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To all whom it may concern:

Be 1t known that I, ELMo G. HARRIS, of
Rolla, in the county of Phelps and State of
Missouri, have invented certain new and use-
ful Improvements in Controlling Mechanism

for Switch-Valves, of which the following is

- a specification. -
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This invention relates to controlling mech-
anism for switch-valves, and is devised more
particularly for use in conjunction with the
apparatus set forth in Letters Patent No.

030,687, granted to me April 13, 1897, and |

has for its object to provide a mechanism ac-
tuated from the air-compressor whereby the
switch-valve of the system will be shifted af-
ter a predetermined number of strokes of the
compressor from one of its positions to the
other and be returned to its original positicn
after a predetermined number of strokes,
either equal to or different from the first
number, the shifting of the valve being thus
positively effected each time that the com-
pressor has completed a given number of
strokes.

To this end my invention consists in cer-
tain novel features, which I willnow proceed
to describe and will then particularly point
out in the claims. |

In the accompanying drawings, Figure 1 is
an elevation, partly broken away, of a mech-

anism embodying my invention, the lower

portion thereof being shown in section along
the line 11 of Fig. 2. Fig. 2 is a plan sec-
tion taken along the line 2 2 of Fig. 1, the
lower links and weighted arm being shown in
full lines. Fig. 3 is a detail sectional view
of the valve, taken on the line 3 3 of Fig. 2.
Fig. 4 is a detail sectional plan view, on an
enlarged scale, taken on the line 4 4 of Fig.
1 and showing the bridge or table and trav-
elers in full plan and the traveler-rods and
tripping-rods in section. Fig. 5 is a simi-
larly -enlarged elevation, partly in vertical
section, of the parts shown in Fig. 4 and the
mechanism lying underneath the same. Fig.
6 18 & plan view of a mechanism embodying
my invention in a modified form, and Fig. 7
a central vertical sectional view of the same.

Referring first to the construction shown
in Figs. 1 to 5 of the drawings, 10 indicates
a shaft, which is driven from or connected
with the compressor so as to move at a con-

)

| ings in the base 15.

stant rate relatively to the same. This shaft
18 connected by suitable gearing, preferably
a worm 11 and worm-wheel 12, with a verti-

cal shaft 13, mounted in suitable bearings in
The

a head-casting 14 and base-casting 15,
shaft 13 is threaded, the thread being prefer-
ably of the character shown, with a substan-
tially radial upper face and inclined lower
face, and is mounted to revolve in its bear-
Ings without vertical motion. Coodperating
with the screw-shaft 13 are two travelers 16
and 17, located on opposite sides of the screw-
shaft and each one provided with a semicir-
cular threaded recess 18 on its inner face to
fit said shaft. The traveler 16 is mounted
and free toslide longitudinally upon a vertical
rod 19, which lies parallel to the screw-shaft
13 and which is maintained in parallelism
with said shaft while free to move toward
and from the same by means of links 20 at

the top and bottom, pivotally connected to

the ends of said rod and to the upper and
lower castings, respectively. The traveler

i 17 is 'similarly mounted upon a vertical rod

21, carried by links 22, corresponding to the
links 20, but reversely arranged. The rods
19.and 21 pass through slots 23 in a table or
bridge 24, supported from and preferably
forming part of the base 15. Mounted lon-
gitudinally underneath the screw-shaft 13 is
a rock-shaft 25, supported in suitable bear-
T'his rock-shaft may be
the valve-stem proper or may be suitably
connected, either direetly or indirectly, with
the switch-valve. The shaft 25 is provided
with a lug or projection 26, which is adapted
to alternately engage the lower ends of the
rods 19 and 21, and is further provided with
a radial arm 27, having mounted thereon a
weight 23, adapted to maintain said shaft
and the parts connected with and operated
from the same in either one of two positions
at an angle of about ninety degrees to each
other, Suitable stops are provided for lim-
1ting the motion of these parts to the extent
just mentioned. There is secured on the
rock-shaft 25 a rocker-arm 29, to the ends of
which are respectively connected tripping-
rods 30 and 31, which extend upward through
slots 32 in the travelers16 and 17 and through
suitable guide-apertures in a plate 33, se-

| cured to or forming part of thehead 14. The
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2

rod 30 has adjustably mounted on it a stop |
34, adapted to be engaged by the traveler 16,

while the rod 31 is prowded with a 5111111&1
adjustable stop 35, adapted to be engaged by
the traveler 17. As a simple and efﬁclent
means for adjusting these stops I prefer to
thread the rods 30 and 31 and mount the

 stops 34 and 35 thereon in the form of nuts,
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20

which may be serewed up or down to the de-
sired positions.
As heretofore stated, the rock-shaft 20 may

be either directly or indirectly connected to

the switch-valve in ordertooperate the same.

In the particular construction shown in Figs.

1 to 5, however, the rock-shaft has the SWltch-
valve 30 mounted directly thereon, or, in
other words, the rock-shaft may be 'consid-
ered as constituting the stem of the switch-
valve. In this construction the valve 36 1s
a rotary valve having the ports 36* and 36°
and adapted to connect either the pipes 37
and 38 and the pipes 39 and 40 in pairs or
when reversed to connect the pipes 37 and
39 and the pipes 88 and 40 in pairs in the
manner and for the purposes set forth in my
prior Letters Patent hereinbeforc specified.
The valve-casing 41, with which the several

pipes connect and in which the valve 36 is

- inclosed, is itself mounted upon a suitable
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shaft 25.

support 42, formed on the base 15.

The operation of the foregoing mechanism
is as follows: Assuming that the parts are in
the position shown, with the traveler 16 in
engagement with the threaded shaft 13 and
held in such engagement by its weight and
that of the rod 19, upon which it'1s mounted
said shaft 13 belnﬂ' rotated by the movement
of the compressor, Lhe traveler 16 will becar-
ried uapward along the rod 19 until it comes
into contact with the stop 34. Furtherupward
movement of the traveler 16 will earry along
with it the stop 34 and rod 30 and through the
medium of the rocker-arm 29 will rock the
This movement of the shaft 25 car-
ries the weight 28 upward until it has passed

the vertical position, whereupon said weight

will fall toitslimit of motion on the other side
of the machine, completing the rotation of the
rock-shaft through aquarterof acircle. This
movement of the rock-shaft not only shifts

the valve 36, but it also withdraws the lug 26

 from.under the rod 21, permitting said rod to
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move downward and inward,

S0 as to cause
the traveler 17 toslide across the table 24 and
to engage with the screw-shaft 13. In the
meantime, however, thelug 26 comes into con-
tact with the lower end of the rod 19 and,
moving the same upward and outward away
from the screw-shaft 13, disengages the trav-
eler 16 therefrom, so that the latter falls and
rests upon the bridge or table 24 clear of the
shaft 13. The continued rotation of the shaft

- 13 carries the traveler 17 upward until it en-

gages the stops 35 of the rod 31, whereupon

the rock-shaft and weighted arm are again

carried over, the valve again shifted, and the

-4 47u
oreater portion of its length, as shown

686,896

the traveler 17 is disengaged and falls to its
original position on the table. It is obvious
that the stops 34 and 35 may be so adjusted
upon their respective tripping-rods that the
shifting of the valve will occur after any pre-
determined number of strokes of the com-
pressor, and it is further obvious that if it is
deswed the number of strokes given to the
two sides of the system by the compressor be-
fore the shifting of the valve may be differ-
ent and may be varied according to the re-
quirements of the system.

In the foregoing construction the switch-
valve is Operated dir ectly by the controlling
mechanism; but myinvention 18 not limited
to such a constructin, and in Figs 6 and 7 1
have shown a controlling mechanism in which
the switch-valve is operated by a motor, said
motor being governed by a controlling mech-
anism,which is operated from the compressor,
said figures also showing certain modifica-
tions in the controlling mechanism proper.
In the said Figs. 6 and 7, 10 represents the
shaft driven from the compressor, and 45 a
bevel-gear mounted on said shaft and mesh-
ing with two bevel-gears44 and 45, which are
driven thereby in opposite directions. 46 1n-
dicates a frietion-cluteh adapted to engage
with either of the gears 44 and 45, sald
friction-cluteh being mounted on a shaft 47,
rotating and adapted to slide longitudinally
in suitable bearings. The gear 45 is loosely
mounted on said shaft 47, while the gear 44
may be loosely mounted on a short shaft 44°
indirectlongitudinal alinement withtheshatt
The shaft 47 is screw-threaded for the
at 43,
and there is provided a traveling cross-head
or nut 49, which is threaded to engage the
threaded portmn 48 of the shaft 47 and “which
is prevented from turning by engagement
with suitable guiding-ways 50. The switch-
valve 61 is mounted in a valve-casing 52 and
is constructed substantially as in my Letters
Patent hereinbefore referred to to-effect a
variable connection between the pipes 37, 33,
39, and 40 of the system. 53 indicatesa mo-
tor comprising a cylinder 54, containing a pis-

ton 55, secured to or connected with the stem
The valve-chest

56 of the switch-valve 5l.
57 of said motor contains a D-valve 58, which
controlsthe passage of the pressure fluid from
the supply-pipe 59 through either of the ports
60 or 61 to the opposite ends of the cylinder
54 and also the connection between the inte-
rior of said cylinder and the port 62, which
communicates with the atmosphere. 1t will
of course be understood that the construction
and arrangement of the valve and its ports
and of the motor generally may be of any ap-
proved construction and that said motor may
be operated by fluld-pressure, such as steam
or air, or that it may be operated by a vacu-
um in conjunction with atmospheric pres-
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sure, as-in my prior Letters Patent herein-

before referredto. The valve-stem 56, which

traveler 16 enfraﬂ'ed Wlth the shaft 13 while | also forms the piston-rod of the motm 53, 18
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shown as extending through the cylinder of

the motor and as connected to the end of the
shaft 47 by means of a suitable coupling 63,

which causes the shaft 47 to move longitudi-
nally along with the stem 56 and its con-
nected parts, while at the same time the said
shaft is permitted to rotate without impart-

ing rotary motion to the valve-stem 56. The

- valve 58 of the motor is provided with a stem
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64, on which are adjustably mounted two
stops or triggers 65 and 66, arranged in the
path of and adapted to be alternately en-
gaged by the nut or cross-head 49. The ad-
justment of the stops or triggers toward or
from each other is preferably effected by
mounting them to slide upon the stem 64,
their movement being effected by means of a
shatt 67, screw-threaded in opposite direc-
tions at its ends to engage the respective
stops or triggers 65 and 66 and mounted so
as to revolve without longitudinal movement
in sultable bearings in a block 68, adjustably
secured to the stem 64 by means of a set-
screw 69. The screw-shaft 67 may be rotated
to adjust the triggers by means of a disk 70,
secured thereon in a suitable recess in block
63 and having radial apertures for the inser-
tion of a pin or other suitable tool, by means
of which it may be turned, or other suitable
provision for rotating said screw-shaft may
be made. |

The apparatus thus described operates in
the following manner, it being assumed that
the motor 53 is operated by atmospheric pres-
sure, the pipe 59 being connected to the ex-
haust side of the compressor: The parts be-
Ing in the position shown, with the friction-
clutch 46 in engagement with the bevel-gear
44, the shaft 47 rotates in the direction indi-
cated by the arrow, so as to carry the cross-
head or nut 49 along the same in the direc-
tion of the stop or trigger 66. Each rotation
of the shaft 10 is either coincident with or
bears a fixed relation to each stroke of the
compressor, and consequently the cross-head

or nut 49 will come in contaet with the stop

or trigger 66 after a certain definite number of
strokes of the compressor, this number de-
pending upon the position of said stop or trig-
gerand being varied and controlled by the ad-
Justment of said stop through the means pro-
vided for that purpose. When the cross-head

or nut comes into contact with the stop or

trigger 66, it moves the same along with it in
the direction of its movement, and thereby
through the medium of the stem 64 shifts the
valve 58 of the motor, so as to cause the pis-
ton 55 thereof to move to the other end of the
cylinder 54. This movement will shift the
switch-valve 51 to its other position and will
at the same time through the connection with
the shaft 47 move said shaft longitudinally,
80 as to bring the frietion-cluteh 46 thereof
into contact with the beveled gear 45. The
shaft 47 will then be rotated in the direction
opposite to that already described, and the

cross-head or nut 49 will move in the oppo- |

&3

[ site direction or toward the stop or trigger 65
and will after the predetermined number of
| strokes of the compressor come into contact
with said stop or trigger and shift the valve
of the motor baek to its original position, thus
causing the motor tonot only shift the switch-
valve back to its original position, but to also

by reason of its connection with the shaft 47

move sald shaft and its friction-clutch so as
to reéngage said clutch with the bevel-gear
44, and thereby again reverse the direection
of rotation of the shaft 47, |

| 1t will be seen that by the use of my im-
proved controlling mechanism in either of the
forms set forth or in such modified forms as
come within the scope of my invention the

switch - valve of the system will be shifted
| from one of its positions to the other after a

predetermined number of strokes or move-
ments of the compressor, and it will also be
| seen that the shifting mechanism may be so
adjusted as to cause the shifting of the valve

to take place after any desired number of such
strokesor movements,whilein the form shown:

| in Figs. 1 to 6 the number of strokes made by
the compressor while the valve is in one of its
positions may be greater or less than the num-
ber made when the valve is in the other of its
positions. In either of its forms the mechan-
Ism described has theadvantage of being posi-
| tive in its action and the further advantage of
being adapted to be located at such a point
| in the system-—as, for example, the engine-
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| room--that it will be at all times accessible

for purposes of adjustment, inspection, or re-
pair. . |

I do not wish to be understood as limiting

l myself to the precise details of construction

hereinbefore set forth and shown in the draw-

ings, as it is obvious that these features may

10§

be varied without departing from the princi-

ple of my invention.
I claim-— _ |
| 1. The combination with a continuously-

| rotating shaft driven from the compressor

and a switchsvalve controlling the inlet and

116

discharge from the compressor, of a threaded

shaft driven from said continuously-rotating
shaft, a traveler adapted to be actuated by
| said threaded shaft, and mechanism for actu-
| atingsaid switch-valveadapted to be engaged
and set in operation by said traveler after a
predetermined number of strokes of the air-
compressor, substantially as described.
2. The combination with a continuously-
rotating shaft driven from the compressor
and a switch-valve controlling the inlet and
discharge from the compressor, of a threaded
shaft driven from said continuously-rotating
shatt, a traveler adapted to be actuated by
sald threaded shaft, and mechanism for actu-
ating said switch-valve adapted to be engaged
and get in operation by said traveler after a

h
|
Ir

variable but predetermined numberof strokes

 of the air-compressor, substantially as de-
scribed.

3. The combination with a continuously-
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rotating shaft driven from the compressor
and a switch-valve controlling the inlet and
discharge from the compressor, of a threaded
shaft driven from said econtinuously-rotating
shaft, a traveler adapted to be actuated by
said threaded shaft, a rod lying parallel with
said threaded shaft and carrying an adjust-
able stop which extends into the path of said
traveler, and valve-actuating mechanism con-
nected with said rod and adapted to be setin
operation upon the engagement of the trav-

eler with the adjustable stop, substantially as |

decribed. | |

4., The combination, with a switch-valve
and a rock-shaft operatively connected there-
with, of a vertical threaded shaftdriven from
the compressor, travelers adapted to alter-
nately engage said threaded shaft, tripping-
rods connected to the rock-shaft and provided
with stops adapted toberespectively engaged

- by the travelers, and means actuated by such
engagement for disengaging the travelers
from the threaded shaft, substantially as de-
- seribed, | |

5. The combination, with a switch-valve
and a rock-shaft operatively connected there-

Y

L
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with, of a vertical threaded shaff driven from
the compressor, travelers adapted to alfer-
nately engage said threaded shaft, tripping-
rods connected to the rock-shaft and provided
with independently-adjustable stops adapted
to be respectively engaged by the travelers,
and means actuated by such engagement for
disengaging the travelers from the threaded
shaft, substantially as described.

6. The combination, with a switch-valve
and a rock-shaft operatively connected there-
with, of a vertical threaded shaft driven from
the compressor,guide-rodssupported by links
on each side of said shaft, travelers mounted
to slide on said guide-rods and adapted to al-
tornately engagesaid threaded shafv, tripping-
rods connected to the rock-shaft and adapted
to be respectively engaged by the travelers,
a weighted arm on the rock-shaft, and a lug
or projection on said shaft to alternately en-
cage the guide - rods, substantially as de-

seribed. |
| ELMO G. HARRIS.
Witnesses: |
CYRrRuUs H. JONES,
WM. JONES.
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