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To a/L Lufth, ??, it ??? ??? ???”??: 
Beit known that I, HERVEY H. MCINTIRE, 

a citizen of the United States, residing at 
South Bend, in the county of St. Joseph and 
State of Indiana, have invented certain new 
and useful Improvements in Timing Devices; 
and I do hereby declare the following to be a 
full, clear, and exact description of the in 
vention, such as will enable others skilled in 
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the art to which it appertains to make and 
use the same. 

This invention relates to a timing device, 
and while more particularly designed for use 
in connection with a photographic-printing 
apparatus it may be applicable to any ma 
chine or device in which a period of time of a 
certain operation or action is to be regulated. 
The object of the present invention is to 

provide an improved device of the kind 
named and for the purpose stated which is 
simple in construction, durable in use, and 
efficient and accurate in operation and 
wherein each duration of the printing opera 
tion of a photograph may be predetermined 
and accurately measured. 
The invention embodies a casing having a 

suitable substance therein which tends to re 
pel the fall of a plunger, and the plunger is 
provided with means for changing its resist 
ive action on said substance, whereby the 
period for the fall of the plunger may be va 
ried for different exposures. 

For a full understanding of the merits and 
advantages of this invention reference is to 
be had to the following description and the 
accompanying drawings, wherein 

Figure 1 is a view partly in side elevation 
and partly in vertical section. Fig. 2 is a 
transverse section on the line acac of Fig. 1. 
Fig. 3 is an enlarged detailin elevation of the 
plunger-valve with a portion of the plunger 
broken away. 

Referring to the drawings, wherein similar 
reference notations indicate like parts ap 
pearing in the several illustrations, and ref 
erence being had thereto, 1 designates a cy 
lindrical casing mounted in an upright posi 
tion upon a base-plate 2, which closes its 
lower end, and the upper end is covered by a 
suitable plate or disk 3, from which extends 
an arm or bracket 4, carrying the terminals 5 
and 5 of electric conductors at a. On this 
arm 4 is pivoted, as at 6, a switch-blade 7, 
the outer end of which coöperates with the 
terminal 59 to make and break an electric 

Current, While the inner end carries a set 
Screw S, by which a very accurate adjust 
ment for the trip of the blade may be effect 
ed, as will be hereinafter set forth. 
A certain amount of fluid-such as air, wa 

ter, or oil, preferably the last-is contained in 
the casing, and the quantity is such as will 
permit a complete Operation under normal 
condition in the maximum time to which the 
device may be set, as will appear hereinafter. 
Mounted to reciprocate within the casing 

is a plunger 9, provided with a plurality of 
apertures 10, and a central hollow upstand 
ing boss 11 in which is formed an opening 12, 
through which the liquid escapes to the up 
per side of the plunger while the latter is 
moving downward. From the bottom of the 
plunger extend a plurality of pins 13, on 
which is loosely mounted a washer 14, which 
is provided with a central aperture 15. This 
washer is free to move up and down on the 
pins independently of the plunger to close 
the apertures 10 therein and prevent the es 
cape of liquid therethrough upon the down 
ward movement of the plunger; but upon the 
upward movement of the plunger the liquid 
on the upper side of the same will be per 
mitted to pass through the apertures 10 and 
the large central aperture 15 in the washer 
14, which has by virtue of the pressure of the 
liquid become unseated from the bottom of 
the plunger, as shown and indicated by the 
arrows pointed downwardly in Fig. 1. 
Mounted in the hollow boss 11 of the plun 

ger is a rotary valve 16. This valve is hol 
low and closes the upper end of the hollow 
boss 11, while the lower end thereof is open 
to provide a cylindrical chamber into which 
the fluid passes upon the downward move 
ment of the plunger. The contiguous faces 
of the valve and hollow boss are preferably 
screw-threaded, and through the wall of the 
valve is formed a valve-opening 17, which is 
adapted to be brought by a rotary movement 
of the valve into alinement with the opening 
12 in the plunger, and this opening 17 is 
preferably formed with divergent border 
lines, so that a graduated opening may be 
formed to graduate the flow of fluid through 
the valve upon the downward movement of 
the plunger. The valve-stem 18 extends 
upvardlythrough the cover 3 andis provided 
at its upper end with a suitable hand-wheel 
19, by which the plunger may belifted and the 
valve rotated. On the valve-stem 18, above 
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the casing, is secured a weight 20, which is in dotted lines shown in Fig. 3 indicate two of 
the form of a disk and has upon its periphery 
a scale 21, marked off to indicate the units of 
time and by means of which the time re 
quired for the fall of the plunger may be pre 
determined. Since the rotation of the valve 
increases or decreases the size of the open 
ing 17, through which the fluid has to pass 
as the plunger descends, it will be obvious 
that the time for the fall of the plunger may 
be varied as may be required for different 
exposures, and this variation is ascertained 
and predetermined by means of the scale 21, 
which coöperates with a pointer 22 to indi 
cate the exact time for the descent of the 
plunger. 

In order to prevent the plunger from ro 
tating with the valve, the former is provided 
with a rod or key 23, which plays loosely 
through a guide 24, formed in the wall of the 
casing. 
Assuming that the electric conductors a, a 

supply the light for a photographic-printing 
apparatus and that during the operation of 
printing it is desired to change the period of 
exposure for the different qualities of sensi 
tized paper and insure that the proper expo 
sure is made, the present device is utilized, 
and it being premised that an exposure of 
twenty-six seconds is to be made the opera 
tor by rotating the valve 16 in the plunger 9 
may bring the scale 21 to a position to regis 
ter twenty-six seconds, as is shown in Fig. 1 
of the drawings, and this rotary movement of 
the valve wib?ng so much of the graduated 
opening 17 into alinement with the opening 
12 in the hollow boss as to require twenty 
six seconds for the fluid in the casing to pass 
through the said openings, and now if the 
plunger be raised to the position shown in 
dotted lines in Fig. 1 and the switch-blade 7 
engaged with the terminal 5, as indicated in 
dotted lines, the plunger in descending will 
displace the fluid from the lower side thereof 
to the upper side, and the substance in pass 
ing through the salining openings 17 and 12 
will permit the plunger to gradually descend 
in the time to which the device has been set, 
and when the plunger has reached the limit 
of its downward movement the weight 20 
Will engage the set - screw 8 and trip the 
switch-blade 7 to break the electric current, 
which will immediately extinguish the light. 
A minute and very accurate adjustment for 
the tripping action of the blade is effected by 
means of the set-screw S. In this way a posi 
tive and accurate timing of the exposure is 
accomplished, and it is evident that the quan 
tity of liquid used and the size of the valve 
opening may be proportioned so that when 
the valve is entirely opened the piston will 
make the full downward movement in the 
minimum time and by adjusting the size of 
the valve-opening any period for the descent 
of the plunger may be predetermined. The 
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the positions to which the graduated valve 
opening may be set. 

Having thus described my invention, what 
I claim, and desire to secure by Letters Pat 
ent, is— 

1. In a device of the class described, the 
combination with a casing having a fluid 
therein, a plunger reciprocal within the cas 
ing, and means for Varying the retarding ac 
tion of the fluid on the plunger, of an indi 
cator, and a scale operated through said last 
named means for predetermining the period 
of the descent of the plunger. 

2. In a device of the class described, the 
combination. With a casing having a fluid 
therein, a plunger reciprocal within the cas 
ing, and means for varying the retarding ac 
tion of the fluid on the plunger, of an indi 
cator, and a weight having a scale operated 
with said last - named means for predeter 
mining the period of the descent of the plum 
ger. 

3. In a device of the class described, the 
combination with a casing having a fluid 
therein, a plunger reciprocal within the cas 
ing, and means for Varying the retarding ac 
tion of the fluid on the plunger, of an indi 
cator for predetermining the period of the 
descent of the plunger, means accessible 
from the exterior of the casing for setting the 
means for varying the retarding action of the 
fluid on the plunger, and an electric switch 
having an extension disposed within the path 
of said setting mechanism and operated 
thereby. 

4. In a device of the class described, a cas 
ing having a fluid therein, a plunger recipro 
cal within the casing, a valve engaged with 
the plunger and having a rotary movement 
relative thereto, means formed in the valve 
to graduate the flow of the fluid from one 
side to the other of the plunger, and means 
within the casing to lock the plunger against 
rotation. 

5. In a device of the class described, a cas 
ing having a fluid therein, a plunger adapted 
to reciprocate within the casing and having a 
central hollow boss provided with an open 
ing, a rotary valve engaged within the hol 
low boss and having an opening provided 
with divergent border -lines, whereby the 
flow of fluid through the openings may be 
graduated, and means to lock the plunger 
against rotation. 

6. In a device of the class described, a cas 
ing having a fluid therein, a plunger adapted 
to reciprocate in the casing and provided 
with openings, a rotary valve engaged with 
the plunger having an opening therein which 
registers with the opening in the plunger and 
formed with divergent border-lines to gradu 
ate the flow of the fluid to the upper side of 
the plunger, a guide-rod carried by the plun 
ger, a guide on the casing engaged by the rod, 
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and a Weight. Ón the Valve to operate the 
plunger. 

7. In a device of the class described, a cas 
ing having a fluid therein, a plunger adapted 
to reciprocate within the casing and having 
a plurality of apertures therein, a washer 
carried by the plunger and movable inde 
pendently thereof to close the apertures upon 
the downward movement of the plunger, a 
rotary valve engaged by the plunger and con 
structed to graduate the flow of fluid there 
through, and means carried by the plunger to 
hold it against rotation. 

S. In a device of the class described, the 
combination with a casing having a fluid 
therein, a plunger adapted to reciprocate 
Within the casing, of a graduated rotary 
valve engaged with the plunger, a valve-stem 
extending through the casing and having a 
scale thereon which coöperates with the ro 
tary valve to regulate the time required for 
the flow of fluid therethrough, and an electric 
switch having an arm arranged in the path 
of the scale and operated thereby. 

9. In a timing device, the combination of 
a casing having a fluid therein, a plunger in 
the casing, said plunger having a hollow boss 
provided with an opening, a rotary valve 
engaged within the boss and formed with an 
opening which coöperates with the opening 
in the boss to graduate the flow of fluid there 
through, a Valve-stem extending through the 
top of the casing, a weight on the valve-stem, 
a scale on the weight arranged to indicate 
the units of time required for the descent of 
the plunger, a switch-blade having an arm 
disposed in the path of the weight and oper 
ated thereby and means to adjust the trip of 
the switch-blade. 

10. In a device of the class described, the 
combination with a casing having a fluid 

therein, and a plunger reciprocal within the 
casing, of an adjustable valve engaging the 
plunger, and a valve-stem projecting Out 
side the casing to operate the valve and ele 
Vate the plunger. 

11. In a device of the class described, the 
combination with a casing having a fluid 
therein, and a plunger reciprocal within the 
casing, of a rotary adjustable valve engaging 
the plunger, and provided with a valve-stem 
projecting outside the casing to operate the 
valve. 

12. In a device of the class described, the 
combination with a casing having a fluid 
therein, and a plunger reciprocal within the 
casing, of an adjustable valve engaging the 
plunger, a valve-stem extending outside the 
casing, a scale carried by the valve-stem, and 
a pointer On the casing. 

13. In a device of the class described, the 
combination with a casing having a fluid 
therein, a plunger reciprocal within the cas 
ing, and an adjustable valve engaging the 
plunger, of means carried by the valve and 
accessible from the exterior of the casing to 
adjust the valve and predetermine the ad 
justment thereof. 

14. In a device of the class described, a cas 
ing having a fluid therein, a plunger recipro 
cal within the casing and having a bOSS pro 
vided with an opening, a rotary valve engags 
ing the boss and having an opening provided 
with divergent border-lines to graduate the 
flow of the liquid through the opening in the 
boss, and a guide for said plunger. 

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

HERVEY H. MCINTIRE, 
Witnesses: 

GEORGE OLTSCH, 
DANIEL RICH. 
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