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The present invention relates to a timer device 
and more particularly to an adjustable device 
operable after a predetermined tine interval to 
efect the starting or stopping of an associated 
mecanism. 
General y speaking, the timing device of this 

invertion includes a bellows having a Valve 
through Which air is vented When the bellows is 
colapsed. The bellows has an air inlet sized 
for admitting air into the bellows at a predeter 
mined rate, When the bellows is colapsed and 
air expelled therefrom, the rate at which air en 
ters through the inlet as the bellows expands and 
when the vent valve is closed determines the time 
limit for the bellows to assume its normal ex panded shape. 
When the bellows nears its fully expanded, 

shape, an actuating device thereon opens the vent 
valve and efects a Snap action control for the 
starting or stopping of an associated mechanism 
elther by the closing or opening of an electrical 
circuit or by the actuation of a mechanical link 
age. 

It has been found that the usual timing de 
vices employed at the present time of the clock 
or gear mechanism type are not entirely satis 
factory as their accuracy is afected when sub 
jected to changes in temperature and atmos-. 
pheric pressure, vibration, shock or other dis 
turbances, 
An object of the present invention, therefore, 

is to provide a simple timing device whose ac 
curacy is unafected When exposed or subjected 
to external disturbances. 
Another object of this invention is to provide 

an accurate timing device adjustably operable 
by controlling the flow of air. 
A further object of this invention is to provide 

a tining device which includes a snap action 
control for the starting and stopping of an asso 
cated mechanism. 
Another and still further object of this in 

vention isto provide a timing device having a bel 
lows arrangement from which air is evacuated 
when the bellows is colapsed and including an 
air inlet sized to efect an exact time interval 
for expansion of the bellows arrangement. 

Astill futher object of this invention is to pro 
vide a timing device with an expansion bellows 
arrangement having an air inlet sized for con 
trolling the time interval required for the bellows 
arrangement to expand and also having a cam 
mechanism operated by the expanding bellows 
arrangement which efects a snap action control 
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for the starting and stopping o en Sassociated 
mechanism. 
A further object of this invention is the provi 

sion in a tining device of an expansible be!oys 
having diferent 32ed air inlets operable at dif. 
ferent stages of the expansion thereo for con 
trolling the time interval for expansion. 
Another and further object of this invento: 

is the provision in 8 tining device of an expan 
sible bellows having one air inlet sized for con 
trolling an even rate o expansion of the bellows 
and another air inlet sized and operable near 
the end of the expansion for suddenly increas 
ing the rate of expansion to a snap action. 
A still further object of this invention is the 

provision in a timing device of a cam mechanism 
and an expansible bellowshaving a vent Valve and 
an alir inlet for controlling the time interval for 
expansion of the bellows with the cam mecha 
nism being operable for controlling the opening 
and closing of the Vent Valve at predetermined 
positions of the bellows. 
A further object of this invention is the pro 

vision of a timing device having an expansible 
bellows with a vent Valve and an air inlet for 
controlling the time interval for expansion of 
the bellows and also having a cam mechanism 
operable for compressing the bellows and for 
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controlling the opening and closing of the vent 
valve at predetermined colapsed and expand 
ing positions of the bellows, 
The novel features believed to be characteris 

tic of the present invention are set forth with par 
ticularity in the appended claims. The inven 
tion itself, however, both as to its organization 
and nanner of construction, together with fur 
ther objects and advantages thereof may best be 
understood by reference to the following descrip 
tion taken in connection with the accompany 
ing drawing, in Which: 
Figure 1 is a side view in elevation of a timer 

device constructed in accordance with the prin 
ciples of the present invention; 

Figure 2 is an enlarged view similar to Fig 
urel, with portions broken away, ilustrating de 
talls of construction of the timer device of this 
invention; 

Figure 3 is a top plan view of the timer device 
ilustrated in Figure 1; 
Figure 4 is an enlarged fragmentary vertical 

cross-sectional viev as seen in the plane taken 
substantially along the line IV-IV of Figure 1; 

Figure 5 is an enlarged transverse cross-sec 
tional view as seen in the plane taken substan 
tially along the line V-V of Figure 2; 



2. 
Figure 6 is an enlarged fragmentary bettom 

viev in elevation as seen in the plane taken sub 
5gazntially along the line VI-VE of Figure 2; and 

Figure 7 is en enlarged fragmentary vertical 
cross-Sectiona: vievy ilustrating a modified forn 
C: ccnstructio: in Which an expanded bellows 

ates electrical contacts to open a circuit, 
han to conec; electrical contac3 for 
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of the present invention general y in 
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jectei o changes in temperature, “The File:3 
33:13WS is also ile:ible e indi resilient and in its Cr 
3333 Sh833 is espºnde ignto 3-butinent Wii), ¿nº 

pleite º c the frame . Tie plate is ap 
e'Uzed 3s có 23 (Fig. 2) for slidably receiying 
?eciough the Texas; valve construction 3, The 
*'ez: "33ve 3 hºs 3, tubular casing threaded. 
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erior y at Cine end for threaded engagement 
¿Cugh the top Wall o the bellows 2 and a re 

l The velve casing 2. 
ternay threaded at its upper end for receiv 
ºherein C. Falve of the “Schroeder" type Which 

exteriorly threaded casing 23, a spring cas 
ing 2 connected to the casing 23 and which ter 
minates at its loWºr end in an outwardly fiared 
valve seat 33, a Valve pin 23 having an outvardy 
liared vaive head 3: for seating on the valve seat 
33, 3rd C, coil Spring 28 embracing the vaive pin 
38 Within the spring casing 24 for normaliy main 
taining the Valve head againstits Seat, It Will ce 
noted that the upper end of the Valve pin 26 ex 
tends above the top of the tubular casing 2 f. 
Although the bottom of the bellows 2 may be 

directly connected to the base plate 6, it is pre 
ferred that a reinforcing plate 29 be interposed 
therebetween which, together with the base plate, 
formas a support for the air inlet mechanism 4. 
The air iniet. 4 includes a casing 30 having an 

exteriorly threaded tubular end threaded through 
registered and internally threaded openings in the 
base plate 8 and reinforcing plate 29. The cas 
ing 30 extends upwardy within the interior o 
the bellows 2 and is so shaped es to provide a 
tapered inner Surface 3 . An end Wall 32 at the 
tapered end of the casing 30 is apertured as at 33. 
The cylindrical end portion of the casing 30 is 

internally threaded forreceivingthereina tapered 
restriction member 34 having a knurled, actuat 
ing head 35 on one end thereof One or more 
longitudinally extending grooves 36 (see Fig. 5) 
are provided transversey through the exterior 
threads on the restriction member 34 in order 
that air mayflow from the atmosphere into the 
Space between the tapered surfaces on the re. 
striction member and the casing. The rate of 
airflow by the, restriction member and through 
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the casing into the interior of the bellows 13 is 
dependent upon the size of the grooves 38, the 
area, of the adjustable space between the restric 
tácn mener end the casing, and the length of 
t:2 casing 73hoge inner surface offers resistance 
to foy C. c.: Enerethrough. 

":25 are t"Teºn the restriction member and 
ting CRSing ge varied by threadling the restric. 
?io: :en: Vardly or outWardly of the casing 
te veig the 3e between the tapered surfaces 
t:e:33: 7ing the volume of air deslred to 

3''" inlet. 4, adjustments may be 
ction member 4 so 'that a pre 

"El of time will elapse before 
C? Ehrough the inlet. I de 

trated tra Figure 6 may be 
son of the base plate 8 

ig head 35 se titat an indi R:C: 
CC. 3: , , E. 
fic3 o Ete ad to efect the desired 

low of a given volune of 
cer 34 has been illus. 
23rº maybe prcvided, 
l:tion, members each 

el it is threaded. 
l:35 With the actuatirg head thereo in 

the enci o :2 casing a prede 
C, etween the regriction: miember 
ll be provide (i. 3: varying thesize 

3le restriction metabers, he time in 
Etiº flow of a giyer volume of air 

Eje air inlet may be controled. This 

Figire 5, in the under side oí he actuating head 
3 orier for air to enter the casing through 
a 8:CCºe 35. In this form o construction, as 
Irlany g:"Coves 38 are provided as there are lon 
gitudiajitº extending grooves 36, 

Al cross lenber or plate 38, shaped similar to 
tie base plate 8 or the cover plate l7, has at 
tacted tieretº a pair of Spaced rod-like mem 
berg ºf and 4. Connection of each of the rod 
members to the plate 39 is by any suitable means 
Sucil es threading, riveting, velding, brazing or 
the like. The members 40 and 4 aire sospaced 
as to telescopical y engage Within the vertical 
tubular supports 8 and 9 and sare suñciently 
longer than the vertical supports as to extend 
from both ends thereof, The lower ends of the 
rod members are threaded for receiving thereon 
the abutment nuts 52 and 43. Abutment plates 
44 and 5 are connected to the lower side of the 
base plate 3 and are suitably apertured for slid 
ably receiving therethrough the rod members. 
A coll spring 48 embraces a portion of the rod 

nenber 40 adjacent the cross member 39 and 
has one end seated against the cross member 
and its other end seated on the cover plate T. 
Likewise, a coil spring 47 embraces the rod mem 
ber 4 in a position interposed between the cover 
plate and the cross member 39. The coil 
springs urge the cross member 39 away from the 
cover plate 7 with the limit of relative move 
ment therebetween being defined by the abut 
ment between the nuts 42 and 43 and the abut 
ment plates 44 and 45. It will be apparent that 
the distance between the cover plates 7 and the 
cross member 39 efected by the compression of 
coil springs 46 and 47 may be adjusted and 
varied by threading the nuts 42 and 43 longi 
tudinally along the threaded end portions of the 
rod members 40 and 4. 
Asbest shown in Figures 1, 2 and 3, a cam arm 
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48 has one end pivotally connected to the cross 
member 39 adjacent its under surface by a pivot 
49, such as a cap Screwor the like, The Opposite 
end of the cam arm 48 extends over the portion 
of the Valve pin 26 projecting Outwardly of the 
casing 2 of the vent Valve l3. As best shown in 
Figure 2, when the bellows 2 is in an expanded 
position and in abutment with the cover plates 
7, the end of the valve pin 26 projecting from 
the casing 2 of the vent valve 3 is in abutment 
with the cam arrin 48 whereby the valve head 27 
has been urged away from the seat 25 to Open 
the Valve for communication of the interior of 
the bellows and the atmosphere. 
A stop pin 50 extends downwardly from the 

cross member 39 against Which the cam arm 48 
abuts for positiorning the latter directly over the 
valve pin 26 as shown in Figure 3. The position 
of the cam armis normally maintained by a leaf 
spring 5 Whose free end abuts against the cam 
arm and whose other end has a coil 52 for re 
ceiving therethrough a pin 53 for connecting 
the Spring to the cross member 39. 
A cam member 54 has an upper conical por 

tion 55 and a reduced exteriory threaded end 
portion 56 for connection with the cover plate 
7. The cam member 54 is so positioned on the 

cover plate that its longitudinal axis is in alignº 
ment With an edge of the cam arm 48 (Figure 
3). An Opening 58 is provided in the Cross men 
ber 39 in axial alignment With the cana member 
54 for a purpose to be now explained. 
When the tining de Vice 0 is held So that 

manual pressure maybe applied to the base plate 
6 and the cross member 39, compression of the 

Springs 46 and 47 is overcome, the Cross member 
39 is forced towards the cover plate l7, the cam 
arm 48 is forced into abutment with the end of 
the casing 2 to open the valve therein and the 
bellows 2 colapsed towards the base plate 18. 
AS the vent valve 3 is opened and the bellows 2 
colapsed, air in the bellows is vented through 
the vent Valve. 
The normal relative position of the parts is 

ilustrated in full lines in Figure 4 and is the 
position of parts illustrated in Figures 1 and 2. 
When the cross member 39 has been urged to 
wards the cover plate 7 to its limit of movement, 
the relative position of parts is illustrated in 
dotted lines in Figures 1, 2 and 4. As the cross 
member 39 moves downwardly, the conical por 
tion 55 of the cam member 54 enters into the 
opening 58 and simultaneously the cam arm 48 
noves downwardly along the sloping surface of 
the can member Whereby it is urged away from 
the stop member 50 and against the leaf spring 
5. The limits of lateral movement of the cam 
arm 48 are shown in full and dotted lines in 
Figure 4. When the cam arm 48 has been moved 
laterally as shownin dotted lines in Figures 3 and 
4, it has been moved out of alignment and abut 
ment with the valve pin 26 and engages only an 
end portion of the Valve casing 2. The coil 
spring 28 of the vent valve 3 urges the released 
valve pin 26 to a position in which the valve 
head 2 is Seated against the valve seat 25 there. 
by closing the vent valve, However, engage 
ment between the end of the casing 2 and the 
cam arm 48 maintains the bellows 2 colapsed 
until Such time as manual pressure is released 
from the device. 
A lock 58 is provided for maintaining the bel 

lows 2 colapsed when manual pressure on the 
device is released. This lock construction in 
cludes a tubular member 60 slidably embracing 
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the upright tubular support 8. A laterally ex 
tending handle is provided on the tubular 
member 30 for manual rotation thereof On the 
vertical support 8. A pin 62 extends outwardly 
from the vertical support 9 and seats within a 
slot 63 in the tubular member 60 whereby the 
handle 6l turns the tubular member 80 around 
the vertical support between predetermined limits 
defined by the length of the slot. This pin and 
slot coaction permits relative rotative movement 
but eliminates the possibility of any relative axial 
novement between the tubular member 60 ani 
the vertical support. A locking portion 64 ex 
tends radially from the tubular member 60 in a 
direction opposite to the handle 8. A transverse 
slot 5 is provided in the locking portion so as 
to embrace anupwardly extending pin 86 carried 
by the top of the bellows 2. If desired, reinforc 
ing plates 67 and 68 are provided on oposite sides 
of the bellows for receiving therein the press. 
fºtted or otherwise secured end of the pin 66. An 
opening 69 in the"cover plate 7 slidably receives 
therethrough the pin 66. 
As shown in Figures 1 and 2, a pair o elec. 

trical contacts 70 and 7 are normally held 
spaced by a dielectric member 72 with the ele. 
ments being connected to the under side of the 
cross member 39 by means of a rivet or screw 73. 
The contacts 70 and are so positioned as to be 
in alignment with the pin 86. Conductors 74 and 
75 connect the cóntacts 70 and Tl to an asso 
ciated mechanism (not shown) to be started in 
operation when the circuit is closed through 
abutment of the contact T. and the contact 70. 
When the timing device o has been manually 

actuated Whereby the cross member 39 is moved 
downwardly, the bellows 2 is colapsed and the 
air therein vented to the atmosphere, The vent 
valve 13 is then closed by cooperation of the 
cam member 54 and cam arm 48 and, if desired, 
the colapsed bellows is locked in position by 
actuation of the locking mechanism 59 to a posi 
tion as illustrated in Figure 3. The air inlet 4 
is then adjusted to the position in which a pre 
determined time interval elapses for the flow of 
air into the bellows 2 to take the place of the 
volume of air vented therefrom When the bel 
lows has been released and expands towards the 
cover plate l7. As the vent valve 3 is closed 
When the device is manually actuated to an 
operating position, the colapsed bellows 2 may 
be locked by the locking mechanism and manual 
pressure released from the Cross member 39 
which is then urged to a projected position by 
the coil springs 46 and 47. Release of the lock 
ing mechanism permits the bellows 2 to expand 
upwardly towards the cover plate 7 and the 
time interval for the bellows to reach its fully 
expanded position is predetermined by the rate 
of airflow through the adjustable air inlet 4. 
The upward Speed of the bellows 2 is controlled 
entirely by the rate of airflow through the air 
inlet 4. 
When the top of the bellows 2 nearly ap 

proaches the cover plate T, the extended end 
of the valve pin 26 engages the cam arm 48, 
Continued upward movement of the bellows 
causes the valve head 27 to be actuated away 
from its seat 25 thereby connecting the interior 
of the bellows to the atmosphere by a relatively 
large air inlet opening, The rush of a large 
volume of air into the interior of the not quite 
fully expanded bellows causes the latter to com 
plete its expansion with a snap action. This 
snap action movement of the bellows at the 
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end of its expansion causes the pin 66 to snap 
the contact into immediate engagement with 
the congccit 0. This snap action of the con 
tectg esignates any possibility of arcing there 
c3eíV7633. 

ºine contact has been noved into 
Vrit: :2 contactº a electrical cir» 
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The ining device illustrated and described 

iles ceen developed primarily for use With de 
layed ac5ion bombs although it is obviously usable 
vith en y mechanism for Starting or stopping 
the latter by either opening or ciosing an elec 
trica circuit. Obviously, the device is aisº ca 
pable oí operation with mechanica linkage or 
starting and stopping an associated necíanism. 
Should mechanical linkage be substituted for 
an electrical circuit, the linkage would take the 
place of the electrical contacts with the pin 66 
coacting with a lever member whose movement 
vould be transmitted through the connected 
linkage. 

t Will be obvious from the foregoing that I 
have provided a tining device Which is simple 
in construction, whose operation depends en 
tirely on the control of the flow of air, and 
which is positive and accurate in its operation 
irrespective of the number of times the device 
is operated. It Will also be apparent that the 
simplicity in design and construction of my tim 
ing device readily lends itself to mass produc 
tion et a Very nominal cost per unit. 
While particular embodiments only of this 

invention have been illustrated, it will, of Course, 
be understood that the invention should not be 
limited thereto, since many other modifications 
may be made and, therefore, it is contemplated 
by the appended clains to cover al such modi 
fications as fall Within the true spirit and scope 
of the present invention. 

i clain as my invention: 
1. A timer comprising a resilient hollow body, 

a vent Valve for said body, an air inlet for Said 
body defining an intake of Smaller area than said 
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vent valve, means tor colapsing said body tor 
venting air therefrom through said vent valve 
to the atmosphere, said body partially expanding 
to a normally expanded shape by drawing air into 
the interior thereoffrom the atmosphere through 
s8id Snal air inlet, and means for opening sald 
vent Valve for communication between the atmos 
phere and the interior of said hollow body where 
by the latter fully expands to said expanded 
Stape y a snap action. 

2. A timer construction comprising a resilient 
bellows, a vent vaive for said bellows, an adjust 
able air inlet for said bellows defining an intake 
o Sinales area than said vent valve, means for 
colapsig Said bellows for venting air there 
frcr through Said vent valve to the Ritmosphere, 
Seid resilient bellows expanding to a normal ex 
panded Shape by drawing air into the interior 
thereoffrom the atmosphere, and cammeansfor 
opeining said vent vaive for communication be 
ÚVeen the atmosphere and the interior of said 
bellov/S at a predetermined point during expan 
sion of the bellows whereby the latter then ex 
pands With Snap action. 

3. A. timer construction comprising a trame 
ina,ving relatively novable portions, a bellows car 
rieli by cie of said frame portions, a pair of fluid 
bleeding means for connecting the interior of 
Seid bellows "vith the atmosphere, said frame 
pertions being novable relative to each other for 
colapsing Said bellows, said colapsed bellows ex 
pãilding at a rate determined by fluid drawn 
tircligh one bleeding means, and means on the 
other Cf said frane portions for actuating the 
other bleeding means Whereby said bellows fully 
expandis at a faster rate. 

4. A timer construction comprising a frame 
having relatively movable portions, telescopic 
neans connecting said frane portions, resilient 
means normally maintaining said frame portions 
in One Spaced relation, a normally expanded bel 
lows carried by one of said frane portions, a fluid 
inlet for Said bellows, a fluid vent valve for said 
bellows, said bellows being colapsed when said 
frane portions are moved relative to each other 
Winereby fluid in the bellows is expelled through 
Said vent valve, said bellows expanding toward 
its normally expanded condition at a rate deter 
mined by Said fluid inlet, and a cam member car 
ried by the other of said frame portions for en 
gagement by said vent valve to fully open the 
latter Whereby said bellows then expands at a 
faSter rate. 

5. A timer construction including a movable 
Valve construction, resillent means normally 
maintaining said valve construction in one posi 
tion, means for moving said valve construction 
to another position, can means between said 
valve construction and said last means for open 
ing and closing said valve construction during 
movement to said other position, said cam means 
including an abutment member for opening said 
valve when said moving means moves said valve 
toward said one position. 

6. A timer construction including a Valve, 
spring means for normally malntaining said 
valve in one position, a member movable into 
abutinent With Said Valve for moving the latter 
to another position, a can member on said valve, 
a cam member on said abutment member, said 
cam members coacting to Open and close said 
valve during movement thereof to said other 
position, said cam member on the abutment 
member engaging said Valve to open the latter 
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when said spring means moves said valve toward 
said one position. 

7. A timer construction comprising a support 
ing frane, a normally expanded resilient bellows 
carried by said supporting frame, a normally 
closed Spring pressed vent Valve for Said bellows, 
an adjustable fluid inlet for said bellows, a mem 
ber carried by said supporting frame for move 
ment relative thereto, spring means normally 
maintaining said member in a projected position, 
said member being operable for colapsing said 
bellows, mechanism for holding said bellows col 
lapsed and releasing said bellows therefron, a 
can member on said supporting frame having a 
sloping edge and a pivoted valve actuating mem 
beron said first member, said cam member and 
said pivoted Valve actuating member cooperating 
to open and close said vent valve when said first 
member is moved to colapse said bellows, said 
valve actuating member being further operable 
for opening said valve when said bellows partially 
expands to its normally expanded condition. 

8. In a timer, a valve member movable between predetermined limits, an actuating member for 
moving Said valve, resilient means normally 
maintaining said actuating member in alignment 
with said Valve for opening the latter when pres 
sure is applied to said actuating memberto move 
the Valve to one of said limits, and a cam mem 
ber engageable with said actuating member dur 
ing sald movement of the Valve for moving said 
cam member out of alignment with the valve. 

º 9: In a timer, a valve construction movable 
between predetermined limits, said valve con 
struction having a spring pressed valve pin nor 
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mally closing said valve and a tubular casing 
housing said pin, a movable actuating member, 
an arm pivotally carried by said actuating mem 
ber, an abutment stop on said actuating mem 
ber for limiting pivotal movement of said arm in 
one direction, a spring associated with said actu 
ating arm for normally maintaining said arm in 
abutment with said stop and in alignment with 
said valve pin and said tubular casing, said arm 
moving said pinto open said valve and abutting 
said tubular casing for movement of the vaive 
construction to one of its limits when said actu 
ating member is moved, and a member having a 
sloping can surface for engagement of an edge 
of said arm during said movement of the Valve 
construction to Said one limit for rocking the arm 
away from said stop and out of alignment with 
said Valve pin Whereby Said arm engages Only Said 
tubular casing and said valve pin released to close 
said Valve, 

10. A contact actuating device comprising a 
resilient expansible and contractible hollow body, 
a contact operating member on said body urged 
toward contact operating position upon relative 
movement of said body in one direction, an inlet 
valve in said body controlling the initial rate of 
expansion of said body, a vent valve in said body 
to permit contraction thereof and also to permit 
rapid acceleration of said rate of expansion, and 
means controlled by said hollow resillent body to 
actuate the vent valve for said acceleration at a 
predetermined point in the expansion of said 
body. 

cYRUs swIFT. 


