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o all thon it in any concern: 
IBe it, known that I, PHILIP LIGHT FOOT 

WoRMELEY, a citizen of the United States, 
residing at Washington, District of Co 
lumbia, have invented certain new and use 
ful Improvements in Safety Interlocking 
Mechanisms, of which the following is a 
specification. 
The object of my invention is to provide 

means whereby two or more parts of a 
mechanism may be so interlocked that a 
definite movement of one part will lock the 
Other part or parts against movement, and 
a definite movement of any one of the other 
said parts will lock the first said part 
against movement. 
An important application of this inven 

tion is to be found in the case of Water-gas 
generator's wherein there is an alternate 
flow of gas and air. There is danger of an 
explosive mixture of gas and air being 
formed in the apparatus, and one of the ob 
jects of my invention is to avoid this dan 
ger by interlocking the stack valve with one 
Or more of the blast valves in such a Way 
that the opening of a blast valve locks the 
stack valve in open position so long as the 
said blast valve is open or partially open; 
and the closing of the stack valve locks any 
One or more of the blast valves in closed 
position so long as the stack valve remains 
closed or partially open. 

In some cases it is desired to operate the 
generator blast valve independently of the 
stack valve, and one of the objects of this 
invention is to provide means whereby this 
may be done without danger of an explo 
sion. I accomplish this by interlocking 
the said blast valve with one of the hot gas 
valves which control the direction of make 
in the generator, (or with the mechanism 
used to actuate the said gas valves) in such 
a way that the said blast valve and bottom 
gas valve cannot both be open at the same 
time. 
With these objects in view, and such 

others as may hereinafter appear, my in 
vention consists in the novel construction 
and combination of the various parts which 
will be described in the appended claims. 
In the drawings forming a part of this 

specification:-Figure 1 is a plan and Fig. 
2 an elevation, showing an interlocking de 
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vice embodying my invention as applied to 
a common form of Water-gas apparatus. 
Figs. 3 and 4 show modified forms of the 
locking mechanism illustrated in Figs. 1 
and 2. 
The device is shown bolted to the roof 

truss and connecting the stack valve with 
the carbureter and superheater blast valves. 
The same construction might evidently be 
extended to include the generator blast 
valve. The rods b and b° are connected to 
the carbureter and Superheater blast valves 
respectively, and the rod S is connected to 
the lever, (or any other mechanism) used 
to actuate the stack valve, the construction 
being such that the rod S moves down or 
up according as the stack valve is being 
opened or closed. These rods are kept in 
alinement by means of bearings in the cast 
ings c', c and 6', and they carry at their 
upper ends pins or projections p’, p°, and p 
respectively which may be beveled as shown. 
To the casting 6 are pivoted in the bearing 
d, wings or locking members a? and a, and 
to the castings c' and 6°, are pivoted in 
bearings d' and d?, similar wings at and 
it respectively, these wings being pivot 
ally connected to the ends of rods y and 
/* respectively, which latter are each piv 
otally connected at their other ends to 
one of the wings a? and a”. The wings ty, 
0°, a? and as are provided with slots hav 
ing locking faces t', t°, t° and t, and in 
clined portions forming upper lips or de 
flecting faces at', t?, at and it", and lower 
lips or faces l', 22, 18 and l', by means of 
which the said Wings are rotated or deflect 
ed by the pins or other projections p, p° 
and p. The locking portions as shown are 
substantially in the form of circular arcs 
described about the centers of the bearings 
d/, d9 and d. On account of the small 
angle of rotation however, the circular con 
struction is not essential. In the position 
shown in Fig. 2, the pins p' and p' are in 
contact with the lower lips or faces l and l, 
and are clear of the locking portions of 
their respective wings. On the opening 
of either blast valve by the upward move 
ment of its stem, the corresponding pin, 
say p, engages the upper lip u? of the 
wing no, and deflects the said wing to the 
left. If now the valve is again closed, the 
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pin p' engages the lower lip l', and deflects 
the wing us to the right, and finally into its 

iginal position, when further l'otation to 
ght will cause the locking portion of 

the slot f', to engage the pin p'. The wings 
43' and a' aire similarly arranged with re 
spect to the pin p” except that in this case 
the ai'i'angement is such that whenever the 
pin p' is in engagement with the locking 
portion t or it of the wing a' or a*, the 
stack valve is locked in open position, and 
whenever the said locking portions are 
s\\ lag clear of the Said pin, the upper lips 
'it' and it.' are in position for engagement 
with the said pin, and the stack valve is 
free to close by an upward movement of its 
actilating lever and the rods. It will be 
noted further that the controlling mecha 
inism for the stack valve is reversely ar 
ranged with respect to that for the blast 
valves, and that when the pin p is in en 

* and 

f and as, the Wings 70’ and 
t; have been rotated to the left by an up 
ward in ovement of the pins p' and p' co 
operating with the upper lips at' and t° of 
the said wings. Similarly when the wings 
a;' and ai' have been rotated to the right by 
an upward movement of the pin p, on the 
closing of the stack valve, the wings at and 
at' are it is:0 rotated to the right, their con 

valves being thereby locked in UJI) w 
ciosed position. Similarly when One of the 
wings at ol' at is rotated to the left on the 
opening of its valve, the respective wing a? 
Cr at is also rotated to the left and the stack 
valve is locked in open position. As a re 
Sult of this arrangement, if the stack valve 
is closed by raising its actuating lever, (the 
blast valves being already closed) the pin p 
will immediately come in contact with the 
upper lips u and 24 of the Wings ag' and ai°, 
thereby deflecting the said wings to the 
right and thus throwing the locking por 
tions t and it into engagement with the 
pins p' and p respectively. If now an at 
tempt be made to open. One of the blast 
Valves, the corresponding pin Say p° will 
cone in contact with the locking portion t? 
of Wing is and make such movement inn 
possible. if no y the stack valve be opened, 
the wings a!' and as will be guided to their 
Original positions by the downward move 
ment of pin p, and the wing t? will as 
Sune its former position as indicated in full 
lines (Fig. 2). It is now possible to open 
One or both of the blast valves, but by rais 
ing either one of them, the corresponding 
pin Say p' will immediately deflect the wing 
it to the left and thus throw the locking 
portion f of wing a' into engagement with 
pin. p. if now an attempt be made to 
close the stack valve, the pin p' will come 
in contact with the locking portion f° and 
make Such movement impossible. By ref 

t sts 3:25 

erence to Figs. I and 2 it will be seen that 
in raising one of the blast valves, the cor 
l'esponding pin, say p, after deflecting the 
Wing it to the left, passes up through the 
inclined slot and out of contact with the 
upper lip u?. The construction is such 
however that in this position the wing at' 
is prevented from rotating to the right by 
the head of the pin or bolt h, connecting gy’ 
and ty', which just clears the rod b. In 
lieu of the bolt head as shown any suitable 
projection or lug may be used. 

It is evident that this device could be op 
elated as well if the castings c’, 69 and d9 
were revolved 180 degrees about the rods b, 
l° and S, and the connections py' and y: 
Imade as before. 
The interlocking of a generator blast valve 

With One of the gas valves, may be effected 
in precisely the same way as described 
above, and may be illustrated by a portion 
of Fig. 2, in which b? might be taken to 
represent the stem of the generator blast 
alve, and S the stem of the bottom gas 

valve. By exactly the same reasoning as 
given above, it is evident that this inter 
locking mechanism makes it impossible for 
both of these valves to be open at the same 
time. 

In the modified form shown in Fig. 3 
the lower lip has been omitted and the rod 
b is slotted to receive the projection or lip 
O. An upward movement of the rod b 
causes the lower edge in of the slot to come 
in contact with the inclined surface or de 
flecting face it, and deflect the wing up to the 
right. On a downward movement of the 
rod b to its original position, the projec 
tion p and upper surface n, of the slot co 
operate with the inclined surface or face 
and deflect the wing at to its original posi 
tion as shown. Rollers may be placed at 
the points p and . In lieu of the slot Fig. 
3, the rod b may carry pins of projections 
as shown at an and p (Fig. 4). The opera 
tion is precisely as described above. 
While I have described my invention as 

applied to the manufacture of Watel'-gas, I 
do not limit myself to Such application, nor 
to the precise details of construction set 
forth herein. The device is capable of use 
in various relations for controlling valves 
and mechanisms of different kinds. It is 
applicable to valves and valve stems ar 
ranged in any relative positions, and is not 
limited to an arrangement where the direc 
tions of motion are in parallel lines as 
shown. 
The exact form of the mechanism is evi 

dently susceptible of wide variation with 
in the Scope of my invention, and the de 
sired motion may be taken either directly 
from the valves or moving parts to be in 
terlocked, or from parts of the apparatus 
actuating, or actuated by the said valves or 

70 

75 

85 

90 

OO 

IO 

25 

  



O 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

locking face to engage and hold the rod against 

1,059,323 

moving parts. Such variations are found 
necessary to meet the varying conditions of 
different installations. 
What I claim is:- 
1. The combination, with a movable 

valve rod or similar member of a locking 
member pivoted adjacent to said rod and 
having a locking face. to engage and hold 
the rod against movement, means for mov 
ing said locking member into locking or re 
leasing position, and said locking member 
having a deflecting face arranged for en 
gagement on a movement of said rod when 
released to swing said locking member far 
ther from locking position. 

2. The combination, with a movable valve 
rod or similar member, of a locking member 
pivoted adjacent to said rod and having a 

movement, means for moving said locking 
member into locking or releasing position, 
said locking member having a deflecting 
face arranged for engagement on a move 
ment in one direction of said rod when re 
leased to swing said locking member far 
ther from locking position and a face ar 
ranged for engagement on a return move 
ment of said rod to Swing said locking mem 
ber into such position that a further move 
ment of the same in the same direction may 
lock said rod. 

3. The combination, with two movable 
Valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods, means connecting said locking mem 
bel's to move in unison, and means where 
by a movement of either of said rods in one 
direction actuates said connected locking 
members to lock the other rod against move 
lment. 

4. The combination with two movable 
valve rods or similar members, of a lock 
ing member pivoted adjacent to each of said 
rods, means connecting said locking members 
to move in unison, means whereby a nove 
ment of either of said rods in one direction 
actuates said connected locking members to 
lock the other rod against movement, and 
means for preventing any return move 
ment of said locking members until said rod 
has partly returned to its first position. 

5. The combination, with two movable 
valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods, means connecting said locking mem 
bers to move in unison, and means whereby 
a movement of either of said rods in one 
direction actuates said connected locking 
members to lock the other rod against move 
ment, and a return movement of Said rod 
actuates said locking members to release 
said other rod. 

6. The combination, with two movable 
valve rods or similar members, of a locking 
member pivoted adjacent to each of said 

g 

rods, means confecting Said locking men 
bers in such relation that in One position of 
the same either rod is free to move, and 
means whereby a movement of either of said 
rods in one direction actuates said locking 
members to lock the other rod against move 
ment. 

7. The combination, with two movable 
valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods and having a locking face and a de 
flecting face, means connecting said locking 
members to move in unison, and means 
whereby either of said rods on movement in 
one direction, engages the deflecting face of 
the adjacent locking member to Swing said 
locking members and lock the other rod 
against movement. 

8. The combination, with two movable 
valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods and having a locking face, a deflecting 
face and a return face, means connecting 
said locking members in such relation that 
in one position of the same either rod is 
free to move, and means whereby either of 
said rods on movement in one direction, en 
gages the deflecting face of the adjacent 
locking member to swing said connected 
locking members and locks the other rod 
against movement, and by movement in the 
reverse direction engages said return face 
to Swing said locking members to their first 
position. 

9. The combination, with two movable 
Valve rods or similar members, of a locking 
member pivoted adjacent to each of said rods 
and having a locking face and a deflecting 
face, a projection on each of said rods al 
ranged to engage Said faces, and means con 
necting said locking members in such rela 
tion that a movement of either of said rods 
With its projection in engagement with the 
deflecting face of the adjacent locking mem 
ber, serves to Swing said members and locks 
the other rod against movement. 

10. The combination, with two movable 
valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods and having a locking face and a deflect 
ing face at an angle to said locking face, 
a projection on each of said rods arranged 
to engage said faces, and means connecting 
said locking members in such relation that 
a movement of one of the rods with its pro 
jection in engagement with the deflecting 
face of its respective locking member, serves 
to lock the other rod against movement. 

11. The combination, with two movable 
Talve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods and having a locking face and a deflect 
ing face, a projection on each of said rods 
arranged to engage said faces, means con 
necting said locking members in such rela 
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tion that a novenient of one of the rods with 
its projection in engagement with the de 
flecting face of its respective locking mem 
ber, serves to lock the other rod against 
in ovement, each of said locking members 
having a face arranged for engagement by 
the respective projection on a return move 
ment of the 'od, whereby a return movement 
of the rod serves to return said locking mem 
bel's and release the other rod. 

12. The combination, with two movable 
valve l'ods or similar members, of a locking 
inellbel' pivoted adjacent to each of said 
rods, each of said locking members having a 
slot therein providing a locking face, a de 
flecting face at an angle thereto, and a re 
tli in face opposite Said defiecting face, a 
projection on each of said rods engaging in 
said slot said locking members being re 
versely disposed with respect to each other 
and connected for movement, in unison, 
whereby a movement of either rod with its 
projection in engagement with the deflect 
ing face Scives to lock the other rod against 
in Oveinent, and a return movement of the 
first nated red effects engagement with the 
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return face of the respective locking mem 
ber and releases the other rod. 

13. The combination, with a plurality of 
Valve rods or similar members, of a plu 
'ality of locking members pivoted adjacent 
to one of said rods, a locking member piv 
oted adjacent to each of said other rods and 
collected respectively with one of said first 
named locking unenbers, and means where 
by a movement of any of said last named 
l'ods in one direction, actuates the respective 
connected iocking members to iock said first 
named rod against movement. 

14. The combination, with a plurality of 
imovable valve rods or similar members, of 
a plit I'ality of locking member's pivoted adja 
cent to one of Said rods, a locking member 
pivoted adjacent to each of said other rods, 
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and connected respectively with one of said 
first named locking members, and means 
Whereby a movement of said first named rod 
in One direction actuates said locking mem 
bel's to lock said other rods against move 
ment. 

15. The combination, with a plurality of 
movable valve rods or similar members, of 
a plul'ality of locking members pivoted ad 
jacent to one of said rods, a locking member 
pivoted adjacent to each of said other rods, 
and connected respectively with one of said 
first named locking members, and means 
whereby a movement of said first 
named rod in one direction actuates said 
locking members to lock said other rods 
against movement and a return movement 
of Said rod actuates said locking members to 
release said other rods. 

16. The combination, with two movable 
Valve rods or similar members, of a locking 
member pivoted adjacent to each of said 
rods, and having a locking face and a de 
flecting face, a projection on each of said 
l'ods arranged to engage said faces, means 
connecting said locking members in such re 
lation that a movement of one of the rods 
with its projection in engagement with the 
deflecting face of its respective locking mem 
ber serves to lock the other rod against 
novelnet, each of said locking members 
having a face arranged for engagement by 
the respective projection on a return move 
ment of the rod, whereby a return movement 
of the rod serves to return said locking mem 
bers and release the other rod and means 
for preventing any return movement of said 
locking menbers until said face is engaged 
by said projection on the return movement 
of said rod. 

PHILIP GHTE () ()T WORRELEY. 
Witnesses: 

GEO. S. LIVINGSTON, 
C. W. STREVE, 

CCpies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, . C.’ 
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