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UNITED STATES 
1,579,049 

PATENT OFFICE. 
CHESTER D. AINSwoRTH, OF WOLLASTON, MASSACHUSETTS, ASSIGNOR, BY MESN 

ASSIGNMENTS, TO CONDIT ELECTRICAL MANUFACTURING CORPORATION, OF BOS 
TON, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS, 

RETARDATION DEVICE. 
Application filed May 19, 1921. Serial No. 471,004. 

To all whom it may concern. 
Be it known that I, CHESTER D. A.INS 

woRTH, a citizen of the United States, re 
siding at Wollaston, in the county of Nor 

5 folk and State of Massachusetts, have in 
vented an Improvement in Retardation De 
vices, of which the following is a specifica 
tion. 
This invention relates to retardation de 

1) vices and particularly to an electrically-con 
trolled retardation device adapted to delay 
the control of an electric circuit and has for 
its object to improve the construction of re 
tardation devices of the type set forth. 

Fig. 1 is a sectional elevation of the inven 
tion applied to the overload coil of an elec 
tric switch. 

Fig. 2 is a view similar to Fig. 1 but with 
the movable elements thereof disposed in an 
attracted position. 

Fig. 3 is a sectional elevation illustrating 
the relative position of the various elements 
to provide a rapid return or resetting of the 
movable elements. 
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2. 

able elements of the device. 
Fig. 5 is a section along line 5-5 of Fig. 

4, and illustrating more particularly the 
fluid passages for obtaining rapid resetting 

30 of the device. 
Fig. 6 is a section along line 6-6 of Fig. 

4 and illustrating more particularly the 
leak passage. 
As here shown, the device embodying the 

invention is contained in the receptacle 10 
which may also contain the stationary and 
movable switch members, not shown, of an 
electric switch; and is immersed in the oil 
therein; and the oil serves as the fluid acted 
upon by the movable elements of the device. 
The retardation device includes the sole 

noid having the winding 11 disposed on the 
tube 12, which latter forms a cylinder. The 
upper end of the tube is sealed by the plug 
13 which constitutes the fixed pole-piece of 
the solenoid; and said solenoid may be se 
cured to a fixed support 14 by a bolt 15 
threaded into the top of the core piece. 
The movable core of the solenoid, which 

comprises the piston of the retardation-de 
vice, includes the stem 16 formed of mag 
netic material, and the sleeve 17 which also 
is preferably of magnetic material although 
it is not essential that it be so formed. Said 
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Fig. 4 is a sectional elevation of the mov 

stem is cylindrical and of substantial length 55 
and is formed with an axially disposed oil 
passage 18 which extends preferably from 
end to end of it. Said stem is also formed, 
at its lower end with an enlarged or shoulder 
portion 16; and the upper-face 16 of said 60 
shoulder portion is arranged to form a valve 
seat adapted to be engaged by the lower 
face of said sleeve. - . 
Said sleeve 17 is also cylindrical in form 

and is arranged to be a relatively close slid- 65 
ing fit in said tube 12 whereby to reduce 
oil leakage between it and said cylinder. 
Said sleeve is formed with an axial opening 
17 in which said stem 16 is loosely received; 
and said sleeve and stem are relatively mov. 70 
able, movement of said sleeve upwardly on 
said stem being limited by engagement with 
a pin 19 carried by said stem, and movement 
of said sleeve downwardly on said stem be 
ing limited by engagment with the shoulder 75 
portion 16 of said stem. It is not of es 
pecial importance that said sleeve be a close. 
sliding fit on said stem and it is desirable 
that the sleeve be freely movable thereon. . . 

Passages 20 of relatively large cross sec- 80 
tion are formed in said stem a short distance 
above the face 16 of the shoulder 16 to 
establish free oil communication between 
said passage 18 and the main body of oil in 
the receptacle 10. 
The lower face 17 of said sleeve is nor 

mally adapted to engage the face 16 of the 
shoulder 16 of said stem, and the contact is 
adapted to be substantially oil tight where by to prevent appreciable oil leakage.90 
through said passages 20 when the core is 
-moving upward. Preferably, said faces are 
adapted to contact throughout their radial 
extent. It will be obvious that as said sleeve 
is moved into engagement with said face 95 
16 or away therefrom to uncover said pas 
sages 20 the flow of oil through said pas 
sages will be restricted or permitted. 
A leak passage 21 is formed in said, stem 

below the shoulder portion 16 and said 100 
passage extends from said passage 18 to 
the side of said stem. An adjustable cap 
member 22 is formed with a recess in which 
the lower end of said stem is received and 
said cap extends upwardly on said stem 105 
and is adapted to be substantially in oil 
tight contact therewith. The top face 22 
of said cap-member is tapered so that one 
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portion of its side wall is higher than its it will be held firmly against the face 16 
opposite portion and the higher portion 
is Eilee above and cover said passage 21 and thereby prevent flow of oil 
through when the cap is adjusted in proper 
position. It is obvious that as said cap 
member is rotated on the end of said stem, 
the opening of said passage will be grad 
ually uncovered and that any desired ex 
tent of opening, and therefore the amount 
of restriction of flow of oil therethrough 
may be varied by a proper adjustment of 
said cap-member. Preferably the side wall 
of said cap-member is provided with a 
witness mark 23 and the shoulder portion 
16 of said stem is provided with a series 
of graduations 23 which may indicate the 
time required for operation of the device 
in specific adjustments thereof. 

Said cap-member is held in place by the 
screw 24 which extends through said mem 
ber and is threaded in the end of said pas 
sage 18. A striking disc 25 may be inter 
posed between the head of said screw and 
said cap to engage the arm 25 when the 
piston is moved to its upper position and 
trip the switch or otherwise control an elec 
tric circuit. 
: A stop-member 26 may be disposed below 
Said core to support it in its normal or low 
position and said stop-member may be ad 
justable vertically in a well known manner to 
vary the current value at which the device 
will operate. Normally the core is at its 
lowermost position and is supported upon 
the member 26 and the sleeve 7 is in con 
tact with the face 16 of the shoulder 16 
of the stem 16 and free flow of oil through 
said stem is thereby prevented. When the 
solenoid winding is sufficiently energized 
the piston will be moved upwardly within 
the tube 12 and oil will be forced out of 
the space above the piston through the pas 
Sage 18 in said core and the leak passage 
21; and the rate of flow of oil and conse 
quently the rate of upward movement of 
the core will be governed by the setting of 
the cap-member 22. When the core has 
moved upwardly sufficiently to control the 
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gized, the stem 16 will drop and the shotul 

55 

circuit and the solenoid becomes de-ener 

der portion 16 will be moved from contact 
with the sleeve to uncover the passages 20 
and admit oil freely into the space above 
the core; whereby the core will return 
rapidly by gravity to its normal position. 
After the stem has descended to its low 
position the sleeve 17 will subsequently de 
scend to engage the shoulder 16 of said 
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stem and close the passage for the free 
flow of oil; and the device will be in con 
dition for a second operation. 
While it is not essential that said sleeve 

17 beformed of magnetic material, yet it 
is preferably so formed for the reason that 
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of the shoulder 16 of the stem by magnetic 
attraction, inasmuch as said stem extends 
above said sleeve toward the fixed pole 
piece 13, and an oil tight contact with said 
shoulder is assured thereby. 

It is obvious that the invention may be 
incorporated in other structures without 
departing from the spirit of the invention. 
I claim: w 

1. A retardation device including a cyl 
inder, and a piston therefor including a 
stem having a fluid passage therein which 
has an opening at the top of the stem and a 
second and lower opening in the side of the 
stem, and a sleeve conformed with and 
movably fitting within said cylinder and 
surrounding and free for axial movement 
on said stem to control fluid flow through 
said fluid passage. 

2. A retardation device including a cyl 
inder, and a piston therefor including a 
stem having a fluid passage therein which 
has an opening at the top of the stem and a 
second and lower opening in the side of the 
stem, and a sleeve conformed with and mov 
ably fitting within said cylinder and sur 
rounding and free for axial movement on 
said stem to cover and uncover said second 
opening. 

3. A retardation device including a cyl 
inder, and a piston therefor including a 
sleeve conformed with and movably fitting 
within said cylinder and a stem extended 
through an aperture in said sleeve and 
movably axially therein, said stem having a 
fluid passage therein which has an upper 
opening at the top of the stem above said 
sleeve and a lower opening in the side of 
the stem below said sleeve, said stem also 
having a shoulder portion below said lower 
opening, and said sleeve and shoulder co 
operating to form a valve to control fluid 
flow through said passage. 

4. A retardation device including a cyl 
inder and a piston therefor including a 
sleeve movable in engagement with said cyl 
inder and a stem extended through an aper 
ture in said sleeve and movable, therein, said 
stem having a fluid passage in it which has 
an upper opening in the top of said stem and 
a lower opening in the side of said stem, 
Said stem having a shoulder portion below 
Said lower opening arranged to cooperate 
with said sleeve to form a valve to control 
flow of fluid in said stem-passage, said stem 
also having a leak opening in communica 
tion with said passage and means, to vary 
the dimensions of said leak opening. 

5. A retardation device including a cyl 
inder, and a piston therefor including a 
sleeve movable within said cylinder, a stem 
movable within an aperture in said sleeve 
and extended downwardly beyond said 
sleeve, said stem having a fluid passage 
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therethrough which has an upper opening 
in the top of the stem and a second opening 
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in the side of the stem and a leak opening 
in the side of the stem, said stem having 
a shoulder portion below said second open 
ing, said shoulder and sleeve arranged to 
form a valve to control flow of fluid through 
said stem-passage, and a cap received on 
the lower end of said stem having its side 
wall extended upwardly and arranged to 
control the extent of opening of said leak 
Opening. 

6. A retardation device including a cyl 
inder, and a piston therefor including a 
sleeve movable within said cylinder, a stem 
movable within an aperture in Said sleeve 
and extended downwardly beyond said 
sleeve, said stem having a fluid passage. 
therethrough which has an upper opening 
in the top of the stem and a second opening 
in the side of the stem and a leak opening 
in the side of the stem, said stem having a 
shoulder portion below said second opening, 
said shoulder and sleeve arranged to form 
a valve to control flow of fluid through said 
stem-passage, an adjustable cap received on 
the lower end of said stem having its side 
wall extended upwardly and arranged to 
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control the extent of opening of said leak 
opening, and means to lock said cap in ad 
justed position. 

7. A retardation device including a cyl 
inder, and a piston therefor including a 
sleeve movable within said cylinder, a stem 
movable within an aperture extended on 
both sides beyond said sleeve, said stem hav 
ing a passage extended from end to end of 
it with an upper and a lower opening in 
the side of the stem communicating with said 
passage, said stem having a shoulder por 
tion disposed below said upper opening ar 
ranged to cooperate with said sleeve to 
form a valve to control flow of fluid through 
said opening, a cap disposed over the lower 
end of said stem which has its side wall ex 
tended upwardly and arranged to control 
the extent of opening of said lower opening, 
and a screw passed through said cap and 
threaded in the lower end of said passage in 
said stem. 

8. A retardation device including a sole 
noid having a tube comprising a cylinder, a 
fixed pole piece closing the upper end of 
Said cylinder, and a piston for the cylinder 
including a magnetic sleeve movable in said 
cylinder, a magnetic stem movable in an 
aperture in Said sleeve and extended beyond 
said sleeve in both directions, said stem 
having a fluid passage which has an upper 
opening in the top of the stem and a lower 
opening in the side of said stem, said stem 
having a shoulder portion below said lower 
opening arranged to cooperate with said 
sleeve to form a valve to control fluid flow 
in said passage, said sleeve arranged mag 
netically to be held in contact with said 
shoulder, and Said stem having a leak open 
ing communicating with said passage. 

9. A retardation device having a cylinder, 
and a piston therefor having a sleeve mov 
able within and in engagement with the 
cylinder, a stem movable in Said sleeve hav 
ing a fluid passage which has an upper open 
ing in the top and a lower opening in the 
side of the stem, said stem having a shoulder 
portion below said lower opening arranged 
to cooperate with said sleeve to form a valve 
arranged to control fluid flow through said 
passage, and means to hold said stem and 
sleeve magnetically in contact. . 

10. A retardation device comprising a so 
lenoid having a tube comprising a cylinder, 
a core piece fixed in the upper end of said 
cylinder, a piston including a stem of mag 
netic material having a fluid passage therein 
which has an opening through the upper 
portion of the stem and a lower opening in 
the side of the stem, said stem having an en 
larged head below said lower opening, and a 
sleeve of magnetic material movable in said 
cylinder and on said stem to cover and un 
cover the lower opening in the stem and en 
gageable with the head of the stem to pre 
vent flow of fluid through the passage in the 
stem, said stem arranged to extend upward 
above said sleeve toward the fixed core piece 
in the cylinder. - 
In testimony whereof, I have signed my 

name to this specification. 
CHESTER, D. A.INSWORTH. 
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