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This invention relates to a new and improved 
door closing and checking device characterized in 
that the Spring and fluid checking mechanisms 
are SOConstructed and arranged as to be adapted 
for mounting within the door whereby the clos 
ing and checking device moves with the door for 
Operation by connecting mechanism extending to 
and connected with the door frame. 

In providing Satisfactory door closers, several 
factors must be taken into account and consid 
ered jointly. - 

First, the mechanical character and value of 
the elemental parts for the work to be done by 
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each part and, 
Secondly, the nature of the connecting mecha 

nism, through which the movements of the door 
and door closer are imparted to each other. 
In regard to the first requirement, the closing 

and checking device must be of satisfactory de 
sign to give the desired control to the door, with 
respect to the closing force, the closing move 
ment, and the checking action of the dash pot. 
As door closing and checking devices of the type 
herein illustrated have the closing spring and 
checking dash-pot connected for operation from 
the same spindle, it is obvious that both of these 
parts must be constructed to undergo co-related 
Operation determined by the angular displace 
ment of the operating spindle. 
As to the second requirement, it is important to 

provide connecting mechanism designed to give 
the desired translated movement in accordance 
With the following mechanical principles: 

First, a satisfactory movement or displace 
ment for each of the parts of the checking and 
closing device for the angular displacement of 
the door through any particular arc of swing 
from the closed position to the position of maxi 
mum opening; 
Secondly, proper mechanical advantage for all 

positions of the door so that at any and all posi 
tions of the door the Spring, Which possesses a 
predetermined energy, depending upon the degree 
of compression, will exert the desired force on 
the door. 

Thirdly, in connection with the combination of 
a door, a door closing and checking mechanism, 
and connecting means therefor, collectively con 
stituting a single machine, the Selection of the 
various parts for cooperative relationship to pro 
duce maximum results in controlling the door 
and in providing a practical and nice appearing 
installation in practice. 
In addition to the above mechanical principles, 

commercial practice demands that the installa 

(C. 16-49) 

tion be neat and of pleasing appearance with the 
avoidance of bulky, cumbersome or unsightly 
parts. 
In view of the above considerations, it is an 

object of this invention to provide a door check 
Which is mounted in the door with its operating 
Spindle positioned in a predetermined desired re 
lationship with respect to the hinge of the door 
and With respect to the connecting mechanism 
for the door whereby a new and improved control 
is provided, both as to the spring power and the 
checking action. 
A further object of this invention is to provide 

a door closer which is mounted in the door and 
which has connecting links which project out 
Wardly Substantially perpendicularly to the face 
of the door with the point of attachment to the 
door frame disposed in predetermined relation 
ship to the spindle of the door check and the 
hinge of the door and to thus provide an improved 
control for the door. . 
A further object of this invention is to provide 

certain new and improved structural character 
istics whereby in combination. With the connect 
ing links here employed, closing and checking 
mechanism of the required shape and arrange 
ment for installation within the limited space in 
the door, is caused to impart, by the displace 
ment of its parts in operation, a closing and con 
trolling movement suitable for relatively heavy 
doors, which, prior to this invention, could only 
be controlled by much larger and more powerful 
mechanisms unsuited for installation. Within the 
limited confines of a door. 

It is another object of this invention to provide 
door checking and closing mechanism of the 
above described type which provides the greatest 
checking power at the latch and which, due to 
the internal construction of the checking device, 
in combination with the connecting links em 
ployed and their relationship as assembled to the 
door and doorframe, will exert a greater checking 
force at the latch than would devices of similar 
size, but of a different construction. 

It is a further object of this invention to pro 
wide a door closing device in combination. With 
the connecting links which exerts a gradually 
diminishing closing force for Successive positions 
of the door from closed to open position. 

It is a further object of this invention to pro 
vide various details in construction which make 
for improvement in operation of the door closer 
and for advantages in manufacturing, aSSem 
bling and installing the apparatus. 
These and other objects, not specifically enu 

5. 

10. 

5, 

25. 

30 

35 - 

40 

45 

50 

55 



0 

s 

20 

25 

SO 

35 

40 - 

50 

55 

60 

65 

70 

75 

2 
merated are contemplated for this invention as 
will readily appear to one skilled in the art as the 
following description proceeds. 
The following description will be made in con 

nection with the accompanying drawings in 
which 

Figure 1 is a fragmentary perspective view of a 
door and door frame in connection with which is 
mounted a door closing and checking device Con 
structed and installed in accordance with this 
invention; 

Figure 2 is a plan view of the upper edge of the 
door in which is installed a door closing and 
checking device of this invention and also show 
ing in dotted lines, the position of the connecting 
links when the door is opened; 

Figure 3 is a longitudinal, sectional view in 
elevation, showing the interior of the door clos 
ing and checking device of this invention; 

Figure 4 is a plan view in cross section taken 
on the line 4-4 of Figure 3 and looking in the 
direction of the arrowS; 

Figure 5 is a vertical sectional view taken on 
the line 5-5 of Figure 3 and looking in the di 
rection of the arroWS; 

Figure 6 is a perspective exploded view of the 
parts constituting the rack and piston disclosed 
in Figures 3 and 4. 

Figure 7 is a modified form of piston construc 
tion. 

Figures 8 and 9 are transverse sectional views 
taken on the lines 8-8 and 9-9 respectively of 
Figure 7 and looking in the direction of the ar 
OWS. 
By referring to the drawings, it will be noted 

that this invention is illustrated as embodied in a 
door check comprising a casing 0, the bottom 
portion of which is constructed to form a cylin 
der , having its opposite ends closed by Screw 
threaded plugs 2 and 3. Centrally of the cas 
ing in the upper wall thereof is a threaded open 
ing 14, in which is mounted the bearing part 5 
for mounting the spindle 6. The bearing part 
extends downwardly and provides a relatively long 
bearing surface for the spindle. The lower end 
of the spindle is mounted for rotation in a bear 
ing pocket f T, provided in the lower portion of 
the cylinder. The upper end of the Spindle is 
provided with straight cut sides 8, serving to 
fix the main arm 9, for connection. With the door 
frame. The arm is held on the spindle by means 
of a washer 20 secured by Screw 2. 
The spindle is provided with an integral or 

fixedly attached gear 22, which is disposed within 
the cylinder for cooperation with a rack 23 car 
ried by the piston -24. The piston is preferably of 
the construction here shown wherein it has two 
separable piston heads 25 and 28 respectively. 
The head 25 is at the working end of the piston 
and is positioned to slide within that portion of 
the cylinder disposed at the left hand end as 
shown in the drawings. Piston head 25 is pro 
vided with an opening 26 which is closed by a 
check valve 27, comprising a ball held in place by 
a pin 28 whereby it freely passes checking fluid 
when moved away from the end of the cylinder as 
from left to right in the drawings, or in that di 
rection in which it moves when the door is being 
opened. The piston head 28 has an unobstructed 
central opening 29 therethrough for the purpose 
of freely passing fluid for a purpose hereinafter 
described. - 
Casing O is provided with a longitudinal bore 

or duct 30 which communicates by means of ducts 
3f and 32 respectively, with the interior of the 
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checking cylinder. These ducts are positioned so 
as to provide for the passage under control of 
checking fluid for imparting general and latch 
speeds for the door. The upper portion of the 
casing is provided with a recess 33 and a plurality 
of threaded pockets 34 in the base of Said receSS. 
These pockets communicate through their bot 
toms with their duct 30 and serve to accommodate 
the adjusting screws 35, and packing glands 36. 
One adjusting screw is positioned to control the 
escapement of checking fluid through both the 
ducts 3 and 32 and the other is positioned to Con 
trol the escapement of checking fluid through 
duct 3? and it will be noted that each is provided 
with a V-shaped groove 37, which may be dis 
posed longitudinally or transversely of the duct 
30 in the two extreme positions of adjustment. 
Casing O is provided with extensions of wings 

38. at its ends which are adapted to extend over 
sections of the door to serve as a mounting for 
the door check in an opening 39, and provide at 
tachment by means of Screws 40 for Securing the 
door check in place. It will be noted that the 
upper edge of the door checking device is flush 
With the upper edge of the door and that the ad 
justing screws are disposed with their upper edges 
even with or below the upper edge of the door 
check. 
The piston head 28 is in abutment with a com 

pression spring 4 which is preferably of a special 
construction and which has its opposite end 
abutted against the enclosing plug 3 for the 
cylinder. It will be noted that the cylinder 
includes a cylinder portion 42 on the opposite side 
of the spindle from the piston 25 in which the 
piston head 28 operates. This also forms in ef 
fect, a chamber in which the spring 4 is posi 
tioned. 
The interior of the cylinder is filled with the 

usual checking fluid which may be introduced 40 
through a plugged opening 43. The door frame 
44 is provided with a cut-out portion 45 in which 
is mounted a plate 46 by means of Screws 47. 
This plate is equipped with a rivet 48 and stud49 
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which serves as a pivot for the forearm 50 which 45. 
is pivotally attached as at 5 to the main arm of 
the checking device. 
In this connection, it should be noted that the 

stud 49 is riveted to the plate 46 whereby its posi 
tion cannot be altered and furthermore, that the 50 
space which the upper portion of the spindle oc 
cupies. When the door is closed is defined by the 
plate 46 whereby the position of the spindle 6 and 
the Stud 49 is fixed in all cases and cannot be al 
tered by the installing mechanic. 
The piston illustrated in Figures 3 and 4 re 

spectively, is best shown in the perspective ex 
ploded view in Figure 6. In this view, it will be 
noted that the head 25 is provided at its back 
end. With a flanged stud 5 adapted for interlock 
ing cooperation with the yokes 52 and 53 of the 
bar and rack elements 54 and 55 respectively. 
The bar and rack have similar yokes 52 and 53 
for cooperation with a flanged stud 56 on the pis 
tOn head 28. The tWO heads are made to fit nice 
ly within the cylinder but the diameter of the 
rack and the bar are slightly Smaller than the di 
ameter of the piston heads. By means of the stud 
and yokes, the heads can turn freely in the cylin 
der and thereby assume the proper fitting posi 
tions in operation. This diminishes frictional re 
sistance and wear on the piston and cylinder as 
otherwise night occur. The construction is Sim 
ple and very practical as there are no rivets or 
screws necessary in making up the piston. The 
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parts may merely be assembled as shown in Fig 
lure 6, and inserted into the cylinder. 
The ball valve is of the usual construction 

whereas the hole in the tail end head 28 is pro 
vided for the purpose of allowing the liquid to 
flow freely when opening the door. Both heads 
are loose so as to be free to rotate on the axis of 
the cylinder and also to tilt or turn sidewise to 
relieve the tension of any frictional strains in 
operation. In other words, the bearing opening 
in the cooperating yokes 52 and 53 are slightly 
larger than the studs 5 and 58. 
In Figure 7, a modified form of piston is shown 

which is more in the form of an integral piston 
but is assembled from separate parts. Here the 
head 25' is of substantially the same construc 
tion as that previously described except that no 
stud 5 is formed thereon. Instead, a plurality 
of slots 60 are provided in which projecting ends 
of the bar 54 and rack 55' are positioned and 
held by means of pins 6. At the opposite end 
the piston head 28' is likewise provided with slots 
62 in which the ends of the bar 54 and 55' are 
placed and secured. This forms in effect, a rigid 
piston but simplifies its manufacturing and as 
Senbling operations, and diminishes its cost. 

Attention is called to the fact that by mount 
ing the door check in the door, the axis of the 
door check spindle is moved inwardly whereby the 
effective position of the door represented by the 
line connecting the axis of the door hinge and 
the axis of the check spindle is disposed further 
inwardly toward the closed position than is pos 
sible with Surface door checks. 
In addition, pivoted connecting arms are uti 

lized with the main arm extending Substantially 
perpendicularly to the face of the door opening. 
This type of connection together with the loca 
tion of the door check pivot causes the greatest 
possible rotary movement of the spindle for a 
given angular movement of the door. 

It is on account of this coinstruction that Such 
effective control Over the door can be realized 
because for any angular displacement of the door 
a maximum movement of the door closing and 
checking parts is effected. Furthermore, due to 
the disposition and the type of connecting links 
here illustrated, the rotary movement of the door 
check spindle is greatest throughout that portion 
of the movement of the door approaching and 
receding from the latched position. This is high 
ly important because the slightest opening move 
ment of the door from the latch will effect a 
substantial displacement of the piston whereby 
upon release, a good and effective checking ac 
tion is produced. 
The arrangement and construction here illus 

trated also provides a constantly shifting me 
chanical advantage so that the spring power act 
ing on the door is diminished for successive posi 
tions from the closed to the maximum open posi 
tion. For instance, by Way of illustration, a pre 
ferred installation will have a spring installed 
under initial compression of say, one hundred 
pounds and designed to exert Only one hundred 
and fifty pounds under maximurn compression in 
operation. With this type of spring the power 
required to open the door at the latch will be seven 
pounds, but from there on for Successive angular 
positions of the door to a position approaching 
the i80 position, the pull will be successively 
less, as six pounds, five pounds, and finally four 
pounds. In other words, though the door check 
is undergoing a movement of its parts acting to 
compress the Spring to increase its compression 

3. 
power from one hundred to one hundred and fifty 
pounds, the link mechanism in combination with 
the leverage of the door and the mechanical re 
lationships therebetween causes the spring power 
acting On the door to gradually diminish as the 5 
power of compression of the spring increases. 
This is accomplished by the specially designed 
spring which is made long and slender and of 
relatively flexible stock and preferably of the 
cross sectional formation shown in the drawings. 0 

It Will be further noted that the forearm with 
the connecting links is non-adjustable where 
fore it must be installed in exactly the same man 
ner in all cases. Proper installation is also main 
tained by the fact that the plate 46, mounted in 15 
the door frame, provides space for accommodat 
ing the upper end of the spindle wherefore the 
Spindle and the forearm pivot must always be 
placed in the same relative positions. This auto 
matically nakes the installation uniform and the 20 
operation of the closers correct. The connection 
from the forearm to the plate must be either on 
or in back of the dead centerline between the 
check Spindle and the door hinge. 
The two regulating screws are so formed as to 25 

provide a complete adjustment for only a limited 
movement of the Screws. When the V-cut is in 
line with the duct, a maximum opening is pro 
vided whereas complete stoppage is effected when 
the V is set across the duct. By having the open- 30 
ing V-shaped, a graduated adjustment between 
the two extreme positions is possible. 
Over the checking cylinder is a reservoir con 

taining extra liquid to supply the cylinder as the 
liquid disappears in time. With the ordinary pis-35 
tOn, when you open the door, the piston pushes 
the liquid with great force up through the reser 
voir or chamber provided for liquid, and thereby 
washes out any particles of foundry sand or chips 
that might be there, carrying them directly to 40 
the regulating Valves. This results in clogging 
and stopping the operation of the closer. This 
difficulty is obviated in the present invention on 
account of the hole 29 in the piston head 28 which 
allows the liquid in the cylinder to flow freely 45 
through this piston head without disturbing the 
liquid in the reservoir. If any particles of dirt 
are left in the reservoir or upper chamber of the 
door check they will remain there and will not 
wash into the valves. Keeping this liquid quiet 50 
prevents in a large measure, the liquid tending 
to go up the shaft with consequent leakage at this 
point. 
The filling opening is provided in Such position 

that after the closer is completely assembled it 55 
can then be filled With checking fluid. With the 
elimination of all the air without removing the 
piston. To illustrate the relatively quiescent con 
dition of the fluid in the upper chamber, this 
check has been successfully operated with the 60 
closing plug removed and without the motion of 
the piston tending to force the liquid out of the 
filling opening. 
The present invention is not to be limited by 

the disclosure here given as the Scope thereof may 65 
be determined from the appended claim. 

I claim: 
For use with a door and a door frame, a door 

checking assembly comprising a door closing and 
checkiing device carried by the door and having 70 
an operating spindle located substantially on the 
centerline of the thickness of said door, and pro 
jecting therefrom above the upper edge of said 
door, a pair of Operating arms for said door check 
comprising a crank arm and a forearm, said crank 75 



4. 
arm being fixed to said spindle so as to project 
substantially perpendicularly to the face of said 
door when Said door is in closed position, and said 
forearm being pivotally attached at one end, to 

, the end of Said crank arm, and at its opposite end 
to said door frame at a point beyond the centerline - 
of Said door, and a bracket mounted in Said door 
frame carrying the pivot for said forearm and 
determining a clearance Space for said spindle, 

10 said bracket fixing and maintaining approximately 
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a predetermined relationship between the loca 
tions of said forearm pivot and the closed door 
position of Said door check spindle in such man 
ner as to produce substantially the maximum 
ratio between the rotation of the door and the 
consequent rotation of the door check spindle 
throughout that part of the movement of the door 
adjacent the closed position thereof. 

LEWIS C. NORON. 10 


