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10 in which a liquid is employed in a’cylinder for check-

15 vention is to provide means whereby the speed of the

.20 such for instance as checking the movement of a door,

- movable object. :

. 25 closing- movement. of the door; and also- control the

35 for controlling the speed of the movemtent of the object

40 fully hereinafter described.

50 view of my improved check; Fig. 2 is a front clevation-

55 isan end view thercof; Tig. 8 is a plan view of a differ-
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" Be it known that I, Lewis C. NorroN, a citizen of 10 shows the invention embodied in a, spring check.

) the United States, residing at N ewton, in-the county of

5 an Improvement in Door-Checks, of which the follow-

" ing.description, in connection with the _a,chmpanyipg ‘invention has the same principal elements that are
" drawing, is fspecification, like letters on the drawings | common to liquid door checks of this type, that is it

representing like parts.

ing the movement of an object, and it has for its princi- | 5 connected to the piston; a spring 6 which is wound

pal objec{; to provide a novel check of the character in
-which the movement of the object may be checked or
retarded in both directions; a further object of the in-

movement of the object may be controlled throughout

up by the turning movement of the'shaft; an arm 7 con-
nected to the shaft, and a link 80 pivotally connecting =
said arm to the door casing. The operating shaft 5 may"
be connected to the piston 4 in any suitable or usual
way; and in Figs. 3 and 6 said shaft is shown as having

its entire extent instead of merely during any particular | a crank 8, provided with a crank-pin 9 which plays in

" part of the moveiment.

{ the'slot in the piston, and in Fig. 8 the shaft is shown

The invention may be employed in a variety of ways, | as piovided with a gear 10 which meshes with a rack 11

or as checking the movement of a spring or of any other

on or carried by the piston. . .
In order that-the checking feature-of the device may
be operated to.check the opening as well as the closing

“When the invention is embodied in a door check said | movement of the door I have made the piston a double

door check will operate to chieck both the opening and

speed of the closing-movement of the door throughout

* its entire extent instead of merely during the latter
part of the movement a8 is the case with.ordinary door-
checks. . -

ended one, that is, one having two heads 12 and-13 so
-that the movement of the piston is retarded or checked
in both directions. . o T

The cylinder is provided with a duct or passageway
14 communicating with two ports 15 and 16 opening
into the cylinder at one end, said duct or passageway

I provide for checking both the movement of an ob- | 14 communicating with the cylinder at its central point

" ject in both directions by providing the usual cylinder
* with a double-headed piston and suitable passages, s0

that the piston operates to check the turning movement

. of the operating shaft in both directions; and T provide

throughout its entire extent by making in the cylinder
a plurality of ports through which the liquid fows dur-
ing such movement of the object and employ a plu-
rality of valves to close these ports all as will be more

between the two heads of the piston. The walls of the
cylinder-are also provided with another duct or passage
17 which communicates at one end with the cylinder
between the heads of the piston, and at the other end
opens into two ports 18 and 19 which lead into the cylin-
der,.all of these ports may be controlled by valves
whereby the speed of movement of the piston may be
regulated throughout its entire extent.

In the embodiment of the invention shown in Fig. 8
the ports 16 and 19 are controlled by valves 20 and 21

»

‘ 1 will first describe my invention as embodied in 5~
Middlesex and State of Massachusetts, have invented door check and will then"point out some other ways in
.which it may be used. A door check embodying my

T . comprises 3 checking cylinder 3, which is usually ge-.
~ This invention relates to checks or retarding devices |- cured to the. door, and in which the liquid is held, &
piston 4 operating in said cylinder; an operating shaft

ing a lightly diffetent arraiigement of valves; and Fig.

75

85

When the invention is embodied in a door-check I | of any appropriate ‘construction by means of which .

propose to make the check adaptable for either a right-
handed door or a left-handed door by intérposing be-
tween the ribbon spring which is used to operate the

45 door suitable means whereby when the shaft is turned by

a similar valve.

valves the size of the ports may be adjusted, The
duct or passage 17 is also controlled by a suitable
valve 22, and if desire :

d the duct 14 may be controlled

in one direction one end of the spring is wound up, and The arrangement of passageways and ports and the ar-

when the shaft is turned in the other direction the rangement of valves enables me to control the speed of
' the closing movement of the door throughout the entire

Y

other end of the spring is wound.

Referring now to the drawings, Figure 1 is a top plan | extent of such movement, that is, the door may be al-

lowed to move rapidly during the first patt of its move-

of Fig.1; Fig. 3 is a section on an enlarged scale on the | ment and made to move slowly during the latter paxt of
line »—z, Fig. 1; Fig. 4 is a section on the line z'~—a/, | its movement, or it may be given a uniform speed
Fig. 3; Fig. 5 is a section on the line 22—22, Fig. 3; Fig. | throughout the extent of movement, or it may be made
6 ig a plan view of one form of piston or plunger; Fig. 7 | to move slowly through the first part of the movement

and rapidly as the door finally closes.

ent form of piston or plunger; Fig. 9 shows a check hav- It will be understood of course that as the door is
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opened the spring 6 is wound up, and at the same time
the operating shaft is turned by the arm 7 thereby mov-
ing the piston in the cylinder; this operation being com-
mon to all door checks of this type,

The partg-are shown in Fig: 3'in the posmon which |
_they “eccupy- when' the door is'closed:: The opening

movement of the door turns the operating shaft 5 and
moves-the piston toward the left, Fig. 3, and because
said plst;on has the two heads 12 and 13 its movement
toward the left is retarded more or less according to the

posmon_ of the valve 20.” During the first part of the
opening movement of the door the piston can move.

comparatively freely in the-cylinder, the liquid-in the
cylinder in fiont of the piston head 12 being forced
through the port 15 and passageway 14 around behind
the piston head 12, the liquid between the two heads

passing through the passageway 17 to the right of the

piston head 13." When tli¢ door is nearly opened the
piston head 12 passes over the port 15, and therefore
during the final opening of the door the-liquid in front
of said piston-head can only escape through the re-

tracted port 16, and as the size of said port may be regu--

lated by the valve 20 the opening movement of the door
may be retarded more or less, therehy preventing the
door from being slammed while being opened.

-.The piston-heads are each provided with a po_rt 23,
which is controlled by a check valve 24 bf any suitable
construction. As the piston-head 12 moves toward

the left, Fig. 3, .the check-valve therein closes auto-.

matically so that all the liquid in fronf of the piston-
head must beforced through the ports 15 and 16 and

the duct 14. During this time the check-valve in the -

plston head 18'is open, as shown in Fig. 3, thereby al-
lowing some of the liquid between the piston-heads to
flow through said port. The reason for employing
these check-valves in the piston-head is so that during
the novement of the piston in one direction one pisten-

:head only acts:as a retarding device, and when the pis-

ton 'is moved in the other direction’ the other piston
head only acts.in this way.

During the closing movement of the door the piston
moves toward the right, Fig. 3, and the valve 24 in the
piston-head is closed. Durihg the first part of the clos-
ing of the door the liquid between the piston-head 13
and the end of tho cylinder is forced through the two
ports 18 arid 19 and the duct 17, and during the-final
closing movement of the door the hqmd is fofced
through the port 19 only. - ~

If the valve 22 is wide open. the plston will move
freely during the first part of its movement toward the

right but will be retarded more or less during the last’

part of the movement, and as soon as the piston-head

13 has passed the port 18, dependent upon the position.

of the valve 21, if it is desired to have the door close
slowly during the first part, of its movement and more
rapidly during the latter part the valve 21 is opened
and the valve 22 partially closed.” With ‘the valves
thus arranged, the liquid in front of the piston head 13
can escape to the space behind said piston head during
the first part of the stroke of the piston only by passing
through the duct 17 which is controlled by the valve

22, and therefore during this first part of the stroke of-

the piston the speed thereof may be controlled by regu-
lating the valve 22. As soon, however, as the piston

head has passed the port 18, then the liquid can escape

-gnd 19.:
any pair of ports 15, 16, or 18, 19 are connected together .
80
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into the space behind the piston, hoth through the®

duct 17 and the port.18,and the speed of movement of
the piston is then controlled by the valve 21. It will
be seen, therefore, that by adjusting the valves 22 and
21, the piston may be controlled so that it will move
umf01 mly throughout its entire stroke, or it may havea
comparatively quick movement during the first” pmt
of its stroke and : a slow ﬁn,al movement, or a slow move-
ment at the firsf; part of the stroke and & compm atively

' qulck final movement

In Tig. 9, T Have illustrated a shghtly dlffelent ar-
rangement of valves for controlling the ports 15, 16, 18
In this embodiment the valves for controlhm

80 as to be moved-in unison, and a single ad]ustment
therefore will answer to operate both of said valves.

40 designatesa valve-stem which is screw-threaded
into a bushing or sleeve 41, and which extends parallel

to the port or.duct 14. The inner end of said ductisof -
88

smaller diamieter than the outer end and intermediate
said. portions of different diameter is the valve seat 45
with which the end 44 of the stem coacts as a valve .

70°

75,

The eniarged portion 40 of the stem just fills the por- .

tion 14* of the duct having a larger diameter, and said.
stem is provided with one or more grooves 46.: By
turning the stem 40, the valve 44 may be closed agamstv

90:

its'seat 45 and the duct 14 entirely closed. The duct -

14 may be opened more or less by retracting the valve:'
stem, and by turning said stern slightly the port 16 may

be_completely closed, or entirely opened, or partlally
closed, as desired. The same character of valve is
employed in the.duct 17 for controlling the ports 18, 19.
This form. of valve is preferred by me because the
thumb-piece 47 by which it is cperated is more readily
acdcessible than in the form of the invention ‘shown in
Tig. 3, and the; two valves for controlling the two ports
of any duct are connected 50 as to be moved in unison,

‘and both, thetefore, may be operated by m‘uupuhtma

a single thumb -piece. With this embodiment of the
mvelmon it is possible to so control the ports 15, 186, 18
19 that the piston may have any speed of movement
desired in either direction, that is, either a slow imitial
movement and a rapid closing movement, a rapid ini-

- tial movement and a slow final movement, or uniform

movement throughout its extent, It will thus be seen
that I have not only prov1ded means for checking both
the -opening and’ closing movements of the door, but
also means whercby the speed of the closing movement
of the ‘door may be controlled throughout its entire ex:
tent. The spring which I have herein illustrated is a
spiral ribbon spring and it is inclosed in a suitable bar-
rel or casing 25. In-order that the device may be used
for either right or left-handed doors it is necessary that
the spring may be wound either by aright hand turning
movement of the shaft 5oraleft hand turning movement
thereof. To accorplish this T connect one end of the
spring 6 to a sleeve 26 loosely mounte d on the aper: fmng

95

100

, 105
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shaft 5, as best seen in Fig. 5, and Conn(’ct the otherend ~
of sald spring to a head 27 which is alio modnfed-to.

turn about the operating shafts. The head 27 s herein
shown as being mounted to turn in the cap/28 of the.

spring barrel 25, and it has -dependirg therefrom an -

arm or flange. 29 to which ‘the outer end of the: spring

.is secured, see Fig. 5. - This arm or flange 29 nermally

rests against an abutment orstop 30 rigid with the spring

126
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barrel 25, said stop limiting
the head 27 in one direction.’ CeT
" The sleeve 26 has integral- therewith at one end a
ratchet head 31 with which engages a pawl 32 on an arm
33 projecting from a plate 34. Said plate 34 loosely sur-~
rounds the sleeve 26 and can be turned - with relation

the turning moVemen_f of

. thereto. * When the door is closed: the arm 33 of said

10

15

20

25

30

40

plate engages a stop or abutment 35 projecting. up-
wardly from the cap of the spring barrel.. The operating :
arm 7 which is rigid with the operating shaft 5 has de-.
pending therefrom a lug 36 which is adapted. to engage
the arm 33 of the plate, so that as the door i opened and
said arm swung in the direction-of the arrow, Fig.-1,
said lug 36 engages the arm 33 and throigh the pawl and’
ratchet constrizction turns the sleeve 26 with it in the
direction of the arrow Fig. 4, thereby winding up the
spring from its inner end. - When the door is veleased
after being opened, the unwinding of the spring closes
the door as will be obvious. T

The above-described operation is that which trans-
pires when the device is applied toa right-handed door, .
as shown in Fig. 1 of the drawings. "When the device is
applied to a left-handed door, the opening movement'
of the door would wind the shaft 5 in the opposite direc-
tion. o o

In order to wind up the spring when the shait turns in
such opposite-direction the head 27 is provided with a
lug or projection 37 which is engaged by the lug 36 when-
the arm swings v_o,ppo'sitefly.' to that indicated by the ar-
rows, Tigs. 1.and 4. “When, therefore, the arm does

“swing in such opposite-direction the head 27 is rotated

with the arm and tle _sl_lafi 5°and through the flange 29
the spring §is wound up from the outside; the inner end
of the spring being held from turning by reason of the
fact that the sleeve 264s held from rotation by the pawl.
32 and the plate-34 1o which the pawl 327is pivoted is
held from rotation by thestop85. -~ . .- -
The head 27 is provided with the depending flange 89
which encircles: the upper edge of the spring.. This
flange serves to hold the spring in proper position and
prevents it from being érowded out of place when it s

+ wound up from thé.outside. -~
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* By combining in a door check the doubl e-actingspring
6 and the double-headed plunger piston T have provided |

‘a.door check which -is universal and reversible in its

operation. I believe that it is new to make a door.

check of this character with means Whereby the door |

may be checked in its opening as well as its closing
movement,” and also_ to provide a“ddor check with |
means whereby-the speed of movement of the door may
be .controlled . throughout the entire extent of such
movement. My invention mdy also be embodied 'in
checks other than door checks, in fact the checking
feature-of my invention may be used in 2 great many
places where a retarding device is employed for retard-.

ing the movement of any object.. - :

Ini Fig. 10 1 bave illustrated the invention applied as-
a spring chéck. Where it isused'in this way the ribben
spring 6 employed in the door chock is omitted, and the
operating shaft 5 is cbnxie;ted directly to the part to be
retarded. In other respects, however, the invention
is like thag shown in Fig. 9, that is the arrangement of
the piston and the: controlling ports 15, 16, 18:and ‘19 .
and the valvésisghesame: . . -+~ .1 _

When applied as 2 spring check for an automobile .

357 o - S
the cylinder 3 may be placed either directly on the axle

or attachel fo.the vehicle frame 91: When the latter
construction is employed the operating shaft 5 may be
connected to the axle by an arm 92 and & link 50. When
used in this way the device will. prevent any sudden
movement of the spring and will eliminate to a great
extent the bouncing movement of an automobile body
caused by the rebound of the spring, S

- It will be obvious that the checking feature of the
invention may be used In-various other ways than that
above described. . :

_ -Having described my invention what T claim as new

nd desire to secure by Letters Patent is:— -

1L7In a door check, the combination with an operating
shaft and a spring opposing the turning movement there-
of, of a cylinder, a piston therein connected to the shaft,
and means-to retard the movemént of the piston in both
directions, - A : - Slmom

"2, Ina checking device, the cpmbination with an operat-
ing shaft and a spring opposing the turning movement of
the shaft in oné& direction, of a liquid-containing cylinder,
a piston therein connected to the shaft, and valve devices
to check the niovement of the pisfon in both directions. -

3. In a door check, the eombination with an operating
shaft and a spring oppdsing the turning movement of the
shaft in .one direction, of a cylinder to confain a liquig, a

piston -theréin’ having two rigidly-cbnne_cted heads, and a
valye in each head, one valve acting” when the piston
moves-in one direction, and the other valve acting when
the piston moves in the opposite direction. .

. 4. In a door chéck, [the combination with.an operating
shaft, of a cylinder, a piston therein having two rigidly-
"connected heads each provided with a valve, and ports. at
_each end of the'cylinde}-, whereby the piston is checked in
its movenient in both directions. . .

. 5.:Ina door-check, an operating shaft, 2 spring which

"is'wound up by the turning movement of the shaft in one

-direction, a -cylinder to cgntb.in a liquid, a piston ‘therein
counected to the shaft, said eylinder having a plurality of

| Dorts through which the liquid . is forced as the piston

moves in'the cylinder, and a plurality of valves controlling
said ports whereby the speed of the piston may - be regu-

- lated thi‘qughout’the'entire exlent of its movement.

6. Ina door-check, an- operating’ shaft, a spring which

is: wound 1p by the turning movement of the shaft in one

direction, a cylinder, a piston therein, and means to con-
trol the speed of the piston thioughout the entire extent of
its ' movement during the cldsing movement of the door.

7. In a checking device, in combination, an opel‘aging
~shaft, a  spring opposing ‘the turning movement of the
shaft in one direction, a cylinder to contain liguid, a pis-
ton therein connected to the operating shaft, said cylinder
having a’ duct one end of ‘which opens into the eylinder

behind the piston and the. other end of whick communi-.

cates with the eylinder through two ports, one of which-is
so 'situated. that the. piston. head during .its movement
passes acrdss the same and valves for, separately control-
ling said duct and one of 'said ports. i :

778, In ‘a checking device, in combination, an operating

: shaft, a spring opposing the turning maovement of the

shaft in one directior, a cylipder to contain liguid, a pis-
top therein» connected.to the operating ghaft, said cylinder

having a duct one end.-of which opens into_the cylinder

near its middle part and the other end of which communi-
-cates with ‘the end of the cylinder through two separated
borts, one of-the ports being so situated that -the piston
head during its movement Dasses across the same, a valve

70
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controlling the other port, and anether valve controlling -

the duct. - . : . : .
. 9. In a check, an operating shaft, a cylinder to contain
liguid, a' double-headed piston in -the "cylindeér, means to
move the piston by the tufning movement of the shaft,
and regulatable means to retard the movement of the pis-
ton i both' directions. - s o

© 10. In a chack, a cylinder to contain liquid; a double
ended piston therein, said cylinder having at its end ports
through which the liquid is forced as the piston moved

“
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from one end to the other of the cylinder, and an operat-
ing shaft connected to the piston.-

11. In a check, a cylinder to contain liquid, a piston
therein, said cylinder having two ducts each communicat-
ing at its inner end with {he central portion of the cylin-
der and having at its outer end two ports, one port of
each duet being situated so that the piston head during
its movement passes across the same, and an operating
shaft operatively connected to the piston.

12.In a check, a cylinder to contain liquid, a piston
therein, said cylinder having two ducts. each communicat-
ing-at its inner end with the central portion of-the cylin-

868,357

der and having at its outer e!}d-two ports, one port of
each duect being situated so that-the piston head during

its movement passes across the same, valves controlling- 15

said ports, and an operating shaft operatively connected

to the piston: - B :
In testimony whereof, I have signed my name to this

speciﬁcntion,' in the presence of two subscribing witnesses.

. LEWIS C. NORTON.
Witnesses : : . :
Lovis C. ST, o .
MARGARET A. DUNN. L



