar-
row ends of the contacts 21 and 24, thereby
oradunally decreasing the period of time dur-
ing which the outlet-valves 5 and 7 remain
open, and consequently increasing the extent
to which the air 1s compressed in the cylin-
der before being permitted to escape there-
from, and, on the other hand, decrease of pres-
sure 1n the recelver will permit movement ot
the lever 28 under the influence of the spring
29, so as to carry the terminals 17 and 18
toward the wide ends of the contacts 21 and 24,
thereby increasing the period that the outlet-
valves are permitted to remain open during
each stroke of the piston, and thus permitting
escape of alr from the cylinder when the same
has been subjected to a lesser degree of com-
pression than when the outlet-valves remain
closed for a longer time.

The coils of the magnets 11 and 12 are tu-
bular, and each armature 10 has projecting
bars 34 entering said tubular coils, and, if de-
sired, these bars may act as solenoids to in-
crease the attractive power of magnets upon
the armature.

While I prefer in all cases to use electro-
magnets for effecting the movements of the
valvesin each direction, such magnets may be
employed for moving the valves 1n but one
direction only, movement of the valves in the
opposite direction being effected by means ot
a spring, weight, or othel mechanical pressure
device.

The chambers within the magnet-casings 9
are In open communilcation with the respec-
tive valve-boxes, so that no stuffing-boxes for
the valve-rods 8 are necessary, and hence there
is no friction upon said valve-rods.

Having thusdescribed my invention, I claim
and desire to secure by Letters Patent—

1. The combination of the blowing tub or
cylinder of a blowing - engine, with outlet-
valves, valve-operating electromagnetsj and
connections whereby each valve 1s opened
during only a portion of the stroke of the pis-
ton, and such period of opening is varied 1n
accordance with the pressure in the receiver,
substantially as specified.

2. The combination of a blowing tub or cyl-
incler, of a blowing-engine, valves therefor,
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electromagnets for operating said valves, and -
arotating current-distributer having contacts

thereon, some of which present obligque faces,
terminals movable in respect to said oblique
faces of the contacts, and alr-pressure devices
for effecting such adjustment of the term:i-
nals, substantially as specified.

Intestimony whereof I have sighed my name
to thisspecification in the presence of two sub-
scribing witnesses.

Witnesses:
C. W. CoMSTOCK,
W. A. Joxus.

SAMUEL T. WELLMAN.
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