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UNITED STATES

Patent Orrice.

EDWARD E. PUNZELT, OF NEW BRITAIN, CONNECTICUT, ASSIGNOR OF
ONE-HALF TO ANDREW TRUMBULL, OF SAME PLACE.

DOOR-CHECK.

SPECIFICATION forming part of Letters Patent No. 528,648, dated July 24,‘1894.
Application filed February 1, 1894, Serial No, 498,736, (Nomodel,)

To all whom it may concern: v :
Be it known that I, EDWARD E. PUNZELT,
a citizen of the United States, residing at New
Britain, in the county of Hariford and State
of Connecticut, have invented certain new
and useful Improvements in Door-Checks, of
which the following is a specifieation.
Thisinvention,in door-checks, particularly
relates to that class known as “fluid door-
checks;” the object of the invention being to
provide a simple and effective deviee for clos-
ing a door, and at the same time retard the
closing movement thereof to prevent slam-
ming; also to so construct and organize the

same that it may be operable for use with.

rightorleft-hand doors; also to provide means
in connection withand forming a part of said
door-check whereby the door may be held in
an open position without the employment of
an outside agent; also to so construect and or-
ganize the various parts of the device that
they may be readily assembled and disassem-

bled for the purpose of adjustment or repairs.

Another object of the invention is to con-
struct the door-check ecasing with a spring-
containing chamber and a flnid-containing
chamber in substantially horizontal align-
ment and provide a piston intermediate to
the side walls of said chambers, and to so
construct and organize said parts that the
stress upon the piston will be so distributed
as to cause no torsional strain tending to
throw the parts out of alignment and cause
undue wear.

In the drawings accompanying and form-
ing a part of this specification, Figure 1 is a
plan view of a door-check embodying my
invention, applied to a right-hand door.
Fig. 2 is an enlarged plan view of said door-
check, a portion of the actuating-lever be-
ing broken away. Fig. 3 is a cross-sectional
view of .the door-check taken in line a—a,
Fig. 2, looking from the under side in said
figure, said Fig. 3 showing the reducing valve
as closed, or in the position it occupies dur-
ing the return or closing movement of the
door. Fig.4 is a cross-sectional view similar
to Fig. 3 of a portion of the door-check cas-
ing, showing the reducing-valve as open or
in the position it occupies during the open-

‘and piston carrier therein.

ing movement of the door. TFigs.5 and 6 are
plan and side views, respectively, on a re-
duced scale, of the piston and piston-earrier.
Fig.7is a plan view of the reducing-valve cas-
ing. Fig. 8 is a side elevation of the same.
Fig. 9 is a cross-section of said valve-casing,

55

taken in line c—e¢, Fig. 8, looking downward. -

I'ig. 10 is a similar cross-section of the redue-
ing-valve casing taken in line d—d, Fig. 8,
looking downward. Figs. 11, 12 and 13, are

- horizontal cross-sectional views taken in line

b—b, Fig. 3,looking downward in said figure,
and illustrating three positions of the piston
during the opening. and closing movements
of the door, said figures showing the parts
arranged for use with a right-handed door.
Fig. 14 is a similar cross-sectional view show-
ing the parts in the position they occupy
when adapted for use with a left-hand door.
Fig. 15 is a similar cross-sectional view of a
portion of the casing, showing the relief
valve-body adjusted so as to permit the pas-
sage of but a small volume of liquid there-
through. Fig. 16 is a wertical ecross-section
of a portion of the casing showing the piston
Tigs. 17, 18 and
19 are views illustrating the operation of the

locking-device for retaining the door in an

open position.

Similar characters designate like parts in
all the figures. ‘

Briefly stated, the door-check as a whole,
comprises a easing, designated in a general
way by B, a piston, E, a rotary piston-carrier,
I', a piston-actuator, G, a spring, H, means
for holding and adjusting said spring, a re-
ducing-valve, I, and a locking-device, J, for
locking the- piston-actuator with relation to
the casing. In the preferred form thereof
herein shown, the casing consistsof three an-
nular walls, preferably formed integral and
designated by 2, 3-and 4, respectively; these
walls which are of different diameters, arelo-

cated one within the other, the annular space

between the outer and intermediate walls 2
and 3 respectively, constituting a fluid-cham-
ber, C, the space between the intermediate
and inner walls 3 and 4, respectively, consti-
tuting a spring-receiving chamber, D, and the
space within.-the inner wall 4 constitutes the
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journal bearing for the piston-carrier stem 5.
The outer and intermediate walls 2 and 3 are
connected togetherator neartheirupper ends
by an annular web, 6, which constitutes a
cover for the fluid-chamber C, and the inter-
mediate and inner walls 3 and 4, respectively,
are connected at their lower ends by an an-
nular web, 7, which constitutes the bottom of
the spring-chamber D, as will be understood
by reference to Fig. 3 of the drawings.

The annular fluid-chamber C is divided at
one side thereof (as shown in Figs. 11 to 15,
inclusively) by a bridge wall, 8, which is con-
nected at one side with the intermediate an-
nular wall 3 and extends from the upper to
the lower edge of the chamber C. The outer
annular wall 2 has an extension 9, at one side
thereof, preferably in alignment with the

bridge-wall 8, which extension forms a bear-

ing for the reducing-valve-carrier I, the in-
terior of this extension being inthenature of
an annular chamber, D’, with passages 10
and 11, in communication with the fluid-
chamber C at either side of the bridge-wall,
as will be clearly understood by reference to
the figures before referred to. The outer
edge of the bridge-wall 8 in connection with
the inner face of the extension wall consti-
tutes a bearing for the reducing-valve-car-
rier I’. 'This carrier is in the nature of an

annular valve-body I’ having transverse in--

let and outlet openings,12 and 13, respect-
ively,in communication with the passages 10
and 11, respectively, communication between
said inlet and outlet openings being had
through alongitudinal or vertical valve open-
ing, 14, formed in the valve-seat 15,said open-
ing being normally closed by a check-valvel,
which valve, in the preferred form thereof
herein shown, will be in the nature of a spin-
dle-valve, the upperend of the spindle of said
valve being seated in a socket formed in the
upper wall of the valve-body, and the lower
"end of said spindle being seated in a socket
formed in a screw-plug, 16, inserted in the
lower end of said valve-body, a spring, 17,
being interposed between said plug and the
head of the valve for normally pressing said
valve against its seat.

The valve-body 1’ will preferably have at
its upper end, a stem, 18, which, as shown, is
extended through a cap, 19, fitting the top
of the chamber D’ (which cap retains the
valve-body against vertical movement) and
will be provided at its outer end with an
actuating member, or arm, 20, by means of
which said body may be turned when it is
desired to shift the same from the position
shown in Tig. 13 to that shown in Fig. 14 to
bring the outlet-opening 13 in communica-
tion with the passage-way 11, to adapt the
door-check for use with a left-hand door. As
shown in the drawings, the outlet opening 13
extends transversely entirely through the
valve-body which enables it to be shifted into
alignment with either of the passageways 11
or 10 by a relatively short movement of the

actuator arm 20. It willbe obvious, however,
that changes in the construction and organi-
zation of this valve might be made without
departure from my invention.

The lower open end of the fluid-chamber C
will, in praetice, be shouldered and screw-
threaded, as shown at 21 and 22, respectively,
and will have fitted thereto a.cap, 23, whose in-
ner edge may have a bearing against said
shoulder 21 as shown in Fig.3. Thelowerend
of the spring chamber D terminates at a point
remote from the inner face of thecap 23; and
closely fitting the space between said cap and
bottom wall of said chamber D is a piston-
carrier, F, having a stem, 5, which extends
through, and is adapted for rotation in, the
bearing formed by the inner annular wall 4,
as shown in Fig. 3, said stem preferably be-
ing angular at its outer end as shown at 5,
and having secured thereto the actuator-mem-
ber 24, which constitutes one member of the
actuating device G. In practice,the bearing
for the stem of the piston-carrier will prefer-
ably be enlarged at its lower end contiguous
tosaid carrier, and be provided with a pack-
ing-ring, 25, to prevent the possibility of es-
cape of the fluid contained inthe fluid-cham-
ber through said bearing.

The piston-carrier F,in the preferred form
thereof herein shown, will be in the nature
of a disk having an eccentric or cam-shaped
periphery, whose greatest diameter coincides,
substantially, with or is fractionally less than,
the external diameter of the intermediate
wall 3 of the spring-chamber D. This ear-
rier has a wide bearing upon the upper face
of the cap 23, and is provided at one side
thereof, as shown at 26, with an extension
whose outer edge is concentric with and bears
against the inner face of the outer wall 2 of
the fluid-chamber. Formed upon, orsecured
to this extension, is a verticle blade, or piston,
E, whose side and top edges are in close but
movable contact with the sidesand upperface
of the fluid-chamber as will be clearly under-
stood by reference to I'ig. 16 of the drawings.
It is obvious that the extension 26 might be
constructed to constitute in itself the piston
proper. This piston-carrier F also constitutes
a cut-off valve for automatically regulating
the closing movement of the valve and door,
said valve acting in conneection with the
bridge-wall to cut off the passage of the fluid
from the front to the rear side of the piston,
moreor less, to thereby inerease the resistance
of the fluid against the piston more or less as
desired. To accomplish this end, the cut-off
valve 1s divided peripherally into three por-
tions each side of aline drawn through the
piston and axis thereof, 7. e.~an eccentric
portion, 28, a concentric portion, 29,and a re-
lief-portion, 30, and is so disposed. with rela-
tion to the lower edge of the bridge-wall, that
when the valve is in the position shown in
Fig. 13 (the position it occupies when the door
is open) considerable space, as 27, is left be-
tween the eccentric portion 28 of the valve
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periphery and the inner edge of the bridge-
wall which permits a free circulation of the
fluid, and when the said valve has reached
the position shown in Fig. 12, the space 27 is
materially contracted thus cutting off, to a
considerable extent, the passage of the fluid
from the front to the rear side of the piston,
inecreasing theresistance thereof to the piston,
and consequently decreasing the speed of the
piston and its connecting mechanism. This
registance is maintained, owing to the uni-
formity of the concentric portion 29 of the
valve periphery, until the point 80 at the ex-
treme end of said concentric portion comes
opposite the bridge-wall, after which a con-
tinued movement of the valve brings one of
the relief-portions 30 opposite the bridge-wall,

- which immediately permits an increased
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volume of fluid to pass the bridge-wall, thus
quickly reducing the resistance and causing
the piston to complete its movement with
rapidity, insuring the closing of the door
without noise.

As will be seen by the drawings, the con-
struction and organization of the piston, pis-
ton-carrier, and piston-carrier shaft or spin-
dle, (all of whichin the preferred form thereof
herein shown are formed integral) issuch that
the piston and spindle lie in parallel planes,
and in econsequence thereof the bearing force
due to the resistance exerted by the liquid
upon the piston comes in a line midway of

and is carried by said spindle, thus obviating

transverse strain and undue wear of the parts.

As before stated, the periphery of the valve
F is divided each side of a center line desig-
nated by 7 into three effective portions 28, 29
and 30, as will be clearly understood by refer-
ence to Fig. 11 of the drawings. The eccen-
tric portions 28 extend each side of the center
line r to the points s indicated by the dotted
radial lines, its central portion being located
in alignment with the center line » and at the
side opposite the piston carried by said valve;
the concentric or cutting-off portions 29 ex-
tend from the points s to the points ¢ indi-
cated by dotted radial lines, which points ¢
are somewhat remote from the acting faces of
the piston, and the relief-portions 30 which
are formed preferably by notching the pe-
riphery of the valve at points contiguous to
the piston, at either side thereof, extend from
the points ¢ and terminate at the side faces of

- the piston. The construction and operation
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of this device will be fully understood by ref-
erence to Figs. 11,12 and 18, which illustrate
the operation of said valve.

As a means for effecting the closing-move-
ment of the door, I have provided a spring-
actuated connection between the piston-act-
uatingleverand the door-check casing, which,
in the preferred form thereof herein shown,
consists of a spiral spring socured at oneend
to a projection, 31, upon the inner side of the
intermediate wall 3 of the casing, and at its
opposite or inner end to a projection, 32,
formed upon the hub 33, of a ratchet-wheel,

34, herein shown as journaled upon the inner
annular wall 4 of said casing, said wall being
shouldered, as shown at 35, to form a bearing
for the lower end of said hub. This ratchet-
wheel will, in practice, be of sufficient diam-

70

eter to cover the open end of the spring- -

chamber D, as shown in Fig. 3 of the draw-
ings, and is operatively connected with the
actuating lever 24 by means of a double pawl,
36, pivotally secured to said lever in position
for engagement with the notches 37 formed
in the periphery of said ratchet-wheel. This
pawl is constricted, as deseribed, to render

75
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it operable for engagement with the ratchet-

wheel when the device is used either with a
right or with a left-hand door.
tion of the devices just deseribed will be ob-
vious, . :

As a means for retaining the actuating-
lever in the position it will occupy when the
door is open, and for preventing the acci-

-dental closing of the door, I have provided a

locking-device, which in the preferred form
thereof herein shown, consists of a series of
radially-disposed abutments, or locking-pro-
Jjections, 38, formed upon the upper face of
the casing near the outer edge thereof, and
have provided in connection with the actu-
ating-lever, a spring-actuated detent stop,

The opera- -
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designated in a general way by J. This de- .

tent-stop, in the form herein shown; consists
of a rock-shaft, 39, journaled at its ends in

_bearings, 40 and 41, formed upon the under

side of the actuating-lever 24, a double-ended
pawl, 42, secured to the inner end of the
rock-shaft, a rocking-arm, or actuator, 43,
formed upon or secured to the outer end of
said rock-shaft, and a detent-spring, 44, se-
cured at one end to the under side of the le-
ver 24 and bearing at its opposite free end
upon the upper face of the pawl 42. This
pawl 42 will preferably havean angular bear-
ing-face, 42, against which the spring 44 bears
when said pawl is in either of the three posi-
tions shown in Figs. 17, 18 and 19. By this
construction, one end of the pawl may be

‘thrown into engagement with one of the abut-

ments 38 of the casing and will be held in the
position shown in Fig. 17 owing to the stress
of the door-closing spring, until by a further
or backward movement of thelever, the pawl
will be disengaged from the abutment, when
the spring 44 will throw the pawl into the
position shown in Fig. 18 with its abutment-
engaging ends clear of said abutment which
wiil permit the unobstrueted return-move-
ment of the lever 24. By using a double-
ended detent-pawl in connection with alock-
ing-device, said locking-device is operable
when the.-door-check is used either with a
right or left-hand door. -

When it is desired to use thedoor-checkin
connection with a left-hand door,the actuat-
ing lever will be disconneeted from the stem
of the piston-carrier, the ratchét-wheel 34
will then be removed, the position of the

-door-spring will be reversed from thatshown
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in Fig.2, and the piston shifted to the position

. shown in Fig. 13, after which these partswill
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be re-assembled and the spring wound to the
desired tension by means of the ratchet-
wheel,after which the pawl36 will be thrown
into locked engagement with the ratchet-
wheel 34; the valve-body, or carrier I’ will be
shifted from the position shown in Fig. 13 to
that shown in Fig. 14, This reorganization
and adjustment of the parts will render the
device applicable for a left-hand door.

The door-check casing will, in practice, be
secured to the door by means of screws ex-
tended through the arms 50 and 50’; and con-
nection is made between the piston-carrier of
said casing and the door-casing by means of
the actuator, which in the preferred form
herein shown, consists of the two lever mem-
bers 24 and 24/, the one 24 of which is secured
to the stem of the piston-carrieras beforede-
seribed, and the other, 24’, of which is piv-
otally secured at one end to.the door-casing,
and pivotally connected atits opposite end to
the lever 24 as clearly shown in Fig. 1 of the
drawings.

A detailed description of the operation of
my improved door-check isconsidered unnec-
essary, as thesame will be elearly understood
by any one skilled inthe art to which this in-
vention appertains.

Having thus described my invention, I
claim-— :

1. In a door-check of the class specified,in
combination, a casing comprising an annular
chamber constructed and adapted for receiv-
ing a valve-rotating spring and having an an-
nular fluid-chamber surrounding said spring-

. receiving chamber in the same plane there-
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with and adapted for receiving a valve, a
valve located in said fluid-chamber, a spring
located in the spring-receiving chamber, and
means for operatively connecting the spring
and valve together and adapted for connec-
tion with a door, substantially as deseribed.

2. In a door-check of the class specified, a
casing comprising an aunular spring-receiv-
ing chamber having an inner, outer and bot-
tom wall, an annular fluid-receiving chamber
extending below,and surrounding said 8pring-
receiving chamber, and a valve-chamber lo-
cated at one side and having inlet and outlet
openings in communication with said fluid-
chamber, substantially as deseribed.

3. In a door-check, the combination with a
casing having an inner and outer annular
chamberin horizontal aliznment,with a trans-
versely bridged spaceintermediate to the bot-
tom walls thereof, of a combined piston-car-
rier and cut-off valve revolubly supported in
the space between the bottom walls of the
said chambers and carrying a pistoninterme-
diate to the side walls of said chambers, sub-
stantially as described and for the purpose
set forth.

4, In adoor-check of the class specified, the.
herein deseribed easing, it consisting of two'

cup-shaped chambers of different diameters

open at opposite ends and both having inner
and outer walls in parallelism and so disposed
in the same plane and with relation to each
other that the open end of one chamber is

.contiguous to the closed end of the other

chamber, and caps for closing the ends of
both of said chambers, substantially as de-
seribed.

5. In a door-check of the class specified, in
combination, a casing comprising three annu-
lar chambers in circumferential parallelism,
two of which chambers are located one within
the other, and the other of which chambers is
located at one side of, and has passage-ways
in communieation with the next adjacent
chamber, a revoluble piston carried in oneof
said chambers, a piston-rotating spring car-
ried in anotherof said chambers,and a valve-
carrier and valve located in the other of gaid
chambers in a manner substantially as and
for the purpose desceribed.

6. In adoor-check of the class specified, the
combination with a casing comprising two an-
nular chambers located one within the other,
of a piston-carrier having a piston and spin-
dle in parallel disposition, and a spring sur-
rounding said spindle and located between
the piston and spindle, substantially as de-
seribed and for the purpose set forth.

7. Tn a door-check, in combination, a casing
comprising two annular walls of different di-
ameters located one within the other, a piston
located between the two walls, a piston-car-
rier having aspindle in parallelism with said
piston, a lever connected to said spindle, a
pawl-and-ratchet mechanism intermediate to
said lever and spindle,and a spring interme-
diate to the spindle bearing and piston, sub-
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stantially as described and for the purpose

set forth. .

8. In a door-check, in ecombination, a casing
comprising three annular walls of different di-
ameters located one within the other, the
outer wall having an extension substantially
as described, a valve-carrier and valve lo-
cated in said extension and in communica-
tion with the interior of the outer wall, a
bridge-wall located between said valve-car-
rier and the intermediate wall of the series of
walls, a piston and piston-carrier, and means
foroperating said earrier, substantially as de-
geribed and for the purpose set forth.

9. In adoor-check,the combination with the
casing having an annular fluid-chamber with
inner and outer walls, of the reducing valve
located at oneside of said chamber, a bridge-
wall intermediate to said valve and inner
wall of the chamber, a revoluble piston-car-
rier having an eccentric or cam-like periph-
ery contiguous to the bridge-wall, a piston
carried by said carrier between the walls of
the fluid-chamber, and means for actuating
said carrier, substantially as described and
for the purpose set forth. '

10. In a door-check of the class specified,
the combination with the casing having a
fluid-chamber and with the piston and its
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actuator, of a locking- device comprising a
series of stops or abutments formed upon the
casing, and a detent-pawl carried by the actu-
ator in position for engagement . with the
stops or abutments of the casing, substan-
tially as described and for the purpose set
forth. '

11. In a door-check of the class specified,
the combination with the casing having a se-
ries of projections or abutments upon its up-
per face, and with the piston and its actuator,
of the double-ended pawl carried by a rock-
shaft journaled in bearings upon the actuator

-and located in position for engagement with
the projections or abutments of the casing, a
spring in bearing-contact with said pawl for
retaining the same normally out of engage-
ment with said abutments, and means for
actuating the rock-shaft thereof to throw said
pawl into engagement with said abutments,
substantially as deseribed and for the pur-

pose sef forth. .
EDWARD E. PUNZELT.
Witnesses: : .
FraNcIs H. RICHARDS,
"FRED. J. DOLE.
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