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in Sectlon 5110\v111ﬂ the door closed; Fl

OFFICE,

EPHRAIM A. HALDEMAN, OF CHICAGO, ILLINOIS.

DOOR-HANGER.

To all whom it may concern:

Be it known that I, EPIRATM A. HALDEY[AN
a citizen of the United States, residing at
Chicago, in the county of Cook ‘and State of
Illmms, ha,ve Invented a certain new and use-
ful Improvement in Door—IIﬂnﬂers, and I do
hereby declare the following to be a full, elear,
and exact description of the 1111*ent10n that
will enable others skilled in the art to wh]ch

[l o I TR Y O S PR ST

1t pertains to make and use the same, refer-

ence being had to the accompanying draw-
Ings, fm*mm&;' a part hereof, in which—
Iigure 1 is an elevatlon showing in full
]mes the door closed and in dotted lmes the
door open; Fig. 2, an edge elevation, pmtly
. D, a1
edge elevmmn pﬂrtly 1n section, showmf) the

~ door SwWung out and i 1 position for opening;

20

30

4.0

“ingor room with which the door

Kig. 4, a demll partly in section, showing ‘Llle
%111:111'1“' rack-bar and the movable support
Fig. 5, a sectional elevation edgewise thr OU.ﬂ‘h
the sliding rack-bar and the movable support,
showing the pinionforoperating the rack- bar

Jig. 6, a cross-section through the door -frame,

ShOWIHG the rack-bar, its operating-pinion,
and the movable support.

This invention relates to door-hangers e-
signed for use with sliding doors or doors
wlnch slide edgewise, such as f1 eight-car doors
and other &hdmﬁ ﬂoms.

The objects of 1 the invention are to dlbp@llb@
with guide-rails, shoes or rollers, carriages,
and other appliances her ctofore unployed
with sliding doors, and thereby simplify the
construction and improve the operation of
pivoted suspending -arms arranged in pairs
for suspending ml moving the doms, to con-
struet a door-—-lmnﬂer of pwoted arms in pairs
and pivoted ]11115.5 which requires but the
minimum of labor and force to open and close
the door, and which at the same time gives
the movement of the arms alwaysina stramht
plane for sliding the door in either duectmn
and therebyinsure an easy movementin 0pen~
ing and closing the door; to suspend the door
from a mmfable Suppmt which can be raised
and lowered to cause the door to enter and

‘be witharawn from its opening, and operating

to have the door when closed flush or even

with -the outside wall of a car or other re-
ceptacle, or with the side or wall of a build-
18 used, it

-

SPECIFICATION farming part of Letters Patent No. 446,516, dated February
Application filed Reptember 3, 1888, Serial Ne, 284,003,

rr——r nne aLner

1 7, 1891,
(No model.)

sy,

being understooﬂ that the hanger is appli-
eable to doors lying outside of the plane of
the wall with which the door is used, the
feature of insetting the door being especially
adapted forfreight-cars or other car-doors, by
which the minimum of friction of air on the
side of the car will be attained, he feature of
insetting thedoorintoits cpeningetfecting also
increased safety and security, as the OpBl“:LthIl
of closing the door will securely lock the same,
and toimprovegenerally the construction and

operation of door—lmngers, as hereinafter more

spectfically described, and pointed out in the
claims, by which the door will always bein op-
erative condition and the sagging thereof will
be overcome and the door will always be 1n con-
dition to be openedand closed with readiness
and ease; and its nature consists in provid-
ing suspending-arms 1in pairs, each pair
swinging from a fixed pivot and pivotally con-
nected to the object to be moved for produc-
Ing a straight-line travel for the object with-
out, chcmnmﬂ‘ the pointsof attachment of the
buspendln g-arms; in providing suspending-
arms in pairs, each pair havmﬂ' a pivob and
a pivotally-connected radial link to limit the
horizontal movement of the arms; in provid-
ing suspending-arms in pairs, each pair radi-
atmp' from its pivot, a radial link, and a series
of links connecting the suspending-arms with
the movable obJeet in prowdmn suspend-

Ing-arms in pairs, each pair swinging from its

pivot, a pivotal radial link, &nd & pamllelo-
gram connecting the movable object and the
suspending-arms; in providing a series of
links pivoted one to the other and swinging
from pivotal points and pivotally cmmec,tecl
to suspending-arms; in providing a movable
support carrying suspending-arms in pairs
and pivoted connecting-links between the
arms and the movable ObJGGE or door; in pro-
viding a movable support carrying a door, a
slldmn" bar, and links connecting the support

with the door-frame and %hdmn bar; in pro-
viding a compensating pamllelo ram form-
INg & connection between susPendmfﬂ'—arms

and a movable object or door and pivotally

connected to the arms and object; in provid-

1ng a compensating par Lllelom"am formed of

links pivoted one to the other and auxiliary

links and supplemental links for Insuring a
conn ectlon between suspending

-arms in pairs
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and a movable object, and in the several |

parts and combinations of parts hereinafter
deseribed, and pointed out in the claims as
new.. -

The invention is illustrated in the draw-
ings as applied to and used in connection
with a door of a freight-car, which when closed
enters and fills the door-opening, and the con-
struction and operation of the several parts
entering into the invention will now be de-
scribed, such parts cousisting of pivoted sus-
pending-arms in pairs, each pair swinging
from a fixed pivot, and a series of pivoted
links, auxiliarylinks, and supplemental links

forming the door-hanger as a whole, which

door-hanger can be applied to sliding doors
generally where it is desired to have the
door, in. opening and closing, move in the
same plane.

In the drawings, A represents the frame of
the doorway; B, stop-pieces secured to the
side pieces of the frame for limiting the in-
ward mevement of the door; C, the door; D,
a guide rail orstrip at the top of the door; E,
a guide rail or strip at the bottom of the door;
I, a strip secured te the inside of the door
a,nd to which, in the construetion shown, is
secured the Stl ip E, and G thesliding Suppopt
to which the dom-hanﬁ er 1S pwoted This
suppmt as shoivn, is fm med of two sides g
and: g, sta,ndmﬂ at right, angles to each other,
with the side ¢’ strmﬂ*ht a,r_l,d_ the side g at 1ts.
upper end projected or thrown out,as shown
in Figs. 2 and 3. This support is pwoted to
the side of the door-frame by links 7,0ne enrl
of each link being attached to a pin or pivot

4" on the side piece of the frame and the other
end of eaeh link beinn‘ attached to a pin or

pivot 77 on the part ¢’ of the sliding support
G, as shown in Figs., 2, 3, 4, and 5. These
prOtlBU‘-hl]kS g a,]low the Support (> to move
vertically, and by such vertical movement the
support & 18 carried in and out by the action
of the pivoting-links j.

H is.a sliding bar having at its lower end a
rack h and entered into a groove V', formed
therefor in the face of one side p1ece of the

free to slideupand down by strips v’’, secured

tothe side pieceof the door-frame over the slid-

ing bar H,asshownin Figs.2,3,4,and 5. The
sliding bar I is connected with the support &
by hnksk oneendof eachlink }E being attached

toa pinor pivot k" onthe partg” of the support

( and: the other end of each link & being at-
tached to.a pin or pivot &'’ on the shdmﬂ' bar
H, so that as the sliding bar I is 1alsed and

1.0.,Weqred_ﬁ vertically the suppo_lt G- will be like-

wige raised and lowered, and at the same time

these movements will oceur by reason of the

action of the pivoting-links Zu,_ which links

carry the support G upward with the move-

ment; of the bar Il and af the same time carry:
the support inward, and with the descent of

the bar H the llIlk.S o carry the support G
down and atl the same tlme ouf.

‘are shown in Fig

446,516

I is the door-hanger, consisting of the pri-

mary links or arms ¢ and ¢/, constituting a

pair of suspending-arms and both pivoted at
one end to a common pin or pivot ¢/’ on the
part ¢ of the support G to have the arm or
link a adjacent to the face of the door C,and
other primary links or arms " b/, constitut-
ing a pair of suspending-arms,are pivoted by
a common pin or pivot 0° on the pa,rt g of the
support @, as shown in Figs. 1, 2 and 3, and
these susljendmﬂ arms in pairs o o and b’
b are arranged for the arms of each pair
to act together, and the arms are each of the

‘same length, and from the pivot b a shorter

link or arm b swings, which link b constitutes
a radial link for 111111t11:1tr and regulating the
movement of the other members of the con-
struction that is causing the door or movable
object to move in a straight line.

The primary arms. or links a ¢’ and 0’ b’/

‘radiate in pairs fromtheir pivotal points, and

their outer or free cends are pivotally con-
nected tocompensating links and to auxiliary
links, and the compensating links eonsist of a

- series of linkse, ¢/, d,and e, which form when
connected a compensating parallelogram, to
~onecornerof whichis pivotedthe outer end of

the link or arm ¢ by a pin or pivot 7', which

“also pivotally connects the link ¢ to the link

d, as shown in Fig, 1, and the arm or link &’

“is pivotally connected to the diagonally-oppo-

site -corner of the compensating parallelo-
orant by a pin or pivot % which pin or pivot

also pivotally connects the link ¢’ to the link

e, a8 shown in Fig. 1, and the radial arm or

link b is connected with a corner of the com-
- peunsating parallelogram by a pin or pivot /3,
“which pin or pivot also connects the link e

with the link ¢, as shown in Fig. 1, and the

link ¢’ is connected with the link d by a pin

or pivot 7% projecting from the stationary

plate f, screwed or otherwise ﬁlmly fastened
to the face of the door C, connecting the di-
agonally-opposite corner of the pamllelowmm
~to that to which the radial link or arm b is

connected to a stationary point on the door.

An auxiliary link d’ is pivoted to the pin or
door-frame and held in its groove so.as to be |

pi_vo-t_ 7', and a corresponding auzxilim-y link
e’ is pivoted to the pin or pivot /3 and these

| E;LUKIhELI v links d’ and e’ are connected by sup-
‘plemental links ¢’/ and d’’, pivoted to a com-
-mon pivot /% projecting out from the plate f.
The free end of the link ¢
the link ¢’ by a pin or pwot £5, which pin or
- pivot also connects the free end of the linkor
“arm: &'/, and the free end of link d’’ is. con-

’1s connected to

nected with the link d’ by a pin or pivet f7,

“which pin or pivot also connects the arm or
link b’ at its outer or free end.
the support G will be moved in or out, and |

The form, arrangement, and manner of piv-

oting the suspending links or arms in pairs
-and the radiating link or arm, the compen-

sating parallelogram, the auxiliary links, the
supplemental links, and the stationary pivot
. 1, in: which figure the sev-
eral parts are shown in full lines in the posi-

| tion they occupy and their relation one to
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the other when the dooris closed and by dot- | tion for opening, will stand with the links 7
ted lines when the door is open. horizontal and the links £ nearly vertical, as
J 13 a pinion secured to a stem J’ for its | shown in Fig. 3. The guide-lug [ descends vo

- cogs or leaves to mesh with the rack h, as | with the support G, and as the door is sus-

5 shown in Figs. 5 and 6. This pinion is lo- | pened from the support G the dcor will de-
cated in an opening formed therefor in the | scend and the guide-strip D will be in the lag
side plece of the door-frame, which opening< | [, and as the door descends the pins m’” will
18 located in line with the groove I, and one | pass out of the slots m’, and the guide-strip ys
end ¢" of the stem J’ is squared to receive a | E will enter the slot n’ of the lug nbelow the -

10 key or lever by which the pinion can be ro- | door, holding the bottom of the door against

tated to move the bar I11. | outward swing, and when down the gnide-
K 1s the side of a car, L the rool of a ear, | strip D aligns with the slots o’ of the lugs o.
and M the floor of a car. T'he door isnowready for opening. The door, 8o

As shown, a lug [, having a slot I/, is se- | when in position for opening, 1s suspended
15 cured to the upper end of the support G on | from the support G by the hanger I, so as to
the part g to receive the guide-strip D when | hang free and clear for a slight exertion to
the door is closed, as shown in Fig. 2, and to | move it into its open position, as shown by
each side piece of the door-frame above the | the dotted lines in Fig. 1, and in opening the 8
floor M is secured a plate m, having an in- | suspending arms or links the compensating
20 clined slot m’ for the passage thereinto of | parallelogram, the auxiliary links in pairs,
a pin m’" on the end of the guide-strip E, as | the radial link, the supplemental links, and
shown in IFigs. 2 and 3, by means of which | the pivot-plate are carried over into the posi- -
slot and pins the door when closed is held | tion shown in Fig. 1 by the dotted lines, so ofe
from swinging out at the bottom, and these | that the arm or link ¢’ is outside, the arm
25 slots and pins m” and m’” serve to guide the | or link 0’ is inside, and the arm or link 3’/ in
door when entering the doorway. A series | the middle, with the link ¢ oceupying the po-
of lugs n, Figs. 1, 2, and 3, are arranged on | sition of the link d, d that of ¢’, ¢’ that of e,
the outside of thecar in the same plane as | e that of ¢, as shown in Fig. 1, and the other g5
that on which the door opens,and each lug n | links accordingly, the several links assuming
3o has a slot n" to receive the guide-strip E to | the different positions without changing the
hold the door from swinging outward, and on | plan of the movement of the door by reason
the side of the car, as shown in Ifigs. 1, 2,and | of the compensating paralielogram and the
3, 1s a series of lugs o, each having a slot o’ | auxiliery and supplemental links. The door 100
to receive the guide-strip D when the door is | is closed by sliding it back into position shown
35 open and hold the door in place at the top in | in Fig. 1 with the door down, as shown in
opening and closing, the same as the lugs n | Fig. 3, and in this position the key or lever is
hold the door at the bottom in opening and | turned to rotate the pinion J and raise the
closing. a rack-bar I, carrying up with it the support ros
The operationisasfollows: The door-hanger | G through the counecting-links 7, raising the
40 I, when the door is closed, stands in the posi- | door C, and on the upward movement of the
tion shown in Fig. 1 with the primary arms | support G the links g and % turn and carry
a o bbb radiating from their respective | the door into its opening, the pins m/ " pass-
fixed pivotsa’ and o® and with their free ends | ing up in the slot 7/, and when the door is 110
attached, respectively, to the movable pivots | in place and closed and the key or lever with-
45 carried by the compensating parallelogram | drawn from the stem J’ the door is firmly
~and the auxiliary arms or links. The door, | locked against opening until the stem J’ is
as shown in Fig. 1, is closed and entered into | again turned to swing the door down and out,
the doorway, and to open the door a suitable | as when the door is in place and shut the L5
key or lever is placed on the square end+’ of | sliding bar I is locked and immovable, lock-
50 the stem J” and the stem turned for the pin- | ing the support by the links 7 and k.
ion J to act on the rack i and carry down the The door-hanger I can he applied and nsed
sliding bar II, and in and by the descent of | with an outside door or a door which does not
the sliding bar IL the links & at the end at- | close into an opening, and when so used the 120
tached to the bar II are carried down, draw- | sliding support G is dispensed with, and the
55 ing down such links, and with them the door | arms or links ¢ @’ b 3’ 1"’ can be pivoted di-
I3, and with the descent of the door the links | rectly to the side of the coor-frame, or to the
7 are turned down, forcing the door B out- | side of the wall, or to a support aflixed to the
ward. The links 7, when the door is closed, | door-frame or the side of the wall, as may be 125
stand vertical, as shown in IFig. 2, and the ! desired,and when the door-hangeris attached
6o links £, when the door is closed, stand hori- | to a stationary support the guide-lugs 72 and
zontal, as shown in Fig. 2, and as the support | o are to be arranged in the plane of the move-
G descends by the action of the sliding rack- | ment of the door to receive the guide-strips D
bar II the links j turn on their pivots "/ and | end E to held the door against outward strain 120
the links & turn on their pivots &/, the links | at the top and bhottom. | |
05 also turning on their respective pivots 3/ and | The door-hanger I is formed of two Sy s-
/"’y and these links, when the door C has de- | tems, an upper and a lower one, the upper
scended and been forced outward to a posi- | system consisting of arms or links swinging
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flom fixed pivotal points, and the lower sys- T

tem consisting of arms or links attached to
the door to be moved, and these two systems,
arranged as described, operate together to
carry the door in the same horizontal plane
from 1ts closed to 1its opened position, and
vice versa, and this without any change in
the relative positions of the points of attach-
ment to the door and to the fixed object or
pivotal point, except that as the door moves
the fixed pointofattachment thereonchanges
sides 1n relation to the fixed pivotirom which
the door is suspended, and the door will be
held or sustained both vertically and hori-
zontally and will be maintained in & direet
line of travel from one side to the other with-
out deviation in its course and without any

sidewise turning, as in the movement the

several levers and arms composing the door-
hangermovesimultaneously and parallel with
each other by reason of their pivotal connec-
tion one to the other and their coacting re-
lation.

What I claim as new, and desire to secure
bV Letters Patent, is—

1. A door hanﬂer consisting of suspending:-
arms in pairs, each pair swinging from its
own fixed pivotal point and connected at
their free ends with a movableobject, where-
by the object, as a door, may be slid back
and forth in a straight line of travel without
changing the points of attachment of the
suspending-arms, substantially as and lor the
purpose described.

2. A-door-hanger consisting of suspending-
arms in pairs, the arms of each pair swing-
ing from a pwot common to both arms of tho
pair, and a pivotally-connected radial link
which limits and regulates the movements
of the arms in ftstrmnht plane, substantially
as and for the purposes specified.

3. A door-hanger consisting of two pairs
of suspending-arms, each pair at the upper
end swinging from a pivot, and each pair ra-
diating from 1its pivotal point and attached
at the 1ower end toa movable object, and con-
nected with each other and the movable ob-
ject by a radial link and a series of links,

| WhE‘I‘GbV the arms move simultaneously and

RC

55

6o

in a straight plane, substantially as and for
the purpose described.

4. In a door-hanger, the combination, with
two pairsof Simila‘f arms, each pairconunected
at the upper end to a fixed pivotal point
forming suspending-arms in pairs and con-
nected at theirlower ends one with the other
and with a movable object, whereby the plane
of the movement is always horizontal, sub-
stantially as and for the purpose described.

5. A door-hanger consisting of primary sus-
pending-arms in pairs, each pair swinging
from a fixed pivotal point and each pair piv-

otally connected with a compensating par-

allelogram formed of pivoted links, pivoted
auxiliary links, pivoted supplemental links,
and fixed pivotal points for the parallelogram

445,516

[

B

and supplemental links, substautmlly asand

for the purpose Speelﬁed -
6. A door-hanger consisting of su‘spendmn‘-

Arms 1n pairs, eaeh pair SWII]EIH”‘fl om a fixed
pivotal point, and a series of links connected
one with the other and with the suspending-
arms by pivots and swinging from a station-
ary pivot on a door, and a radial link con-
necting the series of links with one pair of
suspending-arms for carrying the door in a

straight horizontal plane in opening and clos-

ing, %ubstfmtmlly as 51}@(311‘16(1

7. The combination,in a door-hanger, of two
pairs of 511apem:1mﬂ-mms each palr swinging
from a fixed pivotal point, with a series of
hinks pivotally connected one with the other
and with the suspending-arms and swinging
from pivotal points on the door, and a short
radial arm between the series of links and
the suspending-arms and swinging from the
pivot of one pair of arms, subst l.ﬂtl::t“} as
dlld for the purpose speci ed

S. A door-hanger consisting of a movable
support carrying fixed pivots, arms in pairs,
each pair swinging from a fixed pivot of the
movable support, and pivoted connecting-
links between the suspending-arms and the
door, substantially as and for the purpose
speclfied. -

). The arms a ¢’ and pwotal point a”’
combination with the links ¢ ¢’ d e and plv
ots /7, %, /3 and f* substantially as and for
the purpose specified. |

10. The arms «a o, pivot ¢’’, arm 0, and
pivot 0% in combination with the links ¢ ¢’ d
e and pivots 7, £* 7% and 4, substantially as
and for the purpose specified.

11. The arms a o/, pivot a”/, arms D b’ b”,
zmd pivot 07 in wmbiﬂation with the links
cc' ded d” ¢ ¢’y and pivots 17, f* 13, 4
77, % and £, Sub&‘mutlally asand for the pur-
pose described.

12. A movable support carrying a dom 111
combination with a sliding bar, and links
connecting the support With the door-frame
and with the sliding bar, for moving the door
into and out of its opening, substantially as
specified.

13. A movable %‘uppmt carrying a hanger
for. a door, in combination with a movable
bar, and (301111_ecting-1111ks between the mov-
able bar and the support and the door-frame
and the support, substantially as and for the
purposes specified.

14, T'he support &, connected with a door-
frame by links 7, in combination with the
sliding bar 1I and connecting-links %, sub-
f::t.:llitlrluj as and for the purpose specified.

10. The support & and links 7,in combina-
tion with the sliding bar II, with rack /2, links
ke, pinion J, and stem J’, substantially as and
for the purpose specified.

16, The support G, links j, sliding bar 1,
and lmhs o, in eombm‘mon with the door C,
arms a a’ 00" b6, pivots o’/ 1% and a series of
links pivotally connected with_ the arms and

70

8o

00

"T0O0

105

11O

II§

120

J25

130




IO

20

30

35

40.

446,516

with the door C, substantially
purpose specified.

17. The movable support G and lug [, hav--

ing a notch //, in combination with the door
Cand guide-strip D, substantially as and for
the purpose specified. o

15. The movable support G and plates m,
having the groove m’, in combination with

the door C and guide-pins m’’, substantially

as and for the purpose specified.

19. The sliding support G, in combination
with the door C, plates m, with grooves m’
and pins m’/, and the lug n, with a noteh »’,

substantially as and for the purposes speci-

fled. |

20. Thedoor C, guide-strips D and E, lugs n,
each havinganotch 2/, and lugs o, each having
& notch o', in ecombination with the arms ¢ ¢/
b 0" 0", pivots o’ 1% linkse ¢’ ¢’ d ' d' ee’,
and pivots /7, 2, 13, 4, £3, % and /7, substan-

tially as and for the purposes specified. .

21. I'he combination, in a door-hanger, of a
compensating parallelogram formed of links
pivoted one to the other and interposed De-
tween a door and suspending-arms in pairs,
a door, and suspending-arms in pairs, each
pair swinging from a fixed pivotal point, sub-
stantially as and for the purpose specified.

22. The combination, in a door-hanger, of a

compensating parallelogram formed of links

pivoted one to the other and to the dooyr, aux-
iliary links pivoted to the parallelogram, and
supplemental links pivoted to the auxiliary
links and to the door, substantially as and
for the purpose specified. |

25. I'he combination, in a door-hanger, of
pivoted swinging arms, a compensating par-
allelogram formed of links pivoted one to the
other and to the door, auxiliarylinks pivoted
to the parallogram, and supplemental links
pivoted to the auxiliary links and to the door,
§u35ta11tially as and for the purpose speci-

ed. a

24. A-door-hanger consisting of a series of |

as and for the |

four long arms or links « o’ " 0"/, suspended
from a support by pivols and carrying the
series of shorter linkscd c’eandd” d”’ ¢’ ¢,
pivotally ¢connected one to the other and con-
nected to the support by a link b, substan-

tially as and for the purpose described.

20. In a door-hanger, the combination of

long arms or links « ¢’ 6" "’ and the short

link b, earrying the series of links ¢ d ¢’ e d’
'’ ¢’ e and the plate fand operating to cause
the movement of any point or points in said
plate to be in straight parallel lines, substan-
tially as and for the purpose specified.

26. The combination, in a door-hanger, of

5
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four long arms or links suspended in pairs

by pivots from a support, a series of short
links pivotally connected with each other and
the said long arms or links and with the said
support at the pivotal pointof the lower pair
of long arms or links and interposed between
the door and thesupport,substantially asand
for the purpose specified.

27. The combination, in a door-hanger, of
the support G and the door-plate 7, attached
to the door and eonnected by the interposing
arms and iinks « «’, suspended and radiating

60

from said support by means of a pivote’’, and

links of corresponding length O’ 6"/, suspended
and radiating from thesupportby meansof the
pivot 0% said upper pair of arms ¢ ¢’ having
their lower ends connected by links ¢’ d, and
said lower pair 0’0’ having their lower ends
connected by links ¢’” d’’, said corresponding
upper and lower pairs connected by links '
e’ and door-plate f, and said upper system «
a’y d ¢’y and d’ ¢/, connected by links ¢ e and
pivots /" and 7% and to the said support by
link 6 and pivots f? and 0% substantially as
and for the purpose specified.

EPHRAIM A. HALDEMAN.

YWitnesses: |
0. W, BoxD,
- H. B. HALLOCK.
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