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UNITED STATES

PATENT

OFFICE.

WILLIAM K. HENRY, OF NEW BRITAIN,

CONNECTICUT

PNEUMATIC DOOR-CHECK.

SPECIFIO‘ATION formmg part of Lettels Patent No. 597, '?’ 15, dated J anuary 25, 1898

Applcation filed February 6, 1897, Seual No. 622,31

(N{J modal, }_ |

Ao all whom it m a:uf CONCETTL! |

- Be it tnown that I, WiLLiaM K. HENRY, a
citizen of the United State&, residing in New
Britain, in the county of Hartford and State
of C{)nnectmm have invented certain new
and useful Impmvem enfsin Pneamatic Door-

~ Checks, of which the following is a specifica-
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tion.

This invention relates particularly to that
class of door-checks known as ‘“pneumatic”
door-checks.

One object of this invention is to fur nish a

simple and effective device for automatically
effecting a closing movement of a door and
embad)‘mﬂ cushmmnn* or retarding means for
obviating the qlammmw of the dom on the
closing movement thereof and o so construct

and organize the parts of the door-check that
the same may be readily adapted for use in
connection with so-called ‘‘right-hand” and

““left-hand ” doors.

- In the drawings accompanying and form-
ing part of this specification, Figure 1 is a
front view of my improved door- check show-
ing the same applied to a door, a por t1011 only
of the door and door-casing being shown, and

the spring-actuated crank-arm and connec-

tion with the door-casing being shown in.the
positions they oceupy when the door is closed.
I'ig. 2 is a plan view of the door-cheeck as

| shawn from above in Fig. 1, the particircular
dotted line in sald ﬁﬂ'me mdleatmn‘ the arc

described by the axis of the door eheck dur-
ing the opening movement of said door and
the other dotted lines indicating another po-
sition of the centers of the door-ehpek actu-

ator during the opening movement of the

door. Fig. 3isa vertical longitudinal section

- of the door-check, excluding the door-check
actuator, taken in dotted line cm*re%pandinﬂ'
with the dotted line a a, Kig. 2, the piston

~and piston-actuator bemﬂ shown in the posi-
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tions they occupy. when the door 1s closed.
Fig. 4 is a similar sectional view showing the

piston and piston-actuator in the posﬂawm
they occupy when the door is about half-way
open.

responding with the dotted line b b, Fig. 3,
and looking downward in said ﬁgure I‘w

6 is a cross-sectional view of the lower por- |

Fig. 5 is a cross-sectional view of a

e portion of the door- check, taken in g iine cor- |
 clearly in Figs. 1, 3, 10, and 11 of the draw-

| tion of the door-check casing and associated

parts, taken in a line corresponding with the

dotted line ¢ ¢, Fig. 4, and looking downward
in said figuare. I‘w 7 1s a side elov ation, par-
tially in section, Of the piston and the thrust-
rod or actuating-arm that connects the piston
and piston-actuator. Tig. 8 is a central lon-

| eitudinal section of a pmtwn of the piston-

actuatm or actua‘bmn‘-ea,m Fig. 9 1s a side
view of the device ttht eonstltutes the con-
nector between the spring piston-actuatorand
the actuating device that connects the piston-
actuator a;nd the door-casing. FKig. 10 is a

plan view of a portion of the door check cas-

ing with the associated elements removed.
FID 11 is a longitudinal section of a portion
of the door-check casing.

-Similar characters deswuate like pm ts in
all the figures of the dlawmgs |

Bneﬂy stated, the door- checl{ as a whole
comprises a suitable casing, (designated in a
oeneral way by C,) which ] is preferably cylin-
drica,l and embodies a series of superposed
concentriec chambers and has means whereby
said casing may be secured to a door, and also
has at one end thercof a suitable air-inlet and
an air-outlet; a piston 7, supported in the
lower chamber of said casingfor reciprocatory
movements; a helical spring S5, supported in
the upper chamber of said casing and having
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the outer end thereof fixed thereto; a piston-

supported for rotative movements in the in-

termediate chamber between the piston and

sprigg and having a stem extending through
the upper end of the casing and a180 hm‘fluﬂ
two relatively-divergent ecam-grooves in the
periphery thereof;an acmatmﬂ' connector P,

fixed to the plston at one side the axis ther e-
of and having a projection seated in a cam-
groove of the piston-actuator; a crank-arm
fixed at its inner end to the outer end of the
stem of the piston-actuator; a conneector be-
tween the crank-arm and the innerend of the

spring, and a lever pivotally connected to the

outer end of said crank-arm and embodying
means for attaching the same to a door-sill.
‘In the preferred form thereof shown most

ings the casing C embodies three supmpased

1 eencentme chamhels, (designated b} c', ¢,

actuator (designated in a general way by B)
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and ¢?; respectively,) the lower one, ¢, con- | which may be fixed to the shouldered endof. .
NS stltutmﬂ' the piston-chamber, the upper* one, | the: pisto'n -actuator: stem as show:a mostr EERUEE

R eonstltutmfrthe spring-receiving chambm | clearly in Figs.'1 and 2 lrawi '
R a;nd the mtelmedmte one, ¢?, constituting the; | ?WIH be heremafter more fullv descnbed i
L s pmton-&ctuatm chamber. The lower cham- | Ly leference to I‘ms 3, 4 and 6 ot the: B
. berc'isclosed at the oute_1 end thereof prefer- | SENRSERE
.. ably by means of a cap 2,havinganinternally- | ber 02 h_as a series of relatwely _1em_0te radmle VRN
- screw-threaded perlphemli flange 2', screwed | flanges or ribs 50 on its interior whichextend 75
... uponthe screw-threaded lower end of the cas- -from end toend thereof and whose inner faces
ing, said cap alsohavingformed therethrough | are concentric to a commoncenter, and it'will ..

SN an air '-ml'et B'and an ml outlet 4 The mlet 3 fbe flll ther seen ‘Eahat the pmtomaetuatm Pis o

_____ L to. the inner fcwe _of the. cap 9 in :my Well—; ; :-terual dlameter coryespondmﬂ ts::;- the dmme-»—- 8o 1

. known manner, a check-valve 6 being pro- | ter of the spaces between the flanges 50, satd .

I wded 1n connecmon W 1th the ml outlet fm‘ | actuator having a: beariﬂgf its enfire length: - .

""" - L between said flanges.  One of the flanges 50 -

1 has a groove 38 formed longitudinally:in the - .

o provided: wi inner face thereof, which constitutesa guide- 85
SRR forated f01 a pm pose hei emafter descnbed | way for:the connector of the: piston: _actuator SRS

- - ' The c&sinﬁ* C‘ i's sh'own fm n’i"shfed n’eafr' 'thée' | and piston, as will be hereinafter deseribed.: '\

| - By supporting the piston-actuator its en- 1 1

SRS SR R ?tirefleﬁgth,a&s shown 1n- the drawings, said @

S D R sa,me may be attached tcu *1,(1001 D pleferably | actuator is held firmly against lateral. move- go:

o by means of serews 9, eLtendinwthTOLIgh holes |'ment andis subjected touniform wearduring -

L2 m S&ld ﬂannes as 5hown in. I‘w 1- gl iopelatlon . Thepiston- actua‘wrhasaeentmlé R

vl peated 1o the piston-chamber ¢ for reecip- | bore 51, Whlcheztendsupwmdfmm the lower = . ¢

SEREEER RS R meatmy mﬁvement 8 the pi%ton P Whlch.; end thereof and forms a guideway for astem - -

. 'may beof any suitable general eonstructlon | 52, fixed to and extending upward from the g5

and seated in the inter mediate chamber ¢’is central portion of the: pmton P, saidgunideway

130 what I;].mV;e herein termed the ‘¢ piston-actu- | and stem holding the piston. againsté lateral.: 1

- o o ator” B, This piston-actuator in the pre- %Vibiatibn du;rin'ci thfewoﬂ{inﬁ'stmkesthereof EREER R

?%%;;%?5?;;;;.aa;a@;ff;é;éferredfmm‘thewof shown in the drawings | = As'a means of connection

. comprises a cylindrical body 10, suppor ted gﬂ*le devme :;md the Spl‘lllﬂ“ S T hawe pwwded? 100 |
. for rotative movement in said chamber ¢’ | a tension- adjusting sleeve 25, surrounding @ - =
ooz and having a stem or spindle 12 extending | the upper end of astem 12 of ‘the piston-ae-- - .

upward through the cylinder ¢® and through
the perforation in the cap 7 of the casing C.

IFor the purpose of utilizing the rotative
movement of the actuator to transmit a re-
ciprocatory movement to the piston the body
10 of said actuator has.formed in the periph-
ery thereof two relatively-diverging up-

wardly-inclined cam-grooves 13 and 13, re--
spectively, which merge into each other at

their lower ends, as shown most clearly in
Fig. 4, and which practically form together a
V- shaped cam-groove adapted for et[ectmo'
- reciprocatory movements of the piston irre—
spective of the direction of rotative movement
of the piston-actuator, and between the pis-
~ton and piston-actuator is a connector P/,
comprising an arm or stem 15, which is fixed
at its lower end to the piston at one side the
axis thereof and is provided at its upperend
with a laterally-projecting stud 15', on-which
1s mounted a roller 16, which is seated be-
tween the two opposite faces of the V-shaped
cam-groove, as shown most clearly in Figs. 3,

4, and 6 of the drawings.

- The upper end of the plston—aetuator-stem
is preferably shouldered and has an angular
extension, as 16, adapted to receive the inner
end of a crank-arm 17. . This crank-arm con-

stitutes one member of atoggledevice, which
is designated in a general way by T and one
end of which may be in practice connected
with the door-frame If and the other end of

|-and 2, the crank-arm 17, which 1is

tuator and grooved at one side, as illustrated

| at 26, to receive the inner end of the spring

S, as shown most clearly in IFig. 5 of the
drawings. Thissleeveisflanged atthe upper
end at 27, which flange is located between the
inner face of the crank-arm 17 and the cap 7
of the casing C and is peripherally notched,
as at 27', and constitutes an integral index
or ratchet wheel, a two-way pawl 28, pivot-
ally carried on the actuator-arm 17, engag-

‘ing in a notch in the flange 27, whereby on

an opening movement of the door D the pawl

on the crank-arm will canse the sleeve 25 to

move In unison with the Inner end of the
crank-arm and piston-actuator and thereby
wind and increase the resistance of the spring

S, so that when the door is released after be-
120

ing fally opened the force of the spring will,
through the medium of the crank-arm, cause
the same to close and, through the medium
of the rotative piston-actuator and piston,
cushion or retard the closing movement, as
required, to prevent slamming. |

The 1nitial force of the crank-arm-actuat-
ing spring may be regulated by adjusting the
sleeve 20 rotatably, as wﬂl be readily under-
stood.

The toggle device T, which constitutes the
connector between the piston-actuator and
the door-frame, comprises, in the preferred
form thereof shown most clearly in Xigs. 1
1xed at the
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~ preferably by a collar 33 and a set-screw 34,
as shown in Fig. 2.

10
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inner end thereof to the outer or upper end
~of the stem of the piston-actuator, and two

longitudinally -adjustable arms 30 and 31,

which are shown toothed or serrated at thelr |

adjacent faces, as shown at 32, and adjust-
ably clamped together at their inner ends,

The outer end of the
member 30 is pnfotally secured to the outer
end of the crank-arm 17 and the outer end

- of the member 31 is pivotally secured to an

~ attaching-plate 34, shown fixed to the frame
~of the door.

s

1eeewmw notches or grooves 35 and 36,

The upper end of the casing:C is shown

having two oppositely- dlSpes;ed spring end
{see

Fig. 5,) Tocated at the right and left hand

| mdes respectively, of the. longitudinal cen-

20

tral line of said casing.

- serted to operate in a reverse direction, as
- required when the door-check is applied to a
~door opening in a direction opposite to that

30

35
T b}? reference tﬁo said Figs. 1 zmd of the draw-
ings.
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indicated in Figs. 1 and 2.
Yhen the device is apphed to a door oper-

ating in a direction the reverse of that indi-

cated in Figs. 1 and 2, the spring will be in-
 ing the inner end thereof extended into a

| circumferential groove 41 in the body of the.

verted and “the pawl 28 will be shifted from
the full-line position shown in Fig. 2 to the

dotted-line position shown In said figure, so
| means,

that the opposite tooth-engaging portion of
said pawl will engage the ratchet-wheel 27
at the opposite Slde of the longitudinal axis
of the arm 17, as will be readﬂ}? understood

TWhen it is desired to adjust the toggle de-
vice toincrease ordecrease the effective throw

or movement thereof, it is simply necessary |
to loosen the clamping device and move the

two members 30 and 51 of said toggle device
longitudinally, so that the serrations or teeth

. of one member will engage those of the other

member and reclamp the parts teﬂ‘ethel in
their adjustable positions.
The connector between the pzston-aetuator

.and piston will be gnided in its movements

60

in a bearing, as 38, formed in the casing C at

one side of the periphery of the actuator B.
In operation when an opening movement

is imparted to the door the casing C, the parts

carried thereby, and the toggle device T will
atb one stage of said movement be shifted from
the position shown in full lines in Ifig. 2 to

that indicated by the diagrammatic lines in

said figure, thus winding the spring and shift-
ing the piston-actuator and piston in rela-

tively transverse planes from the positions

thereof shown in Fig. 3 to those shown in Fig.

4. On the closing movement of the door,

which is effected by the stress of the spring

These notches pro-
vide a simple means whereby the spring S
~ may be removed from the casing C and rein-

S through the medium of the crank-arm 17,
the piston-actuator will be rotated in a direc-
tion opposite to that in which 1t is rotated

during the opening. movement of the door,

and throu oh the medium of the connector P’
and the cam-groove will impart an advaneing
movement to the piston, which adv&ncing
movement is retarded by the air contalned In
the piston-cylinder, the extent of retardation
being governed by the valve or regulator in
connection with the air-outlet. Thus it will
be seen that owing to the retardation of the
advancing movement of the piston the door-
closing aemon of the spring and connected
parts is correspondingly regulated.

By constructing and organizing the parts
of the door-check as hereinbefore described
sald door-check may be applied to right and
left hand doors. The initial stress of the
spring that actuates the crank-arm 17 may be
adjusted torender the same effective for doors
of different weights, and the closing move-
ment of the door may be retarded as required.

Suitable means are provided in connection
with the casing for preventing the longitu-

dinal movement of the rotative piston-actu-

ator 3. This means is shown in Fig. 3 as a
pin 40, extending through the casing and hav-

actuator near the upper end thereof. This
however, may be modified without
depalture from 111;5* invention.

It will be obvious that the casing C and
parts carried thereby might be attached to
the door-frame and the toggle device to the
door, and therefore the invention is not lim-
ited to the organization thereof shown in Figs.

-1&1*1(12
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80
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THaving described my invention, I clmm——- |
In a dom -check, the combination with a

casing having three superposed coneentric

' chambers, the middle one of which has a se-
ries of internal radial guide-flanges; of a cam-

o3

grooved piston-actuator fitting the middle -

chamberand having astemextendingthrough
the casing; a piston supported in the lower
chamber for movement in the plane of the
axis of the actuator, and having a centrally-
disposed stem extending into a central bore
in said actuator; a connector seated in a
cuideway formed 1n one of the middle-cham-
ber flanges and operatively connecting the
actuator and piston; a spring-actuated arm
in connection with the stem of the piston-ac-

| tuator, and means for adjustably connecting
| the arm to a door.

WILLIAM K. HENRY.

Witnesses:
HENRY BISSELL,
IRED. J. DOLE.
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