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Cutler-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 

Application March 30, 1931, Serial No. 526,444 
4. Cairns. 

This invention relates to improvements in mer 
cury dash-pot timing devices. 
Dash-pots as heretofore proposed for use in 

timing the Operation of electric switches and the 
5 like inherently possess certain undesirable char 
acteristics which result in irregular timing, such 
irregularity being due primarily to changes in 
temperature, uncontrollable leakage past the pis 
ton, and the fact that foreign matter gets into 

10 the dash-pot. 
An object of the invention is to provide a dash 

pot wherein the difficulties aforementioned are 
Overconne. 
Another object is to provide a dash-pot having 

15 improved structural and operative characteristics 
whereby the novel results hereinafter described 
are attained. 
Another and more specific object is to provide 

a mercury dash-pot utilizing a piston and cylin 
20 der each of which is molded from a compound 

comprising the phenol-formaldehyde condensa 
tion product sold under the trade-name of "Bake 
lite' the "Bakelite' being impregnated with or 
containing graphite. 
Other objects and advantages of the invention 

will hereinafter appear. 
The accompanying drawings illustrate an emi 

bodiment of the invention which will now be de 
scribed, it being understood that the invention is 

30 susceptible of embodiment in other forms without 
departing from the Scope of the appended claims. 

In the drawings, Figure 1 is an enlarged ver 
tical sectional view of a mercury dash-pot timing 
device constructed in accordance with my inven 

35 tion-showing the position of the parts at ap 
proximately the beginning of the timing stroke 
of the piston. - 

Fig. 2 is a similar fragmentary view, of normal 
size, showing the position of the parts at the end 

40 of the timing stroke of the piston. 
Fig. 3 is a view similar to Figs. 1 and 2, show 

ing the relation of the parts during the up-stroke 
of the piston for resetting of the timing mech 
anism. 

Fig. 4 is a view, partly in side elevation and 
partly in vertical section, of certain parts of a 
switch mechanism having Our improved timing 
device associated therewith. 

Fig. 5 is a perspective view, in separated rela 
50 tion, of certain of the parts illustrated in Figs. 1, 

2 and 3, and 
Fig. 6 is a view partly in end elevation, and part 

ly in vertical section on the line 6-6 of Fig. 4, 
showing the novel form of bearing for the actua 

55 ting shaft of the timing device. 

2) 

45 

"Bakelite' and graphite of the character dis 

(C. 188-97) 

Referring to the drawings, the numeral 10 des 
ignates a cup or cylinder and 11 designates a 
piston slidable within said cup-the cup and the 
piston each being molded from a composition of 

60 
closed in Patent No. 1,182,258, dated May 9, 1916 
to Frank Engel. 
The numeral 12 designates a body or quantity 

of mercury the rate of flow of which from each 
end of the piston 11 to the other controls the rate 
of movement of said piston in opposite directions 
within cylinder 10. 
By employment of a piston and a cylinder 

formed of molded “Bakelite' impregnated with 
graphite the clearance between said parts may be 
made extremely small. Therefore by using mer 
cury in the dash-pot as the active material there 
will be no leakage past the piston even with rel 
atively great differences in pressure between the 
top and bottom of the piston. Since no leakage 
occurs, the dash-pot will have no variation in the 
coefficient of discharge; such variation being a 
common defect in ordinary types of dash-pots, 
due to sidewise or lateral movement of the piston 
within the cylinder. 
Thus the timing of a mercury dash-pot of the 

character herein disclosed depends primarily on 
the density of the mercury and is substantially 
independent of viscosity. The variation in timing 
due to temperature changes is therefore 
negligible, since the density of mercury changes 
only approximately two per cent from zero to 
one hundred degrees C., and the timing would 
vary only as the square root of Such change. 

In operation, mercury is forced from the lower 
end of piston 11 to the upper end thereof through 
a timing passage 13, 14, 15, 16 and 17 during the 
timing stroke. On resetting movement of the 
parts of the timing device the mercury may pass 
both through the timing passage 17, 16, 15, 14 
and 13 and through the check valve opening 48, 
as indicated by the arrows in Fig. 3. 

Referring more particularly to the cup or cyl 
inder 10, the same is provided at the upper end 
thereof with an integral substantially rectangular 100 
flange 19, each of the four corners of said flange 
having a passage 20 therethrough to accommo 
date the shanks of Screws 21 which respectively 
take into tapped openings provided in the in 
tegral flange 22 of a metal casting designated in 105 
general by the numeral 23. Cup 10 is provided 
at its upper end with a relatively large cylindrical 
bore 24 and has a relatively smaller cylindrical 
bore 25 opening to bore 24. Bore 25 is closed by 
the bottom wall 26 of cup 10,-the paSSage 13 ll0 
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2 
being drilled through the side wall 10 of cup 10 
in a line substantially flush with Said botton 
wall 26. Passage 17 is likewise drilled through 
the wall of cup 10 in a line substantially flush 
with the shoulder 27 formed between bores 24 
and 25. 
The exterior of side wall 10 of cup in is pref 

erably flat to accommodate the flat face 28 of a 
metal casting 29 in which the other portions 14, 
15 and 16 of the timing passage are drilled in 
the manner illustrated. The upper end 15 of 
portion 15 is preferably enlarged as illustrated to 
receive with a close fit the cylindrical lower end 
30a of a sort of needle-valve 30 whereby the ad 
jacent end of portion 16 of the timing paSSage 
may be closed or opened to the desired degree to 
control the rate of flow of the mercury. For pur 
poses of such adjustment valve 30 is provided 
with a threaded portion 30 which cooperates 
with the tapped portion 29 of casting 29,-the 
upper end of said valve being provided with a 
kerf 30c to provide for adjustment thereof by 
means of a screw-driver. 
Surrounding the upper end of valve 30 is an 

externally threaded bushing 31 which coopera 
tively engages a threaded portion of Said casting 
29,-the upper end of said bushing being pref 
erably provided with a flange 31 of polygonal 
contour to permit tightening thereof by means 
of a wrench-and the inner end of Said bushing 
being adapted to compress a suitable gland or 
packing ring 32 whereby leakage of mercury 
around valve 30 is prevented. An internally 
threaded cap 33 is provided for attachment to 
the upper end of casting 29, Said cap being 
knurled or otherwise roughened as indicated at 
338 to facilitate manipuliation thereof. 

Casting 29 is rigidly attached to cup 10 in any 
suitable manner, as by means of a number of 
screws the shanks of which take into tapped re 
cesses in the wall of cup 10, as indicated in dotted 
lines at 34 in Fig. 2. A relatively thin sheet of 
fiber 35 is preferably clamped between cup 10 and 
casting 29, said sheet having openings alined with 
the ends of portions 13, 14 and 17, 16 of the timing 
passage and having openings to accommodate 
the aforementioned attaching Screws 34. Said 
sheet is also preferably coated on each side with 
“Bakelite' warnish or shellac whereby a liquid 
tight seal between cup 10 and casting 29 is pro 
vided upon assembly of said parts. The counter 
sunk recesses 34a (Fig. 2) which accommodate 
the heads of screws 34 are preferably filled with 
a suitable Wax. 
The molded “Bakelite'-graphite piston 11 is 

provided with a central cylindrical passage 36 
within which a bushing 37 is adapted to fit close 
ly. The upper end of piston 11 is provided with 
an annular upstanding flange or projection 38, 
and the horizontal flange 39 of bushing 37 fits 
against said flange 38 whereby an annular receSS 
40 is provided at the upper end of Said piston. 
Extending upwardly along the walls of passage 
36 and opening into recess 40 are a plurality of 
recesses 41 (preferably three in number) the 
lower ends of which open to a countersink or 
recess 42 at the lower end of piston 11. 
The lower ends of recesses 41 are partially 

closed by the overlying corners of a nut 43 by 
which bushing 37 is rigidly attached to the pis 
ton. It will be noted, however, from Fig. 1, that 
the walls of recesses 41 diverge outwardly toward 
the lower ends thereof. The arrangement is pref 
erably such that the cleared openings at the lower 
ends of recesses 41 are substantially equal in 
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area to the three openings 44 which penetrate 
flange 39 in line with the annular receSS 40 afore 
mentioned-Said openings 44 extending through 
segmental projections 39 which have Smooth flat 
upper Surfaces and against which the downward 
ly offset annulus 45 of a valve member 45 is 
adapted to normally seat under the bias of a 
coiled compression Spring 46. 
After the bushing 37 has been secured to piston 

10 by nut 43 the screw threads at the lower ends 
of said elements are preferably upset or distort 
ed, as by means of a prick punch or the like to 
avoid any possibility of loosening thereof. The 
lower end of bushing 37 is provided with an in 
wardly extending annular flange 47 which leaves 
a circular opening 48 against the upper edge of 
which a steel ball valve 49 is adapted to seat. 
Ball 49 is preferably formed Separately in a well 
known manner to insure concentricity of its Sur 
face, and the Same is then attached, as by spot 
welding, to the lower end 50 of a valve stem 51. 
Slidable upon stem 51 and adapted to bear 
against ball 49 is a member 52 which may con 
veniently consist of a section of tubular gear 
Stock of the required size-the Spaces 52 be 
tweeen the teeth thereof forming suitable passages 
Ol' clearance for the flow of mercury when ball 
49 is displaced from its seat. The teeth are cut 
away for a portion of the length of member 52 
whereby a cylindrical guide and a horizontal seat 
or abutment are provided for the lower end of a 
coiled compression Spring 53. 
Spring 53 is initially placed under the required 

degree of compression by a hollow metal collar 
or ferrule 54 which is seated upon a suitable hori 
zontal shoulder provided upon the interior of 
bushing 37 (see Fig. 1), the horizontal flange 
39 of Said bushing being prick-punched at a 
plurality of points 55 as shown to rigidly and 
permanently Secure said ferrule in position. 
The valve stem 51, which extends through an 

opening 45 in valve member 45, is provided with 
a relatively long threaded portion 51 at its upper 
end. Threaded onto said upper end is a nut 56 
the reduced cylindrical lower end 56 of which 
forms a guide and abutment for the upper end 
of Spring 46. The end 51 of Stem 51 is then 
threaded into a tapped opening in the lower end 
of a lever 57-a lock washer 58 being preferably 
interposed between nut 56 and Said lever. 
The upper end of lever 57 is pivoted by means 

of a pin 59 to a lever 60 at a point above the lon 
gitudinal center line of the latter, lever 60 being 
composed of relatively thick metal stock and be 
ing cut away from the line 60 toward its outer 
end to provide adequate clearance for lever 57. 
As shown in Fig. 1, lever 60 is provided with an 
opening 60 having flat sides 60 and 600 to re 
ceive with a drive fit the correspondingly shaped 
portion 61 of an actuating shaft 61. As shown in 
Fig. 6 the portion 61b of said shaft is adapted to 
bear within a ferrule or bushing 62 of stainless 
steel or other suitable hard metal-Said bushing 
62 being shrunk within a suitable bearing Open 
ing in the casting 23. Bushing 62 projects in 
wardly an appreciable distance from the wall of 
casting 23 and the lever 60 is provided with an 
annular recess 60d concentric with shaft 61, Said 
recess being adapted to provide a ulose fit over 
the end of said bushing 62. A bearing is thus 
provided for the right-hand end of shaft 61 to 
effectually prevent leakage of mercury there 
about, Bushing 62 likewise cooperates with the 
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other parts illustrated to prevent endwise move 
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ment of shaft 61 toward the right. 
As will be understood, shaft 61 is placed in po 

Sition through a suitable opening 63 in the left 
hand wall of casting 23, said opening likewise 
acting as a bearing for the relatively large end 
61 of Said shaft. Casting 23 is provided with 
a counterSink or recess 64 to receive a dished 
metal plug or disk 65 of well known form, said 
plug being flattened as illustrated to bite into the 
walls of recess 64 whereby a fluid-tight closure 
is provided, said plug also acting as an abutment 
to restrain shaft 61 against endwise movement 
toward the left. 
As best illustrated in Fig. 1 a thin sheet of fiber 

66 is interposed between the flanges 19 and 22 
of cup 10 and casting 23, respectively, Said sheet 
being coated on both sides thereof with "Bake 
lite” varnish or shellac to insure a fluid-tight 
connection between these parts when assembled. 
Lock washers 21 are preferably associated With 
screws 21 to prevent accidental loosening of the 
latter. 

It will be seen that by the construction and ar 
rangement of parts as aforedescribed, the re 
quired volume of mercury may be placed Within 
the timing device at the factory and all of the 
parts may be shipped in fully assembled relation 
since there is no possibility of the mercury eScap 
ing during transit or in handling of the device. 
This feature is of considerable importance from 
a commercial viewpoint, inasmuch as the device 
may be adjusted at the factory to provide a given 
timing function of the device and there is no pos 
sibility of any accidental Variation of the ad 
justment such as might ensue if any of the parts 
were required to be disassembled prior to instal 
lation of the device. 
The casting 23 is provided with a perforated 

bracket or projection such as 67 whereby the same 
may be attached to a suitable Support--a Web Ol' 
fange 68 being formed integrally with said brack 
et and the main body of the casting to strengthen 
the same. 

In Fig. 4 we have illustrated an adaptation of 
our timing device to control the closing and re 
opening of a pair of normally open contactS 69 
and 70. Contact 69 is carried by a flexible con 
ductive strip 69 which is attached to an L 
shaped metal bracket 69,-the latter being in 
turn secured by a screw 71 to an insulating plate 
or panel 72, a nut 73 acting to clamp the afore 
mentioned parts to said panel, and a nut 74 Serv 
ing as means for attachment of a terminal wire. 

Contact 70 is likewise carried by a conductive 
strip 70s which is attached to member 70,-the 
latter having a threaded shank whereby the same 
may be clamped to panel 72 as by means of a nut 
75-the nut 76 serving as means for attachment 
of a terminal wire. The contact parts afore 
described are preferably enclosed within or par 
tially surrounded by the walls of a recessed in 
sulating block 77, which is attached in any Suit 
able manner to the member 70b. One end of 
strip 70a extends outwardly beyond the contact 
70 and block 77. 
The projecting end of shaft 61 is provided with 

a flat portion 61d, and a lever 78 is non-rotatably 
fitted thereonto-a set screw 79 or the like be 
ing employed to prevent movement of said lever 
endwise of the shaft. Secured to lever 78, as by 
means of screws 80 is a block or plate 81 of in 

75 

sulation the end of which is normally Spaced from 
the projecting end of strip 70 in an overlapping 
relation to the latter. 

3 
The free end of lever 78 has pivoted thereto at 

82 a lever 83, the upper end 83 of which extends 
through a perforation 84 in an endwise pivoted 
stud or block 85 carried by a lever 86, which is 
preferably cast to the form illustrated. At 
tached at one end to lever 86, as indicated at 87, 
and at its other end to a lug 88 attached to lever 
83 is a coiled tension spring 89 whereby lever 83 
is normally biased upwardly toward lever 86. 
The end 83 of lever 83 is threaded and a nut 
90 is adjustably carried thereon beneath the block 
85 whereby the upward movement of lever 83 is 
limited as shown when lever 86 is in its normal 
or lower extreme position. Nut 90 thus provides 
simple means for adjustment of the initial spac 
ing of insulating block 81 with respect to the end 
of strip 70 a. 

Lever 86 is Secured as by means of clamping 
plate 91 and Screws 92 to the squared end 93 of 
an OScillatable shaft, Said shaft being supported 
upon panel 72 as by means of suitable bearing 
brackets one of which is shown at 94. It may be 
a SSurned that shaft 93 is manually operable in 
a clockwise direction for directly or indirectly ef 
fecting closure of a plurality of contacts (not 
shown) to provide starting connections for an 
electric motor at will, whereas contacts 69 and 
70 when closed are adapted to provide for com 
pletion of the running connections of the motor; 
Said contacts 69 and 70 in practice being prefer 
ably adapted to control the energizing circuit of 
an accelerating relay of well known form (not 
ShoWn), although if desired the same might be 
arranged to directly control completion of the 
running circuit. 
Thus in Operation the shaft 93 is noved in a 

clockwise direction to effect completion of a given 
electric circuit and such motion tends (through 
spring 89) to effect immediate upward move 
ment of levers 83 and 78 with consequent clo 
Sure of contacts 69 and 70. The dash-pot timing 
device aforedescribed, however, retards upward 
movement of lever 78, so that energy is stored in 
Spring 89, Piston 11 therefore moves downward 
ly within cup 10 at a rate determined by the set 
ting of needle-valve 30, and the arrangement is 
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such that just prior to engagement of contact 70 
With contact 69 the valve member 45 Will Strike 
against the annular shoulder 27 between bores 24 
and 25 thus uncovering the openings 44 in the 
flange 39 of bushing 37 whereby the pressure of 
the mercury beneath the piston is additionally 
vented to accelerate the final movement of lever 
78 to quickly close said contacts 69 and 70. Such 
rapid closure of the contacts as a final step in 
the timing operation is of great practical impor 
tance since it eliminates any tendency toward arc 
ing or pitting of said contacts. 

Resetting of the several parts to positions 
thereof shown or indicated in Fig. 4 may be ef 
fected quite rapidly, inasmuch as the ball valve 
49 is then removed from its seat (see Fig. 3) and 
the mercury flows freely through the space be 
tween member 45 and the flange 39 of bushing 37 
downwardly through the interior of the latter. 
A certain amount of the mercury may likewise 
flow in a reverse direction through portions 17, 
16, 15, 14 and 13 of the timing passage, and dur 
ing a portion of the upward movement of the pis 
ton the recesses or passages 41 Will likewise be . 
Open. 
As aforeindicated needle-valve 30 may be ac 

curately adjusted as desired to provide for varia 

35 

4.) 

tion of the timing period through a very wide 
range. 
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4 
During manufacture of the timing device here 

in described the molded piston and the molded 
cup with which it is to be associated are tested, 
and the dimensions thereof changed if necessary, 
to insure a very accurate sliding fit of the for 
ner Within the latter, with an allowance of, say, 
one and One-half thousandths of an inch mini 
nun to two thousandths of an inch maximum 
clearance between the respective diameters. The 
piston is thereafter kept with the respective cup 
to which it has been fitted. 
While we have described the cup and piston 

as being molded from a suitable composition of 
"Bakelite' and graphite, it is to be understood 
that under certain conditions the graphite may 
be omitted from the molding compound without 
sacrificing any of the novel results contem 
piated herein. 
What we claim as new and desire to Secure 

by Letters Patent is: 
i. In a dash-pot timing device, in combination, 

a cup and a piston, the latter having a close slid 
ing fit Within the former, and said elements be 
ig Composed of materials whereby the same 
have a relatively low coefficient of friction rela 
tively to each other, a body of mercury inter 
posed between Said elements, and means provid 
ing a by-pass for venting said body of mercury 
and adapted to control the rate of movement 
of One of said elements with respect to the other. 

2. In a mercury dash-pot timing device for 
eiectric Switches, in combination, a cylinder and 
a piston, the former having a close sliding fit 
Within the latter, said cylinder and piston each 
being molded from a composition comprising 
graphite and the material sold under the trade 
name of “Bakelite' whereby said parts have a 
relatively low coefficient of friction with respect 
to each other, a body of mercury interposed be 
tween said elements, means including an ad 
justable by-pass for venting said body of mer 
cury and adapted to control the rate of move 
ment of said piston with respect to said cylinder, 
a hollow cap having a mercury-tight connection 
With the Open end of said cylinder, an actuating 
element penetrating said cap and having a mer 
cury-tight bearing connection with the latter, 
and means providing an operative connection 
between said actuating element and said pis 
ton. 

3. In a dash-pot timing device for electric 
Switches and the like, in combination, a cup and 
a piston each formed of a composition compris 
ing "Bakelite' and graphite, said cup having a 
venting passage associated therewith, and a body 
of mercury within said cup and cooperating with 
said venting passage to control the rate of move 
ment of said piston relatively to said cup. 

4. In a dash-pot timing device for electric 
Switches and the like, in combination, a cup and 
a piston each formed of a composition compris 
ing "Bakelite' and graphite, said cup having a 
venting paSSage aSSociated therewith, a body of 
mercury within said cup and cooperating with 
Said venting passage to control the rate of move 
ment of said piston relatively to Said cup, and 
means for varying the size of said Venting passage 
whereby the aforementioned rate of movement 
may be definitely varied at will. 

5. In a dash-pot timing device for electric 
switches and the like, in combination, a cup and 
a piston therefor each being molded from a com 
position consisting of “Bakelite' and graphite, 
said cup having a venting passage associated 
therewith, a body of mercury Within said Cup 
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and cooperating with said venting passage to 
initially control the rate of downward movement 
of said piston relatively to said cup, and valve 
means associated with said piston and said Cup 
and Operable automatically to additionally vent 
said body of mercury whereby a portion of the 
downward movement of Said piston is accelerated. 

6. In a dash-pot timing device, in combination, 
a cup, a piston slidably movable within said cup, 
Said piston having a central passage therethrough, 
a ball valve at the lower end of said passge 
and spring-biased to normally effect closure of 
the latter, Said piston having a plurality of pas 
sages extending therethrough and arranged 
around said first-mentioned passage, a valve 
member Spring-biased to effect closure of Said 
last-mentioned passages, a body of mercury with 
in Said Cup, and means providing an adjustable 
wenting passage independent of all of the pas 
Sages aforementioned for initially controlling the 
rate of downward movement of said piston rela. 
tively to Said cup, said valve member being op 
erable automatically at a given point in the travel 
of Said piston to Open said second-mentioned pas 
Sages whereby the rate of downward movement 
Of Said piston is accelerated. 

7. A mercury dash-pot timing device for elec 
tric Switches and the like, comprising a cup and 
a piston closely fitted within said cup and slid 
able with respect thereto, said piston having a 
plurality of passages extending from end to end 
thereof, Spring-pressed valve members at the 
upper and lower ends of said piston for normally 
closing the respective passages, means directly 
connected with the lower valve member and op 
erable to effect downward movement of said pis 
ton, a body of mercury within said cup beneath 
the piston to resist downward movement of the 
latter, means providing an adjustable by-pass 
for Said body of mercury whereby the initial rate 
of downward movement of said piston may be 
definitely controlled, and a shoulder on said cup 
to be engaged by the upper valve member to open 
the latter at a given point in the downward 
movement of said piston, whereby such downward 
movement is accelerated. 

8. A liquid dash-pot timing device for electric 
Switches and the like, comprising a cup and a 
piston closely fitted within said cup and slidable 
With respect thereto, said piston having a plu 
rality of passages extending from end to end 
theredf, Spring-pressed valve members at the 
upper and lower ends of said piston for normally 
closing the respective passages, means directly 
connected with the lower valve member and oper 
able to effect downward movement of said piston, 
a body of liquid within said cup beneath the pis 
ton to resist downward movement of the latter, 
means providing an adjustable by-pass for said 
body of liquid whereby the initial rate of down 
Ward movement of said piston may be definitely 
Controlled, and a shoulder on said cup to be en 
gaged by the upper valve member to open the 
latter at a given point in the downward move 
ment of said piston, whereby such downward 
movement is accelerated. 

9. In a dash-pot timing device for electric 
Switches and the like, in combination, a molded 
composition cup and a molded composition pis 
ton closely fitted within said cup and slidable 
with respect thereto, a metal member secured to 
a side wall of Said cup, said metal member having 
a venting passage extending therethrough and 
through said side wall of the cup at vertically 
Spaced points in the latter, a body of mercury 
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within said cup and displaceable through said 
passage by downward movement of said piston, a 
valve member carried by said metal member and 
adjustable to Vary the size of said venting pas 
sage whereby the rate of downward movement of 
said piston may be definitely controlled, a cham 
bered metal cover member secured to the open 
end of Said cup, a horizontally disposed shaft 
bearing withill openings in opposed walls of Said 
cover member and having an end portion project 
ing outwardly from the latter, means associated 
with said bearing openings to prevent leakage of 
mercury from said chamber, actuating means for 
said shaft, and a leverage connection between the 
latter and Said piston. 

10. In a device of the character described, in 
combination, a piston molded from a composition 
of "Bakelite' and graphite, said piston having 
a relatively large central passage extending lon 
gitudinally therethrough and a plurality of pas 
Sages surrounding said central passage and open 
ing thereinto, a hollow metal bushing having a 
body portion adapted to fit closely within Said 
central passage to separate the second-mentioned 
passages therefrom, said body portion having an 
inwardly extending annular flange providing a 
valve opening at the lower end thereof, a valve 
member located within said body member and 
spring-biased into engagement with said valve 
opening, said bushing having a horizontal flange 
and said piston having an upstanding annular 
flange whereby an annular recess is provided be 
tween said parts, said second-mentioned passages 
being arranged to communicate with said receSS, 
said horizontal flange having a plurality of Open 
ings therethrough, and a metal disk Superim 
posed upon said horizontal flange and spring 
biased into engagement with the latter to nor 
mally close said openings. 

11. In a device of the character described, in 
combination, a piston molded from a composition 
of “Bakelite' and graphite, said piston having 
a relatively large central passage extending lon 
gitudinally therethrough and a plurality of pas 
sages surrounding said central paSSage and Open 
ing thereinto, a hollow metal bushing having a 
body portion adapted to fit closely within said 
central passage to separate the second-mentioned 
passages therefrom, said body portion having an 
inwardly extending annular flange providing a 
valve opening at the lower end thereof, a valve 
member located within said body member and 
spring-biased into engagement with said valve 
opening, said bushing having a horizontal flange 
and said piston having an upstanding annular 
flange whereby an annular recess is provided 
between said parts, said second-mentioned pas 
sages being arranged to communicate with said 
recess, said horizontal flange having a plurality 
of openings therethrough, and a metal disk Su 
perimposed upon said horizontal flange and 
spring-biased into engagement with the latter to 
normally close said openings, said ball-valve and 
said disk being movable independently of each 
other to effect opening of the respective passages 
controlled thereby. 

12. In a dash-pot timing device for electric 
switches and the like, in combination, a molded 
composition cylinder having a closed lower end, 
a piston closely fitted within said cylinder and 
slidable with respect thereto, a cast metal mem 
ber secured to one side of said cylinder, said mem 
ber having a venting passage extending there 
through and communicating with the interior of 
said cylinder at Vertically spaced points in the 

5 
latter, a body of liquid within said cylinder and 
displaceable through Said passage by downward 
movement of said piston, adjustable means car 
ried by said member and associated with said 
venting passage for varying the size of the lat 
ter whereby the rate of downward movement of 
said piston may be controlled, a chambered metal 
cover member secured to the open end of said 
cylinder in liquid-tight relation thereto, said 
cover member having a pair of bearing openings 
formed in the Opposed walls thereof, a horizontally 
disposed shaft insertable endwise into said bear 
ing Openings and having an end portion extend 
ing outwardly from Said cover member, means 
comprising a pair of metal members respectively 
asSociated with said bearing openings and with 
said shaft to restrain the latter against endwise 
movement in either direction and to insure against 
leakage of liquid from Said cover member, actu 
ating means connected with the projecting end 
of Said shaft, and a leverage connection between 
the latter and said piston. 

13. In a device of the character described, in 
combination, a piston, said piston having a rela 
tively large central passage extending longitu 
dinally therethrough and having a plurality of 
paSSages Surrounding Said central passage and 
opening thereinto, a hollow bushing having a 
body portion adapted to fit closely within said 
central passage to separate the second-men 
tioned passages therefrom, said body portion 
having an inwardly extending annular flange pro 
viding a valve opening at the lower end thereof, 
a valve member located within said body mem 
ber and Spring-biased into engagement with said 
valve opening, said bushing having a horizontal 
flange and said piston having an upstanding 
annular flange whereby an annular recess is pro 
Vided between said parts, said second-mentioned 
paSSages being arranged to Communicate With 
Said recess, said horizontal flange having a plus 
rality of openings therethrough, a metal disk 
Superimposed upon said horizontal flange and 
Spring-biased into engagement with the latter to 
normally close said openings, a cylinder within 
which said piston is slidably mounted, a body of 
liquid interposed between the closed lower end of 
Said cylinder and said piston, means additional to 
the passages aforementioned for controllably 
venting said liquid upon initial downward pres 
Sure On Said piston, and means located in the 
path of said metal disk for displacing the latter 
at a given point in the downward movement of 
said piston, whereby said liquid is further vented 
to decrease the resistance to movement of said 
piston. 

14. In a device of the character described, in 
combination, a piston, Said piston having a rela 
tively large central passage extending longitudi 
nally therethrough and having a plurality of 
passages surrounding said central passage and 
opening thereinto, a hollow bushing having a 
body portion adapted to fit closely within said 
central passage to separate the second-men 
tioned passages therefron, said body portion 
having an in Wardly extending annular flange 
providing a valve opening at the lower end there 
of, a valve member located within said body 
member and spring-biased into engagement with 
Said valve opening, said bushing having a hori 
ZOntal flange and said piston having an upstand 
ing annular flange whereby an annular recess 
is provided between said parts, said second-men 
tioned passages being arranged to communicate 
with said recess, said horizontal flange having a 
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plurality of openings therethrough, a metal disk 
Superimposed upon said horizontal flange and 
Spring-biased into engagement with the latter 
to normally close said Openings, a cylinder within 
which said piston is slidably mounted, a body of 
liquid interposed between the closed lower end 
of said cylinder and said piston, means additional 
to the passages aforementioned for controllably 
venting said liquid upon initial downward pres 
sure on said piston, and means located in the path 
of said metal disk for displacing the latter at a 

1,955,565 
given point in the downward movement of said 
piston whereby said liquid is further vented to 
decrease the resistance to movement of said pis 
ton, the means for actuating said piston includ 
ing means for upwardly displacing said first men 
tioned valve member to provide a relatively large 
venting passage, whereby said piston may be 
quickly reset to its upper extreme position. 

DWN X. SCBMD. 
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